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1. SU8AllY AllD BCmDIENOAnOllS 
Durtnc U.-. first days or the asstpaent. at. PCRI and after a series or introduc

tory discussions. ~· author participat.ed and contributed to a NaUonal Workshop 
on: "Pollut.lon in Industrial Envtronaent.''. chairina one t.echnical session and 
presenUna a one hour lect.ure on Hazardous Substances and Industrial Risk 
Management.. 

During the following weeks. the author worked very closely with a group of six 
young scient.ist.slenaineers. namely Mr. S.N. Sah. P.K. Sinah. A. Jain. A. Kumar. P. 
~alik. end A. Goel. who were assigned to the coaput.er/modellng group for the 
durat.ion or the aut. .... ors stay at. PCRI. 

Discussions on more general and strategic quest.ions of t.he use of electronir. 
dat.a processina and modeling at PCRI were held with Prof. S.P. Mahajan (Heed. 
PCRI) and Mr. A.K. Gupta (Manager). 

Work with the software uaup involved a series of lectures and discussions 
(see chapter 4). Ule transfer and iapleaentaUon ol a number ol PC based models 
ar..J auxiliary software (see chapter 3). Baste cbaracterlsUcs. data requirements. 
and scope ~ appUcaUon for these models were dlacwsad with th J projec:L t.eaa. In 
total. 40 dlskeU.es with PC software (necutable models. marce code, lnp1& and 
data rues. example oa\pat files, and partial cloc,_8Dtatlaa) were atvm to PCRI 
staff. 

Finally. followinc up on a suaesUon at. the mUonal Workshop. the t.eaa 
desipecl. developed and iapleaent.ed an interactive model for indoor (workplace) 
air pollution. e.1.. for foandries. 'Ibis exercise bwolved the entire cycle froa 
probl- analysis to software iapleaentaUon and \eeUna, and was med. in coajano
Uon with the above menUoned lectures and relat.ecl discussions, to teach in a prac
Ucal and cllrect.17 rel8911Dt. eumple. bate principles and techniques of Environ
mental Iapact. AssessaeaA and software enatneeriJ11 with ~ve bands-an w
stom on the compa&.er. 

As a seconds practical exercise. IJ"llP)aical oatpaL sabroat.lnes (for SCf'98D and 
llneprlnter) for an already ntst.tna Gaaaiml air pollution 9Dclela end for lime 
series display were dwe1aped mid ...... In stnJeral versions to aempUfy baste 
principles of (rat.er) sraPhtcs ~-

The pract.tcal work. bOWft'er, ... sneriy lumpered by the fact. that. only one 
PC XT (640 kB, one fioppy, 20 118 cll8k, monochrome VDU, without. math procesllOI") 
was available for the entire ll"OUP· 

Given the ambtUom but. certainly reebsUc and --.eeble plam mid objec
t.iv• for ~ ..... analym and mocleUnc Id. PCRI, the eqa1.,._i currenUy 
available (1 PC XT) or m ord.- (1 PC AT), Is sn-17 lnadeqald.e. 

ll 19 *-PT r.,...endft Ulal ..,.,., effort. 19 _.. &e make aftilable ade
qmt.e ocmpaUns facWU., bued on a R9lwork of saper-alcro .........-1na and 
11"8Phlas workMt.lom as 900ll u paatble. A ~ for a t.echnically and 
economically feutble conflprat.lon. dl9caaed at.enstvel.7 with th• PCRJ .anaee
aent. and the project. Lema, ls pr ..... t.ect in chapt.er 6. .U.0, it. appears baportanl 
t.o st.rea that. such eomputer equip....t. will require Vft"/ careful control and 
maintenance of it.a operat.fna e11vtronaent., and In particular careful dust. control, 
for rellable lon1-t.ena funct.tontna. 

In summary, while t.he team of yoanc enatDHn wu eaaer to learn, and in fact. 
did learn very quickly on t.h• bats of th•lr load 8ftlineerinc backirounU, t.h• 
overall level of computer lit.eracy and npertence is st.Ill low. More lone-t..rm 
t.raintn1 of .,.. of t.h• llOet. promtstna YOUlll 9111i....-. in appropriate inst.llut.ions 
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abroad or in lndta. \bat. also provide sufficient. and modern eqtllpaent. to pin prac
tical aperl.ace, Is bl8blY recomaen.ted. 

tarUt.- tralnlna at. PCRI .mot.:d ideally be project. orient.eel to allow t.he 
;-ecllate practical application of :JOft.ware t.nmsferrecl and lllet.'lods and t.ech
niques st.udted. One very aUracUve passibillt.y would be an involveaent. of PCRI in 
the second phase of l.be so-called Dnon Valley Project. (85/82(US/GL0/85/039) in 
oollaboraUon wit.h t.he International InsUt.ute for Applied Systems Analysts {IIASA), 
Austria. This project. would allow aeaninlful and directly useful on-the-job lrain-
1:11 ln a faaillar and in fact. local probl- context.. It. would allow t.o car~lne 
further t.rainlna In enviranaental systems anal7sfs and aodelinc with PCRl's racog
nized streqth in manitonne and analysis of environmental paraaeters. 

rtnally, given an analysis or prob!em areas t.hat. PCRI ts addressinc or ini.ends 
I..() address ln t.he fut.ure, a short Hsi. of rec:omaended {public domafn) sofl1'81"9 

r.pproprtate for these probl .. areas are dlscuswd in secUaa 5. 

2.. TUR TABLE OD 1Tl1'ZRARY 

1987 10 19 brieflna at. UNIDO. Vienna 
1987 10 20 departure from Vienna 
l!J87 10 21 arrival ln Delhi, India 
1987 10 22 public holiday In India (Diwall) 
1987 10 23 brleflna at. UNDP, Deihl; depart.are for Hardwar 

and arrival in Hardwar 

1987 10 24 ftra worklna day at. PCRI 
1987 10 28 NaUonal workshop en 
1987 10 29 Pollot.Ion in IndusUial Envlronaent. 
1987 11 10 last. workine day at. PCRI and departure for Delhi 

1987 11 11 debrleflnl at. U?roP. Delhi 
1987 11 12 departure from Delhi, and arrival in Vienna 
1987 11 13 scheduled debrleflna in Vienna 
1987 11 15 coapleUon of report.. 



-5-

2.1 DETAILD WOBBPU11 AT DOTY STADOll 

Overall ObjecUve: 

1) assess t.be car.put.er relaled needs and capabilities of PCRI to suc1est possi
ble iaproveaenls in terms of trainin.e. software, and hardware: 

2) train the PCRJ project team in t.be concepts, develO!J•ent, and practical appll
caUon or .:xlel-basecl information and decision support. systems for environ
mental impacl analysis or assessawnl (EIA) of relevant industrial projects. 

Specific Tasks: 

1 Assess and anal7H t.be scope of PCRI tasks that need soflware/model support 
and desfan/propose lnlearalecl son.ware {and poatbly hardware) saluUaas 
with special reference to exlsUn1r public dcweln and third pert.y software. 

1.1 Develop a catalolf of 1eneric lndasbial pollullon problems for which OCJ1111Qter" 
based aelbods and models can be med. This probl- c:eta•qr sboalcl laol1111e 
information as to the source characterlsllcs, major Indicators, ez\eme1 vari
ables, required (decision relevant. l output infonmllon etc. It. can thm ...,,. 
as the starUna point for the ldent.mcaUon of app~nate models und son.ware 
packaafes. 

1.2 !dent.Uy data requfreaents and clestp a STSlea of data bues for 

- haardous substances (pollubmt."') 

- lndustrtal .... strea.s 
- wut"t lr•laent. lechooqla, lr•tabUlt.y manual 

- induslrlal process t.echnolocfes (incluclllllf pollullon abateaent.) 

1.3 Ide:"tify a set of models for the above probl- cat.aloe, lncludlnc aspects of 
risk uswwwt. am waste waeaent., and related support. BDft.WBl""t {staU.U
cal packqes, databases manaa .. ent soft.ware, 1eoenphical informal.ion s:ys
t.mu (GIS), etc. 

1.4 Des12Jl/specify an appropriate hardware environment. tor the above. 

2 lnstallallon (lolether 'llffth the PCRI leaa) of s· .. ecled PC software for EIA 
(e.1 .• PCGEllS, 13C, DUfrOX, WA3P, QUAL-11, elt.:.) and a set. of alillt.7 p~ 
erm-; 

3 Tn:ln Ute PCRI project t.eaa In th• me of the abo··e; this will Include: 

3.1 develcpamL and lllple1U11tat.lon of a concrete naaple cue study (Indoor 
(workplace) air pollution control 1J81nc a simple b.3X model); 

3.2 lect.ara, t.ralnln1 exerctse. ac discussions on r eleY1111l topics such u EIA, 
spe::iflc models and Uleir data requirements, lnt.1Jr&ct.lve siaaJation, computer 
1rraphlcs, decision support system (DSS), soft.ware en1ineertn1. artiftctal 
lntellleence (Al); 
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3 ........... Sollwue tnadwrecl 
As part of lhe trainina exercises and to directly provide PCRI wilh a set. of 

operaUonal models. a nmaber of PC besed models fro. lhe US Enviranaental ~ 
tecUon Aaency (EPA) were delivered and and installed. as far as lechnically feasi
ble. on lhe PCRI PC. However. since nmst. of lhe amdels do require a .. lhemaUcaJ 
coprocessor which was not. available on lne PC XT currenUy used. only a few of lhe 
models could act:oally be tested. 

Print.ed docuaentat.ion. as far as available to lhe author and not. yet. delivered 
to PCRI. will be made available through UNIJ)() in Vienna. Adclit.ional llt.erat.ure 
describing t.he t.heory and operat.ion of t.he lllOciels transferred i referenced in t.he 
respect.ive sect.ions and in sect.ion 7. 

Wit.h t.he availabilit.y of a PC AT (including a malhemaUr.al coprocessor) ln a 
few weeks, all lhe models should be made operat.ional. 

The followfnc llOdel.s. all in lhe public ckweln and ortctnaUna from lhe Unlled 
St.at.es Environllental Prolec:Uon AaeftCY (EPA) were delivered: 

1. PCGICllS: KPA•a Grapldc kpomare Modeltna Sy.le& 
20 dlskeUes and printed user manual. 
PCGEllS ls t.be per 9Dllilll camputer version of EPA 's Graphic Ezposare liodel
ing Syst.e.as, residing on lhe Office of Toxic Substances (OTS) VAX 11/780 at. 
Research Trfancl• Park in North Caroline. PCGEllS offers ueat.er access 
and ease lhen lhe orteinal mainfraae GEMS. beine port.eel to lhe IBll PC XT or 
AT. Sine .. t.be future is towards ueat.er me of personal computers. PCGEJIS 
will expand in capabilities as lhe hardware improves. 
A copy of t.be PCGEMS User's Guide was lllllde available to PCRI. 

1.1 DP.ART: ENvironaental PARTltionine model, bued on lhe fupclt.y approach. 
It. ls a first level screening tool for pr.-.anufact.urtne not.tees and exlst.lne 
chemicals. It. uses simple physical chemical data to est.hale equWbrfum con
centrat.lon rat.Im of a chemical bet.ween different. environaent.al llledla. 

1.2 PCLOGP: chemical property est.lmat.lon {octanoVwat.er coeff.) PCLOGP est.1-
mat.es lhe partit.ion coefficient.. i.e •• lhe equillbrfua concentrat.lon of a solute 
in a non-polar solvent. (waler) divided by lhe concentrat.lon of lhe saae 
species in a polar 30lvent. {octanol). All lhe L,.,ut. required ls t.he SlapUfles 
Molecular Line Entry Syst.em {SMILES) not.aUon for t.he chemical. For an int.ro
Juction t.o t.he SKILES not.at.Ion syst.em. see t.he PCGEKS User's Gulde p 3-3 and 
3-4. 

t.3 PCCllKll: aut.omat.lc chemical property est.imaUon. Based on input. of t.he 
SKILES no'..caUon and Uie lot Kow values {known or ..U..ted wit.h PCLOGP), 
PCCHEll • •-.....~ Jlelt.fne point.; -t.er 30lubWt.y; boiline point.; vapor pr-
sure; Hwry's Law constant.; bioconcent.rat.tan factor; orpnic carbon adsorp
t.lon. May of thae parameters are required by subsequent. envtronaental 
lapact.modela. 

1.4 PCBYDBO: chemical property est.laat.ion {hydrolyt.ls). This aodule !s st.ill 
under deve~ment.. The current. version ls limited to a r .. of lhe carbosylic 
acid est.en. 

1.5 PCP'AP: rate of at.mosphertc pollutant.. Olodela such as ENPART. L"JC. or 
TOX-SCREEN can use, as part. .,ft.heir input., t.he rate of deeradat.lon and loss 
or a chemical in air. The FAP model est.imat.ea t:1e rate of atmospheric oxida
tion rrom st.ruct.ural information {SMILES notaUon) alone. 
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2 AIOllB: r.t.nactn. ~prac r far QUAl.2 -• DYllTCK 
ldlskelte 
ANNIEIQUAI.2 Is 1111 interacUve preprocessor for QUAL2E. It. assists users in 
tbe dneiql•mt. and aocllflcaUon ol Input. sequences for QUAI.2E. 

3 QUALZK: Water qaality llimllaUoa moclel 
2disketles 
The Enhanced Streea Wat.er Qualit.7 Model Is a steady stale model for conven
Uonal pollutants in brancbiq streum and well alxed lakes. It. includes con
servaUve substances. t.eaperalure, coUfora bact.erfa, biocbadcal ozy1en 
demand, dissolved oxy1en. nitrorren. phosphorus and alpe. QUAL2E is widely 
used for wast.e load allocation and penai~ in the UniLecl States and other 
COIJnt.ries. 

4 WASP. Water quality silnllatioa. .... el 
5dlskeU.es 
The Wat.er Analysis SlaulaUon Proanm WASP Is a cbnaalc aodel for orpnic 
to:idcs and eutrophlcaUon slaulaUoa. The aodel system contains t.wo dlsUnct. 
proanms. l'OXIWASP for orpnlc tcmlc substances, and EUTRWASP for ~ 
phicaUon (inorpnic nutrients) probl-. 

5 DYll'IOX: .toelt••ie taDc ...te alloaatiaa ..... 
5dlskeU.es 
The Dynaaic Toldcs Model {DYN'?OX) Is a waste load allocaUon aodel miDc a 
probebillsUc aodeltnc technlq119. Three procedures are reedll7 available 
which estimate a broad ranee of condlUons. 'lbese are: 
- ConUnuous SlaulaUon 
- lloat.e Carlo SlaulaUon 
- Loe N~ Analysis Dyntcm Is a staple interr.cUve proanm. 3lso usine 
ANNIE a t.he user inWrface pr'Oll"IJll. 

6 DYllllYD: ...... hydrad7'1ewiC8 
2dlskeU.es 
DYNHYD (version 3.0) is a H7droclynaaic SlaulaUon Proanua for rivers, 
lakes, and Udal areas. DYNHYD3 can be linked wltb WASP3V2 to provide the 
necessary h7droclynamic Input. data. 

7 ISCST: lmhmtrial Soun:. C~les (mort t..) air pollutioa .... el 
1 dlsket.t.e 
The ISC is a stat.e-af-t.he-ert. ventoa ol t.he basic Gaussian air pollut.lon aodel, 
includlna several ext.ensions and aodlflcaUona t.hat. allow a versaWe use for a 
broad rans• of lndmtrial probl ... , est.•mcUna concent.rat.ton as well as depo
sit.ton val1189. lb• aodel can handle mdUple point. and ar• 90Ul"ces, d...,,...._ ~ and stack dependent. plume rlN. part.tole size depen
dmt Mttllns cluuwJt.erlaUca, seoandar7 entralnement. ol ..Wed perUcla 
t.hroalb ..,.uau,. 9111'table rellecUm coefficients. effects of topocraph7, and 
wake eff eot8 ln t.he neiahbarhood of tall bulldlnp. 

Toaet.her wlt.h t.he llDUl"C8 code of t.he major model roaUnes, a copy of the input. 
data dacript.lon ... made available to PCRI. 

A more detailed descrlpt.lon and lnstallat.lon lnst.ruct.lons for t.he above :Mdels 
is 1iven in the followtn1 sect.tom. 

3.1 PCGlml: BP&·· Graphic ~Madeline s,.... 
PCGEMS is th• penonal comput.er version of EPA.'1 Graphic Exponre Model

ln1 Syst.elu, rnidln1 on t.he Office of Toxic Substances (OTS) VAX 11/780 at. 
iieseerch Trian1l• Park in Nort.h Carolina. PCGEMS offen cr•Lor accea and 
ease ther. t.h ort1lnal -infrante GEMS, betn1 ported tot.he IBM PC XT or AT. Since 
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the fulun ls towards u-t.er use of pet sonal C011Puters. PCGEllS will ezpend in 
capebUlUa as the hardware iaprov•. 

PCGEllS ls deslpecl to comaunicate (t.hrouah KERlllT). for the runninl of 
some ol the Jaraer models. wiUt the OTS VAX in North Carolina. While this is 
clearly Infeasible at. PCRI. PCGEllS al3o includes the possiblllt.y to int.qrate PC 
versions of these or equivalent. lllOdels (such as the ones described below) into it.s 
menu and record ....aaement. sYSt.ea ancl thus make th- int.qrat.ecl coeaponent.s of 
a user confiaured PCGEJIS version. 

PCGEJIS allows for an ent.ire library of relat.ecl environllentai software to be 
incorporat.ed within one coherent. framework. To support. and ....aae all the dl\ta 
that. accumulat.es. PCGEJilS contains a catalog manager as well as transformat.ion 
rout.ines that. allow to t.ransfona data to a."'ld from DIF. clBASE and LOTUS 1-2-3 for
mat.. Also. ot.her ut.llit.y Pl'Oll"8JU like a screen editor (vi) can be incoliJorat.ed in 
the PCGEllS menu environment.. 

SYSTDS RICQUIBICllDTS 
IBK XT/AT with bard disk and/er Bernouille boza DOS Verslan 2.2 or bfaher 8087 
(80287) -th Co-Processor Two floppy disk drives A mntaua of 6 llB free space on 
the hard disk 

SYStDS Jl(ST.ALLl.TIOlr 

To load PCGEJIS on the bard disk. 

1) insert. the PCGEllS systems cllsk Into drive A: 

2) set. the drive/directory to A: by t.ypinl "A." 

3) mter "PCGEllS" 
4) an lnt.eracUve lnstallaUon procedure will take over (see PCGEHS USER'S 

GUIDE p 1-2). 
5) to load the rewttntnc PCGEllS moclules, invoke th- via the main menu system; 

PCGEllS will then prompt. for loadlnc the appropriate dlskeUes and IQide you 
through the lnstallaUon procedure. 

3.1.1 KuviJUlllMllltal Partilioailla Model (BNP~ 
Thec>l'.Y and funct..ion of ENPART are ntenstvely ezplalnecl in the PCGEllS USER'S 
GUIDE p. 2-2 - 2-7. 
To accea ENPART. postUon the cmsor over the Envtronaental Part.it.lontnc opt.ion 
in the .ma amu, and pr- th• PsDn key. 

3.1.2 oa.-1 wat.r partition coeflldmlu (PCLOGP) 
To accea PCCHEM. posit.ion Lhe cm sur over the corresponcllnc opt.ion in Lhe Chem
ical Property Est..lmat.lon Select.ion Menu and prea Lhe PsDn key. 

3.1.S h1-tic ~h-'cal prap.ty ..tlwetion (PCCIDll) 
To accea PCCHEM. posit.ion Lh• cursor over Lhe C01TR)MXICiin1 opt.Ion In Lhe Chem
ical Property Est..haat.ion Select.ion Menu and t>reu Lhe P1Dn key. 
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S.1.-l B~ B•iwetion. (PCBYDRO) 
To accns PCHYDRO. posiUon the cw 5Ur over the cmTespondlna opUon in the 
Chealcel Properly EstmaUon Selectlon Kena and press the P1Dn key. 

3.1.5 Fate of Atacmplleric Pollulallb (PCFAP) 
To access PCFAP. posiUon the cursor over the C01Tespondlng opUon in the Ch-1-
cal Property Est.lmaUon SelecUon Menu and press the P1Dn key. 

3.2 AIOOB/QUAl.2 P.,,...... 
ANNIE/QUALZ is an int.entcti'-"e preprocessor for QUAL2E. ll assisls users in 

t.he developaent. and modiflcat.lon of input. sequences for QUAL2E. 

This version requires an 1811/PC with 256K and 1 fioppy disk drive. 

llfSTw.ATIOll 

1. make a copy ~ the dlstrlbuUm fioppy disk on yoar bard disk or anoUa.
fioppy disk. (If JOU have a bard disk JOU -Y wanl to make a cllrectorT for 
ANNIE/QUAI.2) 

2. run the test. nms by t.yplns the following: 
DEJIO (carrlaae ret1D"D:cr) 
(er) 
Y (er) 
(er) 
Y (er) 

3. nm QUAL2E with file TEST.OUT as Input.. the results sboald be the saae as 
t.hose from Example Rma 18 

nLBS Olf DISTBIBUtiOlf DISK 

ANNIEQ.EXE 
ANNMF.SS.DA 
TESTl.INP 
TF.ST2.JNP 
DEMO.DAT 
READllE.LST 

necut.able for ANNIE/QUAL2 
meaaae file for ANNIE/QUAL2 
input. for test. nm 1 
input. for test. nm 2 
bat.ch nm to t.esl ANNIE/QUAL2 
this file 

P'ILBS USD BY .llOllB/QUAl.2 

ANNINP .sr.q opUoaal file contalniq mer responses to 
ANNIE/QUAJ.2 queallana 

ANNLOG.TllP fll6 aomatntna echo of mer responses to 
ANNIE/QUAJ.2 quesUons 

3.3 OllAllCBD STllaJI WATER QUALITY MODBL (QUALZB) 

IBM PC Version 3.3 July 1988 

Source: 

Cent.er for Wat.er Qualit.y Modelln1 
U .s. Environmental Protect.ion Atency 
T.nvtronmental Research Laborat.ory 
Collqe Stat.ion Road 



AUlens.Georata 30613 

(404) 546-3123 
(rIS) 250-3123 
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The Enhanced Slreaa Waler Quallly llodel is a sleady state model for conven
tional pollutants in branchfna stremu and well mixed lakes. ll includes conserva
tive substances. t.eaperalure. coliform bacteria. biocheaical oxygen d-..d. dis
solved oxy11en. nitrogen. phosphorus and algae. QUAL2E is widely used for waste 
load allocalion and permiWng in Ule Uniled Stales and other C01D1tries. 

DOCUllBlfTA.nON 

A copy of Ule following publicaUon should be obtained from Ule source above: 

Computer Proaraa DocuaenlaUon for Ule Enhanced Slreaa Waler Qualll7 llodel 
QUALZE. Llnflelcl C. Brown and Themas 0. Barnwell. Jr •• Aupsl 1995 
EPA/60013-85/065. 
The following docuaents are are al80 recomaended. How89er. they are anl7 

available on requesl. Tb898 are loan copies Ulal should be copied and relarned. to 
Ule Center for Water Qualll7 llodelhqr as soon as possible. If an7 of th- daca
ments are on loan when your requesl ls nllurnecl. your naaa will be placed m a 
wailfna Ust. and Ule docmaenl(s). as request.eel. will be ..Ued to you al the aerllesl 
possible dale. 

Workshop llanml for Stream Quallly Routinc Model QUALZE. Th~ 0. Bannrell. 
Jr •• June 1985 (Loan copy). 

NCASI Technical BvlleUn No. 391. 

Nole: The NCA.SI docuaenL contains extensive comaentary on an earlier release of 
Ule BOUrce code thal may be meful to :roar staff~-

DISTidBUttON DISDI ID 
PCRI bu been provided with 2 IBll PC DOS formaUed dlskeLLes Ulat contain 

release 3.3 of Ule Enhanced Slreaa Waler Quality Model (QUAL2E) for Ule naicro
compuler environment. The files on •ch dlsket.t.e where cr•Led with t.ne DOS 
COPY command and -Y be copied to your bard disk if you selec\ to lnstaJl Ule 
model on a bard dlslc drive (see INSTALLAUON secUon). or copied to other 
dlskeUes for backup. 

The file naae and content secUcx1 that. follon provid• a brief f11DCUonal 
descripUon of eacb file by name or file IW n\wlon type. Other sect.lon8 In Ulla 
dociWJl. onntetn lnfonmt.ton on PIOii w ~. lmtallaUon. 90Ul"CK code. 
Pl"Olf'IUI madlflaaL1oa. and necuUon. 

nLB NAllB DD coararrs 
The first disket.t.e (EXECUTE QZZ) oadldm the QUAL2E executable task 1-.e 

and t.at. inpul and output data rn. um. 187 be med to Le& your tmtallaUon of th• 
model. the Mcond disk.t.te (SOURCE QB) aanlalm the fORTRAN maroe ooM and 
all co--nd mes that. may be ulS9d to re-oa11Pile and link edit Ule Pl"011'11a shoulcl 
t.he user wt.b to make c11M1• in the model. D1*ette number 2 i• * required to 
nm t.he lllOdel. 
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Wte II •..-1 - Label= DECUTK Q2K 

QUAL2E.EXE 
OUACHL.DAT 

WORKSHOP .DAT 
XS.DAT 
OUACHL.OUT 

QUAL2E u.ecutable task lmqe. 
This Is a tesl input data sel tt.at. 987 be used to 
tea your installation of the QUAL2E .adel on your PC. 
Other tesl input. data sets. 

This is a saaple out.put. file for a QUAL2E tesl nm 
usina OUACHL.DAT as input.. When your tAri. nm with 
OUACHL.DAT as input. is caaplete. the out.put. ffl.t you 
designaLe at. run-t.im9 (ex. OUACHL.lST- see EXECUTION 
OF QUAL2E) should be compared with this file to test. 
your installat.ion or ~he QUAL2E model. 

Dinette Kamber 2 - Label = SOU8CB l(llB 

READllE.lST 
QUAL2EllS.BAT 

QUALMS.BAT 

•.FOR 
QUAL2E.LNIC 

QUALZE.OPT 

•.VAR 

This doclmenL 
This is a DOS batch Coa98nd flle that. -1 be med 
to compile and link edit. the QUALZE Pl OilUl to 
lacar pcx ate clumaes tbaL JOU _.. lo the 9DUl"ce 
code. This c:oeeem wuaw that. all lllm Ol90ft. 
FORTRAN (lfS!ORT) cc--nds and files are stored 
in a root sub-dlrecC.or7 llSl'ORT. It. also wuacs 
that. all QUAL2E bat.ch c:om-ncts. 9DUl"C8 code. and 
FORTRAN IN~l..L'DE 5UUl ce code files are stared on 
the saae diskette or In the saae root. salMllrectory 
(a: C:QUALZE). The DOS PATii should contain the 
llSl'ORT directory - naaple PATii x:;llSl'ORT; .•• 
mere ':r:' ts the disket.t.e ar hard disk drive 
that. contains the MSlORT sub-directory. · 
This is a DOS batch cc-Wind rue that. may be used 
to link edit. the QUAL2E proeram. This command 
21SSU1aes the saae stone• formal and PATii as shown 
above. All source code amt. be compiled without. 
error and object. files proclvcecl before necut.lnl 
this cc-wend. 
All FORTRAN source code flles. 
This Is a link ecll~ command file used by the 
MSl'ORT llnkqe eclltor. This file contains the 
OYerlay st.ruct.ure and all MSl'ORT LINK command 
opttoaa used for QUALZE. lt.s contents are piped 
to Uae LINK command aatcmat.ically In the bet.ch 
cxwwend files QUALZEllS.BAT and QUALMS.BAT. 
1'bt8 flle contains MSFORT PORTRAN compile opt.tons 
(lletacommands) Ulat. are med when compllln1 the 
QUAL2E lllOdel on the 1811 PC. These COllmallds are 
broasht. into t.he FORTRAN source code by t.he 
PORTRAN INCLUDE sta\nlent.. 
COMllON area declarat.lon stat.ement.s Ulat. are 
bl'OUPt. lnto the FOP""RAN IOUrCe code fll• at. 
compile Lime by the FORTRAN INCLUDE stat.ement.. 



-12-

DKYBLOPllDIT SISllCll 
the follaldnc Ust. provides the lanpqe and Proaraa developaent. tools llSed 

lo batlcl the PC distribution version for rel-- 3.3 ol the QUAL2E model. Al.so 
shown Is the reco.aended miniaua hardware and soft.ware conflpraUan for the 
impleaentaUon or the model. Make sure that. your IBM PC or "~Uble" system 
meets these specirtca.Uons before installation. 

~opam1.tS,.U.: 

Lanauace: lORTRAN TT 
OperaUna s fSt.ea: 1PC DOS v3.1(Version2.12 or hieher 

may also be used.) 
C<npiler: 
Linkage Editor: 

~tcrosofl FORTRAN (llSl'ORT) v3.31 
Mlcrosofl FORTRAN v3.31 

Overlay Structure: Yes (see QUAL2E.LNK). 

St.orqe Reqalreaents: 

Randaa Access 11...-y: 256k byt.es ol RAii 
Diskette Drive: 
Hard Disk Drive: 

lloclel may be a:ecut.ed from dbkette drive. 
()l:)Uonal. 

Imt•llaUon Size: • ,,>prmillately 514k bytes tn 62 files. 

Nuaertcal ~roceaor: OpUonal. 

llfSTAUAnOlf 
If you plan lo uecute the QUAL2E model from a diskette ·Jrtve. no lnstallaUoa 

ls required (see EXECUTION OF QUAL2E). To Install lhe QUAL2E model on a bani 
disk. transfer the contents of at. least. the run-ti .. cHskeUe to your hard disk. The 
source code diskette (Label = SOURCE Q2E) may also be copied· If you plan to 
modlfy lhe model. 

DescripUon 

Set the default drive to the hard 
disk (e.1., hard disk ''n"): 
Cr•te a QUAL2E directory: 
Chan.re default. directory: 
Transfn- files fro1a dlskett.e (e.1., 

List. directory contenb: 

ZXBCUTIOlf or QUAL2B 
Excscut.ion from Diskett.e: 

n: 

UKDIR QUAL2E 
CDQUAL2E 
COPY m:•. • n:•. • IV 
drive "•") to the hard disk with 
vertflcat.ton of copy (opt.tonal). 
this step -Y be repeat.eel for both dlskeU.es: 
DIR 

The QUAL2E model may be execut.ed from a diskette drive by insert.in1 lhe run-t.ime 
d:skett.e (Label• EXECUTE Q2E) and t.ypin1 deslpat.ion (ex. C:>B:QUAL2E). Int.his 
example you could also have desi1nat.ed drive 'B' as t.he default. drive (enter •e:· 
t.hen press the 'Ent.er' key) t.hen ent.er QUAL2E at. t.he prompt. B: > to execut.e t.he 
model. 
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Aft.er an opentq screen. the prosraa will proapl you for the inpul data sel (u:: 
XB.DAn. Drive l.U..S -y be used in lbe file naae (a: B:XB.DATI. Nen lb• pro
lrall will pnmpt you for an oulpul desUnaUon for whl::h three opllons are avail
able: 

1) Enler a file naae. Drive lellers are allowed (ez. XS.OUT or A:XB.OUT) 

2) Enler 0CON: 0
• This will dlrecl the outpul to your screen. 

3) Enler LPTl: or PRN. This will dlrecl oalpul lo a prtnler. If using 8-1/2,. 
paper. execule :.he DOS c:oarand MODE LPT1:132.8 before runnfna QUAL2E lo 
sel your prtnler lo 132 colUlllleS and 8 lines an inch. Note: Oulput. is sel for 8 
lina per inch and 88 Una per peae. This may be cbanaed by modifyinc lbe 
variable 'PGSIZE0 near lbe ..t of lbe source code file QUAL2E.FOR. If 
changed, the user will be required lo recompile and Unk the model. 

Execullon from Hard Drive: 

First, ccaplele lbe instrucUor . shown_ in lbe INSTALLATION section lhal 
maka the QUAL2E prosna residenl on lbe hard disk. To start lbe QUAL2E pro
lraJI, change lo the QUAL2E sab-dk-ect.ory an tbe bard disk by ent.erlq 
'CDQUAL2E' al the sntea pl'OlllJl. Nen enler 'QUAL2E' to bealn Pl'Oll"lm ezecv
Uon. The prosna will follow lbe saae ezecuUon sequence as oaWned In tbe pnw".
ous secuon. 

If you would like lo be able lo execute tbe QUAL2E PIClllBa fraa tbe root. 
dlrectorr or any sWM!lrectory on your systea. then modify the DOS PATH lo con
tain the QUAL2E sub-dlreclory name. 

Ex: PATH C:;QUAL2E;MSFORT; ••••. (elc.) 

MODmCATIOllf 

The QUAL2E necutable task lmqe QUAL2E.EXE as well as lbe saarae code flies 
for IBM PC and compallble systems, source code include flles. belch ccw-nd files 
to compile and link edll, and link edll OYerlaJ slruct.are and ccwma.nd/opUan files 
are included wilb the distribullon dlsket.le sel. Pleue nole lha\ the lllcn:JBOI\. 
FORTRAN compiler and link editor are NOT required lo necule tbe ..xlel as 
received on dlsket.le. However, if the user wish• lo lllOdlfy lbe model, lt. wW be up 
to t.be user lo supply the appropriale FORTRAN Pl'Oll"Ul development. tools lo 
recompli.e and link edit. lbe model. 

TECBlllC.U. CO'Tf ACT 

If you have any quest.ionB aoncemiq the lnstallat.ton of lbe QUAI.21: model on your 
IBM PC or COlllpaUble system, please contact. Davtd Disney in lbe Albens ERL AOP 
SecUon at. 404154&-3123 or (lTS) ~3123. Quest.Ions concendnc model aontem. 
appllaallon. or lbeory should be addreaed lo Tim Wool at. tbe SllJD8 nuaber. 

IBM PC Version 3.3 Oclober 1988 

Source: 

Cent.er !or Wat.er Quallt.y Modelin1 
U.S. Environmental Prot.ect.ton A1ency 
Environmental R .... rch Laboratory 
Collete Station Road 
At.h9118, Geor1la 30613 
404/548-3123 
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DITlilODUCDOK 
Yoa lmYe bem paovlded with 5 IBM PC f....u.d ~ wblcll cantetn ,,_.... 

sion 3.3 ol t.he Water AnalJsb Slaalat.t._ Pt oar w fer oramlC taarics and eat.rapbl
cat.ion staalaUon. lhe m• on each dlskeUe are sl.ared ID BACXUP f.-L eml will 
therefore require the use ol t.he RES'IORE CHE ml ID order to im&all t.h- on 
your system (see instracUons below). 

The file cont.ent. secUon provld• • brief funct.lonal d99Criptlon of oacb me by 
name. Other sect.ions in t.his docuaent. cantain informat.iall on pruerw lnsl•ll•Uon 
and modificaUon . 

. '11.B lfAllB AllD CONTBllTS 

README.1ST 
COMPLINK.BAT 

TOXIW ASP .BAT 

EUTRW ASP .BAT 

TOXIWSP3.LNK 
EUTRWSP3.LNK 

POND.OUT 
2DLAJCE.OUT 

POND.INP 
2DLAKE.INP 

W ASP3V3.!0R 

TOXIW ASB.FOR 

EU03W ASP .FOR 

TOXIWSP3.CMN 
EU03WSP3.CMN 

ror orpntc t.oxiC8, or 

This clocuaent.. 
A bat.ch ccm-nd file t.o compile and link edit 
ell.her t.he taarlcs er eat.ropblcaUoa WASP 90Ul'oe 
code. See~ fer ducramtllllm. 
A bat.ch ccw-nd me t.o •ecaW taidcs WASP. To 
necat.e, type: 10XIWASP 'Tile __ .. __.. 'Tile 
...... is t.he .... of an lnpaL dllla M 
(n. 10XIWASP POND.IMP). 
A bat.ch mwwend file to ---eakapblmUaa 
WASP. To necute, t.ype: EUTRWASP 'Tile-" 
where "file ...... is t.he -- of an lnpaL data M 
(n: EUTRWASP 2DLAKE.INP). 

Th- are link edit. cc--nd m ..... by t.he PLINK88 
Unkaae edit.or In COllPLIR.BAT. 

Th- are saaple oat.pat. fil• fer 10XIWASP and 
EUTRWASP lest. runs ustna POND.IMP and 2DLAJCE.INP 
as input. ~ t.b_. to WASP.OUT aft8r aecaUna 
t.be appropriate version ol the model. 

These are data sets which -:r be used as lnpaL 
for t.be 10XIWASP and EUTRWASP models in order 
t.o lest. your installat.ton of t.be WASP syst.ea. 
POND.IMP is a staple pond and secllaent. sJSleR 
where tcmtc dqradaUm and mabWt.y are s111111at.ed. 
2DLAJCE.INP staalat.es eab'opbicat.lm aUribat. in a 
st.raUfted lake .,..._. 
This is t.be FORTRAN 9DUl"C9 code file for t.be WASP 
driver Protraa· Tba. Protraa 80lv• t.be -
balance equaUon and controls t.be U.. st.ep fanct.ton. 
This ls t.be kinetic subroaUne that. is linked 
wtt.b W ASP3V3.l'OR to slllalat.e orpntc tcmtca. 
This ts t.be kin.Uc nbroat.ine that. is linked 
wit.b W ASP3V3.l'OR to silaalat.e eat.rophtcat.ton aUribut.a. 

If you select. to compile and link edit. W ASP3V3 wit.bout. 
wstns t.be bat.ch COllMnd me COMPLINJC.BAT u dncrtbed 
above, then you will be required to either 
- copy TOXIWSP3.CKN to WSPCMN .r4P before OOllPillRS w ASP 

- copy EU03WSP3.CMN to WSPCMN.F4P bftfore compiltn1 WASP 



EU03WSPB.CllN 
TOXIWSPB.CJIN 

TOXIWSP3.EXE 
EUTRWSP3.EXE 

mST&l..A!llm 
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for eutrapblcaUan ...... UGa. 
'Ibis .... la reqalred ....... , at dllf...- l'ORTRAN ac "' 
bloclrs for eacb slllalaUan .,.__ R---· Ulla .... 
ls needed only If JOU 98lecl to C011Pll• WASP WITHOUT usina 
the bfatcb CCJl!W9Dd file COllPLINK.IAT. If 108 chome to use 
the cc mt file. then fl a1ISl he edited In order to select 
the appropriate ccm block wblcb will be CXJpfed •'*-tically 
for each compile and link edit <- COllPLINIC.BAT for furiber 
detail). 

'lbese are the co--• blocks that. ere reqalr9ll 
by the kineUc subroat.ines (EU03W ASP .l'OR and 
TOY.IW ASS.FOR). 

Executable t8* i_. cod•. 

Before ln"•llel.laa. mmke m tbeL Jw:a- IBlllXT. /AT. er "ac •II tUble" .,-.. _. 
area-. to tile follolflas rea • Rd9'l ....._. ca11...-- and aan.--- spealf
lcaUons: 

- 640 kilabJte Re"*- Accea M...-y (RAii) 
- 360 ki1abJte dl*ette drive 
- 5/10/20 • •Jl!bste lmnl ... drlYe 
- 8087 -th coproce1mr 
- DOS version 2.12 er blah.-
- dot matrix printer with 132 colUllD capabWly 

To Install tbe WASP model. t.nmsf.- the c:am.m. at all dlskeU.es to JDar bard disk: 

Set. tbe default. drive to the hard 

disk <•·•·· bani disk "a"): 
Create a W ASP3P dlrect.ory: 
Req...t. verlflc:aUan at copy: 
Chanae clefaal.l cllrectary: 
Tnmder fU. from cll*ette (e.1 .• 
clrtve "a") to the bani disk: 
~e verlflc:aUoa: 
Verify cllnctory OOIMat.a: 

MODIPIC.&nm 

n: 

lllCDIR W ASP3P 
VERll'YON 
CD/WASP3P 
RES'l'ORE •: n: 

VERD'Yorr 
DIR 

Ezeca&able tall•-.- for TOXI and EUTRO WASP for IBM PC and ccmpaUble ,,,._ 
"- baq bem lncladecl on t.he dl.trtballon dlsk.U.. Plaue note Ulat. t.he IBM 
Profeatanal lORTRAN eo11piler ~ROl'ORT v1.0) and t.he Phoeniz Saft.ware .U.X:i
atea link editor (PLINIC86 v2.11) are not. required to run either WASP prosraa. 
However, lf any modiflcat.lon of t.he lORTRAN 90Urce code ls required, then boUI of 
these at.ware developiaent. tools will be required. 
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3.5 DYllMIC TUllCS llODBL (DYifTCll) 

PC Version 1.0 July 1966 

Source: 

ti .S. Environmental Proleclion Agency 
Environaental Research Laboratory 
College SlaLion Road 
ALhens. Georgia 30613 

(404) 546-3123 
(FTS) 250-3123 

IRtWUDUCTlm 
lbe DJnuUc Toxics llodel (DYNl'OX) is a..-. load lllJnnetkm ..-.i uslns a ......... 
bflislic mcJdellnc technique. Ideally. It would be dmlraltl.e to u 1111 the 1 u n\s of 
toxic cti.."ICbaraes on nceivfnt -1.er quality cwer the ...ure 1'1111118 of blslcrlc:al and 
ruture conditions. These condlUons would then be aml1Zed to define freqwy 
and duraUon of expusm e above specified Ualts. Unfortuaately, on a practical 
buts this approach is impossible. How99er, three proceds'ee are r..my avail
able which estbl:ates this ranee of condiUons. These are: 

1. ConUnuous Slaulation 
2. Monte Carlo SlaulaUon 

3 Loe Normal Anal7sis 
All three are included In tile DYNTOX Protraa· 

DYNTOX is a staple Interactive Proanua ustnc ANNIE as the user interface pro
graa. ANNIE will lake the user throueh the DYNTOX proanua step by step and 
assist the user in necutlnc the proeraa. 
This microcomputer implementation of DYNTOX was done by llr. David Dilks of 
Li~Tech Inc. and the ANNIE routines were developed and modfflecl by Mr. Jack 
KitUe of Aqua Tera Inc. 

DOCOJIDTATION 
A copy of the DYNTOX User's lfanual accoaapanies acn response for the model and 
will be forwarded to PCRI in due course. 

DlstlllBOTIOll DISUI !ES 
You have beeal provtded with 5 IBM PC DOS formau.ed diskettes that contain release 
1.0 of the Dynualc Toxics Model (DYNTOX) ror the PC operat.in1 environment.. The 
ma on ach of t.he disks are stored in BACKUP format. and will t.herefore require 
the use or t.he DOS RESTORE conamand to install u. .. on yonr system (see tnst.ruc
t.ions in INSTALLATION sect.ion). 

Th., me name and content. sect.ion t.hat. follows provides a brief functional descrts:r
t.ion of each file by name. Other sect.ions in t.his document. contain infonaat.lon on 
proaram development., installation, execution, and modlficat.ion. 
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nu .... am CCMIDIS 

READllE.lS't 'Ibis docuaent. 
COllPLINK.BAT 'Ibis Is a bat.ch commend file \bat Is 1IS9d 

to compile. link and t.esL GecuW t.be Loni 
and Short versio'J of DYNTOX. (See DEVELOP!IENT 
SYSTEM for cllfferences belween Uae lwo 
verstaas-see file llsUnl for clucmaentaUon 
on how to use Ulls comaand.) 

DYNTOX.EXE lhe ezecatable I.ask image for Ute Lona 
version of DYN'IOX. 

DYNTOXS.EXE The executable task image for Ute Sbol"l 
ve!"Sicn of nnnox. 

DAllAKE.EXE The necutable task mas- to create the 
ANNIE direcl access •HK19 file ANNJIESS.DA-

• .fOR 'Ib- are the PORTRAN SUUl ce code fll• 
fer tbe DYN10X ...a.t. 

ANtJ'DL.fOR This 1s" sroap of roRTRAN w ce oaH 
t.baL CCJllPri8m Ute ANNIE lnttlrf- -pr-ap---.-

DAIL\KE.!OR A IORTRAll prccraa Ula&. ca d• U. AIOOZ 
direclecc•• •111119 rue fna ANlflll3S.slQ. 

ANNllESS.sEQ Tile ANNIE ............ •H•P me \bat Is r..i by 
DAIL\KE.EXE to create tbe cllred. acc1ls ru. ANNJIF,SS.DA. 

•.coll Th• umctated roRTRAN CJ -rr block fll• 
for ANNIE and DYN'IOX that are includecl ID tbe 
appropriate roRTRAN prosraa d1ll1na compUaUon. 

DYN.LNK The PLINKB6 link edit. c:omwend rues that. 
DYNS.LNK c:oataln Ute 09erlay stract.ure for the Lone 

and Short ventons of· DYN'IOX. 
STORET.DAT This 1s·an STOREY data bae a•llP1• that. can be reed 

Into DYN"10X by runniDI n:sTl.lNP. 
TEST8 .lNP Th.e are euaple data sets that. can be 

used to illustrate Ute vartoas staalaUm 
t.echnlques usecl in DYNTOX. 

DERLOPDllT SYSTBll 
The followln1 llsl describes Ute J.anpqe and protraa developaent. tools used at. 
CWQll to build the atcrocomput.er dlslribuUon version for release 1.0 of lb• DYN
TOX model. Al.BO sban Is lbe recomaended alnlaUll hardware and son.nre confl
aurat.1.on for ~ of lhe model. Make sure that. your 1811 PC or "compat.l-
ble" ,,-.. ...... tb- mpeclflcat.tons before tnst.allaUon. 

Develop•••t Sy a..

Lanauaae: 
Operat.illl Syst.ea: 

Compiler: 

Linka1• Editor: 

Overlay St.ruct.ure: 
Nwaertcal Coproceaor: 
Installat.ion size: 

PORTRAN 77 
MS DOS v2.12 (Hlaher ventons of 
MS/PC DOS may al.o be used.) 
IBM Prof eaional PORTRAN 
(PROPORT vl.0) 
Phoenix Soft.ware .usoclat.es. LTD 
(PLINK88 Plus v2.11) 
Ya 
8087 or 80287 required 
Approxi-t.ely 2.0 .. pbyt.n 
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SHORT VERSION: 
Randml Access lleaory: 256k b~ of RAJ( 

Diskette Drive: Required ~or installaUon only 
Hard Disk Drive: 
Run-Time Size: 

5 aegabyles or larger (1011 c-ecmuaended) 
Up to approximately 3 aega~yt.es of 
hard disk storage may be MQuirecl 

LONG VERSION: 
Random Access Memory: 512k bytes of RAJI 
Diskette Drive: Required for installation only 
Hard Disk Drive: 5 megabyt.es or larger (10M recommended} 
Run-Time Size: UD to approximately 3 megabytes of 

hard dlsl! storaae may be required 

DfSTALLATIOlf 
To install the DYN'l'OX model on your IBll PC or cc...,.Uble SJ9lea. lnmsf.- the 
contents of all diskettes to your hard disk: 

DescripUon 

Set the default. drive to the hard 
disk (•-&-. hard disk "n"): 
Cr•te a DYN'IOX directory: 
Request. veriflcaUoa of copy: 
Chane• default. directory: 
Transfer files froa dlsket.te (e.1 •• 
drive"•"> to the hard disk. Make 
sure you have at. least 2 aepbytes 
of free space: 
Remove veriflcat.lon: (opt.ional) 
List. directory contents: 

EDCUTIOlf OP' DYllTOX 

n: 

llKDIR DYN'IOX 
VERUT ON (opUonal) 
CDDYN'IOX 
RES'IORE a: n: 

VERIFY OFF 
DIR 

You have been supplied with t.wo executable task Imai• for the DYNTOX model. a 
lonl and short. version. The -Jor differences bet.ween these versions is that. the 
short. version can be n:ecmed on a PC that. has only 256k bytes of random access 
a..ary, where as the Iona version requlra 512k of random access aemory. The 
short version of DYNTOX Is Uaft.ed in the leqth al the sllaulaUons that. can be ran. 

Pleue note t.baL prosraa n:ecut.ion -Y not. display the exact. saae screens as 
shown In the docnlllentaUon. This ls due t.o co-ctevelopaent. of the code and doco
mentaUon. 

Before necut.ln1 the DYNTOX model. you -1 be required to modify t.he DOS 
system conflprat.lon file CONFIG.SYS. This file should be under t.he DOS root. 
directory on your hard disk (CONnG.SYS) and should at. least. contain t.he state
ments 
BUFFERS•10 
FILF.5•7 
t.o execut.e the DYNTOX model on your PC. If • ., ... stat.eaent.s are not pr...-,1t. then 
modify t.h• CONFIG.SYS file accordlnlly. Or, cr•t.e thla file and add t.hae state
ments with a t.n:t. or word proceaor, the DOS COPY or ECHO ~. or the DOS 
line editor EDLIN. s .. t.he DOS Operat.ln1 Syat.ea Reference Manual for com-nd 
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and 1'ateami. strac\an end usqe. 
If JOU were nqalred to ediL mo.· ¥141 lhe CONt1G..sYS file f«· these ccw-nd<$. 

then ..... will need to perfona a .J)'Stea e>ld sbll t (power off/pow•r on) or a want 
start (ClrVAlt/Del) for lhese cbapces t.o becolle effecUve. This step aast. be '».Jt

plet.ed successfully before at.t.aaptbp to ezecule t.he DYNlOX aocl11tl. 

Before n:eculine lhe DYNlOX model you musl ezecule DAHAKE which s:tll 
create lhe ANNIE direct. acc.ss aessaae file called ANNMESS.DA. To do lbis 
chanee to lhe DYNTOX ~ an lhe hard drive by en~mne CDDYNTOX. 
Then type DAllAICE and press lhe Rellll'n or Ent.er key. This houhl take abc:M.t. 5 
minutes to execute. 

To execut.e lhe DYNlOX modgl. cha."~• to lt.e DYNTOX sub-G:cectory (CDDYN
toX) CJD your hard drive. Tbm t.ype: 

DTh"'TOX /R2048 (For lhe Lame Version) o~· 

DYNYOXS /R2048 (For lhe Short Venlora) 
The /R2048 Is to infana ~ to mitlallze lhe miaam reccrd lencth t.o be 

equal to 2048. 

After the DYN'IOX Pl'Oll'Ul al your cboice beslns necuUoa JOU will be 
areetecl by a welcoae 9Cl'em. Once there you -Y select one al two optlam: 1) 
start. an lnleracUve session or 2) run a t.esl data seL If JOU elect to ran a t.esl 
data set.. you should answer lhe first. question with a "Y" 1 •pc11199 lhm press the 
enter key. You will nul be asked for an "Input File N-"· You should rapond by 
l7Pinc in lhe naae of a lesl data set.. It. is suaated that. JOU start. wilh test. data 
set. 1 (TEStl.INP) and work sequenlially tbroulh t.be lesl data sets. This ard• Is 
suaated since lalt.er data sets -Y access files that. are created by lhe earll• 
t.esl data sets. An nample Is the nae Series files. 

If you electecl to have an tnteracUve session follow t.be illn:mpts 1lven by 
ANNIE. Whm uslns \be IDtaractlve version. yoa may termnal.e necaUoa at. any 
lime. Your 1espmaes darlnl lhe smloa are •ved in the lotr file ANNIE.LOG. This 
file may be r-..t and read back in as a data set. that trill 1 ww prCJll - ne
cuUon where lhe previous nm stopped. 

PLEASE NOTE: One llaitaUon of lhe SHORT version is t.hat. It. cannot do t.be 
Time Series staalaUon. 

KODmCAnOlf 
The necutable task lmq• DYNTOX.EXE and DYNTOXS.EXE for t.he 1811 PC and 
compaUble s:rst.ems bu been included wtlh the dist.rlbuUon dblkeUe set.. Pleue 
note u..L the 1811 Prof ..tonal !ORTRAN C011Pller and the Pboeniz Soft.ware Aao
ciale9 llnkqe edit.or are NOT required to necut.e the llOdel u recolved on 
dlsk.U.. Haire••, If the user wi9b• to llOdify t.he aodel, it. trill be up to the user 
to supply t.be approprla&.e !ORTRAN proeraa developaent. tools required to recom
pile and llnk edit. either version of the model. 

TBClllllCAL COllTACT 
If yoa have any quest.ions concernin1 the installaUon of the DYNTOX llOdel on your 
IBM PC or compat.ible syst.em. please contact. David Disney in the At.hens ERL ADP 
Sect.Ion at. 404/548-3123 or (FTS) 250-3123. Quest.Ions concerntn1 llOdel content.. 
appllcat.lon. or theory should be addreaed to Tl• Wool at. the .,.. number. 
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3.8 BYD80DYIUlllC SlmJL&nOlf PROGH•• (DYllllYD3} 

IBll PC Venton 3.0 Auausl 1986 

Source: 

Cenler for Waler Qualily Modeling 
U.S. &nvirorunent.al Proleclion Agency 
Environaental Reseerch Laboratory 
Collea• SlaUon Road 
Athens. Georgia 30613 
404/546-3123 

n"RODUCTIOM 
Yea have been provided with 2 ILll PC formalt.ed diskettes which contain version 
3.0 of the Hydrodynaaic SiaaulaUon Proaraa DYNHYD3 far rivers, lakes, and Udlll. 
areas. The files on •ch diskette sboald be copied to 10lll" bard disk 1ISlna th• ~ 
COPY COIUl8Dll. (See instruclions below.) 

Tb.a file contenl section pro9fdes a brief f1BlCUoaal descrlpUon of each me by 
name. Other sect.ions in t.his docuaent contain Information on prosraa lnstellaUon 
and modiflcaUon. 

FILI! NAllE DD COll'tDTS 

READllE.J.SI' This clocuaenl. 
DYNHYD3.FOR This is t.he FORTRAN source code file for the 

DYNHYD3 Pl'Oll"Ba· 
DHYD.COll This is the COllJION block som ce code that. Is 

brouabt. lnto t.he main 900rce code by t.he FORTRAN 
INCLUDE statement.. 

DYNHYD3.EXE Executable task t.qe. 
COllPLJNK.BAT A bat.ch COmlUUld file to compile and link edit. 

the DYNHYD3 prosraa. See file for documentat.ton. 
DYNHYD.BAT A bat.ch COll-nd file to execute DYNHYD3. To 

ez:ecut.e, lype: DYNHYD3 "file naae" where "file naae" 
ls the naae of an Input. data set. (a:. DYNHYD3 COE12.INP). 

COEF2.INP This Is a data set. which _,. be used as input. 
for t.he DYNHYD3 model in order to t.est. your 
lnstaUaUon of the DYNHYD3 .,.__ COE12.INP Is 
a simple hyclrod7JIUl!c ran for a 13 ....-t. est.uary. 

COEl2.0UT This 18 a saaple oat.put. file for DYNHYD3 and 
i-epr9Mllt.s a t.est. run mine COEr2.INP 
u Input.. Compm-e t.hls to DYNHYD3.0UT after 
ez:ecutlna t.he lllOdel. 

CANAL.IMP CANAL.IMP Is a special suaple Input. data Ht. fort.he 
CANAL.OUT DYNHYD3 lllOdel. This data set. provtda an example 

of how DYNHYD3 can be linked wtt'i WASP3't2. To UH 

this you mtJS\. first. ran DYNHYD3 with t.he supplied 
data sel COE!'2.INP. DYNHYD3 wlll produce a f onnalt.ed 
file called SUMRY2.0UT. Upon n:ecut.in1 WASP for 
euLrophicat.lon (vta EUTRWASP CANAL.IMP - see PC 
W ASP3V2 docmlent.at.ion) wUh t.he CANAL.IMP u t.he 
input. dataHt., W ASP3V2 will reed In the Ron and 
voluma from SUKRY2.0UT. CANAL.OUT 19 supplied for 
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comparison with WASP .OUT which is produced by 
aec:uUne EUTRW.ASP. 

PLEASE NOTE: 
If il is deslr-ed to link nows and volumes data (SUllRY2.0UT). as produced during 
the execution or DYNHYD3. with either of the W ASP3V2 programs (TOXICS or 
EUTROPHICATION). :yot: aust. firsl sel the appropriaLe swlt.cbes in yoor input data 
sets for DYNHYD3 and WASP3\'2. The input data set. (ex: COEF2.U:P) for DYNHYD3 
must. have a ''2" in coluan five or the SUMMARY CONTROL DATA card group. A value 
of ''2" will cause DYNHYD3 to produce a ronaat.t.ecl flle called SUllRY2.0UT. This 
modiflcat.ion has alreaQy been made to the COEF2.INP data file as supplied with this 
disket.Le set.. 

Example: 

- SUMMARY CONTROL DATA -
z 00100 10 3 10 5 9 13 1 9 4 8 13 

A WASP3V2 data set (a: CANAL.IMP) ausl have a "5" In line one, columa five of 
card UoUP D: n.ows. A value of "5" Indicates to WASP3V2 durtnc execution tbaL ll 
should look for a rormaUed file called SUJUtY2.0UT. When these modlflcaUomr are 
made correcUy, WASP3V2 will reed voluaes and flows and conUnue aecutlon of the 
TOXI.:S or EUT'WPIDCADON proanm, dependlna upon which aodel the data M -
built. to be U9fid with. For addlUonal lnformaUon on the Unkqe see lhe model doca
mentaUon. This moclfflcaUon has already been aade to the CANAL.IMP data flle a 
supplied with this diskeUe set.. 

Example: 

5 13 D:n.ows 

DfSTALLAnDK 
Before installaUon, make sure that. your 1811/XT. I AT. or "cmapeUble" system ....
ores up to the followina recomundecl minhaum hardware conflpraUon and 
soft.ware speciflcaUons: 

- 256 kilobyte Random Access Meaory (RAM) 
- 360 kilobyte diskeUe drive 
- 5/10/20 mepbyt.e hard disk drive 
- 8087 math c:oproceaor 
- DOS version 2.12 or hl.aher 
- dot. -Uiz print.er with 132 column capabWt.7 
To Install the DYNHYD3 model, t.ramfer the cont.enbl of all dlskeUes t4J your hard 
disk: 

Description Command 

Set. the default. drive to the hard n: 
disk <•·I·· hard disk "n"): 
Cr•t.e a DYNHYD3 su~lrectory: MICDIR DYNHYD3 
Chane• default. directory: CDDYNHYD3 
Transfer tll• from dlskeUe (e.1., COPY 1n:•.• n:•.• /V 
drive "m'') t.o Ute hard disk wit.h 
veriflcat.lon of copy. 
Verify copy by list.Int directory DIR 
cont.en ts: 
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llODll'lCATIOlf 
The n:eculable task taqe ~YNHYD3.EXE for IBM PC and coaapatible systems has 
been included on one of lhe distribution dtskelles. Please nole lhal lhe IBM Pro
f essional !'ORTRAN compiler and linkage editor (PROFORT and LINK vl.O) are nol 
required to run lhe DYNHYD3 Pf'OITIU8· However. if any modification of lhe FOR
TRAN source code is desired, then both of '.hese soflware developmenl tools will be 
required. 

3. 7 ISCST: Industrial Source Ccmplez {short lera) 

The ISC is a stat.e-af-the-ar+. version of lhe basic Gausston air pollution model. 
ircluding several ezlensions and modifications lhal allow a versalile use for a 
t:road range or industrial problems. estimating concentration as well as deposilion 
vaiues. The model can handle mulUple point. and area sources, describes lelllpera
lure and stack '1ependenl pluae rise. particle size dependent. set.Ulng characleris
tics. secondary enlralneaenl of seWed particles t.brouah spal1all7 variable 
refieclion coefficients. effects or lopoat aphy. and wake effects in the nefahbor
hood or lal1 balldiJles. 

The JSC SAort-T~:""a Mod& (JSCST) is desllned to calculate gromd-level con
cenlraUon or deposiUon fn:m stack. voluae or ar• sources. The receptors at. 
which the concenlraUon or deposiUon are calculaled are defined on a z-y. rfabl
handed Cartesian coordtnat.e systea grid. Discrete or arbttrartiy placed r~ 
tors may be defined. Average concentralion or total deposlUon may be calculated 
in 1-. 2-. 3-. 4-. 6-. 8-. 12-. and/or 24-hour Uae periods. An ·n·~y averaae con
cent.ralion (or total deposlUon) or an average concent.raUon (or total deposlUon) 
over the total number or hours may also be comput.ed. ConcenlraUons (depost
Uons) may be compaled for all sources or for any comblnaUon of sources the user 
desires. Other opliom include input. of terrain heights for receptors. tables of 
hi1hesl and second hi1hest. concent.raUons or depositions at. each receptor and 
tables of the fifty maxfaua values calculat.ed. 

Other eztensions of the Gaussian Model include: the lnfiuence of urban or 
rural ar• on the ••ther; plume rise (Bri1p 1971. 1975); variable topography of 
t.he area. lnfiuencin1 the variat.lon of wind and t.emperat.ure; the lrafluence of build
inp close to the source (Huber and Snyder. 1976; Huber 1977), affecUng the coef
ficient. of dispersion; the exponenUal decoapostUon of chemicals; a staple deposi
t.ion model (Duabauld et. al •• 1976; Craaer et. al .• 1972). 

oisramonOlf nus 
The followinl subrout.lnes are on the dlst.rtbut.lon disket.le: 

disc 
dyout. 

erf x 

di* aat.sn& sabroat.lne 
prlnb t.h• dally concent.rat.lon (depmlt.lon) for a 1lven t.lme 
period for a liven day. this rout.In• also prints the hl1hest. 
or second hi1hest. tabla of concent.rat.lon (deposit.ion) for a 
pven averaatn1 t.IJDe. finally, this rout.in• prlnt.s the "n"-day 
table or prints the elevat.lon hei1hts for all receptor polnt.s. 
if lav1 = 99. print. elevat.lon hel1ht.s. 
if iav1 = 75, print. 'n'-day table. 
if 1na1 = 1. print. dally table. 
lf ifia1 = 2. print. hi1hest. table. 
if ma1 = 3, print. second hi1hest. table. 
error funct.lon: calcalat.e erf(a) - erf(b). 
hpl = lower limit., hpu a upper limit.. 
lrfd out.put. 
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hp cllmll7 .... proenm 
inchk this routine reecls lhe rest. of lhe !npul variables and provides 

default values If required. abc tables UsUna lhe inpul vari
ables are controlled. by lhis routt.,e. 

lnday lnpul a day of met. data and cc.pule wind speed ca~ 
in order to load default value for p or dlhdz. 

insorc inpul variables related to particulate sources. 
intopo this subrouUne reads lhe terrain elevaUon for the receptor 

(lid and/or lhe discrete receptors. 
iscst. this is the -'n subroulL"le of lhe epa industrial source complex 

short tena aoc:lel. this routine's purpose is to calculate lhe 
amount of storage required for tables, receplc>r grid and source 
information. in order for these calculaUons to be made lhe 'lsw' 
array, lhe variables which deteralne lhe nuaber of receptors and 
the number of sources are read. 

maz50 lh!S rouUne holds lhe biabest. 50 concentraUms (depositions) 
for a atven u.. period. 

muol this roaUne lists the hlshest. 50 concentraUons (d~Uom;) 
for a lfven Liae period • 

..tel this roaUne contains the model eqlJllUons for calcalaUna 111Nbd
level concentration or deposlUCXl includlna the plume rise 
eqlJllUons. lhls routine abo controls the calculatkAI and output 
of all tables the proeraa produces. 

stgmaz this roaUne calculates the vertical st.- lfven the effective 
downwind distance xb in kna.et.en and stablllty cateaorY 1st. 
If lf1ac = 1, calculate st.- z. 
If lf1ac = 2, calculate averqe 'b' only. 
If lflq = 3, ~Jculate effecUve downwind distance indez mcttst. 
as a funcUon of xb, u and stabtllly. 

spezoaL lrid output roaUne. 
verl this routine compiles the -Uon tena in the verUcal tera for 

aravttalional seUUna cat.eaorta. 

t. Major topia of trabdq amt lectura 

4.1 EIA, Modellftl, and Soflare ED1ineertnc 

A series of more or lea dally aomina and afternoon lect.ura was lfven on a 
number of topics relat.ed to the PC llOftare delivered u well u several 110re 1en
eral \opics. 

Lecl.1lres on Envlronaental Impact Ass .... enl, Envtronaental Moel •Una. and 
SoRwan ~ were taraely bued on Munn (1979), Gordon (1985), and Ker
nllhu and P1a111.- (1978). 

AB one concrete uample of a comprehensive environmental Impact st.udy, a 
cue st.udy for the Ganp river with special reference to lnduslrtal pollution wu 
dlscuaed. For this study, data requirements, 11ajor models, and the overall fnua• 
work and fona of preunt.allon of th• renlt.s •er• elaborated wllb the eroup. 
4.2 Exercise: air pollut.lon moclelina with a box model 

u a concrete proarammln1 example, ustn1 roRTRAN77 on lhe PC XT, an 
indoor air pollution lllOdel for induslrtal product.Ion sit.es, e.lf., foundrta, WU 
developed and i11Plemenled. The lllOdel la baHd on the IO-Called Box-model ( ... , 
•·•··Gordon 1985, p 84-85), and wu developed tot.U.er with an tni.racttve. IMfta 
bMed user interface includln1 contnl dependent. default. ~. Input 
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feasibWt.y cbeclm. and error correction funal.._.. 

lbe ..tel CDllpates indoor air pallaUan lenls aa a funcUan al bulldk~ 
aeoaetry. venWaUoa. futtUve em1.-... md opwatlnc 9cbedul• and calculates 
polluUm concent.raUms for a 24 boar cycle. llodel oulpal - also presented In a 
simple graphical for9at. as a uae ser'f• cllqraa. 

4.3 Exercise: lin..,rinter arapbics for..,... output. 

As an immediaLely useful software tool to beUer visualize and present. model ouLput. 
graphically. a set ol simple raster-based roaUaes was deYeloped with the project. 
team. They include one-cliaemkJnBl Uae serf• display (used for the coacentraUoa 
Ume series of the box model a...m.) and 2D concatratim field displays (with 
implicit. isoline contours) for a Gaussian ,.fr polluUoa model. 

4.4 Introduction to models and 3Dftwan transferred 

PCGEllS: EPA's Graphic Exposure llodellna Systua 

theory. principle ol operaUon. lnst•ll•Uan, lnclasloa -al eddltlaml ...,._ 
specified soRware. with ext.ensive reference to the PCGEllS USER'S GUIDE. 

ENPART: Environaental parUUmfna model 

basic principle of the fuaaclt.y approacb (llcKay) and eqalllbr'iaa IMJdellna. 
PCLOGP: chemical property est•-Um (octanol/water coeff .) 
PCCHEll: aotomaUc ch811ical property estl-t.lon 
PCHYDRO: chemical property est.imaUoa (hydrolysis) 
PCFAP: faLe of ama.pher'fc pollutant. 

principles of rqressfon based empirical estt-uan Pl ucedw •· 
ANNIE: lnt.eracUve Pre-proceaor for QUAl.2 and DYN"IOX 

basic principle and advantaaes of lnteracUve, menu driven Pl'OIP'UIS with 
reference to the box model example which uses the saae Lechnlques. 

QUAL2E: sleady-staLe waler quallt.y slaulaUon model 
WASP: dynamic waler quallt.y slaulat.lon model 
TOXIWASP: for t.ozlc substances 
EUTRW ASP: for eut.rophlcaUon probl ... 
DYNTOX: stochastic toxic wasLe allocat.ion !ftadel 

introducUon to Wf..Ler quallt.y modeUnc, basic sleady stale models ~h as 
St.reel.er-Phelps, ciJnamlc moclela, speUally dJst.rtbuted (mulU-ccJaPlb .ment.) 
lllOdela, relauan.blp of water quallt.y and alr models (In particular t.he box 
model discmHd en-tvely. 

DYNHYD: 1.......i hydrodynuaics (preproc1a:or for WASP) 

UM al DYNHYD a a preprocsamr for WASP, Importance of hydrodynamics for 
•ter qaaUt.y modellna. 

Iscsr: Indmtrlal Source Compla air polluUoa model 

basic t.heory of Gauatan air polluUoa modellna, ...-ctal f•t.ura and exten
sions of I.he ISC model, aaaples of model lmpl...m.Uon incltidlna lnt.eracttve 
input. 1enerat.lon and 1raphica1 out.put.. 

4.5 further project. eailJllMllta 

On specla' --~of Mr. A.K.Gupta, a set. of further problcu and project. aatan
menta, bah on t.he t.ralntn1 mat.ertal and t.he ldt.ware delllfered and developed, 
wu desllMd wtt.b and for t.be project. i.e. for cont.lmnn1 work. 
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Th-pro.-. a 's 1nbt include: 

l) ...... w .. ol PCGEllS OD the new PC AT: 

2) I~ ol all awil&able models Into lhe PCGEllS fraaework: lhis shoulcl 
incl11119 all tile EPA models delivered. models already available and opera
Uoml m lhe PCRI PC {staple Gausstan air pollution model). lhe box model 
developed clartna the asstpaenl. the araPhlcs sabpl'Oll"BJD {IM>dlflecl to 
stand-elone uWlU•. see below) developed for screen/lineprlnter araPhics. 
and lhe screen editor vt as well as the data base manqeaenl and 
edltor/aWlly prasnua dBue and Wordsta?" available a• PCRI; 

3) Develop the llneprinter uapbics subroutines for me- and lwo dlaensioml 
data clbplay {Uae series and concent.raUon fields) Into stand-alone ulilily 
Pl'Oll"BJD. reeding their respecUve inputs fl"'ml disk files. for inclusion into 
PCGE.S. 

4) Further developmml of the Box model; this should include: 

• a rerun and out.put. comparison opliaa for aalUple rans: 
• coapUna the Uae wi• plal proO"aa with the .:Jdel for sillple or Jll1ll.Uple 

plo&a ol ~ profll•; 

• add rule buecl «epanenls thal saua strateat• to reduce workp1w ~ 
centraUoas. baed on either increae in venUlaUon. dlff_... 
CJ1.'91'8Um/venWaUoa scbed'lll•. or reducUon ol flJlfUve -1ss1m ctep_.Una 
on cost and lechnlcal feuibWt.y crilerla; 

• add sillple 8lllinerlDc cost est•-uaa to the sauested strateata: 
• develop a report. aenerator that. print.s a awry of lhe problea. model run 

raatts. and sau..uons lnclud.lne sraPhlcs in an aUracllve and directly ... 
fal report f~. 

5) Add in\eracUve and aenu-driven iDpul roaUnes including ernr c:orrecUm 
and a report. generator lnclU&llnl the ll'Phlcal out.put. rout.lne developed to 
lhe exist.Ing Ga1155ian air polluUon model. 

6) Exlend lhe Gauaian model to a'lllUple 90Ul"Ce sit.uallon. usina basic malrix 
addlllon of individual source r.atls. 

5. A Catalas of Tnical Pmba- Sitaatimm 
To assess lbw t.raining, soft.ware, and hardware requlrftHlllt.8 of PCRI. an 

efforl wu made a parl ol the work program to compile a cataloa of t.yplc:al prob-
1.. sit.uallou that. PCRI 1l8llla to develop and apply COIDPuler based analysis 
naethoU fer. Tb- problems have been ll'OQP8d Into the fo~ cat.eaori•: 

1) Air PollaUaa 

2) Watw PollaUm 

3) Soil and Food Chain 

4) Tosic Substances and Wut.e 

5) Risk Aaealaenl 

As a croa-cut.t.lna th•••· lhe t.opic of aeoeraphlcal data -aeaenl, e.a .. for spa
t.ial Impact. anal::rwts. emeried. 

Under the above cat.eaort•. only point.. 1) and Z) are currently addreaecl by 
PCRI. In t.he air pollut.ion field, sintle-BOUrce eaiaions fl"Olll t.henaal power a
t.ions with suspended sollu and SOZ u U.e main panuHt.en of lnt.ere8t. are of dom
inant. i•portanoe. Analywts Of ceaent. lndmt.rta •bun •i•tlar lllOdel relevant. 
charact.ori.t.lcs. However, in both cua depc.tUon of dmt. and fiy uh. rnpec
t.lvely, 1hould al90 be taken into COll8iderat.lon. Currently llOdeltn1 exerolaa ar'e 
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restricted to stnale-source and S02 siaulaUons. In addiUon. topics such Uae kilns 
(several point and/or area sources). foundrl~ (several point or area sources). 
and lhe special case of accidental at.aospherlc eaisstons (such as in Bhopal) were 
brought up. 

In lhe area of waler pollution. organic wasle polluUon (BOD) In rivers (In par
t.icular t.he Ganges), from several municipal and/or industrial point. sources are 
t.he major concern. 

Other relat.ed t.opics such as grour.~waler pollution. solid waste sites (at.mos
pheric as well u waler pollution). bioaccuaulalion of heavy metals from fly ash 
are in part treated by laboratory melh"'Cis and field st.udies. but not. yet with panll
lel model based analysis. 

For lhe range of lhe above t.opics, a set of well establlsbed and relatively sta
ple lo use models with modest. data requireaents can be suaeeslecl: 

Atmosphere: 

Waler: 

Toxics: 

Food Chain: 
Risk Analysts: 

Geographical 
Information 
Systems: 

ISC Onclust.rtal Source Complex llodel) 
staple box models for flnt. screenfnc 
QUAI.2 for BOD sludles In rivers (steady stat.a) 
EUTRWASP for dynaaic (lranslenl) analysis 
direct bnplementaUon of a simple Streeter-Phelps model 
WODA (a self-calibraUna Streeter-Phelps model) 
TOX-scREEN for mulU-medla (atr--t.er-soil) analysis 
includina t.he soil lllOd•l SESOIL 
ENPART for basic aulU-IHdla screen1na 
WASP and DYNTOX for -ter polluUon by orpnic tcxlcs 
TERllOD (adapled from a radionuclide uptake model) 
lhe World Bank fault tree analysts packqe 
direct. iaplementation of engineerfnc foraulas. e.a .• 
from the "yellow books" of lhe Dut.ch alnlst.ry for 
Housina physical Plannlnc. and the Environment. VROll. 

GRASS (US Army Corps of Enlfneers) 

Most. models mentioned in the air and wat.er cat.eeorias as well as several in 
lhe toxics IJ'OUP have been made available to PCRI durtna the current assipment 
(see section 3). 

A short deacrt~ion of these models. their availability. contact addresses. and 
related literature 18 lfven int.he appendix. 

In addlUon the followin1 software and inf onaatlon syst.ea projects were dl9-
cuaed u beina of ar•t. interest. and pot.entlal usefulness to PCRI. It. should be 
noted here. however, t.hat. most oft.he proposed projects 118led below are certainly 
of more 1enensl int.erest. and would therefor warrant some consideration on the 
part of UNIDO. 

1) dat.a base on (hazardous) chemicals and industrial pollutants 

2) data base on industrial waste stremu 

3) data base on waste t.reallllent. t.echnoloties 
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4) data bue on industrial prncess tecbnolocies 

5) data bue on pollution conlrol equipaenl and lechnoloefes 

6) model and soflware inventory. 

• The comptlaUon and development. of these data bases as well as compilina. 
adapting. or developina a coherenl set. of. in view of their int.ended dtstribullon in 
developina count.rtes. primarily PC based models and soflware tools for industrial 
pollution control. environmental impacl analysis. and risk assessaenl would be a 
worthwhile projecl for UNIDO to consider. Onaoina and planned work al PCRI could 
certainly cont.ribule as well as areeUy profll from such an int.ernaUonal research 
and developaenl as well as disseainaUon effort. 

8. Propcaal for an lntepated llardware/Softw.re Ka.'rira .... t 

ll seems obvious that. an upstart.Ina inst.lt.ulion like PCRI should be able lo take 
advaatqe of the large amounl of available :soft.ware in the field of envtronaental 
impact. assessaenl. risk analysis. and relaled areas. 

Thus. one of the most. iaport.anl funcUanal cbaract.erisUcs for an in-home 
computer lnstallaUon bu lo be a finlble and powerful soflware developllenl 
enviroomenl that. will allow for the easy and cost efficient. adaptaUon of avatlable 
software lo the specific condit.ions required. 

It. ls therefor strongly reCOIDDlended that. any hardware/soft.ware solultcn be 
based on the UNIX operat.Ina syst.ea. which is rapidly emeraina as the de-facto 
Industry standard for scientific and enaineerina compulfna on mini- and supermi.
rro comrulers. 

At. the same Ume. the large volume of PC based software for amillary adminls
t.raUve tasks such as text processtna. data manqemenl etc. suuest a solulion 
that can fully lntegrale a nUJDber of IBM PC (compaUble) personal coapulers. 

Major f•tures required are: 

1) Sufficient compullna power for at. least two workstaUons for large nUJDerical 
models (e.a .• large flnile element models or opt.laizatlon packqes); Current. 
industry standard for enaineering workstaUons is in the order of 2 to 4 MIPS. 
Also, the workstat.tons should provide sufflci•nt RAM capacit.y for lar1e pro
grams (space requirements of lllCSt. eraphlcs packages such as Core or GKS 
are larsie), and modern Pl"Oll'll-'1llllin1 laneuaaes such as LISP; lndust.ry stan
dard for RAM capacity for enatneerin1 and eraphics workstaUons ls ln the 
ran1e or 4 - 32 MB. 

2) Sufficient mass slorqe to keep models. data bases. and ln part.icular space 
deamndlna eraphlcs tmaaes (stored se1ment.s or metaflles) on line; f,,r an 
lmtallaUon with up lo ten simultaneous users, i.his should be ln the order of 
400 - 500 MB lnlt.lal disk storaae. 

3) Hip raolut.lon color irraphlcs capablllt.les (19" screens, mlniJDum of 60 Hz 
refresh rat.es non-interlaced, 256 simultaneous colors) 

4) Correspondln1 peripheral devices, in particular a lar1er dl1lllzin1 table for 
the entry of Caeo)siraphical data, and prinler/plotler devices capable of color 
hardcopy from raster devices. 

for t.he basic soft.ware requirement.a, the standard UNIX OS and utlllties lolet.her 
with the (usually included in t.he OS soft.ware) basic ccnapilers for the hi1h-level 
lanauasies C, FORTRAN, and Pucal provide a siood slart.in1 point. for a powerful 
software develos:;ment. environment.. This al8o mast. includa bate p-aphics pack
a1es such as ACM Core, ISO GKS, ISO CGI, and poulbly emer1tn1 standarCS. such a 
PHJGS. In addlt.ion, a LISP (ConunonLisp) development. syllem and a SQL standard 
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data base .......... t. systea are blch1Y recomaendecl as addlUonal basic 
soft.ware. Abo, a 190ll'8Phical informaUon SJS\ea (GIS) far the storaae and ID8Jli
pulaUon of 180ll'8Phical data (maps) and land tapact. analysis is an important. com
ponent. of EIA soft.ware: such syst.eas are also available in the public dcmain. A 
mat.bemaUcal subrout.ines package (e.1 .• IMSL. NAG) and a YersaUle probl- solver 
for mat.hemalical programming problems (e.g., MINOS, also available together with 
a maLrix generator in a PC version) are hlthly recommended. 

As an addiUonal t.echnical detail. given t.be very high ambient dust level in 
Hardwar, ext.reme precaulions will have to be taken for reaching and maintaining a 
sufficienUy dust-free environment required for t.be reliable long-term operalion of 
computer facilities. Sealing of windows and doors, a well filtered air conditioning 
system, no food, lea, or smoking in lhe comput.er room. changing of shoes when 
ent.ering the computer room. and lhe regular (daily) use of vacuums cleaners are 
all essential measures and practices to maint.ain t.be necessary clean working 
e'!lviromaenl. 

A Hardware Confipration Pto..-1 
As one concrete conflprat.lon proposal. t.be following SJStea is suuested: 

2 SUN 3/60C-8 high-resoluUon color workstaUons 20 llHZ 68020 (3 lllPS), 68881 
arilhmeUc coproceaor. 8 MB RAM, 

19" color monitor 1152.goo pixels, 256 simultaneous colors, 

Z • 140 MB winchester disks, 60 MB stremaer cartridl• tape. 

The lwo workstaUons are lnt.ercormected vi Ethernet.. tile smae Ethernet. can be 
used to lnt.egrat.e several IBM PCs (or compaUbl•) t.broQlh t.he PC NI'S (net.work 
file sysleJ:a) t.hroqhoul lhe PCRI campus. This local area net.work allows the PCs to 
access lhe SUN workstaUon r8llOUr'ces, ln parUcular disks and print.en. Each PC 
can also funcUon as a termlnal tot.he SUN workstaUons. 

Addillonal software shoald include: 
SUN UNIFY /SIMPLIFY. a relaUanal (SQL industry standard) data base management. 

system 

SUN GKS graphics Kernel Syst.ea {wtdely c:ompaUble graphics packqe) 

SUN ConuaonLisp develop•ent. sy8lea (opt.lonal) 

Addit.ional peripherals should include: 

1 lineprint.er 

1 laser or color elec\rostat. prlnt.er/ploUer (e.g., HP LaserJet. or !Cont.ran color 
Ptou.er) for raaer screen d~ (arallhics) and high quaUt.y t.ext. processing 
out.put.; for lllrae format. (vector graphics) hardcopy. a mulUcolor pen ploU.er 
is reconuaendecl; 

1 dl1it.izin1 t.able (mln 120 by 90 cm, e.1., GTCO). 

Tot.al est.imat.ed cost. of above confl1urat.ion includinr soft.ware and a st.art.Ing 
supply of mat.ertal (tapes, ribbons, et.c.) is nt.imat.ed at. about. USS 100,000. 

Please not.a t.hat. t.he confl1urat.lon includes t.wo parallel ldent.ical syst.eru and 
t.hus offers a hi1h degree of reliabil1t.y even under difficult. 11111lnt.enance condl
t.iOl18. It. also allows for t.he OOID1)lete and very efficient. lnt.e1rat.ion of t.he (par
t.tally already available) !'C XT and AT per90lllll comput.en. 

• 
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