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lhe 1990s are being touted as 4 'decade of the
environment' in the United States. %is esriroenental
focus is oxumng in mment, in irdustry and among
ccerlned akes. dimestii: seafood piocessiro

is no exiceptian. Faced with dedirsng natural
stocks, ecieased market competitcn from imported
pnxkds, consvmer questions m seafood soiety and
stricter enfoicemilt af mriiorlnental regulate, the
irdustry is facing tough challenges ahead.

%e Seafixxf Envienmental Summit focuses on environ-
mental quality, pdlutian prevention ond waste rei3esm
in processi aquatic fishery products. h represimts a
broad and diverse view of jects that impact domestic
fishenes and the seafood processing ~ in 4
Unitecl States.

it is hoped that the 'ons and discussions
from this summit encourage a better unksslanding
the compl of issues facing aur seal'ood industry
today. Wth ' understarxli, we may emtxrrt m a
path that would strategically plan for the future of 4-~ �.~~-'4%~~
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Whe David Gee invited me to speak at this confer
ence, I coiled him to ask what he ~ 0 eel in my
presentation. He mentioned two hings. %e first was o
docussion of concerns that seafood have
about how environmental factors a or v4 alfect ter
operotcns. %e second wos a review of the informotim
presented at the IntemoSonol Confenns an Fish
Syproducts hekl in Anchorage, Aoska, in Apn1 1990.
So I have divided my tdk into two parts.

To determine what seafood pnxessors in the Alaska
fishing industry feel are im erNironmeH can-
c~,i~u ty AIMS ~
agents to question processors in their communities. 's
survey induded loqte ond srnaI processing operations,
and it induded ones that have access to a fishmeal plant
ancl ores that do not. He information is from pkwts in
Alaska only.

Very eo$ in our discussions, we found that the concerns
were in two areas: seckxxl processing plant operohon
and the supply of 4h and shellfish.

ENYIRONMENTAl CONCERNS
AFFECTING PROCESSING

OPERATIONS

Table 1 lists the environnwntol amihmtions &at olfect
or moy olfect in the future operation of a seafood
processing plant. %e concerns are listed in order af
priority with the ore Bed kt being of greatest concern.
1his order wos established by giving higher ranking to
topics mentioned most frequently ond to topics that
seemed more important based on ensuing discussions.

Eerironmentol Protection ~ regulations for disposal
of seafood processing waste ae of grot c secern to

Akde seafood processors. This is not surprising since
EPA hos oned 12 seafood processors in Alaska during
the k3st four yeas. key are cwcerned about whe4r
cheys will occur in he gyrations and about vonotions
in stncmss af enforcement of misting regulotcns.
Compliwxe wk 8 isting regulations is not  Nicult as 4
njles are few Nxl easy to urxk~nd. Some Aasko
mkxxl pmcessars are ~ by he Geanol Pemit.
kt if they operate in areas where there are loqp
nNnbe5 of pnxesscws or larQe amounts of fish pro.
cesMd, they are issued an individual permit %e
General Permit is issued every fIve years, ond 4 aeent
one wos issued in 1989. %e permit requires seafood
pmanscvs lo grind their waste to 4ss than ore half inch
ond to discharge in water belo the surfoca %e waste
~ be diverged into shaIow watm, lakes, areas
with poor llushing, areas doser than one mile from
drinking water sources or areas such as cnticol habitot
areas that are of special envimnmentol aecem.

Products of byproducts fram processing waste is 4
best solution for the envieenent Evt byprebe produc-
tice incus power costs kr pro&tian ond freight costs
for shipping to market

5e use of plastx and st!ma'am moten*in paclang and
~ ~koging for shipping eel marketing of seabed ranked

in the concen5 of seafood proces!m, These
molenals are in+pensive ond ae helplul in maintaining
product quality. He vever, there are erNimmentof
problems in their ksposaL

A gexl supply of potable water is not a problem at mast
processing plants in Alaska. It con, ho ~Ir, be a
problem at some remote lomfens.
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Envinxnleed colcems about 4 use of Ihorocalhon
refrigslxe wos a law ' ' . Processors seem to feel
that it is a problem for 4 ' 'onindustly h solve.

ENVIRONhtENTAL CONCERNS
AFFECTING RAW MATERIAI.

SUPPlY

Table 2 lists 4 envilonmsltaf cansiderotions that lefate
to a continued supply af fnh and shellfik. As aan be
seen from Tables 1 and 2, thee is much more concern
aver the avoikIbility of row matenal for processing thon
thse is about haw processing can advIMMly affect 4
eflvlnwmenf.

Symtch is of highest concsm to seafood naw.
USe OfbyCa6 quotas lesultS indosure Conmeial
%hing for 4 target species when a bycatch quota for
axe species is nochIxL The fishery may be shut
dawn long before 4 catch quota lar 4 target species is
reaIM!. Processors are dso concerned about discard-
ing prohIIIited species, These fish are NIppImd to be
returned whale lo the sea with 4 expectohon that some
wlIl survive. Harm, a vsy high peIcImhnge probably
do not live. %is is a loss of 4 resource, and the
distxlmls may in 4 future be induded in EPA regulaliao
an waste dispasal.

PIocessors are equally concerned about manne mnnmd
protcKtion regulaticrs. The entire fikery for 'some species
coukl be dosed to stop or to slaw down the dedine in
popukIhon of a particular marine manmk The comms
ciaI fishing industly may face problems imIIar to those
faced by the timber irdustry due to protozoa of sped
awl habitat.

Competition from 4 sports llshery and, to a lesser
extent, from the subsistence fiksy for access to the
nnoulce is increasmgly a problem for Alaska's commer
ciaI fIktnnen. Campetition far the resource between
land-based fish processing plants ard offshore fIk

R
rocesslng vessels crwtes 50I1le very c xhplKaled
'sheries m~tement issues,

Harvesting fin4h for roe may have advene affect on 4
stacks of &at species. It is also a waste of 4 resource if

4 carcass is discankL Concern has arisen ~
about waste of 4 Aasko poLKk by hking operatic
that ship the roe ard discard 4 carcass. Decnnse in
stacks of some 'es due to overhalvestng has in the
past been a . PIoImcIrs are also wnried about
4 effect of global dimatic changes an pmductivity in
fAQfls waters,

Pdlution of 4 manne environment has long been an
importart cwcem af 4 ammeeid fishing industry.
Pubic health concerns about industrid polutonts like
KBs, DDT and mercury as well as microbiof
in flshenes prcdNS is mne of a problem with fIsh
bkes and rivers &an wih those from mome woten,

~ ~ ~those caught in offshore scorn Adverse
e on 4h habitat from timber harvesting, mining and
bjdreekeic development is of impotIme to
hose ' in a fishery for an Nodtomaus species
such as sofman. T 'on of oil in tankers wN
dwop be a worry to %hing industry in Alaska due to
the grounding of 4 Exxan Valhe in Prince VIINicNI
Sourd and 4 subss~ loss of nearly 11 million

ans af aude ol. %is spill spnnd aver 800 miles. 5
lied thxsands af birds and marine monmals and

contaminated firth and kdlfik.

There is a fot of disagnwsntwt as to whISher 4N are
serious e4rm e8eds on genetics and heal& of wild
stocks of fish due to fish hatchery opemticIns and pen
reanng af finflk. Alaska has a Iarge number of salman
hatdlerieS kt refeaSe juvenile hh intO the natural
enviranment fOr harveSt in CammIm p~ fikeneS
 oCean ranChing}. Rearing af Llfik in a tataly Captive
environment  acsw faIming} is nat permitted now in

Some mst is invc4d for fishing vessels, hh tenders and
lloahng processors to mmpIy with the Marine Plastic
Pdjution Research and Control Act. This faw implements
Annex V of 4 jntemotianal Convention for Preekon af
Pallutian from Ships  MAI'Kl}. The cost is not so great
as to make his a very high priority.



FISHERIES BYPRODUCTS

In April 1990, 4 Alaska Sea Gent CoIIege hq!ram
axl le Alaska Fiheries Fcee&sn
spaesred a conference on 4h Most of 4
@pm prelnted at this aeleem were about produc.
fion of ml makes for byI'.edea Table 3 gives a list
of the bypnxlucts discussed at 4 cmlerenca

Fib meal was the byFeduct lan received 4 most
attenlim at the alference. lhere were two main areas
of interest One was 4 demnd or market, both cunent
and future, for lnh meal. 1he other was a review of 4h
meal quality or specifications needed for the different
uses. Markets for ash oil and bore meal were also
discussed. these tve byproducts are usually produced
along with 4h meal.

A report on fish Ilage descnbecl 4 kekmk expeneee
in product|on methods. In another report, a composting
method was described for pnxlucing a lovmmt sol
amendment. 1here was also a paper presented that gave
a review of the uses of marine bypnxlucts in agricultural
crap producten.

Two papers were given n5ecmhers from Japan an
useofan ic toproducefishllourorlIsh
par&. The fish llour is intended for use in animal feed
and the 4h protein is intended as an additive for hum'
food. A discuss' of the size of 4 pet foal market in
the united States exl the potential for usi marine
byproducts in pet foods indicated this cou8 be a good
way to use processing wastes. %eever, it was pointed
out that cats and dogs are scmitive to 'off' llavNs so
poor quality waste is not suitable.

Other b roducts that were the subject of reports given at
the c are lish leather, chitin-chitter,
astaxanthin and seafood liavor extects.

A copy of the proceeding of this conference is ava1iable
from University of Alaska Fairbanks, Alaska Sea
Gent College Program, 138 Irving II, Fairbanks, Alaska,
99775-5040, 1he cast is $10.

TaHe 1. heenmsllal Catscems af the Alaska Seafood
lndushy: GeaNI Abel Clpestian af Seafood
Pnxessing ltetL







Nutwient Management With land Application
Syslems
~ p. zh4

Deparhnent af 5al 5ciaxe
North Carolina Stole ~fy, Rakigh, NC

AII I' ' kings cantain nuhierN.' Nufrients occur in
bane, ceh, Iuids, enzymes ond most other paints of
ogonisins. A natu+I and bialogiaolly driven process of
decomposition begins when death occue. Microargan-
isms hive ke process breaking conplex molecules inta
si mes Nid with time eventually releasing nutnents
ta the envinxment. A simplilied example of his process
is the decomposition af complex proteins into simpler
anina acids and eventually the recense of nihagen in lhe
foes of amnxnio and ominanium.

being kwd applied. In o@tion ta a stoned nutrierv
anolyss, it is also ' lo knoN 4 quillity of
hecNy metals, oil grease, and sodiNn that be
peeN in 4 material and the chemical axygen
{COD! required ta deaonpose lt. Eadii of these factars
must be considered in a kwd application pragren.

The quantity af nufrienfs within organic materials vories
car5ideiably bet~en diFerent materials ancl within the
same material if processed or handled dilferently.
Becovse of this dNe5ify, it is exhemely important that alt
organic moferioIs be analyzed far nuhient canhnt before
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lard applicatian of large canimhatim af oqpic or
narganic nuhients  uncanhalled disposal! ore subject to
surface runoff ad leaching hat moy contaminate giaund
ar surface waters, The potential for canfominohon is site
specific, For example, sites with Ilot tapagraphy, coarse
t8xtured suilace sails and permeable 'Is ore
maie suscephble to ground water contamination thon
six wi6 hap'mg ~Q haring L'ns ~nd day
and silt that are pe IL ground wafer
contaminate is o cancem, d to ground water,
location of wells and well piaf9me are important
facias lo consider ln developing a land OppIKahan
pmgrcim. In areas where surface water canhmnafian is
a concern, key factors la know indude degiee of slope,
distance frNn surface waters, use and dassificatian of
surface wateis, and rate of water percolatian into 4 soil
profik Although mast site evaluohan cnteno are
technical, there is an addihanal McialagicaI factor that is
becoming mare important: distance from neighbors for
potential nuisance ond odor complaints.

The nihagen ed phiotphorus piesent in Nganic mateii
als are common wafer pollutants. These nuhienls aan-
tominote surface water, but nitrogen is fe predamirxnt
grounder paII~. Careminohan of surfaae wafe5
is primarily free soil erosim Aexhed nuhients,
cides ond egonic maser in eroded soil disperse gh-
oul 4 aquatic system. Algae present in the water Itive
on 4 additioi of nitrogen and phosphorus and n3picwy
inoeose in ermbws. sms use oxygen in 4
wafer to deconpase the algae. The kw wafer
oxygen level fram algae decamposition reeks in fish kills.
h'Ionagement to preverN surface water cantaminahan

ins with soil con9~txw. 8est monofymmf prices
ude mnservatian fNage, carNaur fanning, ship

cropping and 9Nssed wQIBfwQp old Iield bal6Ãs.

Growd water is less winimible ta nutrient aantaminatian
thon surface wate5 bomeI af direct campehtion by~ ~ ~ml sail organisms. Cantomirafian am occur,

, when cancenhahixs applied ta fhe soil eo3ed
pk3nt nutnent needL The primary nutrient of coicern
with geundivater aekminahan is nihegea Minn is
a very dynamic element. It an be piesent in severd
mdecular farms ond in a solid, liquid or goseous stole.
Most farms of ni are of little concern ta humon
health. Se air we the is 78 nihogen gos.
The first inorgoni« farms ieleo from organic materials
applied ta soil are ammonia, a gas, ml ammonium.
Ammonia, if not incoq:ected cNi be lost h
vakrhlization. Ammonium NH4+, cn the other honcl, is a





Anaerobic hsalmsnt el Clam Ihecassing
Wasiewales

Albert A. Coca", Dwoe R. Whee and Robert C. larks
ADI ~ bc.

Fredervm, NJk; Canada; Sdem, N.H.'
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4 dam prccesser in 4 soulheaslem United States was
mquitel Io inshI secondajy treatment lor its wasle
eLant. A consultant wos engaged, ond several
allernative Imolltnent technologies were investigated  viz.,
58R, high-rate UASB, powdered activated cakcn and a
law-mle anoercbic reactor}.

The consultant concluded Ihat the low-rale auarobic sys-
tem was best in this application, based on it bwest ten-
year present worth and projeded eiuent qualily. An
important factor in 4 ecoremic analysis was the law

posal cosh.

Basecl on Ihe lecllmmendahan af Ihe aonsultant, ADI wcs
enl~pd to undertake an eighter rnwk pilot study using
its potential low-ele BVF reactor techrdogy,

This presents the resulh of Ihe pilot sludy ond
hi ighls same of the operating detoils lhat M to Ihe
installation of a 1.7 MG ADI-BVF.reactor. Detaits of
the full-scale BVF system ore also provided.

PILOT STUDY OB jEGIVES

The primary abjeclives of 4 pilot study were Ice
~ Verily anaembic tmtaMily af Ihe raw dam processing
waslewafef.

~ Verify proposed design criteria for Ihe fully system.
~ Evaluate Ihe system performance al 25 C in lenns of
COD, 80D, SS and FOG remords and al different
loalings.
~ Project Ihe net sludge pmluctton rote for 4 full-scale
reador.

~ Delermine lhe chemical requirements for nutrient
supplemenlolion ancl pH control,

~ Determine Ihe mnge of biogas quality.
~ Assess ~ ~ity under shock organic Landings
wihaut equalization ard with 4 high sodium ccecentra-
tians charactenslic af ks type of waste eluert

Appanage
The pilot reodor ccnisted of 4 falowing basic equip
m~{~F~m 1>

1. Day tank, solple pump and timer  for ccrc we of
2khour ccmposile sample for next day's pilot feed

2. Feed tank, mixer ard timevontroIed vanable-speed
pump tto feed mactN ond mcirculole doctor sludgej.
3 A 50-litre ADHVF reactor wi6 heating tape ard
insubtian for tempemIue cored arxl biagas sapling/
venhng system,

Opere 6m

The 5Mitm reador was seeded with 14 Iitn5 of anom.
bic sludge cdlected fmm a nearby ninicipal di
this sludge was appmximotely 2 pere' 55 1.3
pement V55

The HRT was set at appmximately six days ml, based
an 4 initid sml charge and avenge wmletvater
characteristics, te F/M was tgmmmolely 0.16 day 1.
A sludge recyde lie of 1:1 and operating Iempeelure
of 25 C were used throughout 4 study.

The reador was fed on a semialtinuous basis, wtlh ne
feed bing red *iiy. No ma~ or micgrnutrienls
were lo the feed as ample quantities warn ovaii-
able in 4 raw waste. Sodium bicarbonate was added Io
Ihe feed at sta*up lo erma suRcient olkdinity b a
stable ond satisfactly pH.
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The shJy indvded two phases of at:eotirN. ftse Ore,
weeas 1 through 8, represents le ~ peed whee
4 nsrrctor kxding wos grorIudly incmmd rrcnls-
ing feed wastewater streng6. Hue Two, 9
through l8, repssents 4 peiod at full and 100
penent woWtoler strlngtk Du ' the phm,
the plot reactor was subjo& to loadings od the

Ryue l: Plibt Reador 5ptem

blab ad action wc5 nrducrd ard frnally ehninoted.

SAMPLING AND TESTING

%e of scrnpling and testing and routine
rmdyses on the mador ore opined er TaBe









12 0 4 4 0 7 ~ 0 10 11 12 13 14 14 14 17 1 ~

Week of Operation

Figure O' Hluertl ed Etueil 55

1
E

C O c5

C 8 7 ~ 9 10 11 12 1514 14 14 17 10
Week of Operation



0 2 ~ IS ~ 10 12 14 10 1 ~
Week of Operation

F~em,soo&xm~

O

o O O

10

0 2 4 0 0 10 12 11
Week of Operation

33





































Arbuck says �! hat cnminal prasoartians coi focus on
individuals as wen as oigrxizatons and �! that Ngani-
zations cannot insukite individuals fram the aznsequences
of kir conduct. Further, he reported Ihat fe cnminal

in the rnvireemental bws peek a steng
f 1h a Wma CWA!

ecfiNks falkwiq!

I. Secton 309 c! penalizes 'willful' or negligent'
viakition of eluent limitations or permit candihons~ ~ ~

'any penn,' defgied to inducle 'any respon.
sr cooperate oificer,'

2. Penalties: Fines range fram $2,500 ad $25,000
and/ar up to one year Iicaiceration for

rst For second or subsequent offenses,
lines range from $50,000 per day and/or up to
hvo yea5 incarceration. Section 309 also
criminalizes the making of false stateriients. Perol-
ties are a fine of up to $I0,000 and/or inxriarratim
for up to six months.

3. Examplr. United States v. Frezzo Brothers hc. 46I
F. Supp, 266  ED, Pa. 1978! aff'd 602 F. 2dll23
�d Gr. I979! cert denied 404 U.S. I074  I980!.
Defimlznts, the 'on and individuals who
awned or were 'cers of the companywere
convicted of vriIlfully or negligenlfy discharging
runoff fram composting operations.

Specilially, 4 OUI'A indudes the Iclkrvnng
33 U.S.CA l3I9 c! Qean Water Act Section 309 c!

I. Any peinn who willfully or negIigently violates secticn
13II, I3I2, 1316, I3I7, or l3I8 of this title, or any permit
condition or limitation implementing Nry of such sections
in a permit issued under section I342 af this tille by 4
Administrator or by a Stale or in a permit issued under
section f344 of this tik by a State, shdl be punished by a
line of not less than $2~ nor more than $25,000 per
day of violation, or by imprisonment for not more than
one year, ar by both. If 4 conviction is for a viokrtion
commiwed after a fiat corwiction of such perMn under
this paragraph. Punishment shall be by a line of not
more ken $50,000 per day of violation, or by imprison-
ment lor not more than two years, or by both.

2. Any pnme who kiovnngly makes any false

statement, ret.eesentahon or certifrcahon in any
cppl~ record, report, phn or other document filed
ar required to be mairitained under this chapter or who
falsifies, trwipers with or lnewi renders recarrate
any ' device ar required to be min-
tained under ' ~, shal upon rzxew!abc
punished by a line of not more than $I0,000 ar by
impnsorment for not more than six eaks, or by txk

Arbuclik explained haw eeee~imreienti! bws ee also
available to support enviranmental cnminal prceeixlian.
Lese indude the fowawing:

A False statements �8 U.S.C. Section 1001!

W4
makes false statements ta Id' goenwwrnt I
sublect to a fine of up to $10,000 and/ar
imt,'iriscnment up ta live years.

2. bzrmplL. 1he indictment of 4 ~

~ ~

rwd its pkrnt nrrxraIpr for failure to
report 4 volume and ccwriposition of

a chemiid spil.

B. Mail Fraud �8 U.S.C. Section 1341! oxl Wire
Feud �8 U.S.C. Sedian 1343!

1. Penalizes use of mails, aiiwavr5 or interstate
wires in correction wk a 'scheme or artie'
to defraud or obtain money or property by
mrxws of false I fraudulent representatiim.

2. Example: United States v, Gold 470 F. Supp.
1366  N.D. IL 1979!. Cheinical corporation
and its olficee indicted for making false
statiments to PA

C. Conspiracy �8 U.S.C. Section 371!

1. Can be used if twa I mne corponzte empkiy.
ees conspire to viokrte rnviranmentd lave.
Penalties indude lines up to $'l0,000 and/ar
imI:irisonrirnt up to Le years.

2. Example � United States v. Olin . 465 F.
Supp. 1120  ND.N.Y. 1979!.
charged with violation af conspiracy wk pkxr
to defraud EPA regarding mercury discfiarges
into he Niagara River.
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fttjdrulysates to dilferent species. Although much of 4~ ~ ~ ~ ~of h,rdrulysis technology resides e its immense
exibitity, permitting 4 production af wet, dry or amn-

truted pnxkrcts lar into a number of martets, that
~ ~ltxibifi is still etely understood ed ized. A

amountofresearchremains to be done an these
compliosted and varied prududs, ardboth research' and
industry have important conlnbulim to maire.
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significant incnsase in toughness of 4 fibers is observel
by te krrge Ncreim in 4 elongation to failure. Again,
it is noted that fwe i not a deileterious elfect on the
dry IIber properties as a result of he crees/inlang.

was prspanxl by dimciiving 5 percent w/v chitrnan e 5
perosnt v/v oq acetic acicL %e coagulating bath was 1
MNoOH. ' dimrwsicins were 025 mm
diameter o a@wary length to diameter ratio of 2.
A pirtcn/ron device was employed to edruk 4 Irbers
at roan tempenrturii~ hammy, kitosan libers ard Qms are redly ooss-

linked by KH, which resuhs I chanteys e 4 rno9eni-
cal pmperties of these matrnals. 1here is a crwsideroble
rekrtive inprcaeneN I he isnswe strength of the Ims
compared to 4 Iibers. lhis is interpreted to rellect 4
leering of 4 Im aampareI to 4 IIber. 1
is eitpected hat the wiI have a more cinenhd
IIbrous structure km he hns. %us it is cberved that
crass4nking the Ims has a more prolound ellisct Nr he
tenacity of Ire oriented IIm thrIr for the fibers.
lhe wet of the ken is consideebly improved,
v 4ress cross4nbng has a negligible effect on 4 diy
IIber propertieL

%e use of ECH to cross-lirk ouse was reportrd by
tuby [51. Fhee were cross-linked in 4 wet state only.
A 38~eter length of fiber was tieI as a single loop
ard placed in a kwge tube containing the ECH sdution,
pu with N2 ard srded. 1he stardom corditions

used 0.067 M NaOH IpH 10! Nd o reaction
temperature of 40 C. 1he mctian time, tension mI ECH
ccncentro&m were varied,

Results ad Discussion

Table 1 shows 4 eIIects of ECH awcentratian during
cross!inking on fe tense prot.erties. As the ECH
conawtrahon is increased, the tenacity incromd for
eoch of the tvo series of Ho>roe; inclosing
Ihe concentroticns above 1,0 x 10 M dd not produce a
I'urer inoease in terocity in the case af I'our hours of
cross!inlang. For the wet 4e, it is ~ hot a

CHITOSA N DYEING I SOTHE R MS

lhe application of color via dyestuIIs to Iibers ard Ims
is key to 4 deelqiment of new pcdaging materials.
Qiitosan has ke potential to be useful as o nwevehle,
naNrowy derivel pc!meric matenal. Ho vever, dyeing

Table l. 1he Ewect af KH GonmhNion on Rber Tensile Prapwties.

Swelling
RatioxQIM P~tiori

r~

 IY!
Terocity Hongation Modulus
Ig/d! W Ig/d!

1.32/ND
1.30/0.36
1.32/0.77
1.44/0.70
145/0.89
1.24/0.81
1.42/1.01
1.45/l.'15
1.44/1.02
1.46/1.07

1.36/0.68 10,4/15.0 66.5/7.3

The chitason fiber was cross-linked with ECH in 0.067 M NAQH urder no tension at 40 C.
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0.125
0,25
0.50
0.75
1.00
1.00

2,00
2.00
3.00

4 4

4 4 I 1
1 1

soluble
81.0
25.0
17.4
11.1
24,4
2I.4

8.5
18,4
5.6

9.9/M!
94/42.4
8.7/33.5
10.2/30.7
10.6/22.0
9.1/38.1
9.6/25.2
8.9/22.4
8.9/22.8
92/22,0

73/4/NO
61.2/0.8
48.1/1.9
55.9/2.0
61.0/4.5
5Z6/2.2
58.6/5.9
59.1/I 1
59.1/5.3
53,4/11



data @oitixl for chilosan Nsrs ord Nms s4 seems to
be limited in scope [4]. In previous work, we reported
the rreasurement of direct dye cNusion coeff~s in
chitosan [1]. In fact, we found thai chitosoi is easily
dyecl wk seerd dye danes, irduding acid, liber
reactive ml diect Here we report 4 isckeimal~ ~ ~

Iiehimx of Nms with a nvmber of direct
induding: Direct Yellovv 105, Diect Green 26,

Direct Slack 80, Direct Nock 22, Direct Red 81, Direct
Red 24, Direct Slue 98 and Direct Violet 47.

Materials and hhkads

Chitosan Nms were cast an gbss plates using a doctor
life Nx! a 5 perciwt  vv/v! of chitosan in 90 percent
lormic acid  aq!. 7he sdvtions wse Iilteied, vndor
pressure, trough a seven miciixrpee-size sintsed
metal frit prior to costing. After drying at room tempisio-
ture, the Nms wse 5ill of the glass ond placed
in 0.05M sodium melheide in methanol to ~ the
chitcem fonnate salt back lo the free Nnine form of
chilosan. AII dyes were Ommeicid product samples
from Sandoz Chemical Co., except for Giwn 26 which
wos obtained from Gba Geigy, Ixich dye was used

further pvrilicatim

Dying Isolherms

Solvtians of the dyestufls were made up in dialled,
deionized water. %e*itasongms were cut up into
I /+~10

the chitosan Nms were combined in glass stappeied
tubes ond agitated in a shaker bath. 1he temperature
was kept constant with a circulating p glycat
both, mntrolled by a Hooiw EI Control er.

For each dye, Ihe coicentrotim that gave 20 pscent
transmission at the wave length of maximvm absckance
 lambda max! was determined. Lese solvtims were
then made up and vs as he stock solutions for the
dyeings. Absorbance wos measured cri a Perkin Beer
UV/V5 559A spectraphcitometer. 1he Seer Icimbst INN
calibration curve was determined for each dye

%e time to equilibrium dye exIMusfian was determined
for eak dye, A period of 72 hours wos focal to be
adequate for obtaining eqvilibiium, Fdlowing eoch

dyeing, the dye txk was aoncenteled to a stndard
vebrre and ke dye concentelint remaeing in 4 bath
was detemiined. 1he equi%rium dye concentration in
4 Nm was determsxdby dissdving 4 Nm to 4
~~8-'5~.� ~~
determining the absi~cL %e "m eto of the
dyein fe Nm to fe dye in he 6 thon eely
determined. For several of the dyes, 4 pH had to be
adjusted to maintain sdvbilily. %e fomotxN of insdvble
salts ' dye and diitosan abo caused problems
wk mie the dyes.

Results and Discussion

Cker, tough, 4kb Nms Ne nkxny obtained by
casting dlltosol from volatil8 solv8lh such as fonnK
acid. 4 Nms weaINN in water rrere so than
cellop!vm, ' can be cross-lin!wd to impeve its
wet strength as noted inilier. To further assess the
suitability of chilean as a pxkgting matenaI, we
mistook the piesent study to determee he
aRnity of direct dyes tcivvamb chitin Nm.

In a ' study, we found that the diffusion
coe ' ' Ior the direct dyes, Red 81, GNMN 26, Slue
75 and Skxk 22, hod values inhitagn that are in the
same range for cellubse {4.48 x 10-11 to 454 x 10-
10 cm 2 at 60 C and pH 9! [1]. Dyeing dala for several
food cokie an Nms of pure chili+a is repoted by
Knorr [4]. Abo, @use of chitceon as
a petreohnerC applied lo cotton fobncs to improve dye
coteioiy has been [8]. Here we report the

ibrivm sorption for sevsol direct dyes an films
pure chitcan.

For each of 4 direct dya employed in ks study, an
isothsm at 60 C was determined. 1he
iscitherms were determined to lit the Freurd' equation,
whidi has he form '

whse [D] is Ihe dye cancentehon in 4 file and the
bath respectivel !, k is the partition ratio ond x is a
fmtim From the Iog vs log plots of 4 cancentratiim, x
was deteimiml lo be 0.7. Cellophane was used as a
control, with a vabe of x 0.5. Valves for k and the

83















$prmgmrd q

<4' <~ p�
W e~rrdi

Deparinenf of bvircnent, Hedlh ard Nahml Resau
Qahof No+ Camteo











Taxins are ncjt often a wony for ke nwlalprs of most
aquatic processing pkrts. tbvever, as regulalions
becOmemaelestridibIeardanaIlISiS ' mare
selit're, a number Of wCIteINates such as wik
highly dlcllls or ocKIIc wastes, copper, zlrx.", dMame,
IobImzy waco ard mitizing SdutianS
de wil odbIerliy affect the focxl processing '

ding aquatic products pmssxs.

80D5

Siochemicd axygen demand  K65! is 4 test uMd for
mmitcNing wastewIm from food proceleg plants. %e
SOD5 test is a bidogicd test used h indicate Ihe amount
of oxygen nesssaIy to enable the biochemical axidation
of wa.mooter. The test is widely uld because axyyN
de Iciency is ohen the cause of pdlu«d water and 4h
4Is. Ox' supply is usually the greatest expense in
wastewehr heatment.

BODED from food plants is dindy related to food ped-
ucts in the wastewater. In fact, K65 mn be estima«d in
food pklt wastewate8S by detemining the fat, protein
and carbohydroles in a parficuk8r waste voter and using
the fdlawing factors:

Carbohydrates
Fats
Protein

0.65
0.89
1.03

Any waste parameter such as 80D5 is usudly reported
in terms of ppm or mg/l, which are equivalent mesures.
To detemire the amount  waste load! of any given
parameter, the following formula is used:

Waste Ioad Formula

~ sic c ccc

1,000,000

whee CONC = conImltalion  mg/I, or ppm!
FLOW = vdume Of vbmleveter

Example: We have a  ood plant lhaf processes 20 days
per month with a wasteveter discharge of 15 mNion
gd/day with a BOD! = 2<50 mg/l, What is the
monthly waste kxxI~

ROW * 1@0,000gal/dayx20dap
i 30,000,000 gal

wMhd- cxxxxcmm
1,000,000

ccaclb/~l-~c.cl 2TK xtcccccc
1,000,000

SOD5 - ae,0504/~

Haw cm we use this informatiorB If ke discharges
to a city 4t derges 20 cents per of IIOD5, what
is 4 monthly biN

hl 688980 Ibx 800gmmk x 80,20/Ib 800
KI $137/10.00 per mork

Gosts

CostS far waStewater indude those far pretreIment, far
tmtnent ard for disposal to PubLdy Owned TreIment
Works  PQIWs!, h 4 last 25 ysoe, meicipd water
and sewer bls, have inIaeIxe3  ourfold lo tenfold. At the
same time, reshicfions cl waste disdlxge are being
imposed with rivv and/or expanded muricipd ordI-

Disposal to PGTWs

h 4 dispasd af vvastebbeter fren focxl proI'.essing plants
to K�Ws, fere are hn8e types ef costs incuned: the
~ ost of ent, the cost of residud or sludge
di and fe cost of disIkargL Discharge ccets

ude sewe' and surcharge costs. Cunenly sewer costs
averatIe about $1.50 per 1,000 gaIons but mnge from
20 cents to about $6 per 1,000 SuIcharges aIe
levied for waste loads above 4 prescnbed
limit. Surchaqps are cha for KX5, TS5, FOG,
phosphaies, 1XN, etc. KD5 costs range from 25 cents
to $2 per pound while TS5 suIIchaqps rage to almost
$3 per pound of excess suspendeI< solids.

Treatment

Costs for tleating food plant was«5 vary depending on
size and canplexity of lhe opealion. Ccemcn
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Table 5. Raw WasleeNer Cbmderistics- Canned and Reserved $eafood Pecesseg hdusmries

TeHe 6. Tee lVamse Chmch&ts

2'
895

17,900
1/M

287

bL5
2A.O

47M
29.0
75





TS 2.08
Ak 0.37
OS 1.71
TSS 0.38
DS 0.71
BOD 0.59
FOG 0.10

Descnphan of Source

Unit Opeohon

Washers
Separators
Slancher
De-icing
Gx+ll skNt

58.1
8.8
6.9
1.6
4.2

12.1
8,3

103

Tat@ 10. Watrsr ad Wasteiwater for N.C. Finfish
ProNssars

Rinse hbchaniml FATS Cleanup Totd
Tank Scd' Scd'

b. 1000 .rovv
4.74 3.44 0.27 10.53
2.03 1.37 0.12 3 89
2.60 2.08 0.15 6.54
2.59 0.86 0.09 1.96
1.85 2.96 0.13 5.65
0.56 0.86 0.10 2.11
0.30 0.71 0.03 1.14

tgd./1,000 I!
318 457 16 1/35

Table 'll. Sources af Waste in a Fem Rk Factory

1. Fish harding onboord: manner in which fish ore
from nets to hald can reduce qudity and

yie!d cut fish

2. Unkcding fishing vessels: use of water to convey lish
to wash tank for rinsing

3. Fish harding operations on land. conveyors from
waste tank to processing rooms

Clecnup operatic in processing room: warh dawn
of processing equipnMnt

5. Comt:ires9m/cooling tavver water

6. Solid waste &rough misharding of whole lish

Table 12. Sottom Fish Processing Wastewater ONac-
erristics

BOD! TSS Flovv
 mgg  mg/I!  GPM!
640 300 105

192~0 � 320-410

1,726 � 132
750 45

BOTTOM FISH

Soums of wite e a bottom lIsh factory rle idenhlred e
Table 11. 8ottom lIsh wastevvateir chansctens-
tics are presented e T 12. waste Iml
for Rel'eexe 8 was 31 lb. 80D5/1PS . raw fis!L

SALMON

lrsige sdman pbrts use less water for production lm*
sma!l sdmon pkrnts lTable 13!. Large sdmli pkrnt
have less waste kod hon*smal sdmon pkltL

TaMe 13. SainOn WaStevIIOter ChairscteristicS

large Sdmcl Smal Sdmon
Processing Procseing
Average Aveege

IPS b! 374 1,186
/IP6 h! 1.13 52

%4flPX b! 13 22
Grease d 0.8 22

l!b/1 yah!

IGdf Shrlnp Garlring

Pedes use as much as 58.1 percent of 4 avenrge
water use in Gulf shnmp cNIlNlg pllrt �1!. 1he 80D
5 from use plant is 141 mg/l �1!.

Tab!e 14. Gut Shrimp Gmkg, Water Use ed
WaAeiater

848 Gd5 GRlwlK1ld  cs clNhcslR wk Its~]
hLeanb ' ina4vafdxat756gd.pe'1,$$

5 8OD5bd'Z67bp
1PS pounds crabs, but te ES laxl is 1.92 b.



















Apped S. Serfood Piocetsing Ahwgemerrt for bvirelrintal bodily

KEJll3N PRPRHllQN PAY5

hr seafood procesIIie

112

Hove yau evw 4ught of 4 wastr5 4t go down Ihe
hain in your pbnt as pater' seems of profh Mony
food processors have send money by water use
and nducing 6e amount of waste motenaI llids its
woy into 4 sewer system. lhe reakf $aviny e water

IicNne from sole of meensd produds ond byproducts.

Why Worry About Waste Dischor9es

hery year seafood pressing pfants disdiorge milians
of ga45 af woslewohr. As he ' continues to
gicrvv, so wil he volgiie of water used, ereuet of
%cslPAcllef dlsdiorIQ and Ihe waste IMd wliess we
take oction rovv.

At Ihe same time, wI face increasing water
costs, rising sevver ries ond tighter reshi+ns on
wash load pamneters such as SOD5. 5ome pkints wi1I
be faced wry the passibility of a shuts~ if they canret
meet legal nllrictions, mpe with limited water supply or
meet incnxosed costs far water and sewer service.

WHAT YOU CAN DO

Here aie some steps yau CN take to help avoid water
and waste tmclmint problems in Ihe futunr.

~ CNiseNe water; every drop of water thol goes down
Ihe drain beceres wosteveter that must be held.
< Reuse water vkenever it's practical mI permitted.
~ Toke steps to reduce loss of product during processing.
~ I|ecaver lost product ard reuse &is material whenever
!ou can.
~ If materials cli't be reused, cdIect them for soIe as
salvage or animal leek
~ Don't Iet employees use hoses as 'beams' Io sweep
waste pmlucts into 4 drain. Use dry deonup me6xh
whenever possible.
> Emphasize to employees at al levels that conserving
water and preventing pollution is important ard does pay
... for everyone.

~ Sy rrdiNing Qosd ml disclvoree costs
~ Sy ariing prod4fian costs
I Sy reducirig 4 cost of ' with regutatians
~ Sy producing leone liam or rssrse of
ieccNSed waste motrNOIS

hr load gwwensrts
I Sy ieduong wostiNater tnltmrNI costs
~ Sy increasing capocity Ior industnoI gmwh
~ Sy Iessering capital expenses for lordis ml waste
treahlnent plants
~ Sy reducing enfimerient costs

~ mlu &g risks to public heath and ewiranrnentaI~ ~ ~ ~ ~
ity

~ Sy improving Ae quality of community life
~ Sy making business and iidustry mac acaountabIe

About Polution Ptwerkin

pdkhon Pievenhon encourages Iinoelive approaches ta
pieenting industnal pollution. Instead of sperding
valuable resounds ei treofirg wastes, ccmprlies aie
$Kouiaged to prevent waste matenals fram gollg dovvn
Ihe drain-thus turriing o liability into a patertkl asset.








































