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ABSTRACT

Tidmarsh, W.G., J.H. Merritt, G. Bernier, J. Joza and S. Bastisn-Daigle.
1986, Fish Waste Disposal Practices and Options for eastern New
Brunswick. Can., Ind. Rep. Fish. Aquat. Sei. 176: 65p.

The study was commissioned by the Habitat Protection and Economic
Development branches, Gulf Region, Department aof Fisheries and Oceans. The
objective was to prepare an inventory of fish waste disposal practices and
processing methods in eastern New Brumswick, identify alternative options
for beneficial uses of fish waste, assess the environmental and social
implications of the waste disposal options, and establish research require-
ments to optimize the uses of this material. Current landings in eastern
New Brunswick are about 65,000 mt, Groundfish and pelagic species each
account for 28% of the catch., Shellfish comprise 44% of the landings. The
fishery is not expected to change substantially in futurs, About 33,000 mt
of waste are produced in eastern New Brunswick annually. Two-thirds is
produced in northeastern New Brunswick north of Miramichi Bay. Processing
is concentrated in the Caraquet-Shippegan-Lamdque area. One-third is
oroduced in the southeastern sector, principally by shellfish processors in
Kent and Westmorland counties.

On & regional basis, shellfish comprises half the waste volumes gener-

ated, pelagic species about 33%, and groundfish 17%, Shellfish waste is the

dominant component of the waste in both sectors. Sixty percent of the waste
is processed into fish meal and fish o0il by four reduction farcilities. The
remainder 1is discarded in landfills, or is spread on agricultural land., A
small but unknown proportion is dumped at sea. At present the single
largest problem is the uncontrolled dumping of shellfish waste on private
land near Caraquet, A former problem with shellfish and bloater wastes in
Westmorland County was essentially solved by the establishment of a meal
plant and disposal facility in the reqion in the early 1980's. The
remaining waste disposal problems in eastern New Brunswick reflect the
widely dispersed nature of the processing industry and the high cost of
transporting raw material for processing. Currently, waste processors can
sell all the material they process.

The review of potential alternative by-products indicated that produc-
tion of chitin and chitosan from shellfish waste, and fish silage from fin-
fish waste could alleviate the potential waste problem., Research and
development work would be needed to optimize the chitin extraction method to
maximize the economic return, while markets for fish silage should be inves-
tigated to determine the most suitable product. Manufacture of both
products would benefit the region by significantly reducing a major social
nuisance, and Lncreasing the economic return from the fishery.
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RESUME

Tidmarsh, W.G., J.H. Merritt, G. Bernier, J. Joza, et 5. Bastien-Daigle,
Elimination des déchets de poisson dans l'est du Nouveau-Brunswinck.
Méthodes actuelles et proposées. Rapp. can. ind. sci. halieut. anquat .
176: 70p.,
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L'étude a été commandée par la Division de 1'habitat du poisson st 1la

Direction des ressources et duy développement de la Région du fGolfe,

ministére des Péches et des Océdans. L'étude avait pour abjet de répertorier

les méthodes d'élimination et de traitement des déchets de noisson utilisées

dans 1l'est du Nouveau-Brunswick, de désigner d'autres usages hénéfiques pour

les déchets de poisson, d'dvaluer les retombdes sur le plan sncial et

scologique des autres méthodes d'élimination des déchets de poisson et

d’établir les besoins en matidre de recherche pour maximiser l'usage des

déchets de poisson. Dans 1'est du Nouveau-Brunswick, les déharquements de

poissons se chiffrent actuellement & environm 65 000 tonnes métrigues (tm).

Le poisson de fond et les especes pélagiques représentent chacun environ 28

pour 100 des prises; les mollusques et les crustacés constituent 44 pour 100

des débarquements. On ne prévoit pas gue l'industrie de la péche changera

de fagon dramatique dans 1'avenir. L'est du Nouveau-Brumswick produit

chague annge environ 33 000 tm de déchets de poisson. Le nord-est de la

province, au nord de 1la baie Miramichi est cesponsable des deux tiers de la

production de déchets. Le traitement de ces déchets est surtout concentré

dans la réqion de Caraguet-Shippagan-Lamdque. Le dernier tiers de la

production de déchets revient au secteur du sud-est st il est surtout

attribuable aux usines de traitement de mollusques et de crustacés des

comtés de Kent et de Westmorland.

Dans la région, la moitié du volume des déchets est imputable aux
mollusques et crustacés, 33 pour 100 provient des especes pélagiques et 17
pour 100 du poisson de fond. Les déchets de mollusques et de crustacés
composent la majeure partie des déchets dans les deux secteurs de la
province. (Quatre installations de transformation réduisent en farine de
poisson et en huile de poisson 80 pour 100 des déchets. Le reste des
dechets est mis en décharge ou sert d'engrais pour les terres aqgricoles.
Une petite proportion indéterminéde est rejetée & la mer. A 1'heure
actuelle, le plus grand probldme demeure la décharge des déchets de
nollusques et de crustacés sur les terres privées dans les environs de
Caraquet. Dans le comté de Westmorland, on a résolu le probleme que
posaient les déchets de houffis et de mollusques et crustacds par la
création d'une installation d'élimination et d'une usine de préparation e
farine de poisson dans la région au début des années 80. Le probléme
d'élimination des déchets qui persiste dans 1'est du Nouveau-Brunswick
illustre les disparités de 1'industrie de la transformation et le oot élevd
du transport des matieres brutes en vue de la transformation. A 1'heure
actuelle, les transformateurs de déchets réussissent & vendre tout le
matériel produit.
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L'étude des autres sous-produits qu'il seraif possible d'envisager a
démontré gue la production de chitine et de chitnsane & partir des déchets
de mollusques et de crustacés st que la productinn de noisson ensilé a
partir des déchets de poissons osseux pourraient alléger quelque peu le
probléme que pose l'élimination des déchefs. I1 faudrait approfonrdic les
travaux de recherche pour perfectionner la méthode d'extraction de la
chitine en vue d'en maximiser le rendement économique et il faudrait aussi
faire enquéte aupres des marchés consommateurs de poisson ensilé afin de
trouver le produit gqui leur convient le mieux. La nroduction de la chitine
et du poisson ensilé profiterait & la réglon en augmentant le rendement
gconeminque de la péche et en éliminant par la méme occasion un "fléau
social".




PREFACE

This study was commissioned by the Department of Supply and Services
on behalf of the Fish Habitat Division and the Economic Development Branch,
Gulf Region, Department of Fisheries and Oceans to review the current status
of fish waste disposal and sorocessing in Eastern New Brunswick, identify
environmental and socio-economic problems associated with current practices
in the reqgion, and assess alternatives to make better and fuller use of
these wastes for economic, environmental and social benefits to the region.

The study was based on a review of fisheries landings statistics
supplied by the Department of Fisheries and fceans, a literaturs review,
discussions with officials in both the federal and New Brunswick govern-
ments, and interviews with selected plant operators and meal brokers.

The study had filve separate components:

- Identify current fish waste disposal practices in the different
areas of Eastern New Brunswick and any environmental or
socia~aponomic effects associated with these activitiess

- Identify current waste processing capacity and fish by-products
produced in the reqion;

- Review alternatives that may be available to improve disposal prac-
tices or enhance the value of fish waste products;

-~ Determine market and economic considerations assorcliated with these
alternatives;

- Identifyv research needs to improve waste utilization or disposal
practices,

The study was conducted by members of the following organizations:
Martec Limited
- Project Management and Social/Environmental Aspects

| Monenco Maritimes Limited
- Regional Disposal Practices

Seatech Investigations Services Limited
- Fish Landings and Peoduction Statistics

Canadian Institute of Fisheries Technology
- Fish Waste Processing Alternatives
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DPA Group
- Marketing and Lconomic Considerations

The report is presented in nine parts. Part 1 intraoduces the study
and deseribes the methodology used for the project. Part 2 describes the
current status of the fisheries in Eastern New Brunswick while Part 3 iden-
tifies the current waste disposal practices in the region, government regu-
lations controlling disposal and the social and environmental issues associ-
ated with disposal. Part 4 describes potential methods of waste processing
which have been used elsewhere and the uses to which fish wastes can be
put. In Part 5, research needs to improve waste utilization are identified,
while in Part & the economic and marketing aspects of fish waste by-product
are discussed. The envirommental and social costs and benefits of alterna-
tive waste utilization strategies are described in Part 7. In Part 8, the
disposal methods which are most acceptable from the environmental and
socio-economic points of view are described. A summary and conclusions are
cantained in Part 9.

The terms of reference for the study and tables listing landings by
month by fisheries district for groundfish, pelagic fish, as well as
lobster, crab and other shellfish species are presented in the appendices.




1.0 INTRODUCTEION

1.1 BENZRAL

Figs waste uhilization and dispzsal, and
the envirtanmental angd socin-ecznomic archlems
asgocisted with improoer practices, are inhsrent
mroblems wherever larqe scale fish pracessing
facilities are located. Betwesn 5 and &5% of
the raw Fish qoes ta waste dependimg upon the
oromessing nethod and the “inlshed product.

Fish waste disposzl can take twa forms:

~ Dumping of raw waste at sea, ar on land
in @ controlisd ar unzaontrolled manner;

- 2rocessing of the waste into bv-products
using 2 vaziety of mechanizal and chemi-
cal methods.

Bots farms of disposal are oracticed in
gastern hew Jrunswick at the present time.

The Tiar “Yabitat Division, Gulf Region of
the federa! Denartmen: af fisnerles and Oceans,
“oncton, in ecollehoratian  with  the Ecanomic
Develznment Sranch  initiated this  study %o
review presenrt fish waste managemenc practlces
in easterm New Brurmswick teo idenbify locatlions
waere environmental and sacig-economic orshlems
are being sxpzriznced and make recommendations
on aitermative msthods of Tish waste disposal oo
processing which may have futurs goonomic bene-
fits far the regiemn. The relativaly low orices
received for fish meal im oesh vears make this
review timely because processing slisrnabtlves
may Bave to bz found if fish meal production
becomzs easqomicelly uvnattractive.

The study arss covered 5 counties and 12
fisheries stetiskizal districts im morthere and
sastern MNew Brunswick administersd ny the Guif
Region af the Depactment of Tisheries and dceans
‘ses Figure 1}, For the purpose of this revisw,
the study area was divided into two sectors -
northeastern and  southeastern Mew  Hrunswick.
The dividing line was the Miranichi estusry.
Thig - is not  only & coovemlent  gecgrashic
demarcation point, hHub alsoc separates fisheries

‘and  fish preocessing  activities which  are

distinzative and have diffesrent typas of waste
dispozal problems.

In eastern MNew PBruaswWick She praslem =of
Fish weste managemat has been the sudject of a
Aarber of imvestinations.  Mast of the effart
has beer directed toward the %andling of liguid
and sclid wastes, amd odour probiems arising
from “ish prosessing and reduction planss in
Caraquet, Lam2oue, and Shippeoan. Thres studies
{Tanedian Plant ang FPzozess Dnoirearing, 1970
Shafner, 1970; Broderseon, 19731 have consideced
t»e in-plant iiquid waste management problems af
the largest processing {acllitiss ogeratling in
the recion. fAgcammendaticns  made  inoladed
imgraved sticuwater asnd blosd water recover:
practices, 2+3  oorrechk in-house anagement
sraciices to prevent  wastes  entering  tRe
grvironment, These studies did robt raview

prablems amssociated with selid waste mamagemant
and diszosal »nractices associated with  Tlish
ATORESS LMD .

The arly studies in eashern “aw Brunswick
griented towsrd the ransgement of aolid fish
waste have been carried sut in the southeastern
ggctor. 4 study of the waste disposel oroblems
ir Kant and Westmorland countiss was undertaken
by HaclLaren Atlantic {157 This investigatian
led to the estaslishment 2fF 2 shelilfish waste
processina  facility in ithe area which solved
this waste problem. The arobler of “loatar
{sa’t ocured herringd waste in the region,
however, has been of continuing ecncern and was
further investigated by Co-Fish  Consultants
{19843, These two investigstions have provised
considerstie  backoround information for  this
study, particularly for tha gautheastern
sectar. The overall marmagement of Tlsh wastes
in northeastern  New Brunswicx has nab been
considered previously.

The sacpe and approzch foo this review of
fish waste discosal oractices and optisns for
eastern MNew 2runseick and the contents cf the
repart are descrined in the fellowing sections
of the introduztiom.

1.2 SCOPE AND APPROACH

The terms of reference for the stody are
presented in Apmendix A, Specifically, the
sbjectives of the study were to:

1. DPrepare an invenioty of the ourrent
status of the fisheries and fish
processing weste disposal practices
amd  Sy-acodizl orecessing,  in the
stydy ares In order o dzfinme the
qensral  enviconmental  and socio-
[Elalalelelbd considerattons zggaciated
with fish waste disposzl.

?, Coneider =sltarmatives for ithe bens-
ficial disposal aor processing of Tish
nffal whick might alleviats currant
fign waste manesgament concerns inslu-
dingc  the identifiecstion af fuivre
resgzrch requiremante.

3, Review the scononic bhenefils whiech may
be derived as well as the social and
envirommental eancerns thab sheuld e
‘addrassed in order Lo minimize fubturs
fifficultizs.

To meet thass ohiectives, the study was
dividaed ints ihoee phasss as shown In Figure 2,
The First phase identified t»e current status of
the fisheries and fish wasts disoosal and
srocessing km t9e ragion, and Etne tequlations
covering waste disposal. The second ohase
covered szltsrnaiive methods of fish waste dis-
ngsal angd processing whisk might be beneficlally
anzlied Jn ezstern Naw Brungwiszw. The Fimal
rrage  incloeded the preparation of = list of
priopitiss oz dealirg with ideatifi=? waste
problers and researzh ngeds to exalolt patentizl
panportunities.
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ig limikad ko Lthe solld waste
3~ellfisn shelll orablems in
Tme liquid wastes, and

whlch have heen =2

Tis study
7i,2. Figh =»ffal,
arn New Srunswiclk.

are not conaiderss in datail.,  Asoscks eof these
arnblens have aeen studisd sreviously and can be

managed using  sxisting  Lechmelagy  (Richard,
5eTs., oMM, . Thase situatiors are localized
and raartiiy identifiable. “edaral and
Provincial regulatiors and gquidelines are in

3
place Far dealinc with these wastes should a

szecifiz n=ad arise.

Solid wasta manzgement and disposal, how-

gver, have reczivad only lirited attention to
date.  Traditionally much <f Zhe wastz has been
reduzss to fish meal and fish oil, and the

remzincer has been placed on farmer's “ields, oo
in land¥ills, rdoubtedly, some has also teen
gumaed at sea,  These aethods nave created local
snviroprantal amd socio-ecornomic agablems In the
past., The inmcressing snvironmental awarensss
and the recogniiicn that the wastss rzorssent a
ready nf arotein, has led to 2 nesd o
review areszrk  nmanagenznt and  Ldentify
aossiti=a s matimize beneficial uses of
the mate This study cznsiders the solid
waske problers in easters Mew  Srunswick  in
detail, and identifies =zhe lizuid waste ané
ar poahlems only  im the  zontext of  the
averall ey lrammental and social izsues
associated with Tish waste dizposzl in the study
ATEA.

SoOuUrcE
tha

ta

ha praject involved a detalled review

#g ghabtistics to datersainz the season
sristics of the fisharies within the
25 ang the wastz tvpes and wvolurmes
contacts  wit®  renulatory

b
al

Jirsct

am aposecistion of the magnitude 9F the Fish
waste disansal ssehlem and ts nighlight spezific
igsues, in the study acsa. At tme same time, a
literaturz review was confucted to abtzin the
latest  infarmation an wvarinas  fish  wasts
aracessas  ang  disposal methads  availzhle  to
arovide  backgraund  far the  assassnent af
aiterastive weihods.

The merketing and economic amalvsis was
an a review af e zurtent demand for fish
wastz prodoeis, nanely Fish and shailfish mezl,
and  Fish eil, and tre idemtificatiocn of new
oraduzks  khab  Srcokers indicate  are bzing
recieested. Twis analvsis has considered both
export  ogfportunitiss, import substifutio~  ang
qaw oraduzbs. Inport substitutiom considers
arafucts or markehks, within Mew Zrunswick, whicn

baser

could Ye suzplimd  locally instead of heing
arcught  in from  fareicn or othar Camadian
sources.

A najor orapartion of the time during Yhis
study was devoted to defermining the iypes,
valungs and location of wastes n the study
area,  This effort was needed, “ecsuze finfish
an?d  #=ellfish - waste 1s  low in wvalue apd

relatively heavy which makss Srarsgocbation of
raw =aterial castly, limibtinz the alizrnative

=

usages avallable for considerabian. This
arofile was develoned Jgsing 1985 olant czpacity

amd 1984 praduction  datz  fo  determine  Lhe
augnnitles of waste being crzated, and  Ihe
prasent nanaqeneit technlgues.

'=ing this ganzral appreach, it was
cogsibiz ko mnake an aooraisal af ke fish vasie

isposal situatian in easterm New Brumswick and
idenkify altsrnatives, which might ircrease the
: banefits and reduce or elizirabs
current  or  future environmenta ar sazial
orablems, asgsociated with fish wastz mamagemnent
in the study area.
L5 CONTENTS
45 indicated in the preface, Lthz csoork

containe nine parts; sach addressing one aspect
of thz study. In sech section, the ~ethodology
used, and zamments on tte ausliby of availsble
data and the lack of apprapriate infarmatien ars
prasented. This mas been dame ta keen thz
readsr aw nf  limitations that shoule e
apalizd o the interprztation of the data. In
an attemot 7 kesep “he document as concise as
possinle, apoendices have besn used Eo srasent
raw  data  not  directly pertinent 1o the
discussion In the main hedy of thes repart.

=g

2.0 CZURRENT STATUS aNg FUTURE TREMES

1M THE FISHIRY

This aart of the report describes the
curtent status cf The {ishary in the study arsa
imeleding current Figheriss management
nractices, anc mekes cormenis  about possible
future trends. It has besn iacluded to zut the

discussian of Ffilsh waste types and  wvolumes
within the r=giaon, irto oerspective.

“he discussion of cugrent btrards  is
grouped  lnto  groundfish,  pelagic  “ish, and
sh=llish. T4e sroupings are consistert with
those wsed oy the Economics Rranch of OF0 in
compiling landings statisties. Landings for

each grouo ars reporhted az “round welght", which
s the tohtal live weignt af the aroanisme.  This
apoliss =ven for spscies such as scallaops «hich
are landed as s semi-processed aroduct.

In thz greundfish and pelagic fish ecrouss,
indiviZual szecies sre only mentioned ir 9assing
hegause the  characteristics of wastes wilthir
gach Jroup a2re silmilar. Shellfish are described
2y soecies becsuss the waste manscemznt aonblems
asgociated with esch tyce are uriqus  eifher
spatially ar temporally.

A4lthauzh
are availabie,
define Lhe
generat lon,

the Zata for ifrdividual
grouninc  nakes it
annual  distributizn

spenies
gzsler Yo
of  waskta

Figheries management =cractices are also
identified inecluding the csgulations  usad
cantral fish lardincs in the study arsa.

imalications o ihese ar the seascnsl warishili-
tv  in fish wasie valumes  and  the  anowcts

available “or processinc inta by-oroducts ars

L

pota]




considered.

2.1 GRONDTISE

The first soeclies group of concern  is
ground?ish  and  includes  only  marine  fish
gpeciss. Gpecies witnin this group include cod,
haddack, redfish, halibut, flounder, sale,
plaice, *turbot, poliock, hske, cusk, a1d cat-
figh., The landings of croundfish in 1983, 1584,
and 1985 {oreliminacy) ars shown in Tadles 1 and
2. A compariscn of these values with landinags
from the whale Canadiam Atlantic Coest are shown
in Table 3. The landings in Table 3 do nob
exartly contorm with those in the orevious
tehies but have besn included tc place the
lardings ir eastern New Brunswick ir perspee-

Tiva,

Landings by statistical distriet far the
three vears =re shown in Aopendixz 8. Tthese data
are decived from DD landings statistics. The
1983 data =re areliminszry. The aricinal 1984
and 1985 data are reported in kilagrams but havs
been convarted to metric tons in the appendices
fozr the sake of consistenzy,

The dats shows that landings in nnrth-
pagstern New Frunswick have wvaried betwesn about
13,900 and 17,500 =t aver the last three vears,
while, in  southzastern MWew Brunswick, they
varied between zbout %72 and 1,830 mt during the
game oerisd. Imn 1984, groundfish landings
renresented 29% of the catch in the northeastern
sector, whils only 13% in  southeastern  New
Brunswick {see Figure 3}, However, the lendings
in southzasters MNezw Arunswick were only 12% of
the Teaional total. The data in Tahles 1 and 2
show the differences in the groundfish lancdinas
a5 @ croportion of the total catch in each
gectar of ithe gtudy arza over the last thoese
y=ars. Lonsiderable annual variationm im grouad-
fish landings is apparent in both sectors but
the percentages cof the totsl anmnwal eateh do not
vary significantly.

Groundfish landings in eastern MNew Zrung-
wick represent anmly 2 to 3% of the total for the
whole Biiantic Coast (Table 3).

The dominant spscies is cod which repre-
sernted 73% of ths fotal landings in eastern New
Srunswick in 1983, Redfish and smzll “letfish
each rspressnt & to 10% of the landings, respec-
tively (DFO, 19B3:.

Seasonal trends in ground¥ish landings for
1953, 1584, and 1985 ars shown in Figures 4, 5,
ard 6, respectively. The raw dala [dpsendix 8)
shows that groundfish are landed during svery
nowth, aithough lamdings are very small betwesn
December and March. FPeak landings have occurred
in May over the last thrze vears but they varied
by almost 100% between 1983 and 1985, Landings
during Mav resached almost 6,000 mt im 1983, but
declinzd to a little over 3,000 mt in 1985 (pre-
liminary datal.  From June antil “Novemzer, th=
landimgs by month show a penerally daclining
trend Figurzs 4 n 5, Llendings during thess
monthe wvary hbstwesn sbout 1,200 and 2,400 mt.

—5

They wary conzidersbly between months frorm one
vear toc the next.

Withir the study arza, there is consider-
aklz wvariation in landings betwean  fisheries
districts. Oistricts 43, 63, and &7 im north-
esstern New Drunswick accoumt far o oabaot 55% of
the total grouwndfish landings in the study
area. These landings arsz made at Caraquet,
Laméoue, and Shipoegan itsze Figure *}.  In the
remeining districts, the landings vary consider-
ahly from manth to mortk and between  vears,
although the bulk of the landings tend to occur
from Jdunz  until Seatember {see fpoendix Bl.
Pespite  this  wveriability, th=  groundfishk
lendings ss @ aropartion of the =astern New
Brunewzck cateh remain relativelv comsiant,

In summary, arouncfish landings can be
described e highly concegvtrated around Cara-
quet, Laméque, and Shippegan. The remaining
zatzh is widely dispersed throughout the study
area. & review of the plant casacity dsta also
indicates that much of the processing of ground-
figh landed in other disiricts is carried out in
the Carasquet-Shipoegan area. Landinps and
pracessing are concentratesd within a smzll g2o0-
graphic area which would tens %o simplify waste
managemsnt .

2.2 PELAZIC FISH

The second soecles groun is termed pelagic
figh, Far the ourpases of this report, it
inctiades both marime and  amacromous  saeciss.
Within “his aroup are herring, mazckerel, gasper-
say, eel, Atlantic =almon, sme=lt, and cazelin.
The iandingz for the two sectors of the Province
for 1983 to 1985 are shown ir Tablez 1 and I,
Tae 1985 datz are prelimimary. More deteiled
data are presentsd in Appendix C, The nelagic
fisk landings comoared with the total Atlantic
Taast pelagic's catech for the study area, are
shown in FTable 3.

Pelagie fisn represent & considerably
greater percentage of the tatal cateh than
qroundfish  in southeasfern MNew Brunswick, but
are similar in the nertheast. In the southeast,
they have =scocguntsd far from 45 to 6%9% of the
catch {Table 2} over the last three vears as
comoared wiim 25 to 35% in the northeast (Table
13, However, the total lendings of pelagic
gpecies in the northeast ie wsually 2 to 3 times
greater than in the southeast. A comparison of
the 1984 pelagic lsndings in eash sechor is
shown in Figqure 3.

The landings of nelagic saecies in eastern
New Brumswick represent shoot 10% of the total
for Atlariic Canadse {Table 3. Herring is the
damingnt soecies rTepresenting sbout TE8% af the
total catzsh,  8Sbout kal® the nerzing catch is
usilized im the roe Tishery. [ %he remairinc
soecies, gaspereau and mackarel eash represent &
te 9% of the tetal landings, respactively.

The monthly landings showr in Tigures 4 to
4 suggest a oivwndal anaual disiribution. The
distributions are sssociated with two herring
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Table 1. Lerdings in aortheastern New 3Zrunswick by species group 1583-1985 and the percentags of
the total study area landings,.

Year Groundfish 4 Pelagis fish 4 Shellfisa 4 Total 4
(mt) (mt} (mt) {mt)

1983 L7, ATdL0 33 12,9264 25 22,308.C 42 52,708.0G B2

L1984 13,947.2 23 13,312,7 28 22,702.2 45 49,962, 1 78

19851 15,681,¢ 29 19,109.4 as 19,526.6 36 54,317.1 aé

Scurca: DFO annuwal landings Statistics.

HJote: 1., Preliominary data.

Taple 2. GLandings in southeastern New Brumswick by species group 1983-1983 and the parcentage of
the total study area landings.

Tear Groundfish 4 Delagic fish % Shellfish % Toeal %
{mt) {zt) {mt} {mt)

19433 1,603.4 iy 3,202.0 45 4,808.40 41 11,613.3 15

9B 1,849.6 13 7,3635.1 3l 5,079.3 36 14,291,0 22

19551 972.8 11 3,017.4 69 1,710,4 20 2,600.5 14

Spurce: DFO Anneal Landings Scatiscices,

Note: 1. Preliminary data.

Table 3. lLandings by species group in esstern Sew Brunswick {norzhesastern aznd southeastern lew
Frunswic« combined) compared with the Atlantic Coast.

18g2 1983
atlantic tagtarn New A Atlantic Eagsfern Lew 4
Coast Brunswick Coast Brunswick
{mtc} (me) (mt} (mt)
Grouwndfish 320,327 19,433 2 76A,131 19,235 3
Palagic fiszh 207,130 20,222 10 200,292 20,878 10
Shellfisn 175,155 35,148 18 142,016 26,991 19

Source: Canadian Fisheries, annual Ststistical Review, {anada Department of Fisheries and Oceans, 1333
P s
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“igheries. The first peak ooours i1 May or
early Jume assnclated with the soring fishery
while the second sccurs in the Augest fo lztober
period =sszciated wits the asutumn fisherv.  The
arinzipal lanmdings in the spring herrinc fishery
are rzcorded i1 Minamichi Bay and the “erthum-
berlard Strait. “rom 7% toc 8% of the annual
lardings in  sautheastern New Brumswick ocouo
during May, Beginning in July, the landings in
northeastesn New Rounswick  beeowe  dominant,
Jver the last three vears, between 55 and 70% of
pelagic fish landings in the northeastern sector
have been madz in Districts &5, &5, and 67 - the
Carzquet and Shipoepan ares {see Figore 1),
Nigtzict 65, =lone has ezvounted far hetween 30
and  43% af the total annuoal pslagic fish
latdings in the study area. Az shown in Appen-
Zix C, the landings im these districts tend fc
be concentzated but the timing of peak landings
vary. For examole, in 1984, 49% of the total
aseiagic  landings in  Distrist &5  {Caraquet:
gzourced  in October, while 4%1% of the tal
landings in Distrizt 66 (Laméque) occurred in
August. Inm other vears, the lamdings have shawn
a mere even distribution within the general
bimodal annual pattern.

In %the gthar fisheries districts, the
marthly and annual pelagic lanmdings ere highly

variahle. This is particularly true in the late
supmsr  and  awtumn, =and during ths wiater
months .,

Thz reasons for this varisbility are
camplex and reflect bislogieal, reguiatory and
market 1nfluences. Nevertteless, the temparal
and gpetial wariability withis the study aresz is
higher than for graundfish and would tend to
indicate a -nore difficult  waskte management
nroblew.

2.3 SHELLFISH

The third species oroup is shellfish and
includes iobster, crab, shrimp, scallaps, clams,
and aysters. Looster and crab sre the dominant
species in the groua.

Landings stetistics for this species group
fer the 1983 to 1983 [preliminary data) psriod
in nmorthzastern and southeastern New Brunswick
are presented in Tables 1 and 2, respzetively.
Annual shellfish iandings fer the last 3 vears
are show in Tables 4. Momthly tandings by
district for lowster, crab, and other shellfish
are shown separately in Appendix 0. The lobster
and ereb ceta have Been gresented separstely
because the geasons are zlosely cantrollisd and
activity is intensive for 2 or 3 months each
year. [Other shellfish species have been grouped
:n Tabls 4 tc indicate thz telative proportions
they repressqt of the total shelifish landings
in each sectar.

Shellfish tend to be the dominant compas-
gnt of the lamdings in northeastern “ew Bruns-
wick, Over the last three years, shellfish have
represented 3§ to 45% of the catch. In south-
egstern Nzw Bounswick, over the same period, the
r=ported landings have varied bstwsen 20 and 41%

af the total, aithough the 1985 lonster landing
data are oreliminacy and are arabably subject to
adjustment. In 1984, landimgs in the southeast
rgategented less than 21% of the shellfish caton
in eastern “aw Bruaswick (see Figure 3.

Totel shellfish lendings in the study area
represent less than 20% of ths total landings
for the Ailartic Coast {Table 3). Oussn crad
landings in eastern MNew Brunswick, hawsever,
represent about 40% of the regionzl tutal, whiie
laibster lancings represent a=dout 7% of  the
total Atlsntic shelifish landings.

in esstern “ew Brurswiclk, crab landings
reoresenting sbout 83% of ths total shellf!
landings., Almost the entire zatck (about
ig landec at Shipzegan ar Laméoue. Lobst
landings are qenerally about 5C%  higher in
southeastern Mew Brunzwiszk than the northesstern
sector {see Teble £33, Taey are the dorminant
element of the shellfish landings in south-
gastern MNew FBrunswick. The lobster landings
showr im Tahle 4 indicats a decline in the 1985
cateoh  in southeastern MNew Brurswick compzared
with 1934, These data werz preliminary and
Sirine {pers. comm.} has indicated that 1935
landings in fazti exceeded the 1984 cetzh.  Othes
shellfigh landings in the study ares includz
scalloos, shrimo, and ovsters in the norihesst
ang sczllops and clams in the southeast.

T

1 e

The seasonal distributions of catzh shawn
in Figures & to 6 revesl the seasonallty in the
lobster and crab landings. The himodality in
the lobster catches reflects ime fackt that there
are two Fishing seasons in eastern Naw Brunsweick
- ons in Mzy and June, the other im Auzust to
garlv Octobzr, The crab landings are comcenira-
ted in fo , May, and June with only insignifi-
cant landings from August until Octeber. The
raw landings data (Aopendix D} reveal that lobs-
ter landings are relatively evenly distributed
throughout the study area although the averags
landings are higher ir the southeastern fighesr-
ies districts.

Landings of "ather shellfish" are domins-
ted by shrimg larcdings in Zaraquet {District 45)
iFiqure 1) “reom May until Octaber. They account
for sbour 50% af the other shellfish catch in
the =tudy 4drea. In %me sputheastern sectnor,
spalinn paetzhes in May and June zre responsible
for the bulk o” the lendings.

ir zummary, the landings statistios revesl
large seasonal wvariations ir shellfish catchas
in eastern New Brunswick. The largest landings
peowr in May and June and are small from Decem-
ber until April. The patterns result frorm the
seasans imposed on the lobster and, orab Tisher-
igg im the study area., From the paint of view
of tris study these species are of orims concern
becauss prozcessing activities imvplving these
species omroduce the majority of the shellfish
wastes im eastern New Srunswick.

Z.4  FISHERIES MANAGTMENT

1
w3
0

The menagement of all commercial  fi
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landinge in eastern “New Brunswick is the =-essan-
sibility of e ferderal covernmant. The fisher-
ies are contrallec by five mechanisms - ouctas,
s=asons, &rea closures, fishing licenses, and
specimen  size limits {=.g. lobster carspace
lengini.  Thz landings of all “he major speciss
with the expeption af ziams are regulated,

Juatazs for individual spezies are set
annuzlly, Seasons for fisheries can be soecifi-
=d i(sze Tablz 5! or thay may be imposed at ths
digcretion of the Minister. Areas may be speci-
fied as fully or partially elosed to conmtrol the
size of vessels or gear types used fo explolt a
stock, oo protect a stock at g =ensitive stags
in its life cvcle., Fishing licensss are used o
controal the number and sizs of vessels operating
in  specific fisheries, while specizen size
limits are used to control the minimum size of
organisms landed., Size2 contral is particulasly
impartant in the lobster fisherv.

Ail the groundfish activity, with the
gxceoiion of the haddock fishery in Gulf waters
sdjacent ta New Brunswick is comtrollsd by annu-
al quotas set for NAFOD* divisions and subdivi-
sions. These guotes are subdivided by gear type
and can be adjusted depending on bislogical
advice and manasgsment decisions.  Thare ere Ao
seasanal clesures.

french fleets, aperating in the eszstern
Gulf and Cabot Strzit arez under treaty, have a
aroundfish guota. In ¥985, it was set st 13,500
mt. These fisheries are, however, remote from
eastern MNew Brunswick oorts, and any resductions
or reallocstions of the foreign quotas zre un-
Yikely to  result in  incrzased  groundTish
lzndinzgs in the study aresa.

Fisheries far pelagic spesies are
cantrolisd by ssasons, guotas, and gsar tyvoe.
Herring, mackerel and tuna are controlled by
quotz and season, Canelin ere caontrollsd by
arnual aguotas while the eel, gaspereau and shad
fisheries are controllsd by season. Seasons
vary witn location and pear tvpe within eastern
MNew Brumswick but general pstisrns are indicated
in Table 5, The landings from figheries
controlled solely by sszason are relatively amall
and because of the processing metnhods used for
these soecies, wastes wolumes qgenersted are
small. Any changes in open seasans ar implemen-
tation of alternative regulations would not sig-
nificently alter cateh or atfect waeste wvolumas.

Thz herring fishery 1s controlled by twc
gepargte seasons and  quatas: ane  covers the
spring, while the second covers the f2ll fisher-
iem, In 1984, totsl quotas for Distrizt 4T were
used but  these were subdivided into defined
areas of the Gulf in 1985,

Manioulation of ogquotas or charges  in
palizy towards the species has had a significant
influence on this fighery in the aast, In 1970,
bafore ehenges wers made in federal fisteries
peiicy to diszourage the prectize of catching
herring strictly far fish meal, landings in
Districts 55, 66, and 57 alone =xceesded 84,000

* Northwsst Atlantic Sisheries Organization (NAFOQ:

matric tons (Brodersan, 1973}, Im 1983, tae
tatal landings for easte-n New Srunswick were
only 15,377 msiric fams. The reduszed zatches

‘have resulied in the clasure 2% “wo mzal plants

i= the Snippzgen - Carzguet arszez.

Within the shellfish arous, crab, shriop,
and scallaps “ave generally besn regulated by
quata, althouch in 1984, a 10 week sesson was
glso  impaosed o thz  queer  crzh fishery.
Lobster, and ovsters, are controlled by s=zason
‘see Table 3!. Commercial mussel *arvesting is
banmed except with special perrmits and loczal
zlam fisheries closures may bs  impossd  for
health reasons,

in edditien to the regulations on the size
avd timimg  of  landings, tve  fighery is
controlled by Zimits imposed gn lizenses avall-
able for different fisheries. Ths fishinc 7leet
is stable at oresent. Licenses have been frozen
for the last four vears and it is umlikely that
fleet sizz, or the catching capacity in the
various fisheries, will be allowed to drastical-
lv inmcreass in the foture.

2.5 PRIBENT STATUS AND FUTURE TRENDS

This sectisn summzrizes “he present status
af the fisheries in eastern %aw Brunswick and
containe a2 brief dlscussion of future trends.
It has bhesn inmzluded te indizais any possibie
changss in landings which may 2fezt waste tvpes
and volumes in the futyre,

The eastern New Zrunswick martine figheriss
can ke deseribed as mature.  Since 9B3, total
landimgs in esstern New Zrounswick have zangsd
zetween &0 ang 65,000 metriz tons. Within the
study =2res, the distribution of the landinos has
also remainzc relatively the samz wits abaut 80%
2f thz to:tals ecourrimg in nmarthessisorn New
Brunswick, =snd the remeinder in Z4e southesst
{Tigure 3. 4mong  the species grouos, the
landings also have remainzc fai-ly constant fror
year to vear (see Tablas 1 and 2},

There is 1little po*ential for signiicant
inzreases in lendings from existing fisheries
because 21l availabls resources arz excloitfed to
their optimur yield. Soms increases mpay arise
as  stocks rejuvenate  but  thare are no
significant underutiliized species  available
which ecould gavse landings to rise. It wauld
not appear that reallocation of existing Fareion
fleet quotes would susport increased activity by
vessals Dasad in eastern Mew Bounswick.

Inerssases in landings may occur if messsl,
ovster or salmonid agusculture a-e agoressively
pursued im the study ares. Eastern “ew Bruns-
wick is npt a favourable site for sea-reared
salronids because isthal winter temperatures are
consistently enzauntered in the waters af the
Gul® of St. Lawrence, Cultured mussel or oyster
production could be insreased., Both %hese spbec-
iee ars, howsver, shisped live srd any wastes
assaniated with these operations would bz small.

In  considering  future tremds in th

o
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gastes~n New Brunmswick FTisheries, it 1s appsrent
that sizes of availahle Fish stocks will deter-
mine the landiros. There are unlikely to be any
requlatory charnges that would rcavse a eignifi-
pant increase in the totazl landings in the fish-
2TV, Palicy chasges could, however, signifi-
cantly reduce the landings as wes evident in the
midg-1%70s whern the herring Tishery was changed
from a meal to a fosc fisherw. Given these
probable trends, it iz nob expected that waste
types end volumes would changz substantially un-
less market fornes dictated a majior change.

Seme reduction in shellfish wesies may he
pxperienced if the prese=t trend from crab meat
=g rrad  sections  and  clusters continues
(Michaud, bpers. comm.l. A lower deman? for
Ferring roe in the Japanese market may lead to
smaller wolumss of waste associated with this
“isherv. However, oiven the diverse nature of
the Fish processing industry in eastern New
Brunswick, waste valumas should not chanoe sub-
stantially in the future. Juantities of waste
tvoes mav flustuate, but the present amourtis
wauld apzpear to be good estimates o maximna to
usz in assesaing the overall fish waste manage-
went situstion im the region at seessnt, and in
tme faresesakle future.

3.0 TURRINT WASTE DISPOSAL PRACTICES

Fish srocessors in sastern hew Brunswick
praduce 2 varisty of fish preducts from the var-
ious fFinafisk and shellfish speeiss landad in ths
region. Processing leads te fresh and pleckled
fish wastss that must be discarded either by
dunpiag or processing into a useable hy-zroduct.

In #3984 thare were 117 registsred proces-
snrs anc fish deslers ops-ating in eastern MNew
Arunswick., Their distribution within the region
is shawn ir Figure 7. 2F thess, 13 fagilities
desl im gvsters or live lobsters and have no
anpraciable wastz.  No dats for six mlanis wers
available fraom thz 270 plant capscity statis-
tics, hu:t these are small Facilities and are
thougrt to deal mainly in Yresh and live sea-
foods, again resulting im litbIs apporeeianle
waste. This leaves 98 Tisn arocessing facili-
ties from which wastes are producsd,

With tne excection of landed fish which
have been deemed uafit far srocassing i~te human
“gnd and condemned, thers are no specific data
o fish wastes by volume gr Type available from
sastern “aw Rrunswick. To obtain an estimate of
current  waste wolumes and  ivfnrmation sbout
waste managenent practices in the sgtudy area,
twa sgurces of informaticn were usezd. The prim-
arv scurce wes the alant capacity stetistics
availishle From the Ecoromice Branch, D70, Gulf
Fegion. The secand sourcs was anecdotal infer-
retion obtained from the Inspection Zranch of
7, 3ulf Regiom as well as plant operators and
nzraonnz2l  associatad with  the  New  Brumswick
Depariment of Municioel Affairs and Envizonment.

To estimate the types and volumes of Fish
waste, the 19324 plant production or 1983 capsci-
ty figures avazilshls Ffrom the Plant Cspacity

Statistice were convertes into waste wolumes
ueimg the conversion faztors shown in Table A
Thege factors represent the fraction of the
oricinal round weight of an organism wsed in the
finished arcduct. The remzinder of the croanism
ig waste, They were derived from the jilerature
{Waterman, 1979, an¢ Mr. John Merrit: {sers,
comm. ., Thzse represent what ars consicered to
be reasonabls aversges of otilization of differ-
ert species groups upon which ta estimate waste
volumes., The caiculated wvolumes, however, are
subject to several sources of arror,

1. Mgierizl discarded prior to processing
imeluding any mortalities amang live
shellfish after landing could not ke
determined,

2. Varlatisns in processing practizes
witth fresh fish =&t different olants
mav lead to varistions in the amount
of waste for a similzr 2ooduct.

3. Groundfish offal dumpez at
ts landirc canngt be detaprmined.

&, GSeasonal changes in the zendition of
finfish and shellfish may lead to
smaller or larger propactians  of
waste,

5. &% 33 Facilities, moce than ane method
of waste dispcssl was identified 1.e.
landfillimg versus processing. This
resulted in having to allocate  how
gach waste was harcdled. Ragzd on
locel aractizes, is most cases it wes
anparent haw this allzecatien could bz
made but in cthers, it was not, and
the alloczbion was arhitrary.

6. Inaccuracies in planmt record kesping
may result in undersstimztes of wastes
genzrated,

Spenifiz facilities could not he identi-
fied im the plant capacity date as supplied oy
Fisheries amd Jeeans ‘hecause of prapristary
rights. Therefcre, it was net oossible Lo elim-
inate sars of these sourcez of errar.

As a result, the figures presented In the
following subsections can be considered repre-
sentative 27 the waste wvolumes =and types in
zastern “Wew Brumswick, but care shoueld he taksnm
in their uss. This is corsidered =zcephiable
becacee the waste tvpes and volumes wiil Tlucthu-

te in ths fuiure depending upon  qguotas,
Landinas, and markst conditlions for the wvarious
species exploited in the fishery.

Ir the following sszctions the fish waste
“igures nmenerated from the individual plant
canacity and protuction <ats ars presented by
Figmeries district. Thase  Tigures have been
further arouped to show weste charactzristics in
Aortheastern  amd  southeastern YNaw  Brunselicl

szaarabely,
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3.1 WASTE VOLUMES AND TYPES

. The sstimsted “ish waste by spacies Jroup
and by wvolumz, from fisheries districts in
~srtheastzeor and sautheastasn New Jrunswick are
ghewn in Tables 7 and 2, respectively. The cal-
rulated waste valumes In northeasterm New Bruns-
wick are about twice 25 largs as those In the
sautheastarn gecter. The total calculated waste
volume for both szectars is about 33,200 ot or
ehout 51% of the totzl landings in 1984.  The
eztimated fish waste oroduction v sector and
species eprave in 1284 is shown in Figure 2.

THege walumes  renresent &' o2f 0 Lhe
landings in %he northeastern sector aad ahoul
A3%% im souiheastesn New Brunswick. The oercsn-
taae volumes for southeastern Hew Brumswick are
Aigrer berause alants in this reglon  imoort
larce amounts  of <rab and lebster for
DrOCEs8ing.

’n nmartheastern Mew Brunswick, an estima-
ted 21,500 =t of Fish wastz are gererated annu-
1ly, Amout 854 af this material comes from
“4istricts 65 and A7, Grocndfish acecount far 23%
of the waste, pelacic fish 38%, and shellfish
21% {Figur= 5;. In sautheastern MNew« Arunzwick,
abeout 11,700 mt oF Fish waste is generat=d annu-
ally {Tablz 8. 0Ff this total, 48% is shellifizh
waste, 27% is from pelagic species, and only 5%
comes from groundfish (Figure 8%, Im ealsula-
ting the waste walumes, it iz uncertain exactly
haw much of the herring takern in the roe fishing
is actually zent ta waste, and hew much is sent
to other orecessors For 9ait, marinating, or
amoking.

The caleulation of waste fram herring ros
aroduction is based on Figures “rom the clant
capacity statistics and is shown in Table 9.
Wastz is assumed to bz thz differencz bhebwezn
tha caw herring recuired for the amount of zoe
oroduced and other herring groducis produced 9y
cne zlant. The excess herring must be ftrans-
ported to sther srocesasars, or discardec. Tha
caleulations suggest that there is a gsignivicant
variatinon in sacondzry  producticn of herring
aroducts associated  with  the rToe  fishery,
Caleulations shown in Table 9 sungest that the
in-alant  gercentage  3f  secondsry  ubilizationm
varies widely. This wariation ig apparently
related mainlv fa lobster bait requirements.

in northeasiern New Jpunswick, the most
gignificant ampunts of waste in each specles
catzgory arg procducsd in districts 4% and £7
{Figure 7., With the exceptiaon of pelagic fish
wastes cenerated im District 70 [Figure 7!, “he
remaining districts in this sector produce
wasies of less than 520 mt within each qroup.
Tatal wastes generated inm each  of  these
districts is estimsted to be less than 1,000
mt annually.

Razed an D.F,Z3, 1985 prelinminary landinags
statistices for northeastern  Mew Brunswick,
groundfish discarded at £he wharf comprised less
than % 2f the total landings, while 3% of the
pelagic species landings were judged to be unfit

8-

Far hwman fansgnpbian.,

Wastz vaolunes as = percantage of landings
are significantly higher i southeastern Asw
Frunawick. Im 198%&, westss comprised in excess
of 3C% of the tetal landings. This angmaly
arises for Lwo reasons:

1. A significant arount of crah, _lobster
angt herring is  importzd fFrom necth-
=astern Kew Brunswick, MNaova Seohbia,
and Prince Edward TIsiand, for pro-

-

cessing in District 78 [Fiqure 7).

2. A substantial clam processing industry
im Cistrict 77 (Figure 7) results in
the generation of s disprapactionately
large valune af waste, celstive ta ths
nroduct producad.

Two districts, 77 and 78, account for over
B0% of the wastes generated in the southeastern
sectar. Grountfish wastes account Far abaub 3%,
aelagic fish ahout 27% and shellifish =zboet 462%
of the wastes [see Figure R}, In sauthzastern
Mew Brunswick, a nmuck smalleT wmraportion of
mecrring taken in the -oe fishery is apparently
utilized for secordary products {(Table 3:. If,
as indicated in Tatle 9, herring identified as
surplus to a pracessor’s nesds are mnb discsrded
but are in fact wusec by athsr progessorcs, the
aelecin fish waste is reduced by over 50%, and
ghelifish wastes reach in excezss of 75% of the
secksr total.  Michasd Toers. comm.) indicatsc
thet a few of the roe progduzers in Districk 73
‘Figure 7! are row sellino some ar =211 of the
fizh carcaszes For bloater [haed emokaed “ersing)
arpduction; =o the wastz wvolumes mav have 2z2en
significantiy reduced sircs 1734,

Floater peoduetlon waste manzgement has
been a zcantinuing concern ts ecrovincial eaviron-
ment officials {Richard, pers. ceam.? since
1980, 3lostsr oroduzbion in 1924 2z skown in
Taebi= 10, Usinmg 5% wastage “or round bleaters
and 474 for filleted fish, the takal estimated
waste volume i about 800 mt (see Table 10!.
The 3% figurs has been adapted bssed on the
results of the Co-Fish Consultants {(1%84) report
which indicated fthat 2 wastage figurs of 0%
{Maclaren, 1979) would apoear to be sxaggerated.

Most bloater wastes are asscciated with
filleting operations. In 1934, it has besn
2stimated that aporoximately 75% cof the wastes
arise from this source desaite the fack Ihat
only 18% of totzl production is dzvated %o
fillets.

Tabie 11 shows the number of processors
aoroducing wastes of each tvpe in each fisheries
district in eastern Mew Brumswick. Analysis af
the plant capacity statistics reveal that 35
arocessors produce groundfish wastes, 80 produce
peianic fish wastes, and 45 produce shellfish
wastas, SRout pne-half of  the processors
produce mare than ong  tyoe of waste. The
velune of wastes gensrated by bproduecsrs show a
wide variation withim and between digtrigts Far
all gpecies qroups. Median wastz volumes have
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Table 8. 3Zstimated annual average waste volumes by species group from producers in southeastarn
New Brunswick.

By district

Dstrice Groundfish Pelagic fish Shelifish Tatal %
(mt (mt) {mt) (mt)
73 &5 1,552 3 1,623 14
(1,342)!
78 143 &0 658 861 7
77 67 302 4,452 5,02 43
78 345 269 2,872 4,186 6
80 - 258 - 25 1
By Group
Total 621 3,112 7,987 11,720
Percent 3 27 48

Figures based on DFO Plant Capacity Statistics from 1984 and 1985 (preliminary).

¥ota: 1. Fstimated wasts From herring roe producticn in District 73,

Teble 9. Estimated apnual herriag roe produstion in eastern New Brunswick.

Preoduction Herring In-plant Non—utilization
District RHoe Milt Total required for utilizatiom Zor Amount %
production cthaer productsz
(mc} {mt) {mt ) (mt ) {mt) b (m}
kortheastern 55 i133.8 16.8 151.1 2518.3 142%.0Q 37 10859.3 43
_ Sectar
) 67 68.0 - 58.7 124,75 082.53 301.4 14 1781.1 86
Southeastern 73 98.4 ~ 85,4 1640.2 0&.0 7 1532.2 93
f Seator
i 78 3.8 12.1 17.9 0.4 41541 - -

| - " . -
| Figures generated from DF0 Plant Capacity Statistics from 1984 and 1985 (preliminary).
2. Amount of utilization of herring for other products, including bait, ia the same facilicy.

Table 10. Estimatad zmnual bloater preoduction and estimated bloater waste volumes in eastern
Few Brunswick.

Notes: 1. 3Sesed on a roe to round weight ratioc of .06,
]

Fisheries Round Filleted
District Production Waste Froduction Waste Total Waste
(mt) 81 (me) {mt) {me)
B3 45 2 - - 2
76 - - Z25 467 467
E 77 66 3 3¢ 27 3G
78 3,341 167 1ce 96 262
20 334 17 15 13 30
31,786 189 678 603 7581

Figures generated from DZ0 Plant Capacity Statisties from 1984 and 1983 {preliminary).
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4zen used to snow At which end of the scale the
bulk of praoducer wastes oecur in zach  group
wWithin eash districk. This inmdicates whether
the wastes are produced by 3 number of smaller
goeratars or by just a few larger ones. Tor
example, in District &6, six shellflst

h praces-
sars produce 517 mb of waste sut almost all of
it is produgced by one prac=Essar.

The figures in Table 11 revesl the number
of processars and diversity of sizes of facili-
tiss oroducing flsh wastes in eastern New Bruns-
wick. They arovide same appreciation af ihe
camplexity of the fish wastz management issue in
the study area.

3.2 DISPOSAL SRACTICES

Fish was%2 disposal cractices in sastarn
New Rrunswick have been determined fram informa-
tion available in the plant cepacity statistics,
and aneccotal sources. Tableg 12 shaws thes
nurbes of aoroducers using different disposal
methads for different types of wastes in each
Fisheriss district. Distances travelled to
dispase of the wastes are alsg indizeted. Tabla
12, however, does nat show any wastes disposed
af by fishermen befare landing or fransooriation
0 a3 processing facility {i.2. hesding and
qutting at sea, Llilegal dumping st wharves!.

ineadoizal reports shout methods used by
individual processcrs were reported by Daneault
‘pers. comm.) and Sirois (pers. comm.}. This
imfarnation (s=e Tabkle 13} cannot be dirsctly
compated with the Flant Capacity Statisties
hecause “he numbers of plants identified are not
identical. Hgwewer, this information has been
imvaluahls in determining amy geographic trends
in disposal methods which might he of assistance
in planning futuge cdispeosal strategiss.

Fagh af the dispasal methods wsed in thz
study area sre described nalow.

3.2.1 Landfill

Lendfili is a aoilective term used %o
describe fish wastes whizh arz dumoed in muni-
cipal or orivate fumpsites, or are saread an
farmers' fields or abandored scricultural land,

lLand-based disoosal of fish waste 1s
aoracticed in every fisheries distriet in sastern
Hew 8runswick where arocessors are located. The
data indicate that 52 orv abgut hslf the proces-
sors, larmdfill all ar part af their wastes
{Table 12%, A4s shown in Table 13, lend disonsal
is much more prevalsni among the orocessors in
ggubheastern Mew Brunswick. In three districts,

4, 75, and 77 {Figure 73, all arpressors land-

fiil their wasiszs. The wvolumes in  thsss
distriets ranged from apout 900 ta about 5,000
metric  tons, af - the 5,000 retric  tons

discarded, in District 77, over 50% cof the
wastas are mollesc shells,

In e zemzining districts, the osreentangs
af wastes landfilled ramge From 3 to &9%,  Al-
though the relative percentages landfilled in
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Districks 65 znd 57 arse lowss, the valumes 3,528
mt and 1,350 at, cespeetively, are "igh  and
-~epresent  atauk AC% of  the  tetal  waste
lancfilled in £he study arsa.

Hauling distancss for land-based disposal
of wastas reached 30 km ir szome cases, but
distamces bevond 20 4m from plant to disposal
site are the exczptian,

In eastern Mew Srunswick, solid fish
waszes are currently dumped:

- At designatezd aunicinal cr provincisl
covernment dumpsi

~ &% orivate dumpsites;
- 0On sgricultural land:
- Over ithe wharf,

Municipal oz Dapartment of Transportation
dumps used by Figh processors are described in
Tzble 14. 7Tre five sites were identified based
on the informstion supplisd 9v G. Sirsis {a=rs.
corm.: snd L. Daneault {pers. coam.}. One is
lacated in nerthesstern New Srunswick, while
four are locatad in the southzastzrn arsa. &
*otal of 23 processors dump st these facilities.

These desigmated dumping facilitizs ave
Aot closely manitared by the ooeratsss and they
have been the causz of odour amd ver~in problems
in the wast. In 1985, z processor locatsd in
District &4 came under rconsiderable pressurs
fram pravincial authoritiss. The company was
discarding fish wastes, first at a municipal
dunp, and later in a rock quarry designatec as a
Zump site, in an unacgeptasle wanner.  Odour and
aesthetic considsraticns foreesd the apsrator to
cesse dumnging at the municipsl facilitv, Probe-
lens  with uncontrolled  demping  in the rtock
gquarcy csntimued until the operatar want gut oF
Fusiness.

4 longer standing problem  which still
remaing only partially solved is t-e disposal of
shellfisk and blaoater wastes 2% a “ocmer dump
gsite operated by the Department of Tramsporta-
tian at St. Andcd inm Disteist 78, In the late
1970's, adour  and aesthetic corsiderastions
caused comsiderable public oretest and an inves-
tigetion was launched in 1979 to svaluatz the
sroblem. A report f{Maclaren, 1979) considared =
number of altaerpative solubions and recomended
that:

- 4 ogroecessing facility be establisked in
the immediate area for shelliish wasie;
and

- A ghilled temoprary storage Facility oe
sstablished Zo hald Finfish wastss uptil
they could be =zognomically fransported
Lo aroecessing facilities 1 the -grth.,

Ditimately, the St. Ardré dump was closed anc a
farility to process snellfish wastes was esiszh-
lished at Zotsford Foriace.
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Tgzble 13. Waste disposal practices at fish processing facilities producing wastes in eastern New

Brunswick.
DISPOSAL METHOD
DISTRICT WASTE
TYFES iand Filled
Processing Putlic Private Jther
64 Groundfish 1
relagic fish 1
Shellfish 1
&3 Groundfish 4 2 1
Pslagic fish 9 & 1
Shellfisn 3 3 1
Shrimp 1 Dunped at
sea
66 Greoundfish L
Pelagic fish
Shellfish 1
67 Groundfish 4
Pelagic fish 4 4 Bait
Shelifish 7
58 Groundfish 2 1
Pelagic fish 2 1
Shellfish 2z 1
70 Groundfish 1 3
Pelagic fish 1 2
Shellfish 1 4
73 Groundfish 3
Pelagic Eish 4
Shellfish 1 1
76 Groundfish 7
FPelagic fish 5
Shellfish 3 2
77 Groundfish 1
Pelagie fish 1
78 Groundfish 3 2
Peiagic fish [ 3 24
Shellfish 6 i
10 Pelagic fish 2
Shellfish 1

Sgurce: . Sireis, pers. comm.
=. Daneault, pers. comm.
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4n emtirely satisfsctory salutian to the
tloater waste proslem has naver been achievad
despite considerable effors on the nart 29 the
provinze (Rizhard, oers. comm.:. At oressnt,
mast of fhe bloatsr waste iz accepted at &
commor disposal egite for a fes and is sprsed
aver ahandoned agricultural land, but  some
rroducers refuse to pay the fee and duma st
orivate sites slsewhere {Richard, osTs. comm, ).

The liccatioms and  actual numbers  of
private dunps used for fish waste disposzi iIn
gestern MNew fruaswick are mot known. Accordinc
to Sirois and Daneault {pers. comm.: apprTaxi-
mately 13 private dumns sz-e used in thz study
arga inmzluding the privetely opersted common
disposal site at Botsford Portage., Permits are
not reguired to dums fish wastes.

17 mortheastern New Brunswick, significant
volumes of shellfisn wastes, particularly from
produzers ir District 45, are dumo=zd om private
tand, buried and left to rot. The oratlam
apozars to be related to cost. D'Eatremant
{pers. comm.! sujoested thst the cost of pro-
cessing [$#8&/mtl was a factor contributing to
tne shellfish wasie diszoszl prablem. These
costs led to the plant at Lamégue prosessing
gaout 300 to 3530 mt of shellfish westes in 1285
to esse the waste rproblem and selling the
oroduct, essentially to cover the costs ef hand-
ling and processing the waste materizl.

I»n  northeastern MNew Brunswick dunping
herring waste cn farmers' fields has been 3 long
standing practice. Herring makes exczllent
fertilizer providec the applicatiorn rate is kept
o a reasonabls level. &t aresent, She main
difficulty is that oiles of fisk as much as 1 nm
deep arsz left in the fields. Twis practice
maxes it J4ifficult %o proserly plough 1 the
carcasses tc arevent major odour prablems and
vermin attraction {Danzauli, pers. corm...

ftandfiliing of fish wastes is wide-spread
in mastern New Rrunswick ab present. Approxi-
mately 4% of the fish processing wastes are
land disposed, divided almost egually betwesn
dump sites amd privete land. Tne volumzs of
wastes discarded by srocessars vartizs from sbout
1 o over 1,900 metric tons per year. The nast
concentrated land-bassd disposal of wastes is
arcund Caraguet and Shippegan.

tandfilled fish waste has caused 2 number
of iocal pratblems in the past. Currently, land-
filling shs2lfish westes in the northeast and
bloater wastes in thez souvtheast are the major
=oncerns in the study area. Proper dispossl of
herring on agricultural land is not a serious
environmental or social coneerm, bubt it seems
that a more heneficial use could be made of *his
ressuTe.

3.2.2 Dumpinz ah Ses

dumping fish waste at sea is not legally
cracticed ny land-based processors in the study
area althougt localized dumping by some prosss-
SOTS may 0oour,

Wasies routinely, end leoally, dumoed =t
sez inmclude shrimp weste, scallop shells, anc
viscers, ant same groundfish offal, Between 75
znd %] metric tons of ghrimp westes are discard-
2qd et sea a3 a result of on-board orocessing by
a wvessel operating out af Caracuet. These
wastes are discarcded in fhe central and nertheon
Gul®, and off Cape Breton wnere the shrimp fish-
ary 12 zoqcentratad. 2ased on 1984 scallon
landinge of 7,324% mt it is estimated that about
520 mt of shell and vigrera were discarded in
the savthezn Guif of 5t. lawrenca but the dis-
pasal lozations are mnt kaocwn.  Thz locations
and wvolumnaes of groundfish offal dispossl in the
watere off eestern “waw Srunswick are nat known.

Kresta {pers, rcomm.! has indicated that
some proces=2ors have expressed ar interest in
peean dumoing fisn westes but to date none has
pecurred on a routine pasisg, Mo requests far
geean dumaing of fish wastes have been received
{(McIver, cers. comm.}.

The Ffigh Habitat Divisien of tha Sulf
Region DF0, has indicated & concern abaut oeean
dunping of “ish waste. In a 1985 memorancur,
Mr. P. LeBlanz identified & pracedure for con-
sideration of such applizstions should they he
received in the future,

Undoubtedly, there is soms [llicit dispos-
8l of wastes off public or orivate wharves by
individual fighezmen during gutiirg and fille-
ting activities, before sale to buvers, The
extent af this oractice cannot be accuratsly
determined. Although the wolure of matsrizl
dumped in this mannsr st any 27e lozation waulc
be relatively small, it can cause localized
sasthetic and water gualify problems.

3,2,3 PFPracessing

Currently, there are 60 processars  in
sastern New Brunswick tramsporting fish wastes
to fisn reduction Tacilities for procsssing inte
meal and oil (Tablz 12}, in districts where
processing clants are close, the percentazge of
wgstes processed ranges from 59 to 97% of the
totzl waste voclume. Materizl is transporisd as
much as 100 r for processing but the redisn is
about 20 km. fpoerators in Districte 70, 2nd 73
{Figurz 7) travel the areatest distance to
digonse of their wastes. Aboot &3% of wastes
seqt to fish reduction facilities in the study
ares are genzsratad in Distrists 45 ang 57
(Fiqgure 7:

"

4 greater percentage of the wastes pro-
duced in noriheastern MNew 2runswick go to fisk
reduestion plants than 1n the southsastern sec-
£ion. Mone of tha processors in Distrizis 76 oo
77 (Figure 7. send their waste for processing.
This reflects nat anly the conpentrstior of the
industry in the martheast, but also the smaller
scale of the orocessing onecatlons in the southe
east., Trucking wastes to 2 processaor can bs
expensive pathizularly when a charge oesr meiric
tom iz also levizd to handle the material.

Zurrently, four companies are professing



fisn wastaes im eastern New Brinswick. One in
sach of Districts &5, 67, €8 and 78 [Figure 7).

The plants apsratz from April ‘unkil “Sovem-
9er. Thei:r capacities to produce meal and ail,
and their poofuct tvoes are shown in Table 15.
The nroduced rapacities of the olants wvary fran
13,6 o 40.9 mt/dey for ezl and 3.4 ta 3.1 ot/
day Far oil. Two alants process qroundfish
waste, thrze process pelaqic fish waste, and
three nrocess shellfish wastes. It iz important
to nnote that the fiskh meal olant in Caracuet
gaes Aot fave the faciliti=s to handle <rab
waska, The oroductian from khese facilities
fram 1982 to 1985 are snown in Table 16,

These data show that the greatest voliume
of fish meal are oroduoced foom pelacic Tish,
Shell<ish mezl productiom increased subsiantial-
Iy in 1984 and approached pelegic fish msal aro-
duztian. This was in part, a result of ths
District 78 shellfish wasts ogrocessina facility
saming into production thaft year.  Groundfish
waste meal volumes w1ave remained below 1,003 mt
singe "982. Prodiction figures Tor individoal
aroducts in 1985 are ngt available but total
production figures {Tazle 16} snow a3 susstantial
ifgrease aver previous y2ars. | There Is 0o
apcarant rzasan for this increase and discus-
sions with aperatars did provide a clear snswer.

Tve follawing is a2 brief description of
the 92asic festurss of the weste processing
facilities at esch mlant bassd on tzleohone con-
versations with the glant aperators.

1. Plant #1

Thiz plant msnufactures meal from lobster
and crab. Mo 9il! is produced. The plant
empleys an indireet steam-heated drys:s and can
procsss 3 mbk of raw materisl per hour. Usually
the raw material is held for less than 22 hours:
but ozcasicnzlly it is held for up to 48 hours.
4 condenser is not used and, according to the
awner, provided t*e raw material is frash, there
iz no adour problam. Same offersive odour will
arise in hot weather when raw material has to oe
stored aver weskends.

The =alant was caonstructed in the early
1%80's but the equipment is ald. Tha ownar
nointad out that the stsam-heatzd dryer is in
gaod econdition.

2, Plant #2

Twis plant manufactures meal from crab
waste as well as from woroundfish and some
herring wastes, One production line iz wused
with a zapacity of 10 mt/moar af raw material.
There is a second lime im the alant bub it has
not been used for seven vears.

The plant was built in 1966 znd has a
diract-fired dryer with sea water concensers to
remove odour  and  dust. Tha 41ormal  maximum
holiding period for raw material Zs 36 hours an
wegkends aub raw matarial is usually processed
within 24 hours. Blood liquor from raw matssial

and stickwater are rehlalned snd procassed.
3, Plant #3

This olant manufacturss mezl and oil from
car-ing wastes. Some material produced arig-
inatas im the provipce of Ouebec. There are two
500 mt bins for starage oF taw material,

The plant has one production line. I% has
5 canacity of about 15 mt/hr of raw material and
is reported to be in gond condibion. It datss
from 1965 and the drover is direct-fired. Sea
water condensers ace used but there is an odour
problem.  Thers has also Szen difficuliy with
disposal aof stigkwatsr and bloodwater, and
repzirs are now being made to the avaoorator in
arder to rzduce the pollution prablem.

4, Plant #4

This plant produces fish meal from crab
waste, herring waste and from groundfish offal
generated from its own ecperations. The normal
maximum p2rioc of starage of raw material is two
days.

TAe plant can process 10 nmt/hr of raw
material. The equipment inmcludes a Ratadise
dryer and stickwater evasoratsr.,  In the past
there has been some problems assoclated with
disposal of liguid effluent, inciuding blood
liquer.

The plant does not 20ssass a hammer mill
for orocessing shellfish waste. The Zotadise
dryer produces a very fine meal which limits its
valus for sale as 3 feed additive Lo the poultry
industroy.

3.3 GOVERNMENT RESULATYION

Ragulatian of Fish waste disposal falls
under both faderal and orovinmelal jurisdiction.
The general areas of rCesponsibility  and
pertinent legislation and requlations sre
identified below.

3.3.1 Federsl

With respect tn fish waste disposal the
federal gavernment has four dirsect areas of
responsibility umder the provisions of the
Figheries 3ct, Under the Fish Inspaction Regu-
latiang, inspection personnel cen declarz landed
“ish &z affal prior to processing, if they are
deemed unfit for human censumption.  These fish
=must either 5e dumoed st an epproved site, ar
gsent to a reduction Facility for orocessing into
meal.

The seoond  covers  the  dispesal of
substances that  are deletaricus to fish in
marine or fresh watsrs which iz in contraventian
of Seetion 33 af the Fisheries Act. This
section c©f the Act 1s administersd by the
Trvironmentzl Protection Servics of Znviromment
Canada.

The  Zavirormmental Protection  Service
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{19757 have issuad "Fish Pracessing Operations,
Liquid Zffluent Guidslines" undet which twe tlo-
chemical oxvgen demand (BOD} and solids levels
in effluents considered acceptable by the Feder-
al government are ldentified. The guidelines
recommend screening all cutfalls with a 253 mesh
9,71 am; screen ta trep solids. They alsc
specify that bloodwatsr, press liquor snd stick-
watzr should not  be dischargsd inka  the
receiving water and that proviston should be
made for managing these wastes in the event of a
plant shutdgwn.

Thirdly, under Section 31 of the Fisheries
act, section can be taken by the Department of
Figheries and Oceans where offal disposal may he
shawn to have altsred, disrusted, or rdestroyed
fish habitat.

Finally, under Sectian 43 of the fisheries
4ct, DFD is impowersd to designate Qurry
grounds; that is, a marine ares remots from a
fish plant where offal can Y&  routinely
discarced.

Yarine disposal of fish waste is also
mgvered under the Oeean Dumoing Contral Act,
administersd by the Epvironmenial Profection
Servicez, JUndsr the Act, permits are renuired to
dismose of solid wastes in an aparoved manner in
the marine erviranment. Applications for ocean
dumping of fish wastes have not been received in
sastern Mew Brunswick although tindsay [pers.
comm. ;. amd Kresta {pers. corm.) have indicated
that it has heen given some consideration in the
asst. I applications are received, McIver and
Tay (pers, comm.) irdicated fhey would be
soviewed on a case by case basis. If the
ampunts o be dumped were small labsut 500 mtl,
the lscal “ederal figheries officer could desig-
mate a "gurry giound", pursuant teo Saction 43,
qut if the wvolumes were substantial, the
Eavirormmental Prokection Service would revisw
any applicstion for marine disoesal in cenjunc-
tism with the Department of Tisheriss and
Jeeans, '

In deciding on the merits of an aspplica-
tion, considerations would include:

- Potantial impacts on larval fish and
demersal  fish eggs, e.g. hefring
spawning arsas;

- Conflicks with fixed or mabile fishirg

2ar;

- Potentizl contamination  of  adjacent
beaches;

- Patential generation af anaxic

sediments; and

- Ppssinle  becterial conktamination of
adjacent shellfish beds.

If a disposal pgrmit was issuad uncer the
Geean Dumoing Control Aet, it would be for a
maxinum of ane vear and specify the location of
“ha disposal site, the frequemcy of dumping
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permittzd, the timing, the amount and the method
of dumoing. To date, no partmits have been
Lssued.

3,3.2 Proovincial

The Fazderal government does nob have any
direct responsibility for land-hased fish waste
disogsal. Land disposal in easstern Naw Hrume-
wick is the -esgponsibility of the New Rrunmswick
Department af Municipal Affairs amd Envirorment.

Provirciel sutharities osperate under three
Acts 23 Follows:

- The Clean Znviromment Act:
- The Provincial Water Act; and
- The 2ir Ouality Ack,

Under the provisions of these acts, opera-
tpre failing to cznform with regulataory require-
ments cam have their licenses revoked.

Ty date, mast of the sttention af provin-
cial erviroament officials has been focused on
diznosal of salid wastes in landfills. Under
the Solid Waste Guidelines of the Clean Iaviron-
nemt Act, soecifications for spproved landfills
inelude the follawing:

- Provision of a elay base below ths
waste;

~ The aite he removed from cdomestic or
municipal water suppliesy

- The disogsal ares ke remote from roads
ard houses ta avoid aesthetic znd adour
problems.

Richard (pers. comm.) indicatsed that &the waste
ig placed im a layer un to 1 m deeo and has 4
goil cover of at least 0.3 m. The waste must be
covered rapidly 4o aveid attracting vermin.

L& ENVIRDNMENTAL AND SOCTAL EFFECTS

Praoblems with gaseous emissions, and the
manzgement af solid and liquid wastes, have bsen
a qgeneral concern in different areas of eastsrn
Mew RBrunswick simee the late 1%60's.  Mush of
this has hsen focused on the operation af fish
redustion fagilities, but more recently atten-
tipn kas alao torped toward the wider prablam of
fist wasta disposal at locations ather than
orocessing olants. The =ffects assoclated with
both areas are described elow.

3.4.1 Disogsal

Disposal of fish waste on agricuitursl op
vacant land Ras besn a long standing aractice in
sasiern Mew Brunswick.  Traditianslly, lobster
and hercing carcasses have been used o fertil-
ize Fi=lds., If =2pplication rates were kept at
regsanable levels, around mt of n"erring per
hectars per vear, few prohlems were sncountersd,
provided that the material was ploughed under.




his method bDecame less asttractive with  the
advent of chemical fertilizers, and the raduc-
tien in tre amaunt  of agriscltural lanc in
procuction edjacent o fish orocessing fecili-
ties.

The practice of discarding thase wastes in
arivate or public dumpsitzss bescams more preva-
lent as waste volumes increased. Concentration
of the wastes led to locsl envirpnmental prob-
lems, suzh as odour, foulinmg of adjacent water-
courses, atiracticrn of  wvermin, ang gensrzl
gesthetic decgradation, An  additiomal concern
has bezn iosses of fish offzl and blood liauar
‘rom vehicles tranmsporting the fish om oublic
roacts from processing plants to duwn sites.

Documantetion of all the rTecent croblems
mssoniated with fish waste dispnssl in eastsrn
New Brunmswick i3 widely held but not easily
accessible. However, a review af rzlevant
reports and inmterviews with requlatory personnsl
have wighlightec the following disoosal situa-
tione where concerns have been identifisd:

- Unpomtrolled dispoesal of flsh wastes at
a municipzal dumpsite and & ouarry at
Petit Rochers

- Digpogal 327 shellfish wastes at a
private dumosite inland from Caraguets

- Disposal of shellfish westes at publiz
and private cumps in Westmozland Countyi
and

- Uncontrelled disposal of wastzs  from
bloater sperationg im Westmoz1and
Caunty.

The common elements of thess situstions
have besn ooor ar essentisllyv no ranacement of
waste dispasal resulting in significant  adour
orobiems, stiraction of vermin leading to oublic
health concerns, and mzjor assthetic protlems.
Groundwster contamination oroblems, or signifi-
cant fouling of watercourses have nat been ides-
tified but are s poiential concern.

In  nerthesstern MNew  Bruaswick, he
processing operation st Petit Rocher is now
clogsed so the wastz problems arz no longer a
concern. Crab waste disposal at dumpsites near
Caraguet continues to be a prablem but is ane
that is in part related to rcaost. Berause
shellfish westes have relatively low valus as &
byeproduct fabout  $150/mi) the processar cape
able of handlimg swellfish waste in the Tegion
has bezsn charging anout $60/1t to process the
materiali. Famy of the orimary processors ace
unwilling to pay this charge, and have optzd for
tand-based disposal.

In southszstern New Brunswick, the shell-
fish and bloater wasiss in Wesimorlamd Country
are now handled by orme facility. The shellifisn
wastes are processed inta meal and blester
wastes are spread on f2llow ajgricultursl land.
Sludges from orine tarks ars buried.
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Cereration of this fecility nes solved the

problems experienced im the past  {Maclaren,
1279; Richard, pers. comm.! buot, as mertioned
gazrlisr, some prozessors refuse to osy the fees
levied bv the processor, and dumc on private

—

and ar at puslic landfill sites.  Thege incluage
several bloater opzrators in Sas Can P21Eé and
one shelifisk orocessor. Despite the lack of
full particioation, Tish waste disposzl in West-
morland Ccunty is zonsiderably bztter ther in
the past. Richard and Michsud {pers. comm.)
indicate that it is only a matter of time hefore
all the processors in this ares will he usinc
the desionated processing and disposal facility.

Tne only difficuity foreseen is if the
price for shellfish meal Tglls ans prozsssing
secomes unezonomicsl. The processcr could then
rmo  langer afferd to process the waste without
chargqing excessive user fees,

3.4.2 Processing

Fish waste crcrocsssing  in esstern New
Brurswick is confimed te the productisn of fisa
meal, shellfish meal, ard fish gii. Some mater-
ial iz sei aside for animal fegeds by two proces-
sors in northsastern New Brunswick, This is
unprocessed Taw waste, It reoresents less than
2% of the volume of material usad 1n fish mesl -
“ish 0il orodustian, As shown im Takle 12, a
substantial number of crocessors =2t aside salk
herring for lokster bait, but belt is not
considered a fish byvepraduct, Mogt  of £he
herring orocessed for food produsts are marina-
ted or smoked. Only 5 fo T0& of the herring
processed for fopd qoes to wasie. It is net
suitable for labster baii.

Fisk meal and o0il  production, while
solving one set of environmental and gocisz]
orobiems associated wiih raw waste disoosal, can
procuce others.  These problems can be grouned
irte thres cetegories:

- Blood liguer, end offal, being spilled
during transportstion from processar io
the fish reduction Facilityy

- Odour arising from tha “ish reduction
nlant, particularlv from those equinped
with direct dryers; and

- Liguid wastes, orinzipsliy bload liguor,
stigkwater, anc press llauor fram the
plants which csrry a high Siocherical
oxyoen demand {(200s! and elsvated lavels
of suspended solids.

Mamy of these problems sbill exist in the
Caraguet-Shiopegan-Laméque arez.

A major health consideration ceorstantly
aresent with fish meal production iz ths threat
of  Salmanella infesction, The Iaspestier
Divisicn has & program to test samples of fisn
mzal to imsure the absence of Saimonells.

Eack of the issuszs assepciated with waste
processing in eastern Nzw 2runswick 1s discossed



priafly balow.
1. ‘Wastz Transport

Traditionally, finfish  and  shelifisn

wastes have 2een transported to  reduckion

familities in open trucks improperly fittsd io
cantain bhe santants. Blood liguor and sone
affal has escaped and created s nuisance for
passing motorists and lecal residents. This
prablem is easily solved with good material
management opractices. Dansault {pers. corm.}
indicated that many of the pracessocrs nowW use
larne plastic boxes fat heldincs wastes while
the largest »lants convey material directly to
aoroperly fitted Yzucks. If the materizl is
toved quickly fo the reductisn facility, odour
is rmat a problem, but if it is left Tor mare
khan 24 hours in warm weather, an obiectionable
snell may develop.

2. Ddaur

Odpur arisss in fish reduction plants from
three areas:

~ Maal dryers fitted with or without
aerubbers:

- Raw praduct; and
- Buildimg ventilatien.

The dryers ars the qgreatsst source of
pdour and plants have Fitisd scrubhers to deal
with the orohlem. Direch-Fired dryvers where the
aroduct is expesed directly to gasss of combus-
tian, produce mare adour than indizect steesm or
Aotadise drvers where the fish daes nat come
into contact with the hsat source. The reduc-
tion plarts in Bas-Caraquet snd Shinpenan are
fitted with direct-fired dryers and adour has
~een 2 oroblem. Finn {pzrs. camm.) raporied
that ‘the fish reduction olant in  Shipoegan
generally ooerates at night to reduce the public
complaints about adour ia the town, The plant
in Laméque Das a steam neatsd fotadisc dryer amd
adpur 1s not reported to be a cancern. The
facility in southeastesn MNaw Brunswick has a
steam heated indirect drver but is not fitted
wit a condenser. Jdour is generally not =z
concern if Ehe material to be aracessed ls fresh
‘eBlanc, pers. comm.).

Many methods far odour abatement in fish
neal facilities have heen propeged, including
thz use af ozone, activated charcoal
yarigus chemical absocbers zng plain end zata-
lytic imcinerators. Gogd housekeepins prac-
tices, combined with thes use of incineration and
sodium hypochlorits absorbers, cap raduce odour
to a manageable level.

Praper incinerakion of =air campletely

celiminatas Fish meal odours. It is wvery costly

ts incimerate large gueantities of air oreduced
by direct-fired dryers io elimimate odour Sut it
can be used to treat air from indirect drvers.
Sadium Avpochloritz can more sconomically Sreat
larger volumes af air with lower concentraticns
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of odorous substamce, but use of absarbers does
not completely eliminate odour.

Odour mamagement sysbsms are costly to
ingtall ang gmerate. The depressed fish meal
prices sxpesrisnced im %he recent past combined
with inereased costs of production and exczssive
capacity im the industry (DFO, 1985} has left
gperators with listle incentive to uograde theiz
facilitizs. I¢ faced with regulatory nressure
to raduce odours, aperators may chocse to olose
their facility unliess there 1s =2 considerable
financial incentive to instsll the necessary
2quiprent .

3. Ligquid Wastes

_iquid wastes sssociated with  finfish
wasta reduction are shown in Tahle 17.  These
values were derived from data collected at
alamts in Shiopegan, Caracust amd Laméque (Broc-
grson, 1973), Liguid wastes are rot =2 goncsrn
in shellfish weste reduction.

The data reveal that the levels of zontam-
inants {300, suspended salids) are very high in
blaod ligquar from offal starage, and separatar
sludge, stickwater, end s2lubles  from  the
arocess.  With pelagic figh wasts, oil is an
additinnal ocroblem.

Information callegted by Canadian 2lant
snd Process Enginesgrcing (1%70) revealed that
many aof the harzour contamination prablems
exaerienced at  Shippeqgen and Caraguet wers
associated with bloed liguor and  stickwater
diepasal, and paoor im-plant housekeeping prac-
tices. The liquid effluent guidelines intro-
duced by the Tpvirenmental Protection Service in
197%  addressed these congerns  and  Slchard
{pers. comn.; indicated that these ars used Ly
Provimeial officials in the assessment of iden-
tified coalkanination proklems,

411 three plants processing finfish wastes
treat stickwater although difficulties with the
evapavator at Caraguet have resuited in contin-
uing contamination  oroblems. Jlaod liguor
disaneal is also 2 concern at Laméque.

In aeneral, %he liquid =ffluent cantamin-
ates tend to be coafinzd %o areas where limitsd
cirnulation prevents adequate flushing and wastes
loadinns are expeszive. The liguid waskes are
nindearadable, ut adour, 3il on the water
surface, and splids present can be a2 consider-
zhle nuisarce to residents who use adjacent
areag for recreation or other ourposes.

4,0 METHODS JF WASTE UTILIZATION
qefore describirg alternativa petheds of
waste ubilizatian, the charackeristics of the
waste available for processing in eastesn New
Brurswick ars described.

4.1 WASTE CHARACTERISTICS

Tha waste available for oracessing csn 92
nlassified into two basie groups - finfish waste
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and shellfisn waste., Finfish waste consists of
qroundfish affal, and round fish or cffal “rom
peiagic species. T=e wastszs includs fing,
tails, 9eads ard guts. The composition of these
wastes im their raw form and Finished as meal
are shown in Tanle 18.

THe factors used tao convert raw matsrial
valumes to Finished product valumes are shawn in
Table 7. The finish waste %o meal atis is
about 5:1 whilz the shellfish {crab and lobster:
ratios are about 2,%:1. The remainder 1is
removed as water or suspended solics.

4,2 PROCISSING ALTIRMATIVES

Currantlv, finfish and shellfish waste
processing in eastern New Brunswick is confined
to the manufacture of msal and oil. Yhe meal is
uzsed mainly for animal fzeds while the oil s
used in edible oils and oils for industrial
applicaticns. 3Semsrally, *his is considered to
te t4e best way to deal with Fish processing
wastes. However, proplems asspoisted with fish
T2zl production may affect its long term viabil-
ity. Competitiosn from vegetzble reals and oils
nas  led %o deoressed meel and oil  prices.
Cencerns  abaut  the environmental and social
#ffects of reduction alant opoerations may mazke
rmew meal alants exnmensive to build amd operate.
It may also be difficult to obtain oublic
approval for the lacation of a reduction facili-
tv close 42 inhabited areas.

Thers zre zlso partirular processing diff-
irulties with two of the waste tvpes in eastern
Mew Bruenswick., These ars the large propertion
of shell and lsck of pratein in shellfish waste,
and the high cancentrstion of sait in bloater
waste,

A typical “low diecram far Fish meal oro-
Juctian is shown in Figuee 9. The numbars shew
production figurss for a pelagic fish such as
barring, byt the asneral steps also apply fo the
production of mzal from groundfish. Meazl pro-
ductian involves four basic steps, with several
intarmediate activities to recover scolids fram
the press liaguor and  stickwater. in =ome
plants, however, stickwater is  discarded
resulting in  significant waste loadings in
raceiving wakters. Stickwater discharge and
odours from the drving aperation referced to
pravicusly are She orincipsl sources of environ-
mertal pratlems associsted with finfish redus-
tion plants.

4 simplified diasgram for shellfish -eal
productian is shown in Figure 39. The principal
difference betwesen finfish and shellfish wasts
processing is that 2ooking shellfish waste is
ootional and the amownt af water removed from
shellfish is substantially smaller.

In recent vears, the market prices for
fizh me=zl end o0il have remained low and fairly
sieady while the cost of producticn Ras risen.
Thus, wherzas the fish meal manufacturer wauld

wave paid aboub $20/mt for rew matetlal ten
years ago, primary fisn processars now fave £a
gay to have their wastes nrocsssad.

The price of Fish rmeal is deterrirned
laTgely by the markst orice for soya meal which
dominates the market for animal Teeds. It is
difficult to oredict futare trends inm prices hut
recently there hawve been signs trat Ehe price of
soya will rise, Trerefors there are some
grounds for suggesting thst fish meal manuface
ture will become more oarofitable. This 1is
discussed mare fully in Section 5.

The autlonk iz somewhat brighter for fish
nils. While there have been ample supplies of
other comoeting  ells, fish oils  are  naw
receiving increzssd asttention necause of their
advantages in fnealt™ amd nutrition. Tadicstions
are that this smphasis on "health' will incresse
the parket far fish eils, not only =dible oils
for diresct comsumotion by humans but also ‘feed
gquaiity' nils for animal nutrition, notably for
poultry.,  Ome particulariy imporfent area is in
feed formulatisn for farmed %4rout and saimen.
These fish have an absolute raquirement for good
gquality fish oilg in their diet.

Finfish meal is considered to be most val-
uable as a fead for farm animals hecause of the
nigh srotein content. It is shout 954 dioas-
tihle. Groundfish smeal containg &3-65% orotein,
while herring megal centains 6%9-73%. Meal also
contains phospharous, caloium, mancanesge,
iodine, Yitamin 3¢9, rtiboflevin, and aiacin.
Meal iz not generally vsed as s fertilizer.

Shellfish waste is relatively low in
pratein and high in calecium. Mzal macde from
shelifish is used to feed poultry but is roughly
one-half the prics of regular fish meal. 4= a
fertilizsr, it 1z only of wvalue whers lime is

I

needed {Laughlin et al., 1973},

Blaater waste contains about 15 percent
galt on a wet weight basis. This makes it un-
attractive as a raw material far Tisk meal manu-
facturse and as a2 ferbtilizer. A& substantial
amourt of sa2lt in bloater ar other salt fish
waste could be renoved by 3 simple water wash
{Hottan and Merriti, 1985, Thers could be
logistical problems esallescting and transpeorting
tme waste, and the wash weter would Secore
cantaminated by fat from the waste.

4.2.2 FTish Silage

Fish waste czn 5e converted zreadily to
fish silage, ar liquid fish arotein, 9y acidi-
fying the wmatsrizl snd  allawing naturally
present enzymes ta decomosss it [Windsor end
Barlow, 1981, Formie or sulshuric acid are
ususlly used to  acidify the material. The
process ls simole and prodection caosts are low,
sspecially when silage is made from non-oily
fish, eliminating the need Ffor oil separation.
The finished proaduct is up ta 15% protein but is
heavy and thersfore costlvy %o tranmsport. With
fatty fish, gil seozration, and the araduction
of high guality oii, is a praoblem.
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FISH WASTE: 1000 Rg
oL WATER | SOLIDS
120 Kg 700Ky | 180 Kg

Y

r
3

{ o1L: 108 KgJ

END PRODUCTS

Modified from Windsor and Bariow, 1981

PRESS LIGUOR: 680 Kg PRESS CAKE: 320 Kg
GiL | WATER |SOLIDS CIL |WATER |SOLIDS
110 Kg| 530 Kg | 40 Kg 10 Ky {170 Kol 140 Kg
¥
DECANT :
OR
SCREEN
¥
LIGUIG PHASE SOLID PHASE
Ol |WATER [SOLIDS OIL | WATER | SOLIDS -
110 Kg| 30Kg | 510Ky 0Ky | 20 Kg |10 K
FOLISHENG
CENTRIFUGE
oiL: 108 Ky STICKWATER: 542 Kg
OIL | WATER | SOLIDS
2 Kg| 510 Kg| 30 Kg
?/\
DISCARD CONCENTRATE BY o
EVAPORATION VW
DRY

FISH MEAL: 212 Kg

OIL |WATER | SOLIDS
12 Kg | 20 Kg | 180 Kg
FIGURE 9

TYPICAL FISH MEAL PRODUCTION
FLOW DIAGRAM
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Source: Merritt , pers. comm.

SHELLFISH WASTE: 1000 Kg

!
CiIL IWATER ISOLIDS-
10 Ko | 800 Ko | ‘390 Kg

¥

COOK
(OPTIONAL)

‘DRY

SHELLFISH MEAL: 440 Kg

OlL |WATER l SOLIDS
10 Kg| 40 K91390 Kg

FIGURE 10

SHELLFISH MEAL PRODUCTION
FLOW DIAGRAM




Fish silage has been used satisfacterily
on a eammercial basis, ngtably 1a Oeamark and
®pland, as a liguid feed for hags. Acceptabil-
ity as a feed for sther animals has been law.
5ilage is most likely %o »e succasaful where
lean fish wastz is availabla near —og farms, S0
chat oarocessing -and transpart costs can be kept
to a minimam.

Thre procucticn of silsge from fish waste
ig carried out wunder conditions amenmbla ta
producirg undssirzble free Ffatfy acids, resul-
ting in the loss of whatever quality character-
istics the o0il in the waste had originally. A
fres fakbty aeid zontznt sbove 3% {measured as
nleic acid! makes zny oil orodured suitable anly
as an industrial oil similar to oil from cod.

Fatty €ish producs a superior auality oll
simpe Tost af the free agids are derived from
the flesh phosphalipids. The lzaner the fish,
t%e higher the free Tatty acids. If perexide
values are not toa high {less than 50 mg/kg) and
free fatty acids are 3% ar less, the oil could
srobably be wusad as an  ingredient in animal
femés. Otherwisz it rcould be edded to cod oil
for exoort, ar buyrned for tha energy content
4rich is eclaosa to that af distillate heating
fuels.

Fish silage can also e made by the addi-
tign of lactic acid bacterias. Sincs fish is
rich in arotein and lipids buet low in sugars
ayailable for f=rmentatian by bacteria, carbahy-
Zmate is ngedad to allow fermentation. The
lactis acid produced decreases the oH and thus
renders thz medium unsuitable for the growth of
most other micrasrganisns. Removal of oil is
practically imosssible, but, its presence in
this farm of silage seems to be more acceotabls
in animal -ations than in s=ilage produced using
farmic or sulghuric acid.

Preservatisn of fish waste by lactic acie

farmentation on trawlers has been pooogsed but
there S2s besn lit=le zpplication of the method
at @=2a ar cn shore.

4.2.3 Fish Protein Hvdrolvsate

Fish oroteim hydrolysate is  made b
neating fish waste Zo 45 %o 40°C to kill bacter-
ig and then hydrolysing it by means of added
enzymes (Windsor and 3arlow, 1981}, After 2.3
hours, t9e Lemperature of the mixture s in-
apeaged to 10072 to inactivate the enzymes. The
waterial oroduced has more soluabls fractions
than fish silage.

Spray-dried hydrolvsate, a2 concentrats of
migh splunility, "as bsen produced commercially
in France, since 1948, It was markeksd as a
milk replzcer faor the feeding of calves and
atkmer farm animals. Acecrding Lo recent (umsub-
stantiated; reoorts, progductieon has ceased., If
rzy be oecause there is a large sucplus of milk
ang milk nowdar due o the milk subsidy within
the Zurapesn econamic community.

Thare has hbeen socme intzrest In the ore-

T

duction of ‘ydroiysate  in aliler  couniriles
ireliding  the Unmited 5States and the United
Kinzdom.

4.2.4 Fish Protein Concentrate

Fish protein concenmtoate (FPTD iz any
stanle fish preparstion intendsd oz "wman ccon-
sumptisn, im which ihe protein is mgre concen-
trated than in the origiral fish. 3y intsrna-
tional agresment, the finished product is
arsatar *han 75% oratein,

The Twead and Agriculturs Organization af
the United Matisns {FA0) defimes thres typas of
Fats

Type A: a wirtually odaurless and tasteless
powder having a maximom total fat con-
tent of 0.75 percent.

Typz B: a powder having no specific limits as
to odour anmd flavour, Sut definitsly
having a fishy flavour and & maximum
fat content of 7 percent.

Tvpe normal fish meal produced under satis-
factsry hvgenic conditions.,

There are other orotein zeneentrates which
are made by thydrolysina fish protein usinc
enzymes or other chemicsls and then cancentra-
ting the oroduct. Am axampls of hydralvsed
protein is fish sauce, pooualar i soms Asian
cauntriss.

Fish mea! is a oheap F7C but it is net
nermally intendsd for human consumption. It is
usually produced under conditioms that are not
sufficiently hyoizaic and may include some ran-
cid fat. Some fish 7eal for human censumrpiion
nas been graduced 5y the Norweglam Fish meal
industry.

The manufacture of FPC involves removal af
7n0at of the watar and some ar all af the fat
cram the waste. The waste is ground and chemi-
cal solvenmts {ethanol, etc.; are used to extract
the water, fat end ather compcnents, Distilla-
tign or centrifuging is used Lo rcecover the
enlvent snd oreduce the dry solid, Although 7PC
Types A and B have been mede st pilot scale
facilities in a number of coumtries, it has rot
teen produged in commercially significant quan-
titiss. The process is taog complex ard The
product not sufficizntly econcmicgl 4o make ara-
duction of TPD atiractive.

4.2.% Surimi

Surimi ia a protein recaveresd after mirced
Figh “lesh is washed 1n fresh watsr and pressed
to rzmove most of the soluble protein. The fish
used may be fresh or frozen. The hy-oroduch
containg about 30% of the original flesh aznd is
used in the manufacture of kamanboko and similar
progucks which are =ssentially protein qgeis.
The proteinm gels ars then reformed armd sdditives
included =o oroduce other materials such  as
artifiszial crab and scallops, and Filzh sausags




ch have beceme incrassingly evident im the
Serth American consumer merket  over the  last
five years.

The process was oricinelly developsd by
the Japansge. Comventional surimi oroduction
involves thz usz of freshly caught gracmdfish in
order to obtair high quality material. Freezing
arnd thawing raw material can degrads the quality
af surimi rproduced.

Syurimi aroduced from groundfish waste hes
ar undesirsble colour, because of the bleood
oresent. If fish waste is usecd, it nust bz wvery
frash. Production of suriml  “rom  peliagi
soecies with a nigh oil content is nat fezsibls
at preseat, bubt research is continuing st ths
Cenadian Inmstitute of Fisheries: Techkrnology in
Hzlifax. The oil interferes with the gelling
orocess and the dari musela present orodeses an
undesirable eoiour,

Tavel Limited 1984} coneluded thab surimi
production does not appeer attractive for Atlan-
tic Csmade st present Becagse of high costs of

production, and low prizes.
4.3 OTHER USES

4 number of additional uses for fish oy-
srodects have bzen idemtifiled. The marke: for
spenially hy-orodusts is small and, because af
economic factars, appears to have diminished in
recent va2ars.

4.3.1 fAguaculture Feeds

Salmonids are being fasmed on a larce
scalz in Naoway and 3catiszad.  Teveleopment wosk
is econtinuinc in Atlamtic Canada. Once  the
imdustry becomes Tirmly established, it is Ilike-
lv to =expand. Aquaculture production is expes-
ted to expand rapidly ower the next %en years.
A mejor cust of production, estimated 2t 59 ner-
cent, is feed. Avcording to recent developments
ir Norway, a agood faeding svsiem canm be based on
mixtures of Fish meszl and silags. The meal and
silage, beoth stable and easily stored in silos
and readily mixed with the necegsary binder,
vitamins, etz., can he supplizd automaticallv “o
thz fish enclosures.

The fesd reguired for szalmenid praduction
is at least 5 metris tons per metric ton of
sal=mon  prodeoced (wst  weightl;  acecordingly,
21,000 to 30,000 @t 57 feed per vear could be
required to meeb the foed reguirements for fore-
cast aguaculture orodoction in Atlantic Canada.

Capelin, macksrel, herring and a rumbsr af
utter species which are not fully wtilizasd at
prasen’t could be 2 source of suiftabls raw mater-
ial. Fatty fish are preferred as =z feed source
tecause sslmon and trout require oil in their
dizt.  Tha orotein level in the feed shoulcd be
arout 68% and the ash level nmo higher then 12%.
Cerev 2ers, comm.. has nnted tiet direct-dried
fish meal is less nutritious than thet dried
uging indirsct meihods, and is tuerafors less
siiitable as = raw material.

Care must be taker with feed storaze in
arder %o prevent the development oFf ranzidity in
the ails which 2an be harrful o ar affect
Cissue ouality inm the cultured fish,

Some schring waste is also suitable for
inclusicn in feed for farmed salmanids because
of the presence of carctenoids whnichk impart a
desirable, siightly red ecalersblion to  the
fiesh. Craby and lobster shell is considsred to
92 toap pard for this application.

4,3,2 hAoriculture Feeds

In addition to the use of fish by-nraducis
for constituents in hog, gstile, and ooultry
feeds cescribed in S=¢tiar 4,2, finfish wastes
car be used directly as a fresk ar frazem wet
fezc. Whole fish or prosesssc waste are used ag
a8 wet feed in mink ranchirg, Fat rcortent is,
however, & concern and groundfish  wasie is
preferrec. Yo ta 490 aerceat of the diet can be
“ish provided it Az nob spoiled {ie. low
tactsrie count} or beceme rancid.

4.2.3 Zoo and Pet Food

The pet food indusiry uses substantial
amounts of whalz or wssiz fish, expecially in
zat foods., EZxcessive ash can be z problem with
fish weste. Muech research has been dore bot not
autalished by the comoanies comcerned. Almost
zll figh for pet food is canned. The czplial
zost ef a ecanning plant is high and the prodoz-
tion and marketino process iz comolex.

Frozen graundfisk is zlso bscoming attrac-
tive as a feed in zoos. It is frozer im 22 kn
blozws far shipment.

4.3.4 Glue anc Gelatir

Fish give from “ish skins was at one btipe
an important pracuct. Since the intreoduction of
naw tyvpes of adhesives, the usze o Fieh skins
for siae is no langer imoortant. Fisk skins znd
oores can z2lso be utilized to produce gelsiin
usga in probtographic processes gad the chemical
etching of metals. "Howsver, gelatin from ather
aninal sources is considered superiar far thase

asplications.

4,3,5 Insulin and Other Biochemical and
Pharmaceuticzal Products

Thers are a few products o 3 hiazhsmical

an? pRarmacedtical nature that can be derivad
from fish. Insulin cen be prepared fram the
pall blsdder and bile duct of fish and this has
same advantages over the normal praparteiion from
the pancreas of cattle [Saderscist et a&l.,
1$70%. However, there has peen little produc-
tion cf such schetemcas from fish becaves raw
material 1s ot readily  available close to
markets.

4,3.6 Pearl Essence

fgsence of oearl can be produced from the
a7 wast gzlagic fish., It can b= usec to

eyl
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make imitation pearls and in the decorstion of
yariogus articmles bub the raguirements are small.

4,3.7 Marine Animal Leathsr

Fish skins and marime mammal hides, have
heen used to arcduce leather in much the same
way as leathers fram land animals. The market
5 lsather from fish skins iz small but thers
is some matufacturing in ZFritish Columbia From
tne larger {ovar 50 em in length) cod and sther
specias,

4,3,8 Thitin and Chifasan

NDisoosal af s=ellfish waste particularly
*a> and labster is rproblematical. It has
ittle use as an animal feed and, except where
liming is needed, little value as a fertilizer.

One component of  shellfish  waste is
chitin, a pelyssccharide widely present in
matur=z and foumd in the hard shell of crusta-
cean shells. About 18% af the finished shail-
figh waste by-aroduct is chitin., The isplation
af chitin and its desrivative chitosan, parbicu-
larly from xrill, has been of some interest In
“ew Brunswick {8rown, ners. comm.:;. Possibkle
uses of chitin ant chitosan are:

- Wound healinag accelerators;

- Stazbilizers, thickeners and emulsifiers
in foods, pharmaceuticals and cosmetics;

- Fibres and films;

- 3ipders for dyszs, fabrics, adhssives and
paper sizing and stirengthening:

- Seed and food preservatives;
~ Cpaguisnts and floozulants for recoveny
af anueous processing wastes and water

cucification; and

- [an 2xchange resins 2nd menbranes  for
chromatograchy and electrodislysis.

“hz wost important use is as a floceouwlant
in industrial waste treafment and iIn  health

Care.

4.3.9 Mon-Edibls Uges of Fish Dils

Thers waszs Farme=ly a smzll but signifigant
usz of “ish oils in non-sdisle oroducts inclu-
ding paints, l=ather, Lubricants, putty anc
zaulking compounds, ors beaeficiation, greases,
fuzl, and water repellents.

The syrt+etie seplacements for ail of
these uses, excent nassitly sulghonsted cod oil
far Fipe leather dressing, have aroven superier
in quality and are comnoetitive ecanomically.

4,3,10 Bait

Fish waste iz used as bait in the lahster

figshery and for leomgiinering. in aastern Mew

Srumswick, salt herring is preferrced 5y lohbster
fishzrmen over ather tyzes but this aopears to
he hased Tors on tragition and nmot on fact.
Thirty-six pracessars cucrantly  supply  about
1,300 mt of hait ta fishermen in easbern New
Bramgwick, T9z acpoly is evenly divided between
the northezst and southeast seshors of the study

arad.

The anly oppartunity feor increased waste
utilizatien as bait is to encaurage its use aver
fish rcaught specifically oy indiviZeal Fisher-
men. This is mot thought Zo be econamical.

4.3.11 Fertilizer

tlthough fish meal and shellfish meal can
e used ag fertilizers, they are not necessarily
competitive with chemical %ypes, Work has been
cone in northeastern “ew Brunswilzk on mixing
Ffish waste, sawdusi, and peat moss to praduce a
fertilizer. This waz studied by a French
Company and 2 local entrapreneur, oot was aban-
doned “ecaose the local markst was too small,
and the produet could not compste with other
organiz fertilizers in cutsicde markets.

4.4 SUMMARY

This review has identified five potential
penceesing  altsrmatives  for converting Tish
wastes into usable by-oroducts. OF these, only
one, fish meal and fish 2il, orocessing is
currenkly atacticed In sasterm New Brunswick., A
very limited amount of the “ish arocessing bv-
produnt  im soid raw, frozen far bhait, ar as
animal feed.

dost of the fish processing 9y-oroducts
idzntified are as feads or feed supplements for
animals. dnly a limited number of uses In human
faadstuffs or in industrial applicatioos exist.
wnere finfish ay-oroducts are used Tor  Feeds,
Lhay  syffer savers comgetbition  from  other
pratein sources such a5 sava. This competition
"as depressed prices Tgr fish waste commoditiss
world-wide amd made production only marginelly
gcanemical in rscent years.

This reviaw of weste ulilization alkerna-
tives has also shown that the uses of shellfish
waste are more limited than thase far fin“isa
waste. The high caleium carbonats contenmt makes
Lthem suitabls only for use in poultry faads or
whers lime is required as 2 soil conditioner.
4 a soll conditiamer it cannrcht compsie with
quarried 'imsstanz which is abundant in southern
New Jrunswick.

Any altermatives tn the productisn 2f fish
meal and fish a2il %that may be cconsidersd will
reguire substanmtial capital investment and a
cansiderable marketing effoct. The matketing
oppartunities for ¥Fish wasts by-oroducts are
cansidered in the next section of this document.



5.0 MARKET ANALYSIS
5.1 GENZRA.

This =ectign opressnts a3 summary of the
market information data obifszimzd by telephone
interviews with fish waste sroducers, users and
prokers irn Sew SBrunswick, Atlantic Carmada and
Kew England. In the time availsble far cerduc-
ting this marke: sssessment, it was not poscikle
ta attemnt to guanbity the size of the market
opoportunities outside of MNew Brunswick, Conse-
quently, mast of the market informabinn orovided
in ~ais g=ction  is  gnecdotal, based on the
comments af the informantis previcusly
mentioned, Quantification of the soecific
appartunities identified  woulcd reguire E]
detailed meresting study.

Fish mezl is a commodity. Typical of
commodities, it has no product identity. I+
corpstes in world-wide markets, ang the market
is subject te =z wvariety of uncontrollabls
cipcumstances {weather, climate, availability of
campating sroducts, sta.l,

At thz time of this survey in eariy 1986,
the world-wide mapket foo fish meal was charaz-
terized =2= one of shart supoly and good prices.
Very faw Tish were caught in soms of the tradi-
tinnsl supply aress, such as South Americe. Az
a resuli, fish mesl was in shori supply and
market semand and oricss were nigh.,  This iz in
direct contrast Lo the situsticn reporied in a
study of tne Atlantiz Fish Meal Industry (DFO,
1985} undertaken a year esarlier In which it was
sugassted that thers was s "ocluz of fish mesl,
and low oprices". Mare “man 15 interviews
condusted Zuring  the eourse of  thiz  study
supported ewactlv the opposite TFingings. A11
informants were unarimnus in their observations
thai priges were high and guantities iimited at
aresznt .

The amalvsis of indivigusl marksts identi-
fiag are cconsidered under the fallowing tosics:

~ Import Substituticon:
- Export Markets; and
- hew Praducts,

5.2 IMPORT SUBSTITUTION

Import substitution le the replacement of
praducte now purchased By Hew Brunswicke fish
mezl users from srocesgors ouiside of New Bruns-
wick, The tezor Mimoort"  includes other
provinges in Caneda as wall as other countriss,

5.2.1 Finfishk Meal

The main ogportunities faor impert substi-
tution ars in the area of “infish meel. The
three mejor users af groundfish westz products
in New Brumgwick hoy almost 100% oF thsir fisk
mzal from outbsids the provincs, oprimerily Toom
Nova Scotia amd Mewfoundland.

—hi-

The total wvolume of finfish mea. purchased
v the thrsze uszrs agmounts to aoproximatelvw
,30C at per vear braken down as follaws:

i O

- Waritine Co-oD 2,507 7t/ vr
- Canads Paukers 1,100 midvr
- Corev's Teed Mill 300 medvr

Curresnt “infish meel production in eastarr
New Brunswick would enly satisfy about 70% of
this requirzment.

three oroducers Indicated that thev
e tz 9uy more fisk mesl from New Bruns-
wick. However, they finmd tha®t the prices af thez
Wew Brudswisk araduct are higrer than meal from
the pgther oraovinees. It was suogested that the
regason for ihis was primzrily becavse mast of
the New Brunswisk groundfish meal iz sold to
brakers in Ontaric and the mills using the feed
<ust purchase it from the brakers thers rather
than cirectly fram the source.

4 second considerstion iz tne aveilability
and gquality of suoply. The users need materiel
supplied 2n & rewoular basis  year round but
zastern kew Brumswick cannot provide & rsgular
source of supoly. FBecavse of the seasonal “ish-
ery, mos: of the New Brunswick arodust is sald
out by Aovember and new meszl is mot produced
eniil fishing resumes the Tcllawinz spring.

The quzlity of the fish meal product “-om
plants in eastern “ew Brunswizk is qenerzily
rat=d as anod, Howsver, users statsod thal the
direct-fired drving orocess produzes weal of
lowsr nubtritionzsl  wvalue  compared  with that
praduced using indirsct heat dovers.

Thz supnly of mes®l to the existing feed
suppliers in the Provinzce remains a constant
market ooportunity for plants in eastern MNew
Brunswick. The comzern is not lack of markets
for “ew Zrunswick producers, but rathsr a lack
of supplvy in the Proviace to meest 211 the
demand. in the future, the dema~d 2y New Bru-ns-
wick feed suppliers for fish meal is expzcted tco
increass. This will be driven by the future
grawth  of the acuaculcure industry and  its
demanc for ‘eed suopliss.

5.2,2 Shellfish Meal

There arz no impert repliacement ocoperiumi-
ties Tor shellfis4 meal in the orovince., New
Brunmswizk firms do net sppear te be using muck
cf this product st the presert time.

5.3 EXPORTS

fe indicated earlier, fish  meal is
perrently enjoving high market demand due tc
world shertaces, This has clearly given eastern
New Brumswisk producsrs an adventage in terms of
identification oF potential rew markets. Most
of the aredest is still being shkipaoed ta the
traditioral market sreas such as Jusbec, Ontario
and %he United 5States “ut new marksts overseas




nave baszn  identified. There is no lack af
markst opoortunities et the present tims. In
feot, the situatiom iz exactly the opposite.
411 fisk meal procsesars indicated thst if they
spuld produce more fis® mesl either Through
increassd plent capacity or through increased
suagly of fisk waste, they would have na troudle
selling all of their production.
5.3.1 Fintish Meal

At the present time, roughly one-half cf
the New Brunswick production is sald in the rest
of fanada, forty perecent to the U,S., and ten
percent to Janan. Among the nins brokers con-
tacted during the study:

~ Seven scld appraximately equsl amounts
in Canada and the U.5.;

~ Une soid aoproximately ten percent of
his total volume to Jepan; and

- One sol? one hundred percent of his
tozal volume ta dapan.

Nuality is a very impartant consideration
irn developing mew markets. Suysrs in ell market
areas are preparad tu oay a premium price to
insure uniformiy  high standards. Once  new
customers have been ideniified and provided with
good quality products or a regular basis, they
can  remain  very laval to their suopliers,
assuming that the original standards are main-
tained. Far examcle, Taiwan is & major fish
meal ussr and rearssents a significant markest
ooportunity. The Taiwanese are sesking very
specific produzts, which have the following
characteristics:

Lsh content [18-21%);

- Srayigh white coler;
- Steam dried; and
- Finely ground.

Top gqualifty herring m@meai should be 3
sonsistent 69-73% protein. Sthar by-product
mgal should have & orotein cantent in the range
of 83-65%,

The ronsistent message fram brokers and
from producers during the study was that CTanads
has only "“scratehed the surface" of many of the
export markets. Serause aimost all of the
product traditionslly has &Seen sold in “orth
Smerica, it has not been nmecessary to sttempt to
serve the sxport markets. Additional sales to
foreign countries wopuld be & possibility for any
incressed finfishs  meal production  in hew
Brunswick.

5.3.2 GSwellfisn Meal

Presently, all of ths New Brunswici export
shell€ish mezal saies are made to Japan. The
market far shzll9ish meal in Japan is reportedly
very large, with a mesjor prooortion being used

in tne production of chitin., To ohbtain top
prices in Japan the meal should have 2 twenty
gercent plus chitin content. The chitin content
of shellfish waste from eastez>n Sew Brunswick is
sbout 16% {see Tshiz 181.

.obster and crabmez]l is not 2 arocuct
mandled by many  brokers im eastern Nosth
America., Of £hz nime that wers interviewsd
during the study, none handled this product.
Al1 of the marketing is currently done directly
by the meal manufacturers {LeBlanc, pers. comd.j
D'Entremont, o2rs, COMM. ).

5.4 NEW PRODUCTS

Five new product opportunitiss, oo arees
where thars is likely to be growth i tradition-
2l market areas wers identified during ths

studv,

5.4.1 M#quazulture Feeds

Culture of caged salmonids in New 3ouss-
wick and Eastern Canads is expected to experi-
ence a period of Tanid growt® amd expansion in
the near future. In the past, most aguasculture
was carried out on an experimsatal or allat
project basis Sut many cperators are now opera-
ting larmge scale commercial facilities,

A protein source sush as fishk meal or
silage is a major ingredient in the fead used.
At saresent, all the raw material for the oroduc-
tion of fish feed is purchased from outside fthe
province, so significant oopartunitiss for MNew
Brunswick mesl producers could exist from this
one gaurce alone.

Clearly, =upply aof feed to the squacultuze
industry offers ane of the most significant
opportunities for increased utilization of Tin-
fish wastes from eastern New Bruaswick.

5.4,2 Chitin

Chitin is 3 product which is still highly
experimental with many potential new uses
BrErsing. Currentlv, Japan has a manopoly an
the technology for the production of chitin, so
“ew Arunswick shz2119ish waste orocessors would
have to rely on the Japansse as their primary
souree of production techroleqgy, amd as a market
for oroduced chitin, in the short term.

Canadiar sales would be assured, if chitin
production wers to take zlece in Canada. Some
recent market studies have reportedly foumd trat
there iz a sufficient market for chitin fo make
the productian of this product in Canmada poten-
tiglly attractive. This waold have to be done
through some form af joinl venture bstween &
Canadian firm and the Japenzse in order to use
the Japanese production tfechnology and  the
Cenadian shellfish waste suoply.

5,4.2 Silase

Silage is not a nmew market ooportunity,
althiough it is onz whece thers is expected to be



consistent market expansilon. Therz i= actlve
rasearch being undertaksn intoc Finding new uses
of “ish silazge for different tynes of fezcd and
fgrtilizer., Jne firm in the Y,5. has beepn very
suszessful in producing poultoy fezd from fish
gilage. Twa exoeriments in ovz Scotla are
currently belnc undertaksn; one to develop a
“ish silage based feed Tor hog production, and o
second toc consider use of dried silsce as an
arcanic fertilizer fer norticulture.

Silage technology for Feed ocoduction is
already well developed and actively ussd ir
Turape. 5ilage will be an asrse of markst growth
ket this will gezpand en how tacidly the t=zchmol-
agy can be <transferred to North Americs and
adepted oy feed producers and farmers. 1T doss,
howsver, suffer from hizh transoortation costs
bzeause it is a bulky commadity. Silace produz-
tion is most desirable adjacent to the end-
Jser's oremises.

5.4,4 Prptein Concentrate

Protein vamzentrate and proteim hvdrely-
state, liquid forms of protein, represent &
aotential growth market, particuelsrly in the
dairy industry. Experimentation and research 1is
currently Selng undertaken In the uss of liguid
nroteins as a fesd, bHut a major Gbarrier at
arasert ia the cost of fransoortstisn,

5.4.5 Freozen Fish

Frozer firfish waste is becoming s more
and more oopular orodust for zoo and pel foads,
Groundfiskh waste is frazen ints 23 «a blocks and
sells for 57,00-$10.00/kg. Berause of the cil
content, pelagic fisk wastes are not as suitable
for these foods.

5.5  SUMMARY

Baged oo the Ffindings of the interviews
conducted  with  imdustry  psrticipants, there
appears to bz no shortsge of market opportuni-
ties amd every reason for inmcreasimg fish waste
processing into salgable by-products. The
industry is characterized by a dzmend Far a high
guality oroduct, often sustor praodussd te meet
the specific requirements of a particular buyer
ar a group af buvers. FProper targeting of the
marke: and orovisian of products mesting the
specifications of the buysrs within 2 number of
different mzrket nishes would sppesr o be the
most sporooriate sirateqy for  increasincg  and
securing markets for eastern New Brumswizk aro-
duction.

If the current bprojections arove velld,
the aguaculture industry in New Brunswick alone
could well =hsarb a major share of any increase
ir waste proecessing, particularly, for peladic
fish wastes. The opparkurnities for increased
utilization af the shellfish wastes produced in
eastern MNew Rrunswick arse not as clear. Chitin
production may become mare alfirachive in the
rnear future az new aroducts are develoned.

N

4 key factor in conpsioering these maoist

ooooriunities is the higniv seasonel nature c
the finfish  =and  ghellfisn  waste supalies.
Supplies to sxtend production rurms would enable
New Bronswick supolisrs te be mare relisbls 2nd
more congistent in supplwvimo thair oroduct.

6.0 RESTARCE AND DEVILOPMENT WELDS

There are geveral avenues of ra:
tectmolegy dsvelooment, that could be orofitsbly
puraued  im order  to maximize  fisiv waste
utilization in  gasterm Wew Brunmswick. The
market aralysiz  in  Section 5.1 identified
severai opportunitiss where new products, oT
improvamernts in present tschnology, mizht have
seonarmic benefits for =astern “Sew Brunswick.
Secandarily, these cpooctunitiss or imoroverments
could have significant envizonmental amd socizl
tenefits for fhe stuody area.

u]

6,7  TZCHNDBLOSICAL IMPROVEMENTS

£.1.1 Fish Meal a=c 0il

Fish mee® and fish oil zre the
fish wasts by-products proguced im the fish
pracegsing  industry. The  technology is
availahle and practices wsell k-own for efficient
nlant opezrakior  and  good sredust auality
assurance. Altheouch thers will B fusther
develooment im the produciion and use aof fish
meal, most research requirements liz elsswhners.

%5 far as eastern HMNew Brunswick is
concerned, howsver, investigatiions intao
nroducticn requiremsnts for fish meal usec in
aquaculture feeds would be Deneficial in arder
g help supolvy 2 rapidly qrowing locel demand.
Corey (pers, comm.} has indicated *that *hs uss
¥ imdirect drvers improve the nuiritional
quzlity of fish meal, wut obther refinenents In
the meal worodection asrocsss, such 25 Ihz
adjustment of eil and water conteni, might
improve prodjuct guality “or asuaciliurs
aoplivstions.

Fisk gils are @alsp rceceiving renzwad
attention Because there is eviderce that thay
are bensficia® in the grevention cf cardie-
veascular dissase. The image of Tisgh 21l is poor
and  quslity can  vary. For  this reason,
attenticon should be paid to selsctive production
from the best oossible raw material to satisfy
the demend of the soecielity market.

£.1.2 Figkh Silape

Fish silage has beern used for meny vears
as an asricultursl fesd, particulazly in mag
pracdaction. More recently it nas Been used in
comvimation with fish mesl as a feed for salmon-
id eulture in Sweden. To dete, howsver, therz
has beer little use of fish silage in Atlantic
Canada,

Tvere are twc aspects of silape production
that *have hean studizd to some extemt, bul
require further attention if silezgs is to again
wider arcceotance. Thzge  aspects  ars




removai and oil removal. Water rsmoval would
reduce the weight and buik af silage ser unlt of
protein thereby makinma produst nendling easier
and reduginc ftransportation costs. in  some
ingtamees, it would maxe the =ilage  more
zceeptable as a feed.

The ampunt @7 2il present in the silage
will largely determimg how muzb can be fed tc
hoge and ctner farm animals. The quantitv of
cig4 ail in these diets has to be restrictec,
however, energy-cich silage, high in oll, is
scoeptabls in feeds for aguaculture and “urbsar-
ers. Some work has been dong on oll removel
from silage made from fatty fish but, further
study is requirted if its use in =ariculture is
to e sxpanded.

Dil from fish silage tends %o be of infer-
iar ouality compared with oil from the fish msal
productian process. Further research inte
improving the quality af oil removed from silage
would ke desirable in wview aof the increased
market dgemand for high gquality oils., Dgoending
gm *he methsds emnloyed, abservations and trials
will be rezquired to determine the chespest and
hest tyoe of oil separatiion systen, centrifuge
or decanter, that should be used,

£.5.3

L)

nitin ancd Chitasan

4t nresent, the most vzluakle by-product
of shellfish waste is chitin. Pegearch into
chitin has been continuing et thz Reseach and
Productivity Couneil (RPCY im Frederieston Yoo
several vears 5ut it 1s recogrized that techni-
mal lzadsrship ir the Field of chitin extractlion
is held by the Japarese {Johmstan and Peniston,
1982).

Jahnsam and Penistorn (1982) have ipdicated
thet comsiderabla  economic  bene?it  can be
derived from ehitir production iF a orocess ls
used which -gmaves and recovers the protein from
the shell, hbefore orocseding to demineraliza-
tien. Protein remaval alss has & secondary
bemefit of remaving a waste disposal wroblem and
evolding conteminatian of the process llaounrs.
There would therefore anpear te be definite
cconaric and envirommental bHensfits to wsing
this aporsach for chitin extraction but this
would have to be assessed relative to ihe
available raw materizl. 4 major problem in
chitin productisn is insuring that the raw waste
has nat degraded. Waste handling and halding
arocedures at the primary crosgessors would have
te be reviewed and asssessed tn insure that the
nighest guality chitin cen be orodoced.

Michaud [oers. comm.! has indicated that
prososals to umgrads the R0 extraction process,
and develon a pilat slant, were noi spproved in
the past. However, givsn the lobster and crab
waste volumes discardsd annually (about 7,000
mtY in sastern “ew TFrumswick, and the environ-
mantal and socizl problesms assopiated with thelr
dispesal, centinued work aic maintemance  of
cantacts  with Jaosansse  interssts  is  hignly
desirasle.

—f-

The fimdings of this study indizate :thet
shellfish waste is currently the most sianifi-
cant fish wsste ranagement oreoblem in eastern
Maw  Joumgwick. Pursuit of chitin relatsd
production  technolsgy  would nmot  only have
ecanomic  9enefits  for the regiom, bhut  alsc
aszist with enlving & majer  envirormental
probler and sccial muisance.

6.2 PRODUCT DIVELAPMENT

The market analysiz demonstrated That
there were sevaral opzertunities for fish by~
product producers im eastern New Zrunswick to
expand their markets. Almast  all aof these
relate tec animal Teeds. 4 nzw product that
could he develaped ouizids of animal feec is the
use of srellfish waste in conjunction with peat
mass, or sawdust, as an croganic fertilizer.

Michaud f{pers. comm.) has indicated Ehat
previous work on this subject has been pursued
by 5 iocal entrepreneur and a “rench Comoany,
supnactad by the Provinsial Soveonment's Depart-
ment of Commarce and Technology. It was studiss
in detail wu® abazrdoned by the orooonents
be=suse the potentizl market was too small at
that tims.

However, given the volumes of shellfish
waste availanle for prosessinc intc useable by-
products, this progasal should bs reconsiderec
ang ressarch rengwed on the opranosed product.
Tais would bz a aacticularly ettractives project
for notineastern  New Brunswick because itz
sources of psat moss and shell®ish waste drs
very close to one snother resulting inm rinimal
raw material transportation costs.

7.0 ENVIROKMENTAL AND SOCIAL REKEFITS
0F WASTE PRICESSING ALTERNATIVES

The markst arslysis bas indicated that
notential wmarksts exist for fis™ waste by-
produsts, both im “vew Rrunswick and elsawhere.
Ressarch and develooment must be undertaxer ta
fully exnicit these zpmortunities. This will
require = sdJbstantisl imvestment sgme of which
eould 9e provided, directly ar indirectly, by
goveramen:. ot only would this investment have
lang terr sconomic benefits to the study arzs,
but it ecould also remove & soecisl irritant and
alleviate an enviranmental cencern in gastern
New Brumswick.

The study has indiczted that substantial
voiumes af finfish and sghallfish waste remzin
unprocessed amd are discarded in landfills, or
illeagslly, at sea. 4n analvsis of the estimated
waste volumas compared wites the valumes aof fish
meal currently oroduced in eastera New Brumswizk
indimates “hat, in 1384, at least 2,300 mt of
finfialh waste was not processed. These volumes
would oroduce about &80 mt of msal witv 2 mini-
mum market wvalue af sbout $1670,000.  Processing
these wastes would teke &6 hours of sdditional
gperation ubilizine thz existing FinTish meal
produaction ceapacity witnin eastern New Sruns-
wick. This would resresent 2 16% incraase over
1984 maal areduction figures [Tsols 167,




A comparison of lobster and crab wesis
valumes with shell€ish neal oreodusction  ir
gastern Mew Jrunswick indicstes that only sbout
45% of tas availshle waste is progessed, If =1l
thiz wagte were procsssed, an additional 2,200
mz af real could be preduced with 2 wvalue of
¢300-%330,000, Aopdustion of tmis shzllfish
waste would requize am additionsl 402 hours 5f
operation utilizing the sxisting capacityv. Tais
groductisn would reoresent 2 oroduction insreass
of 124% over 1984 shellfish mesl pradoctlon
{Table 167,

Tnerefore, *he sstimated unreaiized value
of fis® waste by-products iw easters New Brums-
wizk is estimated to be $463-%510,3500,

Trme =znavirparental and sockal benefits of
increasinz fish waste orceessing in eastern hew
Brunswick extsad bayond thes immediate economic
barefite, Increased fish waste processing will
zllsviate the cdour, vermin and assthetic orab-
lems currently experiesnced at oublic and orivate
duragites in the study era. This is becoming an
increasingly imporient soclsl issue in sesiern
New Srymgwick. It will alse reduce the erwviren-
mertal eomcerns associsted with groundwater and
surface water contaminatiom at impraperly oper-
ated landfills, Uperstion of fisn  waste
processing facilities will result irm concentra-
tioms of lsrgz wvolumzs of wastes at soecific
locations. This wiil make it easier to manage
the waste, and enforce enission and effluent
standards, Tt may =lso lead ta consizZerable
protest by the lacal community which may ot
consider installation cf 2 fish regurction plient
in, or close Lo their zommunity, in their loesl
interest., Jozosition to fish reduction facili-
tisz i= based on ihe adodr and water sollution
arpbiems  associzted  witk  their  opsration.
t1lhough technolegy is aveilable for effectively
maraging these o-oblems, ine reduction Faclili-
tizz in the study area are older 2znd would
requize extensive usgrading and retrofilling te
completely eliminzte thess problems. Hence,
gppositian to any new waste pracessing Tacili-
tizs may be expsrisncad unless the wasie masage-
mert systems to be incarparatec into the plant
can bz effectively demonstrated befarehand.

Eagh of the wasis processing alternatives
identified will alleviats the problems
idertifisd simply Sy oroeessing material thet,
atherwise, would bz dumped. Hawever, rcareful
planning will have to be incozpsrated into the
plantning and installation of amy of thess facil-
ities tec insure that they will not oesult in
gecandary sacial or erviroamental croblems.

The sncizl and environmental considera-
tione associated with the production of the most
abttractive altermative aoroducte, of upgraded
existi=g products, ars igermiifi=sd in general
tarms below. Soecifle benefits or costs coulc
only be idertifisd when the size, location, and
arocessing method for a oatentizl facility ars
detarmined.

7.1 FINFISH WASTE

Based on *the markat ssssssment, it is
evident that a substantiial market for finfish
meal exists In Sew Brumswick. The market Iis
axpected to grow as the agussulture of caged
salmomicds axpende in the province. Thers is
anly a limited wvolume of adeitipnal finfish
waste avallable for processinc s2 that  the
crincizle benefits will be derived frem oroduct
ernarcensnt.  The princisal aethod oFf product
enhancement would bz the  replacensnt of
direci-fired dryers with indirgst steam or
Rotadisc dryers  which  would  imgprove  ihe
ruttitionsel walue of  the fimnished  mesl.
Thdirent dryers causz fewsr odour oroblems than
tne dirsct-fired tvpe. Provided thet ths
scrubbing  equipment is  prooerlv  maintained,
adaur proolems fror upgragded “acilities =hould
be miaimal.

Recavery and oroceszing of wlood liguor
from raw waste and stickwster, imcrozsss toe
protein content of the product and improves its
market walus. Discharge of these liquids into
harbours resulting in a hish 200 lpading was a3
majar eavironmental concers in the peet (Brodaz-
sen, 19731,  Again, fechnalegy is avsilasle “or
effectively menaginc these liquic wastes.

Froductian of conventignal fisy silaze is
a ginple, low cost process that does mot producs
lizuid wastes, ar have a signi“icant odour prob-
len aseozlaied with  it, Pravided that the
procass Ls carsfully monitorad it shoulcd ke
pogsiblie te wndertsks fish silame oraoduction
zlase  to existing cormunitias. If %the end
oraduct iz liquid silege, “isih baonzz  which
compriss  5-2% of ihe wass would have to be
removed armd either discarded, or ditectad tc 2
aringar. For some feeds, it may be peossitle to
add thz oowdzsred bone back into the silzze.

Corisidazstion *has bzsn giver tc drving
silage for uses other than animsl  feeds,
Denendinc an th2 dovimg method, a high 202 in
removed ilouid, ot adaur in cesepus emissions
could srise, The problems are sirilar tc these
eazsociated with comventianal meal production and
could be managed using the same technolaogy.

T2 SHELLFISH W4ASTES

Stmellfish washe i= currently e much larger
problem ir eastern Mew Srunswick than finfiss
washe, im  part, becauge thers arce fswer
potential wuses, and the by-oroduct wvalue is
ipwer. Thz market amalysis indiceted that
chitin production was the only -ealistic altern-
stive to the praoduction 29 shellfish meal.
Cnitin comprises asbout 7% of raw lobster and
~rab waste {Tabls 12} which leaves approximalelw
33% of the raw materizl comprissd o proteins,
caleium carbonate, and £il and #0% water.

During ihe productign of ohitin, oroteir
car be extractec and recavereg beforz the shell
is demineralized usinse dilute azide {loqnson and
Penistan, 19823, Thersfore, the anly waste
sroduct  te consider  is the deminerallzatise
brire which csn be used as a nsubtralizira szent,
3¢ Far enad dust eontool proarams.  There are ma




casecus emissions fram ehitln produsction.

The social amg emvironmental benefits of
chitir production from ths existing shellfisk
wastz are readily asoparent. hat oniy would =
mainr  local  aroblem  in nertheastern  Mew
Brumewizie be roctified but  some  emplayment
ooportunitise wal:ld be develaped without
undesirable side effects.

8.0 ACCEPTABLE DISPISAL METHODS

Desoite the unsatisTied demand for fish
meal 17 “ew Srunswick and the uarealizec value
of the other wasts 4yv-produzts, there are
geveral reasons wiy all the fish waste generated
within the study area could not be processed,
and Must bs discarded in a sound environmental
manner. These reasons include:

- Twe lozation of amy  fish  reduction
facitities relative tao many of the
smailer processing facilities, particu-
larly in socutheestsrn New EBrunswick,
makes transportaticn costs very high:

- The seasonal distribution of the catch,
partisularly for crab and herring, woule
make investment in the lacge pracessing
facilities to handle 2ll the waste wery
expensive;

- The szit centent of the marinsted fish
wastes make incorporation inte conven-
tional fish mesl progessing difficulty
ard

- Shzlls from clam, oyster, and nussel
aracessing has little or ac valug other
than for poultry fzed.

Umtil these logistiecal amd ecomemic orob-
lems are solved, the anly temsorary solution For
these unprocessed wastes is  landbased, and
aossibly, marine dispossal. These options are
diszussed in the following subseciions.

2,1 LAND-BASEDR DISANSAL

Land-based disposal eof fish wastes in
gastern MNew Brunswick is rather haphazard at
present. The provingilal govermment  has
developed guidelines for landfilling wastes (see
Section 3.3.2) but these are not always adhered
to, particularly at private dumpsites.

Proper land-baszd disposal sractice has
twa elements. The first is selection of a suit-
atle site, and the second is proper operatisn at
the site.

Specifications for approved landfills in
the S%elid Waste Guidelines, issued by ithe
provinzial gavermnment, iaclude provisions to
isplate the waste from local arounwater
supnlies, 2nd serfacs watercourses.  The water
table st the sites should be low. Sites shooll
also be remote from local residences, recreation
aress, public roads, =and municizel drinking
weter szupoliss. Standards  far  Tisn  wasts
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disposal recently prescribed in Nova  Seootis
contain similar orovisicms. If the provisions
are adhered to, fish waste disposal should not
bgeome a public nuisance or oresent a health

hazard.

The second siement invelves proner dispos-
al methods at the site. Thesz will deoend upzn
the methad selected, i.z. burisl in irenchssz, ar
spreading on fields., If burial in trenches is
the selected option, the trench should not e
greater than 2 metres deep. Wastes should be
covered eazh day with® a mimimum =201l cover of
0,3 m. After the trench is completely filled an
additiasmal 0.7 m of soil should be spread aver
the top of the trepch and the surface leveled to
the originmzl crade. Periodic reworkinc may be
required subseouent to final leveling to ensurs
that gink holes, that develon =fter the waste
rots, are filled and do not pond water.

The secand method is spreading the wastes
an fields using a manure soreader and ploughing
it under. This is more labour intensive and
requires more careful planning, b under
certain conditions it has advantages. LeBlanc
{pers., comm.) has indicated burial of bloater
wastes in pits mzkes the cdispcsal site unuseable
for other ourposes, whareazs spreading  anc
nioughing fertilizes the soil and doss nst
affect future use., Nc adverse effects from the
high salt content of the bloaters was reported
and odour and vermin were not apparent.

If spreading is deemed to be desirable, it
is importamt %o calculate the sppiication rates
par nectare to  ensure that soils  ars ot
"poisaned" with excessive levels 2% nitrogen
caused by protein decomposition, The rate
shouwld provide nutrients eouivalent to those
recommendzd for commercizl fertilizer apolica-
tipm. Lirdsay {pers. comm.) indiecated that an
application rate for herring waste o up to 5.7
mt/ha/yr based on ecuivalent nitrogen content
has besn caloulsted for fields in the Shipboegan
area. Lindsay also indicataed that agreement to
praceed with spreading on the land was cendi-
tional uvpon satisfactory olouching in.

Although  shell®ish wastes have  alse
traditionally been spread on aaricuitural land
in northesstern New 2runswick, they present s
more difficult orobler than finfishy  waste,
Shellfish degrade much more slowly, they are
substantialily more ditficult to plough wuncer,
and car cavse a signifipant odoor prabler, even
whan burizd {ieBlanc, pers. comm.).

Therefare, gnreading shelifish wastes on
agricultural land is not recommended. if lanc-
baged disposal is necessary, burial in properly
managed landfills 1s nzeded.

B,2 MARINE DISPOSAL

Marine disposal of  “ish waste  from
processing plants iz a2t roctinely oracticed i-
zazsterr New Brumsweisi at the present time [Lind-
gay, pers. comm.:. Gone wastes ars dumped st
sza hy linshore Fishermen cleaning thzir catch



e landirg, e.g. secailons, some groundfish.
Or occesion, some pelagiz fish, particulaciy
qerrirg may be diagarded if buvens cannst be
found. The wolumes arz unbknows bet oare Shoocht
tc be small relative to the wastes produce”? by
the share-based proeszssing nlante.

Marine digpzsal has been given serious
consideration py one or Two ol2nt operators in
recent vears (Kresia, pers. comm,! but applice-
tiong Tor Ocesn Dumping “esmits were  never
orgeessed. Nevertheless, the ~©ish Habitat
Division of the Guif Regiom {LeBianz, 1983} has
tggued 8 mevorandum to arss directors identi-
fvino the orocedures that should be followsd In
cansidering apnlicetions for the marine dispasal
3F fign affal imeludino designation of curry
graunds, should they be receivea.

Marime disposal of ¥inTish waste at desiz-
nated gurrty grounds is widely oracticed in New-
foundland where about 80 digposal locations heve
seen igentifies [0.D.0. Scientifie Ltd., 1983).
Of “hege, norohlems such as offal a0 beaches,
fouled nets, and detrimental effects on laca:z
lobster fisharies were identified at 15 loga-
tions. A study of onme site in Fogo Harbour [LGL
Limited, 19853 revesled that poor circulation st
3 purTy groung hac led to the creation of an
1,807 mé anoxic srea devold of marine lifa. It
was suggested that 2 nzw site with better zirce-
latinn and mare scavengers would reduze  the
sffect of offal disposal or tne lacal envitos-
ment .

Marime disposel from shore-hased proces-
ging plarts doss not tske place rouviinely In the
Maritimes. Anplications for ocsan dumping of
herring offzl a2t two locations i southweshern
“ava Scotia wers approved in 1985, A diszosal
limit of 2,{H}0 mi was placed on the permite,

Guidelines for marine dispesal of offal
arid dumpsite selestian uvnder thz Ocesn Dumping
Comtrel Act have not seen ilssued, but Mclver
{pars, comm.) has indicated that the follawing
concerns are  considered  when  reviswing  an
apalication:

- Locel circulation patterns;

- Poten%ial imcacts on demersal “ish eggs
ard Juvenile fishj

- Proximity of explaoitasd sheilfish beds
and labster habitat;

- Waste dsgradation on sediment quality;

- Canflicts with mobile and “ixed fishing
oear located in the ares; and

- Contarinatior of shorelinmes.

Maring cispasal of offal should taks place
in  offgwore  areas with good circulation o
sromote degradation of ths waste, Dispasal oy
purning Tather &han dueroing is  preferred to
garead thz wastes over a widsr area, aromote
deqradsticn, and avold waste piles or  the
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seabed. Sites must bz chasen bte avald confliicts
with figheriss that mav not be active in ths
arez during the disnasa2l periad, but which may
42 very inZensively fishec st other times.

The critsriaz listes above are pertiment to
aatential marinz  disposal of  fis+v waste 1in
eastern New Rrunswisk. Of particuler cencern in
the study area is ths possihlie bactsrisl contam-
ination of s%wz2llfigh heds. Filter feeders such
as oysizrs, mMussels and clams ars harvested
throughout eastern MNew Frunswick. dny  lozal
disruption of these fisheries caused by impropers
marine dispasal site selection and practicss
could have a substantial economic eff=ct.

8.3 PREFERRZD ALTERNATIVE

Sracessing fish wastes into ussable by-
produzts is highly preferable ts disoosal eifther
an land or st s=a. However, in circumstances
sugch a3 those  identifisd abova whete  wastae
arscessing is logistically and technicallw unec-
pnamizal, disposal is the only recourse.

“or a number of reasons land-bzsed disnas-
al would appzar tz be preferable tc marine dis-
possl in esgstern New Brunswick. Marime areas
around the study area are shallow and supzcct a
number of imtensive and comeentrated fisheriss,
as well 2z recreationzl beaches. Unlsss mazine
disposal was very carefully alanned and carcied
cat, thers is congiderable potentiz]l for un-
wanted irterference. In addition, snellfish
waste would comorise the bulk of dispasad mater-
igl., The shell hreaks down slowly =snd anbene
tially =zould accumyiate at the Jdisoosal site
altering the mabitst, and interferrinmc with
mobile fishing gear. “inally, warine disposal
wauld be very much harder o regulate armd mavage

=

if gracticed om & larger sczle.

With properly designed and opesrated land-
fills, fisrt waste disposal should srezsent few
etviranmantal or socisl problems.  Sites must be
cgrefully ssiectsd and operatzc to avoid future
land use conflicts or social concerns. They
must be gcarefuliv monitared to insure compiiance
with langfill regelations.

Based on  the history of lamd-hased
digposal in the province, it would be desgirzshle
ta degignate disposal eites st strategic
lasations im eastern New Brunswick and force
grocessars to use these fasilities on a2 cost
racoverablie  basis. For exanplz, =2 cocmmon
digpnsal site could be desianated im Kent County
far contralled disposal of the largs volumes of
moliuse shell discarded by laczl oprocessars.
Comman land-based diszossl sites designated byv
the provinzial government and operated and
managed by & cattrasctar wauld be the areferrzd
methed of dispspal whers waste progessinc is not
oractical. However, disposal should be discour-
aged whersvar sufficient volumes of waste are
available to warrent processing intc useahle by-
products.




5.0 SUMMARY, ZONCLUSIONG, 4AND RECTMMZNDATIONS
.1 SUMMARY AND CONCLUSIDNS

The fishery in eastern New Brunswick is
dominated by astivity in the Shipgpegan-Uaraguet-
LamZgue area. Loout 65,000 mt of fisk ars
langed annually with shelifish acssunting for

2% af the zatch, and oelagic fis™ and araung-
fish abaout 28% each. e fishery is heavily
regulzted and is considered mature. It is not
expected to graw significantiy in the Terasee-
ahle future. It is highly sessonal with the
aulk of the landimgs occurring ketween 4pril and
NOVEMTET .

Ninetv-sezven processors in the study area
generats  sbout 33,003 mt of waste annually.
About 0% of the waste is processed into fish
meal and oll at four plants in the study ares,
while the remaind=sr is disposed af in landfills
or is spread on  agrizuliural lanc. Marine
dispogal of fish affal by shore-based processors
is a2t routimely sracticed in sastern New Bruns-
wick at present.

Managemant of fish waste has been a2
continuing probliem in eastern “ew Jrunswick over
the last sewversl years. Crigimally, concerns
were expressed about odours 2nd liguid wastes
associated with meal plants in the Carszguet-
Shiopggan sarsa.  Attesntion is now fosussed on
the esnvironmmental problems associated with land
disposal of untreated finfish and shellfigh
wastes, Tmess include odour, the presence cf
vernin, water suoply contamination and zesthetic
consideratians.

Two prablems - the disposel of oDloater
wastes on fislds and 2t public dumpsites in
sovtheastern new 2rumswick, and shellfish wastes
fromw processing in southeastern MNew Brunswick
and aroun? Caracqust - have attracted attenticn.
The Ltlsater waste probler has besn essentially
solved. The material is rnow accepted at one
facility whzre it is spread over and ploughed
into fallow agricueltural iand.,  Hawever, a few
operators refuse te pav the fee and continue to
discard wastes in an uncontrolled manner,

Shellfish waste disposal particularly
lobster and crab weste has been e lonz standing
cancern in Yoe  study area. The proolem in

southeastern “ew Brunswick was psrtially solved
by the estawlishment of =z meal plant in T98Z.
Established as 2 result of 2 rzcommendation in
ths Melaren {1979 report, this facility acceots
wastes for 2 fee currently set ak $45/mt.  One
pperator refuses Lo particzipate in the prograr
and continues to discard lobster and crab waste
at 2 puvlic dumpsite. Frocessors in Kent Caunty
alss do not use the facility.

Tre ozoblem in the nartheast cemains. In
thie region, snellfisk wasies have fraditionally
been hardled by the orocessor in Shippenan but,
im recent vears, low meal prices have forced
ther to charge arozessors F66/mt ta handle the
waste, This charge is not accepied 2y many who
instezd pay 2 trucker to discard the material at

_4B-

a private dumncite near Caraguet, This heas
hecome a mejor social nuissance, and represents a
significaat loss of materizl that could be

processed into & ssleable by-product.

Provinciasl legislation for ensuring ths
propar manzgerent of fisk wastes hoth ab “ish
redustion plants, and at  landfills, is in
nlace. However, hbecause fish waste disposal is
widely distributed throuohout the reaniom,
enfaccement, particularly at land®ill anerations

is diffisult, WMa1y processors  refusse  to
cocperate  im atitempts to solve  lozal  wasie
probiems on  ecoaomic grounds. Tha zeost of

participation is deemed to be too hign.

Almpst 2ll of fien offzl ang shellfish
waste processec in easterm Mew Brunswick 1is usec
for thne manufacture of figh mea! and fish rcil.
Processors can sell all they produze but  in
recent years orices have bsen iow as a resull nf
competition from other protein sources such as
s30vH. &  nmumber of alternative orocessing
finfisk waste arocessing methods end uses were
identified out with the exception of silage rone
aprear to offer & significant alternative to
meal. Chitin production could offar 2 potential
use of the currently discarded she2ll€ish
wastes.

A market amalvsis revealed that there are
a numier of apportunities for sellinc incrzased
amaunts of Tish meal in New Zrumswizk but the
seasonal svellability of the oraduct, ard fo a
lesser degrse, product goality are limitations
to increased exgloitatiern of home markets.

Yew oroduct  opportumities  imciude  fish
silaqe, and the manufzcture aof chitin  from
shellTish wastes. These would both require
considerable capital  imvestment and  market
develapmant to successfully exploit potermtial
markets, Same resgasch  and  davelopment  is
needed as part of a more detailed assessment of
tese ocppartonities.  Both of these would have
economic, 25 well as saclal and envirommental,
bene“its for =astern MNew Brunswick.

Tyat if products are developed which wouwld
utilize ail  thz  unzsxploited waste, some
land-5asec disppsal would still continus in the
astudy arsa. General considerativns in selecting
sites and operating facilitiee were identified.
If these are followsd, larmd dismasal should not
present &n enviroamentsl prodlem ar a3 socisl
nuisance. Marirne disposal is not cansidered
desirable.

The study has revealed that the current
fish waste management problem in the rezaiom is
more a logistical and econamic issus, than a
technical prablem. Manv processors do not view
proper waste disposal 25 their oroblem but
rather one foo government to deal with. 4
sianificant improvemert in the oresent situation
would e realized 1f all orocessars accesterd the
fact that establishing and maintaining good
waste dispesal sractices are, at least in oenh,
their responsicilibty.




9.2 RECOMMINDATICNS

Rerormenaations arising from the study can
9e broken oown  into two general catesgories:
imarovements in currett weste managemast, and
axpioitation of new opaortunities.

Recommenced irorowvsmznts in currsnt waste
management practices are presented in arder of
poiocity,

1. & sussiantial effart should be made to
encourage shellfish processars in
nartheasterr  dew Brunswick io  have

their wastes orocessed inte snellfish
mzal. The current  land disoosal
nractices dz onst meet the solid waste

- guidelinss of t2e orsvincial govern-

rent and represent the Iargest single
fis“ wasts management praobklem  in
gastern New 2runaswick, Ooerstors must
ne maZe gware that improper disposal
of westes is illeaal and that they
will pe lishle ta prosesution 19 they
e ot abide by the regulations.

4 concarted =27fort by both the federal
and provineisi  gavernments will  be
required to insurs that wastes do not
continue tz  he  dumpad  Illegally.
Direst subsidy to cover the cost of
shellfish waste dizposal iz not
recommended  because thz  annual cost
would be in thz arder of $300,000 and
would =zt offer a ocermarent salution
toc the arosiem, 4 temncraty soluotion
may Be the estadlishment of a waste
rallection program in the area funded
by levies om processoos to remove the
wastes to orocessing facilities,

in the longer temm, an eltermative
shiellfish meal or chitin extrasztiom
facility is needsd <o handle  the
sheilfish waste.

Z, Estaklishment 27 the waste dispsoszl
facilitises in soutteastern Mew
Brunmswick in the eariv 1980's solvad a
major fish waste manzgement problem.
Continuinc =2fforts shoulc be mads by
the New Sruynswiclk Department of Moni-
cisel Affairs and Enviranmert Lo have

all opezrators use “these facilities.

v @ few operstors do fnohb use tness
facilities a2t present ‘and legsl action
may D& requirec to forece non-partisi-
parts to use these facilities.

3. Marine disposal shouls he discouraged
Jecause  of  potentizl  comtamination
praclens and interfersnce with exis-
ting fisheries. Marine disposal waould
be difficult to manege and expensive
to regulate. If pracessing alterna-
tives do neot exist, land-based dispos-
al at oroperly opszrated landfills
should be uszed.  Application af fisk
waste on agriculturz) land shocld be
limites to Finfish waste at a dzszigna-

5=

ted apnlication rate.

Where landfilling is used, *he usz aof
uncottrolled provincial, municipal oo
arivete dumods should te dischuraged,
Oumpsites should e designaied by the
Fravineial  Department  of  Munieipal
affairs and Enmvirommernt and operated
oy & aealified contraztor.  This would
he particularlv aporopriats in south-
gzstern New Srunswick where 15 apera-
tors in Fisheries Districts 7& and 77
are currently usino existing oohlic
dumps,  HMuct af tnis waste is mcllusc
stizll which cannot be readily pre-
cessed into salesble hw-oroducts,

To  improve e utilization of the
resource ens oatain the highest eco-
namis refurn, kerring roe processore
and bloater operatcrs should endeavour
te  raardinats thziz raw  material
requiretents, After  the reoce =
ex-ractad, the carcasses could bHe soid
for bloatzr preduction rathes thae
being orocessed inte  fish meal ar
duomped in lendfills or on agrizuliterzl
lanrd. frecautions would have o D=
taks Lo insure that the raw herring
arz 23t allowed to decrade “efors
secandary processinc.

Thie ecouid be consicered when zlloca-
ting quotas Ter Merrine to be used in
bloater oroduction.

tew ooportunities twat should be -onsid-

eres foo

enhatcing waste ctilization and orodust

erhatezment are listed belew in order =¥ per-
ceived prioritv.

T

r

% pilot project £c extragt chitin and
ciiknsen fFram lobster and craz wasie
should be established ir the Caragust-
Shippeqar area., The —umber cof indus-
t>ial uses of nizh srade ehitin and
chitosan ie inereessing rapidly and it
would zppgar to be timely to cansidar
the installatian of such e faciliiv.
Ths market =znzslvsis suggested that if
commercial  groedoection was  faesible,
the Zanadisn market eould absorb most
29 the produst, particularly if a2
redical or food qrade material is
oroduced. A gide bene®it 2f chitin
aroduction could be pigment extrachion
for use in selmarid a2quazuliurs Teeds,
and pretein far use in =2cricultural
feeds.

Aquaculture feszd requirements snauld
be further investigqated bezsuse =&
maior oprortunity exists ko disnlace
imperted material if a high guality
araduct  can he  assursed. Feeding
svstems that smpley a combinpabtion of
fish gilage and fisk mezl ta produce =
oelickized feed shauld be investigsted
in detail. FReguirerents for svstems
suzi 3s this —ould expand rapidly as
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the salmonid  aguacelbture  indushzy Yr, B. Chiasson - L'Assoziatior Cooper-
expands i southwestern “ew Srunswick. ative #des Pecheurs oe

N

i'ile Ltee, Laméguz

% jaintly funded Tederal-provinzial
arojest  should investigete all The Heo L, Darey - Corev's Fe=d Mill,
zlements of the acuacucliuce  Teed Fred=zricton
requiremenrts ko imsurs  that  fish
~edyctisn clami ooeratars in easstern WMo, R, Coomier - Zongsrvaticn and
Sgw  Brunswick arz  fully  awste of Pratection Rranch,
poten-ial ooportunitiss  te  expanc DFO, Marcamcook
tnelr markets.
Mr. ¥, Cusks - Bostor Te=d  Suoply,
3, ¥ish silage offers some potenmtial for Rastzn, Mass,
nrocessing smallsr wvolumes of finfish
wasts than are requirsd to ecanomi- Mr, L. Daneault - Inspection Branch,
cal’ly ooperate a fish meal orcdustian DF0, Tracadie
faellity. Liquid Tisk silags produc~
tign has few emwironmental or sccial Mr, M, Doebot - Mowva Seotia Deperi-
casts associsted with it so it snculd ment of “isheries
be possible te locate producties
fagilities closs to coteatial Mr, K, D'Imtremont - L'Asscoistion Cooper-
marksis, Potemtial aonlicabians of ative des Pecheurs de
zilage including wse in agriculture 1'ile Ltee, Lamdcue
angd heoriiculture is at4racting comsid-
erasls atteation ir Mova Scotia.  Same Mr. AL Tinn - Maticnal Sea
g% #=is attention is devotad to dried Frodunts, Shinpegan
forms of silage.
Moo D, Gerdon - C.R. Camstanting,
Markats for potentisl  silage in Tarnnic
epastern New Brunswick should be idso-
tified and assesse=d. 17 ths stardies Kr, K. Gordon - Kelinse Sezfoods,
identify poteptia: marksts, ewphasis Boston, Mazs.
in essessing ths feasinility of satis-
fying this market should be placzd on Mr. J. Guitard - Inspecztion Aranzh,
the estaklishment of several smzll DF3, Shediaz
groduction facilitiass rather than one
largs inmstalliaticzn. Tmiz would rot dr. R. Hhert - Rzgsurce Allocetior
oriy  orovide locel  finfish waste ranch, 0OFJ, Memrar-
processing caosbilities where present- zapk
1y mane exist, Sut alsc reduce the raw
mataris]l traensoorizsticn  costs  whigh Mg. M. Hicks - Maritimez Fighermen's
-auld make & larazer facility econam- Cogperative, Mzochon
imally unatizactive.
Mr. V., Krests ~ Nzw Brunswizli Depatt-
ACKNOWLEDGEMENTS 2t of  Municipat
Affairs and
Martec Limited wishss o acikncwisdge the Ervironmant, Meacton
assistatce provided by the fallowing individuals
during the eourse of the study: Mr. E. LeBlanz - W.E, irres Ltd.,
Botsford Paortage
Hr. M, &lbeart - Proguit de Golf 5t
Layrent, Caraguet Mr. M. Leger - Economics Eranch,
070, Memramcaook
Mr, M. Bernies - Naw Zruaswicw Depart-
ment of Commarce and Mr. ¥.C. Linch - Wilber Eliis Lid.,
Tachriology, Frederie- Halifax
ton
Mz, G, Lindsay - Emvipoamental Frotec-
Mr. h, Brodie - ~ Newva Scotla Depart- tion Service, “redsr-
rent of the Environ- ) icton
maac
Mr. G. MazAskil - Feed Ingradients
Dr, G, Brawn - New Brumswick Lid., Georgetown,
Fagearsh and Froduc- L]
Livity Zouncil, Frec-
ericton Mr, R, MacKenzie - Canada fazkzre,
Sussex
Mr. 2. Bruchési - Ecpnomics Branch,
071, Memrancook Mr., A. Yasor ~ Parish & Heimhecksr

Ltd., Tarontio



Mr, A. Molwers - Envirzgnmentzl Protec-
tipn Service, Dart-
qouth, M.S.

Mr., 2, Michaud - Ecoromic Devzlopment

8ranch, JF0, Shediaz

Mr. w. Perry - Srith Sroksrange,
Saint John

Mg, J. Pallard - Agradex Commpdities,
Montreal
Mr. M, Paulin ~ L'Association Cooper-

ative des Pecheurs de
1'ile Ltes, Laméque

Mr. J. Richard ~ MNew Brunmswick Depart-
ment af Municipgl
Lffairgs and Epviron-
ment., Monaton

Mr. WM. Rien-art - “ew Brunswick Depart-
ment af  MMunicipal
Affairs and Enviran-
mznt, Fredericton

M. G. Sirois - Consarvation and
Frateztion Branch,
0F0, Shediac

Oo, KoL Tay - Emvironmental frotec-
tion Service, Dari-
moutt, MN.5.

Mr. 5, Toider - Emviranmantal Proteec-
tion Sesrviee, Dart-
nauth, N.S.

Mr. G. Wiachenbeck - Baston Fesd  Supply,
Bogton, Mass,
Fi

b

Ms, %, Witherspoen - sh Habitat Division
0, Manchon
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APPENDIX A
TERMS 0OF REFZRENCT

Tme Dezpartment of Supply and Services on
of tne Denartment of Fisheries and Ocezns

Wastes in New Brunswieck!,

tudy of

terms of sefersnce are az fallows:

L

The consueliant will conduct a stuzy whilch
will cover but will mobt be restrizted to
tne following topics:

Inventory of current disooszl practices of

fish of“zl and snviranmerntal and socig-aco0-

~“oic iTpacts associated with this activi-

Ty

~ Lontent  anc af th= waste
materialy

- Tannace, availability, s=ak
arzag of hich concentratiam:

- Apiual disposal methods ard aptusl loce-
Tiomg

- Foregast of future tonnage;

- Review of fisteries managem=ant practices
and  their consesuences an fish  offel
availability;

- Heview of federal and provi-ocial lszcisle-
tisn affecting fish offal disposal; and

- Enviraamental and soclip-ecanomis imrpzct
o zurrent disposal.

compasition

flaws =2nd

Imventory af  current  offal  processing
meimnds anc envirgemantal and scola-am
ic impacts associated with this actil

- Jde-tificatior arnd lozalization:

~ Capacity:

- Type  zanc
orocessed:

- Productivity, output,
gtock and supplies;

- Review of faderal and provincial legisla-
“imn affecting fish offal disposal: =nd

- Environmental amd socio-economic  impact
of current disposal methods.

compasitior of  figh  wasies

praofitabilis

Erzlysiz af alternstive ootions for the
heneficial, environmentaliy safe amd arofi-
tatle use of fis" wastes, The discussion
shouid irclude the reiative wotential for
environmental stress as 2 resvelt of each
aroCcEss.
a: Fead supalement - Aquaculiture
- Yirk gnd Fox
- Zat and Dag
- Livestook
- Buffer in human
dietary suprlemant
- Nthzrs {shouid be
identified}
Processing - Silage
- Wet food
~ Dry feed
- Fligh mesl
- Jthers {should be
ident ifisd)

i

o

c) Bait - Starage

2% Cgean Dumoing in © idars
- Site selectian o ari

d soecles
ntified}

a% Otners (shocld be 1

[N ]

~ Cost-Bznefil  and advaniage-dizadvantage
anezlvsis of each opiizng

- Enviranmental and socio-economic impacts
¥ eack options

-~ Resgarcs nesds on avallable techmolegy to
implement oationsi sad

~ Potential market for each product.

Zvaluation of asst, oresent and future “izh
waste disposal methods with rzcommendationg
to prevent eqvirammental ard sacio-economiz
canstraints for +their bemeficial aoplica-

tiam.



APPENDIX B

GROUNDFISH LAKDINGS
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PELAGIC FISH LANDIKGS



58

2 LL9°0T |1 0K | R TAA T9ie'y lec109'c  |ET06L°T  fori9s I°E96°T [0 %967 [1-8¥ 9 ITY 9 4@l 9°49F %01
nETY 9 ¢ &1 6762 20T 0151 70V 0t (483 ik}
9 6L LAl 1] L L4 LA g 7
0°tL9 v ig 0 6%E G RE P INE I'9 60T L°6T £ e i
LA L 3T L°5T (V| B85 GUEY iy 9 08Y 91 (i3 74 £ Le 6Ly 9
7556 LT (A S L 'y LR 0° 16 £ 8ET G 995 2 [ 9°2 LR A 74
I TR 1€ 6UATE PN ¢4 L% S 6t 2 86T zEv0'y 6702 6712 £ 0 €L
6691 G [ FAR 1) £y 97 [k ¥AT 9°8%71 9Lz 9°€% 08l 14
9Byl 1°€ £ 96 [ (A1 1" 1 %°¥9 26 To6T L 6E o
T 968 0y LR 6 T A A4 1 5 801 £ 781 1°%9 Gy 647 LEE 67 0% a9
PR AN | 6" 901 {569 AR FA vy [ A £ GET L1g LA} g 69 L7 19
£°567°¢ S evi G 69t LUEEE'Y {EU 0T 826 17502 9z 9" ¥ 07 0°¢g7 9%
£ 904y 2°9L 6°vET'E | UL8°T  [6°5i0°1 {6 iz USR] 1°%E 0k 207 oo
g i6 £ 81 Ly 9'% 621 7 LE 092 6° F [ 4 9
% €9 6°F i LAY I 6°1% £9
TVIOL Jdaquarag| iaguaason| ¥aqoid) |Isquardsg FENINY Ao sunp Aep Trady yosel Laeniqag| Lienuep [IDTNISIA
AMRHS T4
HLNORW
{SUWOY ITXNFIW Y}
“40ya3ETp Lq sHuypuey gsyy ovdeyay ee1 -3 IQEY
CTA R B6T"T LET'e 98t Y 18 FALA 9496 5o%° Y 0s1°s £ Te30]
81y (44 911 192 08
Ies 1 18T TEE 8t
FAR £ ] oY 19 ti
LET £ T 9€T 91 9¢
The 4}) £1 %9 10T g%E G
LiY'E g 68 56 02% S10°E EL
1L
;) i 6% S 113 ot
;74 a1 06 oLy i3 H 0L TE z 89
66°T 91s 06 680°71 053 as ar T Lo
08L°E #5E z 908 089'¢ i61 yzl £Z71 99
£S5 D 9Es 199 1 19 166°1 EST 15% £6% 59
oot £ ST oy £5 LTR 0o
917 i £z 4} £9
TYLOE Jaquaseq] Jsqweaop| xagoiz( |Iaquondag isndny Ao sunr Aoy 1rady YoIel Lawnaqag| Arenuer {1LOIWLSIQ
AUAHSIA
HINOW
AwEoH ayygjew ur)
*307335TP AQ sAuTpuwy YHSTF 2T¥eTad £R61 C1-D °I4ARL




2°970°5% g°059 £'9zi'e [z is0'9 |6°69E°% JETOLE ST661°s  f6Togg'y |zUIs v b 57 ha %18 e10L
768y (A4 T | 1°0% 28Iy 0L os
0" %55 AL EAR 191 9 E£9E 67§ 671 as
L6l £ 51 A4 2796 £°89 g QL L LL
yI0e'T z- A €2 z a9 0tese’T  JLTTTH o FAR | 6'al 0y 9L
67659 L€ 16 | 14 §°0t2 9 16% 6°T | 671 5¢
6°8E%'L a1 [ 6795 9 h5g L1 0 G 4 £ vE PR 0°§% £L
67106 L 8 164 [°£8 9°hg LT 0'g Ti
065 71 91 1T L9 171 % TT 6% 79 oL
g ILE % 0L it S 6E E6Y 8 TTl 0 6% L- 68 1°¢1 04 89
S y9h'E 9071 %7608 £°6€9°1  JETLE6 676 6062 0" LHT L- 02 L
8 GLT'E 2T 0°SEE'T  j0Ta69°'T  |9°TL 174sT v'g 2 1 6" 99
L Evator A A T'0T9'E  j6°9E0't  [Z27599°T E"9¢ T098°'T  fvI6C LA 0T £ 1 s9
£ LT 9-¢ 1"z £ L7499 9 1%l 111 11 e 9
1z T T1° L ! N £9

TWI0Y Jaqmaded) IWquIAOH| IBqoID0 raquatdeg 3safny Aingp IUN{ Aep 1T3dy Yoy Lientqagl Lrenuel |IJTHLISIA

- ANAHSIA

HINOR
nnco,h 2TI38W Ut}
~¢w3ywp Axwurwyisiad) 197x151p Lq sdurpuey ysiy o7deiAq @61 CE-D PIARL




-60-

APPENDIX D

SHELLFISH LANDINGS



-61-

F AR T I £°E0E 17056 T°06¢°T LAY 17666 9°66T'T 1°%1 5T 1%30L
9 TIe'1 1"911 B il e I19 0°T '9 g
[l FAY [ ¥ 0 LEl . 09Tt (A1 665 5°TE ¥
9 e6¢ a0z 1°%6 L 8elt L
67795 & 6E L°R6T F YA $°E gL
£7L59 £ ES 6" 9% 9 8Tt 'z 1°1¢ £°9 LT3
97 L97 06 L79L1 6 TE £f
T7axt T° 1°0%1 1L
[ B i0T £7691 £ 612 5°T ot
17957 TS B"GL 1°5¢ o9
G 88 £T T°6T 3794 9°1 {9
0" %9 08I S 94T 0 it 521 99
TT6TE [ Z°1el g7 087 59
T 6%1 L f [ 4 6 9% 9
5794 9L T°6% L°E% £Q
TYIOL Faquasag| Jsquaaoy| Feqoyag |JTagqueiday ysndny Afor sunr F.4:47) 173dy YIIEH Aaeniqeq| £Ienuer {IDIMISIA
AHHHE T
HIHOH
{suol nfilew uy)
“3011151p g sIuTpuwy ¥915q07 g6l I« BIQEL
ovi'y oL £56 129°71 £E £10%7 54 19301
YA 36 9%¢E tiy og
09% i9 91 [A4 gL
1%E 0 94 15¢ (48
90s ¥ vET 05E 91
L9 LS 9T Vg 1] Tk GSf
61E T £ o1 191 £l
1L
[£35 [4 997 181 ot
(3] T i EL 89
Itk £ DS k19 19
tiw 1T 414 191 29
oog 6 651 [49] 59
GZT £ 9 25 19
[ 0T ig £9
IYLOL yaqueosaq| zaqueaon] Jagoisg |ssquoydag| asndny Arnr sunp fey trady yaeg drenigag| Lrenuer [LDIHISTA
ZHHISTA
H.LHOH
(suoy 2[XY15m ut}
-19yi3s|p £q sBUTpue( I8I5407 {61 T-0 SI4EL




FOLEY £1 Sy 1£Y 8LE°T ih's BSE"2 FATi kA TE10],
] 1 ] 1 (v}
13 £ 8
99 € £y 0t i
08 £ £y raa z1 94
FAY] ¢ £5 £2 G
£t
1L
S z £ 0
89
£9e’6 £2Z°1 SEEYE 201 % |8 L9
£re's ot iz6 oES Y BOE'Z #1% 99
246 ¢ 4 hEL [$14-] L A T4 59
9
£9

w:wH_OH kﬁﬂﬁﬁuu—u dJaSquUaACH hﬂ&OHUO k@&.ﬁu&&ﬂm u.mﬁw.:c__ hm.ﬁh‘ aunfr hmz .—.qh&d__ Y2ITH hum-_un—ﬁh hh@ﬂ.—ﬁﬁﬁ FUHKHWHQ

AMAHS T

H.LKOW

(REC] DFIIIW UTY
cya7IIskp Lq suipue] qelip ggel  Cy-4 Frdel

~-62-

g ETE6°Y 97 g9 B ZY9 0T £ oY (U1 19103
[ 314 gETY T g° og
i 66 : 0L L£°F [/ 8L
6795 £ ay [ £°9 (43
991 Qs 009t T° [ 91
L ELE £°6S 0 E81 [l 6 0¢ L g% Sl
90z & Fa 7 T TEY Ed
T [ 1L
3 A E£7 5789 STEST aL
1°=8 £ 6°G% §78% B9
6 @b 062 5769 L9
g TiE §° €01 6802 %9
€76 STy 8 01T 59
67 TH e LA ¥ £ ES 9
"6z [ 197 £t £9

TYIONL isquadag| isquesoy] Xaqoiog |IIquaideg IEOFNY Linp auny AvR irady IRy Axwniqag| Lrxenuer (IHTHLISIA

X9ANSIA

HLNOH

(suoy Dyrjew uy)
‘(wyep Lievywuyyexd) otxisip Aq sdugpuey 19318qQeT $g6T  CE-G FTGE]




-53-

z vey’oy 9° £ [ 4 STy 6 615°y {0 gv0'e [v-ese't vy 1E3I0]
08
T7991 STy A 44 8L
1¥3
9% 0°¢ g1 9
£y 9% i1 S
L3
9601 9°60% Tt
9° 8¢ 16T 681 0f
£- E" a9
T IvL'6 9 g€ o 0rt ' v 666°t  letess’e ¥y 19
9°6¥a'C v 18 [tAFE 20N SENE F A § £ 90
626G 'E 5°6 7688 STRIT'T L7995 <9
L°%92 84T 9
£9
TYIOL saquasagl xeguason| A3goiag (Taquaidag IENINY Ainr aung Avl trady Yr3ey L3eniqeg| Aienuel |IDIHISIA
AHAHSIA
HLHOH
(5uUny I1x18W ¢y)
“(erep Lieuvywyyzad) 327x35yp Lq eBurpue] qeI3 @Y "9-0 PFIREL
Lorvgtey L°%E T %0 £°Ty 1-16% 6°¢69°'y  |Et6ve'w  [Z°¥I0°w 1®30],
SULT I 9T t° £ 08
L°s £ g 84
¥ 62 S 6 6761 L
0" i% (S} 44 0°81 9L
819 €9 6°GE 9°€7 Si
£f
| A
_ y6 0
’ 89
bl T YA 81 1z 0°567 £°6LL'T |OTwRE'S |87 iiR'T 19
1920y 8 EZT 9 EZZ'T [Li70°T  |0Teue 99
¢ gI8'e 024 9°189 0 18" Vara:L 59
%9
£9
IVIOL Fequaaaq| xaquwaaop| isgqoid) {Ieguaidag 1Endny Arar uUnp fey Trxdy yaaey Lfrgnagag| Lienuer |I3TMLSIQ
KHANSIS
HINOH

(suol DyIjaw Ui}
“3aTaysTp A4 sBuipuey qRil ypel  T5-d 2TqE4




-6

9 951" % 9 {TLHE B {69 F 1A ¥ 069 ¥ ES® g9 869 [ A A YE G % 49 [A) T#10L
17¢LE '} z" 61T LTLE O£ og
%6 9° [ E°E VAR 8l
9 Lo 7 TeT 1°f T aay G ETE gL LTHE 8 LY [¥3
87992 [ 0z 679 oy £°96 R ol
9" 8R% ?6 LA L"E b ArA) A 0" %9 [N [ A £ b1
1°56% FAAN 708 T°eE 7708 6791 [N £
kAR (e Ay 91 N TL
{'8T1E s T°%E o is T'LE 5T0F S EE e t'e ol
47942 e L5 761 07 9% £y &8 A G ks a9
3% 8°€ TLe 7oL gl L 9
6 99E 87 0% S°Z6 FAN A &°05 9 is £°6%5 90y 99
6°78L "t £°7 t 6l SEGE el & E6BT L°1E7 594y 1°g21 59
£7601 [ | 0B 0Lt 1°€% 6 LT LY Lt ¢ gy 9t 6" %9
"RrA A £ i £70% LA 671% §°9¢ ¥ E £9
TYIOL Isquwowd| J9guwsanN| yagojvg |raquajdag rEndny Linr sunj F4:1%] Frady qIAeH Areniqag} Lxenuer |LOINESIO
AMAHSTA
HIHOW
{BuU0Y 2rayIw uy} ¢
cq0¥x1sTp Aq SBugpuwy ¢eiFUIeys 2YI0 w961 ~g-0 2V4EL
819y 0% it Vie 164 EO% <9 w9 &79 9E 8 T ot 1e1CL
281 fas Tl o1 og
113 [ t 4 kA B8f
0L A [ 44 1% 62 [AA ar ki) 901 A £
ZitE T £y [ XA L o1 SET SET a k1A
¥Et T 0T 6T EY o6 T 6t 1 £ 1 St
051 c1 26 2% O 6 T 1 X4
fa S [ |14
By T 9 hai tE 52 BE 6% [4 0f
(e TS 3! oy BE <9 A S T g9
¥51 81 A A A ¥ < A
(439 H (R} 95 fRrA £ 04 [AS 9 it 93
pog'Y 9% £y t6T 182 fot LVE Rig 19% 5
el ] £r ST (1A tT [ 1 5 1 1 %1
G T 5 G k4 £9
AYLOL requane|q| FIguasoN| 194e3dp requaidag yEndny Aynr aun Ley t1ady yorey Lreniqag| KLienuer |ILo1HISIA
AdHs 14
HINOK
{zu03 2rilam uy)
-yoriyegp fq sFurpuey YSIFTE®US I9Y20 €867 ~L-O 24Pl




-f5-

0 09L"'Z 1°86 % 0L 9 6E% E"8T% E 659 T76%S L 867 L) ra {8305
[ 4 T°%1 FAN 49 [ARA | 0g
A 5 L°0r1 56T I gL
585 8’8 675 % 81 ¥ 1T [ ¥
£EHeT g g 101 6 06T 'S 9L
02t 5 LTy FA T4 173
A £'s £70T7 £°8 9° EL
14
87 0%1 ¥URT L1761 9Ly [CFAN P YA ol
{85 5 £t grsT 6°TE 'e 6°7 [ 89
6 Lo 6 0769 £°6% 9" {9
7092 FAN ¥ Qe LE9 totL 969 1°22 G9
9ty 1786 L9 9T IGY 9 6G0Y 9 85¢ o' %1Z ET6TI 59
LaTA g . ¥ ez i°5E 6°0F Fa %) kA ¥9
1°8E £°9 54t L4 E9

TVIOL Iequaaa]| sequwasaop| zaqoiopn |raquaidag AgnIny Ainr sunp Avp 1rady yIrey Lienagqag| Lienuepr {Io1MISIA

AHHHEIA

HLHH

{(sweIBorTy Uur)
“{eyep Lxeurwrisxd) I27i38yp Aq sFuppuey YSTITToUS 23410

<861 “6-4 23wl




