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ABSTRACT

Th,e calre,es aqd effeets of watelr pollutior:r a're Listed and tlre neehanisms
of staeart sel-tr-ry,unifioation des.oribed, The paraneters for whleh nathena,tical,
rneidielj.E have been de,v,e].oped a:ne deecr.ib€d and the .suec€s,s of the variOus p,nevious
s@de'Is f,oF paedicting thern ts discussed. Tlre eqr.ratiorls governing ta-e
eoncentretlen of dicqotved oxy€e,n Ln a pol,J.uted '*aterway are devElop,ed End h
rtrev,j.ew :i.,s nEde of tlii€ vani.o,ue f,inite dif,fenenee seheFyeg w,biclr ane avallable fo_1.

sotrv-ing then.

Models are deveLo5red f,or pnedicting diesolued px,ygen co$reentnations in
two proll.,gted l{ew Z,ea1snd riveFs, th€ ttaLkato a.n:d the Tapawena. I* tra,s f,,ound that
the, -lhatdel. tis,ed, pr"evious,ly i.n other tdaterway6 rdere not ad€gtrate fof; eith€F o,f thes€
rivqne. The nodel of the I{.ai}ato R.iven use,s the $elt+kRown S reeter-Fhelps:
cquatLon tq nnedel thef exgrtion of 6OD but ineludes the effeets o.f the rnaerioeh)rt€
afid phy:l6,pLankton couuauni*ies on th€ eonce,ntr.atlgn of dissolved roJy'geqd The
nodeL of ttre,tarasrer.a Riveq uses t-te !{onod equariohs Ge gredict rh€ concent-latlons
of aeti've bi.6mass in the ipgrous p'unlee se-dinentg pn the Five,lr rbed j ,Eird. suceess.ftlllll
aecountB fo.r thq high r.ate <lf .ox5rge*r uptake whielir has been observed. The way ;ln
whietl these ,node.ls could pro,fitabty be developgd is also di.seuss,ed.
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NOTATION

S{E8!|[|trIIC ANE C0MFUTATtr0NAL PARAIIETERS

A(xot) ehanrrel a,rea

[i{l ar ,,crd tridi.agona). o.oef,fioie,nt nat}irilc and its eomp-o'nent vector3s
b(xry) channel Fidth
d(a) ahrartnel depth
drt drfunensj.orrs of the s€dirDg.rt laye!.3
ErFrF longitudinal dLspe:rs,ion coefficLents
t oF nrrrmerica.l- crr pd.eudo-dispeis,ion boe.ff:ioientreofi^Ect€A cOeffioierrt
E giravitetional aoceleratj.on
hod dineneilotris e,f the sed:irnerrt lpyers
J;n slraee and tine indiciee in finlt€ diiffe,Tence notation
k.rkt non-di&ensionatr disBersion cOefftcients
K(xty) .eharrnpl conyeJance
n l..lanning friction eoeff,:i.c.lent
Q(xrt) ehannef, df.soharge
g(xrtt) l,etoraL lnf-low per rrnlt l.ength o,f, ohannell
$(x:ry) ohannel hydi'aullrc nadiu€
SI sr!il <rf, eddy lo,sses
TfCl transport opeinator
f,(xrt) wate:. tedpeiFature
t tiae
u(x,yrAnt) :lnstantanecus vetro.e.lty

U(xrt),V(x,tlrlf(x"t) €roes-rse€tional average veloeltiee
ut(rt' r.Zrt) differetrce betrre€n ine.,taita'neous a$a.!re-'d'n veLoelt-y
ilr (xrsr:t) 6epth elrepaged: velocitlr diff,qrenee

'rsy 
>z Eu,le:ntan di€paaccneflte, -y veriti.ealr ,( down,Ett'ea!0

V6(x) alrelage d"pth
z(x) eharlnel bed elevation,, abolre datur.
o(x:t) , $(x't ) vsloeJ.tsr coBff,icients
AxoAt . Eedh EXze and tirne Etep in fiaite Etiff,erence notation
e latefaL addy diffusivity
lrlr tise 'and .epace dlff.erenci.og pairameters

P advection pa'rAaeteir, U AtlAx
o dispension pa?amster, E At/Axz
E tag-rangian displaeenent variable
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diss€ v€d oxygen coneeltt'?atioa'gat.qration eonoentlatLpn
BOD decay fate
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biological rate oper€to-r



BIOLOGICAL TERMS

aerobic occurring in the Pnescence of ' making use of oxygen

aLgae conmon name for a wide nange of aquatic plants
anaerobic occunring in the absence of, without making use of oxygen

bactenia prirnitive nicro-organisns, abundant in erater and the soil
benthic inhabiting the sedi.nents on the bed of a wateruay

biota total PoPulation of animals and plants in a locality
coliform a type of bactenia cornmonly found in the digestive systems of nammalst

and also found in the soil
enzJrme catalyst neleased by an organism, conmonly to incnease the rate of

br.eakdown of a substrate
endogenous utilization of food stored within the cell

netabo].ism
epiphyte a pLant which adheres to Parts of another largen plant
e.utr:ophic enniched with nutrients, capable of suppor"ting extensive plant and

animal populations
exogenous utilization of food obtained fFom outside the cell

netabolisn
heterotrophic obtaining noupishment frorn organic Substancesr Parasitic on saproPhytic
indicaton bacteria typically of enteric origin whose pnesence in large nunrbens in

bacteria in waterway indicates recent sewage contamination
lysis celL r.upture following starvation
maerophytes I'ooted vascular aquatic plants' water weed

nutnient inorganic compound nequined by plants for the synthesis of carbohydrate
and protein

oligotnophic deficient in one or' rnone nutrients, incapable of suPPorting extensive
plant and animal populations

periphyton plants or anirnals adhering to parts of rooted aquatic plants
photcnespiration respiration which occurs in sunlight, at a higher rate than in the dark

photosynthesis process whe:reby plants manufactune carbohydrate fnom inorganic conpounds

in the presence of sunlight, oxygen being neleased as a by-product
phytoplankton plant plankton, smal1 plants which d:rift gtith the surrounding water
protozoa uni-cellular or non-cellular anirnals which often feed on bactenia
substrate source of nourishment for heterotroPhic organisms

turbidity absorbance of light by suspended natter, usually over a wide nange of
wavelengths




