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PREFACE 

This document is the secon d draft of the Seafood 
Processing Handbook for Materials Accountin g Audits and Best 
Managemen t Practices Plans. The handbook is intended as 
advisory guidance to Alaska's seafood processing industry in 
developin g approaches to pollution prevention, materials 
accountin g audit, and BMP plans. Compliance with 
environmental and occupational safety and health laws is the 
responsibility of each individual business and is not the 
focus of this document. 

. 

Peter M. Nicklason, President 
Bottoml�ne Performan ce 
6759 21st Street NW 
Seattle, WA 9811 
telephone (206) 783-6719, 

is the primary author of the handbook. Pete received 
undergraduate degrees in both microbiology and engineering 
from the University of Washington. He completed a Masters 
in Food Science at the University of Washington with studies 
focused on seafood and surimi. Mr. Nicklason has been 
involved with the fisheries of Washington, Alaska, and 
Oregon for 15 years, with the pa,stl0 years committed to 
surimi. 

H. Burney Hill, Aquatic Environmental scientist 
NPDES Permits Unit (OW-135) 
EPA Region 10 
1200 sixth Avenue 
Seattle, WA 98101 
telephone (206) 553-1761, 

is the second author and project officer of the handbook. 
Burney received his undergraduate degree in biology and 
psychology from Harvard College. He completed his masters 
degree in marine stUdies at the University of Hawaii with 
stUdies focused on marine ecology and SUbsistence fisheries. 
Mr. Hill has been involved in aquatic ecology and fisheries 
management for 25 years , with the past 3 'years committed to 
Alaskan seafood processors. 

The U.S. Environmental Protection Agency invites your 
review of this h�ndbook. In particular, the Agency seeks 
information which will improve the quality of the handbook 
and make it a more useful resource for the public. Please 
submit your comments and any supporting documentation to 
Burney Hill at the above address. 
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INTRODUCTION 

Th i s  handbook i s  de s i gned to he lp seafo od proce s s or s  
incr e a s e  product i on and reduce waste. The g o a l  i s  
increas i ng product recovery and profits wh i l e  r educing 
pollut i on and water d i scharge. 

Th i s  handbook supports genera l  Nat i ona l P o l lutant 
Dis charge El iminat ion System (NPDES ) permit no. AK-G52 -0000, 
wh i ch author ize s seafood proces s or s  to d i s charge p o l lutants 
to the surface water s of the un ited states in and continuous 
with the state of Alaska. The 1 9 95 genera l  NPDES p ermit for 
s eafood proces s or s  in A l a ska requ ires the management and 
account i ng of wa ste generated in s e afood process i ng p lants. 

The un ited states Environmenta l Protect i on Agency (EPA) 
offers th i s  handbook 'a s pract i c a l  gu idance i n  meet ing the 
requ irements for a best management pract ices ( BMP) p l an 
supported by an accurate materia l s  account ing aud it. An 
accounting aud it of the inputs and outputs of s eafood, 
seafo od waste, water, and chemica l contam inants that are 
NO'M.O"-::;::';+--O� ;l""I !:l c!O::l i='r\r*\� l"'\�r*\r"OC'C"'r\""'" -r"""....."IT\C'" !:l 'rrl'':l''r"'\ .... ;+-''='o+-..;�r� h�_": .... 
�_ ... 4_�,"-'4 __ """'" ...... &. '-4 ..... '-''-4 .. ....,'''' ....... ,..,.L....", ....... '-"..0,1"�'-'A.- .&..'-'.r... ... ,\� \,,4 "'1""'\.4""'-".'-""'-'l'-..L.V� �Qt.::t..Lt=) 

�or mana g i ng the mater i� l s  of production. 
-

Tne BMP p lan i s  
an in�plant program that ha s the dua l goa l s  o f  maximizing 
product ion effi ciency and min imizing waste. 

The handbook addres s e s  thre e  areas of environmenta l 
concern. The first concern is the wa stefu l u s e  of fresh 
water i n  proce s s i ng seafood . Th i s  concern i s  a ddres s ed by 
managing and accounting the f l ow and use of water throughout 
a p l ant . The s econd concern is the excessive g enerat i on of 
suspended and s o l id wastes. Th i s  concern is addr e s s ed by 
manag ing and account ing seaf ood to maximize the r ecovery of 
raw products as marketable pr imary products, by-products, 
and s e condary products. The third concern is the exc e s s ive 
generation of d i s s o lved wastes. Thi s  concern is addr e s sed 
by manag i ng and accounting w�ter and seafood to minimize 
contact time wh i ch converts s o lid wastes to dis so lved 
was t e s. 

EPA expects that the t ime, energy, and expense of 
conducting a mater i a l s  account ing audit and deve l oping a BMP 
p lan wi l l  vary in d i r ect proport ion to the s ize and 
complexity of a seafood process ing fac i l ity. Re lat ively 
sma l ler operati ons may have a mater i a l s  audi t  and BMP plan 
of a s  few a s  three pages.  Re lat ively l arger fac i lit i e s  may 
have a mater ials aud it and BMP plan of as much as twenty­
five pages. The size and comp l exity of the materia ls audit 
and BMP plan will ref lect the s ize and comp lexity of the 
seafood p r ocess i ng fac i l ity. 

Ultimate ly the plant manager is responsib l e  for 
ensur ing a n  accurate mater ials accounting aud it and 
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establishing an effective BMP plan. However, in medium and 
large facilities the plant manager will rely upon quality 
control, production, and engineering personnel to conduct 
the audit and assist in developing the plan. Ideally, 
trained lead people and processors will be included in the 
implementation phase. The understanding, participation, and 
support of these key members of the processing team is 
fundamental to achieving the dual goals of increased 
production and reduced pollution. 

since the whole of materials management is a 
measurement and accounting exercise, some algebra and math 
skills will be needed to calculate flow rates and 
concentrations and to convert measurement units. There will 
be examples included in the handbook. Through training 
programs, each plant manager can develop good support staff 
who understand both the objectives and the methods of the 
materials audit and BMP plan. In time personnel will become 
comfortable with taking measurements, making calculations, 
and using that information to make decisions which will 
increase product recovery and income which reducing 
pollution and water use; 

Handbook sections include (1) materials accounting, 
l�} conducting a materials accounting audit, (3) materials 
management practices, (4) developing a best management 
practices (BMP) plan, and (5) end-of-pipe treatment options. 

Materials Accounting � This section portrays seafood 
processing facilities as model systems with boundaries 
within which material inputs, flows and uses, and material 
outputs are governed by the law of conservation of mass. In 
fact, "materials accounting" is also known as "mass 
balance!" The handbook will consider which information is 
important in materials accounting and describe how to take 
good measurements to develop this information. 

Conducting a Materials Accounting Audit - The goal of 
this section will be to show you how to measure the parts of 
the seafood that aren't making money. It will also address 
the water wastage which is costing money. Good materials 
accounting audits can guide a processor in getting an extra 
1% to 3% increase in product recovery and a 10% to 30'% 
reduction in-water use. This means increased revenues and 
reduced expenses. 

Materials Management Practices - This section will 
describe management practices which can increase production 
and .decrease waste ... wasted product and wasted water. 
Management practices considered may be a process step, a 
material stream, or an individual job and responsibility. 
The methods and technologies presented in this section have 
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proven s ucce s s ful in r educing wast e and wat er in other 
sea f o o d  proces sing plant s . 

D evelop i ng a BMP Plan - Th i s  s e ction will descr ib e  how 
to make a BMP p l an for a seaf ood proc e s�ing fac il i ty. The 
different aspects of a BMP p l an-wi ll be d i scus s ed and an 
example of a BMP p l an w i l l  be laid out (Append ix D) . S amp l e  
l anguag e  wi l l  be provided which may b e  us ed a s  appropr i ate. 
The goa l here i s  to help you develop the best BMP plan for 
your operation while meet ing the requ irements for 
authorizati on to d i s charge process ing waste s o l ids and 
wastewater . 

End-of -P ipe Treatment Options - Thi s  fina l s ect i o n  i s  
f or fac i l itie s that can direct wastes to treatment proce s s e s  
above a n d  beyond grind - a nd-d i s charge. The goa l of such 
treatment is to r educe the organic and chem i c a l  l oad i n  the 
dis charged was t ewat er. Much of the i nformat i on in thi s  
s e ct i o n  wil l c over equ ipment and techno l ogy that can c l ean 
up wa s t e  s o l ids and wa stewate r . Descript i on s  o f  the 
differe nt major p o l lutants wil l be inc luded a l ong with some 
simple tests to det ermine the ir amounts. 

MATERIALS ACCOUNTING 

Ma teri a l s  account i ng i s  used to trace the i n f l ow and 
outfl ow of c omponents in a process s tream and to estab l ish 
the qua nt i t i e s  of the s e  components . Th i s  informa t i o n  can 
then be used to eva luate y i e l d s  and efficiency of the 
proce s s i ng operat ion as a who l e  and a s  parts. For h i gh 
value o r  h i gh vo lume s e afood product s the a b i l ity to 
eff i c i ently i nventory the proce s s ing operat i ons using 
materia l s  account i ng pr i ncip l e s  has h i gh payback potent i a l .  

T h e  thre e  thi ngs you, a s  a p l ant manager, should expect 
from a good mate r i a l s  a c counting audit are : 

1) a method to determine proces sing eff i c i ency and 
mater i a l s  use f o r  any t ime p er i od greater tha n  two 
hours, 

2) a method to ident ify areas that f a l l  be l ow expecte d  
performance standards, and 

3) comp l iance with report i ng r e quirement s of the 
d i s charge permit. 

Des cr iptions of the bas i c  pri n c ip l es f or d o i ng materia l s  
account i ng audits a r e  presented bel ow. 
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What Is the Law o f  Conservation o f  Ma s s  

In a nutshel l, the l aw o f  conservat ion o f  mas s  s t a t e s  
that mas s  i s  n e i ther created o r  destroyed. What goes i n  
comes out . . .  s omewhere! Mass i s' cons erved. Thi s  can be 
expr e s s ed i n  pr etty s impl e  ar ithmet i c  a s  a summat ion . 

INFLOW = OUTFLOW + ACCUMULATION 

Bel ow are two examp l e s  of how th e above equat i on may 
apply to a seafood pr oces s ing p l ant. There are other ways 
to a s s ign mater i a l s  t o  the f l ows, but what goes in must 
a lways e qu a l  what comes out . 

Examp l e  1: Ent ire P l ant 

n INFLOW = Sea f ood cat6h, fresh water, s a lt water, 
c l eaning chem ical s, pr ocess ing addit ives, bo i l e r  or 
cook water. 

ACCUMULATION = Pr oduct 

e OUTFLOW = INFLOW minus PRODUCT 

Example 2: Process step of Head-and-Gut 

• INFLOW = Who le s e afood, c l ean ing water 

• ACCUMULATION = Headed and gutted s e a f ood (to next 
proce s s  step) 

• OUTFLOW = He a.gs , guts , b lood , s l ime, s c a l es, 
trimmings, unusab le seafood , wat er 

As can be s een f rom the above examples, the flows can 
be broken down into c omponents . Ident i fying and mea sur i ng 
the key components fOr a proces s is the bas i s  f o r  doing 
mate r i als accounti ng aUd it s. 

How to De f ine Proce s s  Boundar i e s  and Deve lop F l ow Diagr ams 

To begin , a pro c e s s  f l ow d i a gram is needed to de f ine 
what pro c e s s  and c omponent s are t o  be measured . Below a r e  
d iagrams based on the two exampl e s  i n  the previous 'sec t ion. 

The def ining pl ant boundary in F i gure 1 encompas s e s  a l l 
the pro c e s s ing steps in the butcher ing operation . The 
mater i als accounting audit for th i s  f l ow diagram woul d  only 
dea l  with the t otal inf low, outf l ow ,  and accumu l ation that 
enter and exit thi s  de fining box. Measur ing the s e  major 
s treams would give informa t i on on over a l l  product recovery 
and water use , but would not give any i n formation on the 
contri but i on from the individua l steps . Ident i fying and 
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measuring the individual processing steps would define and 
rank their contribution of product and waste to the total 
processing operation. 

The process step boundary in Figure 2 defines a box 
around just the butchering step. The measured flows in and 
out of this box can be compared with the overall flows from 
Figure 1 to determine their contribution to the total 
out flow. From a production point of view the efficiency of 
this step translates directly to product and money. 

Thus, the first step in an audit is to draw a flow 
diagram of the process or process step that is to be 
measured. Next, a boundary box needs to be drawn around 
each process or process step that you want to measure. 
Having done this, you are prepared to identify the flows and 
components that you want to measure entering and leaving the 
boundary box. You have a non-quantitative "model" of your 
processing operations which can be evaluated and quantified. 

Except for very simple processes, materials accounting 
audits should be planned in steps. start with the big 
picture of the entire p l ant and build good solid information 
of the overall process flow. The initial overall 
measurement will be the foundation f or a l l of the following 
steps. A materials accounting audit step is complete when 
you can measure the inflow, outflow, and accumul ation for a 
def ined box and get them all to add up. Inflow should equal 
out flow plus accumulation. 

The goal of a materials accounting audit is to have a 
basis for reducing waste and wastewater. For a producer the 
components o f  interest are seafood in, accumulation of 
product, and water use. For authorization to discharge the 
components of interest are al l waste and wastewater streams. 

Once the flows to be measured have been selected a 
units system and tie material can be decided. The units 
system is probably best decided by whatever the product is 
weighed as. The major units used wil l  then be either 
pounds, feet, and gallons, or kilograms, meters, and liters. 
A conversion table for these units and other useful 
measurement units is provided in Appendix A. 

A tie material is a component used to relate the 
quantity of one process stream to the quantity of another. 
A good tie material is the amount of product produced in a 
given time period. The relation of any other component or 
flow to product is a direct measure of efficiency. 
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Which Information Is Needed 

The goal of a materials accounting audit is to develop 
a good set of these relationships and then to control them 
in order to increase efficiency. Measurements taken during 
steady production and steady flow can be directly linked to 
product output. The information needed is the relation of a 
measured flow stream or component to product recovery for a 
unit of time. In some situations these relations will help 
identify and recover significant losses. In other 
situations measuring and minimizing waste in one process 
step may produce a very small improvement, but when added to 
other steps the total savings can be significant. Once a 
measurement program has been set up and initial 
relationships have been established, goals to improve 
product recovery and reduce water use can be set and 
production efficiency can be-improved. 

A key trait of a good measurement system is that it 
must consist of s imp I'e , repeatable procedures. A good 
example is a "qrab" sample of a materials stream, one 
literally grabbed with a hand, a bucket or a shovel. Being 
able to grab a measurement easily and accurately has the 
following advantages. 

1) The procedure can be taught to other workers so 
production line efficiency can be checked 
regularly. 

2 )  There is less chance of error and confusion. If 
the data measured differs from the typical or 
standard data then it's much easier to .. check the 
collection procedure. There's always the chance 
that the data which differs significantly is 
actually showing an inefficient process step. 

3) You' can take more measurements easily and quickly. 

It is important to take me asurements under steady flow 
conditions to establish relationships between different 
processing steps. If you can get five or six different 
measurements quickly then you have information to support 
five or six solid processing relationships. It is also 
possible to take some measurements simultaneously. Good 
steady flow is not the rule in most operations so taking 
lots of measurements throughout your line or system when the 
steady flow opportunity arises is important. Once relations 
between processing steps and flow streams have been 
established at a steady flow, measurements can be taken at 
any time for comparison. 
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How t o  Take Good Mea surement s 

Even people who ar e experienced with conducting 
materials acc ounting audit s may come up with unbelievab l e  or 
unusab l e  data when they add up flow stream measurement s . 
The end r e sult is confu sion and wasted time. The s olut i o n  
is t o  know what information to collect and when to meas ure 
and to u s e  simple pro cedures to collect this i n f ormat i o n . 

A good way to s tart is t o  measure any easily access i ble 
str e am or component and calculate the flow rat e. 

When to Measure? The be st information is tak e n  when 
pro c e s sing is at a smo oth consistent rat e  or flow. These 
s itu a tions can u sually be recogn i z ed by experienced plant 
p er s onnel. Most oft en s t eady plant f l ow o ccur s when 
operations ' ar e running at 100% and s t eady f e e d -in is ke eping 
the plant humming. It is als o  important to look for 
opp o rtunities to take measurements if th ere is a s t eady p a c e  
a t  50% t o  75% capacity.! This i s  how to build good r e lat i o n s  
betw een different flow streams. 

Here i s  �n example of how steady s tate informat i o n  
could be us ed. 

On Monday a full load of s eafood c omes in' and after two, 
hours of pr o c e s sing the first pr oduct is going in the 
box and the crew and machinery have a g o od pac e  s e t  up. 
For eman Bob goe s  down to the packing table and se e s  
that they're getting a twenty pound c a s e  out every 
60-70 s e conds over the c ourse of about ten m inutes . 
Bob grabs a five gallon bucket and walks up t o  where 
the fresh water spray is rinsing the c l eaned s eafo od o n  
the conveyor . H e  fil l s  the bucket three tim e s  in a n  
average t ime o f  28 seconds per bucket. From this h e  
calculat e s  that he � s e s  about 0.6 gallons o f  fresh 
water spray for every pound of product. This 
information can n ow be used to control water use . 
Fir s t , water flow can be checked dur ing slower 
production periods so the ratio of 0.6 gallon s  per 
pound of product is not exce eded . S e cond , a f l ow ratio 
of 0.3 or 0.4 gallons per pound of product could be 
tried to determine what the minimum wate r  requir ement 
i s . 

The example above i s  fa irly s imple , but i s  typical of 
many measurements that can be mad e in d iffer ent p r o c e s sing 
plants. The r e s ult of 0.6 gal l ons of fr esh water spray p e r  
pound o f  product. i s  n o w  a s ol i d  number a n d  a reference 
standard for th i s  o n e  step. Over the c ours e of t ime more 
relati on s hip s can be e s tablished . 
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The above examp l e  h a s  s ome e l ements wh i ch you may not 
h ave not i ced but wh i ch ensure the qua l ity and va l i d ity of 
the mea surement s . F i r st, a s ing l e  i n d ividua l took the 
me asurement s . . .  thus avo i d i ng d i f f erences wh i ch might ex i s t  
b etwe en how d i f f erent peop l e  would t ake a measur ement . 
S e cond, the per s on t a k i ng the samp l e s  was Bob, a 
know l e dgeab le and tra i n ed f o reman . . .  thus avo iding the 
p r obl ems o f  s l oppy s amp l i n g  techn i ques and bad data . 
Third ly, Bob co l l ected Gat l east ) three samp l e s  . . .  thus 
ach i ev i ng a l eve l o f  r ep l i c at i on wh i ch shou ld ensure pre c i s e  
data . 

A Summary of Materials Accounting Pr inc iple s 

Here i s  a s ummary o f  mater i a l s  account ing ( a . k . a .  ma s s  
ba lance) . 

1) Law o f  c o n s e rvat i o n  o f  ma s s  - Th i s  r e f e r s  t o  the 
imag i nary boundary boxes that are drawn around a 
pro c e s s i ng p l ant o r  a proces sing step . The amount 
of mater i a l  that c ros s e s  over the boundary (water 
and s e afood espe c i ally) mu st equal the amount that 
comes out . In a nutshe l l: "What goes in mu st come 
out . "  You c a n  a ctua l ly mode l your p l ant and 
pro c e s s  steps and a ccount for the input , 
uti lizati on , and d ischarge o f  both water and 
s e afood . 

2) B oundarv boxe s - Draw a boundary box around the 
proc e s s  or p r o c e s s  steps that are to be mea sured . 

3 )  Flows to be mea sur ed - Ident i fy the flows i n  and 
out of e a ch boundary box that are to b e  measured . 
Start b i g , w i th good s o l i d  data for over a l l  p r o ce s s  
and r e c overy for the entir e f ac i l ity . 

4 )  F l ow d i agrams - Thi s r e f e r s  to f l ow mea su r ement s  of 
vo lume o r  we i ght w i th i n  a proces sing p l ant o r  a 
pro c e s s i ng step . Draw a f l ow d iagram show ing a l l  
pro c e s s ing steps and a l l  mater i a l  f l ow s tr e ams i n  

________ � a.nd .out of---th�pr-OC-ess step�.----------------� 

5) Measurement sys tem - Choo s e  between metric a n d  
Eng l i sh un i t s  ba s e d  upon what y o u  c�stomar i ly us e 
in mea s ur ing product wei ght . Choose a t i e  mater i al 
such a s  product i o n  rate or product r e c overy t o  
comp a r e  a l l  other measurements to . 

6)  T ak i ng good measurements - I d e nt i fy and bu i l d  a s e t  
o f  me a surements a n d  r e lat i ons that can b e  u s ed t o  
mon itor a n d  change i neff i c i ency and was t e . Deve l op 
s imp l e measur ement techn iques to get more 
i n£ormat i o n  a nd mor e  dependab l e  inf ormat i on . Bui l d  
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r e l i ab l e  informa t i on through pr oc edures whi ch 
a s sure qua l ity . Tra i ned per s onne l u s ing des cr ibed 
s ampl ing procedu r e s  with adequate repl i c a t ion wi l l  
produce inf ormati on whi ch is accurate and pr ec i s e  
and capab l e  o f  s aving you money . 

CONDUCTING A MATERIALS ACCOUNTING AUDIT 

How to Organize and Ma int a in Good Records 

Deve loping a materi als account i ng aud it program 
invo lves two stages . The f irst sta g e  i s  l earn ing and 
experimentation .  The s e c ond stage i s  def in ing a set 
mea surement rout ine that i s  eventua l ly determined to work 
the best for your f a c i l ity and your per sonne l .  

High va lue shou ld b e  placed on a ny and a l l  mea sur ements 
and informat i on . Often a random mea surement may not s eem 
imp ortant at the time, but a month o r  a year l ater it may 
show you how f ar you have progr e s s ed. It is important t o  
set a s ide space in your office for all work as s oc i ated with 
doing a mater i a l s  account i ng audit s o  that a l l  r e cords can . 
be kept organized and usab l e . Do th i s  right aw�y. 

Generally you wi l l  c o l lect four types o f  informat i o n. 

1) Learning and exper imentation - When start i ng out 
the va lue and accuracy o f  ·me asurements w i ll not be 
obvious . The mea s ured streams and c omponents w i l l  
a l s o  change as part o f  your deve l opment o f  the b�s t  
daily approach 'f or your p lant . Save a l l  o f  this 
informat ion . It wi l l  be very use ful in the future. 

2) Set measurement r out ine - Th ese are the 
measurements that can be taken on a regul ar ba s i s  
t o  che ck the eff i c iency o f  the proce s s ing 
o'perat ion . A manager may .want this information 
c o l l e cted f our t o  s ix t ime s a day in order to run a 
t ight operat ion . You w i l l  need to s et up a good 
records system to stop the s e  records from becoming 

'a us e l ess paper p i l e . 

3) Random ,measurements - There could be a relat i o n ship 
between two d i f f e rent steps that, are not in a flow 
diagram . An exampl e  wou ld be a machine speed 
versus a water flow rate . S ometimes the 
opportunity ar i s e s  to mea sure a dif f icult stream at 
a rare steady f l ow .  Many t imes the s e  mea s ur ements 
are not p lanned and end up written on matchbooks or 
scraps of cardboard . The i n formati on is s t i l l  
valuab l e  and should be kept and organ i z ed. 
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4) Calculations and records - These could include a 
large flow diagram with measured ratios entered for 
different streams and the current target goals for 
those streams. Also included could be the 
calculation methods for determining different flows 
and concentrations, and up to date graphs, totals, 
or averages of key streams that would give a 
measure of efficiency. 

communication is much easier with a well-organized 
system. In larger operations measurement responsibilities 
will be part of the foreman's and leads I jobs. They will 
need to·understand the goals and results of the input they 
are providing. If a manager sets up a system that only he 
can understand then.he cannot use his hands-on production 
staff to full advantage. A well-organized system with plant 
floor involvement. helps �et measurable goals for the crew to 
aim for. There's nothing better for production than two 
good foreman trying to outdo each otherl 

What Are Good Records and Forms 

In order to stay organized a standard measurement form 
should be developed and used. If information is from the 
experimental period before a form has been developed or is a 
random measurement then the information should be 
transferred to a regular 8.5" by 11. 0" sheet of paper. The 
goal is to be able to· arrange the records in order so that 
you can easily flip through them. It is assumed that a 
regular form would be copied on a standard sheet size. 

Don't limit the space for information on a form by 
drawing too many boxes or lines. Keep it as simple as 
possible. Leave space for making notes on what the process 
or seafood condition is like at the time. Design your form 
so you can locate the numbers and information you want 
instantly. If possible use "write in the rain" waterproof 
paper-and a pencil. 

Most importantly, always have a time and date 
associated with every measurement or note. Placing the date 
in the upper right hand corner is easiest for flipping back 
to check past data. Time should be recorded in 24-hour 
military format (e.g., 1:30 P.M. = 1330). Most information 
can be recorded as a shift total so that the time would be 
consistent with· shift change. Some information, such as a 

water side-stream measurement, may be checked periodically 
so the time of the measurement would need to be recorded. 

An example of how this works refers back to foreman Bob 
who wonders two days after making his initial measurement 
what the relation of fresh water spray to whole seafood is. 
His notes say that he made his measurements at 02:37 and 
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02:45 (pretty e arly in the morn i ng! ) ,  s o  h e  checks the 
sorted s ea food f e ed ta l ly and f i nds that two 1,000 p ound 
tote s were run that hour . From thi s  he can figure a 
recovery and a l s o  pred i ct how to adjus t  his fresh water 
spray b a s ed on s e a f ood coming in. 

If a good mater i a l s  account ing aud it program can be 
deve loped for a l arger fac i l ity it may have up to ten p o i nt s  
that c a n  be ea s i ly mea sured in order t o  rout inely check 
e f f i c i ency . A computer running a spreadsheet program i s  the 
best way to hand l e  more than f ive or six data p o i nts. with 
a good program set up the computer can make a l l  ca l cu l ations 
of i nteres t, graph the data for compar i s on to previ ous 
product ion periods, and even g ive ,a re l at ive p erformance 
rat ing . Th i s  is a litt le s oph i s t i cated for mo st f a c i litie s , 
but a good computer s etup can he lp squeeze the mo st out o f  
a n  operat ion . Another advantage i s  that a l l  o f  the 
information can be s aved on a f l oppy d i sk . The i n f o rmation 
can then be eas i ly copied, stored, or d i stributed t o  other 
company o f f icers. 

v-lh i ch Materials and Methods Support Goon Mea�11rpmAnt� 

A good start f or a record i ng k it i s  the a luminum 
bi- f o l d  c l ipboard that s naps c l o s ed and i s  about one inch 
thi ck . In add i t ion to waterproo f  paper, penc ils, and a 
watch, s ome other us eful items t o  include would be a plast�c 
Eng l i sh/metric ru l er , Eng l i sh/metric t ape mea sure, s ma l l  
f l a sh l i ght, four function c a l cu l ator, and waterproo f  marker . 

Nearly all mea s urements o f  int erest w i l l  be e i ther a 
vo lum e  or wei ght per unit t ime . Mo st o f  the t ime you will 
be mea suring how l ong it takes to f i l l  a bucket with 
something . Even though this i s  pretty ba s i c  the f ir s t  step 
i s  to a s sure that good we ights and mea sure s can b e  made and 
the people taki ng" them understand exactly what the procedur e  
i s . The a bility to use the too l s  at hand and i nnovate w ith 
them wi l l  s imp l i fy things and incre a s e  the chance f or 
suc c e s s .  

For weighing , the first step i s  to f i nd the l oc at i on 
and c ondit ion o f  all s cales in the plant . The qua l ity 
contro l department may have a good s c a l e  that is a ccurate 
for one pound and below . There may be a s pare product s ca l e  
tha t  can b e  us ed for weights i n  the 10-50 pound range . A 
300 pound p l a t f orm sca l e  may be handy f or putt ing a large 
box on a nd divert ing a whol e  stream t o . Checking the weight 
gain every f ew minutes would give a very accurate f low 
mea surement . Th� number and type o f  s c a l e s  'avai l a b l e  will 
det ermine what measurements can be done and if they can be 
done s imu ltaneou s ly . The next s tep is to check the a c curacy 
of the s cales and reca l ibpate them i f  nece s sary. If weight 
standard s  are not available then set vo lumes of water can b e  
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used. (The density of water is included in Appendix A.) 
Finally, the buckets or containers to be used can be weighed 
and the net weight written on the side. 

For volume measurements the tool of choice is a five 
gallon plastic oil or chemical bucket. To calibrate a 
bucket pour in a set amount of water and draw a line with a 
waterproof marker at each fill line. The bucket can be 
marked off in increments of gallons, quarts, or liters. 
Measuring pitchers will be needed for this. If none are 
available some options are to weigh out the water, borrow a 
measuring pitcher from the cook, or buy some calibrated 
juice pitchers from the local dry goods store. The volume 
can also be calculated by measuring. the bucket dimensions 
and using the formula for a cylinder volume in Appendix B. 
other volume measurements may.be a holding tank, bin, or 
forklift tote and timing how long it may take to fill or 
empty them to a certain depth. Formulas for different tank 
geometries are also in Appendix B. The dimensions for tanks 
and equipment can be gotten from blueprint drawings. These 
are usually in the plant office or with the plant engineer. 

Some streams of interest can't be easily measured so a 
best guess or estimate is the only approach. with a little 
planning and practice this technique can be very easy and 
helpful. Two examples are provided below. .. . 

Example 1: Troughs or flumes 

An example would be a floor drain carrying waste and 
process water to a sump. There are two ways to 
estimate the flow rate. The first would involve 
measuring the depth of the flow, the cross section of 
the trough, and the speed of material in the trough. 
The second method would be to measure the volume of the 
flume, block it off, and time how long it takes to 
fill. 

Example 2: Seafood washing 

Another example is from a seafood washing step where 
all wastewater was collected in catch-pans and piped to 
a sump. The sump had high and low level float switches 
that turned the sump pump on and off.. The sump was 
square and the depth between the high and low marks was 
consistent. The fill volume could then be calculated 
and the time to fill the sump between pumpings could be 
easily timed. The flow rate could then be calculated 
and the time.between pumpings was a very easy relation 
to check'water use at this process stage. 

As shown above there are other ways to get useful 
information than by direct volume or weight measurement. It 
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may be the t ime required to fi l l  a tank , bin, or sump. It 
may a l s o  be an equipment speed s ett i ng such a s  a who l e  
s eafood pump or a meat. pump. The advantage to f ind ing thes e  
types of mea surements i s  that they are easy , qui ck , dry , and 
can be performed by anyone with a watch. 

Deve l oping a good mater i a l s  a c c ount i ng audit and the 
mea surement techniques to increa s e  e f f i c i ency and i ncome 
takes t ime. �xper imentat ion and innova t i on are both keys to 
your succe s s. It take s pract i c e  to ident i fy what 

,measurements and c a l culat ions wi l l  work the best. start by 
measur ing the s implest streams pos s ib l e  even i f  they do not 
s eem important. Th i s  wi l l  g ive a way t o  eva luate the ski l l  
leve l o f  the peop l e  invo lved. The goal i s  t o  bui ld 
confidence and f ami l i ar ity with the proce s s  and avoid 

. confu s i on. 

A Recap o f  "How To" 

After a f l ow d iagram h a s  been made and the d i f f erent 
f l ow streams ident ifi ed, check the fo l l owing �ement s o f  
your materials account ing before any measurements are takenQ 

1) Long t erm goa l s  - start out s impl e and bui l d  
conf idence and skil l. Deve l oping s o l id techniques 
and proc edures wi l l  ensure progres s and results 
over the l ong term. 

2) P ersonne l - I dent i fy the peop l e  who wi l l  be 
i nvo lved and make sur e  that everyone understands 
the goa l s , '  measurements, and proc edures. 

3 )  Ava i l a b l e  measur ement too l s  and ca l ibrat ion - Ho ld 
a s cavenger hunt t o  f ind a l l  vo lume and we i ght 
mea sur ing items that may be us ed. Cal ibrat e  these 
items and f ormulat� a plan to regularly check their 
c a l ibr a t i on. 

4) Organ izat i on - Th i nk through a sy s t em of how t o  
keep measur ements and records in order. 

What abo'ut Instruments and Computer Data Co l l e ction Systems 

The eas iest way to do a job is have a r eliable 
instrument do it! Instrument s or meters install ed at key 
measurement po int s  often pay for thems e lves in a very short 
time by prov i d ing informat i on f or better contro l  and 
eff i c i ency. Flow meters i n  major water l ines will help 
def ine and c ontrpl water use very qu ickly. Other meters c an 
ind i c at e  equipment use and speed , or product flow. 

There are thre e  ma i n  benefits of having a key 
ins trument or meter in a vis i b le l ocat i on. F i r s t  i s  the 
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abi l i ty to chebk a key measurement and ma inta in the des i r e d  
s etting .  Second i s  as sur ing that tho s e  in charge are maki ng 
use o f  the informa t i on and ma i nta ining the de s i red sett ing 
or rate . Third i s  a method to set new goa ls and incent ives 
to ach i eve the optimum op erat i ng rate for that measured 
quant ity . 

Instruments and meters can also be. s et up to 
e l ectron i ca l ly commun icate the measured values t o  a 
computer . Th e s e  systems are very us efu l in l arge s e a f ood 
proc e s s ing fa cil i t i e s  (e . g . ,  sur imi p l ants) where there a r e  
many str eams and a very h i gh vo lume of proce s s ed s ea food . 
The c omput er can qui ckly graph a l l  measurements and make it 
easy t o  p inpo int operat ions wh ich are out-of-l ine. A good 
real-time ins trumentat ion and data acqui s it i on system can 
outperf o rm any human and increase p l ant op erat ions to a 
maximum . (Exp er i enc e in the sur imi industry h a s  shown the s e  
instrument a n d  computer systems to pay for thems e lve s  in 
l es s than ten days! ) 

• 

��TERIALS ���AGEMENT PRACTICES 

Management and styl e are often linked together because 
OI the personal styl e and experience brought to the j ob . 

The different and diffi cu lt nature of seafood processing in 
Alaska make s a manager's fob pretty hard to d e f ine . 
However , the one th i ng that good manager s share in any 
business is that they make it look easy wh ile be ing 
s uccess ful. This i s  due in part to min imi z ing e f fort 
through good organ i z at i on a n d  prepa rat ion . 

The most important bene fit of organ i z at i on is having a 
program that c a n  be exp l a ined readi ly t o  a ll suparvi s or s and 
pers onne l . Havi ng a c l e ar d e s cr ipt ion o f  what i s wanted and 
expected makes it easier to invo lve more peop l e  and 
d istribute effort. The goa l i s  to increase e ffic i ency by 
measuring and contro l l ing more proce s s  po i nts. This 
requires good communication so that all produc t ion personne l 
know what is going on and what the i r  respons i bi l ities are .  

Using mat e r i a l s  account ing pr i nc ip l es ,  key process 
steps can·be d e f ined in t erms o f  the f low of waste , water , 
and ·produc t . Once these h ave been def i ned th e j ob 
responsibi lity of the people in thes e areas should include 
meeting the goals set by management. This requ i r es a c l ear 
descr ipt ion and communication o f  the goa ls. Trained worker s  
can r e cogniz e what i s  right a nd act to c orrect it i f  ne eded. 

In addit i on to d emand i ng more respon s ibi l i ty ,  
incent ives can als o be used ef fect ively . If sp eci al 
treatment or rewards br ing higher ef fic iency , then new 
per formance benchmarks are establ i shed that can be u s ed as 

1 6  



goals . Once e stab l i shed the s e  new l eve l s  should b e  
ma inta i ned. Thi s  i s  where a s imp l e  mea surement p rocedur e i s  
helpful in check i ng performance both b y  supervisors and 
worker s .  

The best way to create a n  e f f i c i ent process ing 
operat i on i s  to e stabl i sh a steady rate o f  operations s o  
that a l l  streams and proces s i ng steps can b e  adju sted t o  
that r ate. This must b e  done f or long enough s o  that the 
s eafood catch enter ing the process has det ermined the output 
at the packing tabl e . Once th i s  pace is s et 'up all the 
steps i n  betwe en can be adjusted. I f  the r e  i s  an up o r  down 
produc t i on change then a l l  new adjustments can be in 
proportion to the change. .Ma inta ining steady flow a l l ows 
producti on p ers onne l to know where th ings are at and contro l 
where they are go i ng. 

How to Ach ieve Wat er Con s ervation 

Water c onservation is ach i eved by peop l e, mechan i c a l  
mod i f i cat i ons, and instrument s o r  meter s . 

Ultimately i t  i s  the people who will control the water 
use. Manual water adjustments should be the respons ibility 
of individuals who are familiar with water-use go a l s  and 
prop er s etti ngs f o r  p l ant operation. Unauthor ized peop l e  
need t o  know that they �re not a l l owed t o  adju�t water use. 

However, mechanica l modif ications a�e g enerally needed 
to achi eve water cons ervati on. Be low are s ome s imple 
mechanic a l  modif i c ations that will h e lp min imize water used 
in a pr ocess. 

1) T anks - Float va lves wi l l  prevent over f l ows in 
h o l d ing or washing tanks. 

2) Hos e  Nozzl es - Any style of nozz l e  that r equir e s  
hand pre s sure will prevent wa ste at unatt ended 
ho s e s. Th i s  can be p i sto l gr ip sty l e  or the m o r e  
rugged rubber types f ound i n  the d a i ry i ndustr y. 

3 )  Spray Tips - Spray t ip per formance i s  determined by 
pres sure, volume, and area. Spray t ips provide 
impact f o r  c l ean ing with e ither pre s sure or vo lume. 
The e f fective di stance and area o f  spray on a 
target a l s o  determines the e f f i c i ency. Techn i c a l  
sales peopl e  c a n  great l y  help i n  providing th� 
correct applicat ion. 

4) Brushes - Good des i gn and adjustment of r otary 
bru shes a r e  very e ffe ctive in reduc i ng spray 
clea ning water. 
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5) Hos e s  - Sma l l er hoses wi l l  require lower flows . 

6) Pressure Regu la t i on - Lower pre s sure produces l ower 
f l ow. 

7) I n struments and Meters (a two - s i ded appl icat i on) -
The pr imary funct i on here i s  to provide a tool t o  
g ive per s onne l the informat i on t o  make good 
a djustments o f  key f l ows or equ ipment in the p l ant. 
The other funct ion is to check and ensure that 
r espons ible pers onnel are meet i ng the go a l s  s et. 

How to Contr o l  and Reduce Waste 

Thi s  s e c t i on d i s cus s e s  hand l i ng methods for �a ste that 
is being d i s charged or c o l l ected f or treatment. The primary 
goal is t o  e l iminate l e aks and a s s ure that a l l  waste i s  
d i spo s ed i n  the manner cons i stent with your permit. The 
s econdary goa l i s  to reduce water us e in conveyi ng waste 
mater i a l. 

Where pos sib le, cons o l idating wa ste streams reduces the 
chance s  f or spi l ls and over f l ows. For f lume conveyance the 
rat i o  of waste to water can be increased with the h i gher 
f l ow vo lume of comb ined str�a�s. Having a h igher wa ste to 
water r at i o  a l s o  decreases s eparat i on of wa ste in ho l d ing 
areas. Less s epar at i on he lps to c o ntr o l  o il and fat 
di spers i o n  at d i s charge po ints and a l s o  l imits the 
pos s i b i l i ty of creat ing hard-to -break foams. 

How to Convey Waste 

The fo l l owing methods o f  movi ng wa ste are d irected at 
reduc ing the u s e  of· h i gh volume ho s e s  and flumes .  

1) S o l id Belt Conveyors - Th i s  i s  appl icable t o  hand 
c l eaning l i nes where wa ste and o f f a l  can be put on 
the be lt. 

2) Pumps - Progr e s s ing cavity or pi s ton type pumps do 
not need added water and c a n  move wa ste with very 
l itt l e  damage. 'Undamaged wa ste i s  eas i er t o  hand l e  
and h a s  l e s s  chance f or s eparat i o n  and foam i ng 
pro b l ems. 

3) Vacuum - Thi s  i s  the s ame as a vacuum c l eaner 
except the materia l o f  interest is s e a f ood 
pro c e s sing wa ste. 

4) E l bow Grease - S coop it up and put it in the 
c onveying system or tote boxes for waste. Don't 
u s e  a hos e to wash it away when a litt l e  elbow 
gre a s e  wi l l  do a s  we l l! 
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How to Cleanup Your Facility 

The difficult part of cleanups is motivating and 
training people to do a good job quickly. There is much 
information available from state and federal agencies on how 
to conduct a good cleaning program. The basic steps of a 
cleanup are below. 

1 )  

2) 

3) 

4) 

Remove all heavy solids or deposits. Doing this by 
hand, using brushes or scrapers, reduces water use. 
High pressure spray may be needed for some 
deposits. 

Apply cleaners where necessary and scrub with scrub 
brushes and other cleaning tools. 

Rinse and spray off all cleaned equipment and 
surfaces. 

Apply sanitizer. 

The keys to any good cleanup are elbow grease , a bucket 
of cleaning solution, a scrub brush, and specific cleaning 
tasks outlined for individuals. water sprays should only be 
used at the beginning of cleanups to remove heavy deposits 
and to rinse cleaning chemicals from equipment. 

A way to decrease water used for cleaning and increase 
production time is to clean as much as possible during 
production. Identify areas and procedures for cleaning 
during a slowdown or when other opportunities arise. This 
can extend periods between total stoppage of the plant for a 
major cleanup. 

Cleanups are the most difficult part of an operation to 
make efficient. To reduce water use and cleanup downtime 
the first step is to define what needs to be cleaned, how it 
will be cleaned, and who will do it. 

What: 

1 )  The processing and contact surfaces that determine 
°the health, quality, and nutritional value of the 

finished product, 

2 )  Areas and machinery that are important to safety, 

3) Buildup that affects machinery operation and 
service f" and 

4) Walls and other surfaces. 
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D epending upo n  the operat i on , items #3 and #4 may not 
need to be c l eaned every c l e a nup . They do not contr i but e to 
the income o f  th e p l a nt and are usua l ly a d i s tract i on , water 
w a s t er , and labor wa ster . Thou s ands of do l l ar s  i n  p o t ent i a l  
r evenu e have been l o s t  dur ing good harve st p e r i ods f r om 
d ownt ime used dur i n g  p o or ly p l anned c l e anups . 

How : 

2 )  Determine the best p r o c edure f or a spec i f i c  j ob ,  

2)  Determine the t ime needed , 

3 )  As s ign and c ommun i c ate steps 1 & 2 t o  an 
ind i v i dua l ,  and 

4 )  Inspect and check-o f f . 

Who : Spec i f i c  p e op l e  n e ed t o  be respons i b l e  for the a r e a s  
o r  equ i pment a s s o c i ated with the i r  pro duct i o n  work . 
Except i ons wou ld b e  ab i l ity t o  f i n i sh qu ickly and a s s i s t  i n  
other area s , unsk i l l ed with equipment or proc edUre s , ad 
phys i c a l  l imitat i ons for the def ined j ob .  

DEVELOP ING A BEST MANAGEMENT PRACTICES PLAN 

Th i s  s e c t i o n  w i l l  cover inf ormat i on and top i c s  that 
w i l l  f orm the bas i s  for Best Management Pract i c e s  ( BMP ) 
p l an s . The goa l here i s  t o  descr ibe what s p e c i f i c  
informa t i on w i l l  b e  needed and how to pres ent it . Th i s  w i l l  
h e lp you t o  s ave t ime and e f f ort i n  deve l op ing a BMP p l an 
and to d eve l op a BMP p l an that w i l l  l e a d  to better wa s t e  and 
water hand l i ng p r a c t i ces . S in c e  th i s  i s  a p l ant-wide e f fort 
a cOmF,ittee of key p l ant p er s onn e l  should b e  invo lved in the 
d eve l opment of th e BMP p l a n . 

The key words a r e  management , p l ann ing , and 
organ i z at i on . The NPDE S  p ermit w i l l  r e qu ir e  that e a ch 
fac i l i ty document the how , what , and why o f  any proc e s s  
streams that a r e  be ing put b a ck i n  the env i r o nment . I n  
add it i o n , there wi l l  a l s o  b e  the need t o  ident i�y pot ent i a l  
reduct i ons i n  p o l lution and prop o s e  p o s s i b l e  s o lut i on s . 

How to I d ent i fy and Eva luate P o l l u t a nt D i s charges 

The f ir s t  s t ep i s  to ident i f y what i s  be ing d i s charged 
and to r e cogn i z e  the e f f ect it may have o n  the env i ronment . 
B e low i s  a l i s t  o f  p r o c e s s s t r e ams that c ontr ibute t o  
d i s charges a n d  the i r  potent i a l  e n v i r onmenta l  impact s .  
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Ground S e a f o o d  waste : 

Part i c l e s and p i e ces - Depo s i t i on and bur i a l  of mar i n e  
l ife . Reduct i o n  o f  d i s s o lved o xygen i n  r e c e i v i ng 
water s and s ed iments . I ncrea s e  i n  turb i d ity and c o l o r  
o f  the water c o l umn . Nutr i ent enr i chment of r e c e i v i ng 
water and s ed iments . 

S o lub l e s  - Redu ct i o n of d i s s o lved oxygen i n  r e c e i v i ng 
waters . I n c r e a s e  i n  turb i d ity and c o l or of the water 
c o lumn . Nutr i ent enr i chment of r e c e iving water and 
s e d iments . 

o i l  and gr e a s e  - Effe cts on the a e sthet i c  qua l i ty o f  
s e a surfa ce I shore l ine , water c o l umn a n d  s e a  f l oor . 
Redu ct i o n  of d i s s o l ved oxygen i n  r e c e i v i ng water a n d  
s ed iment . I nc r e a s e  i n  tur b i d ity and co l or o f  the wat e r  
c o lumn . Nutr i e nt enr i chment o f  r e c e i v i ng w a t e r  a n d  
s e d iments . O i l i ng o f  s e abirds . 

Bone and she l l  - Dep o s i t i on and bur i a l  o f  mar i n e  l i f e . 
n _ ...:l � .. _ ",- "; __ -.. .(: r=I '; � � _ ' -': T� r:I:  ""'V""t TI""C''o n  ; '1""\ -v- o ,-" o ; , T i n rr  T�7:1i +- O,..... C! .::t n ri  
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s e d iment s . I n c r e a s e  i n  turbi d i ty and c o l or of th e 
water c o l umn . Nut r i ent enr i chment of r e c e i v i ng water 
and s ed iment s : 

Hea t ed P r o c e s s  Water: 

Cook water - W i d e  range of s o l id part i c l e s  and s o lub l e  
prot e i n  depena lng o n  spe c i es and pro c e s s .  Dep o s it i on 
and bur i a l  of mar i n e  l ife . Reduct i o n  of d i s s o lved 
oxyge n  in rece i v i ng waters and s e d iment s . I ncrea s e  i n  
turb i d i ty and c o l or o f  the water co lumn . Nut r i e nt 
enr i chment of r e c e iving water and s ed iments . I ncrea s e  
i n  temperatur e . 

Retort cond e n s a t e  and water - Moderate prot e i n  from 
cann i ng proce s s . Reduc t i on o f  d i s s o lved oxygen i n 
r e c e i v ing water s and s e d iment s . Incr e a s e  i n  tur b i d ity 
and c o l o r  of the water c o l umn . Nutr i ent enr i chment o f  
r e c e i v ing water a n d  s e d iment s . 

F i shme a l  s t i ckwa t er - Very h igh i n  prot e i n  a n d  o i l . 
Reduct i on of d i s s o lved oxygen in rec e iving waters and 
s ed iments . Incr e a s e  in tur b i d ity and c o l or o f  the 
water c o lumn . Nutr i ent enr i chment of r e c e i vi ng water 
and s e d iment s . '  

Other Proc e s s  wa.t er 

Re f r i gerated s e awater Moderate s e afood p i e c e s  and 
s o lub l e s . Depos it i o n  and bur i a l  of mar ine l ife . 
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Reduct i on o f  d i s s o lved oxygen i n  r e c e iv ing waters and 
s e d iment s . 

Br i ne f r e e z er - S ome s e a f o o d p i e c e s  and s o l u b l e s . 
S aturated s a l t  s o lut ion . . Reduct i on o f  d i s s o l ved oxygen 
i n  r e c e iving wat e r s  and s e d iments . 

G l a z e  water - Moderate s e a f o od p i e c e s . G l a z e  add i t ive . 
Reduct i on o f  d i s s o lved oxygen i n  r e c e i v i ng waters a nd 
s ed iment s . 

C l e anup water - Moderate to h igh s e � f o o d  p i e c e s  and 
so l ub l e s . Clean ing chem i c als . D ep o s i t i o n and bur i a l  
o f  mar ine l i f e . Reduct i on o f  d i s s o lved oxygen i n  
r e c e iv i ng waters and s e d iments . Incr e a s e  i n  turb i d ity 
and co l o r  o f  the water c o l umn . Nutr i en t  enr i chment o f  
r e c e iving wat er and sed iments . Chem i c a l  ha z ard . 

S e a food Hand l i ng Water 

S e a f ood h o l d  and pump water - Moderate to h i gh s ea f o o d  
p i e c e s  and s o lub l e s . Depo s it ion and bur i a l  of mar i n e  
l i f e . Reduct i on o f  d i s s o lved oxygen i n  rece i v i ng 
wa ters and s e d imen t s . Incr e a s e  i n· turb id ity and c o l o r  
o f  t h e  water c o l umn . Nutr i ent enr i chment o f  r e c e i v i ng 
water and s ed iment s . 

I c e  and s lush - Low to moderate s e a f ood p i e c e s  and 
s o lubl e s . Reduct ion o f  
waters a � d  s e d iment s . 

r e c e lvl ng 

S e a food wa sher - Low to moderate s ea f o o d  p i e c e s  and 
s o lubl e s . Reduct i on of d i s s o lved oxygen in r e c e iving 
waters and s e d iment s . 

The str e ams above are gener a l  oper a t i on s  that can b e  a 
part o f  mo st s e a f o od pr o c e s s ing f ac � l i t i e s and contr ibut e 
e f f luent . The r ema i n ing pro c e s s streams for a lmo s t  a l l  
p l ants shou l d  only invo lve f r e s h  water , s a l t  wat er , and 
s e a f o o d  wa s t e  that are u n ique for each pro c e s s  and 
contr ibute t o  the ground s e a f o o d  was t e  that is d i s charged . 

What I s  a Mat e r i a l s  Acc ount i ng Aud it 

The i n i t i a l  mater i a l s  a c c ount ing aud it s h o u l d  inc l u d e  a 
product recovery r ate on wh i ch t o  b a s e  waste d i s ch a rge 
e s t imat e s  and an overa l l  water u s e  rate est imate . I f  other 
chemi c a l s  and waste components can be e s t imated then they / 

should be inc l uded . For mater i a l s  a c c ount ing aud i t s  tha t  
a r e  not a ccur ate o r  requ i re more i n fo rmat ion on ma j or 
proce s s  s treams , a p l an and t imetab l e  s h ou l d  be i n c l uded o n  
how th i s  i n f o rmat i o n  wi l l  be gotten . 
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How t o  Rank and Pr i o r it i z e  Proce s s  stream s  

As s ign each a n d  every pro c e s s  stream a rank b a s e d  on 
contr ibut i on to overa l l  d i s charge . I f  a stream i s  too 
d i f f i cult to measure or has not been f ini shed for the 
mater i a l s  a ccount ing aud it then make you� best estimat e and 
a s s ign it a rank . 

Why Estab l i sh Pre l im i nary Improvement Goa l s  

Th i s  i s  the i n it i a l  p lan that expres s e s  goa l s  and 
improvement o f  d i s charge e f f luent ba s ed on rank of the 
stream and pract i c a l  mod i f ication o f  equipment or 

. procedures . 

What I s  Meant by Methods o f  Operat i on 

Th i s  part o f  the BMP p lan w i l l  inc lude operat ions 
po l i c i e s  that cover da i ly or per i o d i c  pract i c e s  and 
documentation �o s upport contr o l  o f  e f f luent d i s charge s .  

Good nQus ekeep.ing · 
- Thi s  is directed at ITta inta ining an 

order ly work environment in regard t o  chem i ca l s  a nd wa s t e  
that may enter the d i scharge stream . Use and st orage o f  
chemica l c l eaners and process addit ives should b e  descr ibed . 
A po l i cy des cr ibing the amount s of chemi ca l s  used and the 
steps taken to assure the proper use o f  chemica l s  shou ld be 
inc ludeq . The other part of good housekeep ing i s  
e l iminating sp i l l s  and as sur ing that waste and process 
streams f o l l ow the f l ow p aths out l ined in the p l ant f l ow 
d iagram . Examp l e s  wou ld be a system that a s sure s  that a 
proper number o f  wa ste totes and remova l t ime a r e  ava i l a b l e , 
or per iodic checking of areas where waste f l ow may back up . 

Equ ipment Ma i ntenance and Repair - Th i s  part o f  the 
p l an wou ld demonstrate that respons i b l e  product i o n  and 
engineer ing personne l are aware o f  the proper operat i o n  and 
ma intenance o f  key equipment u s ed for convey ing proces s ing 
wastes . Procedures for r epa ir of equ ipment and preparedn e s s  
wou ld a ls o  be inc luded . 

I nspect i ons and Records - Thes e  records wi l l  be o f  the 
spec i f i c  mea surements or estimates . that track the 
performance o f  di s charge goa l s . They wi l l  cover set 
product i on per iods and demonstrate the e f f ectiveness of the 
BMP p l an for the f a c i l ity . They wi l l  a l s o  descr i be any 
improvements or problems a s s o c i ated with that product i o n  
period and any act ion taken . 

Emp loyee Tra in ing - Much o f  thi s  informat ion woul d  be 
inc luded in the j ob descript ions and safety tra i n ing f or the 
maj or ity o f  the proces s ing crew . The spec i f ic i nformation 
wanted here i s  rel ated to thos e  respons i b l e  p er s o nne l that 
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a r e  tra i n ed to recog n i z e  and control generat i on o f  wa s t e  and 
water . Th i s  i n f ormat i o n  wou l d  descr i b e  the key streams of 
i nter e s t , the p e op l e  £ am i l i ar with the cont r o l of tho s e  
s tream s , the methods t o  c o ntro l tho s e  str eams , and the 
commun i c ation of methods and procedur e s  to r e spons i b l e  
p e r s o nn e l . Th i s  program shoul d  a l s o  a s sure that the s e  
s e l e c t e d  peop l e  are fami l i ar with both hands o n  a nd wr itten 
p r o c edur e s . 

Comp l e t i on o f  BMP P l an 

Up on comp l et i on o f  the BMP p lan i t  wi l l  be r ev i ewed by 
t h e  fa c i l i ty manager and members of the comm i tt e e . The 
f a c i l i ty manager w i l l  s ign o f f  to acknowl edge that the 
c omm i t t e e  of key exp er i enced p l ant p e r s o nne l and / or 
t e chn i c a l  peop l e  app r ove o f  the BMP, . Th i s  s t ep i s  imp o rtant 
t o  a s sure that the BMP p l an is r ea l i � t i c  and with i n  the 
capab i l i t i e s  6f the p e op l e  and phys i c a l  l ayout of the p l ant . 

Refer to the e x amp l e  i n  Append ix D to h e lp f orm a n  
appro a ch to makina a ma t�r i rl l f'::: r1 r-r-nl l n t- i na ; : m n i t-. r\ n n  'RMP 

� ..  - - - - - -- - - J -- --- -- - - - - - - - -- - - - - - - - - - - ;;;1 - - - - - - - - �  - - --

p l an . Much o f  the i n f ormat ion in th i s  handbook w i l l  be new 
t o  s om e  operator s . Hop e f u l ly , it wi l l  help make the 
permitt i ng pr o c e s s  e a s i e r . Much of the i n f o rmat i o n  and 
pres ent at i on us ed i n  a mater i a l s  account ing aud it and BMP 
p l an w i l l  be u s e fu l  for other government pr ograms . F i na l ly ,  
approach i ng th i s  j ob with the g o a l  o f  h i gher recovery , 
better qua l i ty , l ower overhe ad , and i n c r ea s e d  income in the 
next o n e  to two years w i l l  make the e f fort nlore worthwh i l e . 

END-OF-P IPE TREATMENT OPT IONS 

Th i s  s ect ion addres s e s  the treatment options wh i ch are 
ava i l ab l e  to r educ e  the p o l lutant l o a d i ng of your e f f l u e nt . 
I t  i s  s imp ly an ' overvi ew o f  the p o l lutants f ound i n  s e a f o od 
proc e s s or d i s charge s and s ome o f  methods o f  �reat ing the s e  
wastes 

Wh i ch P o l lutant s O ccur i n  S e a f ood Pro c e s s o r  Wa s t e s  

B O D  - B i o chemi c a l  Ox idat i on Demand . I t  i s  the amount 
of d i s s o lved oxygen r e qu i r e d  in the decomp o s i t i on of the 
d i s charg ed e f f l uent s . I n d i s charge areas where wa ste i s not 
we l l  d i sp er s ed , the oxyge n  in the wat e r  may be used up i n  
the decompos i t i o n  o f  the wa s t e stream and thus b e  unava i l abl e 
t o  aqu a t i c  l i f e . Th i s  wi l l  l ead to a ccumu l a t i on o f  was t e  
and a l s o  e l im i n a t e  many o f  the p l ants and an ima l s that r e ly 
on oxygen . The BOD i s  the ma in ind i c ator o f  p o l lut i o n  
l eve l s  f r om s e a f o od proce s s ing e f f luents . 
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T S S  - T ota l Suspended S o l i d s . These are the p a rti c l e s , 
such a s  mus c l e  f i ber s  and bone fragments , that a r e  suspended 
as s o l ids in th e l iqui d  e f f luents . The se su spend ed s o l i ds 
are the product o f  me chan i c a l  gr ind i ng or shear f orces 
bre ak i ng t i s sue into fine p ieces . 

o i l  and Grea se - Although th is i s  usu a l ly a minor 
const ituent, its chem i c a l  natur e make it more troub l e s ome. 
o i l  and gre a s e  w i l l  emu l s i f y  with prote in ( making s epa r at i on 
very d i f f i cu lt ) , cata l y z e  r eacti ons that cause odor and 
f ormati on of unwanted byproducts , and form visib l e  s cum and 
foams . 

Solub l e s  - These a r e  the water - s o lubl e prote ins that 
are conta ined in the c e l l s  and b l oodstr eam of the s e a f o o d. 
The s e  prote ins great l y  a f f ect the BOD s ince they are the 
f irst metabo l i z ed by m i c r o - o�gani sms and cause th e greatest 
dep l et i on of oxygen . 

TRC - T ota l Res idua l Chlorine . Th i s  i s  the amount o f  
free ch lor ine i n  the water . S ources are from ch l o r i nator s  
fnr nn� � h l c hl� � c r � n � � � l �  hl� � c r � n � f r nm � l o � n � " N  - - - r - - - - - - .. .  - - - - _ .. .  - - - .-. - .... - - - - I _ .. ..  - - - - ... �, - .... - _  ... .. .... .. ... ...., 

chem i ca l s . Ch l o r ine i s  a very " react ive " chemica l � break i ng 
down mo lecul es, which i s  why it i s  such an e f f ecti ve 
saniti z er .  It i s  a l s o  why TRC i s  h i gh ly tox ic to aquat i c  
l i f e . 

How to Measure E f f luents 

Th i s  s ect i on outl ines s ome methods to measur e  s ome o f  
the above d i s charge components . The informat ion f r om the s e  
measurements can be comp ared to any l aboratory ana ly s i s  t o  
compare the i r  a ccuracy . These measurements can a l s o  b e  u s e d  
to g a i n  informat i on that can used by eng ineers or techn ic a l  
support peop l e  to make prel iminary estimates for any 
separation equipment that may be cons idered . with pract i ce 
and g o od s c i enti f ic technique th e s e  s imp le tests c an 
approach the ac curacy o f  laboratory t e sts . The p r a cti c a l 
use o f  the s e  tests i s  to establ i sh a measured p o i nt and then 
comp a r e  future tests to s e e - if  the d i f f erent comp o n ents are 
h igher o r  lower than t h e  previous test. Th i s  s ection may b e  
of t h e  most use to sur imi produc ers , but may a l s o  be 
app l i cabl e  to other processes and s e a f ood species . 

Part i c l e  S i z e  and Susp ended S o l ids - Th i s  i s  s imp ly 
tak i ng a s et vo lume of wa ste and water , running it through a 
screen , and see i ng how much doe s n ' t  g o  through . start ing 
with a large me sh and running th e f i ltrate through 
suc c e s s ive ly sma + ler mesh s i z e  wi l l  g ive you an idea o f  the 
part i c l e  s i z e  d i stribut i on .  I de a l ly, having a set o f  
d i f f e rent mesh s i z e s o f  sta inl e s s  ste e l  Screens i s  the bes t  
approach. Rea l i stica l ly ,  this typ e o f  measurement w i l l  
probably be done with whatever i s  at h and . Some common 
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s our c e s  o f  me sh a � e ·  expanded met a l  and wire mesh from the 
ma intenance department , anyth ing the cook i s  w i l l ing to 
loan , and anyth ing that is aVa i l a b l e  from local supp ly 
hous e s  or dry goods stores . ( For examp l e , women ' s  ny l on s  or 
cotton gau z e  work we l l  f or remov ing much of the f i nest 
s o l ids . )  Th� mesh s i z e  w i l l  need to be measur ed or 
e s t ima t e d  f o r  the f i lter i ng steps to aid i n  any p r e l im i n ary 
d e s i gn s  o f  equ ipment . other i n f ormat i on that can be gotten 
f r om f i l t er i ng tr i a l s  are obs ervat ions on dra i n  t imes , 
c l ogg i n g  o f  the d i f f er e nt screens , and c le a n i ng 
requ i r ement s . 

T o t a l Re s i dua l Ch l o r ine - I nexpens ive and s imp l �  t e s t  
k i t s  a r e  ava i l ab l e  f rom chem i c a l  a n d  s c i ent i f i c  supp ly 
hous e s  to check TRC . 

. S o lub l e  Prot e i n  Measurement - Both of the two methods 
d e s cr i b ed be l ow w i l l  work for m i xture s  o f  s o lub l e s  and f i n e  
suspended s o l ids i f  the means t o  remove a l l  the part i c l e s  
a r e  n o t  ava i l ab l e . The s e  mea surements are ba s ed o n  two 
d���e: e nt

_
treatment s f or mak ing s o lub l e  prote i n  l o s e  i t s  

a r r l n l ty t or water a nd become i n s o lub l e  part i c l e s that can 
be separated and mea sured . 

Heat Denaturat i on and Free z e i Thaw S ett l i ng i s  most 
app l i c a b l e  t o  sur im i  w a s t ewater s i nce s t i ckwater has ' a l r e a dy 
been c o oked and the s t i ckwater s o lub l e s  may not a l l  s ep a r at e  
out . The i t ems ne eded a r e  s ome cont a i ners and tUb i ng . F ive 
g a l lon buck e t s  and the l arge c l e ar two l iter p l ast i c  
beverage bott l e s  work we l l . _ Cut t h e  t op s  o f f  t h e  p op 
bott l e s  and s ave the l ids for the bucket s . B e l ow i s  the 
s eparat i o n  and mea surement procedur e . 

1 }  Take a s amp l e  o f  wastewat e r  in the f ive gal lon 
bucket or s ome o f  the pop bott l e s . Two to f our 
ga l l ons is a good samp l e  s i z e . 

2 )  The next s t ep i s  to heat the was tewa ter to c o ok out 
the prote in . " Th i s  i s  very s imi l ar to p o a ch ing a n  
egg . " The goa l i s  to h e a t  t h e  water 7 0  C .  t o  8 0  C .  

a s  qu i ck a s  p o s s ib l e  to prevent e n z yme breakdown o f  
the prote i n . 

3 )  After cook i ng put the conta iner ( s )  of c o oked 
wa s tewater in the cold storage free z er . 

4 ) The next day put the s amp l e  conta iners i n  a warm 
p l a c e  to thaw where they w i l l  not be moved or 
d i s turbed. When the cooked wastewater thaws a l l  o f  
the protei n  wi l l  b e  s ett l ed out o n  the bottom . B e  
caref u l  not t o  s t i r  i t  up . 
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5 )  Make' a mark showing the depth of the prote in i n  the 
conta iner . ' Th i s  can be used t o  comp a r e  with future 
measurements . Now the c le ar top l iqu i d  can be 
s iphoned o f f  with the tUbing . 

6 )  The watery protein s lurry that i s  l e ft can b e  put 
in a sma l l er conta iner ( s )  and the f r e e z ing , 
thawing , and s iphon steps can be done again to ' 
remove more water . The f in a l  vo lume here can b e  
measured and compared with the beginn i ng volume . 
I t  may be pos s ib le to do a mo i s ture content on th i s  
mater i a l  and then c a l cu l ate the a ctua l  prote i n  
content o f  the beginning wastewater . 

7 )  I f  the prote i n  i s  st i l l  too wet f or mo i sture 
measurement it should be th i ck enough to f i lter out , 
water ' us ing ny lons or even an o l d  t e e  shirt . 
Gett ing a f ina l wet weight and mo i sture content 
wi l l  provide the inf ormat i on f or ca l cu l at ing a 
wa stewater prote in concentration . 

The i n format i on from the above procedure can be 
abs olute or r e l ative . I f  a good f inal measurement can b e  
made through t o  step ( 7 )  then i t  shou ld b e  r e l at ive t o  the 
mark made in s t ep ( 5 ) . Th i s  wi l l  g ive a good e st imat ion 
technique in the future by d o i ng j ust the f irst 
cook / f r ee z e / thaw cyc l � . The other a lternat iv� i s  to j us t  go 
to step ( 5 )  and u s e  the mark estab l i shed the r e  to determi ne 
i f  the amount o f  prot e i n  i s  incr e a s ing or decrea s i ng . 

I � , heat ing i s  done qui ck ly to l imit enzyme breakdown o f  
prote in �n the cooking step then th i s  techn i que wi l l  extract 
9 0 %  to 9 5 %  o f  a l l  protein in the wastewater . 

Ac id/ Base S eparat i ons change the pH o f  a wa stewater 
so l ut ion and cause s o lub l e  prot e i n  to s eparate out . The 
procedure descr ibed here covers on ly an a c i d  method that 
us e s  low pH . I f  strong acid is used then proper s a f ety gear 
and tra i ned people should on ly conduct th i s  test . Thi s  test 
c�n be done with approximate ly a one ga l l on s amp le s i z e .  
The conta i ners to use would be the pop bott l e s  or s ometh i ng 
s im i l ar . 

1 )  D i str i bute the wastewater samp l e  to the conta iners 
t o  be u s ed . On ly f i l l  the c onta iners 1 / 2  t o  2 / 3  
f u l l . C lear conta iners are the best to u s e . 

2 )  Adj us t  the pH to 3 . 0  - 3 . 5 .  Vinegar conta i n i ng 5 %  
acet i c  a c i d  can b e  u s ed . I t  i s  s a f e r , eas i er t o  
get , but takes more to l ower the pH . A s  the pH 
drops the s o luble protein w i l l  turn wh ite and the 
mixture wi l l  look mi lky .  Let the mixture s it f or 
f ive or ten minutes . 
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3 )  Get a s t i ck that i s  l ong enough t o  r e a ch the bottom 
o f  the c o nt a iner . Wet the s t i ck w i th water and 
coat i t  w i th a thin l ayer of baking s od a . 

4 )  Put t h e  s t i ck with bak ing s oda in t h e  c o n t a iner a l l  
the way t o  the bottom , g ive i t  a f ew sw i r l s , and 
pu l l  it out . The ga s generated f r om the r e a ct i on 
w i l l  f l o a t  a l l  the prot e i n  to the sur f a c e . Don ' t  
b r e a th th e g a s . I t  may conta i n  i r r i t at i ng 
substance s . 

5 )  After a f ew m i nutes the f o am can b e  s craped o f f  or 
the l iquid c a n  be s iphoned o f f . P r ime the s ipho n  
tube b y  f i l l ing w ith water , not b y  mouth suction .  

6 )  The s ep a r a ted pr ote i n  c a n  be measured at th i s  p o int 
f o r  a rel a t ive mea surement o r  can be conc entrated 
further by f r e e z e / thaw and f ilter i ng . D etermin i ng 
the wei ght and mo i sture cont e nt o f  th e s eparated 
prot e i n  c a n  then be used t o  ca l cu l ate the 
concentrat ion in the orig ina l wastewat er. Th i s 
m ethod should cause about 9 5 %  o f  the p r o t e i n  t o  
s eparate out .  

What Are S ome o f  the End-ot-P ipe Treatment T e chn o l og i e s  

This section covers equipment and treatment 
technologies that have potent ial u se for remov ing protein, 
oil, and grease from se�food process ing wastewater . The 
descriptions w i l l  be brief. More deta i l ed i n f orma t i on has 
been published from other studies that c an better describe 
the procedure s  and equipment. The references for these 
studies are contained in Appendix c .  

Screen i ng - This is a simple and very effective way to 
remove ins oluble meat and protein partic les. The equ ipment 
and concept is simple, but good design is difficult. Very 
good flow and particle size data are needed to determine an 
effective design. 

Sedimentation - This is collecting the waste stream in 
a tank or pond and letting material set t le out .  

Centrifugation - Decanter type centrifuges are very 
effective at removing particles .. Models' are available that 
can s eparate fine suspended particles. Centrif ugation is 
als o  used to separate oil and water m ixtures .  

Heating and Centrifugation - This uses heat to 
coagulate protein and centrifugation to separate the 
mixture. The protein is very high quality and the water can 
be recycled and used in the plant .. Vis co sity and flow 
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chara cteri st i cs o f  the waste str eams o ften requ i r e  s om e  
equ ipment mod i f i cati on . 

D i s s o lved A i r  F l oatat i on - Th i s  i s  a common technique 
that i s  us ed in s ome s e a f ood proce s s ing p l ants and other 
f o od proce s s ing f aci l it i e s . The bas i c  mode o f  operat i o n  is 
s im i l a r  to the acid s eparation de scr i bed e a r l ier . There a r e  
a number o f  var iations that u s e  di f f e rent chemi c a l s  and way s  
t o  introduce ga s bubble s . 

U ltraf i ltrat i on - Th i s  uses very fine fi lte r s  that can 
be s ized down to r emove many of the s o lub l e  prote ins . 

E l ectrocoagu lation - Th is u s e s  an e l ectr o - c h emica l 
react i on to start the co agu l ation o f  prote i n . 

Ozonati on - Th i s  proce s s  generate s o z one wh i ch acts a s  
the prote in " coagu l ating a gent . The clar i f i ed water may be 
r ecyc l ed for plant us e depending on its ch emica l content. 
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APPEND I X  A 

UNITS AND CONVERS IONS 

COMMON UNITS OF MEASUREMENT AND EQUIVALENTS 

1 . 0  k i l ogram = 1 0 0 0  grams = 2 . 2 0 4 6  pounds 

1 . 0  pound = 4 5 4  grams = 0 . 4 5 4 ki l ogram = 1 6  ounce s  

1 . 0  ounce = 2 8 . 3  grams 

1 . 0  metri c  ton = 1 0 0 0  k i l ograms 2 2 0 4 . 6  l b s . 

1 . 0  short ton = 2 0 0 0  lbs . = 9 0 7 . 2  k i lograms 

1 . 0  l ong ton 

1 . 0  meter = 1 0 0  centimeters = 1 0 0 0 mi l l imeters = 3 . 2 8 feet 

1 . 0  foot � 0 . 3 0 4 8  meters = 3 0 . 4 8  cent imeters 

1 . 0  i n ch 2 . 5 4 centimeters 

1 . 0  l i ter = 1 0 0 0  mi l l i lters 

1 . 0  l iter 1 . 0 5 6 7  quart s  

1 0 0 0  cubic centimeters 

1 . 0  quart 0 . 9 4 6  l i ter = 5 7 . 7 5 cub i c  i nche s 

VOLUME AND WEIGHT OF FRESH WATER 

1 . 0  cubic centimeter H20 = 1 . 0  gram 

1 . 0  l iter H20 = 1 0 0 0  grams = 1 . 0  ki l ogram 

1 . 0  gal l on H20 = 8 . 3 4  pounds 

1 . 0  quart H20 = 2 . 0 8 pounds 

1 . 0  cubic foot H20 = 6 2 . 4 3  pounds 

1 . 0 short ton H20 = 2 4 0  ga l l on s  

1 . 0  l ong t o n  H20 = 2 6 4  g a l l ons 



APPEND I X  B 

MENSURATION FORMULAS FOR AREA AND VOLUME 

H 

B 

RECTANGLE 

f\ 1  
I , .l I \ __ �.lL-_ 

B 

TRIANGLE 

AREA BAS E X HE IGHT 

AREA = 1/2 X H X B . 

" IT  = 3 . 1 4 1 5 9  

AREA = 3 . 1 41 5 9  X R X R 

CIRCLE 

L 7 1  AREA "= B X H 

B 

PARALLELOGRAM 

A 

B 

TRAPEZOID 

t 
1 

AREA = 1/2 x H x ( A + B ) 



VOLUME L 

w 

RECTANGULAR SOLI D 

VOLUME H H 

A 

CYLI�DER 

VOLUME 1 / 3  H 

PYRAMI D OR CONE 

PYR.A.M: I D  CAN HAVE ANY NUMB ER O F  S I D E S _ 

THE LENGTHS OF THE BOTTOM EDGE 9F 
EACH S I D E MUST B E EQUAL _ 

AREA 1 

w . :x H 

VOLUME = 1/3 X H X ( Al + A2 + 

AREA :2 

SECTION OF PYRAMID OR CONE 

.J Al X A2 ) 



H 

t 

CIRCLE SECTION 

TABLE OF RATIOS FOR CALCULATING CIRCLE SECTION AREA 

RATIO OF H/R 

0 . 0 0 8 5 5 5  

0 . 0 1 5 1 9 2  

0 . 0 2 3 7 0 4  

0 . 0 3 4 0 7 4  

0 . 0 4 6 2 8 3  

0 . 0 6 0 3 0 7  

0 . 0 7 6 1 2 1  

0 . 0 9 3 6 9 2  

0 . 1 1 2 9 8 9  

0 . 1 3 3 9 7 5  

0 . 1 5 6 6 0 9  

0 . 1 8 0 8 4 8  

0 . 2 0 6 6 4 7  

0 . 2 3 3 9 5 6  

0 . 2 6 2 7 2 3  

0 . 2 9 2 8 9 3  

0 . 3 2 4 4 1 0  

0 . 3 5 7 2 1 2  

0 . 3 9 1 2 3 9  

0 . 4 2 6 4 2 4  

0 . 4 6 2 7 0 0  

0 . 5 0 0 0 0 0  

0 . 5 3 8 2 5 1  

0 . 5 7 7 3 8 2  

0 . 6 1 7 3 1 7  

0 . 6 5 7 9 8 0  

0 . 6 9 9 2 9 4  

0 . 7 4 1 1 8 1 

0 . 7 8 3 5 6 0  

0 . 8 2 6 3 5 2  

0 . 8 6 9 4 7 4  

0 . 9 1 2 8 4 4 

0 . 9 5 6 3 8 1  

1 . 0 0 0 0 0 0  

RATIO OF AREAfRADIUS SQUARED 

0 . 0 0 1 4 9 0 1  

0 . 0 0 3 5 2 2 9  

0 . 0 0 6 8 5 7 0  

0 . 0 1 1 7 9 9 3  

0 . 0 1 8 6 4 4 4  

0 . 0 2 7 6 7 2 0  

0 . 0 3 9 1 4 5 6  

0 . 0 5 3 3 1 0 0  

0 . 0 7 0 3 8 9 5  

0 . 0 9 0 5 8 6 0  

0 . 1 1 4 0 7 8 0  

0 . 1 4 1 0 1 8 8  

0 . 1 7 1 5 3 5 5  

0 . 2 0 5 7 2 7 7  

0 . 2 4 3 6 6 7 6  

0 . 2 8 5 3 9 8 2  

0 . 3 3 0 9 3 3 9  

0 . 3 8 0 2 6 0 6  

0 . 4 3 3 3 3 4 8  

0 . 4 9 0 0 8 4 6  

0 . 5 5 0 4 1 0 3  

0 . 6 1 4 1 8 4 7 

0 . 6 8 1 2 5 4 6  

0 . 7 5 1 4 4 1 7  

0 . 8 2 4 5 4 3 7  

0 . 9 0 0 3 6 6 7  

0 . 9 7 8 5 7 5 4  

1 . 0 5 8 9 9 6 9  

1 . 1 4 1 3 2 1 0  

1 . 2 2 5 2 5 3 3  

1 . 3 1 0 4 8 7 1  

1 . 3 9 6 7 0 5 7  

1 . 4 8 3 5 8 5 2  

1 . 5 7 0 7 9 6 3  



APPEND IX · C  

TECHNI CAL REFERENCES 

1 9 7 1 Ut i l i z at i6n and D i spo s a l  o f  Crab and Shr imp Wa s te s . 
Un iver s i ty o f  A l a ska Mar ine Adv i s ory Bulletin No . 2 ,  Fa irbank s , 
A l a ska . 

1 9 7 9  Rea s s e s sment o f  Eff luent L im i tat ions Gu ide l i nes and New 
S ource P e r f ormanc e  Standards for the Canned and Preserved S e a food 
Proce s s i ng Po int S ourc e  Cat egory . Prepared for the U . S .  
Environmenta l Protect ion Agency by Edward C .  Jordan Co . , Inc . of 
Portl and , Ma ine . 

1 9 9 2  Ways to Reduce , Reus e , and Recyc l e  S o l id Wa ste Generated by 
S ou thwes t  A l a ska 1 s  F i s h  Proc e s s ing Industry . S outhwe st A l a ska 
Mun i c ipa l Conference , 3 3 �0 Arct i c  B lvd . , suite 2 0 3 ,  Anchorage , 
Ala ska , 9 9 5 0 3 . Telephone ( 9 0 7) 5 6 2 -7 3 8 0 . 

1 9 9 3  Re coveries and Y i e l ds from Pac i f i c  F i sh and She l l f i sh . 
Chuck Crapo , Brian Paust , and Jerry Babbitt , A l a ska Sea Grant 
Co l l ege Program , Un ivers ity of A l a ska , Fa i rbanks , Alaska , 
9 9 7 7 5 - 5 0 40 . Te l ephone ( 9 0 7 )  47 4 - 6 7 0 7 i FAX ( 9 0 7 )  4 7 4- 6 2 8 5 . 

1 9 9 3  Po l lut ion Prevent ion Opportun ities in the F i sh Proces s ing 
I ndustry . Pac i f i c  Northwes t  Po l lut i on Prevent ion Research 
Center , 1 3 2 6  Fi fth Avenue , suite 6 5 0 , S e att le , Washi ngton , 9 8 1 0 1 . 
Telephone ( 2 0 6 )  2 2 3 -l 1 5 1 i FAX ( 2 0 6) 2 2 3 - 1 1 6 5 . 

1 9 9 3  Wa stewater Hand l ing Practices i n  S e l ected F i sh Pro c e s s ing 
P lants in Northern Europe . Report to the Fisher i e s  Counc i l  o f  
B r i t i s h  Co l umbi a . Prepared by NovaTec Consultants , I nc . , 2 2 4  
West E i ghth Avenu e , Vancouver , B r i t i sh C o l umb i a , V5Y 1N5 . 

1 9 9 4  Proc e e d ings of the Wa stewater Techno l ogy Conference and 
Exh i bit i on . Fisheries Counc i l  o f  Br i t i sh Co lumb i a , 1 1 8 8  West 
Georg i a  street , Suite 140 0 , Vancouver I British Co lumb i a ,. V6E4A2 . 
T e l ephone ( 6 0 4 )  6 8 6 - 6 45 4 ; FAX ( 6 0 4 ) 6 8 4- 5 1 0 9 . 

1 9 9 4  How to Do a S e a f o od Proces s ing P l ant Wate r , Wa s t e , and 
wastewa t e r  Audit . Prepared by Alan I smond , Aqua �Terra 
Consultant s , Vancouver , Br i t i sh Co lumb i a  for the Province of 
Brit i sh Co lumb i a , Min i s try of Agriculture , F i sh e r i e s  and Food 
( Attn : John Wi l low , I ndustry Deve lopment O f f i c er ) , 8 0 8  Doug l a s  
street , Vi ctor i a , Brit i sh Co lumb i a , V6A2 Z7 . T e l ephone ( 6 0 4 ) 
3 5 6 - 2 1 6 7 ; FAX ( 6 0 4) 9 5 3 - 5 1 6 2 . 
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The. enclos ed Best Management Practices Plan has been 
reviewed and accepted as re asonabl e by committee members of 
Rocky Cove Fish Processors . 

Date ______________ __ 

Plant Manager 



BMF COMMITTEE MEMBERS 

The f o l l ow i ng peop l e have prov i de d  i nput to the BMP p l an f o r  
Rocky Cove F i sh Proc e s s ors a n d  agre e that t h e  goal s  and 
content are r e a s onable for operat i on at thi s  t ime . 

NAME POSITION EXPERI ENCE 

Factory Manager 7 yrs . 

Chi e f  Mechan i c  3 . 5 yrs . 

Foreman 3 . 0 yrs . 

Foreman 2 . 5  yrs . 

Master Fi sherman 2 1 . 0  yrs . 



DESCRIPT I ON OF THE FAC I L ITY 

�ocky Cove F i s h  Proc e s s o r s  is l o c ated o n  the S outh e as t  
s hore o f  Rocky Cove . Rocky Cove , i s a sma l l  i n l et that 
empt i e s  d i re ctly i nto Snively Chann e l  one m i l e  from the town 
o f  Redbank . The proces s ing p l ant was bui l t  i n  1 9 4 8  and has 
o perated every year on a seasonal bas i s . The f ac i l i ty 
c ons i sts o f  the main process i ng p l ant ,  a refrigerati o n  p l ant 
and i c e  room , cold storage ,  storage warehous e , phys i c a l  
plant and erigineering , offices , and a l arge dock that c a n  
accomodate three f i shing ves se ls . 

For the past eight years the main products have been fresh 
and fro zen fish and f i sh f i l l ets . Dependi ng on ava i l abi l ity 
of fish and market demand products range from cuts of 
individual servings to whole fro z en fish . Over 6 0 %  o f  a l l  
fish processed i s  usual ly salmon . Thi s  takes plac e over a 
two and a hal f  month period with one month be ing the pe ak o f 
the season .  During the rest o f  the year there is some 
s te ady and periodic processing o f  other f infish and f latfish 
depending on fishing and weather . Thi s  work is done by 
employees that l ive in the town o f  Re�hank . 

The fish waste from the Rocky Cove plant cons ists o f  heads , 
guts , frames , trimmings , and unusabl e  f i sh . All this waste 
is flumed or conveyed to a grinder and pump . The ground 
fish waste is pumped through ' a  4 0 0  foot pipe out to Snive ly 
Channe l where the discharge is located at the ten fathom 
mark . 
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s t r e ams . Al l the s tre ams a r e  a c c e s s i b l e . I f  t h i s  does not 
g ive good r e s u l ts the i n s ta l l at i on o f  a f l ow me ter o n  the 
s a l t wat e r l i n e  wi l l  be inves t i gated . 

RI SK O F  PROCES S STREAMS 

Almo s t  a l l of the f i sh wa s t e  is from the area where the 
f i sh are cut and c l e aned . Mos t  o f  the rema ining waste i s  
from the cours e s creening step . Anything e l s e  would be in 
the drain water from the ho l d i ng tank . It i s  estimated that 
thes e  stre ams account for 9 6 % , 3 % , and 1 %  of the fish waste .  

IMPROVEMENT GOALS 

In o rder to increase recovery and r educ e  waste the 
number of sample we ighings on f i sh be ing processed wi l l  be 
increased . The goal is  to try to achi eve and maintain a 
higher recovery rate . 

GOOD HOUSE KEEP ING POLICY 

Chemicals and too ls used for clefuling are kept in a 
separate storage area away from the process ing f l oor . 
Foremen and selected peopl e  are trained in handl ing , use , 
and proper di lution of chemicals during cleaning . - They are 
the only ones authori zed to do this . 

To keep bui ldup of waste on the f loors and grating to a 
mini�u.."U. there is one person from each pro·cess ing area that 
is ass igned to regularly clean and assure that waste streams 
are flowing . 

Al l used ice i s  run through the screeni ng step so it is part 
of the overal l waste stream . I f  thi s  i s  not pos s ible it i s  
s e t  as ide in tote boxes unti l i t  can be dispos ed of . 

EQUIPMENT MAINTENANCE AND REPAIR 

All f i sh and waste are moved by conveyor belts , water 
troughs and flumes , or by hand . Worn or j ammed conveyor 
belts are usua l ly repaired by the shi f t  mechanic in ten to 
twenty minutes . Repl acement may take up to one hour 
depending on the amount of damage . These are the only 
mechanical devices in the process l ine that can fai l  and 
cause a backup . This is a common enough occurance that the 
parts and procedures for repair are well known . 

In the event that the main grinder and discharge pump needs 
repair or s ervi ce the following provis ions have been made . 
- Spare parts and a motor are located nearby i n  a storage 
locker . . 

- Lift points and hoi sts are s et up to remove the entire 
motor , grinder , and pump . 



- To unc l o g  the pump r equi re s  approx imate l y  one h our . 
- To r e p l a c e  the grinder and pump impe l l e r  requ i r e s  two to 
thr e e  hour s . 
- Rep l a c i ng the ent i r e  un i t  wou l d  r e qu i r e  f our to f i ve 
hours . 

INSPECTIONS AND RECORDS 

A new dai ly product ion report i s  b e ing drawn up that 
wi l l  include the f o l l owing information . . 

- Weight o f  f i sh proce s s e d , we i ght o f  product , amount o f  
f i sh waste , and recovery rate . 
- Water use based . on measurements or best e s t imat e . 
- Any c l e anups and amount o f  chemi ca l s  used . 
- Mechani c a l  fai lures , repa irs , and mod i f ications . The 
estimated e f fect on plant � f f i c i ency and waste streams . 

EMPLOYEE TRAINING 

The are respons ible for overs e e 1ng 
training s e l ected process i ng p e rs onne l  in the proper 
operati on and goa l s  set for di f ferent proces s  f low streams . 
The contro l  po ints and procedures are covered be l ow .  

SCREEN AND SORT - Salt water spray shou l d  be s et to a 
l eve l to c l e an the f i sh be ing run . Reduc e the f l ow rate i f  
there i s  over spray o r  waste tha t  i s  not entering the catch 
pan . The water should be s hut o f f  when no f i sh are be ing 
was hed and sorted . I f  used i c e  i s  be ing discarded enough 
water f l ow must be provided to prevent blockage of the wast e  
flume . Large unusabl e  f i sh may need t o  b e  cut up be fore 
entering the waste f lume to prevent blockage . 

HOLD ING TANK - The rat i o  o f  water or s lush to f i sh 
should be about one to one . A h i gh l eve l mark one foot 
be l ow the top o f  the t ank i s  not t o  be exceeded . This high 
leve l  mark would indi cate a vo lume o f  about twenty tons o f  
f i sh and water . 

DRAIN BELT - The spray here shoul d  be adj usted to r i ns e  
the f i sh c l ean and a l s o  keep t h e  belt c l e an . I f  the be l t  
becomes c logged and dirty the spray may need to be turned up 
or the belt stopped and hand c l e aned . A clean be lt i s  
needed t o  keep waste from be ing carri ed to other proce s s i ng 
steps or outs i de the 4rain system at thi s  step . 

FISH CLEANING, AND PORTIONING - There are a number o f  
di f f erent stati on s  and individual s  that hand l e cutting , 
cleani ng , and trimming tasks . Al l emp l oyee s  have been s hown 
the water shutof f s  for the hos e s  suppl y ing the ir s tat ion and 
have been instructed to shut o f f  any water that i s  not be i ng 
us ed in the proces s i ng steps or when there is a break or 
stoppage . As out l ined i n  the good hous ekeep ing s e ction a 



p e r s o n  has been a s s i gned the duty o f  regu l ar l y  pO l i ci ng th i s  
a r e a  t o  c l e anup sma l l  s pi l l s  and bui l dup , and make s ure 
was te i s  f l owing in proper channe l s . Thi s  person a l s o  
mo n i tors the use o f  water . 

S P ILL PREPAREDNESS 

Duri ng ve ry heavy f i shi ng periods there is too much i ce 
to d i spos e o f . Thi s ice wi l l  be d i�pos ed o f  by dump ing o f f  
the West end o f  the dock o n  outgo ing tides . The amount o f  
dumped i c e  wi l l  be recorded . In the event that the main 
gr inder and dis charge pump i s  down , waste wi l l  be dumped 
down the o l d  f l ume that empt i e s  di rectly into Rocky Cove . 
Past exper ience ha s  shown that thi s  can be done for up to 
twe lve hours wi th no vi s ibl e material depo s i ted o r  l e f t  
onsho r e  after o n e  da i l y  cyc le o f  tides . The amount o f  waste 
diverted wi l l  be recorded along with notes o n  any e f f ect o n  
beaches and wi ld l i fe . 

SECURITY 

The entire waste s ystem includ i ng coll ection in the 
pl ant I gri nder , pump , and di sharge pipe are a l l very 
vi s ibl e . Any operat ion or tampering by unauthor i z ed peop l e  
could b e  s een by foremen and other workers . The pipe l in e  i s  
above the ground and para l l e l s  a we l l  trave l e d  path t o  the 
beach . Any l e aks or damage to the p i pe can be eas i ly 
detected . 



APPENDIX E 

AGENCIES AND ORGAN I ZAT I ONS 

Pac i f i c  Northw e s t  Po l l uti on Preve n t i on Re s e arch Ce nte r 
1 3 2 6  F i fth Ave . suite 6 5 0  
Seatt l e , WA 9 8 1 0 1  

Uni ted states Environmenta l Protec t i o n Agency 
1 2 0 0  s i xth Ave . 
Seatt l e , WA 9 8 1 0 1  

Nationa l Mar ine Fi sheries Servi c e  
Northwes t  Fi sheri e s  Sci ence Center 
2 72 5  �ontl ake Blvd . E .  
Seattl e , WA 9 8 1 1 2  

Mini stry o f  Agriculture , Fi sher i e s , and Food
" 

Aquacu l ture and Commerc i a l  F i sher i es Branch 

8 0 8  Dougl as street 
Victori a ,  B . C .  V8W2 Z 7  

Fi sheries Counc i l  of B . C .  
1 1 8 8  West Georgi a street su ite 1 40 0  
Vancover , B . C .  V6E4AZ 

Washington Dept . of Ecol ogy 
POB 4 7 6 9 6  

Lacey , WA 9 8 5 0 4 - 7 6 9 6  

Industry Canada 
9 0 0 - 6 5 0  West Georgia Street 
Vancover , B . C .  V6B5H8 

B � C .  Envi ronment 
1 1 0 6 - 1 1 7 5  Dougl a s Street 
Victor i a , B . C .  V8V1X4 

Environment Canada 
2 2 4  West Espa lnade 

"North Vancover , B . C .  V7M 3 H 7  

univers ity of Alaska 
Fishery Industrial Techno logy Center 
Kodi ak , Al aska 9 9 6 1 5  

Institute for Food Science and Technology 
Col lege of Ocean and Fi shery Sci ences 
University of Washington HF- I O  
Seatt l e , WA 9 8 19 5  

oregon State Univers i ty 
Seafood Laboratory 
2 5 0  3 6 th Street 
Astori a , OR 9 7 1 0 3  


