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* FOREWORD

This is the second issuance of the ORD Abstract Bulletin
covering Abstracts received by the Headquarters Publications Staff
since November, 1973. The contents of this bulletin is arranged by
Program Element within Program Areas.

Items are reported on as received by copy of the Abstract form
located within the reports except as noted below. This form may be
EPA Form 2220, Technical Report Data Page, or either of the superceded
extra-agency forms: WRSIC-102, Input Transaction Form or NTIS-35,
Bibliographic Data Sheet. Additional data that was submitted on
title pages has been incorporated on abstract forms so that all
information for a particular report is usually contained on a single
sheet.

Any questions or comments should be directed to the Publications
Staff, phone 202/426-2175.
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. Abstacts 0f chronic exposure to low concenirations of fiflo on immunological response, turther
studies were conducted in mice vaccinated with a highly purified influenza virus. Paramefors
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studied were hemagglutination-inhibition. (HI) and serum neutralization (SN) antibody for
tion, serum 1mmunoglobulin levels, lung histopathology, and mortality rates, Tung lesion
scores, and extent of lung edema in mice challenged with live infectious influenza. The
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0.5 ppm with daily 2 ppm 1-hr pulses, or to 2 ppm NO, for 5 days per week, or to filterel a»

mice were challenged with influenza vaccine. Mo significant difference was observed in H
SN antibody titers between the control and experimental groups. Igh levels elevated, and
IgGy and IgGp were intially depressed. Mo Statistical differences vere noted between con
and experimental groups in mortalily rates and lung lesion scores. HI antibody titers 1
surviving mice indicated that N0, exposure had no effect on the anamnestic response of
vaccinated mice. )
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The metabolic fate of aldicarb, carbaryl, and carbofuran was investigated 1n a variety
of biological systems. In addition, the effects of other insectiicdes and certain
monoamine oxidase inhibitors on carbaryl metabolism in rats was studied. The fate of
3-hydroxy carbofuran, its glucoside and glucuronide, and naphthyl glucoside in rets
was determined. Using l-naphthol as a model compound, in vitro methods were developed)
to study mechanisms of glycosylation in insects and mammals. The glucosides of 4- and
5-hydroxy carbaryl were prepared chemically and their acute tovicity to mice compared
to the aglycones. Results of these studies showed that carbamate 1nsecticides are
metabolized 1nitially by hydrolytic- and oxidative-type reactions and the resulting
products are then almost totally conjugated. These conjugated products constitute the
majority of the terminal residues of carbamates in both animals and plants.
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OV S Program Officer: Dr. William Garner
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ROAP 21-ASD 816-374-5736

Odors emitted during thickening of raw and secondary sludge have been responsible for
adverse criticism at many sewage treatment plants . This study was undertaken to
identify typical odor causing substances and evaluate selected conventional methods for
controlling or eliminating these substances. A styrofoam dome covering a sludge
thickener was utilized to control atmospheric conditions and concentrate odors.

Field collected vapor samples were analyzed using gas chromatography techniques,
Analyses using both polar and nonpolar column material indicated that the major odor
causing ccmpounds were mercaptans amd amnes. Other compounds which were minor contri-
butors to odor were aldehydes, alcohols, and organic acids,

Odor control methods selected for study included air dilution, activated carbon
adsorption, and chlorine oxidation. Air dilution using cyclic operation of an exhesust
fan was found to be an effective means of odor control when outside atmospheric condi-
tions were conducive to odor dissipation., Passing vapors through activated carbon
filters was not completely effective in odor control since a detectible residual odor
rcemained, A 1.5 mg/l solution of chlorine was effective in removing all odors from
vapor samples bubbled through the solution.

172 Descuprers
odor sewage
odor abatement sludge

sludge treatment
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odor controi

malodors
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U.S. Environmental Protection Agency Report No. EPA 670/2-73-077

Project Officer: R. Field Program Element 182034
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The U.S. Environmental Protection Agency in conjunction
with the New York State Department of Environmental Conser-
vation conducted three one-day seminars on the problem of wet-
weather flow pollution abatement. Many facets of the problem
were considered including a brief overview of its magnitude
and what the federal government is doing to manage and control
this source of pollution. Various management, control, and
treatment techniques were described and the most up-to-date
information on design and economics was presented. The audi-
ence consisted of consulting and municipal engineers from all
areas of New York State.

This publication is a compilation of the papers presented
at the seminar , November 29, 1972, January 3, 1973, and February

1, 1973.

17a Descriptory

17h Idpntifiers

Combined sewer overflow management and control

Infiltration/Inflow, Regulation, Pressure Sewers, Microstraining,
Filtration, Dissolved Air Flotation, Disinfection, Storm Water
Management Model.
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Final Report
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Program Officer: Dr. Hend Gorchev
EPA - Washington, D.C. 202-755-06k4

15. Supplementary Notes

16. Abstracts

were studied.
component had 10 sequential stages. Each
disks. This unit was used to oxidize the
The effluent from this component was then
illuminated disks with attached algae for

With the RBD system the oxidation of
followed by oxidation of the nitrogenous compounds.

oxXygen,

The design and operating parameters of attached biological growths on
closely spaced rotating disks (RBD) alternately submerged in sewage and air
The 8 gpm pilot plant consisted of two components.

The first

stage consisted of 48 3-ft diameter
carbonaceous matter and the amnonia.
treated by a series of rotating
the purpose of nutrient removal.

carbonaceous material occurred first
The author used this fact
to determine the oxidation rate of the carbonaceous matter and also to do
experiments where both carbon and nitrogen oxidation stages were enriched with
The improvements made in the oxidation rates were considerable.
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Secondary Treatment
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PHYSICAL-CHEMICAL TREATMENT OF RAW MUNICIPAL WASTEWATER

“ " - Bishop, Dolloff F., 0'Farrell, Thomas P.,

Cassel, Alan F., and Pinto, Adolph P.

s Ureant at or ]]0]0 FYM
EPA-DC Pilot Plant o
5000 Overlook Avenue S.W. 14-12-818
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w & s Doper won ENVIRONMENTAL PROTECTION AGENCY

ST,

. Environmental Protection Agency Report Number EPA-670/2-73-070
ROAP 21ASU; Program Element 1BB043; Project Officer: D.F. Bish

I -t Physical-chemical treatment of raw wastewater consisted of two-stage 1ime
clarification with intermediate recarbonation, filtration, pH control, ijon exchange
or breakpoint chlorination, and carbon adsorption. Lime treatment with approximately
300 mg/1 of Ca0 increased the wastewater pH to 11.5 and removed 96% of the phosphorus
and 80% of the organics. In the second stage, recarbonation with 120 mg/1 of C0, and
mineral addition of 5 mg/1 of Fe™* reduced the pH to 10.0 and precipitated excess Cat*
as CaC03. Dual media filtration decreased effluent suspended solids and total phosphorus
to less than 5 mg/1 and 0.15 mg/1 as P, respectively. Addition of 10 mg/1 chlorine to
the filter influent controlled biological growth within the filter and produced filter
runs of greater than 50 hours. With extensive operator surveillance, the clinoptilolite
exchange media reduced the NH, to less than 1 mg/1 as NHE-N. Breakpoint chlorination
oxidized the NH3 to Nz, leaving a residual NH3-N concentration of less than 0.4 mg/1.
The 20 mg/| of soluble BOD entering the granu?ar carbon columns produced anaerobic
biological growth on the carbon, which contributed to heavy HpS produciion and high
carbon losses during backwash. Breakpoint chlorination ahead of carbon adsorption
minimized biological activity.

The complete physical-chemical system, with ion exchange, removed 98% of
the phosphorus, 95% of the organics (COD) and 78% of the total nitrogen. With

breakpoint chlorination, the complete system removed 98% of the phosphorus, 94% of the
rganics (COD) and 86% of the total nitrogen.

17a Descriptors

Wastewater Treatment Biochemical Oxygen Demand *Flocculation
Anaerobic Conditions Calcium Carbonate Phosphorus
*Filtration Chemical Oxygen Demand Nitrogen
*Adsorption Colloids Lime

1oy S¥on Exchange Ammonia Sedimentation
*Physical-Chemical Treatment Organic Loading

Lime Clarification
Carbon Adsorption
Breakpoint Chlorination
Recarbonation
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16 Abstracts

tion process are presented.
the accumulation of data from a2

The results of a field demonstration project to investigate the removal of BOD,
suspended solids ond nutrients from a secondary effluenl flowsircam by the foum flota-
Two major tashs were accomplished: (1) operalion of and

0-10 gpm foum flotution pilot plant using secondary

effluent from the San Jose-Santa Clara Water Pollution Control Plant, and (2) cconomic
evaluation of the foam flotation process.

Tt was found that efficient phosphorus and suspended solids removals and an inproved
ef1iueny suturabed wivi oxygen couid ve ¢ffveled Ly tin foam ©ivtabion ps oes

.
Vi,

Based on a 10 MGD plant, the projected cosls for the foam flolalion process were
shown to be 5.76¢/1000 gallons for chemicals and power,
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The Pennsylvania State University
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Activated sludge flocs suspended in wet mounts on microscope slides were
observed to sprout, finger-like, bacterial zoogloeae as a consequence of the
outgrowth of bacteria from flocs. The rate of extension of finger-like zoogloeae
was typically 5.1 to 15.0 um per hr and mean cell doubling time was estimated
to be approximately 2 hrs. Photomicrographic and fluorescent antibody studies
revealed that the bacterial zoogloeae consisted of the progeny of specific
zoogloea-forming bacteria. Purified exopolymers of Zoogloea strains and domestic
activated sludge contained two amino sugars, one of which was identified as
glucosamine. Zoogloea exopolymer was not fibrilar or cellulosic and contained
approximately 17 to 19 per cent amino sugar and about one percent hexoses,
uronic acids and ether soluble substances on a dry weight of polymer basis.

Amino sugar production was found to parallel zoogloea formation by Zoogloea
sp. Calcium ion appeared to augment flocculation of bacterial cells capable
of undergoing natural coalescence. Two cell types, described as rough and
smooth colony-forming, were found in some strains of Zoogloea. Rough cells
readily flocculated in agitated cultures whereas smooth cells produced
relatively turbid cultures under similar growth conditions. A predominance
of one of the two types could influence the degree of flocculation by

Zoogloea cultures.

S F TR

*Activated sludge, *Bacteria, *Flocculation, *Microphotography, *Polymers, Scum

] N
I "l

Zoogloea sp., Zoogloea ramigera, Zoogloea, Zooglceal bacteria, Flourescent antibody
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DESIGN CONSTRUCTION AND INITIAL EVALUATION OF THE EL LAGO
AWT FACILITY,

[P I |

Barth, E. F, and Ryan, B. W. b o

Envirvonmental Protection Agency, National Environmental Research
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EPA-670/2-73-082 Program Element 103043; ROAP 21ASO; Task 32
Project Officer: E. F. Barth KERC-Cipcinnats  am  LeogR

. Vicer L
All existing facilities of the El Lago, Texas 1,135 cu m/day plant were utilized jn the
advanced trecatment design. The processes in operation control phosphorus by metallic
salt addition to the primary settler, carbonaceous rcmoval by trickling filters,
nitrification by a second-stage suspended growth reactor, nitrogen removal by attached
growth column denitrification, and tertiary solids removal by granular media filtration
These processes are operated in series. Effluent residuals are as follows:

BODS"*’lo mg/1

COD™ ™ 40 mg/l

SS ~ 5 mg/l

TP ~~ 3 mg/l

TN ~ 2 mg/l

An evaluation program is now in progress to slightly modify operation to produce lower
residuals, and determine process variability.

#Mitrification, ¥Denitrification, #Biological Trealment, ¥lunicipal Wasteuater,
*Phosplhorus, Filtration.

#iAtt~ched Growth, #Chemical Precipitation, Process Design, Process Lflicicency.
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FieIC CHLOKIDE AND ORGANLIC POLYLLLCTROLYTES FOR THE
REZIOVAL O1' IHOSPHORJS
Stacy L. Daniels, —_
Otto Green, Doris VanDam, Bernard LaBeau, Terry L. Campbell
- PE-1BBOL3
Wastewater Trcatment Dlant
City of Grand Rapids
Grand Rapuids, Michigan 49502 11010 ENK
Environucntal Protection Agency Project Officer:
E.F. Barth
Environmental Protection Agency report NERC-Cincinnati, Ohio L8268

number LPA-670/2-73-103 November 1973

The primary objective of this project was to demonstrate the feasibility and

cconomic practicability of chemical vemoval of phosphorus [rom munjcipal wastewater
in the 44 ngd (166,500 m3) activated sludge plant at Grand Rapids, Michigan. The
full-scale system for chemical phoephorus removal was implemented to mect water
quality criteria establiched by the §tate of Michigan. Ferric chlorine and polyme.
flocculant uveie introduced irto the raw waslevater flow by automated systems, During
the persod of best performance when split dosage of chemicals was employed, residual
phocphorus concentrations of less than 1 mg/l could be obtained. Total phosphorus
concentrations in the final effluent were related to final clarifier overflow rates.

The nature of the chemically precipitated sludge evolved by the process vas also
cvaluated relative to further chemical conditioning, vacuum filtration and
incineration, '

o

¥Municipal waslewater, *Phosphorus removal, Biological trcatment, Sludge disposal
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Technical and Economic Evaluation of Cooling System Blowdown >  Qcteber 1973
Control Techniques
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D. B. Bojes, J. E. Levin, D. Baratz PE #B12036
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Project Officer: Guy R. Nelson
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Environmental Protection Agency 503-752-4211 (Comm.) or 503-752-4349 (FTS)

This report presents descriptions of methods which are either currently applied or
commercially available to reduce the pollution impact of blowdown from large
cooling systems (recirculating rates > 500 cfs). Treatment equipment descriptions,
capabilities and compatabilities are discussed. Where appropriate, broad ranges

of both capital costs and operating expenses are provided.

The described methods include (a) the apb]ication and design of closed-cycle cooling
systems, (b) makeup water treatment, (c) recirculating water treatment (d) mechanical
treatment, and (e) blowdown treatment and/or disposal.

Ca lress 1ptor

Cooling systems, Cooling towers¥*, cooljng water, Control systems*, water
treatment*

Automatic control, control, instrumentation, water management, water pollution
‘treatment*
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A Demonstration of Waste Heat Use in Agriculture
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This paper describes the planning, conduction, and results related to a
joint government-industry funded warm water use project near Springfield, Oregon.
The five year project which ended in May 1973, was sponsored by the Eugene, Oregon,
Water and Electric Board with partial support provided by the Environmental

Protection Agency.

Other key participants included seven farmers owning a

total of 170 acres of land comprising the actual study site, Automation Industries
for Project Management, and a Weyerhauser, Inc., Pulp and Paper Mill which
supplied the warm condenser cooling water.

Conclusions of the demonstration project indicate that the greatest
potential benefit of waste heat use for the agricultural applications studied

are in the area of greenhouse soil heating.

waste heat appear achievable through proper management.

Monetary benefits from industrial

lra Jescripoar

*Waste heat, Thermal Pollution, *Pollution Abatement, *Green Houses, *Frost

Protection, Irrigation

*Soi1 temperature, heated water, shelters, heating, *frost prevention, sprinkling,

*temperature control
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16. Abstracts

This report presents the results of a study on the efficacy of a new blanching system,
Individual Quick Blanching (IQB), as applied to vegetables prior to canning. Peas,
corn, lima beans, green beans, potatoes, carrots and beets were adequately blanched by
IQB. Compared to deep bed steam blanching or pipe blanching, IQB generally resulted
in a significant reduction in effluent. Alight drying of the vegetables before IQB
reduced effluent even more; however, product quality was adversely affected in most
cases. It was demonstrated that the IQB process can significantly reduce effluent
volume and BOD generation in the blanching operation while adequately fulfilling the
objectives of blanching. Commercial application of IQB appears economicelly favorable].

This report was submitted in fulfillment of Project Number S-801L8L4, Contract Number
144-D6LO, by Daryl Lund, University of Wisconsin, under the partial sponsorship of the]
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16. Abstracts
made.,
acetate) will yield reusable and salable materials,
using it as wash liquor.

The work reported covers four major sections:
1. Assay of condensate samples from supporting mills,

adsorption, and factional distillation,

A pilot plant study of a process to recover the volatile constituents of the
condensate derived from the evaporation of a sulfite spent wood pulping liquor has beehn
The data from this one-year evaluation confirm prior work demonstrating that

recovery of sulfur dioxide, furfural, methanol, and acetic acid (in the form of ethyl
and provide either 60 or 90% BOD
reduction on the condensate depending on whether the condensate is contaminated by >

2. Operation and data of a pilot system comprising steam stri

pping, activated carbon
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16. Abstracts (continued)

3. Mass, heat, and BOD_. balances made according to the actual operating condition of
the pilot plant at %he Appleton Division mill of Consolidated Papers, Inc. to
January 1973,

L. Low temparature (200°C-390°F) regeneration of carbon.

Assays of the condensate samples indicated a large variation in condensates from
different mills which would necessitate tailoring of the complete process to the
individual mill.

Operation of the pilot system, an extension of work previously done at the Scott Papen
company, has shown that the above-mentioned materials can be recovered as relatively
pure products. Mass and heat balances, recoverable product values, and credits for
BOD5 removal combine to show the process to the individual mill.

Operation of the pilot system, an extension of work oreviouslv done at the Scott
Paper Company, has shown that the above-mentioned materials can be recovered as
relatively pure products. Mass and heat balances, recoverable product values, and
credits for BOD: removal combine to show the process to be a favorable avenue for the
elimination of ghe pollution potential of the sulfite condensate waste.

The low temperature regeneration of carbon was an extension of work previously perforn
at the Institute of Paper Chemistry. This approach continues to be of interest and is
considered to be technically feasible. However, all attempts to use the principles
and equipment for electrical induction heating, as developed at the Lowell Technolo-
gical Institute, failed due to mechanical design problems encountered in the pilot
trials and which could not be developed and corrected within the time and funding

- available for this project.

This report was submitted in fulfillment of Grant Number S-801207 under the partial
sponsorship of the Envirommental Protection Agency, by the Institute of Paper Chemistn
with the Wisconsin Department of Natural Resources and & group of pulp and paper mills
cooperating. Work was completed as of May 1973.
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This report is concerned with modification of the amperometric titration method
for chlorine residuals to cooling tower blowdowns or other water systems with a
high degree of metal ion content along with other dissolved and suspended solids.
The addition of sodium pyrophosphate as a blanket complexing agent appears to
remove successfully the heavy metals interferences contributed by Fe and Cu in
the blowdown matrix.

Procedure recommendations are made to increase the efficiency of both sampling
and the actual titration procedure in order to allow a residual determination in
the minimum amount of time. Equipment recommendations along with a design of a
biamperometric endpoint system which allows greater titration speed along with
portability are described.
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16. Abstraces
Elevated temperature acid cracking combined with pilot activated sludge and lagoon
treatment were utilized to treat effluent wastewater from a woolen processing plant.
Efflueant from woolen "top" (raw wool scouring) making is very high in biochemical
oxygen demand {BOD), chemical oxygen demand (COD), and suspended solids (SS)
(18,990 ppm, 60,600 ppm, and 37,600 ppm, respectively). The chemical/physical
system consisted of a hot acid-cracking process to reduce the grease content in the
influent to the biological system. Average grease reductions were from 13,400
milligrams per liter (mg/L) to 120 mg/L or 99 percent with a BOD reduction of 70
percent and COD reduction of 80 percent. The biclogical system consisted of a pilot
extended aeration activated-sludge unit with clarification and retention in a pilot

facultative lagoon (53 days' retention). Typical BOD and COD reductions in the acti-
vated sludge/clarification unit were 83 percent and 5.4 percent, respectively, and in
lagoon 56 percent and 54 percent, respectively.

This report was submitted in fulfillment of Grant Number 12130HFX by Metcalf and

Eddy, Inc. under the sponsorship of the Water Quality Office, Environmental Protectior
Agency. Work was completed as of October 1973.
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INVESTIGATION OF SURFACE FILMS - CHESAPEAKE BAY

ENTRANCE, 8 Z :forem o Orga- _at an
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- == . Maclntyre, W. G.; Smith, C. L.; Munday, J. C.;
Gibson, V. M.; Lake, J. L.; Windsor, J. G.; Dupuy, J. L; et. al. R
15080 EJO
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Virginia Institute of Marine Science T T
Gloucester Point, Virginia 23062
1: Tsype FfRep. zid
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agl, 57 moriz Qremapigen U.S; Environmental Protection Agency, WQO
B Sur -=memary Notes Project Officer: R.D. Kaiser
U.S. Environmental Protection Agency report Region III-Philadelphia
number EPA 670/2-73-099 PE-1BBOL1

i6  Aoserace

Experimental point source 0il releases have been conducted in the Chesapeake
Bay mouth area. Predictions of 0il1 slick motion were tested, and slicks were sampled
and analyzed to measure their aging rates over periods up to 32 hours. Remote sen-
sing techniques were used to detect and measure the spreading rate of oil. Some
laboratory 0il film aging experiments were done to further document and elucidate
aging processes. Results indicate a reasonable motion prediction, an explanation
of the non-biological initial aging of o0il films, and a fair corroboration of a
theoretical oil spreading model.

Indigenous surface films in the study area were analyzed for 1ipid and chlori-
nated hydrocarbon content. Hydrocarbons were 300-500 microgram per liter and fatty
acids and esters 700-7800 microgram per liter in surface film samples. Chlorinated
hydrocarbons were generally less than 100 parts per trillion in surface films, in
contrast to some earlier high concentrations found in Biscayne Bay. Surface film
analysis limitations imposed by sampling methods are discussed. Plankton in slick,
non-slick, and subsurface water were counted. Populations were higher in surface
than subsurface water, and higher in non-slick than in slicked surface water.

17a Descniptors: *Q§1 Spills, *Estuarine Environment, *Chesapeake Bay, 0i1 Pollution,
Estuaries, Currents, Sampling, Chemical Analysis, Chromatography, Chlorinated
Hydrocarbons, Pesticides, Liquids

7o lizmn:ers *Surface films, *0il1 slicks, Remote sensing, Hydrocarbon analysis,
0oil aging, fatty acids
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efficiency of particulate control devices.

16. Absiracis The report describes a comprehensive particle size measurement program
conducted at a coal-fired electric generating plant early in 1973. It also includes
information obtained from other field tests and laboratory work. The primary part-
icle size range of interest is from 0.2 to 2.0 um diameter, but techniques are also
evaluated for measuring larger particles. Inertial classification is the basic sizing
technique considered. Among the 11 different commercial and modified sizing devices
evaluated are: Andersen Models II, III, and IV; Battelle CIS-6; Brink BMS-11: Mc-
Crone; TAG; and University of Washington Mark IIl. The program is part of a project !
to devise and evaluate various techniques for field measurements of the fractional
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14. Abstraces

regeneration) procedure,

The report discusses fluidized-bed combustion (FBC) as a means of
removing from the gas phase nearly all of the atmospheric pollutants (sulfur and
nitrogen compounds) generated during the combustion of fossil fuels. Particulate
lime solids {additives) are introduced into the fluidized bed and react with the sulfur
compound formed during combustion, It discusses: pollution control by FBC of oil
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thermodynamics of several proposed processes for regenerating additives; and
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17. Key Vords and Document Analysis 170 Descnipors stone utilization. For the TCA . hlﬂestone‘
Air Pollution Test Facilities utilization was 83% with SO2 removal of
Calcium Oxides Prototypes 80-85%. Operability and reliability of the
Limestone scrubbers for these tests were good.
Washing
Sulfur Dioxide
Flue Gases
Spray Tanks
Coal

Boilers
17b. Mdinutiers/Open-Ended Terms

Air Pollution Control Marble-Bed Scrubber
Stationary Sources

Particulates

Venturi/Spray Tower Scrubber

Turbulent Contact Absorber (TCA)

17c. COSATI Field/Group 13B, TA. 14D

10. Avarlability Statement 23 19, Secuniry Class (T, 21 No ot Paes
. R - - Keport) -
Unlimited | NoLasannD 2t
20, Security Class (Ihia 22 e
Page
UNCT ASSLEITD A

POIM NTIS 33 (1ntiLv 3 721 USCUI e OZ 1aere P72



TBILCIOGRAPIIC DATA |V Reyone S 2 3. Recipient's Accession Nn

SHEET 'TPA-650/2-73-017

4. 1 ade and Subuitle 5. Report Dare

August 1973

Atmospheric Emissions from the Petroleum Refining Industry {g.

7. Author{s)} 8. Putforming Organization Repr
L. L. Laster No

9. Performing Orpvnization Name andd Aduicss 10. Project/laskh/¥ark Unit Mo
Control Systems Laboratory 1A2013/ADC
Environmental Protection Agency 21, Contract/Grant No.

National Environmental Research Center

Research Triangle Park, Morth Carolina 27711 In-house report

12. Sponsorsng Urganszatsen Name wnd Address 13. Type of Report & Pericd
Covered
Final
14.
15. Supplemcntary Notes Projec-t Officer: K. Baker

(FTS) 919-549-27k46

16. Abstracts

As petroleum refining has developed in recent years into one of the Teading industiries
of the nation, with a growth rate of 4 to 8 percent annually, air pollution problems
have increased, though the corporations involved have, as a result of research,
produced control methods for some of the pollutants. The principal emissions from
refining operations are sulfur oxides, nitrogen oxides, hydrocarbons, particulates,
carbon monoxide, and odors. The estimated emissions of these pollutants (except for
odor per se) at the 262 refineries operating in the United States in 1969 totaled 7.02
mi1lion tons with substantial control excercised only in the case of hydrocarbons,
particulates, and carbon monoxide. In accordance with guidelines proposed by the 'I. S.
Environrmental Protection Agency for emissions from refinery operations, o1l companies,
working in conjunction with trade orgamizations and equipient manufacturers, have
employed interim controls in many cases and have developed processes and devices for
at least reducing all pollutants from refineries.
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16. Absiacts The report gives results of the development of a technique for size-
seleciive, high-capacity particulate sampling to be used in mcasuring and
characterizing the particles in the wet-scrubbing process for SOx control. It
provides information on both wet-scrubbing system :rocess variables. and the
efficiency of scrubbers to be used at the TVA test station. The sampler, exisiing as
a manually operated bench-scale protoiype, 1s capable not only of fractionating the
particles in the desired range. but also of tolerating the process stream environment.
A preliminary evaluation indicated not only that existing hardware did not meet all
requirements ., but that automatic sampling was more cost effective (despite higher
initial costs) than manual sampling, by at least 16 percent. However, program
economics resulted in the decision to design a manually operated model.
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effective as Na2SO3 solution for NO2 absorption.

16. Abstracts The report summarizes the findings of a laboratory program for developing
aqueous processes for yemoving NOx and SO2 from combustion flue gases, It
discusses analytical techniques and scrubber design, as well as results obtained f
experimentally with a vertical spray tower scrubber: blended flue gases passed up
an unpacked glass column, countercurrent to the absorbing solution which was ;
sprayed down from the top. The experiments showed that: NO2 and SO2 are effect- ?
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16 AbSUCEmhe report provides an estimated inventory of boiler capacity and

related pollutant emissions in the primary aluminum industry. Boiler capacity and
pollut ant emissions dre projected to 1980. The report supplements a separate
systems study of all process-related emissions from the aluminum industry.

Signifi cant findings include: the limited boiler capacity is used for process steam;
and the vast majority of the boilers are natural-gas-fired. The large amount of
electric power used in aluminum processing is supplied from outside sources, rather
than being generated on site, It is concluded that the boiler emissions are

" insignificant, compared to process emissions,
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16. Abstracts

The reportprovides an estimated inventory of: conventional boiler
capacity; and the pollutant emissions attributable to these boilers. Boiler capacity
and emissions are projected to 1980. The report supplements a separate iron and
steel industry process systems study report. Significant findings are that the
boilers are often fired with process waste gases supplementing conventional fuels,
|.and that the boiler pollutant emissions are significant, compared to process em1ssxon~=
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16. Abstracts

The report gives resulls of a study to experimentally evaluate the effcct-
iveness of four additive materials in controlling pollutant emissions from fossil fuel
combustion: Trimex, PACE, KAP, and Glo-Klen, Each was carefully examined in a
hichly instrumented package boiler over the range of typical operating conditions

(¢ g., combustion intensity and residence time) for industrial and utility systems.
Results show that none of the four reduce emissions of SOx, NO, CO, or UHC under
any condition tested. Based on these resulls, the boiler operating problems, and the
possibility that their use might create potentially harmful new emissions, none of the
additives can be recommended as a means of controlling pollutant emissions,
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16. Abstiacts Thig "Data Supplement' volume records individual data points and plots in
greater detail than is practical in the main volume of the report. It 1s intended for
use by researchers who wish to refer to individual data points. Data is included
from the 13 residential units and 6 commercial boilers i1nvestigated in Phase II of the
program under different combustion conditions. This voluine contains the emissions
data, plots of emissions versus CO2, domputed cmission factors, and
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