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UTILIZATION OF AL 

A SOU 0 

By R. G. Land 

Transportation charges tro. Alaska 
o~ collection and delivery ot s~ch ma e 
companies have i sisted that salmon 0 al 
only if it were acked in metal containe s 
ble the freight on such materials bec 
tainers to Alaska would a proximatelJ e 
tainers (of course, the freight rate 0 ozen .. ~.~~ 
ping would be slightly higher) Experiments with 
resulted in development of a method 0 oaagi the 8 

tic (polyethylene) bag with an outer burlap bag LalDOll'8t-.r '.1._ 
such a container would rlthstand the bagging and tre,-..~ .... 
sequent rough handling that it would nonuJ.ly en:QWntt .... 
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Another problem that had to be overcome 
was the developnent of a practical method for 
the separation of the soft visceral portion 
and of th e eggs alone from the entire waste. 
The waste as it c cmes from the "Iron Chink" 
contains heads, tail portions, fins, vis ce r a , 
and eggs. Preliminary observations ma de at 
canneries during the summer of 1950 indi­
cated that several approaches to the problem 
were possible . .. owever, t he most desirable 
method, if feasible, would involve compl ete 
mechanical separation right at the Chink-­
such- that the desired , sof t visceral por ­
tions might be diverted separately f rom the 
other waste onto a packing table . This 
would avoid any costly hand separation of 
the irrlividual constituents of th e waste . 

COMMERCIAL-SCALE TEST 

A large-scale collection of approximate­
ly 100,000 pounds of frozen salmon viscera 
and 3,000 pounds of fro zen salmon eggs was 
made at Petersburg, Alaska, during the sum­
mer of 1951. . The purpose of this collection 
was to test out on a commer cial scale the 

FIG. 1 - REAR VI EW OF IRO N CHINK SHOWS 
feasibility of bagging and f reezing viscera rHE GRATE IN TH E FLOOR THROUGH WHICH 
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and to demonstrate t o the commercial trans- THE V I SCERA WE RE DIVERTED I NTO A WOODEN 
portation concerns t hat such materials could CHUTE UNDERNEA TH THE CANNERY FLOOR. 

be successfully handled in this way. This would possibly clear the way for a 
change in the regulati ons to all ow shipment in bags rather than in cans, since 
use of cans is not economical l y feasible. The materials collected are being used 
by Fish and \rJildlife Service hatcheries in the state of 'rJashington for regular 
fish feeding. Careful recor ds were kept of all costs involved in the collection 
so that in the future some bas i s would be available for estimating such costs for 
even larger scale operations . I t was anticipated that if the collection" of the 
salmon waste for use in fi sh hatcheries proved to be economically feasible, a 
much larger potenti al market (a f eed for fur-bearing animals) would be opened up 
and that many millions of pounds of suqh materials might be marketed each year. 

Details concerning t he laboratory research on this pro.~ect will be published 
at a later date. The balar.ce of this report deals with results of the large- scale 
coJ.lection of salmon vi scera and e egs at Petersburg, Alaska, during August 1951. 

INSTALLATION OF EQUIPMENT AND COLLECTION OF WASTE 

After consultation wit!! operators of the cannery at Petersburg, shields were 
devi sed a~d i nstalled at the rear of the Iron Chink to separate the viscera from 
t he bony portions of t he salmon waste. Besides the shields , the following equi;:J­
ment 'Nas i nstalled at t he cannery: A gur ry chute, 10 by 10 inches by 60 feet; a 
work platform, 12 by 20 f eet , located 7 feet belo-N the dock level; a draining 
table, 8 feet by 29 inches, made of 2 by 4- inch pieces placed on edge and spaced 
three-eights of an inch apart; and a s l i de , 15 f eet lo~, f rom the surface of tte 
dock to the work platform, on which an elevator moved .-
lICOMPLETE DETAILS ON THI S CONSTRUCTION WORK MAY BE OBTAINED BY WRITING TO THE KETCHIKAN 

( ALAS KA ) OR S EATTLE ( WAS HINGTON) TE CHNOLOGI CAL LABORATORIES . 
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By . ID~ns of shiel ds 
(figures 1 and 2) i nstall­
ed at the rear of the Iron 
Chinks, the viscera wer e 
diverted through a grate 
in the floor of the can­
nery into a wooden chute 
(10 by 10 inches by 60 feet) 
installed underneath the 
cannery floor. The vis­
cera were carried down the 
chute by water from the 
sprays on the Chinks onto 
the draining table. A 
series of trap doors install­
ed in the chute was used to 
control the rate of flow. 
As the viscera from the 
three Chinks, with much ex­
cess water, flowed onto the 
draining table (figure 3), 

FIG. 2 - SIDE VIEW OF IRON CHINK . SHOWS (AT LEFT) THE SHIELD any undesirable portions 
BU I LT AROUND THE V I SCERA GRATE AND (LOWER CENTER) THE FINS vrere picked out and dis-
PI LED OVER THE FIN GRAT .. £. carded. Four men were neces-

sary for the operation. One man controlled the flow and raked the viscera down 
the sloped table (sloped approximately 6 inchesin8feet)tothe second man (figure 
4), who sacked the drained material (figure 5). The filled sack was passed to 
the third man who knotted the top of the polyethylene bag and wire-tied the out­
side burlap bag (figure 5). The secured sack was then placed on the elevator(fig­
ure 6). The fourth man hand-winched the 
loaded elevator (six sacks) up to dock 
level, removed the sacks, and returned 
the elevator to the platform. The fourth 
man also made up sacks, that is, placed 
the polyethylene bag inside the burlap 
bag (figure 7). 

At approximately 3:15 p. m. each 
day, a dump truck transported the day's 
output to the cold-storage plant. Two 
trips were usually necessary. The col­
lection crew of four men loaded the 
truck, and two of the men (cold-storage 
workers) accompanied the truck to the 
cold-storage plant where the sacks were 
dumped near the freezer door. These men 
then hand-trucked the sacks into the 
freezer (average temperature of -180 F.) 
and placed them on the freezer plates 
(figure 8). This operation usually took 
two men approximately one hour per 100 
sacks. Each day two hand-truck loads of 
sacks (10 sacks per truck) were weighed. 
The average weight was approximately 65 
pounds per sack. 

~ormally the sacks of viscera were 

FIG. 3 - DRAINING TABLE. VISCERA FLOW ONTO AND 
ARE RAKED DOWN THE SLOPEJ TABLE; THE WATER 
FALLS THROUGH THE OPENINGS. ONE OF THE TRAP 
DOORS TO CONTROL THE RATE OF FLOW IS LOCATED 
AT THE END OF THE CHUTE (RIGHT CENTER). 
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solidly frozen in 24 hours. After 
300 to 400 sacks accumulated in 
the freezers, they were moved to 
the storage room by the regular 
cold-storage plant crew (figur e 9 ) . 

ProBLEMS ENCOUNTERED 

Following are t h e two main 
problems encountered during the 
collection : (1 ) Fish miss ed by 
the Iron Chink (t hat is, the fish 
f ed into the Iron Chink that were 
not carried through but d ropped) 
would fall onto a nd cl og the fin 
grate (fi gure 2 ) . The fins would 
then rapi.dly r ile u p on t he floor. 
'..Then this build-up of material be­
came too high the fi ns woul d wash 
underneath the Chink, down t hrough 
the rear €;rate (figure 1) into the 
viscera chute, a nd then onto the 
draining table where t hey had to 
be picked out from the visceral 
portion. The only r emedy for the 
above problem, wit hout interfering 

FIG. 4 - ANOTHER VIEW OF THE DRAINING TABLE SHOWS 
THE VISCERA FLOWING DOWN THE CHUTE THROUGH THE 
TRAP DOOR, AND ONTO THE DRAINING TABLE. 

·~th the can~ry operation, was to periodically clean off the fin grate. This solu­
tlon was not l deal . (2) Separation of the soft visceral portions made disposal of 
t he remainder of the tr~nmings more difficult. Or dinarly, the whole waste flowed 

easily from the gurry bin into 
the scow. Since approximately 
85 percent~/of the viscera,or 
soft portions , were diverted 
for the collection operation, 
very little of this material 
entered the cannery's gurrybin. 
The mass of heads, tails, and 
fins were difficult to remove 
from the bin. This difficulty 
requireG the use of additional 
personnel to empty the bin and 
then to dump the scow; normally, 
one man carried out the entire 
operation. This problem could 
possibly be solved ~J building 

FIG. 5 _ THE DRAINED VIS CE RA ARE SACKED (RIGHT) AND THE BUR- more slope into both bin and 
LAP BA G IS WIR E-T I ED (CENTER). gurry scow. 

TJ nder optimum co nditions (when this particul9.r cannery was running all three 
Iron Chinks steadily), a maximum of thirty-five 65-pound sacks of viscera were 
coll ected in an hour. These conditions were seldan attained because most of the 
fI IT IS EST IMATED TH AT 60 TO 70 PERCENT OF THE THEORETICAL YIELD OF VISCERA WAS COLLECTED. 

THI S VALUE WA S BAS ED ON THE ESTIMATE OF 25 POUNDS OF WHOLE WASTE PER CASE OF SALMON. THE 
VI SCE RA REPRES ENT 29 PERCENT OF THE WHOLE WASTE OR 7.3 POU~DS OF VISCERA PER CASE OF SALMON. 
SOME OF THE LOSS OF VISCERA, PROBABLY UP TO 15 PERCENT OF THE TOTAL AMOUNT, OCCURRED AT 
THE DRA I NI NG TABLE WHERE THE SMALL PORTIONS FELL THROUGH THE SLOTS. 
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collection was made during the first 
half of the season at a time when 
the cannery was not operating at full 
capacity. An average of 120 sacks 
per day (range of 90 to 150) was col­
lected with the fac·ilities used. 

FIG. 6 - THE SACKS OF VISCERA ARE LOADED ONTO THE 
ELEVATOR AND ARE HAND-WINCHED FROM THE PLATFORM 
UP TO THE DOCK LEVEL. 

During an eight-hour shift, 
only one-half to thre e-fourths of 
the time of the workers was spent 
in actual collection of the materi­
al. The remainde r of the timewas 
spent in taking the material to the 
cold-storaee pl~nt, emptying the 
gurry bin and dumping the gurryscow, 
and making minor adjustments to and 
cleaning the e quipnent. Also, the 
collection was car ried out over only 
a portion of the season, and only 
until the desired quota of 100,000 
pounds was reached. Had operations 
continued for the final ten days of 
the season, the prorating of certain 
fixed costs and capital investments 
for a larger production would have 
r esulted in a smaller unit cost per 
pound of the viscera and eggs. 

COSTS OF COLLECTION OF WASTE 

Table 1 lists the costs 
of collecting the salmon vis­
cera. Only the costs of the 
actual materials and services 
necessary for the viscera col­
lection are given. 

Cost of all man hours in­
volved in the actual collect­
ion are figured at the rate of 
$2.00 per man hour straight 
time and 3.00 per man hour 
overtime. 

Table 2 gives infonnation 
on the cost reakdown for t he 
collection of frozen salmon 
e~gs; table 3, information on 
shipping costs from Petersburg, 
Alaska, to Seattle; and table 
4. costs in cents per pound for 

FIG. 7 - THE MEN ARE PULLING THE POLYETHYLENE BAG OVER TH8 
SACK STAND; A BURLAP BAG (UPPER CENTER) IS THEN PULLED 
OVER ON THE OUTSIDE OF THE POLYETHYL ENE BAG. THE COM ­
PLETED CONTAINERS ARE PILED ON THE STAND BEHIND THE MAN 
ON THE LEFT. 

collection of salmon viscera and' eggs, calculated f .o.b . 
Seattle. Toe cost f .o.b . Seatl;le of the viscera is 5. :21 

Petersburg and f.o.b. 
cents , and of the eggs is 
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7.75 cents per pound (not including capital investments or depreciation) . In com­
pari s on, the Fi sh and Wildlife Service hatcheries in 1951 paid 9 cents per pound 

Table 1 - Cost of Collection of 100,750 Pounds of Salmon Viscera 
F.O.B. Steamship Dock, Petersbu~~ Alaska 

Item Cost 
IMaterial: 1 ,600 burlap bags ........................................ $ 479.00 

1, 600 polyethylene liners .................... -............. 258.00 
2 ,000 wire ties .......................................... 5.00 

1 wire-tying tool .................................... 2.00 
Shipping Seattle to Petersburg ........................... 18.00 

Viscera (100,750 l bs. at $0.005 per lb.) · ........................... 503.75 
Freez i ng and Storage ($7.00 per 1,000 Ibs. ') ......................... 705.25 
Hauling by Trans f er Co. ($6.00 per hour) · ........................... 50.00 
Labor for the Coll ection {396.5 hrs. at $2 .00 per hr.} .............. 898.00 

35 hrs. at $3.00 per hr. 
Cold-Storage Handling Charges ....................................... 87.00 
Longshoring ... ...................................................... 78.00 

$3 084.00 

for eggs obtained in the Pacific 1rorthwest. The price paid for salmon waste has 
var ied with the degree of separation of the heads, t ai l s, and fins from the soft 
visceral parts. The amount paid for the viscera, equal in quality to that obtained 
in this collection, has been great er than 5 cents per pound. 

Table 2 - Cost of Collection of 3,000 Pounds of Frozen Eggs 
F.O.B. Steamship Docle Petersburg, Alaska 

Item Cost 
Mat er ial : 30- lb. Berry Tins and Lids ............................... ~ 38.00 

Shipping Cost Seattle to Petersburg ...................... 35.00 
Eggs ($0 . 005 per pound) .................................. ........... 15.00 
Labor for Collection ................................ ................ 56.00 
Freezing and Storage ................................................ 21.00 
Cold-Storage Handling Chare;e .............................. .......... 2.50 
Longshor ing ......................................................... 6.50 
Hauling by Transfer Co. ............................................. 3.00 

$ 177. 00 

Observations on the adequacy of packaging, using the polyethylene bags within 
burlap , were made by Service personnel during handling at Petersburg and on arrival 
at destination. ExarrUnation by representatives of a commercial steamship company 
was made at destination. 

Table 3 - Shipping Cost of Salmon Vis cera and Eggs from 
Petersburg Alaska to Seattle, Washington 

Item Cost -
Transporta t ion of 1,550 sacks of Viscera (2,722 cu. ft. at $0.675 

per cu. ft. ) ....................................... .............. :;pl,837.35 

.Jharfage and Handling (Petersburg and Seattle) (2,722 cu. ft. at 

$0 .12125 cu. ft. ) ............................................ 330.04 per 
~2 ,167.39 Total · ........................... 

Transportat ion of 100 Cans of frozen ege;s (66.8 cu. ft. at :jp0 .7125 
per cu. ft.) • .•.•.•.•.........................•.............•..•. $ 47.60 

Wharfage and Handling (Petersburg and Seattle) (66.8 cu. ft. at 
8.10 

$0.12125 per cu. ft. ) ............................................ 
$ 55.70 Total · ........................... 
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Table 4 - Summary of Costs for Salmon Vi scer 8 and i£[5B 

Price Per Pound Shipping Cost, Per Pound , Price Per Pound 
F.o.b. Steamship Dock, From Petersburg , Alusku , F.o . b . ~teurr~hip Dock, 

Item Pet~rsburg , Alaska to Seattle , ~ash . ;:;eattlei WG,sh.lI 
Cents Cents Cents --- --- ---Vi scera 

(in bags) 3.06 2.15 o.d 
~gg8 (in 

30-lb . 
berry tins) 5.90 1.85 7.75 

THEY WOULD ORC I tlAR I L Y BE PRO lICAPITAL INVESTMENTS AND DEPRECIATION COSTS NOT INCLUDED, SINCE 
RATED FOR THE ENTIRE SEASON OVER A PERIOD OF YEARS. ALSO, THE COSTS ~ILL VARY ~lrH THE LO-
CATION OF THE CANNERY, RATES FOR LABOR, TYPE OF CONSTRUCTIO , A 0 EJVIRO~MEITAL CO JDITIONS. 
FOR THIS PARTICULAR OPERATION THE COST OF MISCELLANEOUS SUPPLIES AND CO STRUCTIC RE UIREO 
FOR THE ENTIRE COLLECTION AMOUNTED TO $413.19. THIS AMO UNT , UJDOUBTEDLY, WILL REPRESEJT A 
AVERAGE INVESTMENT THAT MIGHT BE EXPECTED FOR A THREE-LI E SALMON -CAN ERY OPERA T I 0 I. 

The container employed for this purpose was a O. OO2- inch thick polyethylene 
transparent bag , (19 inches wide and 42 inches long) placed inside a burlap bag (18 
inches wide by 36 inches long). The burlap bag, being smaller than the plastic 
liner, takes up most of the strain during packinc , freezing , and handline operations. 
This size of bag would hold, if filled completely , about 100 pounds of material. 
However, by plac ing only 65 pounds of material in the bags, handling 'I8S greatly fa­
cilitated. Greater ease in closing the polyethylene bag resulted inasmuct as itwas 
possible to tie a knot in the ?oly­
ethylene bag for a rapid, secure 
closure . It seems that 65 pounds 
is the best weight for ease of han­
dlingj also, this size package fits 
between freezer plates more readily 
than a lOa-pound size. 

The 65-pound bags of unfrozen 
salmon viscera were subjected to ex­
tremely rough handling withoutrup­
turing the polyethylene liners or 
otherwise damaging the bags. Un­
frozen bags of viscera were loaded 
into a dump truck for transporta­
tion from the cannery to the freezer . 
Upon arrival at the freezer , they 
were dumped onto the floor , during 
which process some bags fell 6 feet 
or more onto the concrete floor or 
onto other bags. This rough treat­
ment did not necessitate the re­
bagging of a single container. 

The bags were still in excel­
lent condition after they were han­
dled in the usual manner , at the 
cold-storage plant and after they 
were unloaded at Bell ingham or Se­
attle, WaShington. No difficulty 
was experienced in bags sticking to 
freezing plates or to each other. 

FIG. 8 - Trl~ SACKS OF VISCERA ARE LYING ON THE 
FREEZER PLATES (LEFT) WHERE THEY ARE NORMALLY 
FROZEN SOLI D IN 24 HOURS; THE CANS CON TAINING 
THE EGGS WERE FROZEN WHILE STACK ED ON THE FLOOR. 
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The containers were clean with no 
. i sh msterial 9~~ering to them. InJpec­
tion of the shipmen"!:. at different oOints 
en route to the hatchery and afte; ar­
rival at the h8.tchery failed to show u 
single bag which had lost any of its con­
tents or which needed rebagging for any 
r eason Whatever. 

The shipments from Alaska to wash­
ington were made in two lots. The first 
shipment of a bout 60,000 pounds would not 
,be accepted by any commercial steamship 
COmpany because, contrary to regulations, 
the viscera were packed in bags rather 
than metal containers. The first ship­
ment wus nv~de aboard a refrigerated ves­
sel belonging to one of the salmon can­
neries, and delivery was made at Belling­
ham, Washington. Inspection of this ship­
ment by representatives of a regular com­
mercial steamship company convinced them 
that such a method of packaging would 
probably be satisfactory. Accordingly, 
they agreed to ship the second lot of 

-, about 40,000 pOlli~ds. This shipment was 
FIG. 9 - THE FROZEN SACKS OF VISCERA ARE STORED in excellent condition when it arrived 

IN REGULAR COLD- STORAGE ROOM AWAITING SHIPMENT 
TO SEATTLE; THE F ISH (BOTTOM CENTER) ARE FRO- in Seattle. The steamship company offi-
ZEN HALIBUT, cials indicated, therefore, that future 

lots of salmon viscera bagged and frozen 
as indicated herein would be accepted for ' shipment from Alaska to Seattle on their 
regular commercial r efr igerated vessels. 
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