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I. INTRODUCTION

Background

Seafood processing is one of the major industries in Alaska.- The
number of facilities in operation (from 100 to 200 in recent years)
varies widely from year to year as the expected commercial catch of
fish and shellfish fluctuates.. The 1973 catches were expected to be
well below average in several areas with fewer than 100 plants in
operation.

The major commercial fishery areas are along southern coastal
regions of the state. Principal areas. include Southeast Alaska, Prince
William Sound, Kenai Peninsula, Kodiak Island, Alaska Peninsula, Bristol
Bay,-and the Aleutian Islands.

Salmon, crab, shrimp, and halibut are the most important -fish and
shellfish processed. .Salmon, the most -important seafood, are caught
primarily in the areas of Bristol Bay, Alaska Peninsula, Kodiak Island,
Prince William Sound and Southeast Alaska. On the average, the largest
catch is landed in Southeast Alaska. Processing is limited to a one to
two month period at most locations. Of the shellfish, king -crab is the
most important species; tanner (also known as snow or queen crab) and
dungeness crab catches have become more important as king crab catches
have declined in recent years. The largest catches of king crab are
landed in the Aleutian Islands and Kodiak Harbor. The largest dungeness
crab catches are processed in Prince William Sound and Southeast Alaska.
West Coast catches of the small shrimp have increased substantially in

recent years; the area of Kodiak Island processes the major portion of



the catch while Alaska Peninsula and Southeast Alaska also process
significant amounts. Crab and shrimp processing may extend over a three

to six month period. Southeast Alaska processes the major portion of

the halibut and miscellaneous fish catch.

A substantial portion of fish and shellfish is waste material,
ranging from onethird of the whole salmon to as high as 75 to 85 percent
for crab and shrimp. In some areas, part of the waste materials are re-
covered for byproducts, but in most cases all waste materials are dis-
charged directly to adjacent waters. Some of the plants grind their
wastes before discharge, but some dump whole wastes near shore and
others barge whole wastes some distance offshore.

Water quality problems associated with seafood processing are a
direct function of receiving water conditions. In areas with high tidal
ranges and strong currents, waste materials are rapidly dispersed. In
more quiescent waters, accumulations of waste materials result in sludge
banks, shell piles, aesthetic problems and dissolved oxygen depressions.
As a result of the intermittent operations, water quality problems may
be only short-term with normal conditions returning soon after proces-

sing is discontinued.

Objectives

To determine the extent of water quality problems and provide
information to support effluent limitations for the industrial waste
pernit program for the seafood industry in Alaska, the National Field
Investigations Center-Denver (NFIC-D) was requested by EPA Region X to

conduct a survey of 26 facilitijes in the Bristol Bay, Alaska Peninsula,



Kenai Peninsula, and Southeastern Alaska areas. The study, conducted
from June to August during the 1973 processing season, had the following
objectives:

1. Compare the various methods of waste disposal practiced in
different seafood processing operations.

2. Determine the effects on the marine environment resulting
from waste discharges in the vicinity of seafood processing

plants;

3. Determine the distribution patterns of solid wastes from
seafood processing operations; and

4., Determine the degree of treatment needed to protect the
receiving waters, .

This report is a compilation of the results of the survey of the
Alaska seafood industries investigated. Chapters II and III discuss
the summary, conclusions, and recommendétions. Chapter IV is a gen-
eral description of the study area. Characteristics of the salmon,
crab, and shrimp proceséing industries including processing procedures,
waste disposal methods, and waste characteristics are discussed in
Chapter V. Oﬁera;ional information, production data, waste loads, waste
disposal practices, and receiving water characteristics for plants sur-
veyed in 1973 are summarized in Chapter VI. To facilitate presentation
of the survey results, the plants investigated are correlated alphabeti-
cally with the areas studied:.Bristol Bay (4); Alaska Peninsula (B);
Kenai Peninsula (C); énd Southeast Alaska (D). Information found in the
appendices includes the Alaska Water Quality Standards (App. A), effluent
limitations rationale (App. B), effluent limitations guidelines for the
canned and preserved seafood category (App. C), a discussion of Vibrio

(App. D), and materials and methods used during the survey (App. E).



ITI. SUMMARY AND CONCLUSIONS

Evaluations of waste disposal practices and treatment needs were
made at 26 Alaskan seafood processing facilities. Water quality studies
were conducted at 15 of these facilities in three geographical areas —--
Bristol Bay, Alaska Peninsula, and Southeast Alaska.

The results of this investigation indicated that scouring and
dispersion by tides was the determining factor in the degree of treat-
ment required. Dispersion is adequate to prevent deposits of discharged
solids, and the water quality problems associated with such deposits,
where 1) outfalls are situated in fast-moving tidal areas, 2) outfalls
are submerged below lower low water, and 3) the wastes are ground before
discharge. Bottom deposits and resultant water quality problems were
observed where wastes were discharged ground or unground in quiescent or
shallow waters, on the beaches, or unground to tidal areas. Considering
the enormous tidal volumes, the measurement of the dissolved oxygen was
of no consequence.

These conclusions are supported, in part, by the Organic Sediment
Index (0SI) that reflects the amount of decomposable organic material
present in the sediment. OSI values less than 0.5 indicate inorganic or
stable organic material; values ranging between 0.5 to 1 indicate that
the sediment contains partially stabilized material; values between 1
and 5 indicate decomposing wastes; and values greater than 5 signify
extremely active decomposition. Table II-1 lists the processors, 0SI

values, and disposal methods used.



Domestic waste disposal practices are inadequate at many of the
facilities. The wastes are discharged directly to the receiving streams,
to septic tanks without leach fields, or to municipal sewers which

ejther have inoperative treatment facilities or no treatment facilities.



TABLE II-1

SEAFOOD WASTE DISPOSAL TECHNIQUES

Processor Location Product Disposal Technique 0ST Remarks
A. Briston Bay Area

Bumble Bee Seafoods So. Naknek Salmon Discharged unground through 1.40-2.03 Fish wastes still present under
floors directly to beach. dock 48 hr after processing

ceased.

Columbia Wards Ekuk Salmon Ground and discharged above 2.17-3.43 Solids deposits evident at all

Fisheries high tide water surface. discharge locations.

Nelbro Packing Co. Naknek Salmon Ground and discharged to 0.6-8.04 Solids accumulation during low
tidal flat above low mean tide. Visible waste plume during
tide. high tide.

Mushagak Fisherman, Dillingham Salmon Ground and discharged above 0.25 Discharge pipe should be extended

Inc. Bottom Fish low mean tide. to lower low water.
Crab
Peter Pan Seafoods, Dillingham Salmon Ground and discharged below 0.025-0.19 Small waste plume visible but
Inc. low mean tide. dissipated quickly.
B. Alaska Peninsula
Alaska Packers Chignik Salmon Gurry scow towed into bay 0.04-0.49 Tides float wastes back to can-—
Assn., Inc. and dumped. nery; deposits in creek behind
facility. Odor problems after
end of season.
Peter Pan Seafoods, False Pass Salmon Discharged unground through 3.12 Wastes accumulated under the dock
Inc. floors and at dock face. and along beach for 50 wm.

Peter Pan Seafoods, King Cove Salmon Gurry scow towed to deep 8.46-24.15 Area around scow discolored;

Inc. Crab water and dumped. crab wastes evident in discharge
area.

Peter Pan Seafoods, Squaw Harbor Shrimp Discharged unground through 2.20-7.70 Deposits accumulated within several

Inc. submerged outfall below hundred meters of discharge had
low tide. strong HpS odor; large mats

surfaced occasionally, giving off
strong obnoxious odors.



Processor

Wakefield Fisheries

C. Kenail Peninsula
Alaska Seafoods,
Inc.
Columbia Wards
Fisheries
Kenai Salmon

Packing Co.

Whitney-Fidalgo
Seafoods, Inc.
D. Southeast Alaska

Alaska Glacier Seafood
Co.

Annette Island
Packing Co.

TABLE II-1 (CONTINUED)

SEAFQOOD WASTE DISPOSAL TECHNIQUES

Location Product Disposal Technique 0s1 Remarks
Sand Point Shrimp Salmon wastes discharged un- 0.04-5.10 Shell fragments and crab wastes
Crab ground through submerged deposited in vicinity of dock.

Homer

Kenai

Kenai

Anchorage

Petersburg

Metlakatla

outfall below low mean
tide. Crab wastes ground
and discharged at deck face.

Salmon Ground and discharged through N/Ai/
Shrimp submerged outfall at 3 ft
Crab minus tide level.
Salmon Discharged unground above N/A
water surface at dock face.
Salmon Discharged unground through N/A
submerged outfall below low
mean tide.
Salmon Discharged ground to Ship N/A
Creek above water surface.
Shrimp Ground and discharged below 4.18
Crab lower low water at dock
face (area of poor
dispersion).
Salmon Discharged unground above N/A

water surface.

Tidal currents cleanse the area;
solids do not accumulate.

Solid deposits nob evident.

Solid deposits not evident.

Wastes accumulate on creek bank
and bed; solid deposits next to
dock.

Solid deposits dispersed with
a fishing boat.

Solids visible on water surface
90 m from the dock.



TABLE II1-1 (CONTINUED)

SEAFOOD WASTE DISPOSAL TECHNIQUES

Processor Location Product Disposal Technique 0S1 Remarks
Coastal Glacier Hoonah Crab Discharge unground through 0.002-0.32 Solids accumulation below grinder
Seafoods floors to water below and and under facility. Sediment
discharged ground at dock at discharge locatilon entirely
face. crab waste.
E. C. Phillips & Ketchikan Salmon Ground and discharged through N/A Floating solids under dock.
Son, Inc. Halibut floor.
Cod
Herring
New England Fish Co. Chatham Salmon Ground and discharged through 0.007-0.2 Disposal adequate.
submerged outfall below low
mean tide.
New England Fish Co. Ketchikan Salmon Discharged unground through N/A Floating solids under dock.
Halibut floor to water below.
New England Fish-Fidalgo Ketchikan Salmon Discharged unground through N/A Pumping of solids reduces particle
Packing Co. submerged outfall below low slze; adequate disposal.
mean tide.
Petersburg Fisheries, Petersburg Salmon Discharged unground through 0.03-0.39 Floating solids and foam in dock
Inc. floors and through sub- vicinity.
merged outfall.
Petersburg Processors, Petersburg Salmon Discharged unground through N/A Floating solids under dock; water
Inc. outfall under dock. discolored.
Thompson Fish Co. Hoonah Salmon Discharged unground to bay. N/A Fish cleaned by fisherman before
Halibut delivery to facility.
Wards Cove Packing Ketchikan Salmon Discharged unground through N/A Floating solids and scum observed
Co. submerged outfall below near outfall.
low mean tide.
Whitney-Fidalgo Petersburg Salmon Ground and discharged through 0.03~0.39 Disposal adequate.

Seafoods, Inc.

submerged outfall below
low mean tide.

a/ N/A - Not applicable,

study not made.
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III. RECOMMENDATIONS

The surveys conducted at 26 processors from June to August 1973
indicated that scouring and dispersion by the tides in the area of waste
discharge are the primary factors in determining the degree of process
waste treatment that is required. At those plants where the wastes are
discharged into fast moving tidal areas at a point submerged below lower
low water, dispersion was generally adequate to prevent solids buildup
and water quality degradation. At plants where the discharge location
was not so situated, bottom deposits and/or aesthetic problems were
observed and, with few exceptions, were associated with degraded water
quality conditions such as depressed dissolved oxygen levels and float-
ing solids. Recommendations for disposal of process wastes are based on
these conditions.

Treatment of sanitary wastes requires the wastes 1) to be totally
contained (septic tank with no discharge to surface waters), or 2) to
receive secondary treatment (as defined by 40 CFR 133) either in a
company operated treatment facility or by discharge to a municipal
treatment facility that is providing secondary treatment or that is on
an approved compliance schedule.

It is recommended that the following requirements be contained in
the permits issued to the 26 processing facilities evaluated in this
study, and that they be applied to other seafood processors in Alaska

where applicable.



SANITARY WASTE TREATMENT REQUIREMENTS

For those processors that discharge sanitary wastes directly to the
receiving water, to a municipal sewer which discharges the wastes un-
treated, or to septic tanks or leech fields which subsequently discharge

to the surface waters, the following permit conditions are recommended.

Initial Conditions

The permittee is authorized to discharge all sanitary wastes as
presently practiced during the period beginning on the effective date of
the permit and lasting through 1) 30 June 1976, if the permittee elects
to provide secondary treatment by means other than connection to a
municipal system, or 2) 30 June 1977, if the permittee elects to connect
to a municipal system providing secondary treatment by 1 July 1977, or

that is on an approved compliance schedule.

Final Conditions

If the permittee has not elected to convey by 30 June 1977 all
sanitary wastes to a municipal treatment facility which provides sec-
ondary treatment or that is on an approved compliance schedule, then
during the period beginning 1 July 1976, and lasting through the ex-
piration date of the permit, all sanitary wastes shall 1) be totally

contained, or 2) receive secondary treatment (40 CFR 133).



PROCESS WASTES

The method of process waste treatment and disposal is dependent
upon plant location. Remote plants do not have access to landfills, and
barging of screened wastes may not be justifiable due to dispersion
characteristics of the receiving waters or to adverse geological and
climatic conditions. In some instances, the wastes should be trans-
ported to an area of the receiving waters with good dispersion character-
istics using a gurry scow, provided that the grid openings in the net or
bottom of the scow are equivalent to a grid spacing of 1 mm (0.040 in.)
or less. Screening of wastes with adequate disposal or resource recovery
is achievable in non-remote areas. However, if the processors in the
remote areas wish to screen the wastes, this option should be allowed in
the permits.

The following permit conditions are recommended for the treatment

and disposal of process wastes.

NON-REMOTE AREAS (SCREENING)

Initial Conditions

1. During the period beginning on the effective date of the permits and
lasting through the expiration date, the processors are authorized to
discharge cooling water, boiler water, freshwater pressure relief
discharges, water used in live tanks, and water used in fluming

fish as presently practiced.

13
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During the period beginning on the effective date of the permits

and lasting until the expiration date, the total daily average and
daily maximum discharge flows shall be limited as shown in Table III-1
or to the flows reported in the RAPP applications. To comply with
monitoring requirements, the discharge flow shall be considered as

the total intake water entering the facility. The intake water shall

be measured continuously with daily totals recorded.

3. During the period beginning on the effective date of the permits
and lasting through 30 June 1977, the processors are authorized to
discharge all process wastes. Process wastes do not include cooling
water, boiler water, freshwater pressure relief discharges, water used
in live tanks, or water used to transfer fish from fishing vessels to
the facility. All process wastes shall be collected, discharged,
disposed of, and monitored (during the operating season) by the
processors as follows:
a. All process wastes shall be coliected, without loss through the

facility floors, and flumed to a grinder(s).

b. Particle size of all wastes shall be reduced to a diameter of
1.27 cm (0.5 in.) or less to insure adequate dispersion in the
receiving water.

c. Discharge shall be accomplished through an outfall(s) located
beneath the receiving water surface at mean lower low water.

Final Conditions

1. During the period beginning 1 July 1977 and lasting through the
expiration date of the permits, the processors are authorized to
discharge process wastewater, after screening, through a single outfall
or multiple outfalls. Process wastewaters do not include cooling water,
boiler water, freshwater pressure relief discharges, water used in
live tanks, and waters used to transfer fish from fishing vessels to
the facility. Process wastes discharges shall be collected, disposed
of, and monitored (during the operating season) by the processors

as specified below:



FLOW LIMITATIONS FOR ALASKA SEAFOOD PROCESSORSS

TABLE ITI-1

/

Dajily Average

Daily Maximum

Processor 3 3

m”/day mgd m /day mgd
Nelbro @ Naknek 1,140 0.30 1,890 0.50
Bumble Bee @ Naknek 1,670 0.44 4,920 1.3
Columbia Ward @ Ekuk 492 0.13 1,590 0.42
Columbia Ward @ Kenai 537 0.142 2,200 0.58
Peter Pan @ Dillingham 1,060 0.28 1,060 0.28
Peter Pan @ False Pass 1,210 0.32 3,785 1.0
Peter Pan @ King Cove 1,893 (0.50) 1,893 (0.50)
Peter Pan @ Squaw Harbor 1,290 0.34 3,785 1.0
Wakefield @ Sand Point 681 0.18 10,220 2.7
Alaska Packers @ Chignik 1,500 0.40 4,500 1.2
Kenai Packers @ Kenai 1,360 0.36 2,720 0.72
Alaska Seafoods @ Homer 594 0.157 1,030 0.272
Whitney-Fidalgo @ Anchorage 303 0.08 3,030 0.8
Whitney-Fidalgo @ Petersburg 1,510 0.4 4,540 1.2
Petersburg Fisheries @ Petersburg 2,080 0.55 6,250 1.65
Petersburg Cold Storage 2,270 0.6 6,810 1.8
Petersburg Processsors 590 0.156 1,180 0.312
Annette Island @ Metlakatla 2,390 0.63 2,390 0.63
Thompson Fish @ Hoonah 57 0.015 189 0.05
Coastal Glacier @ Hoonah 1,893 0.50 2,271 0.60
New England Fish @ Chatham 1,360 0.36 2,380 0.63
New England Fish @ Ketchikan Not Available Not Available
Nefco-Fidalgo @ Ketchikan Not Available Not Available
E. C. Phillips @ Ketchikan 163 0.043 163 0.043
Wards Cove @ Ketchikan 303 0.08 1,090 0,288
Nushagak @ Dillingham 57 0.015 76 0.020

al/

—' Values were obtained from plant RAPP applications.
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a. All wastes shall be collected, without loss through the facility
floors, and flumed to a screening device(s) equivalent to '
an efficiently operated tangential screen with a grid spacing of
1 mm (0.040 in.) or less.

b. Process wastewaters passing through the screening device(s)
shall be disposed of through an outfall or multiple outfalls located
beneath the receiving water surface at lower low water. Flows
shall be recorded, limited, and monitored as specified in the
Tnitial Effluent Limitations. The quality of the discharge shall
be monitored and recorded as specified below:

Effluent Characteristic Frequency Sample Type
BOD5 Once/week 24 hr composite
Suspended Solids Once/week 24 hr composite
0il and Grease Once/week Grab

c. The pH shall not be less than 6.0 standard units nor greater than
9.0 standard units and shall be monitored once per week.

d. Seafood processing waste materials which are retained on the
screening device(s) shall be disposed of by 1) reduction,
or 2) transport (without loss of solids) to a dumping site, which
is within the baseline from which the territorial sea is measured
as provided for in the Convention on the Territorial Sea and
the Contiguous Zone (15 UST 1606; TIAS 5639), in at least 13 m
(7 fathoms) depth and so as to not cause pollution or be a nuisance,
or 3) other means approved by the Regional Administrator.

REMOTE AREAS (GRINDING OR GURRY SCOW)

Initial Conditions

1.

During the period beginning on the effective date of this permit and
lasting through 30 June 1975, the processors are authorized to dis-
charge process wastewater, cooling water, boiler water, freshwater

relief discharges, water used in live tanks, and water used in fluming

fish as presently practiced.
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. During the period beginning on the effective date of this permit

and lasting through the expiration date, the total daily average

and daily maximum discharge flows shall be limited as shown in

Table III-1 or to the flows reported in the RAPP applications.

To comply with monitoring requirements, the discharge flow shall

be considered as the total intake water entering the facility.

The intake water shall be measured continuously with daily totals

recorded.

Final Conditions (Grinding)

1.

During the period beginning 1 July 1975, and lasting through the

expiration date of the permits, the processors are authorized to

discharge, dispose of, and monitor process wastes (during the operating

season) as specified below: (Process wastes do not include cooling

water, boiler water, freshwater pressure relief discharge, water

used in 1live tanks, or water used to transfer fish from fishing

vessels to the facility.)

a.

All wastes shall be collected, without loss through the facility
floors, and flumed to a grinder(s).

Particle size of all wastes shall be reduced to a diameter of
1.27 cm (0.5 in.) or less prior to discharge to ensure adequate
dispersion in the receiving water.

Discharge shall be accomplished through a single outfall or multiple
outfalls located beneath the receiving water surface at least
13 m (7 fathoms) below mean lower low water.

Self-monitoring shall consist of bottom cores collected at floor
or ebb tide obtained from four locations within a 30 m (98 ft)
radius of each outfall taken every two weeks beginning the first
week of processing and ending the week after processing has ceased.
Depth in centimeters of material identified visually, or by
physical or chemical analysis, as seafood processing waste shall
be reported once monthly. The four approximate locations for

each outfall to be sampled are shown in Figure III-1. Flows

shall be recorded, limited and monitored as specified in the
Initial Effluent Limitations.
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The processors may elect to use a grab sampler (dredge type) if

no seafood wastes have accumulated at the sampling locations.

Once material identified as seafood waste is observed, core samples
must be taken to determine the depth of the accumulation.

X MX
Effluent
Pipe > X

Y r =30m
\ ,
x\

x = approximate sample locations .

\\\ -
~— X

Figure III-1. Tocations for outfall sampling.

e. If the required self-monitoring or such monitoring as is carried
out by the EPA shows that more than one core sample in any fourteen-
day period contains more than 7.5 cm (3 in.) depth of material iden-
tified as seafood processing waste, Requirement (f), below, shall
be met no later than one year following the date of such determination.

f. Seafood processing waste materials which are retained on a screening
device equivalent to an efficiently operated tangential screen with a
grid spacing of 1 mm (0.040 in.) or less shall be removed from the
process waste prior to discharge. Such solids shall be disposed of
by 1) recovery, or 2) transport (without loss of solids) to a site
within the baseline from which the territorial sea is measured as
provided for in the Convention on the Territorial Sea and the Con-
tiguous Zone (15 UST 1606; TIAS 5639), in at least 13 m (7 fathoms)
depth and so as not to cause pollution or be a nuisance, or 3) other
means approved by the Regional Administrator.

g. The pH shall not be less than 6.0 standard units nor greater than
9.0 standard units and shall be monitored once per month before
discharge through the submerged outfall.

. During the period beginning 1 July 1975 and lasting through the

expiration date of the permits, the processors are authorized to dis-
charge as presently practiced, all cooling water, boiler water, fresh-
water pressure relief discharges, water used in live tanks, and water

used to transfer fish from fishing vessels to the facility.
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Final Conditions (Gurry Scow)

1. During the period beginning 1 July 1975, and lasting through the
expiration date of the permits, the processors shall collect, dispose of,
and monitor (during the operating season) process wastes as specified
below: (Process wastewaters do not include cooling water, boiler water,
freshwater pressure relief discharges, water used in live tanks, and

water used to transfer fish from vessels to the facility.)

a. All wastes shall be collected, without loss through the facility
floors, and flumed to a screening device(s) (gurry scow) with a grid
spacing of 1.27 cm (0.5 in.) or less. The wastes shall be collected
in such a manner so as to not cause pollution or be a nuisance.

b. Process wastewaters passing through the screening device(s) shall be
disposed of as presently practiced.

c. The pH shall not be less than 6.0 standard units nor greater than 9.0
standard units and shall be monitored once per month.

d. Seafood processing waste materials which are retained on the screen-
ing device(s) shall be disposed of by 1) recovery, or 2) transport
(without loss of solids) to a site outside the baseline from which the
territorial sea is measured as provided for in the Convention on the
Territorial Sea and the Contiguous Zone (15 UST 1606; TIAS 5639),
in at least 13 m (7 fathoms) depth and so as to not cause pollution or
be a nuisance, or 3) other means approved by the Regional Administrator.

e. Self-monitoring shall consist of bottom cores collected at flood or
ebb tide obtained from four locations within a 30 m (98 ft) radius
of each screening device taken every two weeks, beginning the first
week of processing and ending the week after processing has ceased.
Depth in centimeters of material identified visually, or by
physical or chemical analysis, as seafood processing waste shall be
reported once monthly. The four approximate locations for each
screening device to be sampled are shown in Figure III-1.

The processors may elect to use a grab sampler (dredge type) if no
seafood wastes have accumulated at the sampling locations. Once
material identified as seafood waste is observed, core samples must
be taken to determine the depth of the accumulation.

f. If the required self-monitoring or such monitoring as is carried out
by EPA shows that more than one core sample in any fourteen-day period
contains more than 7.5 cm (3 in.) depth of material identified as seafood
processing waste, Requirement (g). below, shall be met.
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g. Seafood processing waste materials which are retained on a
screening device equivalent to an efficiently operated tan-
gential screen with a grid spacing of 1 mm (0.040 in.) or
less, shall be removed from the process waste prior to dis-
charge. Such solids shall be disposed of by 1) recovery, or
2) transport (without loss of solids) to a site outside of
baseline from which the territorial sea is measured as provided
for in the Convention on the Territorial Sea and the Contiguous
Zone (15 UST 1606; TIAS 5639), in at least 13 m (7 fathoms)
depth and so as to not cause pollution or be a nuisance, or
3) other means approved by the Regional Administrator.

During the period beginning 1 July 1975 and lasting through the
expiration date of the permits, the processors are authorized to
discharge as presently practiced, all cooling water, boiler water,
freshwater pressure relief discharges, water used in live tanks,

and water used to transfer fish from fishing vessels to the facility.



IV. DESCRIPTION OF AREA

GEOGRAPHY

Alaska 1s a land of geographical extremes. With a land area of
about 1,510,000 km2 (586,400 miz), the state is about one-fifth the size
of the conterminous United States and two and one-half times the size of
Texas. Alaska contains the northernmost, easternmost and westernmost
points in the United States.

With many coastal inlets and islands, Alaska has 51,500 km (32,000 mi)
of coastland, (54 percent of the total U. S. coastland). The area of in-
terest in the Alaska seafood industry study is the southern coastal area
extending from British Columbia, Canada, west to the Aleutian Islands chain.
This area, extending about 3,200 km (2,000 air mi), contains a major por-
tion of the Alaska coastline.

A number of geographical features define characteristics of the
coastal area [Figure IV-1]. Southeastern Alaska, or the Panhandle, is a
long narrow coastal strip isolated from inland British Columbia by a
mountain range with an average elevation of more than 2,800 m (9,000 ft).
Numerous waterways divide much of the area into the islands of the
Alexander Archipelago. Except for the high mountain areas covered with
ice fields and glaciers, most of southeastern Alaska is heavily wooded
with hemlock and spruce. Since land slopes are steep, little land area
is available for building towns and cities, and most communities are
strung out along shorelines. Roads are practically nonexistent outside
developed communities. Principal cities are Juneau (the state capital),

Ketchikan, Sitka, Petersburg and Wrangell.
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Prince William Sound is southeast of Anchorage in southcentral
Alaska. The Sound is surrounded by mountains and numerous narrow
inlets. A number of 1slands partially protect the Sound from the
Gulf of Alaska., Adjacent to the Sound are hemlock and spruce forests,
while higher elevations are primarily mountain tundra and barrens.
Cordova and Valdez are the principal cities in the area.

The Kenai Peninsula extends southward from Anchorage, separating
Cook Inlet from the Gulf of Alaska. Mountalnous terrain, the Peninsula
is predominantly mountain tundra on the eastern slopes and spruce and
birch forests on the western slopes. The Peninsula is the most acces-
sible coastal area with highways connecting most communities to Anchorage.
Principal communities are Seward, Kenal and Homer.

Kodiak Island, larpe and mountainous, is south of the Kenai Peninsula.
Much of the island is mountain tundra with the north end supporting hemlock
spruce forests. Kodiak is the only sizeable community on the island.

The Alaska Peninsula juts westward from the mainland, separating
the Bering Sea from the Pacific Ocean. Large and shallow Bristel Bay
is on the north side of the peninsula, bordered by low elevation tundra.
Part of the peninsula 18 mountainous and covered mainly by mountain
tundra. The Alaska Peninsula is quite remote, supporting only small fish-
ing communities of which Naknek is of most interest.

The Aleutian Islands extend westward from the Alaska Peninsula about
1,600 km (1,000 mi). Largely uninhabited except for a few Aleut Indian

villapes and naval installations, the islands are barren and windswept.



CLIMATE

Temperatures in coastal Alaska are moderated by the influence of
the sea and differ markedly from the extremes that occur in interior
areas. Southeastern Alaska experiences mild weather year around, com-
parable to western Washington. The warm waters of the Japan current are
responsible for this moderation. The warm current also has a beneficial
effect on marine life, and commercial fishing flourishes.

In the Aleutian Islands temperatures rarely fall below -18°C (0°F),
although fog and severe winds are common. Southcentral Alaska, including
the Prince William Sound area and the Kenai Peninsula, experiences weather
similar to upper New York State. Valdez is an ice-free port while
Anchorage is landlocked by ice in winter. Average temperature ranges

for the summer months are shown for several locations in Table IV-1.

TABLE IV-1

AVERAGE SUMMER TEMPERATURES (°F)-‘1/

May June July August
Avg. Avg. Avg. Avg. Avg. Avg. Avg. Avg.
City Max. Min, Max, Min, Max. Min. Max, Min,
Anchorage 54 38 63 43 65 50 63 48
Cordova 52 36 58 42 60 46 61 44
Juneau 54 38 61 44 63 48 62 47

a/ Temperature in degrees Centigrade = 0.556 (°F - 32).

Because it is near the sea, coastal Alaska receives heavy pre-
cipitation. Cloudy weather is the rule with rain two days out of

three common in many areas. Southeastern Alaska receives the most rain
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with annual precipitation ranging from 2,540 mm (95 in.) at Juneau to
more than 3,820 mm (150 in.) at Ketchikan. Other coastal areas receive
lesser amounts although 1,520 mm (60 in.) is common. Fog occurs about
20 to 30 days per year.

The far north latitude causes long days in summer and long nights
in winter. During midsummer im Anchorage, nights may be as short as

four hours.

POPULATION AND ECONOMY

With a population of slightly more than 300,000, Alaska is the least
populated of the 50 states. About 70 percent of the population lives in
the coastal areas. Sizeable communities are widely scattered with most
areas supporting only small fishing, mining or Indian willapes. Many com—
munities are populated only seasonally.

Anchorage, with a metropolitan area of about 125,000 people, has more
than one-third of the state's population. All other coastal communities
have less than 15,000 population. Cities of interest and thelr approximate
area populations are: Kodiak, 9,000: Ketchikan, 7,000; Sitka, 7,000: Juneau,
6,500; Kenai, 3,500; Petersburg, 3,000: Homer, 3,000; Seward, 2,500: and
Cordova, 2,000,

The economy of southeastern Alaska depends predominantly upon tourism
and the lumber, pulp and paper, and fishing industries. Until recently
the southcentral area economy rested upon fishing, mining, and tourism.
Discoveries of oil in Cook Inlet have developed a petroleum industry which

centers on petrochemical plants at Kenai. Valdez is the southern terminus
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of the proposed Alaska pipeline to transport oil from the new North
Slope oil fields. The Alaska Peninsula and Aleutian Islands depend

heavily upon fishing and tourism.

OCEANOGRAPHY

Tides in Alaska are markedly different from typical southern United
States waters. The tides are semidiurnal with two highs and two lows daily.
Tide ranges of 4 to 6 m (12 to 20 ft) are common. This high tidal range
produces strong currents (2 to 9 kn) in many of the narrower tidal chanmels.
In areas of interconnected tidal channels, such as in the southeast, tide
stages strongly influence the direction of freshwater flow im such channels.
In areas with large freshwater inflows, salinities may vary sharply with the

tides. Water temperatures and other water quality parameters are also

affected.*

*

The criteria covering water quality conditions in these estuarine areas
are found in Appendix A.



V. PROCESSING SEAFOODS IN ALASKA

The EPA-NFIC-D survevy concentrated on evaluating salmon, crab
and shrimp processors in Bristol Bav, Alaska and Kenail Peninsulas, and
southeast Alaska. Each processor was visited by EPA personnel. Plant
officials were interviewed to obtain Information on plant processing
operations, production rates, water uses and the waste disposal practices
employed. The findings of the evaluations of these facilities are dis-
cussed in greater detail in Section VI, "Evaluations of Alaska Seafood
Processors, 1973."

The processing methods and waste disposal practices at most of the
Alaskan plants are similar. In this section, the discussion deals with
the peneral aspects of these practices for processing salmon, crab and

shrimp.

SALMON

General
Five species of salmon are caught in Alaskan waters:

1. Chinook (Oncorhynchus tschawytscha), also known as king
or spring salmon with an average fish weight of 9.1 kg (20 1b):

2. Sockeve (0. nerka), also known as red or blue-back with
an average fish weight of 3.0 kg (6.5 1b):

3. Silver (0. kisutch), also known as coho or medium red with
an average fish weight of 3.6 kg (8 1b):

4., Pink (0. gorbuscha), also known as humpback salmon with an
average fish weight of about 1.8 kg (4 1b): and

5. Chum (0. keta), also called dog salmon with an average fish
weight of about 3.6 kg (8 1b).



Sockeye, pink and chum salmon are the three major species that are
caught and canned or fresh frozen. In the Bristol Bay area, all five
species are caught but the sockeye salmon catch makes up 60 percent of
the total production. In the Alaska Peninsula area, all three species
are sismificant with sockeye, pink, and chum constituting 25 to 30. 40
to 45, and 30 to 35 percent, respectively, of the salmon production. The
catch in the Kenai Peninsula area is predominantly sockeye salmon. In
southeastern Alaska, pink salmon make up 70 to 80 percent of the produc-
tion; chum salmon make up the major portion of the remaining catch.

Commercial fishing is regulated by escapement. The Alaska Fish and
Game Department operates counting stations on the major spawning streams.
Fishing areas are opened or closed depending on the number of fish passing
a counting station. If the number of salmon fall below prescribed levels,
fishing is temporarily or permanently suspended.

Salmon catches in the aforementioned four areas were considerably less
during the 1973 season than in previous years. In the Bristol Bay area,
for example, the 1973 season was the worst in history. The 1973 forecast,
based on the 1972 catch, was for an estimated catch of 6 million sockeye
salmon, but the actual catch was only 2.3 million. The present plan of
the Alaska Fish and Game Department is to close the Bristol Bay area to
all salmon fishing in 1974. The primary cause for the reduced catch was
the extremely cold winters in 1970-71 and 1971-72. This affected the food
chain, caused heavier than normal ice packs on the ocean, froze salmon
ezgs in the spawning streams, and killed the immature fish or stunted

1/

their growtgh.™
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Process Operations

The majority of the Alaskan salmon are canned since the distance to
markets precludes the sale of fresh salmon. However, numerous processors
freshfreeze a portion of their catch, primarily for sale in the contiguous
United States and Japan.

Because of the distance from fishing areas to the processing plants,
salmon are penerally delivered to the plants by cannery tenders that ser-
vice a number of boats in a fishing area. The tenders use brine coolers
or ice to cool the fish in transport. At the cannery the fish are off-
loaded into an elevator and from there move onto a conveyor that carries
them to the fish house, Figure V-1 is a schematiec of the typical proces-
sing sequence. While unloading fish, small amounts of blood and slime are
discharged to the receiving waters as drainage from the elevator and pump-
age from the tender holds.

In the fish house the salmon are sorted by species into storage bins
and cooled with ice or chilled brine. The fish can be taken immediately
from the bins to the butchering sequence or can be held for processing at
a later time.

Fish are transported via conveyor or by sluicing with saltwater to
the butchering area where they are aligned manually on a conveyor belt
feeding an indexer which beheads the fish., The fish heads* are processed
in a variety of ways:

1. Direct discharpe as waste solids;

* At some plants, the nape (fleshy portion right behind the head) is
reclaimed for further processing.
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