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MINUTES OF THE AAPSE " .| . - Sy

President Loehr cit = °° “To0 0 . yrder at 8:00
p.m. on Tuesday, May 4, 21 i 1 - Aue| > > >on the campus
of Purdue U “ver vty & =~ L -, F. < .ur. n -~s and guests
registered.

President L .. rev?® 2d :he  ns .. « .. .3 .. UJSE and stressed
its leadershipand ~_. -.: . .dine- o | ' " including its
yearly open meetit.tu, v~ x." 3 I T A ' b, 2nial out-
standing educator awe. © .. o 1.7o1 v [y “MPSE and
Engineering Sc: ice, .nc. :d 4 ; 77 v+ f o - presented
at the Industrial Was 2 "~ .oy vy oo o 0 :ce, .rofessor
of Environmenti ' 30 'g [ o T Sk ‘uxas

Themem s .t 11 0 oo 0 L Wt aee g in 1963,
As of December 1 ., a .3/ of 1. o [ + &’ . late members
representing U r..veil. L3 . 1 . o ‘7 " wiu AAPSE.

The presi. . - 1’ ‘. T v 7 -, Tt Tistribution,
and indicate.' " ta .. . G ' v uea R ts editor,
Ben Dysart. Al uttewt is ~ = o~ v~ oy the News-
letter as a sery e~ " i LT : Lol Kegister ds
being updated - .. .. .. . S v .. 1d t the
meeting. Addi-i~n... ... A 1 P v ol vvitman at the
University «. "'+ o1 0w b 0w oL o T 'ation of Sani-
tary Engineering 't ..o ' | [ R « 177 en Kaufman
is available . | ' T a 0 » .. r~sity of
California in Berkeley, C .7 11"

The . U e U rh oMy » s lescribed
briefly. AR~ _ - ~ oo s Ty o trimittee
and has bc- . ac:. - LoiLocorop oS o U by dnte aational
conference inder ._¢” .. i . oo S 00T ' ce e pres-
ently being soli-i- ' ¢ ' . T "ol 1 from Pete
Krenkel at Va: "o 74" O 0 LT 7 Tt T T v

The 1971 AAPSE 1" k' .. . v . .. —wvmation of Waste
Treatment Plants" "~ <« =~ ‘o Lol oo i1 e {ifornia.

The 1972 Workshop ha: o b Ly 0 0 0 bat i Tikely
to be held in Toron:i, “

Drafts of :he \.. - ot B T 1t out
for review by gonn 0'C , T = 4 ' [ [ :omile _ " and
publication arranr2yv s '2ii_ . . f ¢ T yravion may
be obtained from wm A6 > - oy o~ = 1 .1 s, Urbana,
I11inois.

The AWPSE Semirz= ~+  mnic-==z o7 1oty ™o thr e qn
Environmental ali:- .. o' . o, ~ 7 e it 8:00 a.m.
was attended by thir~ o~ . L o0 @) vie one i "~k Barmnn
from Iowa State Un; N ~¢ € el o P78 b end IT2b Ruhl
from EPA discus " tf¢ .o et 70 1 23" v ¢ (ror 2ntal
quality control witr o ;+ 7 - LTI R R . < 1& 7 programs, graduate

programs, and pr- = 7~ o, it

Information on th+ PA A2 " .« :hwlog .. .:har- £ »Hosium scheduled
for Washington, D.C. v .\r 2 > . ¢  Jic - 1 .

There bei jno ~.. F rudi 3e, o005 . W " intriduced the guest
speaker for the evi- a7 |~ ° 27 ¢, 3+, "n 7 7~ pr of Operations,
EPA, who discussed "Cu i o Y ter Q7 T 1 ina Tt L fter his
provocative talk and a 1i* :1 di: -~ 5~y pi> | . » meeting was adjourned.



Chace e STy oo ..~ . i December, 1970,
five az 12 ool L . oo e o ..al membership,

WASTEWA" -1 iy . o : | SaotheL =Y Y RTS SAY

Eaeoptt o oa o . P . Prowell-

qualifiec - Co v Sy ls, Lonoond . o ooats din
the Unit .- . " - PUATREY B 0. o <. Which they
were ¢ i, ' 0 L v S tar v e T Gives set for

them by ¢ - ... . - L cn T « T a1l AL Okun
of the Ur... + o .. 1 ' T e i of the Senate

Subcomm® t+ Wbt a ' AR ‘0 'y a*~7 tcience
and Tecph 17+ 17+ 2, ool ke e ey 21T ot juate the state

of the : » . vy =« - = . .. 1 mine, along with
other "tecc »n 1 oot LTy s o't ., Lhed from the
imporici~ i . Lot e zor¢ ' to panel chair-
man, Sen. . T i r o

Treat ._... e < ‘. N R ch a size where
they cur af. . ! I KR ¢ . v -d. Quality of
regulate v oo e o d ooy, rost s rovided for
operati  , Tt s o~ v s -z onst.ouction.,

Bl "o o s o osmey T continue to be in
construc :ion » ooy owzotans L.al .o~ 7 ies. Reluctance to in-
vest inadvc. . . 3 - - R B "“:h rce ire phisticated
operating - i.1: .. T 7 nd “ndustries where
even rela. .v". , L. o . . Sy ' add, ately, Okun said.

Once t. o e o e, . 4, then effluent
standards = " o 0 . o1 onoasy; th effluent

(eontt - 2d on next page)



letter.

standards c Y < . O . : "1 be
promulge’..d 7 : . B | ' AR " andent
of the ! .. 17 oo o7 o . s indards
will vary; = =~ °°  * " 7 D it .~ c:termine
violatic .

Ea - . . : - " may be
social.y .¢ = = = 5..° ' ..+ ons that
require grost- - oL S v gulation
requir.ng o v . Car
pollution ..at. . " | | r . needs
for treatmer - - v © ¢ 1 . needed,
because of a . i - T . -ther
community, ~ - Soe ! . federal
support.

Proper1 . oo N % or more
of the p~""at™ oo | s T n
standard for Lo , o |- have
prevent~d o ;".u . T . . i oat
enginee. - to _.. < ) ' : , | : T
Weston, 1... 1" . oo v K ' T i€ they
were held ac e ' i

Exist™ S s i ! . a rirn-key"
basis whi-h 1 >~ S : c Sew... .3ston
said. Turi.- -~ -~ 7 < 1. ! ! i for
industr.:. =~ oz s ; : oo | .
Regulations :' ... '. o ! S con-
tractors, ag. ' Dr, il s i " B- “i Sy t-ms,
Inc.

The 1.~ A 1 i - o
regulators .o ' , N - - Lo
proposed r ° . . . - ¢ a
"real s. A : Al S I B z ' : A
regulal A : T ¢ iy v
agenc’i . r R i I P, y oL T -
fied eng . S RO B L Wi ( . ' oy,

Okun =. -

el . is ~ o R . :
reduct.. . T - e
Institute ; o oeo- ' Lo d
reducing ' f ﬁ Tt I . L K
municipa -~ . . z. o - Coa sing
volumes of v ;. .. .- . I ! ‘ '

-waste cc.v_. 1, ool ' PR :
CHANGES .. ' ... = .7 <@+~ =*

It B R . ' : s a n xd
Pohland at ~ | : o R n , etc.
to be i+ ;7 ) T o o ©» 115 year.
Chanye 5 1 N et ~al: : 1o~ t . AAPSE . 3-
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AAPSE SIXTH ANNUAL WOF >

The American Ascoacia*ion of Prc._3..s ... Sanitetion Engineering
conducts annual workstor.. a< ~— F of its offort .o - .2 all professors
engaged in environmenti i1* orie.” x' ‘acilities. Tt : woolshop is designed

to enhance the teaciing and research capabilities ~  ofessors and to
serve as a means of cor~inication with prac:i:: ners in environmental

engineering. This year's conf:_ 2nce is ent - . _ "Instrumentation and
Automation of Waste i.'eatment Plants" anqg it ;.. be held at the Newporter
Inn or at the University of California, Irvii.. ..om August 16-18, 1971.

The workshop is a ~anged with a series ¢’ ,'esi tations covering the
main points. Important conce| " : are expanded *° igh problem and laboratory

sessions providing the p. ~ticipants with acti' 1 experience in the design
aspects of waste tr :atment plant control sys* 5.

Presentations will be printed prior to “1e s ~sions to form a work-
book syllabus. The following two textbooks will L: used as part of the
instructional material:

1. D. D. Perlmutter, introduction to Chemica. Process Control,
Wiley, 1965.

2. R. H. Babcock, Ir .*-umentation and Control in Water Supply and
Wastewater Disposal, The Reuben H. Donnelley Corp., 1968.

Both the syllabus and - he textboc's are included in the registration
fee. Regist.»t on will [ > " Im, te . to 501 .C s Th's is necessary to
insure ade te t. ' 7 ’ ' " * fur il information
or details, contact Mrs. Edna Nemetz, Env1ronmenta1 & Resources Engineering,
School of Eng1neer1ng, Un1vers1tv of C111f0rn1a, Irvine, California 92664.

Following is a - :tailec ;. .gram - . the workshop.

Sunday - Augu. : 15
7:00 pm  Soc..l Hour

Monday - August .
8:00 am  Registre.: n
8:45 am  Welcome
David J: ikins, . = .F:r
AAPSE rd 2. Di.. .oors

SESSION T - Frederick G. Pr""and, Presiding

9:00 am  Introduction ~ Afutomatic Control
John F. Andrews

9:30 am Basic Control * stem Theory I
Allen Stubberud

10:15 am Crffze

10:30 am  Basic M itrol System Theory II
James Meditch

12:30 pm ' 1ch

(continued on next pagel



SESSION II - Martin P. Wanielista, Presiding
1:30 pm  Automatic Control -
Analog Models
Peter Holzberg and
Donald Darms
2:30 pm  Analog Demonstration of
Stability Concepts
Donald Darms

3:15 pm Coffee
3:30 pm  Problem Session A
4:30 pm  Transfer Function and Their

Determinations

Donald Darms and

Peter Holzberg
5:15 pm  Adjourn

SESSION IIT - Alonzo W. Lawrence, Presiding
Tuesday - August 17
8:30 am State ¢’ tlie Art in Telemetry
John J. Fling
9:15 am Stability of Control Systems
Allen Stubberud
10:00 am Coffee
10:15 am Review of Problem Session A
10:45 am  Digital Modeling of Continuous
Systems
James E. Eastman
12:00 pm '+ %

SESSION IV
Problem and laboratory session demonstrating actual
control systems. Each participant attend one of
the two sessions.
2:00 pm  Session 1 Problems and Laboratory
5:30 pm  Session 2 Problems and Laboratory

SESSION V - Thomas M. Keinath, Presiding
8:30 am Trends Towards Automated Waste
Treatment Plants
Walter Garrison
9:00 am Automatic Control Devices
Russell Babcock
10:00 am Coffee
10:15 am Review of Problem Session
10:30 am  Process Sensor Developments
Thomas J. Kehoe
Robert H. Jones
11:15 am Oxidation Reduction Sensors
Arnold Miller
11:45 am  Computer Control of Combined
Se .er Systems

James Anderson
12:15 pm  Lunch

(continued on next page)



i
[}

SESSION VI - Gey. .. ' W. Heinke, Pre..ling

1:15 pm  Ope ¢, _ = rie ~ith Sensors at
the Hyr i, /real =2nt Plant, Ci:  of
Los An ~ « -

Joe Nagano
1:45 pm  Design ¢ Oper-.ion :. Au ¢~ .rd

Waste Trouti2at Sys.eoms, .1s [ ~.les
Coun.y Sari ition Districts

3:00 pm Coffee

3:15 pm  Workshop S* u =v and DiscL i

4:00 pm Adjor

WATER POLLUTION CONTROL AGREEMENTS REACHED

Agreements have been reached between the Er - . _nenta. Protection Agency
and the cities of Detroit, Cleveland, and Atlant. wl.ich call for the spending
of some $1.2 billion to ct.o - : pollution of La = | *ie and Georgia's
Chattahoochee River, FPA Ac i i.l.ator William . “uckelshaus announced
today. The agreements + *eached after t.e tPA “1irinistrator served the
three cities 180-day no:.ices on December 10, 1970, to halt violations of
Federal-State water qua’it' s*~dirds or face the possibility of court action.

"We hope these settlements will mark a turning point in the efforts to
save Lake Erie and re.°7. the tr »d that has turned the Chattahoochee at
Atlanta into an open . .. ' Ruclalshaus said. D¢ :roit and Cleveland -- Lake
Erie's two la~ t r»™ " —ow, I ¢ 2 in a $1 billion six- ..ar program
to halt the de~ &y ° -~ _» v o ovd 2 77~ D which
spurs the gro. . of a < te in the Take. Rucke.. haus ai'ded that Atlanta, as a
result of raisiny its sewage rates by app' : 'imatelv 50 percent, will shortly
take bids for the f.r 5 of - I je tratmeat faci.it;' plants which will cost
approximately $62 mi*. »n 1a 1oc1l and Foo.al fuads. Tio Z.'A Administrator

called the final ag . <1t 'vikes out witl “he cits ~ Detroit "a far reaching
agreement that will stcn pu?Ti't on from the igges: s nJi:  ste discharger to
Lake Erie.” [Environmenta: .~ =]

SOIL EROSION LARGEST Cu.. .\IBUTOR Tu ..TER POLLUTION

In an effort to ct. + all t'iis, the Ti..erior Department is currently
engaged in a project to demonstra* a ' storm water erosion control methods
during construction. Involv.1 is a 200-acre watershed in a section of the
"new city" of Columbia, :21yiand. Some of the practices planned, which will
hopefully curtail the pollution of the Little Patuxent River, are preparation
of the site in stages to reduce the land area exposed at one time to erosion;
grading of slopes so the water runs off slower and doesn't concentrate in one
deeply gouged streambed; temporary seeding and sodding to hold soil during
construction; and plac’+,; of mu":h on slopes to discourage erosion. Also,
the state will cons. ict a pond to collect the storm water and a new device
called a "tube sett’~- will be given a fullscale test in the pond. Passage
of water through a se.ies of pipes will cause the dirt that the water is
carrying to settle faster. When the wi::r is released from the pond it will
contain Tess sediment, thereby causing less pollution. [Civil Engineering]

Dr. George P. Hi ., ¢.'., Chairman of the Civil Engineering Depart-

ment, University of | *. 1 @, has =~ 'n recently appointed Interim Dean of
the College of Eng” ieering and Ar-iitecture.




PRIORITY REC /ARCH . JBJEC . | .  .R.R.T EIl: T

The Office of '"ater .. =~ ~. 5. . . has .. i viv " 1"cv 7 1ing
major subject areas tor pr.. 't ... % Jhe g o din L free ] * 1973
program. OWRR will cc' 310 v ding subject = '+ ol | i . 1 icTuded
on this pr ity list " 1" . g :hpropes?* , % -~ 1 : | reasons
that the subject area of <. "arch is of high .~ ity, ¢ *..v.... the pur-
view of Title IT of the Water Resources Rese: *ch Ac. f .364, - - _nded.

To allow "u.finient time r.ior * Ju'y ., 1 .2 10~ b, 2074, review,
contract negotiat..., ¢t - m T o1 to a. ¢ iss fora N0 ' Lod
as required by Title TI «7 {i.o.~% formal r . w3t bet T tied to
the Office of Water 7 .~ ™' da AR R [« igible
for fisc> year 1973 f di 3 ulth'ugh o, bimay o1 c*c 0 o OWRR
at a1y time, those 20 2| Sorocmry a9, 2, L. oo o L future
conside ~ . for sudnc

Jetailed ..5tri-.c 5 w2 ms for - "o Lo 0% L0 rosals for
considerat-on for fid, 3 1a' oo nle 11 , v Tt e Re-
sources R .2 arr', ‘¢t mev he "t 5, tiom o T oo T « * 1V ter Re-
sources Fo. ., ch, U. §S. N v af TR, e, 20240,

Becal ~: cr~teit im, oanl . 2ot ot el opm oquire
research i~ ~T - 3a n. > ur t2 v 2 oz, 0 vy arrioal, Tife,
or social scielze~, 17 . . S oadminge soLsvong ¢ 1.0at T oG 2SS
toward their sol1it ¢~ m~ 1o ivo s 2lativily hig “ovei © o0 % For that
reason, Ol ... is p epea <1 . é)p. wria~a. to cecasiu. a Timi »d number of
proposals with corres acire v J1ag levels as det ~md by ¢~ 'd 2search
designand n» "nt ma g = ..

(1) Analysis of Plann® 1, Mancqerial, Fina..ial, Operating ~' i -ula-
tory mo1ivy - T AF o e T '*1‘*-*.-;- (z‘T ta Rez- - "l_ir“‘_
and Politicry 1. 4 ~ i -2 T ot =i tob s, e Mo uid
Metropolitan Water Re;‘ _ces Soooiems, (o) knvire . . . oo id tations in
Water '_scu :es Pla. e b o..agement, (€) Eva’iu:i* 7 _kconc 1iq Import-
ance of Var ous Uses OT Wa.er, Cosf Tlocatios, fc . . mq P "~ [i, and
Repayn.:nt, ., AneTysis and Eva”_ tion of wat 2 _tevash
Specic nphasis 01 “:w "1 "t ond Eva 1.t woom v (8)
Ground Wate 'i,j;"n’ . v e, (9) L_"'"" R At A 0]
of Estuar . 1.7, 0 t) =T woad® L o o, ., V™ - ad Con-
siderations. | '. S. v ", Lo e g
AAPSE AWARDED GRANT °, " :F (. AQUATIC CHEMIST'./ ~ ' _ /°RY .7

AAPSE recently ' - "o . a groac from the off1w of &.F ..., ,. ams,
Environmente . Protectio: 'g~. - “23~ the r..1 TV a1 al ooratory
text on aquatic chemis -y. va p.one . "ot \| 1 h= ~  +, '/ aboratory
and demonstration .. . ....'5 " .#i, . both to " 7 o V- o~itary
engineer .. his pro7.isic .1 ¢ o as well as to be illus ...t)* ~ of funda-
mental . wmical pri :% Tes.

The - ,are . - the . w.ii be a diversified pin.C .inr | effort.
Reques* *~re > out * a num " of teachers in the fic.d .. s 4,0 sted
labora*. -y exp.~iments in aquat.: c...istry. These experiments . 11 be re-
view 1 and . 12 them -~ . -~ies of feasible and compreherisive ~:boratory

sessi~1s wili be deve. ¢ ! by a irking group during the sumr2r of 1271,
This group will test the experiments and compile them so that th:, 1iay be
circulated th . .gh che £ ~. & mchership and other intr st d -“rticipants
for trial 7> a “assm 1 ~,tuati~n during the 1..1-7¢ academ.c » In

(cont wed o1 next page)
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the follo. ..y ~~.m2ra t.: . . ~1 . i SRR I B . » incor-
porating th>c-. ..t ... - A S et :

The 7 .11o.ing ..o ™ o ' E N
should yo no he 'e v ) ! o B " ouhe
letter as tlr~ g’ it . ac ' oo Ty o] TR,
tributions 1) Dr. .

Dear Profe--
Under tra - i - oo oo L .. b .. v nual on
Aquatic Ch.. .itry 5 o, o1, oo 1S i
provide a  2rie. JF © " . 7 v T LTy . o (R A AR B
serve the dual | .'pc. =y L. - St Coa
providing the st~ 7. A iro C T dura
knowledge of ¢cc.. .., '~ =it~ . >0y - owrand
wastewater exa ..a~ti. . S S VI I S S i 575 2 T this
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E.P.A. RESEARCH NEEDS

The following topics were indicated as being EPA's high-priority
research needs by Frank Middleton, Director of Research at EPA's Advanced
Waste Treatment Research Laboratory, at the recent WQO-AAPSE meeting.
They are presented for your information.

A. Research Needs in Moving Bed Filter

1. Operating Experience
a. Costs
b. Size & type of media
c. Method of removing filter face
i. continuous
ii, intermittent
2. Use of Activated Carbon

B. Research Needs in Reverse Osmosis

1. Large Scale Operating Requirements
2. Evaluate and Demonstrate Hollow Fiber Systems on Dirty
Water
3. Solve Fouling Problems
4, Evaluate Non-Cellulose Acetate Membranes
5. Improve Membranes and Hardware
6. Improve Water Recovery
C. Research Needs for Ca.' . Treatmel .

1. Relation of Adsorption to Surface Area, Functional Groups,
and Pore Characteristics.

2. Regeneration in Place

3. Regeneration of Powdered Carbon

4, Predictive Techniques for Carbon Contact Design

D. Research Needs For Disinfection

Seek Additional Indicator Organisms

Determine Potential Toxicity of Chloro-Organics

Improve Recovery and Denitrification Techniques

Determine Role of Viruses

Find Di 1.fection Methods for Low Temperature Areas
Determine Disinfection Properties of Iodine, Bromine Ozone,
and Ultraviolet Light

Do W~

E. Research Needs for Ion Exchange

Proper Flow Regimes

Choice of Resins

Effects of Variable Feeds and Dissolved Solids
Disposal or Recovery of Regenerating Chemicals

HWwhN —

(continued on next page)



F. Chemical Treatment Research Needs

1. System for Monitoring Dosage Needs
2. More Effective Coagulants
3. New Contacting Techniques

G. Microscreening Research Needs

1. Solutions to Clogging
a. Grease and slime
b. Slugs of biological floc
2. More Operating Data
a. Establish use Tlocations
b. Types of solids removable

H. Filtration Research Needs

1. Design Criteria for Wastewater
2. Effect of Slime Growths
a. Denitrification potential
3. Mathematical Relationships to Predict
a. Filter
b. Pretreatment
4, Backwash Design Criteria
a. Surfacew |
b, .~
5. Pressure Fiiters

I. Research Needs for Chemical Oxidation

—

. . Determine Applicat? u of Ozone -
2. Determine Waste Treatment Potential of Halogens,

Ferrates, and Free-Radical-Generating Compounds
3. Determine Rate-Controlling Parameters, Identity
of Reactants and Products

IMPACT OF PAYING FOR WATER AND AIR

The Environmental Protection Agency is conducting a comprehensive
analysis of the economic impact of cleaning up the environment. The trend
most 1ikely to affect U. S. industry and hence consumer prices is a change
in the national habit of omitting air and water from price considerations.
This "free resource" attitude is said to have produced a high market incentive
to pollute. Reform may work particular hardships upon those industries al-
ready hard pressed by lower priced foreign imports. Some of these imports
may be from countries not insisting on tough resource guardian laws at this
time. Requests for additional information concerning the proposed EPA
analysis should be addressed to the Environmental Protection Agency, Office
of Public Affairs, Room 005, 1626 K. Street, N.W., Washington, D.C. 20460.
[Water Newsletter]

Dr. Earnest F. Gloyna, dean of the College of Engineering, University of
Texas, has peen named to the Joe J. King Professorship in Engineering.
Dr. Gloyna is an expert in environmental health engineering and water resources.
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and tear it dow ° ause "~ septic tanks a.,¢ polluti.g a reservoir. A
sewage system ** the | "~' ne « {1 wold cost as much as the town.
[Water Resourc - 1 sli -




Ci
U



MULTIPLE OBJF -TIVES T.. . :D BY 0.M.B.

A major controversy has .uni.al ov .- ti »' . 2r Resn ,ces Council's
proposed new water res. ~cespproject evaluatinn ¢vi ' :lines. The Office
of Management and Budget has rai - ~' strong objections to the Council's
recommendation that all projec -~ -~ evaluat(' -: : basis of four
objectives: economic efficiency, -.avirzament .. : -incement, regional
development, and social weil-bein~. While the .- criteria were contained
in the Rivers and Harbc, Act of 1270 as "the in .1t 77 Congress," the 0.M.B.

js maintaining that economic “ficiency must .= i . to be the single
deciding factor in the appi '3l and funding ~ . r ‘ojec s. [Water Re-

sources Newsletter ]

SIXTH T.A.W.P.R. INTERNATIONAL CONFERE...Z ON v il. .. '.LUTION RESEARCH
The Conference w.i. be hets 7. Jerusalem, « . 18 - 21}, 1972. The

scientific program is planne.’ Y be of interest .,” the v 1est possible

range of practicing er_ ec 7, éusinistrators a ' i _h scientists

and will feature: Problems o/ Water Pollution Control in Developing
Countries & Arid Zones, 'istewater Re-use and =2:lamat. ‘., Low-Cost
Wastewater Treatment Sfys.e: , and Tertiary and Adva::.d Treatment Methods.

Included as well ., 1 be ¢..¢ ons on wa...' ¢ ..1.y management; waste-
water treatment; m¢ *ine ui.n sa.; tak - and river pollution; industrial
wastes; sludge hand ing @ . "“sposal; disinfect’~ i3 control of pathogenic

bacteria and viruses; odor i id in- :t niisance coi .'0l; pond sy .} ns;
analytical methods @nd monitoring techniques; automation and water quality
criteria and the ad.>.ai¢ =t on and manager.ent of water pollution control
programs.

Authors are in .t F. submit ¢ pleted papers i. E£igi.sh, not exceed-
ing 5,000 words by Uctit o 14, v . apers should be s bmitted to the
appropriate Governing R>ird memb: of IAWPR for eu "I cou..'y or to Dr. S.H.
Jenkins, IAWPR, Newhall St-~2t, Birmingham 3, "19land.

General inf- '‘mation concerniig the Conf -~ - may be obti i.2d from
the Israel Host Committee, P.".3. .5271, Tei-Av.'1, Isrc -,

NEW PROGRAM AT M.I.T.

A new training program entitled "Water Quality Systems Modeling and
Management" has been announced by *the Water Resources and Hydrodynamics
Division, Department of Civil Engin ering, Massachusetts Institute of
Technology. Designed as a Masters program with student support by the Water
Quality Office, Environmental Protection Agency, it will provide a flexible
curriculum based on existing strengths within the Department of Civil
Engineering at MIT in systems analysis, mathematical models, economics,
statistics, computer systems, social and legal aspects of environmental
quality, public policy, water quality control and management, physical
system modeling an’ ecologic systems modeling. Additional supporting
courses are available elsewhere at MIT and at Harvard. Individual student
programs can range from physical system and ecologic system modeling
through policy and social issue in water quality. Principal faculty are
Professor Donald R. F. k.. leman, Project Director; Professor David H. Marks,

Water Quality Management; and Professor Steven Moore, Ecologic Systems
Modeling. For further information conce. ning the program please write
Professor Donald R. F. Harleman, Room 48-335, Ralph M. Parsons Laboratory
for Water Resc ces and Hydrodynam1cs Massachusetts Institute of
Technology, Cambridge, Massachusetts ~~139.



LIVESTOCK WASTE  .c.. B
The mana Lo e

stingent env”’ B

Proceedings of t° . v v L;:

STOCK WASTE "~ 'L

of scientists, -.¢c.- = S e s

sentatives 10 .- rz 2ty
develnpmer - .

[he wide var” . " tc,
disposal 5,1 ms, S
transport, «~m, v T

posal, stora¢:, @ " T, e
ISLW Proceed-.. : - = @ L‘!

role. ant - ..o .. 5
socivet. (5, .l e S

'n

This ™ o Fo_siia 3
i

problem ¢ r 1 v
throughev il ‘ -

-~ -

speake e, "tz L e
ings is € - "t oo, {
After ., v u.t . o o o0
The Proc .. d1, A

Enc ineers -- .. ° v
Road, o .. Jose ™ TN
ENVIRF® " "7~ T

ro2 T N
Atomic Ene. v R

Point Be . ch . - Q;T lih::".L“ -

Wisconsi, 55 . ., . . . . -
to protect the <. ..onr . . C.
Elect "ic Power I » ¢ I
compy ‘. ~and . T vy
The - ater '~ kK
instc led at bc . L
thermal poli*=i .. -. ..!'.: ..idc.
consider wiv.. . ...2 o0
agrec ..t that ' .ulc 1,010 o
Consumers . wer ~

conservation ¢ ovur® 4 i
Palisades 11 : "¢ Souc' ¢,
binds Consumers . -
essentially-~ ~0 c.ia " 1
last fi+ =rodured

release \.diocac.ive was' . € . .o

Wal ~ | .|

Dr. Harry P. |’ . b -
Air Pollution Cor ~ v, _w -
dency of the Ar ~ic~* Acr. y c.
was named | ~ 5 .. -.ec . Pc
officer of vhe ¢~ :y.

mpi _' re

A T L

a- -
' y | - : 1
o 14 ¢ o, -
- - A ' 1.
- u 1 f‘T ) | "\.. P CA
P « :h
S in - N ‘ 1oite
Fl ) “: - ' LT
’ = \ I l
' + ot [ —he
' 7. - Tt o B
- e | > N IA
cTn < \ [N O ¥ IR S of -
e : - r...n the
"o 3k S i 1 iCe ity
' .. . ! o the
| ‘ | J-
St B . S
' | T I .
i . T

N l v 40
]
L. - : I .
1.5 i I stems
N ¥ o, iin
G . N ‘i
| [ . 1° ' |l )
R - " ! ¢
A I . | it irther
O T £ T S S cotn o wold
B (L e .. ) sign ag
N N T ’ a L
P . “th five
O s TR S | n %pe
I T e noo
~disnbo L0 co. L. - | B
a oo Apowicus L. L L
;o oy s, Lo 307 v -zero-
R A R L T by Iooad

Lroote st oar om0t 0ff ce o

nat b Pooy o kio L ,0 v, has e e e

.

ol E xfier:  as oy © 7t stson

sanic® A. Jlun > “nues T s an



WATER 'OL i ' . 00 7 5 0 17N

The Col.. .. of E ~ . Ve S F A S
Extension at ." Uriv | -, ' o 2 s ~ . two ¢~ week
short courses on Advanc i 1 A 7. fi.:. one, Biologi-
cal Waste Treatm t, is -~ T < - coer U~ 24, 1971.
The Physical-Chem. :»1 .arte = == = -~ : : cov. o will .
held the week of (.00 > 72+ - " L ..1 Lo . . please
contact: Joseph F. ... 111 .. . ., ¥ o 11 E gineer-
ing, The University <. Ti at " :in, 0077 . of © _ 3 X, Austin,
Texas 78712.

NEW DRAFT OF OPERAT. MS '.u ... LMUEL

A new dra : of "“.an ., i PR ; ; ‘v Py cesses
Laboratory Manua™" has ' e F OSEm hep o 00 " 1terested
persons are urged to us: t'is m ™ for instru~ i . * « 7~ comments
for improvement to Tk 7T 70 oni e,

E.P.A. ISSUES REPCF .. ™ &+ |t s

The £ onmental .. Lo : Coa “rels to meet
both 1975 and 1976 a.~ w1 LA ctor T us e - . . ' =n developed,
but that the age ~y " " AR | K-S T - st~ idards can be
attained."

The agency's commr **~ za .~ 1 (¢~ fir<e: 7 u-1 report " the Congress
onthe (z 2v: 2. . oC o G0 Lk o it report
is required b 1. 0 N 0T,

The Act gqu . t. RN Tt a3 v e~ duction
in emissions of A yci | coomer de= rm )~ ls and that
1976-model cars ac* , cerv. ~duc*on 1+ . " s ¢’ oxides of
nitrogen compar:1 : ¢\ Lot 97 our hars.

EPA sa.d its . p z "2 0. e .07 osuE A o L oopieatoon
the expectat . t'7 P ould oo, ] iw & 2 by 1975,
Unleaded rasoli .. 1 B | v . don of J0s T2 28 to
control emis: .o o, " ; NS

The ager ~  =u'°¢ +, Sl o o A 3 vquire a
technological | AU ) A TR coon e Doooid
it is "hope v " *nat ' 1 ¢ 4 B = o7 a1tal News]
DR. HE ™™7Y N =y " 35, o b v '

Dr. H. ~7~2 . H "3 Ch : a ™ - r ‘erm as
Chairman of the U.S. . . R N e dydi c70gical
Decade. ".ne vU.rec.or of " CRERCF s~ . Resea.'ch,

Dr. He.:shey :7icc »l« C~, T »y F. , L AEAE T B ¢ of Engineer-
ingat Lottty o1, 2 o v -~asam . .t.r 2’ th: Committee.

Six ./ mem : s i | e y i S ooni*s a5 Lr 0. Banks, H.0.
Banks Cer u0tii, =it o, T .y iLo5 U, ;0 . . .t al Geyaghty,
Inc.; ay E. I= <s¢ .. A T ey Fvw Mao ™" . 7 hnson,
Commissior * = We _-.-2 - 2%, ', R N -~ .. » a2y, Director
of Hydrolcj zal Rese.rz1. . I., L irer 5y (71! s v jht F. tzler,
Departmen. of '+ <, n. ~ ., ti 7 4 . | :er in the News]




RUCKELSHAUS SERVFS 180-DAY . D1 JE (. F.LlL "0~ A

William D. Ruckelshaus, Adm™ i .. cor of t» Env’ . mental Protection
Agency, on July 24, 1971 ='ved a '?" day notice . t €ty qua]usa,
Louisiana, for disch~*ying i*adequa*~'y . eated m .icinal .-~c-.s into the
Bogue Lusa Cri~:and t 2 127, River 12 violation o~ rynée.-o & > water
standards for Loui.i-na and 1.isc.ss i.

Under provis.on nf the Fed a. ' %er Pollii’v (.0 Act, 180-day
notices are i sued dir.vt1y to v « .. dischary )y L se n*_contr1bute
to violations of .:e qual 'ty standards. The ™~ . = - "] uvide an
opportunity to ne >t 1ite voluntary compliance. H1”,_‘91 if the violator
refuses to take ¢ :tion ' . 1in that time period, the :.:tier can be referred

to the Justic Departm.n. for (¢ "t ac1.0n '
Bogalusa 3 failure to me.t e &' ~ali’ approved ¢. s . Iction dead-

Tine of December (70 acessiti s ' ..+ ., ing of the 180- . / notice, the
EPA Administra: saic  1-e act’.uma .. the iTct “7w : the Administrator
has served a ' - tice (., 1 zomp . es or ci- ~; ‘v violav.ng of appli-
cable water quality -~ * _~ds. I “*iormerv | ..7ws]

IT'SINTHE¢  =-0R I T', OR ° .

This 1" v vz o, candensr ot oo Unle LTty of Thlimo s at Urbana-
Champa .gr. w.1. ~ g b2y mof . "~ P unoa ser1uus
environmental T T of 1011 be -~ a5y ho .:e-
hold wa. ™ 5. o oen o oo in bt ._sr .oS. 1t . totu.]y
inte~disciplinary el ~:t be111 car~ied out by fourteen students from eight
diffe~ ~*a -~0's ll' aC Tt oo sy Lot by Uh T o ~the U
of T ntn - 2w F .1a| STy e, ition v v lt?d ‘esearch
pro.ram. St oo . A s e rayy va e, @ v e Uiversity's
facilitise 1., "2a 17 L1+ o onfor *' > summ .

Emphasis i - ¢ -y ke oo x.“u'ry | . .. ::.ng in an
advi,ory o parit o o c e ura oa - Da JU fewer « « aoa in electrical
eng 1eering Comet sc.2zzooo L ocod L ad i, wa rndergraduate
biology str- ¢, Fa~ vz ..cors @ e Pou.. Jo' 1. T“effer of the

Department of C.nl zac g’ rrofeq. Wi"11.n R. Bogg~~~, Head of the
Department c* rei st v,

The prcyart ' .., ¢ it e "Iy Invas: :° vt o e Long Term
Effects ¢.. Sr.1ev i Rlte 't o 27 Pacw .o 7. . Beverages for
Household lfnsumpt1ur, ¢ . of the AS"::ia‘:d Packaging !l > Patterns," grew
out of an © ~ 4> r_ 3~ o~aors corl. oo in dhich student . studying
problems of tec:. ugy ~.d the env.romnit. Ol jectives = .. to develop infor-
mation to eval "~ .2 p- .agi.j ¢ ., ’H. jh i ° 4i.:iplinary research, find
methods for ha wosol o Lte 7o 7 ooy ~blem:

Using the Ar.~.cu. P .eho™ as a "1se, che studer:s plan to investigate
the feasibility of it . *i , %o v et ~chging me .nods. They will can-
vass hous ,i « for opin’ ' = acav* pac 2 g ~n.t will voo the University's
computer fa-ii -ies + - AIVARC RN I f.acycling of materials - as is being
done in we p - ~i . cthy.z"z, - tal, ¢ 1 paper - is among the waste-reducing

methods o = c+ys 2.

It i~ hop . % .o to. po3:ws 11 preide informe ;ion for use by
communii .es ~ nsidering 1 _1 latic» to  uce the quancir of solid waste
generated. On a b ade. scale, th* n »ject ~hould make a major contribution
toward wise, ut  ~7 ni sional resdu-c:s al - help relieve the housewife of that
"boxed-in" fe “ihg [E. " ee g trsic k7



IMF..CT STATEMENTS 4vATl 'T -

The Departm..t of 1 r . 7. .

statements of =71 ., . a .
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NATIONAL ENVIRO Y
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WATERBORNE LITTERBUGS FACE $5,0 +F. " UME. T 7"y - v 77,10 = "7
REGULATION

Fine of up to $5,000 may be assessed agai . e N A AN I
dumping garbage into Canadian wate,. 1. 1 ° 2 ”;,. R B -.t n
regulations" added to the Canada Shippi. s Ac" fmar Sy s A
standing about the rules can arise, t ~1w of "¢ _»1 “Jon, &, " " les
that "no persons shall discharge or perm ¢ i: d*'f' N TR -
vessel into Canadian waters," are clearly c¢-~¢ ;25 o4 be
"any ship or boat or any other description c. vezz . =~ -~ "t )
be used in navigation," and garbage is 1i¢* 1 as ' N
rags, glass, plastics, metal, bottles, cro~kery, j. .. .. Sw..i™ ... .

In another move to stop water pollutiua, 21 . PR B

Prevention Regulations of the shipping act cli~1 « = » =7 "7
011 and oily mixture, whose di~~irge is “u b 1. oo s T ;

"petroleum, fuel 01], sludge, 0.1 re. -z ar” - Wt oot
than dredged spoil" and oily miysure ar "n.xti- 2 ...~ <~ v > & @
"a mixture with an 0il content . “ 1MV pa s orv . . L r~... of
the mixture." Maximum fines of $5, fMYyareai >e.o , "7 Vit oL of
0il discharge regulations. Dur” 3 3770, " o 7 o, 0 od '
$71,530. [Clean Water Report]
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FACULTY POSITION AT NEW MEXICO STATE
o A position is open on The New Mexico State U i .. ity Dep '+ ©
Civil Engineering staff for an as "s¢ Lpr,” ¢ 117 vay oy o
engineering. Desired is an individual with a s ~ 1 i ke ound
who has minor areas of interest in ¢ .ere? ~ "t~y /¢ e AR
hydraulics/hydrology. For further ¢ :ails, co.ii~= St 21 0. aggred,
Professor and Head, Department of Civ.. nging Loy, e ot f

University, Box 3CE, Las Cruces, N . Me - .0 88001.
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the world. . -~ 1 oo~ .at .1 is 1 .asing because ~ - .- 1 iad public health
advanc ; ho.. o t' o8 0 0. “thout a corres . i r..uction in the
birth rate. he o o dis iy worsenil . « hnology is held
to bline: 1. -+ ¢ i " meterials . « » ud 2. for the
production -7 ~~ods « .. -7 . **out regard " _luci' v s and side
effec -

More ;1 w~e =~ .0le o0 i Lo i thrvay 4 1.7 w2d in modern
technology. .. L Ol Lt s deri; at 'L bi.c expense) while
Rome L...s? . ST a7 ¢t to the affluent
in the su = ' Ty T oo T v, T { to ¢ 'umble away
into 1} Ty o . T ) IAE I o ’ .,‘1. g

As | *nsid ¢t . - . ¢ v . age . < ., 1 ; year: "Never
have met i ~r~ "2 Z - ' oo a sy odo Te

“het. 5 bt -~ 0 s n w . us to ole the nation's
gro:s navirr © " ~0 Lo TS0 om0 TS, Tl U, nearly a
o Tic 00, :h s T Tt T e T L se gpelsents
environment: - _ =7 - .- | i 3 7« ¥ :-clogged high-
ways, ei~7 1 | v LoV o, micieas, @ oaall tt rest?

Weyarz' . NS 1 .. *. » environment twenty years ago,
F.oo@ . T s T S A
Acco. |IW - S N .o« o, . ods and
services ¢ ., .a . o o7 Lcvyea., as i.d 1 f. . the time
of the *° ... "t L 1T

We: ="~ cina-a - .. v r1of techr 1oy * 'e"m °, and
pollucion v > ¢ v . > 2e~li-detluce Ve ircnacally, our
word for t.is I T N T LR 1'2 ¢ 2~ of ¢ weloped" and
"unde a.. - "L Sl

We v o0 o <., a . +...i 7 or  tiough each has
a diver o0 7 T T o : 17 xisting = . ilibrium wih
its che" .~ Lo T B ' o n drain & 7.1 the marsh,
build oiv -~ . -, v " ~dsc ~ u " 11s, * siy the marsh has
been devel: O L S O ) =~ ¢ .driianteC to a single

timber spe.. . , A e ~ 2~ 0~ p s grac ! for a ski resort,
that'sar- .. . .. 0L

[}

Now i ¢ -~ .7+ " ' " such "devel. pmea .- out-of-hand,
and retreat to a oo tey e « Jivica 'y fertilized vegetables.
Man is a sr ¢* ; ™ i B i3y 1 ww0bii , airports, and
shopping -~ -~ + . ‘- LN

The p. ~%lem i~ _. f~-; -, T2»-~e and lack of planning, although
these fa.. v, a " . . ar .t L Jat . have't been greedy
enough; we ha ¢ ¢, = ' ° v f i " o elves rather than Tong-term
Presen_. = *'. 7 o2 a0 . ... tc" In"_. change Symposium, June 3,

1971 - m oo n]
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gains for our species. . hev
or this ski area efficiea .|
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of self-purif.c...on.

What, then, is "' .. 1., 1.
mental problems? How = 1v: ~

for the technological juac .

The gre * ¢2niwverzn > -7 = o
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istry on . 2 mér,o sca’d ) mor ..,

And we found, ot ¢ royy W1,

related parts. It fu. "’

The poets sensed "'s «
John Donne said. "No 1 o °~ '
Muir, the natt 2. .st, . '

"When we try to piciort e L

thing else int > u.. - ~ L.

crystal and ce.1...." . .. *:':
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crystalline f¢ 'ms wer. , 2t
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limiting our i ~1d or .. . e

synthec*_.2 to v -mz <o . .

for contro.i.ng -~ ... v ..

For understa id.. a na
it 1711 be necacs 1 0ty
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offs, or bai- i~ -7 " il otvrs o, L . &+ _momic factors.
We cannot use tie * aci®. a. scierf.-m* . ¢’ > 1;7i.; 1 problem,

Moreover, we are 5 rc ¢ P “ea o ot ~ o ocy. In
the past we have be: v . '+ > /e ot .ot L1's or re-
search, say, int'ex1 -~- Loy I sy v mme 7 oration,
limiting public 1+ > 11 . . 2" ~. v b oL oLy L. 77 itures.

When it comes o v+ o O o e T L a0 d why
shouldn't they be? ../ 1 o 714 . = ° ' <« v i can remember
clean air and rle: er. T VL « -7t . <¢h o, It s
not a matter of ti:1 *qgan _~ | L, Ty ~tr. T ~ environ-
mental crisis 'vas =21 >~*:d 1 mc - S o ryinctively that
it can be so.. _.

Enviror »ntal voo . :his. o » ¢+ i v .« re than other
types of research, even . . ¢ La’ls. <l w8 itivicy, we are
not allowed the frei = oJ°; _, ly a3 g " icies as De-
fense, NASA, or NIH, 't o0 -1 ~bb o, opnc .+ v publicly set
and the tim-*ables i . suh~- 15~ s o~~1s T 0 w0 - 0 - .

Anothe: as: .~ . ur, cortespton - Larcl e deci-
sions must _ftr1 e m ~»-..t- . -j@aiing for ch. .. .. .. ' .search and
without reg=o1 0 oo re oL U d L L .1 "ah . As a public
agency we hay . ¢ 'Ti 0 W vibae T.0 T T s tE st
knowledge avai" ", 7 0 0 T T v nm T or even
erroneous.

Welb ~, - ~w a-~~ > -~ .2 . ._>:e = * 15 - great urgency
that have 7 | :__: . - ot or | .2 ioets !z them are many
whichwe . wal.: & N - S| SN Theus st e techni-
ques of cor..c.i... lLa S S G T sl o a back-
log whichm .5 » "1 " 4.0 0. _ Ca o a7 erfect
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This isnota . -v +,, "sv " _~t  .:«¢_ st . engineer \'>
wants to brk new * ¥ ¢, v, i "imrr - te used to c~': "Dem's aa
cC.. i:.7. A

We are e, ..:° Z.7 =~ - T © .. .sults of
research, deve'n - .., . . R U ', municipal
pollution contro . Hu. » o ced” 0 % "t v %00 nT O T Tstry anxi-
ous to gather up t:. - =~ [ O R Y- RV rkets, but
with one of thet 2 co -~ oty + “urs+ ~ . *1r ch 1" ~eady
sorely pr ~ed - f o, . Yoo o 0o o, v i £y any invest-
ment which does ' :Z . v (tvoor o LS00 L L ~ ., r.rformance.
Many of . ~eaviic €. 11 .. .. o oo o e e T19e% directly
with vestc . bt .o 50 1 T a4 g ¢ o 1 poiitical
pressures res’: g e D

Oft:nwef < 49 0o "'~ schiter>~4, - ' ud i th trade-

breaking it “~ = iniH aiscre*> —-----ll.e, ol Lau€0753.77 7 cnunks.  We
find that . Z.ui o ..be' ...t 7 0o ‘er chan ' Jductive
reasoninj.

The quesc  fac™ _ AR a v v o4& r arl meet

M 1
v« 1o 2 o0f the n- ' Jormed environ-

0

these complexi” i 5. = 7|
mental pu 55~
Trzrewe - 2 _cil vz 5 .or tiera: uni-tion to furm EPA. In
the past, the Foue.a . .. e 's rforis -, o2t with pollution suffered
from L . " "ous prob™ .. F- .-y v nypr < .1 ~kinds ¢ pollution,

a number ¢ = 1 ffer . e T Ja o Yovin,er, i, or closely relate
responsibilities. F -, + - 2 Federal _ jartments, agriculture,
HEW, and  ter > we e dirc: 1 o v ~d ~.. v ;u.ving 0 .. .cides. And
similarly, a . "1ber of .7 nc.-: . +  ~ rwopsielditic for radiation

(continued on next page)
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WATER RESOURCES RESEARCH LEGISLA.

The Office of Management and R qet and Department of Interior have
reported favorably on HR 1400 and rel 'ted bills to :pand the authorization
for annual allotments to Water Resources Rese. ch Ir ititu. s. A hearing on
the bills was held on June 29 by the House Subcommitte: on Irrigation and
Reclamation of the Committee on Interior and Insular arsfairs. Subcommittee
Chairman Harold T. Johnson of California presided. C nittee Chairman
Wayne Aspinall of Colorado was also present. No opposition was expressed
and favorable reporting is expected. Since the C..a" passed similar
legislation in the last Congress early enactment is .* ;icipated. H. R.
1400 also includes provision for a technology tre=';  program to increase
the flow of research findings into practice.

EPA EXPLAINS POSITION ON PUBLICATION OF DETERGENT LISTS

Dr. Stanley M. Greenfield, Assistant Adminis... tor for Research and
Monitoring of the Environmental Protection Agency, e . 1ined on July 2,

1971 the Agency's position on the publication of lists of phosphate contents
of laundry detergents. "We have received many requas*c for updated lists
and questions as to why we have not published additi- ~1 T1i¢«-~," he said,
"and feel our position should be publicly clarified."

Dr. Greenfiled noted that the Federal Water Quality Administration,
the functions of which are now administered by the Environmental Protection
Agency, had published lists of the phosphate content of a number of common
brand-name detergents in 1970. "I am pleased," he stated, "that the pub-
licity given to this matter by these lists and by the ir -rest and concern
of environmentally-conscious consumers across the Nation has led to broadened
efforts to develop phosphate-free and Tow-phosphate detergents, but the
Agency has also become -..~ . .. .. ~. ., tiat t"» , r - formulations
must be thoroughly evaluated .. * acc .p:ability, from tie s ‘points of
environmental quality, public health, and hazard to the cons er.

“"The rate of introduction of new products and reformul: :ion of old
products has become so rapid," he noted, "that it is essentially impossible
to prepare a list which doesn't become obsolete almost 1~ J01 3 it is
published. This, coupled with the fact that some manui icturers now apparent-
1y market products of differing composition for different geographical areas,
has led us to decide to refrain from publishing any further lists at this
time and to urge consumers to be aware that list previously published by the

Federal Water -Quality Administration can no longer be considered as a reliable

basis for comparison of products on today's market.

"From an environmental standpoint," he added, "attention should be
directed to all constituents of detergents, and not limited to phosphates.
Detergents are unique among consumer products in that over five billion
pounds are produced annually, and essentially all of these products used go
down the drain, adding directly to the burden on waste treatment plants and
the Nation's waters.”" [Environmental News]

RETRO - REGIONAL ENVIRONMENTAL TRAINING AND RESEARCH ORGANIZATION

Florida Technological University, Orlando, has received two grants from
MDTA funds. The first provides funding for a 10 weeks summer 1971 short
course in Environmental Control Technology. It is being attended by 26 dis-
placed aerospace BS engineer and science graduates. A second grant supports
20 selected graduates, again aerospace lay-offs, for one calendar year to
obtain a Master of Science in Environmr .ntal Systems Management. The latter
is a combination of environmental and industrial engineering courses. Both
programs are aimed at giving aerospace »ersonnel marketable expertise in the
environmental area and are curren - 1 ' rway.
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