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PROJECT DESCRIPTION:

GOAL: Characterize key environmental processes {direct-indirect photolysis,
redox, sorption/desorptien, metal speciation and transport) in water and
sediment systems to improve exposure and risk assessment models,

RATIONALE: The roles of inorganics in pellutant transformation by photolysis
and the kinetics of redo» reactions are inadequately understood for reliable
use in exposure assessment models. These processes are known to be
environmentally important in many cases. Toxic metal speciation and transport
needs further investigation since metal toxicity depends upon the species
APPROACH: Laboratory studies using natural waters, sediments and reference
materials will be conducted to test proposed eguations for the kinetics of
Ltranstormation processes. [he studies will provide rate/equilibrium constants
reauired in the models., Compounds and reaction condilions will be selecied io
perviait generalizalivuns about changes in motecular structure and envirenmental
conditions. Photochemicel studies will emphasize the vele of naturaily
cccurring inovganic species; védox reactions of abiotic systems will be studied
reiative 1o biotic influences. The binding characteristics of motals with
humic materials will be studied and distvibution coefficients delermined for
for netals with various solid substrates.

PROJECT STATUS AND ACCOMFLISHMENTS TO DATE:

Studies on the role of trace metals in photochemical radox processes
continue with work involiving iron, ceopper and mangancse. Twis types of studies
are teing pursusd involving iron., One is concerned with the effects of various
environmental variables cn the rate of oxidation and/or reduvction of iron in
aqueous solution. The rctuction of dron(IIl) in the presence of fulvic acid
was faster at irigher pH, and the rate increased with irradisation at 436 mm.

The second grnun of studies involves the degradation of tevi.al organic sub-
strates exposcd to sunligiht in the presence of iron, hydrogen peroxide and
octanoi, In order of decreasing reactivity, the subctrates cxamined were

continued. ..
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PROJECT STATUS AND ACCOMPLISIHMENTS 70 GATL:

p-nitvophenvi, p-cresoi, nilrobenzene, and atrazine. Other substrates will be
tested using the same system,

The kinetics of the photochemical reduction of copper(I1) to copper(l)
have been studied in the presence of salicylate, chlorvide, or Tris. Salicylate
and chloride had a small positive cffect on the reaction rate; a more pronounced
increase was observed with Tric, which complexcs with the Cu{l) formed. The
effects of other ligands on the rate ef reaction will be examined.

Studtes of the reactions of mangancse oxides with phenols are continuing.
Previous work indicaled thai Lhe oxidavion of several phenols by MnOx was
enhanced by sunlight and that the reaction rates increased with decreasing pi.
This quarter, the dark reactions of p-chlorophenol with MnOx at pH 4.2 were
examined; the disappearance of p-chlorophenol was faster with Mn(IV) than with
Mn(TTT). These expsriments will be rcpcated using Tight.

Results of partitioning of 10 fonizable (anionic) organic compounds belween
water and octanol as a function of aguecus phase inorganic ion concentration
and composition (LiCY, KC1, NaCl, CaC12, and Mgi12) and pH are discussed in 2
manuscript currently in preparation. The relevance of this work Lu adsorption
behavior (and hence, the uitimate fate and toxicity) of fonizable organic
pollutants in the environment is addressed.

Laboratory work investigating sediment-organic anion interacticns con-
tinues, Partition coofficients have now been measured for iwo anionic organic
compounds (DWOC -and silvex) in 12 well-characterized sediments. Although
partitioning appears to he strongly influenced by hydrophebic interactions (as
expressed by fraction of organic carbon), vther system characteristics such as
pi and Londu~t1vity (a measure of aqueous phase ionic strength) also may
inflyence partitioning.

In earlier work at ERL-Athens, the vcaction rale for anderobic tinlysis of
para-substitutcd nitrobenzenes was observed to te siower wilh increasing chain
Tengih of the substituent. A good correlation could be made between reaction
rate and Van der Waals radii. Results of curreat experimenis siow ihal this
correTation does not hold with aiiphatic para-substituted anilines. Tt appears
that two distinct degradation pathways are functioning in this case--the first
boing biclogical attack on the aniline group and the second the biochemical
oxidaiion of the aliphatic chain. Attempts are being mede to jsolate bacteria
that degrade octylaniline and aniline in spiked natuval water. If Lhis
succeeds, kinetic and product studies will be conductad with pure hacterial
cultures to confirm the observation that two biclogical paihways werc opersiiiyg
in tha para-cubstituted aniline degradation.

continued. ..
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PROJECT STATUS AND ACCOMPLISHMENTS 70 DATE:

Dv. Evic Weber and Mr. George Baughman attended the kPA-sponsored Azo Dye
and Pigment Regulatory Workshop in Raleigh, NC, on August 15-17, 1988, They
presented their latest reseavch findings and part1c1pa9ed in d1scussions to
develop a requlatory strategy for azo dyes. In support of this effort, samples
from the influent and the effluent of a municipal treatment planl recciving
waste from a North Carolina textile mil)l were analyzed. Thin laver chromate.
graphy indicated the presence of approximately 20 dyes in the ir¥luent and 3
dyes in the effluent. The dyes in the effluent are most likely acid or direct
dyes. Methodology currently is being developed to separate and isolate the
dyes in the effluent sample.

STATUS AND SCHEDULE OF DELIVERABLES:

# 8054 INTERNAL REPORT (RESEARCH BRIEF) ON PHOTOCHEMICAL DEGRADATION OF ORGANIC
POLLUTANTS IN THE AQUATIC ENVIRONMENT
DUE: 07/31/88  REVISED: 01/01/00 COMPLETED: 07/31/88
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PROJECT DESCRIPTION:

GOAL: To test the predictive accuracy and determine the applicability of
microbial transformation rate coefficicnts for water quality models and to
evaluate bicaccumulation of tuxtcants in aquatic orgamisms in relation to
thermodynamic equilibrium processes.

RATIOMALE: This research is requived to produce a reliable approach to
predicting biologically mediated accumulation and degradation of pollutants for
water quality and risk assessment models.

APPROACH: Rate coefficients for microbial transformation of xenobiotic
chemicals will be determined using microbial populations collected from fresh
water field sites. Biloaccumulation in organisms of varying size, lipid content
and species will be determined using toxic chemirale with varying partiticn
coefficients. Ccoefficients determined in the laboratory will be compared with
field data. Predictions based on thermodynamic calcutations will be compared
with experimental results,

PROJECT STATUS AND ACCOMPL ISHMENTS TO DATE:

"Laboratory Proc~dure for Determining Substrate Removal Rate Coefficients
for Biefilms" has beun submilted to the Journal of Microbiological Methods: and
"Assessing Interactions of urganic Compounds During Bicdegradation of Compicx
Waste Mivtures® has been accopted for publication by Environmental Toxicology
and Chemistry. “Microbiail Activities in Surface Films at the Sediment-Water
interface” was presented by fNir  Lewis at a symposium entitled "Transpovt and
Transforrmation of Cuntaminants Near the Sedimeni-Water interface® held in
Rarragansett, RI.

Field and laboratory studies are being conducted on the effecls of
diffusion Vimitation on Lhe wicrobial ecology of nonturbulent habitats and
the significance of these effects on microbially mediated processes, such as
degradation of toxic chemicais and :wtrient cyciing.

STATUS AMD SCHEDULE- OF DELIVERABLES:

NO REFERENCES IN DELIVERABLES FILE FOR THIS PROJECT
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PROJECT DESCRIPTION:

GOAL: Assemble, modify or develop, and test -arvays of wastelcad allocation
(WLA) and exposure assessment models for conventional and toxic pollutants for
streams, rivers, Jakes, and estuaries and provide OW with guidance and user
assistance through the Center for Exposure Ascessment Modeling (CEAM).
RATIONALE: Water guality-based NPDES revisions, WLAs, AWT assessments,
use-attatnabitity activities, and BMP selection by OW, Regions, Statcs, and
Tocal governments require scientifically defensibie indeling packages inciuding
documentation, data bases, training, and user assistance.

APPROACH: Gaps in existing WQ modeling packages will be identified through
applied studies conducted in cooperation with OW and with OKRD Laboratories.
Developments or modifications will fill scientific gaps (e.g., metals
speciation and sediment water poliutant exchange routines) and improve
ease-of-use (e.g., interactive model setups and microcomputer packages). User
assistance will include developing guidanze decuments, operating the CLAM to
provide medeling packages/manuals/tapes and dala pases on request, conducting
iraining seminars and workshons as reautred, and providing hands-on user
assistance as resources pevmit.

PROJECT STATUS AND ACCOMPLISHMENTS TO DATE:

Two model training courscs, in part to supoort waste load aVlocation
studies, were held this quarter: “Exposure and Biocaccumulation of Toxicants in
Surface Water,” July 25-28, 1988, Washingion, DC, and August i5-18, 1986,
Boulder, 0. Approximately 50 individuais atiended each course.

A feature article entitled "Simulaticn Mcdels for Weste Luad Aliocaiion of
Toxic Chemicals--A State of the Art Review" wis published in the Journal of
Water Pollution Control Federation's Septecmbe- isiue,

Cooperative agreement researchers at Tufts University przcented a paper

continued. ..
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Vancouver, B

[R-1 9
tional tonferenre on Environmental Engineering, July 13-1%, 1368,
ritish Columbia, Canada.

Work continues con graphical presentation of uncertainty information. A
ciear and concise presentalion format is critical to the use of this information
by decision-makers. Alsa investigation of *‘he impact of assumption of «auvious
distributions (normal, log-novmal, uniform) conlinues.

Significant technical support to wasts load allocation studies was provided
including:

-0 Dr. Steve McCutcheon participated in ihe workshop, “Transport and Trans-
formation of Contaminants Near the Sediment-Water Interface,* at
Narragansett, RI, August 29-31, 1988, at the vequest of EPA‘'s OFffice of
Exploratory Research.

o Mr. Robert Ambrose assisted Mr. Demnis Long, URS, Inc., Columbus, OH,
in conducting a combined sewer overflow study for the City of Cclumbus.
The effects of overflow on metals contamination {acule toxicity) and
nutrient/carbonaceous poliutants (eutrophication/D0 depleticn) of the
Scioto River are under study, WASPA will be used.

o Assistance was provided to Lynn Kring, Wasteload Allocation Cocrdinator,
Region VII, Kansas City, XS, on settling effiuent limits for oii and
grease, Recent work on modeling the fate of 0lly wastes in surface
vaters wa< used.

o Assistance was provided to Mr, Joseph Marknic, Office of Water Enforce-
ment and Permite Office of Water, In reviewing a report entitied “Task
Two Summary Reviews Tor Administrative and Technical Assistance in the
Preparatien of Storm ilser Reports tc Congress.®

o Assistance was provided to Mr. Jerone 1. Pitt, Water Management
Division, Region VII, Kansas City, K5, 4n ferimulating MINTEQA2 mededing
scenarios for estimating dissolved Yead in drinking water originating
from solder joints,

o Modeiing assistance was provided at » planming meeting between State of
Nevada, (ark Ceounty, City of Las Vegas, and EPA Region IX for & water
gqualily modeling sludy or Las Vegas Wash and Ray on Lake Mead (at the
request of Regicn IX),

o The CEAM Electronic Bulletin Board System (RBS) continues to be wall

cont inved. ..
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PROJECT STATUS AND ACCOMPLISHMINTS TO DATE:

W
3

used in support of waste load allocation activities. 0On2 bhundred
thirty-nine new users registered in this guarier, waking a lotsl of 319
users. Seven hundred sixty-six calis were placed to the BBS this
quarter. Twenty-six input datasets were upleaded from users for
debugging by CEAM staff. The BBS was in active use 11% o7 Lhe quarter.

o The following waste load allocation medels were distvibuted in the
fourth gquarter:

e BBS FAINFRAME
WASP4 74 3 4
SWM3 38 1 4
HSPF9 62 0 3
QUAL 2EUNCAS 91 3 6
DYNTOX 40 0 3
EXAMST} 54 1 1
FGETS 2 2 0

cont inued. . .



-] Frogram Managemeni Sysiem PALL - 8
ifice of Research and Development Information Systcms

CLIENT OFFICE: OWRS

FOURTH QUARTER STATUS REPORT ON FY'88 PROJECT DESCRIPTIONS
OFFICE OF ENVIRUNMENIAL PROCESSES AND FFFECTS DESEARCH
ERL ATHNS; JULY - SEPTEMBER 1588

R KL K AL KRR A AN AR K K XK A KA KK AR N K KK KKK KK K

Two Summary Reviews for Administrative und Technical Assistance in the
o Assistance was provided to Mr. Jerome I, Pitt, Water Management

o0 Assistance was provided to Mr. Jerome L. Pitt, Water Management
NDivision, Region VIT1, Kansas City, S, in formulating MINTEQAZ model ing
101823P, 128101823P . 138101823P . 1481015230 20B101826N, 2981018 26N, 3B101B26N .

STATUS AND SCHEDULE OF DELIVERABLES:

# 7851 REPORT ON EXPERT ADVISOR FOR CORMIX FODEL
DUE: C7/31/58  KEVISED: 07/31/89  COMPLETED: 01/01/00
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PROJECT DESCRIPTION:

GOAL: Participate jointly with PRC sclentists and engineers in the refincment,
application and field tesiing of cenvironmental fate and exposure models for
pollution control sirategy development and assessment and in the study of
environmental transformation processes.

RATIONALE: To support U.3. policy to provide scientific and technological
cooperation with the PRC, specifically Annex 3 of the 1980 US-PRC Environmental
Protect ion Protocol.

AFFROACH: via a combination of tailored model refinement and application
projects and technology transfer workshops, and symposia, the PRC will be
helped to acquire and apply an array of approupriate environmental assessment
methodologies for their use. Athens ERL will design and monitor PRC field
evaluyations of select od models. The tachnology deveioped and Lransferred witl
also be high priorily for region/state use in the U.S. Metals and
microbiological process characterizaticn studies will also be conducted to
elucidate the transformation and transporl of metals in surface and subsurface
aenvironments.

PROJECT STATUS AND ACCOMPLISHMENTS TO NATE:

L.C. Brown and Qian Seng, "Effect of Correlated Inputs on DO Uncertainty,"
presented at and published in proccedings of 1388 Joint CSCE-ASCE National Con-
ference on Environmental Engineering, July 13-15, 1988, Vancouver, B.C.

A manuscript antitled, "Metal Interactions at Sulfide Mineral Surfaces:
Part 11. Adsorption and Desorption of lanthavum,” by Y. Lin, 6 ¥, Bailey, and
A.T. Lynch was comrleted for presentation at ihe International Symposium on
Environmental Life Zlements and Heaith, November 1-5, 1988, Beijing, China. A
manuscript entitled "Metal Interaction: at Su?”ide Mincral Surfaces: Part III.
Affinities in Sing < and Multiple lun Adsorptiovn Reactions,* by Y. Lin, G.W.
Bailey, and A.T. Lynch was completed for presentation in a poster session at the

continued. ..
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PROJECT STATUS AND ACCOMPLISIMENT
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ing Sywposium,  The papers wiil be pubiished in the Symposium proceedings.

An abstract entitled "Metal Interactions at Suifide Mineral Surfaces:
Fart Iv. Adsorption and Precipitation Reactions,” by Y. Lin, 6.W. Bailey and
AT, Lynch has heen accepted for pcster session presentation at the American
§a§§§ty of Agroncmy national meeting, November 27-December 2, 1988 in Anaheim,
California.

Information from the research of both Mr. Jin and Mr. Lin was used as part
of an AERL internal report to the Office of Solid Waste entitled "The Speciation
of Toxic Metals in the Aqualic Environment," February 1988.

Dr. Brown is participating in an application of QUALZE-UNCAS in southern
California. Work continues on .graphical presentation of uncertainty informa-
tion. Tt §s felt that a clear and concise presentation format is critical to
use of this information by decision-makers. Also, investigation of the impact
of assumntion of various distributions (normal, log-normal, uniform) continues.
Iggge tepics will be the subject of an M.5. thesis to be completed by December

Drs. Rosemarie C. Russo and Ray R. Lassiter presented papers at the Interna-
tional Symposium on Fish Physiology, Fish Toxicclogy, and Fisheries Management.
The Symposium was sponsored by CPA, PRC National Science Foundation, Zhongshan
University, Institute of Hydrobiology of the Academy of Sciences of China,
Canadian Society of Zoology, American Fisheries Society.

STATUS AND SGHEDULE OF DELIVERARLES:

4 7174 MAGNETIC TAPE OF SUMM II1.4 IMCLUDING (ORRECTIONS AND
ENHANCEMENTS .
WUE: 12/31/87  REVISED: 01/01/00 COMPLETED: 12/21/87
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PROJECT DESCRIPTION:

GOAL: To develop computationa!l methods for estimation of fundamental
‘reactivity' parameters (rate constants, equilibrium constanls, elc.) for

vav ious compounds based on their molecular structures alone.

RATIONALE: A major partion of the pellutant fatc program at Athens ERL is the
development of malhematical relaticnships describing the rate/extent of
individual transformation/transport pathways for pollutants in aquatic or
terrestrial ecosystems. Current models require as inputs certain fundamental
‘reactivity' parameters. Algorithms providing for a priori estimation of these
chemical parameters are needed to enable use of process models in situations
where measured parsmeters are not available. Recent advances in computer
Lechnoiogy enable the use of computers to integrate thecretical {qualitative
and nuantitative) and heuristic rzasoning with appropriale data Lo produce
prediclive algoritims of the type needed.

APFROACH:  An expert systems thell will be constructed to: (1) discriminate
within Lthe mclocular structure primary reactive units versus periurbative or
ngncontributing units, (2) develen vules for classifying and characterizing
reactivity, and (3) develcp duta to ‘calibrate' with vegard to reaclivity,

PROJECT STATUS AND ACCOMPLISHMENTS TO DATE:

Two refinements zre being made in SPARC, the ERL-Athens <xpert system for
predicling chemical reaclivity parameters:

1) Since the quality of computatiornal vutput necessarily reflects the quality
of calibration of parameters in any successful quantitative chemica! model, a
vself-training” algorithm called TRAIN has becn developed for SPARC. The
program takes a set of target model paramcters (initial values plus any appro-
priate boundary values) together with a c:t of dosignated dats and provides an
optimized set of mode) parameters. TRAIN cycles through a Jacobian optimization
procedure, then sets up and executas the <pecifics of optimizaticn a: requested

continued. ..
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2} A perfermance validity (PY) program woduie is being wrilten to-assure
thal all computational elements in SPARC are working at optimum by being sub-
Jected to a variety of compounds {about 100) that represent divierent iypes of
molecular reactivity. The nalure of these representative compounds is such
that a1l tvpes of compntation ir the system are checked for evidencs of any
“rippling" effcct that might vemain unnoticed in the system. The purpose of
PV is to sustain the validity of program code and performance as the total
system (SPARC) is being developed. This will enhance confidence in Lhe system
as algovithms for other chemical reactivity parameters (hydrolysis, Kow, redox,
etc.) are being developed,

Coding and input of compound pKa's into the data base is continuing. To
date, 3067 compounds have been entered.

STATUS AND SCHEDULE OF DELIVERABLES:

NO REFERENCES IN DELIVERABLES FILE FOR THIS PROJECT
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PPA (L): 15  ARTIFICIAL INTELLIGENCE AND EXPFRT SYSTEMS
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PROJECT DESCRIPTION:

GOAL: To develop, modify and apply knowledge-based evpert systems or
environmental assessment needs.

RATIONALE: Use of experl systems (ES) in model calibration, applica- tion, and
verification will provide uniformity of mode! application for NPDES permitting
under the Clean Wstar Act. Esxpert systems can identify chemicals that have
poiential adverse ecological and heaith effects and can help identify
substances encountered in the analysis of pollutants and predict Lheir fate in
water,

APPROACH: Al1/ES programs will be integrated with some of the most widely used
water guality models to facilitate data handiing and the interpretation of
model output for asssessing the impacts of wastewater discharges. ES concepts
will initially be applicd to QUAL-II. Werkshops, seminars, and
problem-specific consuilation in knowledge engineering witl be provided to
other ORD offices/lahs as apprepriate.

PRGJECT 3TATUS AN ACCOMPLISHMENTS T0O DATF:

Mr. Tom Barnwell presentsd expert systems for QUAL2E and CORMIX models at a
Region VII workshup in Kaisas Tity, KS, on September 22, 1988. The workshop
reviewed the range of expert systems currently available and under development
within EPA,

work continues on improving the CORMIX expert system for &valualing near-
ficld mixing from point scurce discharges. Translation from M.1, a $5,000
developmeni tool to VP-Expert, available for less than $100, is rearly complete.

STATUS ANG SCHEDULE OF DELIVERABLES:

_# 7161 RLPORT ON EXPERT SYSTEM FOR SINGLE-PORT DISCHARGES IN UNSTRATIFIED RECEIVING

WATER BODIES
BUE: 03/31/87 REVISED: 03/31/88 COMPLETED: 03/31/88
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STATUS AND SCHEDULE OF BLUIVIRASLLS:

BSA: BI1Ol WATER QUALITY
. mrenn ERD o ISSUE: A WOBAPERMITTING
551 REPGRT ON EXPERT ADVISOR FOR OGUAL 2t FPA (L): 16 WETLANDS RES. ON WQ, MITIGATION % CUMULATIVE EFFECTS OF LOSS
DUE: 07/31/6R8  REVISED: Q07/31/89  COMPLETED: 01/01/60
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RC: K ERL ATHNS
PROJECT: O1 Predictive Models for Evaluating WQ Benefits of Wetiands

PROJ OFFICER: Lawrence A. Burns PHONE: FTS-750-3511
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PROJECT DESCRIPTION:

GOAL: To develop a modeling technigue for evaluating the water guality benefits
provided by wetland ecosystems.
RATIONALE: Wetlands, primarily through actions of microbial communities,
provide environmental henefits by capturing organic toxicants. This poliution
control function must be evaluated and documented so that the beneficial
affects of wetlands in water quality maintenance can be evaluated against the
economic value of land development.
APPROACH: The microbiological community ecodynamics that create toxicant
dissimilation capacities will be characterized. This will include
investigation of the effects of geographic and seasonal variables on process
dynamics, the interactions of nutvient and tewicant Yeadings, and the
Toad-bearing capacities of wetlands. This information along with vlher AERL
wovk in ecological risk anaiysis will be used to devalop 2 nutrient-organic
toxicant computer model that can be used by technical personnsl and
envivenmental decision wmakers as an objeclive tool for rational visk/benefit
evaiuations in specitic wetland bhasins,

PROJECT STATUS AND ACCUMPLISHMEN?> TO DATE:

A report (7885A) on progress to date-in a project by EPA and the Geological
Survey to improve water qualily sisulsticn models by providing automated access
to digital databases and remoiely sensed data was provided to the Office of
Wetland Protection., Wetlands Rez=zarch wss grantcd a brief no-cost extension

to complete their final report. iio further activities will be undertaken in
this project.

STATUS AND SCHEDULE OF DELIVERABLES:

# 7854 PROGRESS REPORT O F1ELD AND MODELTNG RESEARCH ON NUTRIENT DYNAMICS
: IN FRESHWATER WETLANDS
DUE: 06/30/88 RiVISED: 01/01/00 COMPLETED: 06/30/88
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STATUS AMD SCHEDULE OF DLLIVLRAGLLS:

850 REFURT ON WOMS (WATERSHED DATA MANAGEMENT SYSTEM) LIBRARY OF
WATERSHED MASTER DATA AND GRAPHICS PROCESSING ROUTINES

e

DUE: 07/31/88 REVISED: G1/01/00  COMPLETED: 07/31/88
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PROJECT DESCRIPTION:

GOAL: This research will identify and determine distribution of unlisted
chemicals in industrial wastewaters. Compounds identifiable by empirical mass
spectra matching and t:ose eluding identitied by this technique will be
included.

RATIONALE: The current 1ist of pollutants Lhat are regulated in industria?
wastewaters was established without accurate knowledge of actual cccurrence of
chemicals in the wastewaters; hence, some Yisted compounds may occur
infreguently and olher hazardous or toxic chemicals that are not 1isted may
occur more frequently than listed ones. Determining the distribution of
unlisted hazardous and toxic chemicals will permit estabiishment of improved
Tisis Tor reguiation.

APPROACH: Comouter pregrams will be daveloped and applied to search stored
GC/MS data from industrial wastewater samples for nonpriority pollutants; mass
spectra will be compared with library spectra for identification. Compounds
that clude identification by specira melching wiil be identified by reanalysis
of sampies using miitispectral techniques (low res. MS, electron impact MS, low
res. chemical ionization MS, high ves. MS, FTIR spec.). Computerized multi
spectiral interpretal ion approaches will be develored to improve efficency,

FROJECT STATUS AND ACCOMPLISHMINTS TG DATE:

The paper, “Role of Vibrational Spectroscopy at the Favirommontal
vrotection Agency's Environmental Research Laboralory in Athens, Georgia” by
1.%. Collette, was published in Appl._Speciros. 4Z, 1139 (1988).

A new mass spectrometer system was purchased througih the Invitation for

‘T mechanism. Installation will begin in November. The ORD Scientific

toinpment Committee authorized replacement of cur two obsclete Varian mass
spectrometers, and a procurement action for a iew instrument was implemented.
The contract was awarded to VG Analytical for the V5 70 SEQ hybrid sector/

cont inued. ..
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Guadrupole M3/MS system conirvoiled by VAX 2000 workstations, The system is
state-of-the-art and inciludes a high resaluticn stage capable of better than
1:50000 reselving power a5 well as a final coiiision and quadrupole section
capabie of 100 pg detection of certain MS/MS transitions,

A significant Jdecision was made during the quarter to discontinue
orocessing of 60/MS tapes from the Office of Yater and from Suparfund effect ive
January 1989. This decision was made due to the need for extensive and
major modifications to the software for which resources are not available.

Study of the results from the industries processed for the O0ffice of Waler
during the last year indicated that both GC-peak recognition and quantitation
using the software develoned in 1977 at ERL-Athens were poorer than those
oblained using the dedicated computers of state-of-the-art GC/MS systems., 1t is
believed that the source of this is the CLEAN algorithm, which is the most
patched, complex, and least undcrstood portion of the coding. It is the one
that we understand the least. The mandated change from the INFORM database set
up here in the late 19705 to the FOCUS database itself requires the service of
211 of our pregrammers through the end of the calendar year. we recommend
reprogramming the tape programs from the start, incorporating the FOCUS databasc
management system and the most-up-to-date peak recognition and gquantitation
algovithms, befove prucessing more tapes. Funds are not available to do this.
It is expected that reprogramming will introduce a 1-year to 2-year delay in the
overall tape programs if they ave reestablished.

As targets for confirmation analytes from the Qffice of Water tape re-
analyses, the following tentatively identifisd compounds have been selected from
the POTW and Organic indusiries: N,N-dimethyl formamide; 2-nitrophenol;
o-xylene; p-xylene; 1 3-diethyl benzene; chlorebenzene; phenal; o-t-butyl

ether (butyl carbitol); m-dichlorobenzene; dimethyl methylphosphorate; dicthyl
ethyinhosphonate; triethy? phosphate; trimethyl phosphate; Uris~{Z-chloroethyl)
phosphate; tris-(1,3-dichloro-isopropyl)phosphate; isopropyl benzene;
penzatdehyde; dimethyltrisulfide; 2,2'-methylenc bis-(6-t-butyl-4-methy?
phenol); benzoquinons; 2-¢hlovo-d-nitro-aniline, 1,i2-dodecandiol;
p-chioronitrobenzene; dipheny)l amine; n-tetradecans; n-docosane; caffeine; oleic
acid; palmitic acid; stearic 2cid; dodecanol-1; all cresol isomers; all dimethyl
phenol isomers; naphlbalene; Diphenyl; 1,2 4-trimethyl henzene: benzoic acid;
and dibutylphthalate., Extracts for the POTW targets arec on hand, and exiracts
for the Organic samples have been reguested from the 170 Sample Control Center,
The confirmation work will ke reported in the next quarter,

Following the redesign and fabrication of the alignment bracket for the
MAGIC LC/MS interface menticned last quarter, the unit w.s tosted on the CH5-DF
mass spectrometer. Although the insivumental sensitivity was grod, performance
of the interface was poor. Comparing all aspects of the hardware in use at the

cont inved. ..,
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PROJECT STATUS AND ACCOMPLISHMENTS 10 DATE:

Georgia Institute of Technology end in our in-house test, we determined that the
1imiting factor was the two pumps uscd to remove the solvent from the LC
efflucnt. These pumnps had been used previousiy at ERL-Athens in conjunction
with development of the moving belt interface on the Finnigan 3200 and 4515
instruments. Two new pumps were orderved, but were not received befyre the
CH5-DF was shut down in preparation for jts being surnlused. The interface wil?
be evaluated with the new pumps on the VG 70 SEQ when it has been installed;
this will delay the test into the second gquarter of FY39.

STATYS AND SCHEDULE OF OELIVERABLES:

# 7577 REPORT ON TAPE STUDY OF GC/MS RUNS ON POTW SAMPLES
DUE: 11/30/87 REVISED: 05/31/88 COMPLETED: 02/29/88

# 7573 REPORT ON MULTI SPECTRAL IDENTIFICATIUNS OF MIS LIB COMPOUNDS. (K)
DUE: 12/30/88 REVISED: 11/20/89 CCMPLETED: 01/01/00
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PROJECT DESCRIPTION:

GOAL: TIdentify and determine frequency of occurrence of unlisted compounds
that may pese a hazard to human hcalth in potential drinking waler sources with
emphasis on potential groundwater contamination so that the contaminants can be
prioritized for healih assessments.

RATIONALE: The 1986 Amendments to the Safe Drink ing Water Act require that
lists of Recommended Maximum Contaminant Levels (RMCL) and monitoring
requirements be publiched January 1, 1988 and every three years Tollowing for
previously unregulated conlaminants in drinking water that pose a health risk.
Most monitoring programs identify only currently regulated compounds, therefove
reanalysis of monitoring raw data is needed Lo identify unregulated compounds
as candidates for iisting.

APPROACH: Computer programs will be used to search GC/MS raw dala from
analysis of groundwaler and other poteniial DW sources for unrequlated
compounds. Mass <pectra will be compared with library spectra for
identificaticn, Compounds that carmot be idenlivied by spectra matching will
be identified by reanalysis of samples usinc muitispectral techniques {(low
resotution electren dmpact MS, high resclution MS, Fourvier transform IR
spectromatry, chemicail ionization MS).

PROJECT STATUS AND ACCOMPLISHMENTS TO DATE:

Frogress_Repurt_on_Analysis_of_Chlorination_Products_in_Water by 1. M.
McGuire, T. W, Collette, A, D, Thruston, Jr., T, L. Floyd, sad W. Payne, was
provided to the Cffice of Drinking Water.

Ether extracts from samples collected at a pilol plant using a new
chlorination process were received with no obvious toss during shipping from the
Water Lngineering Research Laboratory. A GC/MS run was obtained on the finished
sample, but the concentrations of most analytes appear to be too low for
offeciive use of GC/FTIR. One 6C peak that s present at a moderate lev:l

continued. ..
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PROJECT STATUS AND ACCOMPLISHMENTS 70 DATE:

correspoids to one of Lhe unidentified, unchlorinated compounds in earltier WERL
studies. It will be evamined by GC/FTIR in early Octcber.

STATUS AND SCHEDULE OF DELIVERARLES:

# 7810 Report on identification of unlisted chemicals for evaluation
as potential drinking water contaminants,
DUE: 08/31/88 REVISED: 01/01/00 COMPLETED: 08/31/88
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PROJECT DESCRIPTION:

GOAL: Provide accurate rate constants of known precisien for <implementing the
Ha7ardous Waste Management Amendments, including evaluating wasie management
and treatment needs based on potent1al human health and environmental impacts.
RATIONALE: Current regulatory activities including RCRA Reauthorization
requirements rclative to Land Disposal Evalualion are demonstrating the lack of
cunisislent methods and data for determining the health and environmental impact
of various regulatory options. Accurate pollutant degradation rale constants
of known precision are needed for more scientifically sound and consistent
decision-making on waste management options.
APPROACH: Experimental technigues will be adapied or developed, standardized,
and appiied to measure degradation rate constants and partition coefficients
for selected organic chemicals. Measured and literalure information will be
incorporated inlo computerized data bases for use with muitimedia models for
gva%uaf;ng waste msnagement and treatment needs relative to the Land Disposal
valuation.

PROJECT STATUS AND ACCOMPLISHMENTS TC DATC:

Products of hys olysis were identificd for 2,2-dichloropropane [CAS No.
594-20-7). A ueutral rate constant of 4.7 (+/- 0.2)E-2 at pH 7 and 25°'C was
reported, The producis determined by GC/MS analysis were acetone (CAS No.
67-84-1) and 2-chloreuropene (CAS No, 557-98-2).

Preliminary rcxuits for 1,1-dicklorveelbane (CAS No. 75-34-3) indicated a
half-1ife of more tran 3 years "at pH 7 and 25°C. The 1,1,-dichlorcethane
degradation rate wze significant because of s structural similarity to 2,2-
dichloropropans and i,l-dichloropane, which are two chemicals of particular
interest to OSW. Dr. Peter Jeffers, at EBL-Athens on an NRC appointment, is
preparing a joeurnsl cridcle that will inciude hydrolysis rate constants and
activation energies for several di- and tri- substituted ethanes and propancs

continued. ..
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PROVECT STATUS AND ACCOMPLISHMENTS 7O DATE:

including the 1,i-dichioroethane. Jeffers' data and data previously generated
at ERL-Athens can be compared to establish property rcactivily corvelations.

Dr. Jackson E11ington spent approximately two weeks in August assisting
Region 11T (Ruth Rzepski, Enforcemcnt Project Manager) concerning hydroiysis of
carbon disuifide and viscose rayon waste. He attended a meeting in Philzdelphiz
on August 19 beiween Region III and Avtex Fibers personnel and co-authoved an
EPA Center for Exposure Assessment Modeling (CEAM) report that detailed the
proposed fate of carbon disulfide and viscose rayon waste at the Avtex Fibers
sotid waste disposal facility.

In September, Mr_  Valdas Jankauskas from the Lithuanian Soviet Socialist
Republic visited the lab and received training in the measurement of hydrolysis
rate constants using protocols developed by ERL-Athens. then he returns to his
home lab, Mr. Jankauskas wil) measure seécond-order alkaline hydrolysis rate
constants for six substituted acetanilides and provide the data to ERL-Athens,
The hydrolysis rate data will he compared with infrarcd data for the six substi-
tuted anilides to test for property reaclivity correlations for use in
predicting hydrolysis rates. 1he amide bond is found in many cthemicals of
environmental irterest in addition to the acetanilides.

Fate data for 44 chemicals and 24 transformation products that were sub-
mitted Lo OSW earlier were reviewed and verified for correctness for publi-
calion in the Federal Register pertaining tn OSW's “concentration-based
Tisting” program,

STATUS AND SCHENLE OF DELIVERABLES:

# 7950 Report on hydrclysis rate constants for enuanu.ng property-reactivity
corvelalions,
DUE: 06/30/89  REVISED: 01/01/00  COMPLETED: 01,/01/00

# 7953 Third report on partition coefficients for land disposal z:sessment.
DUE: 04/30/88  REVISED: 01/01,/00  COMPLETED: 04/30/88
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CODE TITLE
B3A: D109 HAZARDOUS WASIE
ISSUE: € WASTE CHARACTERIZATION
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PROJILT DESCRIZTION:

GOAL: Provide data on fate and transport of toxic metals for development of
exposure assessment models for implementing the Hazavdous Waste Management
Amendments, including evalualing waste management and treatment needs based on
potential human health and environmental impacts.

RATIONALE: Current activities including RCRA Reaulhorization rejuirements
relative 10 Land Disposal Evaluation demonstrate the lack of concistent
exposure gssessment methods and data for determining the health and
envivonmental impact of various regulatory options. Data on fate and transport
of toxic metals are neceded for inclusion in models for cxposure assessment,
especially MINTEQ.

APPROACH: Thermodynamics and kinetics of sorption of metal catiens,
metal-Tigand complexes and other metal species on soils, sedimenls, and aquifer
substrates will be studied. Specific sorbates will include minerals,
organic-coated minerals, and dissolved humic materials. Distribution
ccefficients will be delermined using piasna emission spectroscopy;
metal-iigand siructural studies witl -be cenducted using laser spestroscepy.
Kinetir equaticns and cquilibrium constants will be delermined and categorized
for use in exposure amd risk models,

PROJECT STATUS AND ACCOMPLISHMENTS TO DATE:

Work concerning Lhe pH dependent distribution behavior of Aa, A:, Ra, Be,
td, Cr, Cu, Hg, Ni, Ph, Sb, Se, T1, end In under oxic conditions on squifer
material camples from New Jersey, Teras, and Utah sites continued. A cation
exchange column pre-concentration proredure for the detection of cationic
contaminarts in groundwater is being davelojpsd. An internal report, “3ampie
Acquisiticn Program for Bench Scale Testing of MINTEOAL: Sample Manrger's
Report” was provided to the Office of Solid Wsste. A second document,
Acquisition and Analysis of Groundwater/Ayuifer Sampies: Current Technology
and the Trade Off between Quality Assurance and Practical Considorations, was

continued. ..
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PROJECT STATUS AND ACCOMPLISHMINTS TO DATE:

submitled for publicalion,

QAZ0C experiments using the JTP are conlinuing: specific areas of inquiry
inciude: a) the effects of sodium on trancition element emiscion intensities,
b) tinearity of emission intensities as a function of contaminani concentration
in the parts-per-biliion concentratian range, and ¢) optimization of olement
specific 1CP operating conditfons with particular emphisis on matrix effects
and spectral interferences.

Plans are being made and equipment ovdered to provide an in-house sub-
surface region sampling capability. In addition to the development of pre-
concentration procedures, in-1ine monitoring equipment has been ordered and an
attempt is being made to equip a mobile laboratory.

work continues on a spectral library of the ultraviolet-visible spectra of
major minerals found in seils and sediments. Band deconvolution and separation
into separate "peaks" is being done by using the first, second and third deriva-
tives of the major peaks.

Studies of metal interactions with bacteria continue at Lhe University of
Arkansas and the University of Gueiph. Single metal ion reaction versus
multiple metal reaction with four bacteria was evaluated at Arkansas for the
metals Ag(l), Cd(I1), Cu{II), and La(IlI). 1In ail cases, both the amount of
metal sorbed and the KD were lower in the 4-metal treatment than in the singlc
metal fon treatment. The total! amount of Ag(Il) bound, however, was not greatiy
reduced by the presence of Cd(il), Cu(li), and La(1t1). There was a
difterence in metal sorption by bacierial specie; P. avugin_os3a was the must
efficient binder of metals.

Electron microscopy and energy-dispersive anaiytical x-vay analyses (done
at the Universily of Guelph) of the metal-treated bacteris indicated that Ag(l)
may actiually be precipitated as elemental Ag both in the cell wall and the
cytepla:m, while La{111} is bouwd only atl the cell wall.

The metal romobilization studies of Cu(Il), Ag{I) and Cr(11I) pre-sorbed
on bacles ial ceii walls and celi-wall clays using five leaching agents were
completed at the Univerc<ity of Guelph, Cr{l1I}) is highly stabie in the cell
wall, clay and composits wall-clay sysiem. The effectiveness of the leaching
agents 7or desovrping Crclll) 1s M+ = EDTA = fulvic acid < lysecyme < Ca(ll). A
no-cnst extension of this cooperative agrecmont was requested and granied until
June 30, 1989.

Larthanide jon probe spectroscopy is being used to investigate mefal
binding with humic materials. Software development for instrument conirol and

continued. ..
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PPOJECT STATUS AND ACCOIPLISHMINTS TG DATE:

data collection for the excimer-dye laser system to be used for this spec-
troscopy is almost completed. Instaliation of the Ramanor UlCCC macrosampling
device and completc spectrometer and microscope aiignment by an Instrument S&
engineer was completed in September.
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STATUS AND SCHEDULE OF DELIVERABLES:

# 8052 INTERNAL REPORT ON SPECIATION AND FATE OF TOXIC METALS IN THE ACQUATIC
ENVIRONMENT
DUE: 06/30/88  REVISED: 01/01700 COMPLETED: ¢6/30/88
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BSA: D109 HAZARDOUS WASTE

WASTE CHARACTERIZATION

e
PPA {L): 28  LAND DISPOSAL ASSESSMENT & EVALUATION OF OTHER MGMT SYSTEMS

PPA (S): 28  LAND DISPOSAL ASSESS
RC: K ERL ATHNS
PROJECT: 17 Environmental Process Characterization (Biological)
PROJ GIFICER: John E. Rogers PHONE : FTS-250-3592
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FROJECT ‘CESCRIPTION:

GOAL: Provide integrated {(multimedia) methods and data for implementing the
Hazardous Waste Management Amendments, including evaluating wasie management
and treatment needs based on potential human health arnd environmental impacts.
RATIONALE: Current reqgulatory activities including RCRA Reauthorization
requirements relative to Land Disposal Evaluation are demonstrating the lack of
consistent methods and data for determining the health and environmental impact
of various regulatory options. Integrated (wmultimedia) methods thal
accommodate knowledge of uncertainty are needed for more accurate and
consistent decision-making on waste mansgement options.

APPROACH: Mechanisms of anaerobic biotransformations of xenobiotic chemicals
will be characterized using kinetic concepts. Laboratory studies will be
conducted to test these models snd to identify envivonienlal paramelers that
impact the rates and exient of the biotransformation processes.

PROJECT STATUS AND ACCOMPLISHMEWTS TO DATE:

Jur current research efforts center on determining the appropriate kinetic
equations to describe the transformation or degradation of hazardous organic
chemicals in the envivonment, determinrng Lhe effect of ditferent head space
gasses on the rates of degradation of dichloroprhenols by the standard assay
procedure, and evaluating the tcmwporal and seasunal variability of Lhe degrada-
tion rates.

STATUS AND SCHEDULE OF DELIVERAGLES:

# 7630 INTERWNAL REPORT ON £QUA ION rOR PREDICTING ANAEROEIC TRANSFORMATIONS WITHIN
THE SATURATED 70NE
DUE: 07/31/39 REVISED: 11/30/43  COMPLETED: 01/01/00
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PROJECT DESCRIPTION:

GOAL: Provide muitimedia metnods complete with uncertainty analysis
capabilities for implementing the Hazardous Waste Management Amendmentis
including evaluating waiver petitions, listing procedures, and delisting
petitions based on human health and environmental impacts.

RATICONALE: Currcnt regulatory activities including RCRA Reauthorization
requirements relative to Land Disposal Evaluatinn are demonstrating the lack of
consistent methods and data for dectermining the health and environmental impact
of various regulatory opiions. Integrated (multimedta) methods that
accommodate knowledge of uncertainty are needed for more accurate and
censistent decision-making on waste management options.

AFFROACH: The decision rule model will be subjected to a series of tests with
various measurement errvor:s assumed for the inputs. OSW staff will be consuited
on outcainmes Lo evaluate impaci of input accuracies on resulting rule decisions
to define acceptable experimental accuracy. The range of environmental
characteristics will be taken initiaily irom OSW files and updated as
apiropriate. Muitimeoia models capable of simulating both the ongineering
centrals and post-closure performance will be developed for use in evailuating
banning waiver requeslts.

PROJECT STATUS AND ACCOMPLISHMENTS TG DATE:

Effort this guarter in direct support of the Office of Solid Waste's
development of a new rule for waste craracteristics included detailed vesponse
to public comments received from prive proposed reguiations citing the use of
modeiing in setting regulatory threshalds. ORD and ORD-contractor staff con-

venad in 07W September 14-20 t5 participate in a work session on describing how

the models MULTIMED AND EPACML were developed and used in the regulatory
apptltication,

A series of modifications have been made to the MINTEQA2/PRODEFA2 codes

continued. . .
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PROJECT STATUS AND ACCOMPLISHMENTS T0 DATE:

<7

that faciiitate modeling vive simuitaneous sorbent phases using the powly addad
ditfuse layer sorption model algorithm option. Thece cthanges wire necessary to
accommodate the revised OSW land dispusal modeiing scenarios. A general revamp
of the preprocessor code that promotes user acceptance of tha speciation msdel
also was completed. Early feedback concerning these enhancemenlts has been
excellent,

Dr. David S. Brown completed an IPA assigrment at Oregon State University.
Part of his effort there was devoted to defining groundwater redox environments.
Findings indicate platinum clectrode measurements are not reliable indicators of
Eh because of interferences caused by platinum oxide surface coatings. Eh
elactrodes so affected are expected to respond to hydrogen ion activity rather
than redox potential. The clear empirical relationships between groundwater Eh
and pH measurements indicate that this artifact is an almost universal problem
for studies reported in existing Ebh Titerature.

Draft final reports completed this quarter includa:

“Landfi1] Source Model - A Module for Use in Multimedia Analysis of
Land Disposal of Hazardous Wastes"

"A Generic Monte Carlo Simulation Shell for Uncertainty Analysis of
Contaminant Transport Modeis”

"Enhanced Methods for Characterizing Uncertainties in Cowpulalionaily
Intens ive Models®

STATUS AND SCHEGULE OF DELIVERABLES:

# 7919 USERS MANUAL FOR SARAH 2
DUE: 05/31/88  REVISED: 01/031/00  COMPLETED: 95/21/88
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PROJECT DESCRIPTION:

GOAL: Provide deta on fate and transport of anthropogenic organic compounds
for development of exposure asscssment models for implementing Lhe Hazardous
Waste Management Amendments, including evaluating waste management and
treatment needs based on potential human health and envirormental impacts.
RATIONALE: Currcnt activities including RCRA Reaulhorization requirements
relative to iand Dispose! Evaluation demonstrate the Yack of consistent
exposure assessment metheods and data for determining the heaith and
envivonmental impacts of various regulatory options. Data on fate and
transport of anthropogenic erganic compounds are necded for inclusion in models
for exposure assessment.

AFPROACH: Detailed laboratory kinetic studies will he conducted to describe
s0i1 mediated hydrolysts and abiotic redox transfovmation reactions of
organics as a funclion of pH and redox potential in the sorbed and bulk
aqueous phase of soil-water systems, Molecular and system variables that
goevern redox, sorption, and othev processes wili be related and quantified.

PROJFCT STATUS AMD ACCOMPLISHMENTS 70 DATE:

Results of partitioning of ten ionizable (anionic) organic compounds
between water and octanol as a function of aqueous phase inorganic ion concen-
tration and compesition (LiC1, XC1, NaCl, CaClz, and MgCI2) and pH are discussed
in & manuscript currenily in preparation. The relevance of this work to adsorp-
tion behavior (and hence, the ultimate fate and toxicity) ¢f tonizable organic
pollutants in sediments and the subsurface enviiomment is addressed.

Laboratory work investigating sediment-organic anion interactions
continues. Partition coefficients have now been measured for two anionic
organic compounds (DNOC and silvex) in 12 well-characterized sedimenis.
Although partitioning appears to be strongly iniluenced by iydrophobic inter-
actions (as expressed in fraction of organic carbor), other system characteris-

continued. . .
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PROJECT STATUS AND ACCOMPLISHMINTS 10 DATE:

tics such as pH and conductivity (a measure of aquecus phase ionic <trength)
also may irfiuence partitioning,

In earlier work at ERL-Athens, the reaction rate for anaerobic biolysis of
rara-substituted nitrobenzenes was observed to be slower with increasing chain
length of the substituent. A good correlation could be mrde between reaction
rate and Van der Waals radii. Results of current experiments show that Lhis
cerrelation does not hold wilh aliphatic para-substituted anilines. It appears
ihat two distinct degradation pathways are functioning in this case--the first
being biotogical attack on the aniline group and the second Lhe biochemical
oxidation of the aliphatic chain. Attempts are being made to isolate bacteria
that degrade octylaniline and aniline in spiked natural water. If this
succeeds, kinctic and product studies will be conducted with pure bacterial
cultures to confirm the observation 1hat two bipological pathways were operating
in the para-substituted aniline degradation.

Work on the effect of sorpticn cn the hydrolysis of chlorostilbene uxide
(CSO) in differant systems is compleied and a manuscript is in preparation.
Resuits indicate that sorption to humic materials indeed retard the hydrolysis
of €S0, under both acid-catalyzed and neutral conditions.

A manuscript on the method of characterizing sediment redox conditions
with indicator dyes 1s being developed. Oxidation of anaerobic sediment samples
dur ing autociaving was observed in a study using the indicator dyes. Because
this phenemenon affects the interpretation of autoclaved conirol experiments in
studies of veduciive Lransformations of pollutants, it has been thoroughtly
investigated and a brief jourrnal article reperting the resuits s being
prepaved.

Dr. Evic Weber ang Mr. George Baughman attended an EPA-csponsorcd Azo Dye
and Pigment Regulatory Yerkstop in Raleigh, NC, on August 15-17, i968. They
presented their lalesi research findings and participated in discussions to
develop a requlatory strategy for azo dyes. In support of this effort, sampies
from the influent and the effluent of a municipal water treatment plant
receiving waste from a North Carolina textile mill were analyzed. Thin laycr
chromatography indicatad the presence of approximately 20 dyes in the infiuent
and 3 dyes in the effivuent., The dyes in the effluent are most 1ikely acid or
direct dyes. Methodolagy is currently being developed t¢ separate and isolale
the dyes in the efflucnt sampie.

STATYS AND SCHEDULE OF DELIVERABLES:

# 2051 INTERNAL REPORT ON THL FATE OF ORGANIC POLLUTANTS IN THE SUBSURFACE
ENVIRONMENT
DUE: 05/31/88  REVISED: 01/01/00 COMPLETED: 05/31/88
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PROJECT GESCRIPTION:

NO DESCRIPTION AVAILARLE
PROJECT STATUS AND ACCOMPLISHMENTS TO DATE:

The SARAH2 computer code has been tested, and the full-screen editor ic
nearly complete. The model was prescnted at CEAM workshops in July and August,
Final implementation of ihe monte cario shell for SARAH2 is on hold pending
:oTpletion of testing of algorithms and final development of the new user

nterface.

Work on a feasibility study cn intcgrating habitat evaluation procedures
in SARAR and a draft flvoding scenario Teasibility study continues.

A screening L0011 has besn developed for estimating effects in stireams of
oily wastas migrating from Subtitle D disposal facitities. The OWL model
documentat ion (B029A) provides instruction for forward ur backward calcuiation
af oily waste concentrations.

The habitat sultability index (HSI) feasibiiity study, including saveral
e.amples of using SARAH2 inputs and outputs with HSI models, 1s under develop-
ment

Proposed floodinny requlations for selid waste management units were
received from OSW and are being reviewed Lo evaluate fuiure modeling needs.

STATUS AND SCHEDULE OF DELIVERABLES:

# 2088 INTERNAL REPCRT ON PREDICTING AQUATIC HABITAT 1iPACTS FROM QILY WAS'HS
DUE: 03/31/88  REVISED: 01/01/00 COMPVETED: 03/31/88
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STATUS AND SCHEDULE OF DELIVIRABLES:

# 8088 INTERNAL REPORT ON MODEL TO PREDICT IMPACT FROM OfLY WASTES
DUE: 077/31/88  REVISED: 01701/0C  COMPLETED: 07/31/82
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PROJECT DESCRIPTION:

GOAL: Provide OSWER with techniques and necessary data to predict the rate and
extent of movement and transformations of 2,3,7,3-tetrachlorodibenzo-p-dioxin
and related compounds in soils and in ground waters.

RATIONALE: These data are necessary to assess the potential for human exposure
to dioxin and to make ratfonal decisions regarding the removal and disposal of
dioxin-contaminated soils. these data will alse aid in the development of
technologies to desorb dioxin from soils and to detoxify dioxins in
contaminated soils.

APPROACH: Studies will he conducted to determine equations and rate constants
that describe the photolysis of dioxins and related compounds on soils. The
studies wiil examine direct photolysis as well as indirect photoprocesses
invoiving light-generated oxidizing species on so4l surfaces.

PROJECT STATUS AND ACCOMPLISHMENTS 1O DATE:

Research at the Unlversity of Nevada-Reno {or Lhe previous three months bas
revolved around three subprojects:

1. Completion of data collection for a journal article on dioxin photolysis
on soils, High-resolution gc-ms data supported conclusions from previous
laboratory irradistions of octachlorodibenzodioxin (OCDD) on soils, indicating
that tetvachloroovibenzodioxin (TLDD) is proditced, albeit at low conversion
yields, from OCOB. The levels produced by sunlight irradiations were somewhat
Tower than these 7rom the fndoor irradiations.

2. Effect of wsathering on photolysis of ¢rganic compounds on soils. Two
soils with organic conteni of 1% organic carbon and 6% organic carbon were
exposed to sunlight for a 2-week period. Throe compounds were applied to the
preexposed soils <nd 56335 that had not Leen exposed to suniight. 1hese samples
then were exposed to sunlight over a 15-day perjod. No significant diffcrence

continued. ..
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PROJECT STATUS AND ACCOMPLISHMEWTS 70 UATE:

in degradation vale of the chemicals was apparent between the preexposed and
uneyposed sails,

3. Effect of added organic on the photolysis of 2,3,7,8-TCDD on soils. TCDD
was irradiated on soils containing 0%, 1% and 5% hexadecane. The depih of
photolysis was vbserved Lo increase subsiantially for the higher hexadecane
levels, suggesting that movement of th2 TCID is occurring in the hexadecarne
f1lm,

Experiments are underway now to doiermine whelher vapor phase movement of
organics significantiy affects photolysis. The photolysis rates of a series of
phenyl ketaones with chain length varying from 3 carbons to 18 carbons will be
measured on 5611s to determine whether Lhere is an increase in photolysis rate
of Lhe Tower molecular weight compounds compared to the higher molecuiar weigh
compounds

STATUS AND SCHENULE OF DELIVERABLES:

# 7355 REPORT ON PHOTODEGRADATION EVALUATION OF DIOXIW (2,3,7,8-TCOD) IN
SOILS
DUE: 06/30/88 REVISED: 07/31/89 COMPLETED: 01/01/00
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PROJECT DESCRIPTION:

GOAL: Refine, parameterize znd evaluate via field and sther studies the
capability of single and multimedia posticide exposure models thal predict the
multimedia and intermedia transport and fate of pesticides, especially through
s0ils (including an evaluation of their leaching potential), sediments, and
other porcus media to ground and surface waters.

RATIONALE: Optimum pesticide regulation requires field-evaluated assessment
techniques to assure that sclentifically defensible decisions are made using
cost-effective data specificalions and assessment methods.

APPROACH: As single and multimedia pesticide exposure assessment packages ave
developed or assembled from SOA componenis on application/drift, runoff,
Teaching, surface stream, river and lake models, etc., 2nd hecome operational,
they will be systematically evaluated via application to "real world* OPP and
state problems and/or by relrospective comparison studies, Limited special
field studies will also be initiated in concert with OPP, states, Regions,
other agencies to generaie requisite date bases Lo test either complete model
packages or specific components. Cuvrent emnhasis {s on the Dougherty Plzin
Yeaching study, Quality assurance activities will be conducted by Alhens ERL.

PROJLCT STATUS AND ACCOMPLYSHMENTS TO DATE:

The sampling scheme for the Dougheriy Plain site in 1988 was reduced to
measuring the ambient environmental parameters znd analyzing samples for the
bromide tracer in soil and ¥n ground waters.

A1l sampie analyses from the 1987 scason have been completed for aldicarb,
aldicarb sulfoxide, aldicarb sulfone, and metoliachlor levels in >0i1, waicr and
plants. This represents 1700 samples and a total of 6800 individual pesticide
getegginat1on54 Also, 1250 semples from the 1957 season hsve bean analyccd for

romide.

continued. ..
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PROJECT STATUS ANG ACCOMPLISHMINIS TG DATE:

The report "Validation Stalus ot Pesticide Leaching and Groundwater
Transport Model" was provided tc OPP. One of the key points of the vepori was
the development of a wmodel pevformance index as 8 quantitative measure of the
predictive capability of a model. The methodology addreszes the guestien of
whether model predictions are within a givon factor of the true concentration
values, it appears that this index will be useful in summarizing model
capability and for comparing relative performance of cone model versus another.

Results of preliminary testing of PRIM indicate that the model was not able
to simulate a perfect fit between the cobserved and predicled residue concentra-
tion profiles for aldicarb, atthough in several instances the predictions were
within confidence bounds. For metolachlor, the model performed relatively much
better.

PRIM was found to be sensitive to both degradation rate coefficients and to
heavy rainfall events. These observations have implications in regard to
analysis of model components (i.e., hydrolegy, dcgradation rats) and also with
regard to estimation of model paramelers and Lo caiibration techniques.

In regard to analysis of pesticide concentrations in soil profiies, there
ware instances in which the capability index indicated that mnde) predictions
differed from true values by a factor of 2 or more, but in most cases FRIM
appeared to be capable of predicting with a factor of 2. These observations
were consistent over four crop/pesticide application years. The ltarge index
vaises usually were ascociated with very small observed concentraiions. Pesii-
cide movement to deep levels (approaching the water table) was not observed nor
was it predicted by PR7M for either aldicerb or metolachlor. The limited move-
ment did not permit an invesiigation of Lhe deep-zone predictive capabilities of
PRZIM, aithough the fact th«t PRIM did not predict deep movement iz censistent
with the data,

STATUS AND SCHEDULF OF DELIVERABLES:

# 7661 FiMAL DOUGHERTY PLAIN REPORT INCLUDING PESTICIDE GROUND WATER THREAT
ASSESSMENT METHOD
DUE: 09/30/29  REVISED: 01/01/00 COMPLETED: 01/01/00

# 7664 Project Report on Soils Data Based for RUSTIC Model (tinked PRIM-Croundwaier

Morel)
DUE: 06/3G789 REVISED: 01/01/00 COMPLETED: 01/01/00

# 8053 INTLRNAL REFORT (RESEARCH BRIEF) ON VALIDATION STATUS OF ¢ESTICIDE
LEACHING ANO GROUND WATER TRANSPORT MODULES
OUE: 08/31/88  REVISED: 01/0i/00 COMPLETED: 08/31/88
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CODE  TITiE
BSA: E104 PESVICIDES
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FFA (L): 08 PREDICTIVE TECHNIQUES turR ENVIRONMENIAL EXPOSURE
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PROJCCT DESCRIPTION:

GOAL: <Characterize key environmental processes th»t lead to transformation or
transport of pesticides in scil, sediment, water and velated environments;
apply this information Lo improve predictive technigques for environmental
exposure.

RATIOMALE: Transformation processes such as redox reactions in anoxic
environments (some sediments, subsurface zones), photolysis on seil and plant
surfaces and in the vapor state above application areas, and surplion,
especially of irrigable pesiicides, are not characterized to the extent
necessary to account for pesticides loss to the environment. Dagradation
products are not identified for many processes.

APPROACH: Laboratory studies using natural waters, soils, sediments, an
reference materials will be conductcd tc test proposed eguations for pesticide
transformat ion kinetics and sorption equitibria. These studiées will provide
rate and equilibrium constants required for exposure predictive models.
Compounds and rcastion conditions will be selecled 1o premit generslizatiens
aboul changes in molecular structure and enviremmental conditions. Initially,
photachemical transformations on 508l surfaces and sorplion of waler soluble
(irrigable) pesticides fo soils and sediments will be emphasized,

PROVECT STATUS AND ACCOMPLISHMENTS TO DATE:

Res::1ts of cariitioning of 10 ionizable (anionic) organic -ompounds between
water ant octannl as a function of aquecus phase inovganic ion concsntivation
and composition {LiC1, KC1, MaCl, Call2, and MgC12) and pH are discu-:ed in a
manuscript currently in preparation. The relevance of this work to zdsorption
behavior (and herce, the ultimate fate and toxicity) of ionizalie orgsiic
‘pollutants in the environment is addressed.

Latoratery work investigating sediment-organic anion interactions
continues. Partition coefficients have now been mezsured for two anicnic

continued. ..
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PROJECT STATUS AND ACCOMPLISHMINTS 70 DATE:

organic compounds (ONGT and silvex) in 12 wetl-chararterized sediments.
Atthough partitioning appears to be strongly influcnzed by hydrophobic inter-
actions {as cxpressed by fraction of urganic carbon), olher system character-
jstics such as pH and conductivity (a measure of aquecus phase ienic ztrength)
also may influence partitioning.

preliminary data indicate that the half Vife of the herbicise basalin in
anaerebic sediments is very short. Ideniification of the degradation product is
now in progress, Laporatory work on the fate of phorate sulfoxide in anaerobic
sediments s largely complete; a manuscript describing the resuiis is in pre-
paration.

STATUS AND SCHEDULE CF DELIVERABLES:

NO REFERENCES IN DELIVERABLES FiLE FOR THIS PROJECT
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PROJECT DESCRIPTION:

GOAL: Provide long term, short turnaround, or direct singie or multimedia
exposure assessment technology assistance to OFP.

RATIONAL: OPF occasionaily needs quick turnaround, customized model
development and application assistance for high pricrity rcgulatory actions
mandated under FIFRA. This effort provides a focused, coordinated body of
expertise comprised of ORD and OPP agency personnel augmentad by extramural
specialists to meet this need on demand. It also provides Lhe expertise to
develop needed long term muilimedia, site-specific exposure assessment modeling
techniques.

APPROACH: Dcvelop or assemble single and multimedia pesticide exposure
assessient packages from SOA components and apply them to high prierity OPP
regulatory problems, Athens ERL also is vesponsible for generating needed
agronomic/management scenarios for non-irrigated crop applications and
reporting requirement to OPP.  (lose coordination with similar exposure/risk
mode! development activities fov 0T3S and OW ave envisicned and reguived, e.g.
PN assessments.

PROJECT STATUS AND ACCOMPLISHMENTS TO DATE:

Activities this quarter concentrated on model development. The linked
groundwater-leaching model, designated as RUSTIC, is unidergoing comprehensive
review and testing i{bela tesis and sensitivity tests). The overall model
includes an enhanced PRIM, a ore-dimensional unsaturated zone module, and a two-
dimensional saturated zone module. Presenlly, the model runs on the Agency's
DEC-VAX but is too large for operation on personal computers.

Other activities Lhis guarier concentrated on assisting 0PP in changing
their runotf modeling from the SWRRB-based approach (an OPP model) to a similar
approach bascd on PRIM. This cunversion should enable more uniform exposure
assessments by analyzing runoft, leaching, and ultimately terrestrial problems

continued. ..
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PROJECT STATUS AND ACCOMPLISHMENTS TG DATE:

<

with the same basic tool.

STATUS AND SCHEDULE OF DLLIVIRABLES:

# 7709 Users Manual for Exposure Assessment Model of Pesticide Lontamination of
Ground Water
DUE: 06/30/88 RLVISED: 01/01/00 COMPLETED: 06/30/88
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PROJECT DESCRIPTION:

GGAL: Develop, refine and extend existing terrestrial and aquatic fate,
transport and effects models to includc hazard impact, subroutines and data for
environmental risk assessmenis (RA) for the labeled use of pesticides. Results
must be expressed in terms of probability of impact and frequency of ocCurrence
and duration.

RATIONALE: Proven, operational environmental RA mndels are needed to evaluate
registration requests for new pesticides and for re-registration and label
changes {e.g, new uses) of existing compounds under FIFRA.

APPROACH: Existing unsaturated/saturated zone soil transpert models, proven
runoff-surface water pesticide codes, appropriate ground water codes and
relaled air transport models will be combined to produce SO0A exposure
assessment model framewerk, These will then be linked wilh available effects
wodels Lo produce defensibie RA methodologies for OPP. As completed, the rick
assescment packages will he fested and evaluated, especially in terms of
probakbilities and uncertainties associated with real worid problems. Close
coordination wili be requirex with CERL, RSKERt, ASRL-RTP and the aguatic fat
research at AERL.

PROJECT STATUS AND ACCOMPLTSHMENTS TO DATE:

A user's manual (7977A) has been devalcped for a computerized methodoliogy
1o assess potential toxic chemical exposures to terrastrial wildlife. The
Terrestrial Ecosvstem Exrosure Assessment Medel (TEEAM) is a major product of
the Ecological Risk Assessment Research Program.

While on IPA assignment at Oregon State University {0SU), Or. David S,

Erown investigated several pussibilities for further development and testing of

TEEAM with Or. Bi11 Williams and other ERL-Carvallis staff and -everal wembers

¢f the Critical Ecosysterm Prcject research gioup in Lhe Oregon iiate Botany and
Fiant Pathology Department. Or, Elaine Inghzm (0SU) 1s developing detailed food

continued, .,
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PROJECT STATUS AND ACCOMPLISHMENTS 70 DATE:

c¢hain relationships for ihe nighest ranked critical ecesystem (dryland whe2t).
fhe information is evpected to be useful in planning future field tests and
cempiling species-specific input data for TEEAM's Markov transition probability
mabrix.

A series of sensitivity tesis on major variables in TFHFAM was canducted.
The total variability of model outputs is asscciated with a zwall nuwber of
key input variables. It appears that pesticide application rate is the wost
important variable.

STATUS AND SCHEDULE OF DELIVERABLES:

# 7977 USERS MANUAL FOR TERRESTRIAL ECOSYSTEM EXPOSURE ASSESSMENT MODEL (TEEAM)
DUE: 08/30/88  REVISED: 01/01/00 COMPLETED: 08/30/88



DATE. 11/18/88 Pirograim Managemenl Sysiem PAGE: 44
PM3-062 Oifice of Research and Development Information Systems

CLIENT OFFICE: QTS

FOURTH QUARTER STATUS REPORT ON FY'88 PROJECT DESCRIPTIONS
OFFTCE OF ENVIRONMENTAL PROCESSES AND EFFECTS RESFARCY
ERL ATHNS: JULY - SCPTIMBIR 1568
TR ke ok ok e A K K K A KR ROR X KA R MR X R KRN K KR kX ok kXK
CORE  TITLE
B65A: L104 TOXICS
ISSUE: D ECOLOCY: TRANSPORT/FATE/FIELD VALTUATION
FPA (L): 09 OEVELOPENT OF VALIDAIED EXPOSURE ASSESSMENT METHODOLAGIES

PPA (S}: 09 EXPOSURE ASSESSMENT
RC: K ERL ATHNS
PROJECT: 12 Development of EcoRisk Exposure Models

PRCS OFFICER: Craig.Barber PHONE: F1S-250-3147
TR W A KR K KRR KK K XK K kA KK KRN KKK KR F KKK K kK ks =
PLANNED START: 10/01/87 PLANNED END: (2731799

3
/
K K kK K K K K K R KR XA R KK R KK AN KA K KKK KRk kR K KKK KN KKK

PROJECT DESCRIPTION:

GOAL: To provide modeling approaches for evaluating exchanges of toxic
chemicals between aquatic organisms and their envivonment.

RATIONALE: 7he evaluaticn and predicticn of risk from toxicants must be based
on sound methods for assessing the uptake, distribution, and effects in target
organisms. Testing all chemicals would be impossible and models must be
developed which can use readily available chemical parameters to make
predictions,

APPROACH: Exchange nodeis will be developed to provide estimates of body
burdens of candidate chemicals. Models will be bascd on thermodynamic
principles and morphometric characteristics of organisms as well as taking into
cons ideration route of exposure (water, food, or henthic sedimente).
Assessments can then take into account multiple sources of contaminanis and
al30 be extended to inciude ecological signitficance or effects. Physiolegical
response depends on the chemical concentration in the ovganisms vathev than
that in the environment and the exchange modeis wili be iinked to taxicokinetic
modeis Lo predict ettects. Laboratory experiments will pe conducted to test
snderlying hypotheses, and cther factors involved witl be idenlified.

PROJECT S1ATUS AND ACCOMRI TSHMENTS TO DATE:

An article (7900A) describing the passive accumulation in fish of erganic
chemicals in environmenial waters and in contaminated prey was submitted for
publication in the Canadian Journal of Fisheries and Aguatis Sciences. The
work represernts a continuing enhancement of the Food and Gili Exchange of Toxic
Subtances (FGETS) model.

FGETS was presented ai two EPA Center for Exposure Assessment Modeling work-
shops that were held this quarter in Washington DC, and Boulder, CO. It was
well received at both pre:entations. As a resuiib of discussions with workshop
participants, some of FGL!S user interface was modified to facilitate multigle

continued. ..
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PROJECT STATUS AND ACCCIMPLISHMINTS 70 DATE:

simulations. FGETS also was presented at the Food Chain Workshap held at
ERL-Athens 1in conjunction with the CEAM's involvement with the Green Day PCB
preject.

A database working group composed of scientists from ERL-Alhens, Computer
Sciences Corporativr, and the University of Georgia continued biweekly meetings
this quartsr in a project to develop software for a Geographic Information
System for exposurs assessment. This software will interface EXAMS and FGETS
wilth a 615 that wiil identify species at risk.

In August, Dr. Barber attended a Human Health (Cancer) Risk Assessment Work-
shop sponsored by EPA Region 1V and discussed the FGETS model. As a result, Mr.
Ron Landy, a toxicclogist in Region IV who aliended the meeting, became very
inlerested in the possibility of applying FGETS in some of his wirk. ssistance
in using FGETS will be provided.

STATUS AND SCHEDULE OF DELIVERABLES:

# 7300 JOURNAL ARTICLE ON A MODEL DESCRIBING THE UPTAKE OF WOWPOLAR
XENOBIOTICS FROM CONTAMINATED FOOD
DUE: 07/31788  REVISED: 01/01/00 COMPLETED: 07/31/88
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PROJECT DESCRIPTION:

GOAL: Develop, parameterize and evaluate a first-generation metals medeling
system and continue development and modification of multimedia models for
non-human exposures,

RATIONALE: 0TS wants to upgrade 1ts metals and organics multimedia modeling
capability fer PMN activities and conpvehensive risk/benefit analyses on the
impacts of regulating existing chemicals/species and to account for potential
toxic effects at the organism and systoms levels given various Loxics leading
combinations into surface walers and other environmental compartments.
APPROACH: Thermodynamic metals species and chemical rcaction models will be
combined with partitioning and bicaccumuiation (including plants) models to
roduce a process-based aquatic distribution package for metal spocies., This,
in turn, will be intevfaced with user-friendly software and steady-state
transport codes to produce MEXAMS, a first generation metals exposure
assessment model. Atlso, additional refincments in transporit codes
(particularly intcrmedia) and transfovmation kinetics of pollutants will be
incorpurated into multimedia models to produce more reliable exposure
assesement packages for crganics of intcrest under TSCA and RURA.

PROJECT STAIUS AND Ar<OMPLISHMENTS TO DATE:

The University ¢f Florida delivered a standard Tovtran-77 computer code of
the 3-D estuary and ltake hydiodynamic model to LPA.  The code has been well
tested and documented. A new feature is an option to do simulation on a user-
specified non-uniform grid, which does nol require the generation of the so-
called "stretched” grid through the solution of non-linear equations. This
feature will be implemented tor the Green Bay application. In Lhis regard, the
University of Florida will waintain a close working relationship to assist EPA's
model application throughout the study peried., During the coming quarter, the
University of Flevida will Login implementation of the sediment dispersion
moded.

cont fnued. ..
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PROJECT STATUS AND ACCOMPLISIRLNTS 10 DATE:

Ihe Lake Okcechobee field work designed to genevale sediment movement data
for modeling is completely veady after a recent delay due to Hurricane Gilbert.
The University of florida’s field crew is going to spend a week at the lake
installing platforms and instruments. Intensive dalta at 2Hz frequency will be
collected. The monih o7 October will be spent conducting synoptic surveys to
collect data of suspended sediment concentration and phosphorus,

STATUS AND SCHEDULE OF DELIVERABLES:

# 8047 FINAL REPORT ON MONTE CARLO VERSION OF MINTEQ
DUE: 08/31/8%  RLVISED: 01/01/00  COMPLETED: 01/01/00
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PROJECT DESCRIPTION:

GOAL: Characterize key chemical processes:direct-indirect photolysis,
hydrolysis, redox reactions, and sorption/desorption and provide addilional
scientific understanding of sediment-water exchange to improve exposure and
risk assessment nodels,

RATIONALE: The roles of fnorganics in pullutani Lransformation by phototysis
and the kinetics of redox reactions are inadequately understoed for reliable
use in exposure assescment models at the present time. These processes are
known to be environmentaily important in many cases.

APPRUACH: Laboratory studies with natural waters, with sediments and with
reference materials will be used as the basis for acceptance or rejection of
proposed equations for the kinetics and equilibria of transformstion
processes,  The laboratory studies will provide vates and equilibrium constants
to 1111 the =quations. Coumpounds and reaction conditions will be selerted to
permit genera)izations ahout changes in molccular structure and envirommental
compositicn. Photochemical studies will emphasize role of naturally oceurring
inorganic species; redox reactions of ahiotic svstems, relative to bictic
systems, will be studied.

PROJECT STATUS AND ACCOMPLISHMENTS TO DATE:

Studies continue on the hydrolysis of Disperse Slue 79 in activaled siudge.
The vates of hydrolysis of purified Disperse Blue /4 and the commercial dyestuff
(26% in Disperse Blue 79) were compared. Purificd Disperse Blue 79 is hydvo-
1yzed with a half-life of 30 minutes; however, no hydrolysis was observed for
the dyestuff over a 5-day period. These re<nlts suggest that the dispersing
agents present in the dyestuff are complexing Dizpirse Blue 79 and preventing
it from making contact with Lhe surface of 1he sludge where hydrolysis takes
place. These results may explain the observaticn that as much as 20% o¢f Dis-
perse Blue 79 dycstuff passes through a mode’ wisie water treatment plant
(Glen Shaul, WERL, EPA, Cincinnati, Ohio).

continued. ..
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PROJECT STATUS AND ACCOMPLISHMINTS 10 DATE:

work alse has progressed cn the analysis of samplics taken from the infiuent
and the effluent of a wwnicipal ireatment planl receiving waste from a textile
mill in North Carolina. N.C. area. Thin layer chromatogrephy indicates the
presence of approximately 20 dyes in the influent and 3 dyes in ithe effluent.
The dyes in the effluent are most likely acid or direct dyes. Methadology is
currently being developed to separate and isolate the dyes in the effiuent
sample.

Dr. Eric of ERL-Athens Weber attended an TPA-sponscred Azo Liye and Pigment
Regulatory Workshop in Raleigh, NC, on August 15-17, 1988 Weber presented his
latest research findings and participated in discussions to develop a regulatory
strategy for azo dyes.

Dr. Weber and Mr. George Baughman organized and co-chairved a symposium at
the National Meeting of the American Chemical Soctety in Los Angeles, CA, on
September 25-30, 1988 entitled “Environmental Chemistry of Dyes." Weber
presented a paper on the reduction of Disperse Biue 79 in anaerodbic sediments.

Studies on the role of trace metals in photochemical redox processes
continue with work involving iron, copper and manganese. Two types of studies
are being pursued involving iron, One is concernad with the effects of various
envircnmental variables on the rate of oxidation and/or reduction of iron in
aqueous sotution. The reduction of iron (IT11) 4n the precence of fulvic acid
was faster at higher pH, and the rate increased with irradiation al 436 nm.

The second group of iron studies involves the degradation of several organic
suhstrates in the presence of iron, hydrogen pevexide and octanol with suniight.
The substrates sxamined weve, in order of decressing reactivity, p-nitrophenol,
p-iresol, nitrobenzene, and atrazine. Other substrates will be tosted using
the same system,

Studies of the reaclions of manganese oxides with phenols are continuing.
Previous work indicated that the oxidation of several phenols by MnOx was
erhanced by stnlight, and that the veaclion rales increased with decreasing pH.
This quarter, the dark-stzte reactions of p-chiorophenol with MnOx at pH 4.2
were examinad; the diszppcarance of p-chlorophenol was faster with Mn(IV) tnan
with Mn(I1i). These experiments will be repeated using light,

STATUS AND SCHIDULE OF DELIVERABLES:

# 7902 REPGRT (RESEARCH BRIEF) ON FATE OF TEXTILE DYES IN THE AQGUATIC ENVIRONMENT

DUE: 02/31/88  REVISED: 01/0!/00 CCMPLETED: 03/31/88



/18788 Frogram Manageneni System PAGY - 50
uttice ot Research and Development Information Systems

CLTENT OFFICE: OTS

FOURTH QUARTER STATUS REPORT ON FY'68 PROJECT DESCRIPTIONS
GFFICE OF ENVIRUNMENTAL PROCESSFS AND EFFECTS RESEARCH
ERL ATHMS: JULY - SEPTCMBER 1336
Woh w o om p k X AR K K A K K K kK A M OA ROR R OW O OX KK K KN K K N ok Kk W kA
CODE  TITLE
BSA: L104 TOXICS
ISSUE: D ECOLOGY: TRANSPCRT/FATE/FIILD VALIGATION
PPA (Lj: 10  TRANSPOKRT AND FATE PNOLESS DETERMINATION

PPA (S): 10  TRANSPORT AND F
RC: K ERL ATHNS
PROJECT: 37 Microbial Transformation Rate Constants
PROJ OFFICELR: William C. Sieen PHONE : FTS-250-3776
R K K Kk KW R X K K Kk R A Kk R W kN kW o R W kR e W ke ko o R
PLANNED START: 10/01/85 PLARNED END: 12/31/99

KA R A XA R R N KKK K KRN KRR KKK KKK KA KRR KKK KK NK KK KK

PROJECT DESCRIPTION:

GOAL: Develop and apply decision-tree protocels for measuring microbial
transformation rate constants for use in axposure and risk assessment models.
RATIONALE: Scientifically vaitd and accurate transformation rate constants are
required as inputs to mathematical models and other decision tools to assess
risk assoclated with toxic chemicals. Risk assessments are necessary in PMN
and retrospective evaluations of toxic chemicals in the environment.

APPROACH: tLaboratory studies will be conducted to define the critical
variables and adapt or devise e¥fective techniques for measuring microbial
transformation rate constants. Decision-tree protocols will be developed and
tested to delineate the steps and options Lo be exercised in such measurements,
Protocols will be applied to selected toxiec chemicals of critical interest.

PROJLCT STATUS AND ACCOMPLISHMENTS TO DATE:

Second-order microbial transformation rate constants were determined for
the two rem:ining para-substiitutcd acetaniiides (p-cyano and p-bromo
acetaniiide) previvusly selected from the 1ist chosen for the 2% set-aside
project to =stablish spectroscopic-bascd property-reactivity correlations. The
table below 11sts the chemicals studied to date and their calculated second-
order micronial degradation rate constants,

SUSSTITUTLO ACETANILIDE MEAN SECOND-ORDER RATE

{Para Position) CONSTANT (L/Svg./ 4.}
Chlo-p 1.11 E-10(4)
Metinyl 5.00 £E-11(4)
Bromo 3.85 E-11{4)
Nitro 2.20 E-12(3)
Methoxy 8.51 £-13(4)
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PROJECT STATUS AND ACCGHPLISHMENTS TO DATE:

(4) = No. ot determinations

The last of the sclected acetanilides is being investigaled using Hickory
Hi1l Pond water and will complete this series of chemicals.

Measurements with the Standard Reference chemical, propanil, are contin-
uing as well as an additional substituted amide (niclosamide).

During the quarter as part of the US/USSR Project: 02 03-31 “Fate and
Transport of Pesticides in the Environment™ Dr. William C., Steen spent July
A-31 working within the Institute of 30ii Science and Photosynthesis in
Puschino USSR with Dr, Nadia Anan'eva., The work involved investigating the
microbial transfermation of metalaxyl, a fungicide, in both aqueous and
sediment/water systems, The objectives of these investigations were to measure
the second-order microbial rate concstant and to cvaluate an indirect measure of
bacterial density using respirometric measurements. The results of this work,
being concluded within the Institute in Puschino, will be reported during the
coming year,

STAIUS AND SCHEDULE OF DELIVERABLES:

# 7282 REPORT ON MICROBIAL TRANSFORMATION RATE CONSTARTS
FOR SUSPENDED POPULATIONS
DUE: 03/30/87  REVISED: 12/31/87  COMPLETED: 12/31/87
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PROJECT DESCRIPTION:

GOAL: Establish and maintain data bases in which data are of known reltability
for use in risk assessments, either as "analogs" or as inputs Lo expsoure
algorithms, and in experl systems for estimating physical, chemical and
microbial constants. Communicate data to the user community.

RATIONALE: Scientifically valid and accurale Lransformation rate and
equilibrium constants are reguived as inputs tn mathematical medels and other
decision tools to assess risk associated with toxic and other hazardous
chemicals,

APPROACH: A data base management system will be established that can meet user
needs. Data will be aguired from the following sources: (1) The literature,
(2) Manuvacturers' data submissions to EPA (3) Computations made by technicians
and (4) Inhouse laboratory measurements. A1l data will be screened for
reliability by applying previously established criteria.

PROJECT STATUS AND ACCOMPLISHMINTS 10 DATE:

The manuscript "A Fale Constant Data «vrogram," by Heinz P. Kollig, was
submitted for publication in Envircomental! Monitoring_and_Assessment.

The Coordinated List ot Chemicals (CL{) database was distributed to all
ORD laboratories and te EPA offices oxpressing interest, including the
Regional Scientist Coordinator (Dr. Michas: Moore). Information retrievable
from the database will tel) whe is ctudying what chemical in ORD. CLC stores
1751 chemicals and was distvibuied on diskeites for use on personal computers.
Developed originally to help the ERi-Athens assure relevancy of its
chemical property information, the database has significant potential in
coordinaling rescarch and providing information to regions and progrsm offices,

In crder tc apply pvoperty-reactiviiy 1elalionships between infrared
specira and chemical or microbiat transformation rates for the purpose of

continued. ..
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PROJECT STATUS AND ACCOMPLISHMINIS TO DATE:

predicting vates of new chemicals, it is necessary to define what constitutes a
“chemical class." fnce defined, the infrared cpectrum of a compound whose
trancformation rate 15 unknown can be compared to that of the base compound
representing the appropriate chemical class, To define chemical classes, a
forr-person commitice examined the feasibility of classifying 300 to 500
chemivals constituting two Tisis of EPA-requlated compounds. (Classifying a
targer population of chemicals initially is impractical.) Abtotic hydrolysis
was the transformaticn process considei sd, and the reactive moiety was chosen as
the basis for classitication, The cormmittee has determined, at this point, that
the classification process s feasibls and will continue its deliberations.

Mr. Kolltig was invited by the Natiomal Agricultural Chemical Association to
participate in a stecring comnittee meeling Lo discuss the development of a
peslicide fate database with emphasis on data quality for the Agricultural
Rasearch Service, USDA. Representatives from different divisions of USDA, EPA's
0PP, industry, and academia participated. The work we are doing to evaluate
data cuality drew steong interast from the committee.

continued. ..
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STATUS AND SCHEDULE OF DELIVERABLES:

# 7710 Interim Protocol tor Measurement of Hydrolysis Rate Constants
DYE: 03/31/88  REVISED: 01/01/00  COMPLETCD: 03/31/88

# 790% Report on problems ascociated with published cnvivonmental Tate coustants
DUE: 03/31/89  REVISLD: 91/01/60  COFPLETED: 01701700
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PROJECT BESCRIPTION:

GOAL: Develop and apply laboratory and field systems for testing transport and
transformat jon subreoutines, exposure medeling systems, and risk analysis
systems.

RATIONALE: Methodologles for predicting and/or assessing ecological hazard
have not becn adcquately tested in complex wmicrocosm and field studies.
APPROACH: The use of controlled laboratory ecosystems to evaluate exposurc
modetling systems and risk analysis systems increases the probability of
attributing a testing mismaich to the appropriate subroutine. To evaluate
ageneral applicability, microcosm results are compared with ficld data. Field
and laboratory ccosystems having different physical, chemical, and bioltogical
makeup are developed and used for testing mathematical methods for determining
eco-structure, evaluating ecological hypotheses and modeling assumptions used
for developing generaiized predictive modets, and testing exposure assessment
and risk assessment models,

FROGJECT STATUS AND ACCUMPLISHMENTS TO DATE-

Laboratory experiments are continuing to test the hypothesis of a threshold
critical aqueous blood concentration of a test chemical (1,2,3,4-tetrachloroben-
sene-TCB) at which death of an organism occurs, Additional channel catfish
have been exposad to letha! concentrations of TCB and sampled at various times
%0 gote:wine wir:ther there is a defined endpoint before death or if death is
the only proper endpoint, The data are still inconclusive at this point.

Another species of fish, bluegtll sunfish (Lepomis macrochirus), is now
being tested in lethal concontrations of TCB (1.9 to 3.1 mg/1). The same
problem of nonuniform endpoinl has been observed with this species. The fish
wurn over within 1 to 2 hours and then slowly decrease activity unti) absolute
cescaticn of ventilation up to 50 hours laler. If a specimen is removed from
the tesi tamk after 48 hours while sti11 ventilating even very slowly, and put

continued. ..

11718788 Proygiain Hanaygeueni System PAGH: 57
PM5-062 Uftice of Research and Development Information System

il

CLIENT OFFICE: 0TS

FCURTH QUARTER STATUS REPORT ON FY'58 PROJECT DESCRIPTIONS
UFFICE OF ENVIRONMENTAL PROCESSES AND EFFECTS RESEARCH
ERL ATHMS: JULY - SEPTEMBER 1988

*ow xR oM % A KX X W K R K A A K K R X X K R Kk X Kk KR XK K KKKk kxR R K KK

PROJECT STATUS AND ACCOMPLISHMERTS TO DATE:

into ¢lean water, il recovers. Results are inconsistent for living, dying and
dead fish. It appears that the test chemical, & marcotic, is infiuencing metab-
olism and the process of dying in these Fish. A review of this work was
presented at a workshop “Food Chain Modeling and Experimental Verification® at
ERL-Athens in September.

STATUS AND SCHEDULE OF DELIVERABLES:

NO REFERENCES IN DELIVERABLES FILE FOR THIS PRQJECT
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PROJECT DESCRIPTIGN:

GOAL: Develop and test concepts for predicting key environmental transport,
traqsformation and distribution proccsses for exposuve and risk assessments of
oxics.
RATIONALE: Computaticnal procedures are needed for estimation of
photochemical, hydrolytic and other transformaiion rates used in exposure
assessments. Such computational approaches minimize the ameunt of measurcment
required and provide the only independent assessment of measured values.
APPROACH: Conceptual relaiionships and equations relating 1ight absorption and
rato/equilibrium constants to molecular structure will be developed for direct
photolytic and hydrolytic transformation and for acidity constants (pKa).
Process rate constants and equilibrium constants will then be measured in the
laboratory using natural components, Resulting data will be used to evaluate
and/ov modify Lhe concepls and resulting equations,

PROJECT STATUS AND ACCOMPLISHMINTS TO DATE:

Two refinements are beiny made in SPARC, the ERL-Athens expert system for
predicting chemical re2ctivity parameters:

1) Since the quality ot computational output necessarily reflects the quality

of calibration of parzmeters in any successful ‘quantitative chemical model, a
"self-training” algoriihm calied TRAIN has been cdeveloped for SPARC., The
program takes a set of target model parameters (3initial values plus any appro-
priate boundary values} together with a sel of designated data and provides an

optimized set of mode! parameters. TRAIN cycles through a Jacobian optimization
procedure, then sets up and exccutes the specifics of optimization as requesied

by the user.

2) A performance vaiidity (PV) program module is being written to assure
that ail computational elements in SPARC are working at optimum by being sutb-

continued. ..
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PROJECT STATUS AND ACCOMPLISHMINTS TO DATE:

jected Lo a variely of compounds (about 100) that reprecent diffarent types of
motecular reactivity, The nature of these representative compounds is such
that all types of computation in the sysiem are checked for evidence of any
vrippling” effect that might vematin unnoticed 1n the system. The purpose of
PV is to sustain the validity of program codé and performance as Lhe total
system (SPARC) is bLeing deveioped. This will enhance confidence in the system
as algorithms for other chomical reactivity parameters (hydrolysis, Kow, redox,
etc.) are being developed.

Coding and input of compound pKa‘s into the data base is conlinuing. To
date, 3067 compounds have been entered.

STATUS AND SCHEDULE SF DELIVLRABLES:

# 7917 REPORT ON TLCHWIGUES FOR USING CHEMICAL PROPERTIES 1O ESTIMATE
PHOTOCHEMICA) RATE CONSTANTS
DUE: 06/20/88 REVISED: 01/01/00 COMPLETED: 04/30/88

# 8048 INTERNAL REPORT (RESEARCH BRIEF) ON EXPCRT SYSTEM TO ESTIMATE REACTIVITY
PARAMETERS FOR ORGANIC POLLUTANT TRANSFORMATION
DUE: 08/31/88  REVISED: 01/01/00 COMPLETED: 04/30/88
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PROJECT DESCRIPTION:

GOAL: Expand data bases tor establishing Property Reactivity Correlations
(PRC) and develop quantitative relationships between micrvobial rate consiants
and molecular descriptions.

RATIONALE: There is a need for developing predictive models for fate and
effects based on SAR/PRC, because vesource limitations precliude laboratory
characterization of all chemicals of interest.

APPROACH: Lab studies with natural water samples will be used as a basis for
assessing formulations for Lhe kinetics of processes describing microbial
transformation of pesticides and other toxic chemicals. Emphasis will be
placed on measurements of blomass associated with transformations. A
homoliogous series of compounds witl be used to examine how systematic changes
in comnound structure influence the microbial rate constants. Product analyses
will be used to verify comnun transformation mechanisms,

{1) Theoretical Analysis of Monod Kinetics. The Monad equation was
integrated to nbtain the theoretical kinetics of cel'l numbder increase and
simultancous cubstrate disappearance during substrate (e.g., xenobiotic) Iimited
cell growth., Computer graphics of the theore! ical kinetics were generated.

At substrate concentrations below the half-maximal constant (Sv << Ks), the

t 1/2 Tor the first-order degradaiion of subsirate is identical to the doubling
ot cell number (G). At So > Ks, G is not identical {o t 1/2. The compuler
graphics show that as the ratio So/Ks decreaszs, G and t 1/2 increase, as
predicled by the Monod equation. In future studies, the measured kiretics of
xenobiotic degradation in river water will be curve-iit to the theorelical Monod
kinetics. If the kinetics of both xenobiotic degradation and cell number
increase are found to fit the Monod equation, then the xenobiotic is converted
into bicchemical cnergy and degradation is likely Lo involve complete oxidation
of the carbon portion to carbon dioxide. Potentially toxic side products are

continued. ..

DATE: 11/18/88 Program Management System PAGF : 61
PMS-062 Ofrice of Research and Davelopment Information Syctome

CLIENT OFFICE: 0TS

FOURTH QUARTER STATUS REPORT ON FY'&8 PROJECT DESCRIPTIONS
OFFICE OF £NVIRONMENTAL PRUCFSSFS AND EFFECTS RESEARCH
ERL ATHNS: JULY - SEPTLMBER 1588

e ok kK K X K R Kk K X R A X K AR N K K X KKK KN R KA KK K Rk ok kK kXK

[%3

PROJECT STATUS AND ACCOMPLISUMINTS T0 DATE:

not likely to avcunulate.

An automated spectrophotometric assay was adapled to measuve the kinetics
of cell number increase, The exiinciion cuefficient of cells in river water
was 1.1 x 10E-9 Abs/(cells/ml). The spectrophotometric assay provides a
measure of Co, the number of cells ai zero time, by back exirapoiation of the
Linetics. Tihe spectrophotometric assay witl supplement the known asseys for
cell number -- cell plate (CFU) counts and acridine orange staining foilowed by
microscopic counting. In some cases the spectrophotometric assay is easter and
generates more complete kinetic curves.

(2) Analytical Characterizaticn of River Water. Standerd tests arve being
implemented to characterize river water each time a sample is taken. To date it
is concluded that one sample of river water has the following properties/compo-
sition: T = 25.8°C; pH 6.9; 0.6 oM unknown buffer, pKa 6.4:; estimated 3.6 mg/L
humic + fulvic acids (based on UV-VIS spectra of river water and commercially
purified humic/fulvic acids); 95% polar compounds (by LC/UV),

(3) Characterization of Cell Strains in River Water. C(elis in river water
are being analyred for cell number, strain identity, and sirain frequency. The
CFU/plate count is dependent on Lhe time of incubation of the plates up to 4
days. This variable was eliminated by counting plates after 6 days. Storage of
river water above 0*C yielded a 4-fold {4°C) to 8-fold (25'C) increase in CFU/m)
after two days afler which cell number was stable for 40 days, whereas storage
at 0°C resulted in a 40-fold loss of cells. Strain varisbility, analyzed by
visval inspecticn of agar plates, appeared constant for river water stored at 25
and O'C for 42 days (> 8 strains), but decreased upon storage at 4°C, Thus,sur-
prisingly, the h2st conditions to maintain viver water al or near ils original
state appears to be 25°C (room temperature)} based on these preliminary findings.

STATUS AND SCHEDULE CF DELIVERABLES:

# 7916 . Report: Curreni use of structure activity relationships for predicting
biotransformation of chemicals
DUE: 08/21/88 REVISED: 08/31/89 COMPLETED: 01/01/00



DATE: 11718/

28 Program Managenkent Syslem PAGE : 67
Fiis-062 of

ftice of Research and Development Information Systems
CLIENT OFFICE: AA OPTS

FOURTH QUARTER STATUS REPGRT ON FY'88 PROJECT DESCRIPTIONS
GFFTCE OF ENVIKONMENTAL PROCESSES AND EFFECTS RESEARCH
ERL ATHNS: JULY . SEPTEMBER 1583
FoE ow ok ow ok ok ok kK R R R K R KM A AR KA K R AR W KKK K K Kk K K K R Kk K %

CODE  TITLE

BSA: L3104 TOXI(S
TSSUE: 1 ECOLOGY: ECTOXICITY AND RISK ASSLSSIMINT
A {t): 26 DEVELOP PETHODOLOGIES +UR ECULOGICAL RTSK ASSESSMENT

PPA (S}: 26 15K ASSESSMINT DEV.
RC: K ERL ATHNS
PROJECT: 13  Predictive Technigues for Ecological Risk
PROJ OFFICER: Ray R. Lassiter PHONE : F1S-250-3208

WX KR A K K RN R KK R KK K KKK K N R R kK P xR kK KW L ek ow ok W W

PLANNED START: 10/01/84 PLANNED END: 09/30/90
*

X A KK K Kk K KA N K KX KR KR K AR K KRR A KN TR xR A KK R KKK KK R

PROJECT DESCRIPTION:

GUAL: Develop modeling approaches for assessment of risk from toxic chemicals
in natural systems.

RATIONALE: Assessing risk from toxic chemicals involves assessments of
concentration distributions in the environment and of expected effacts.
APPROACH: Exposure analysis models will Le used Lo provide expected aquatic
environmental concentration distributions. To develop the capability tc
analyze for expected effects, it will be necessary, first, to delermine what
effects are of concern (population, community, ecosystem), and the appropriate
aquatic systems to use to study those effocts, then to develop the appropriate
models to represent effects at those levels. Models for effects are adapted
from existing models or developed on basic principles, as required. Finally,
exposure analysis models are linked in a computer implementation wilh efvects
models via a user-friendly .inierface to provide the working risk snaiysis
modeling system.

PROJECT STATUS AND ACCOMPL ISHMENIS T0O DATE:

Studies ¢n the uptake of neutral, hydrophobic xenobiotics and ¢ the
relationship «f the process to uptake of uxygen are progressing in sn EPA coop-
eral ive agreement with Montana State University (MSU) and the Univer: ity of
British Columbia (MBC). After completing.preliminary exposure studies of
1,1, 2-trichloroethane (TCE) in the respirometer at UBC, tissue sampies were
taken to MSU far analysis. Analyses of TCE proved difficult, costly, and
imprecise, and studies were halted in favur of conducting exposures using =
higher log P chemical. 1,2,4,5-tetrachlornbenzene (TCB).

Preliminary studies indicate few problems with the TCB analyses, hut the TCB
dissipates in the resnirometer (half-life of about 1 hr). Different swimuing
speeds werc uzcd for vainbow tirout (RBT) cxposed Lo TCB, and oxygen uiilization
was monitored. Individual fish were exposed for 1 to 12 hours and then ssovi-

continued. ..
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PROJECT STATUS AND ACCOMPLISIMINTS TO GATE:

Ticed, dissecled, frozen and taken to MSU for analysis. As experted adipose
tissue had the highest concentration of TCB, and levels increased with Lime.
Concertraticns in other tissues were mere variable and further studies to deter-
mine the three best tissues to monitor are underwry, A review of this work was
presented at a workshep on "Food Chain Modeling and Experimental Verification”
at ERL-Athens in Sepiember. More definitive studies on uptake are procecding
and studies in the respirometer on sublcthal etfects as measured by stamina
under a swimming stress will begin next quarter.

The cooperative agreemcnt with The University of Georgia is proceeding on
schedule. Data structures for databases to support aquatic ecosystem models and
AdBASE3 files coritaining FGETS physiological parameters for various fish species
are being evaluated by the CcoRisk group.

Two manuscripts, "Survival of the Fattest: A Theory for Assessing Acute
Effects of Hydvophobic Chemicals on Populations” and “Determination of Effects
of Lipophilic Toxicants on the Dynamics of Daphnia Populations," weve subitted
for publication in Environmental Toxicology and Chemistry, Development of the
physiologically structured population model for fish, which is analtogous to ‘the
Daphnia model described in the aforcment ioned manuscripls, conl inued,

A qualitative sensitivity amalysis of the TOX effccts mode) was conducted
this quarter. Although we have previously hypothesized that much of the dif-
ference in species susceptibilities cou'td be evplained Yargely by spectes-to-
species varfations in lipid contoent, results of these analyses sugyest that
differences in @ill morphomeiry also mey be the basis for as much if not more of
species-to-cpecies variation in acute toxicity tests. Developwent of a user
friendly PC interface fov TUX was started. This interftace will be completed
early next quarter.

To help facilitaie user input to TOX, FGETS, and other EcoRisk models, &
units conversion program for the PC hat been developed. The interactive version
of this program i5 now complete. Nexi yuarier, a driver program that will allow
ils use with specific models will be developed,

In an articie in preparation, experimental abservations on the bioconcen-
tration of two chlorobenzenes in three lant species arc compared to model
simulations that predict chemical exchenge based on fugacity gradients, plant
morphology, and plant proximate composition. Tartitioring experiments using
three different extracts of Hydrilla verticillata were conducted ailso to deter-
mine the magnitude of chemical partiticning into nonlipid, structural plant
parts. ’

OPP has requested assistance in generation of apprepriate databases for

continued. ..
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PROJECT STATYUS AND ACCOMPLISHMENTS TO DATE:

evaiuation of pesticide impacis in small watersheds. A proposed physieal
contiguration was sutmitted for evaluatien. Also requesicd was a setl of szwall
medifications to EXAMS to automate some of the more mechamical estimation pro-
cedures for dealing with missing data. A modest modernization program, designed
to incorporate recent advances in microbial and chemical kinetics will be
undertaken early in October Lo keep EXAMS at the state-of-the-art for continued
use by OPIS programs. Activitie: under thic project also include coniinued
oversight of the biota database, and continued study of the potential role of
Geugraphic Information System technology for furtherance of OPTS regulatory
program needs.

STATUS AND SCHEDULE OF DELIVERABLES:

# 7510 POPULATION MODEL AND SOFTWARE INCORPORATING LETHAL AND NOWLETHAL EFFECTS
ON FEEDING BEHAVIOR FOR CHEMICALS THAT ACT BY REVERSIBLE MODES OF ACTICN
DUE: 08/31/88  REVISED: 08/21/90 COMPLETED: 01/01/00

# 7512 DOCUMENTATION REPORT ON SPECIFICATIONS FOR INPUT PARAMETERS AMD COMPUTER
CODE FOR AQUATIC ECOSYSTEM MODELS
DUC: 08/31/88 REVISED: 08/31/90 COMPLETED: 01/01/00

# 7513 COMPUTER CODE FOR FIRST OPERATIONAL VERSION OF AN ECOLOGICAL EFFECTS MODEL
FOR AQUATIC ECOSYSTEMS
DUE: 08/31/90  REVISED: 08/31/92 COMPLETED: 01/01/00

# 7514 REPORT ON STATISTICAL ANALYSIS OF TESTS OF ECOSYSTEM MODEL
DUE: €8/31/21 RIVISED: 08/31793 COMPLETED: 0i/01/00
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S3ESSHENT
OGICAL RISK ASSESSMENT
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PROJECT: 28 Risk Assessment Mathcdologies for Toxic Subsiances
PROJ OFFICER: Robert B. Ambrose PHONE: FTS-250-3160
T R NN B T B BE NN SRR O N N N AR L A L B B A N S A
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PROJECT DESCRIPTION:

GOAL: Develop computerized risk as<essment system that helps OPTS analysts
conduct various tiers cof risk asscessments efficiently, including methods for
quaniifying uncertainily in risk analyses, and procedures for optimal use of
laboratory data, field studies, and modeling technigues.

RATIONALE: Risk assessment requires a wide variety of data and analysis
Lechniques to implement the multi-tiered approaches used by OPTS. Efficient
software can help OPTS analysts bring tcgether appropriate data and analysis
techniques in an appropriate structure for each specific risk assessment.
Present exposure and effects models rarely give the estimates of uncertainty
that are required to reduce total uncertainly whiie minimizing implementation
cost,

APPROACH: Extsting software will be reviewed including GEMS, ANNIE, and the
ITASA-IRIMS system. Relational data bases witl be assembled and prototype risk
assessmert modeling systems will be develeped incerporating all submodels,
datzbascs and uncertainty analysis technigues. Frotocols witl be evatuated by
Taboratory and tield studies to ophrimize risk assessment procadures.

PROJECT STATUS AND ACCOMPLTSHMENTS 10 DATE:

The PC-GEMS documentation has been transmitted to 0TS as an internal
report.

work on the prototype decision support system this quarter has cooncentrated
on integrating “ASP/FGETS, SARAH, and PRZM into the system. Tne WASP:HGETS
module will inciude three loading scenarios (pulse load, urifcrm leoad, time-
variable load). Chemical selection will bo from the EXAMS chem dat file.
River-reach seicction will be from several rivers; fish species selection is
from the FGETS Aata base,

The principal investigator will obtain the new PRZM ccde {subset of RUSTIC)

cont inued. . .



og}s:'lxzxe/ee Prograin Managemunt Sysiem PAGE - 66 DATL: 11/18/88 Program Manayenent System PAGE - 67
Firis-062 Gffice of Research and Davelopment Information Systems PMS-062 Uttice of Research and NDevelopment Information Systems
CLIENT OFFICE: 0TS CLIENT OFFICE: 0TS
FOURTH QUARTER STATUS REPORT GN FY'88 PRUJECT DESCRIPTIONS FOURTH QUARTER STATUS REPORT ON FY'88 PROJECT DESCRIPTIONS
OFFICE OF ENVIRONMENTAL PROCESSES AND EFFECTS RESFARCH OFFICE OF ENVIRUNMENTAL PROUESSES AND EFFECTS RESEARCH

ERL A
I R R

S JULY - STPTEMBER 1588 ERL ATHNS: JULy

A A A Kk R N KA R X AKX AN K MK K KK KK KA KR

SEPTEMBER 1968

*F ok m A XX K KX K K KRN A A K KKK AR K KK KKK KKK KA KK K KKK

' CODE  TITLE
PROJECT STATUS AND ACCOMPLISHMINTS 16 DATL:

BSA: Lio4 TOXICS
SUPPORT
sign a hew yraphics inlerface compatipie with the 6KS graphics standard TECHNICAL EVALUATION AND ASSESSMENT
n SUN and DEC VAX/GPYX work statijons.

=
o a

TECHNICAL EVALUATION

STATUS AND SCHEDULE OF DEL{VERABLES:

: ERL ATHNS
___________________________________ PROJECT: 31 Technical Evaluation and Assistance
. FROJ OFFICER: Lee Mulkey PHONE: FTS-?50-21F0
# 7919 USHES MANUAL FOR SARAH 2 xR OK MK KRR KKK KKK AR KR KK RN R T RN R XK KR T kXK R kA K
Duc. ©5/31/88  REVISED: 01703700 COMPLETED: 05/31/88 PLANNED START: 10/01/79 PLANNED END: 12/31/9%9
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PROJECT DESCRIPTION:

GOAL: Provide technical assistance to 0TS and other program offices on cimplex
problems relating to environmental exposures, system effecks, hazards/risks,
and benefit-risk assessmepts for toxic chemicals rvegulation and control.
RATIONALE: OTS and other offices (e.g., OW, OPP, OSW and OPPE, Regionms)
engaged in toxic chemical regulations and assessments require technical
assistance Trom ORD. this project will maintain the required inhouse and
extramural expertise,

APPRGACH: Athens ERL staft will organize and participate in appropriate
consuitations, worksheps, reviews,K special projects, ctc., in support of 0TS
and other Agency activities, including the review of TSCA documents, position
papers, strategies, etc., as expertise and rescurces permit, Access 1o “on
demand" exhouse expertice and assistance for 075, Regions, States and other
velated office activilies will also be provided via maintenance of appropriate
contracts and Yiaison with CERI and otheor Agency supporl groups. Suppurt,
concultation, and aszsistance to "inlegraled toxics® projects wiitl also be
provided under this project.

PROJECT STATUS AWD ACCOMPLISHMENTS TO DATE:

The Alaska Department of knvironmental Conservation was provided with
guidance 2 rrecautionary practices for the application of peslicides--veipar
and garlon--slong raiiroads.

Mr. Janathon Nodmon, Economic Aunalysis Staff, Office of Soltid Waste,
requasted an amalysis of exposure te wood preserving chemicals in streams necar
Tumber treatment facilities. Two "iypical” sites were chosen--one in Georgia
and vne in wWzshington. We ubtained oracipitation, soil, and streamflow data for
these twe <ites. Chemical partitioniny data for pentachlorophenol and creosote
{bernzo{a; pyrcne used as survogate) were estimated. Several simulations of
runoTf and erosion were performed, Runoff and erosion loads were imported into

continued. .,
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PROJECT STATUS AND ACCOMPLISHMINTS TG DATE:

a computer spreadsheel and maiched with daity USES stream flow data to nroduce
daily disselved and partimilate stream concentrations. Avcrages and cumulaiive
distribution Yunctions wire produced and piotted. Dissoived concentrations were
passed Lo FGETS io predict bioaccumulation in trout.

Dr. Steve McCutcheon pariicipated in a workshop on “Development of Leach
Tests for Lontaminate Drodge Material,” June 22-24, 1223, at the invitation of
the U, S. Army Corps of Engincers.

Mr. Carl Rushchyer, State of California, vequested information about
avsenic/boron/molybdenum wasteload allocation in alkaline lake-point and non-
point sources. We recommended WASP and MINTEQ. He will review manuals and see
whether MINTEQ handles avsenic in an alkaline environment and whether boron and
molybdenum are in the data base for MINTEQ. Additional assistance will be pro-
vided if data indicate that hydrodynamics nead to be known ov if help is needed
with MINTEQ.

At the request of Mr. Peter W. Schaul, Assisiant Chief, Hazardous Waste
Enforcement Branch, Reqion 111, a draft remedial investigation report on Autex
Fibers Superfund site in Frent Royal, VA, was veviewed. Ur. Jackson E11ington
and Dr. James Martin attended a meeting with responsible parties in Region 111,
Expert opinion on investigations, degradation precesses, and needed work was
provided via teleconferance and written report.

Mr_ Ron Landry, Regien IV, requested technical information on runoff of
melals. The screeniny manual was shown to him; PRZM, MINTEQ, other models, and
CEAM briefing material were discussed and provided to him. le plans to visit
asvery Friday to learn exposuve assessment techniques from us.

Ms. Jackie Burton, Argerne ilaticnal Laboratory, visited on Sepiember & to
discuss possible appliicalions of MINTEQAZ as a replacement for the EQ3/£Q6
approach they have heen using,

Assisted Mr. Jerome L. Pitt, Water Management Division, Region V11, 4n
formutating a MINTEQA2 modeling scenario for estimating dissolved Tead in drink-

i+g water origineting from soider joints. We performed a sample run to get him
started.

WO REFERENCES IN DELIVERABLES FILE FOR THIS PRCJECT
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BSA: K551 SUPPOR1 SERVICES-RED
ISSHE; & SUPPORT SERVICES, ORD

PPA (L): O1  PROGRAM SUPPURT

PPA (S}: 21 PROGRAM
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PROJECT: 32  Suppert Services
PROJ OFFICER: PHONE: FTS5-250-3127
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GOAL: Provide the non-personnel support <ervices needed to opsrate CEPER/ORD's
Athens Environmenta) Research Laboratory. The services include, bul are not
limited to, utililies, janitorial, guard services, facilities operation, and
maintenance contracts,

RATICMALE: The servicss are required to keep Athens invironmental Research
Laboratory operating.

PROJECT STATUS AND ACCOMPLISHMENTS TO DATE:

NO PROJECT STATUS TEXT AVAILABLE
STATUS AND SCHEDULE OF DELIVERABLES:

NO REFERENCES IN DELTVERABLES FILE FQR THIS PROJLCY
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PROJECT DESCRIPTION:

GUAL: To provide Reg. technical support, expert advice, & new methods to
conduct exposure/risk assessments for CERCLA sites., Emphasis is un Lhe hazard
ranking process & subsequeni RIFS analysis, particulariy ecological visk.
RATIONALE: Exposure assessment and fate/iransport models, automated databases
for soil, chemical, biclogical & meteoroivgical properties, & process
transformation descriptions are under development or completed, .Application &
transfer of such technology to CERCLA ranking/assessment procedures/protocois
have been Jimited. Working with Reg. 4/ATSOR will permit inmediate application
of improved methods, identify knowledge geps, allow a focused study of
exposure, health & envtl, assessments,

APPROACH: AERL, the Regs. via Reg. 4, % ATSOR will identify, develop, and
demonstrate improved expcosure & risk assessments. An ecological ranking system
{ERS} will be develuped. Case studies will be conducted including appliration
of existing vank methods (HRS), mathematica) mecdels (multimedia analyses), &
ccological risk procaduces. Reasulls will be compaved 7o existing CERCLA
protoculs, used for technology transfer, & to provide 3 bacis “or zdditicnal
research in fate/traznsport & exposure/risk assessment.

PROJECT STAIUS AND ACCOMPLISHMENTS TO DATE:

The extramural project with PEI and ICF to convene a workshop of scientists to
make rvecomiendations fur improving the ecslogical) tactors of the hazard ranking
system (HRS) has becn completed. A pre-workshep ¢iscussion paper with supporvi-
ing documentation was produced Ly tie coniractors. They also tabulated the
recommendat ions of the scientists at the workshop and combined them with infor-
mation from their own previous work and wark on this project to produce a 1ist
of recommendations for use by the Office of Emergency and Remedial Response

for revising the HRS. 2y incorporating 2: many of the rccommendations as
practical, the HRS should b2 able to beiier disuriminate beiween sites ana also
be on a firmer scientific and ecological basts. A summary project report is ir

continued. ..
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PROJECT STATUS AND ACCOMPLISHMENTS TO DATE:

preparation.

A gocd preliminary selection of iape>, sampie extracts, and report packages
was made and has been received from the Superfund Sample Management Cenltoyr and
various contract laboratories for the pilot study of Tentatively Identified
Compounds (TICs). Tiwre were two anticipated problems regarding our ability
to examine the tapes: the first, which was tonsidered tc be more seérious, was
that the tapes made on HP GC/MS systems mighi net be readable by either the
VAX or our Superlncos; the second, considered less serious, was whether we might
have trouble reading data from the wmost recent Incos system, which is now in
use in many contractor laboratories. It now appears that those Taboratories
having HP systems are willing to prepare the tapes for us in a format that
can be rcad by both the VAX and our laboralory coemputer; this avoids the first
probiem. The second problem is both surprising and sericus. WYe are unable to
read the Inces 5100 data tapes on our older system. Mr. Myron Stephenson of
Region IV also has found that his newest Finnigen GC/MS is unable to read files
from the older SuperIncos systems. He has just veceived a 9-track magnelic tape
unit and is abcout to evaluate whether he can use this as a means of transferring
files. If he is able to do so, he will attempt to translate some ef our
contractor laboratory tapes for us. The Superfund tapes that can be read have
been given a preliminary screening on the VAX. The HIT and reference databases
are being modified to reflect the new internal standards, columns, and
conditions.

STATUS AND SCHEDULE OF DELIVERABLES:

# 7965 Report on recommendations (or iwmproving the ccological factors ot the hazard

ranking system
DUE: 02/23/82  REVISED: 01/01/00  COMPLLTED: 0i/01/00
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PROJECT DESCRIFTION:

GOAL: Characterize and identify basic biological processes that lead to the
aq:erohic degradation or detoxificction of hazardous wastes in contaminated
sites.

RATIONALE: This research is required to produce a reliable approach to the
selection and use of biotreatment processes in ihe remediation of contaminated
hazardous waste sites.

APPROACH: Pathways and mechanisms for the anaevobic degradation of hazardous
organic chemicals will be characterized and identified in environmental
samples. Anaerobic consortta capable of growth on thesc compounds will be
enriched from the environment. The key microorganisms in the consortia will be
isotaled and identified. Key organisms will be added back to the envirenemntal
s:mp;es‘to determine whether they enhance degradation of hazardous organic
chemicals.

PROJECT STATUS AND ACCOMPLISHMINTS 70 DATE:

Under a cooperalive agreement with Dr. L1ly Young at New York Medical
Center, we have determined the stoichiometry of the degradaticn of p-cres:i
under denitrifying, sulfate reducing, acetogenic and methanogenic conditinns.
Using specific metaboiic inhibitors, we have been investigating the relative
importance of different microbial componenis of the individual enrichment cul-
wsres. Resulls from these studies will be impertant in determining which
organisms are key to the anserobic bioremediation cf hazardous waste site:,

uUnder the new program "Development of anaerobic biocystems for the treat-
ment of hazardous organic chemicals: degradatica of hazardous oryanic chemicais®”
wa have initiated studies Lo investigaie the degracation of pentachlorsphenol
(#LP) in anaerobic sediments. Under metharogeric conditions, PCP was degraded
within 7 days in scdiment adapted to the degradalion of 2,4- and 3,4-dichtoro-
pienol. Unacclimated sediments were less active but did completely degracde

continued. ..
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PROJECT STATUS AND ACCOMPLISHMERTS T0 DATE:

PCP. Degradation wes observed with sediments trom the Athens avea, the East
River in New York City, and in two sediments from the Scviet Unjon (near Moscow
and near the Black Seaj.

Initial work has begun on the program "Effect of sorption on the bioiogical
remediat ion of hazardous organic chemicals in soi!s, sediments, and subhsurfsze
materials; enhanced remeciation through the use of surfactants and solubilizing
agents."” The work will cescribe the influences various surfactants have on the
extent to which (toxic) organic chemicals partition between solid phases (e.g.,
soils, sediments, and agquifer material) and water. Whereas a considerable
amount of informatien is available on sotubilization of hydrophobic compounds by
micettes, an initial Viterature search uncovered little on the intevactions of
surfactants and toxic chemicals in the groundwater envirorment. The literature,
however, does reveal factors of specific surfactants, as well as classcs of
surfactants (anions, cationic, ampholytic, etc.), that will be important in
choos ing surfactants for experiments. Initial studies will focus on a dichloro-
benzene isomer and on 4,6-dichlorophenol, using sodium dedecyl sulfate in well
characterized media.

STATUS AND SCHMEDULE OF DELIVERABLES:

N0 REFERCNCES IN GELIVERABLES FILE FOR THIS PROJECT
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PROJECT DESCRIPTION:

GOAL: To provide regional technical support, expert advice, specialized
training, and new methods to conduct oxposure assessment modeling for CERCLA
sites. For ecological impacl need, risk assessment assistance will be
provided. Emphasis is on site-specific modeling support and review.

RATIONALE: Exposure assessment modeling technology for human and ecological
risk is under development or completed. Application and transfer of such
technotogy has been limited because the requisite highly specialized expertise
has not been available or accessible to the Regions and their consultants.
Providing a dedicated, operational center for modeling technology will leverage
existing programs and provide feedback to ongoing research programs.

APPROACH: The Agency's Center for Exposure Assessment Medeling (CEAM) will work
with the regions and ATSDR te identify support needs, conduct site-specific
assessments, and provide conlinued tecinical support. Modeling softwire, users
manuals, data bases, and procedural handbecks will be developed, disti ibuled,
maintained and supported. Case studies wiil be conducted with emphasys on
multi-media assessments and associated uncertainties. Results will be used for
technology transfer and as a basis for additional vesearch.

PROGECT STAYUS AND ACCOMPLISHMENTS 1O DATE:

NQ PROJECT STATUS TEXT AVAILABLL
STATUS AND SCHEDULE OF NELIVERABLES:

NO REFERENCES IN DELIVERABLES FILE FOR THIS PROJECT

*x#x END OF REPORT s



