[image: image1.png]Herring filleting produces a high waste load due to unloading
yater and the fluming of fish to and from the £illoting machines.
The filleting machines should also be maintained properly o
zeduce the number of mutilated fish. Ideally, herring £1113ting
operations should be located near reduction plants which can taka
the large volume of carcasses generated.  If this is not
possible, fluning water should be reduced by dry-conveying.
Bailvater should be recycled or air unloading systems  can be
used.

Herring pickling produces a high waste load due to the scaling,
cutting and curing operations. Water used for descaling could Be
recycled and flumes to the cutting and filleting operations could
be Teplaced with conveyor systems. The water from the  curing
Vats is a small percentage of the total; however, the 50D load L
high “and should be handled and treated separately from the sther
wadte Flows.

Clam or oyster Process In-Plant control

The largest flows and loads from the shellfish processes stuaied
are from the mechanized surf clam operation where considerabie
washing of the product is performed. The washwater  from
operations toward the end of the procéss should ba reused mewe
the beginning of the process whers quality controi is mot
critical. The clam bellies constitute about seven to ten percent
Of the weight in the shell and should be recovered for animel
£ood.

The flows and loads from oyster plants are less than for clam
plants since the viscera is not removed during processing. The
washdown water at the two Steamed oyster plants  investigated
appeared to  be abnormally high in volume and wasce loads and it
is believed that a substantial reduction can be made in this

End-of-Pipe Control Techniques and Processes

Historically, seafood plants have been located near or over
receiving waters which were considered o have adequate  wasee
assimilative capacities. The nature of the wastes from Sescesd
processing operations are such that they are generally readiiy
Dbiodegradable and do not contain stbstances at toxic levels!
There are even several instances where the biota scem  to theive
on the efflucnt, althoush there is generally a shift in the
abundance of certain Species. Consequently, ac the time of this
study most seafood processors had little, if any, waste
treatnent.

Increasing concern about the condition of the enviromment in
recent years has stimilated activity in the - appiieacion of
gxisting waste treatment technologies to the seafosd  industry.
Houever, to date there are fow systems installod, operasionii
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[image: image2.png]data are limited and many technologics which might find appli-
cation in the future are unproved. The following section
describes the types of end-of-pipe control techniques which are
available, and discusses case historics where each have been
applied to the seafood industry on either a pilot plant or fulle
scale level.  several  techniques or systems are closely
associated with trade names. The mention of these  trade mamy
systens, however, does not constitute endorsements they are cited
for information purposes only.

Remote Alaska Physical Treatment Alternative
Figure 81 illustrates a treatment alternative for aischarge of
comminuted processing wastes for the remote, isolaced  Alasken
seafood processor.

Waste Solids Separation, Concentration and Disposal

Nearly all fish processors produce large volunes of solids which
should be separated from the process water as quickly as
possible. A study done on freshwater perch and smelt (23) shows
that a two hour contact time between offal and the carriage water
can increase the COD concentration as mich as 170 percent and
increase suspended solids and BoD about 50 percent (see Figure
82). Fish and shellfish solids in the waste streams have
commercial value as by-products only if they can be collected
prior to significant decomposition, economically tramsported  fo
the subsequent processing location, and marketed.

Many processors have recognized the importance of immediate
capture of solids in dry form. Some end-of-pipe treatment
eystems generate further  waste solids ranging trom dry ach te
putrescible sludges containing 98 to 99.5 parcent water.  Sludges
should be subjected to concentration prior to traneport. . The
extent and method of concentration required depends om the origin
of the sludge, the collection method, and the ultimate disposal
operation.  The descriptions which follow are divided inco
separation, concentration, Aisposal (including recycling and
application o the land), and wastewater treatment.

Separation methods

Screening and sedimentation are commonly used separation
techniques employing a combination of physical chemical forces.

Sorcening is practiced, in varying degrees, throughout the U.S.
£ish and shellfish proceSsing  industries for  solife. recovery,
where ‘such solids have marketable value, and to prevent wased
solids from entering receiving waters or municipal Sewers.
Screens may be classified as follows:

a. revolving drums (inclined, horizontal, and vertical
axes) ;
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[image: image3.png]b. vibrating, shaking or oscillating screens (linear
or circular motion) ;

c. tangential screens (pressure or gravity fed);

&l inclined troughs:

el bar screens;

£ drilled plates:

gl gratings;

Bl belt screens; and

il basket screens.

Rectangular holes or slits are correlated to mesh size either by
geonetry or porformance data. Mesh equivalents specified by
performance can result in different values for the same screen,
depending on the nature of the screen feed. For example, &
tangential screen with a 0.076 cm (0.030 in.) opening between
bars may be called equivalent to a 40-mesh screen. The particles
retained may be smaller than 0.076 cm diameter, however, because
of hydrodynamic effects.

Revolving drums consist of a covered cylindrical frame with open
ends.  The screening surface is a perforated sheet or woven mesh.
Of the three basic revolving drums, the simplest is the inclined
plane  (drun axis slightly inclined) . Wastevater is fed into the
raised end Of the rotating drum. The captured solids migrate to
the lower end while the liquid passes throwh the screening

Horizontal drums usually have the bottom portion immersed in the
wastewater. The retained solids are held by ribs on the inside
Of the drun and conveyed upward until deposited by gravity into a
centerline conveyor. ~Backwash sprays are generally used to clean
the screen. A typical horizontal drum is shown in Figure 83.
F.G. Claggett (32) tested this type rotary screen using a size
3i-mesh on salmon canning wastewater and also on bailvater from
herring boats. The results are listed in Table 135,

Inclined and horizontal drum screens have been used successfully
in several seafood industries, Such as the whiting, erring
filleting, and fish reduction plants.

Bt least one commercial screen available employs a rapidly
rotating (about 200 rom) drum with a vertical axis. = The
wastevater is sprayed through one portion of the cylinder from
the inside. A backwash is provided in another portion of  the
cycle to clear the openings. Woven fabric up to 400-mesh has
been used satisfactorily. This unit is called a "concentrator’
since only a portion of the impinging wastevater passes through.
Bbout 70 o 80 percent of the wastewater is treated effectively,
which necessitates further treatment of the concentrate. The
efficacy of this, and other systems, in treating  shellfish and
seafood wastes 'have been investigated on a pilot scale in the
Washington salmon industry, and the Alaskan crab and shrimp
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[image: image7.png]industries (33) with some success. The results of these studies
are shown in Table 136.

vibratory screens are more commonly used in the seafood industry
25 anit operations rather than wastewater treatment. The screen
housing is supported on springs which are forced to vibrate by an
eccentris. Retained solids are driven in a spiral motion on the
lat screen surface for discharge at the periphery. Other
vibratory-cype screens impart a linear motion to retained
pavticles by eccentrics.  Blinding is a problem with vibratory
Sereens handling seafood wastewaters. Salmon waste is difficult
To screen  because of its fibrous navure and high scale content.
Crab butchering waste, also quite stringy, is somewhat less
aifficule to screen.

Table 137 shows the results of the National Camners Association
Study on salmon canning wastewaters which included tests using a
Vibrating screen. It can be seen that the removal efficiencies
are lower than for the horizontal Grum screen or the SWECO
concentrator. The vibratory screen vas also more sensitive o
£low variations and the solida content of the wastewater.

Tangential screens are finding increasing acceptance because of
their  imherene simplicity, reliability and effectiveness. A
typical tangential Screen i shown in Figure B4. It consists of
a ‘series of parallel triangular or wedgeshaped bars oriented
perpendicular to the direction of flow. The screen surface is
Geually curved and inclined about 45 to 60 degrees. Solids move
down the face and fall off the botiom as the liquid passes
through the openings (VCoanda effect"). No moving parts or drive
mechanisms are required. The feed to the screen face is via a
Weir or a pressurized noizle system impinging the wastewater
angentially on the screen face at the top. The gravity-fed
units are limited to about S0 to 60-mesh (equivalent) in treating
Seafood wastes. Pressure-fed scroens can be operated with mesh
equivalents of up to 200-mesh.

Tangential screens have met with considerable acceptance in the
Fioh and shellfish industry. They currently represent the most
advancea waste treatment concept voluntarily adopted by broad
Segments of the industry. One reason for this wide acceptance
hae been the thorough testing history of the unit. Data are
available (although much is proprietary) on the tangential
Screening Of wastevaters emanating from plants processing a
Varicty of species. A summary of Some recent work appears in
Table 1%8.

Large solids should be separated before fine screening to improve
performance and prevent damage to equipment. One method is to
Zover loor drains with a coarse grate or drilled plate with
holes approximately 0.6 cm (0.25 in.) in diameter. This coarse
Grate and a magnet can prevent oversize or unwanted objects such
s polystyrene cups, beverage cans, rubber gloves, tools, nute
ana Bolts or broken machine belts from entering the treatment
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[image: image8.png]Table 135 Northern sewage screen
test results.

Percentage Reduction
In Total Solids

Wastewater (34-mesh screen)

Source (Claggett, 1973)
salmon canning 57
Herring bailuater a8

mable 136  SWECO concentrator test results.

Percentage Reduction
Wastewater Source Parameter TeESasn 75 meeh

salmon Settlesble solids - 100
Suspended solids 53 3
con 36 36
shrinp peeler settleable solids 99 -
Suspended solids 7
cop 46

Table 137 SWECO vibratory screen performance
on salmon canning wastewaters

Percentage
Reduction
Parameter (40-nesh screen)
Settleable solids 1
suspended solids 31
con 20
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[image: image9.png]Table 138 . Tangential screen performance.

Percentage Reduction
Wastewater 20 PEREESSTE 1se
Sourco | Parameter  mesh mesh  mesh mesh mesh
sardines 8§ % - - -
(42)
50D s - -
set. solids == == EERE 1)
salmon
ss - - - 15 3%
con - - 13
set. solids 88 93 83 -
shrinp
ss 15 o s -
(33)
con a - 1w 2
set. solids’ 5 - — -
salnon
ss s - - -
(33)
con 55 - - - -
set. solids 83 -- -
Xing Crab
ss 62 - - -
(33)
con 51 - - - -
salnon Total
solids s6 [ -
(34)
Herring Total
solids - - -
(3)
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[image: image10.png]system.  such objects can cause serious damage to pumps and may
foul the screening systen.

Some salmon canneries utilize a perforated inclined trough to
Separate large solids from the wastewater. The wastewater is fed
into the lower. end and conveyed up the trough by a screw
conveyer. The liquid escapes through the holes while the solids
are discharged to a holding area. Inclined conveyors and mesh
belts are commonly used throughout the fish and shellfish
industry to transport and separate liquids from solid wastes.

A typical screening arrangement using a tangential screen is
shown in Figure 85. A sump is useful in maintaining a constant
uastewater feed rate to the screen. It also helps to decrease
£luctuations in the wastewater solids load such as occur in batch
processes. Some form of agitator may be required ‘o Keep the
suspended 5011 in suspension. Ideally, the sump should contain
2 one-half hour or more storage capacity to permit repairs to
downstream components. ~The pump used is an important
consideration. ~Centrifugal trash pumps, of the open impeller
type, are commonly used, however, this type Of pump tends to
pulverize solids as they pass through. During an experiment on
shrimp wastes the level of settleable solids dramatically
increased after screening (30-mesh screen) when the waste water
was passed through a centrifugal pump  (33). . Positive
displacement or — progressing cavity ~non-clog pumps are
reconmended. screens should be installed with the thought that
auxiliary cleaning devices may be required later.

Blinding is a problem that depends, to some extent, on the type
of screen employed, but to a greater extent on the nature of the
waste strean. Saimon waste is particularly difficult to screen
One cannery has reduced plugging by installing mechanical brushes
over the face of their tangential screen.

Many of the screen types mentioned above produce solids con-
taining considerable excess water which must be removed either
mechanically or by draining. A convenient place to locate a
screen assembly is above the storage hopper so that the solids
discharge directly to the hopper. However, hoppers do not permit
good drainage Of most stored Solids. If mechanical dewatering is
necessary, it may be easier to locate the screen assembly on  the
ground and convey devatered solids to the hopper.

Processing wastewaters from operations in seafood plants are
highly variable with respect to suspended solids concentrations
and the size Of particulates. On-site testing is required for
optimun selection in all cases.

Some thought should be given to installing multiple screens to
treat different streams separately within the process plants
Some types of screens are superior for specific wastewaters and
there may be some economy in using expensive or sophisticared
screens only on the hard-to-treat portions of the waste flows.
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[image: image12.png]Hicroscreens o effect solids removal from salmon wastewaters in
Canada have been tried. They were found to be inferior to
tangential screens for that application. Microscreens  and
microstrainers have not, however, been applied in the United
States.

Screens of most types are relatively insensitive to discontinuous
operation and flow fluctuations, and require little  maimtenance.
The presence of salt water necessitates the use of stainless
steel elements. Oil and grease accumulation can be reduced by
spraying the elements with a fluorocarbon coating.

Screens of proper design are a reliable and highly efficient
means of seafood waste treatment, providing the equivalent of
Worimary treatment. The cost of additional solids treatment,
approaching 95 percent solids removal by means of progressively
finer scroens in Series must, in final design, be balanced
against the cost of treatment by other methods, inclading
chemical coagulation and sedimentation.

Sedinentation

Sedimentation, or settling of solids, effects solids-liquid
separation by means of gravity. Nomenclture for the basins and
equipnent employed for this process includes terms such as grit
chamber, catch basin, and clarifier, depending on the position
and_ purpose of the particular unit in the treatment train. The
design of each unit, however, is based on common considerations.
These include; the vertical settling velocity of discrete
particles to be removed, and the horizontal flow velocity of the
liquid stream. = Detention times required in the settling basine
Tange from a few minutes for heavy shell fragments to hours for
low-density suspensions. Grit chambers to remove sand and shell
particles are common in the clam and oyster industries, however,
the current absence of settling basins or clarifiers in the fich
industries indicates the desirability of simple on-site sectling
rate studies to determine appropriate design parameters for
1iquid streams undergoing such  treatment. Seation V of this
Study presents the results of settleable solids tests, which were
Geternined using the Imhoff cone method, for each seafood process
moni tored.

Removal of settled solids from sedimentation units is accom-
plished by drainoff, scraping, and  suction-assisted  scraping.
Frequent removal is necessary to avoid putrefaction. Seafood
processors using brines and Sea water must consider the corrosive
sffect of salts on mechanism  operation. . Maintenance  of
reliability in such cases may require parallel units even in
small installations.

Sedimentation processes can be upset by such "shock loadings" as

fluctuations in flow volume, concentration and, occcasionally,
temperature. herated equalization tanks may Provide needed
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