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o p ABSTRACT
. 5.

vT’he" developﬁent of instructional m&?{{al_ for operators

. of /marlna'oilspill countermeasures equipment 1is decribeda

The purpose of the material uas to facilitate, the taczll of
procsdurnl tasks initially learned in courses offered by the
0ilspill Gouncermessures Trsining Unit in St. Johnds, New-"~

. t‘oundland s - : K

Once the need for new material was demonstrated, the
audience chAracberistics and tasks were analyzed. A printed
manual was selected as’ the: most appropriate medium. A

Préliminary Version was produced ,'which was evaluated by

-content and audienca specialiata, und a sample of the t.arget :
audience. It was also reviewed by the manufacturers of the .

equipment. 'Sub‘saqvuently a final 1981 Edition was produced. -~ °

A panel o!‘ experta rated the final version good to
excellent. Pilot testing indicated that after exbsnded
psriqu of 'no prac'cice' or .exposure’ to y.ha spac{alized equip-
ment, target audisnde representatives could successfully

q‘nswer questidns d‘ operating proocedures through refe.x‘snce

to. the manuali The continued use of the.manua

recommended.
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_CHAPTER ONE: INTRODUCTION

General Background
PR S . ¥

=

Tere preparing for explorauory drilling in the offshore

|
4ffshore drilllng activity had accurreg in the region during

the prév}oué ten ye'aré, “but ‘1979 was ‘expected to see a

it also raised the possibility of serious o0il spills on: the

'Laluublg fishing grounds which exist in the same area.

.l‘ 1ncre&s”ﬁg. the oil companies exploring in the Bsnufort Sea
‘ were devuloping plans to ship il from that area’ to markets
; in, Eastern Canada and the United Stgtes of America. The oil
would be cafried in special tankers, using a route through
the Northuest\l’aasaga to Dayis scrue, then southuard along
the Labrador Eout ‘and past insular Newtcundlund to their
‘deetinations. Such tankérs would also be a source of rigk of

3 Doy i
feoent e ofl spillu 1n [bha region.

- . o ,

In the.rall of 1978, a number of mujor oil ccmpan-iss

. waters of Newfcundland, Labrador, and Nava Scotia., Sporadic,

-concérted effort. This promised, if successful, to bring a,

tonsiderable baost to the aconomiea ‘of these provinces, .but

At the aam’e time as east coast exploration activity ‘was®
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In 1978, St, John's was already a centre of Canadian
expertise- in oilspill goﬁnt‘-r-uuurasl The _Murlins
Emergencies arm of the Camadian Coast Guard (CCG)-maintaine
a consigderable dapot of squlplent, and stationed a small
cudre of trained paruonnal in the city. It was also in the

process at)equiring some of the newest Europsnn equipment

l‘or cumhutting cf!‘ahore nil spill). .
. ey o B ¥

In Sepbomhst of that year cha Cantre t‘or Cold Ocaun .

Resoul:ces Englneering (C-CORE)*at Memorlnl Universiby c?

Newfoundland (MUN) received ‘a rsquest for inl‘ormution on
.training programs (for oilspill counternoqaures aquiplant
& _opsrators. Tha requu\\came from a company in the North-wast

" Territories vhlch vaa pruviding a repanu tean in that “area.

Coinci:dent vith that raque.:t,,the ou companies operating on

_ the east coast wére plannimg how best to fulfill lhai‘r

obligution “to federal lnd provincla‘l govermnnu to be ab

to tiﬁal uﬂ'actlvely wifh uny ulel roaulung from their 3

Activi.uea. An induutry co operntlve ‘,tu being dlacuusd

which would buy aquipmant and mhinhin a reponse capnbility.

Thie group .would. also need to traif equipmunt oparatpri

(Granville tmd Strong, 1981). -

>




- The, OCTU Courses, * S :

Dissussibna -took place'involving four .1acul ager‘u_:ias:
CCG Marine Emergencies, the College of Fisheries,
Navigation, 'H;rinar Enginee‘r‘ing, Vand Elec&ronics (thd
College), and'two groupu uhhin MUN, . the Extedgion Service P
and C-CORE, These diseussiuna rasultsd in the submission af L
a prop sn; by ECORE to the Eastcoast Petnoleun Dperat.ors'
Association CEPOA), for funds to develop a tr&ulng progg‘n'v'
for oilspill equipment operators. This progrum voul\i be
:melementtad through an initiully informal group, ‘made up of
mambérs of “ the' four organizationa, “to .be known as the °
Dilspill Counterneusuras Truining Unit -+0CTU.

» E

One particular aspect of the propos’nl was the creation

.ur reference mng\rial.ror the traineés,” for usé both during
“the courae,qnd,’more impoptantly, to assist thern' in later
vrecal_li:_ng the ngsra‘ting p;ncedurqs. In Novéniber, the author

was engaged 'by MUN Extension Service to develop the ™

mat’erisl. e

. ¢

'The firat course t.o bo ﬁeveloped was designad to teach ,
the bulc opérutian al‘ a variety of pieesa of equipmsnt used

to combnt ap oil’ npill. Exiating equipment: is usually
rd
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considered to be for use either offshore, that is in open
water subject to oceen‘ waves, or‘ inshore, in shelte’re_q
waters such as buys-ar‘:d harbours. The concentration /ot‘_ the
first course, "‘Offahore One" was on,the offshore equipﬁent,
but the inshore ‘equipment was d‘iscuséa«'ll briefly.=A
ccmplemenéury "Inshore One" course was !‘nrgs’een, which would
have t}(a opposite emphasis. An "Offshore Two" ceurs‘a was
also envianged; which would deal with the offshore equipment
in greater detail. k ¢

" The Offsfioxe One course was one week in length and
heavily oriénted toward practical, "hands-on" instruction on
the actual equ~ipme‘nt. Instruction was to be done by staff of
the College and CEG. Representatives of qthqr organizations
were to be 1nv’1ted to give i{xstruction in 'general matters:
concerning oil spills, but the relative time allotment was
very small compared ¢d the main activity of .teaching "-he

qperation of the equipment. : g
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&~

Broad Specification for the Material

The initial requiremants for the material were drawn uf)‘;
'by,tha 0CTU group (Bulsom, 19‘78, Note 1) In summary, these '

were: .
|
Oonpaﬁt: ul‘l‘shors undT;shore oilspill countermeasurer
equlpmant operation, and sume background on oilspills
.aqd environmental a\s_pecta, in line wit}; the courses

being developed;
e

Purpose: to provide reference material. for use by trainees

dl.xrir;g and especially after ;hair course; and

' R

. Scheduie: a “ussable preuminnry version to be availabla r“ :

the f‘irn course in aarly summer, 1979.

The author was to develop th; -nsterial from scratch
with mlnlmnl supervi:ion other than of ayroject munagerpenc w
nature. The OCTU group's major concerns were. that the
mataMal should be of high quality and uvailnble in gcod’
time and within budget. . . -~ ’ '




Intrnoduction

= . The concept -of "a manual™ was inherent in che.ori,ginu
, ,'oc'l:UAp,roposal. Nevertheless, it.uss felt that this
conclyusion should-be rewiewed in a systematic .fashion, to

ensure that this was the most appropriate sc;luuon to the .

basic prc;blem:

. countermeasures equipment, .leadrned dur.ing a course of

instruction but without follow-up: practice.

the n_ece§sity to provide a means to

facilitate jhe ratention of the operation of.oilspill
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CHAPTER TWO: THE NEED FOR MATERIAL DEVELOPMENT

The Need for Materidl . o

The purpose of the -initial 0CTU course wad to t.—rainba ’".
group. of persons which would thgh be aviilable, in the svent:
of an oil apiil'in the region, to operate the vnriéty of
squipm;nt required for an effective cqunbar»me‘asures
operation. Thay‘ would worl; under ﬂ"le supervision of oil
company or CCG personnel. The trainses would have 'fj,-y; days
of training on ‘the hqui;‘ment‘, ‘after which 'they would return
to their usual ;mploymex;t (Grenville’and étrung, .1981).

A number .of sources of trainaes.‘vere discussed in the
_aarly stages of ths project. T)‘xeae ‘are explained in detail
“in chapter Three, but it is ralevan‘t to note thn although
many truneea were expected to have some experienca of the’
sea or the mrine industry, none were expectad to, have any
access to the, oilgpill aquipmant.,vother thsn_through the
course und'ahy refresher training :that THight be arranged.
T)u‘u the primsry requirement for the material was to ~

' t‘aeilltate ratention and:recall of the course content, vhich
would normally be’ rapidly i‘orgotten. g

'
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-

There are th vancepts of the mechanism by which
forgetting occurs: interference and trace decay (Adama,

1967£ Schuidt, 1975) Very briefly, interference theory

holds that learning a task other than '.ha one primurily .

under considarauon causes t‘nrget.ting of that primary task.
If the s‘econ.dary learning/ precedes learning the primary
! t.a‘sk, .interferenne is roactive; if it follous, intaﬂ'erence
is retrosctive. 'Trnce decay theory- states that l‘orgettmg is
a purely time-—dapsndant function.
i -

The tasks which the material would e covering were

primarily motor skill procedures. ‘M‘ost of the research on

long-term retention of motor skills has focissed on the

parameters of ‘retention, rather than the the mechanisms of

" forgetting; and th}raz‘ora there is no concensus as to \?chh
of the two theories is the primary cause. 'In major review
of research on the rate’ntion of motor. skills, Schendel,‘-

Shields and Katz (1978) concluded that® there was o raal

o

evidence for truce decay, and‘ that interfergnce is unnkely .

to be significant unlus the acher lear; ing is clonely
‘related. Neverthelesu. peopla “do’ forget, .as ruaarch,

indeed as ccnmon

invariably showsd (Schnidt, 1975Q ‘and
\

knowledge indicates.
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" / -
Research has indicated that there are considerable

differences between the retenbiop"uf continuous task skills

and of procedural tasks. A continuous tgsk (also called a

perceptual-notor task) is ‘defined as a task which involves

repetition of- movement pn‘tf_.erns which haveﬂ no discernible’

start or finish, such as steering an automobile (Adams,

. 1967).. A procedural task .vas defined by Schendel et al |

(1978) as a fixed "sequence of ﬂiacrete tasks, which
‘t;hsms'elvea hnvs‘defineahle _start and erd po“inta, and are of
short duration. Changing automobile genrs with a manuul
shift systam was their example. Anothsr exsmpls would be

preparing. and starting a piece of machinery,

In general, re’search has 'shown thfu,’t’ co,ntimigus task
skills are retained very well over considerable p.eriods (\ip
to 'two years) in several tyiies of tasks, Suzh as tracking

(Amponu’..l’a‘rr, Bloch, Neumann, Dey, Mariom, and, Ammons,*

. 1958) and balancing (Roehrig, 196‘4). Adams and Hufford

(1962) found that ‘n ten month :nterval of no-practice did

‘not- degrade continuous l‘light-control_r:;e‘s'ponse 8.

I ;

Conversely, procedural task skills uppear' to be

forgotten very quickly. Ammons et al reported prn!‘iciency“

.lou‘u of up to fifteen per cent over one day, and fifty to’

i
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seventy-five per cent over periods of six months to a year.
An interval of two years resulted in los»sss of sixty to
ninety .per cent, depending on the original level of mastery.
Thesg typed of results were barne‘aut in & number other
studies (e -3 Mangelkoch, Adxms, and Gainer, 19’71, .Grimsley,
1969). Schendel et al'reported a number oi‘ us military
studies uhich supporr. the same generalization.

3 ¥

A preliminary review of the skills to be trained in the
OCTU course revealad that they were mostly of a procedural
nature. There were very few continuous-mocur tasks.
Furthermore, the discrete elements of lthe procedural t.as’k‘s
were not 'complic&tad in themselves. Thus the goal for the
material was seen to be the facilitation of the retention of
((Iu-,‘ 4n ;lieu of the findings on the degree to which skills
are forgotten, virtuully‘re-instruct) the‘procadui'a:!. tasks

involved in operating the equipment.

Alternative Solutions . .
Three alternatived ﬁere identified ag he_!.ng theoretic-
ally c‘npable‘ of achieving Vth’e éosl: retrqlniljig, practice on

the equipment, or self-study of instructional material.’
0 .
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Retraining: This was identifiéd as being ‘pos”siblé‘

through a follow-up course, Offshore Two. However, this

course was not foreseen as being for all those who took the

P ) 3
first cnugsb. Actual ral‘rasher traindng was_seen by OCTU as
an impmeucnl solution, i‘or reasons o!‘ cust and verk-lond

on _instructora, since the frequency would nsed co be quite

4 i .
high if  the ski;ls were to- be mninttxined at an acceptable

Tevel. ’
g . . 4 .
Practite Sessions. Sipce the é\q:‘xipmant concerned is
large and heavy, special u;rnnge;nant.s would be required to
zake it available for }nctice. Such arrangements were

considered impractical, chiefly on cost grounds.
_Self-Study Materials. It appeared thnt, 1t self-study
muteriuls could provide the necessary instx‘uction, they

would baA the most practical solution.

Richardson (1967) concluded that mental practice of

’prﬁ‘cqii\iras could significantly enhance the retention-of

procedural m;:t\ox_' tasks. Other reaeé.rch (McAllister, 1953;

Holding, 1965) hu shown {hat verbal cues can also improve '

the mnlntamnce of _ procadurul task skills. Finally, Grimsley

(1969) found that hraining psruonnel ‘in a 92-step procadure
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’ was ei;uglly effective using the real equipment or a drawing
with a high .da‘gree of functional similarity. Thus , it
appeared that self-study muterial which contained
verhal/textural cues Qnd +isual represenhtiem ought to be
etf!‘sctiva at maintaining ghe skills taught in ‘the 0CTU:
course when’ usad to promnte mshtnl ptactice of the,
procedures. This supported the EDTU groups originai'
'conce.pt, and so the solution of ptéviding the trainees with

sslt‘-sr.udy materials was adoptad. |
Alternative Sources of Materials

Since the cost of davelopiné new materials is
‘inevitably higher. than either using existing mat;arial
unchanged or adapting material from other.sources, the
sunnbility of available materials was assessed for the
purposé at hand. ThreeAsourcas of material were {dentiflad.
‘ published literature, other courses, and the Mbment

manufacturers.

Published Liteuture. Althouq there is a cnnsideruble
body ot‘ literature genornlly concerned with oil spills, 1t
s ulmo}ut entirely of a ‘scientific nature, or 1is’

informational but not -specific. Searches of relevant indices




.

The Ne;d for Material Development 13

’ ° &

H revealed only one item-of a pedagogic nature. To quote the

publication itself, The Basics of 0ilspill Cleanup: -

i "...is designed to provide basic -information to the [ .
. public at large and to those pérsons who may actually

| . <~have to deal with the cleaniup of an oil spiTl,\although

f it is not intended to serve as a’ field manual.

'/' (Fingas ,' Duval and Stevenson, 1979, Foreword )

i ’

The content of the book is both genera]: (in'terms of

. sﬁuipmanb) and specific (in terms of the theoretical apsects
v of oil spills). Whilst it pr,ovi'ded interesting and useful
b;ackgrnund reading, it was_judged to be' of 1ittle \;lix'act
value, either vt‘or adoption or aﬂapt’ation. The main reason
‘for this judgsn:ejt was that the book contained -no’

information on the actual operation of the equipment.

-

K’nte'rlal; from Other Cournee; There were three oilépill X
counter‘menaure‘e schools ‘1n English-speaking countries. flwé
L were in Texas and an;‘ in England. Both Texan schools, at
’Texas_ A&M University and Texas AKL Univarsﬂy tssue manuals
to their trainees, and copies of each were obtained for

. - evaluation (’l‘i'xu Engineering Extension Sa’rvice,’ 1975; - Texas

et ,Univarsity, undated). Although differing greatly in

i prauntn_t‘!én. ‘hotl‘l contained a little information ‘on every
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,aspect of uil spills, and were apparently designed fgr “those
responsible for,&he nanagement of & countsx_'measures
operation, Furthﬁore, both concentrated on nearshrore
spills and associated equipment, and c'ué‘ not cover the
of fshore equipment‘ vhic_h was to be fundamental in the OCTU"

co‘urse._Conseqnénbly, both were Judged unsuitable.

The school in England was operated by British “Petroleup
Limited. A member of the OCTU group attended .the schbol.‘ and
eported back that the materials available were duplicatud

hsnd outs, andr did noc ‘deal with the operation of the
equipment. As with t.ha Texan schools, the main sudfence was
comprised of management level personnel.

Materials in languages other than English were not

¥ 4
sought. ; ﬂ

Materials from the Equipment Manufasturers. The CCG had

vcopies of all the materials s‘up’plied with each piece of

equ‘ipment. This nmaterial was of “variable usefulness, bogh in
4 ~ s

content and format. Nome of it was published in' the ususl

senge of the word.




‘The quality.of the.content ranged‘from the very ninimal’

infornation contained in the brochure suplied with t»

Vikoma ‘Seapack, to a full maintenance manual for the Framo'

skimner system, which included c_onsiderably’mora inFornation

thqn‘n c’nperntor would need, or even want. Most.,of the basic

‘operating instructions q$u1d be found in this naterial, but.

it vas. inadequé{e for use as instructional.material.

The 'fornats of the manufabturers' material also varied

widely, both in page size, type size, and illustrative

detail, ‘!'ho smallsr typefaces were difficult to read, and

reproductinn would have been diFicult. '
.

Overall, it was considered thit €he use of themasiu-
facturers' paterial "as supplied" would be’ 1nne’ppropriate,
and tha:t adaptation would be as "involved as developing new
material, \uhilst less satisfactory. It was therefore

concluded that new material should be dev}elcped.

e ¥ ! ! i
Rationale for the Development of Material 4 &

by Exadin&tlnn of existing material estnblished' that .

development of " new i.nutructionnl nutsrlal wa.a required, the

purposs of which'Wwas to ensble- peraons vho had reeeived;

o, 5 \
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.

instruction in the basic operation of certaln pleces of ‘

equipment during a one-week eouras/yo refresh their
,kr;ouledge of operating procedures throughout axt‘em’ied»
periods without practice. - - B v ‘

. ‘ ‘ - 3 3
x . It was intandad Lhut acaasicnnl grac“ce uessicns migm .
be arranged which Hauid refresgh s’ufficiently ‘t-ha act\)ul ;
motor Skills ‘involved,‘ given that’ thesa.are retained muc}h_
better then procedural, skills.

Content information was to bo obtained from tvo ain
sources, th;_ nanufactuers' litsratgx;e and ;haﬂ’ at CCG
Marine Emergencies (Neufuundlund), “who Jhad ccnsid?rabla ¥
experience{in operating the equipment. Primary ras’ponsib-

ility for “ e development of the materfal. was given-®o the

author and MUN Extensior Service. g 3 s
& B

. - ~
The preject schedule called fur prs].iminury drafts of
-the sections on. specll‘ically oEl‘shors equipment to be:
, dvailable by April 1979, with -a full glmt"t edition to be
“produced by ‘the end of July that yoar. This would be —

reviewéd and ‘avalunbed, and a final editlon vnuld be

produeed under a new. propaul at a later dute. " =L

. P : #
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.

.Outline of‘ the Development Process
I 4
- Many models of the process of instructional‘deveIOpmeh§
huye"bean published, the con;plexity of which range from the
vary éimpl t0 the exceedingly complex. However. "x’egatdless“
ol‘ the simplicity or camplexity of K particulur 'systems
upprquch:.to dsv'elucping instruction, nll models  have nany
similarities" (Twsl’l;ex-, Ux’-b'ucﬁ, and Buck, 1972, p.1). The
process adopted for this project was modelled in Figure 1.
It incofporated: the comapn olevents of published models, - ’
adapted to Qlﬂb the p’a.rticul"r 'cix;‘cumutnncsf of the project.
The major staps in the prccsss are reflected in t,he follou—'
ing chuptsrs of the report.
Lo - K # .
-
For the purposes of the’report, the stgps of the
profzess' are described in linear fashion. This does x'z.ot:
reflect aecuratgl.y the sequence of revents, part!cuiarly in
the.neps leading up to the t‘enting qfvaudlenca.react.i,ofh.
) The inte.racuon of the -various activities during this phage
;re (disgrammed in Figure 1, th‘oug’h still in a simplified

way, as is usual in the presentation 6f such models.
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Define Target Audience

!
Develop Px@e i

Define Tasks

1 : ,
Identify Required Abilities

\

Identif: Identify Identify Identify
Learning Entry General Special
“Ability Abilities Abilities Abilities

g . . b culll g
s .
Define
Content,
- 5
Select
Medium' &
. Desi n '
° Preliminary* "
Edition Design
. Audience
§ Reaction
< Spectalist Instrument
Review
| <
Produce
Preliminary
Edition 3 '
e .
Test Audience Reaction
1
(Design Final Edition
A 4
%  — T N 1Y
Produce Design Design
¢ Final . Expert Pilot
Edition « Evalustion Testing
o Instrument Instrument
| o I
) Expert ) piTot
 Evaluation ! Teating
Develop
Ooncluuone
and
% Recomnendatianu

Figura 1. The devslopmant proéua.
. /
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CHAPTER THREE: ANALYSIS OF TRAINEE CHARACTEI&S;I‘IGS

Dsfiné:n

The "definitién of the primary users for whom the

y‘mt.arinl,vas designed- was simply those par'aqns who vqul& bé,

taking the O0CTU cou{ée. Although a-n!mbslx" of iikaly gources
ovt‘\, t‘raineea were -identified during the early stage‘é of the
deVelopment of the course, it uas“deciqed by the OCTU gro{xp
vthnt these would not hécessarily be;. the only persons
admitted. It was thereforé decided by the group that only a
generul profile should be used to define potential brainees,
and hence users of the matarinl (Corxnack, 1979, Nota \

This general profile is, preaented in Table 1.

Expected Entry AbiIities
.
The 'experi.encs aspect ot:- the profile was not seen as
<torm£ng a.d'el‘inits requirement, rather that such a back-
ground would be . daetrub,le in assisting ‘trainees to learn
t.he course content. It wls l‘oreuean that bhe probabuity of
persons totally lacking in relevant experiance taking the

course was low, uncu t.he traineu uculd be aent by an




Analysis of Trainee Characteristics

Table

General profile of

20 °

1

trainees.

Expec ted Norm

S - Formal
. Characteristic ; . OCTU
% i X Criterion
. ‘
©.Age T Adult __°
Sex T *  None
D N
I:éarning © ' None
. Ability
-
Entry . None
Abilities N
!
&

v
18 to 45 or

50
depending on physicnl
fitness

* Males would be greatly

— —predominant

Functionally literate
at general societal
level for' Atlantic
Canada

General experience
with common small
tools; some familiar-
ity with the operation
" of powered machinery;
some familiarity with
the sea.
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employer in virtually all instances, afxd employers would be

unlikaiy to be willing to pay for someone unsuitable.

‘Thls type of informal filter mechanism is not unt’:ommon’
in,agenciee ﬁro%iding courses to industry om an actual-cost
basis. It is used, for ‘example, by the Petroleum Industry

Training Service, which urrnngea'ma‘ny technical and trade

T " courses for the' 0il industry (Anderson, 1983, Note 3).

"Learning Ab;luiaa and Implications 2

With such ; ldmited:definition ;:t the target audience
and with no provision to be made for pra;t:sting, the estab-
lishment of any meaningful description of learning abilities
was impo‘:sible‘.\ Evén such limitations as "high-school
grgduates" would in al} likelihood. be broken, at least

occasionally.

As an alurnutivs! it was decided to design the p:'oto-v
type material on the basis of gsnara’l principles (simplit;_itﬁ
of language and copious illustration), and to correct for
any t_ieficiencia‘s or comprehension problems after the

formative evaluation. o
ol
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. CHAPTER FOUR: TASK ANALYSIS
~The Tasks of- 'an Equipment Operator

.In examining just what an equipment dperator needs to

know, it was found that in additioh to.the basic oéax‘-nhinj

’ p;inciplsé of & number of pieces. of equipmen¥; some other.

aspects vere important. Primarily these related to safet
considersnons. but the‘ OCTU group requested that some
content be included dsscribing the situation in which the
operator would be uorking, for sxample the ,management

.
structure above him, a brief A_:eqtion on cleaning shorelines

and harbours, and some information on the anvi'r;mment's

effects‘ on oil spxlls. These aspects were considered to be
supplementary 'co .the major job of equipment operation

(Cormack, 1979, Nota 2). !

The Major Tasks - Operating the Bquiplent'

There are two banic metnods of counteracting oi‘l
apill. The first, and preferable, method 18 to cpnt:ir the
0il and vt.hen to recover it. T;w alte;nnti‘}e is to spray
chemical diQperaanta'gq the floating oil, to spead" nup  the
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§ : )

natural procass‘of dispersal and degtad;tion. There have
% & >

been 'cther, methods proposed and experimentally tried, bub .
< none were oparutioﬁal at the time (Ryan, 1979, Note 4). The ’
major pieces of equipment to be operated are shown in '!‘nb}wm

2, in the context of their function \andv_uppx-cériate usaée.

¥ Figure 2. shows the first bfaﬁkdbwn of the equ'ipmant
X operator's role int.o its major tasks. The upe’ration‘ of each
piece v:;f offshore e;zuipq:avnt is furbhax; bque;x down into
pracedur'es in‘Figures 3 to 6. The ne;xt level down v{ould be

the actual elements of the procedures, which are described

in the final material (Appendix A).’ : -
i -

Subsidiary Tasks

Safety. Anx H‘prk aqﬁociated with the sea or with oil
products can- be &gngerous. It was bhe‘f‘a[ora:considerad
essential to consider safety as a part of the material,
ulthough"it_ does no"T raadiiy fall ‘fntu the cutégory_ of a
task. Five groups of hdzards were ident}figd in cor;au‘tation
with the, content ‘speqa.lists':. machinery and 'equip'man;;

' g_eneul hdzards nf being at sea; hazards on ~1nfgg yeas‘ela;'

hazarde in suall boats; and fire hazards. The rules for

safety at sea are shown in Figure 7.
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Major equipment ty.;peu

N -

24

5 Function’
Containment. -Recov:ery ' Disposal _‘
Of f'shore * Vikoma . Framo Warren
* Oceanpack ACW 400 . Springs.
& Spray eq._
Inshore Vikoma " Slickbar Ylarren
Seapack Transvac Springs .
< Spray Eqt.
Hurum Flexy- Small Disc
»Boom, - , Skimmers \
Slicklicker
R "
-
i ~
> 1\
B T

<'.
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L E / . ___ Opérates offshore Vikom Oceanpack
. containment equipment — (Figure 3)
» | . Operates offshore — Framo-ACW System
recovery equipment (Figure 4)
. L. £
B -l Operates offshore _ Framo Pumps
-trangi‘er equipment (Figure 5§
) K |__ Operates dipersant _ Warren Springs
. . .. spraying equipment Eqt. (Figure_6)
. c . .
N Knows and obeys' — (Figure 7)
Offshore . | safety rules .
. Equipment .
. .Operator — Operates small boats — (Figure 8)
0 | ‘Operates portable VHF — (Figure 9)
4 I radio equipment f
32 : Inshore equipment
4 (Figures 10 - 13)
Shoreline Cleaning
| Has linited v
knowledge of * Response Team
5 Str oture
'
- Environmental
. N > Aspec&\s

Figye 2, Overall tnsk analysis
for offshore equipment operator.
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"

5 ’—Knaw purpose and princples of operation

g [— Start engil"xe

— Prepare for laying the boom

Operation . 3
of Vikoma —f -
Oceanpack - f[— Activities during operation ° - ~

. With vessel winch -
— Recovering the boom —[ .

Vith Vikoma capstan '~ |

N P
— Regacking t}}e'boom

¥ B - s \‘ ' .

i
Figure 3. Task analysis for operation of Vikoma Oceanpack:.
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Task Analysis

r—Know purpose and piinciples ofsop'érdtion

% . . . A3
o |—Start engine ~ / ~
e ~
|—Preparations’ ’;c{ skimning
A . ) >
N . : . 4 h Teanwork
Operation "
of the, -t = B :
L Framo System | Skimming Clearing Discs”
i b 4 | operations . £ ¥ E
Changing Receivi}ng
Tanks
. ﬂ—-R‘eccyering the skimmer
‘ * X
- '— Stowing the systed
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Task Analysis

Operation of
Framo Pumps

28

Know purpose and principles of o‘parahion
\Rx‘gparations for-attaching hydraulic- lines
Connection of hydra.\glic lines

Connecting cargo hose

Operation of pump controls
R 4




. Dispersant . ~f

Task Analysis

Operation of
Warren Sorings

Spraying
Equipment

’-Know purpose and principles of operation

Lﬁigging ‘the spray boomé

-Rigéing the surface breaker boards

FLaunching the surface breaker boards
g
[-Spraying operations

§ Figure 6. Task

LRedovering’ the surface breaker boards.

N . I
annlyaia for operation .of Warren Springs
diapatunt spmying equipnent.

29




Task Analysis

Safety rules

for working —

at sea

Figure 7. Task analysis for safqty at, spn.. ."

4 .

| Rules for wor

on large vasaela

Rules for working

~on small boats

r

S

1

o

" Safety awareness

A}

(- Aspects of work

~ Clothing
P

L Ship~to-ship ~
transfer
¢ ey s ”
— Chain of command 3
. = .
~

Interaction with % s
vessel crew N -

Fire prevention =%

L Machinery a
dangerou3 areas
9

Boat operatiop

Sn'fezg equipment

Lifejackéts ¢«
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s-mll Bolt Hork ,ﬂuny aspaccs of oilspiLl work require
-the uue ot{ small bo_a_\‘.a. This is articulnrly true for in-
uhora operanons. It would ‘be unvgne to assign a person to
handla even a amnll boa.t dnless th'nt pexuon was expsrienced )
in dofing 40y but it was (‘elt that this may happen under
pressure “ex‘ circumstances. Consequently, it was decided. to
1nc_ot’p6ra‘te‘cgn€entvon general small boat handling.

‘ .

Both CCG and the industry co-op, Mstcoaaf. Spill
Response Auo’éiation (ESRA) were -equipped with 21 ft. Boston
Whalers. The operation of thesa craft was included in the
‘small bcnf/ section. A breakdown —of ‘these tasks is shown’ in,

Figure 8.

Radio Use. It wju considered likely that operators
might find _ih qeceséary to use portable VHF radios (walkie-
ﬁa’lkie) or the sets fittéed into the Boston Whalers. It was
cheretou appropriate to 1nc1ude some 'élementary 1nstructio:|\
on the use of this squipmant‘ The task elements are shown in

Figure 9.
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1 . g
- é -~
- "— Know principles of boat handling -
y 7. |~ Know the "rules of the roagh ° : '
& g I 5 y . . [~ Man overboard 2
know the dnnéeru - Capsize
L . and safety rules’ —
g = for small boats
3 - Loss of power
" Small boat P L Getting lost
operation ¥
! . L — Pre-launch checks

. ! : 5 Launching " -

Sag, © 3 ) ’ ‘

i F + ' |- Electric starting
N L Operation of 21 ft. 5 %

. Boston Whaler | 5 el
- Manual ‘starting -
. . .
A e N g ~ Controls 1 R
& R B & ! . ?
) ¥ L Towing’
i

Ié o g . T

* "'Flgura 8. "l'ual; analysis for small boat operation.-

- &
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Portable VHF

radio operati onl.

3

l{now principles and rules of operation

Channel selection

Transmit/receive operation

Volume control,

Squelch c&ntrol

Radio speech .

techniques

.

equipment .

\

a.
Basic principles
l— call signs .

|— "over" and "out"

[~ -Code words e

— - Urgency mesngés

';. Safety messages

5 R .
Figure 9. Task analysis for operation of portable VHF radio

[~ Distress ~medsages
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._, Inshore Bquiia-qnt Operation. Since the .material was to

. serve‘ for not only the offshore courses l;ut. also the insho‘re
ones which yere to be deveioped, full content: was also
required for this aqui’pmsnt. The relevant task analyses are
shown in Figures 10 to 13.° L

- -

_ Shoreline Cleaning. This type of work would not réﬁuife
much training -for Cha“operaiugé, since 1t involves mostly
work with sh?vels-, buckets and hoses. Nevertheless, it was
desired by the OCTU group that some general {nformation be
included. There were no set tasks to énilyse.

-

\

’Envirohlencnl Aspects. As with the shoreline cleaning,

there were no tasks for this content, which was included-

only for background information.

-~ 5
This was the ahalysis of tasks done for the Preliminary
-
Edition in, 1979. Some changes were—introduced for the 1981
Edition, which aregiiscussed in Chapter Seven.

Interrelation of Tasks .
i .

«At the task level, there weré no critical  inter-

»rslntim‘mh’.pa identified; that is it was not neceaur‘y for a

»

-
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' 7
. " 8 K ’ .
~Know purpose and prii\ciples of operation
T -Prspati;g for launching
FLauaching % ’ .
Operation of - fStarting the engine ) 3 N

Vilegpa Seapack

- @g the boom

¢ IMaintaining the boom in use . >

- . o | ' Using a Framo jib
¥ 3 “Recovering the boom —-[ -

With other equipm‘;nt

Figure 10. Task analysis for operation of Vikoma Seapack.




Task Analysis V 36 .

>
.
- b
A .
]
Ea N r Know™ purpose and prinplp}gs of operation
: - Launching the boom '
= v~ Around a vessel
>
" I~ Deploying the boom Coves and estuaries
Operation of t Rivers
Hurum Flexy- =
Boom
I~ Use of dock sides - Py
- . % --Anchoring
- a 2 N
- Recovering anchors 5

L Recovering the boom

-
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.
% o
N’ Fe
g -«
. N v # . .
b ) d A 3
* & — Know purpose and principles of operation
. |- Preparing .to skim
> . v g ¥ .
| Starting the engines L
~ “~ -
g Normal operation .
|- Stopping the engines
Operation of . 4
Slickbar -—_ Emergency stop
Transvac* . .
/ o - Checks during operation
an »~ .
.o . K %
"I Clearing suction lines % ;
.
- ey 13 : o
B v A - Cleaning the tank s

- Diaconnact’ing discharge hose

L e

Task analysis for operation of Slickbar 'l'rnnav:f'. '
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Operation of
spall disc —
skimmers

|- Skimming

Figure 13, Tas

skinmerst

- Know purpose and pr

[~ Preparing the skimmer
- Starting the power unit

I~ Launching the skimmer

L R éovaring the skimmer

analysis for o?a.rutlon of

—

-

inciples of - opora’tion

small disc
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trainee to master one task before learning another. In the

real operation of the equipment, the tasks are independent. y -

Emphasis and Specialization 3 .

: : 4 \
The 0CTU group desired to. have one set of material

\. da\}elo‘:ped to serve for both the affsh?re and inshore equip-
~ A

ment, ~to equal 'depth. Alt_’.hough the  first-course given was

- f(pa’bf!‘shor’s operators,. and this set the fime schedule for

' - i
material development, the inshore courses were to follow

closely. In the event, these never fully materialized, and w

only .offshore operathrs were trained.
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* CHAPTER FIVE: SELECTION OF INSTRUCTIONAL MEDIUM

7

\ .
fEe original proposal for the overall training

d'avelopment (C-CORE, 1978) referred to "a manual" as the

medium to -be employed. This was a prejudgement of the most

i ¥
suitable medium, »ﬁa"a review of its selection was carried

out, in order to ensure that this'judgement was justified.
X L.

~ ‘

Selection Criteria . * s BN

= N
The analysis of needs est hed that the material

should be in a form in which it could be given td course

participants for use afterwards. Thus the first criteria

were that.it should be portable, 'and should not require the

use of 'special equipment.

The analysis of needs also established that the

emphasis of the material should be on~ the procedural aspects

of the ,tasks, rather than on the manipulative motions. This

was due to the fact that none of the t.aka‘ka ‘required

e difficult pr unusual motor skills, only new applications of

J— ‘common onds. It therefore appeared that both textual and .

visual c(n ent were neounr)", but that motion was not.
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Selection of Ir’mtructlonal Medium 4

It was foreseen that the material would be used by the
l.'e;lipientu in two distinct ways. ‘Aa norn‘nal reference
“material it might be revift;wad periodically to refresh the
»‘knowisdge of all the procedures learned 1'n the course. But-‘
“if l~;p111 occ_urreél and the- person were required to pexform
,]nt ;hort notice, might be used for last-minute revision,
or even as a field guideé, much as a car own;r'might-use a
‘,‘service manual to repair the vehicle. The pargllel Was qui‘te
valid, since in a real operation, an nperato;- would likely
be a;signedi to one piece of"equipmant. e

This second method of use gave rise to more criteria
for medium selec.t.iun; r;ndom access—to all levels of tasks

/'énd s\}bﬁuak’s, and_ a. variable pfnce for review of any

particuldr aspect. i

Evaluation and Selection %

’a L]
_To summarize, ‘the criteria for the selection of an

v
approprigte medium were: <




Selection of Instrucgl‘m\l Medium q\
"

Required Characteristics {.
Yextual and pictorial content v
portability
Vuaaable without special equlpment

/_ random sccess -
. user—controlled i pacing

Superfluous Characteristics

Sudio‘ Ce : i

. depiction oij m'otion. 5 \
It was readil\y apparent‘ from these characterist_xca that
some type of printed material was' the most appropriate
medium to us‘,e. This was also supported on cost grounds,
since the number of c;pies required in order to be able to

give ome to each participant wag sigpifitant (100 to 200 for

the Pr=alim5nary Edition; several hundred for the fipished

version).
.
\
‘The dataila of actual format selection and design are
degcussed a8 part of ’cha producticn process ‘in Chapter Sim
/ \




= - CHAPTER 'SIX: DESIGN ARD PRODUCTION
E 4 ?

Initial Design

The design or printed materiul 'involvu decisions on' a
variacy of aspects. These inch‘de text styla, illustrnions,'

format, page layout, and typetace.-

.
Text. Davies (1973) reconmended that 'simple procedural

tasks are best cp’nveyad by prose or algorithm. Algorithms
% ~

are, however, more commofily used in situations involving

choice from among several alternatives (Hartley, 1978). This

', was not generally the case in_this project and Accordin‘gly’

, & ' . prose was selected as the form to be used.

S - . ! .
i Hartley aiso indicated that' simple santenbss (su'bjact“,
Verb, and object only) are the most readily‘ understood in-.
/reading. For the nain 1nstructionul portion of the material
} hhe'ralox‘-e, this g‘orm of prose was prsferredT Th’is _‘resulged
in these uet‘i ns appérlng nuch 1iké Davies! Tas¥ Elemenr.;
(Duvi_eu, ' T972\)_L~u_nd indeed to ueet‘*ha ":x‘-itvaria for them.

. °
e
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Design and production ~ . n

One procedure appeared initially to ber auitahle\rnr
giescriptilo,n by algorithm. Operation of the Slickbar Transvac 6

involved some situations where the instructions would be "if

(conditia; A) %4hen.do action B)'. Draft algorithms—yere <

creatéd, but proved to be so complex that M:.j:l found thyt w

siople praae was more understan“dabls. if 1@&ss erl“h‘iant in, )

the use of space. ~ ' .
. ~

g .

illuntrntionu. Most research on which type ofw ..
illustration is the most effective points to line drawings

as being preferable (e.g. Dwyer, 196%). However, this. work

tends to be done using situations where det‘ail\sﬂ information o 2
on the subject matter is to be qor}veyet The need l‘a!:‘ ’

‘ L
"illustration in the material developed vas 1most. eptirely

to show ths lo tion of parts (such as controls) or to show -
" how a piece of aquipment looks /in use. It was therefore fgw =
decided- that pﬁotpgraphif: illustrations vflould be adaquated ‘
for most of the.needs. Although it was Ar;atApassible to Lut‘l,' .
it was yelievad ‘that the Lnlt..qndad readers would-be more .
fapiliar with phoz.ogﬁ;sphic,—j.’ilupt'{shion tt{aq with drawingg.\ <
Phoeoérap'hs were taken by the author, and by & photographer
u;rkiﬁg ‘under'the authdr's direction. % .




Some drawings were used. These were made by the author,

) on observation of :hs equi}msnt in use. o A
e . N - .
v i ""“‘37‘ . For-‘t. Because 2 considerable number of 111ustrations
,‘Q. ® ’ - were 1ncludad, a page size of 216 x°279 mm (8§ x 11 \in) was
: ] g choun. The _binding . wathad selected was plastic spiryl’ in-

: ni-der _to‘allow the manuul‘ to be laid flat, u{xan opan. The
»’» N . conté\t was dsaigned‘o be printed 1n‘ black and white, on

both gides of the, papet‘ The cover was, designed by Terry

Rldinga, to be printed on KromeKote®®, Foﬂ'set 'lithcgrnphy

was chosen for ths printing hethod. . "N’

» The use of . coloux‘ on in;ida' pages was discuaaed but

tha henetits appanred to be mlnar compu'ed to the very large

increase . in Gast, ' 3 &
. . ’ .
N g
" Page Layout. In gning each page, related text and:

illuitrationi were kept in closa proximity. This, avoided two

Q problens. the extensiwe use ef rotgrancpa uhich would hnve

othorvqa feen necenury, and having to burn pages to refer

to- the Apprcpx‘iute 11Rustiation. The yage size allowed the

un of reuonnbly aiud 111uutmuons, which was felt to be

particularly luportlnt for the plgetegrlphe», s 8

I . ' @ ..

Design and production 45

based on diagrams from the manufacturers' information, and"

.
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-
Typeface. Twélve-point Univers wds selected. This sans

- se;'if style was easy to read‘, reproduced well, und'met.

v

" Hartley!s recommendations as "firm in line, open and eyen in

spacing, and without idiosyncratic Peatures ... "(Hartley,
e
1978, p.26)

Formative Evaluation
4

The were 6:?5 _facets to the formative evaluation of

the msnual These were undortnken consacuuve’])y. with the

specinlist evaluation being followed by munui‘ucturera‘

review and finaly the awence evaluation.

Content’ Specialist Review. The content specialist was &

Willia»‘/ Ryan, Regional Manager (Newi‘oundland), Marine
Emetgencias, for the Cnnadian/Coaat Gua&d. Ryan was in clsse
ccntact with th project throughout, as a member of the 0oCTU
group. The.procedure adopted was thu.t as the first draft !"
a particular section was, completed, it ua.‘s paased to R}[A’n
for-his comments, These were convayed verbnlly, usually at a
meeting between Ryan and the author. Illustuticn choico‘uad
left uncil after the text had been npprovad.v Subsequent
drafts with changes und 111uutrationn were put through the

same cycle. e a
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Lanrne? Specialist Review. The learnex: specialist was
Captain Jack J. Strong, Head of Ministry -of Transport
Branch, ilautiul SciJnce Depértment. at the College of
'Fisﬂerias, Navigation, Marine Engineering and Electronic‘é.
Strong was also-a member of the OCTU group, and was also .

) ‘primarily. r:a}:?ibla «or the \devglopnenQ'uf “the OCTU

"'course. Stron d been involved in ieaching marine .‘supjects

at all levels for ‘nearly twenty years. Once again, the
process was ccntinuous, beginning with drafts of fndividual
' sections and ending with the final draft of the complete
prolininary edition. Strong also acted as content specialist

for the sections on marine safety and radio communications.
[3 . . e

Other Specialists. Ce}tuin-othsr spe‘cialiyst! reviewed

particular sections of the drarg manual. Alan Cormack, then

; of British Petroleun Canmia }nc. and who was also Chairman

of EéRA, took a close interest, and reviewed most of the

material in draft form. David Gremville of C-CORE  and

,',Donuld Balsom of MUN Extension Service did the same. Tb,e

commenta of cheae persons were not’ spacifically dir cted

* towards either technical Acc,ux‘acy or appropriateness to the

' in‘t‘.cnde'd audience, but were lax:zely of a general nature.

_Ernaat M. Reimer of c-cpm:, whose equrtine was in the

1nu'rnuvt.‘j'.on ct." n%l snil;la and the marine environment,

.

f// Ty ,‘——
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reviewed the environmental section.
5 -

y Initial Production .
R '

& Once’the specialists were satisfied with the draft, the

Preliminary Version was produced. The guthor worked directly

“ with the printer's layout personnel to achieve the desired

results.

Manufacturer Review
LR Printed copies of the Preliminary Version were sent to
the manulacturer of each pisce'of equipment, with.a rsquaa},
that their persénnel check the clorrectnesa c_r the content.
Four.replies were received. All contained positive,
' enqoura\iizg)'commants on the oveiall manual, and two
- ) compani¥s, ‘Slickbar Incorporated and Vikoma Ix{ternntionul
Limited, included some‘ c}srifying detnils”’on the operation

of their products; These were quite minor in ngture: E}ld

7 were filed. for incorporation in.the final version.
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Audience Efiluation .
. i 7

The first opportunity for testiné a:dience reation- to
t,.he manual came in June, 1980 when the group which had
attended the 1979 course’ ‘Teassenbled for the first offering
of "Ofrahore Two'. -There was.no epponunitﬁar exuminution—

g,/a two-part

R e
strategy was developed. The course manager, Strong\ wgs

5 intqrviaved regarding his assesdment of how well the

traln&ﬁs had remembered the procedures, and trqinees

completed a quastionnuire which recorded their reaction to
v i

, the manual, which they had had for about a year.

N .

\Skt,\xiong reported'that considering r.haatimel'that h‘ad

elapsed. ah:u:e the nriginai course, the tr’uineea' retention

rate was very good (Strong, 19@0, Note 5). This was further

reinforced by members of O€G who did the pructical
1nscruction (Hallay and Tizzard, 1980, Note 6). Since such
pariod of no= prnctice is usunl’ly enough to cauae a hi]|

degraa of ‘retention fai].ure for procedural tasks (Schendel

.'et al, \1978) 5 appenred that the manunl was fulfilling its

P\ll‘Paﬂﬁ .
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The guestionnaire is 'presentad in Appendix B. It was
“distributed and completed ﬂqring the secon day of the five-
day course. The results are supmarized in“{able 3.

_The results 1ndigat;ad that the attitude of these train- b
;e/; tu‘t;xe manual was generally ‘favorable. Thére appeared to:
be resar)rat’iqns 'overb the size and clarity of some of the "

. iliustrntio‘ne, a{xd it was unanimous that 1at.ze111ng of imp’ar-'
tant item; in the pictures would be advantageous. Two of the
t’ex} rsspon\ienbs» nab:!d s;me difficulty uiit,h the terminology,
but this rate was considered™Insufficient to rate the add-

ition of a glossary, which would have occupied several pages

.

and additional phnto'grspha. ! =
Final Production

E uring the course 01‘ erercises during 1979,end early
198Xsoma ‘new techniquss*(or deplnymenh of the o f‘ahore'
eqﬁipmenb were developed by CCG. Marine Emergencies. These
developments and the changes that had been suggested by

manufacturers and trainees wa incorporated in the design

of the final version, which atarted if mid-1980.
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. . Table 3

Regults of audience evaluation of
Prelhlnu'y Varaian (N=10) .

Question

Did you read some of the manual before
you came back’ to this second course?

T
If 'yes, 'did it help you remember what
you learned last year?

Have you written any notes in your ™
manual

Are there any technical words in the
manual which you did not understand.
after last year's courss7

Did any. of the pages tear out of your
copy?

o
Would it help if the important parts 1n
each picture were labelled

AL Most  Some

How many of the pict- 5

ures are large enough? 1 )6 3
How many of the pict-
ures are clear angug}l? 1 6 2
A

/ : '

8

10

Few

51

-+, No

10
0

None




g

Design and_Production % : 52

This ;:dd%ti-o‘nal coptent called into question the
structure “of the manual. The Preliminary Version had -been
deéigned w,i;;h a discrete chdpter devoted to éuch piac\e of
eguipment. The chapters were -seque‘ncsd by the function
(containment, re‘covery, dispersal), rather than by si}tﬁion
(offshore or 1nshors operation). The new techniques requir:sd
closer integratinn of all the offshore equipment, so0 it was
‘decidsd to- resrrange the cnncent by .aitudtion. The task
analysis for the new content is shown in Figure 1L.

The othér major change introduced was suggested by the
trainees' reaction. The major focus of each illustration (&
contro]: or gauge for exauple) was labelled to reinforce th’e
textual instruction. ’ '

4 v

Some additional work on the pagé layout ‘was ‘allso done:
The layout was condensed, heading. and fo(;'tingb ll‘ineu were
added, and extra-large type was ua‘e‘d 1"5.1-_ thé .‘chap e
headings and folios. The author worked in collaboration with

a graphic designer tzrom MUN Extension Service on the design.
& . A

The final versiom was available in November 1980, and - )
was identified as the 1981 Edition. Pralliinnry‘ Version '
uopie-a were recalled and replaced with the new edition.

e . ® -
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Additional task

- for offshore

countermeasures

23
Additional task

for inshore

Knows requirements for and methods of
installation of Oceanpack on supply
vessels

8 Knoua requirements for and mathods of
installation of Framo ayutem on supply
vessels . .

Knows' ’ra&uii‘emenes,for z’m‘d' méthods of
transferring recovered oil to tanker

Knows dethod of recovering ssupaek bao-
— ‘using power block onshore &

countermeasures -
v
. - ” .
A s
5 . b G i Hand-cranked engines
Additional Knows types and .
General — characteristics of =
Task diesel engines Minor trouble
“ shooting
N\ "
v
Figure 14. Analysis of additional tasks. N
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Methodology o Fig
[ i . -
The apecial;zed nature: of the material, and the fact that
far i‘e,wer -courses were ”run than had originally - been
predicted by -the OCTI{ group,; severely limited the size o_f‘ i
the popuistio!{ whi‘ch could be Ps'e§ for a’valugtion. Only 31
persons,existed‘u‘ho fittgd the audience profile and who had
done the course. Of these, only five were willing to takg
part in evaluating' the manual's e!’i"et;tivenu!vthrough -
testing. Since such' a snm_{)la size was far too small for a
thorough .trial, only a’small-scale pilot test was run while

an alternative method of evaluation was developed.

)\n appropriate outline for-'expert sppruisu“of learning
materials was described 'in Tﬂiagi&’rajap, Semtel, and Semmel .
(1974).(Ex)isrt, appraisal, _1£ was suzgeatéd. should be from

r two. major vie'wpointé, inetruc‘tion:zl‘ aqu},es n‘&d technlical
experts. Instructional experts.'should consider .the
- ) appropru'ten'eu,_'erfacuvenaau. and teféil;xlity of the - .
material. Technical experts should appraise the mfdium .
selaotibn, tc}n}t, ,and l.anguuge. The guidelines propoug,’b"y"’f




t

of expert.appraisal was selected.

Evaluation . » 55,

the authors included the use of five-point scales for each

expert <to quantify opinions of the material on individual

/napgcta réelating to the six areas described. such a method .

-3

Expert "Appraisal Procedure’

Appraisal shegets were deveio?ed' to ’;e\cord' experts' .

ratings of the hanunl. Relevant items 'rr'om the c}vécklists
given in Thisgarajan et al for the different areds wero
incorporated into four lists, with a Hve-point scale for
each item. Ekperts were asked to rate each item from
excel’]‘.ent through gooq fair, _and adequate, tp poor.
5

Ths'.ekpe;'ts selectej. for the .instructional review were
William Ryan, Canadian Coast Guard, and Captain -Tac.k Strong;
Collega of Fisheries, Navigatian, Marine Engineer‘ing and

Electronics. Both were gxperianced in teachiﬂg tevchn,ical. ’

material, including oilspfll countermeasures, to new

i . -0
trainees, and were familiar with the manual, hdving been.

closeley involved in its initial 5paci!‘icution and formative
. \

evaluation. Since they were both on the OCTU Board of

Adv rs, their ratings could also be considered to

represent\the "client's" ntia—hction‘uith the ‘product. N
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/ For the appraisal of the tachnicnl upscts of the
manual, qualified experts in the fields of media design and

printing technology, and English usage and’ information

-participated. They were: Mr. William Griffim, Craphic

Artist, Memorial University, M;. Georgé Morgan, Frinting

Instructor, College of Trades and Technology, Mr. Paul

'Bowdring,, English Instructor, College 9f Trades and
‘Technology, iand Ms. Karen Lippold, Reference Librarian,

Queen Elizabeth II Library, Memorial University. . The

instruments are contained in Appendix C.

Results. For the instructional review, the aspects
rated were:
- instructional content .
- apprnp;iateness of the language to the intended
’ r;aders ’
.- style of presentation
- - level of diffi:cuity

- sequence of presentation
; clarity of explsn;tipn
- clarity of ‘illustration )
- degree of integration uithvcourse‘ qontsnt
- flexibility for us;"by the trainees

- acceptibility to instructo‘z"s

~
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»

acceptibility to trainees

relevance to the general goals of oilspill
N

T countermeasure e

méaningfulness to the instructor |

meaningfulness to the trainses

~—g & - technical correctness of the content

- adequacy of\tha explanations- of the procedures\f'

- carrect use of technical terms.

All of these('aspaeu were rated "good" or "exéellen_t"
by '_both experts. Four asp’écts received two ratings of
exeellsnt.(eleven received one excellent and one good, and
two rmﬁ ratin s_.\,From these results iii was
co_nc].uded that the instructional quality of the manual was
uccéptnble. <0 hd 5

. «
e -

The aspects addressed in fixe technicdl review were, for
media design and pri tgng tech‘nology‘: i

: - the siz;b the typétace selected

- the a‘tylo:'of the typeface selected
. = the layout of the pages

- ihs_ stock selected for tha cover

~ the stock ulncted for the inside

“- the quality of the téxh printing

5
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- the quality of the teproduction of 'the °

illustrations

‘- the appropriateness of the binding method

- the durability of the ovorallﬂnunh,ulz

and for English usage vund information:

were rated sxeellant by both re'vieueu,

were raf.ed oxcallent by one and good lq_ the othor. x’l'he‘

=

~ the .organization of the conienf,av

‘ -
For media design and printing technology, two aspects”

guheading use

clariy of language
conciseness of lunéusga
readability
paragraphing

consistenoy

nbsancs of spelling and grnlaticnl errors

.access 1b1}1ty of parts

4

(via- index/table of contents)’

ease of filing and retrigval

»

anﬂ “va ‘spactu‘_'

N

. durubnity received a rning of Adaquato from one rsvia\ur,

.who euggu;ud that lnn_innt'fan of the pngu would have been

L
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- .

4 ot; the development process, 'but was .found to be exorbitantly -

\‘ \ expensive, u'ié could not be done within the provinca’). The
- * o
other revidyer rated.4he durability as exce'llent.
T In English usage and information, sevsn aspscts wers
rated sxce‘lent by one ravieuar and gnod by the other. The

-~ accessibility. of - pu-ts -was-rated good by bot}n, and both'

' ‘.- s rqcommendsd thut. access Quld be 1mproved furthgr by
. .
5 ™ index or more detuled tubla of contents, ‘and by placitge_ -

reudabllj,ty was rated axcel‘lent by one teviewer, bt only
7 fair by the other. HoWever tho quullficntinn was made that

1ly because of “the genoral

cal material without prior

rsudnbuity"wn*doun—rntad ot

L 5 difficulty .\n readigg,tach

- £ n.’A t familiarity, a aituatiw in vhich the .target audience would’

. ‘not be Eluced. Ona\, u‘pecb, ease of fil‘ing an§ retri_ewzl, was,

cnly rated by one re‘vie\ter. It received an excellent.

. - B . 9 / 7

l-'r‘n tha ratinga rscsived fox' ;\‘ technical upecta, it

-\ua cnncludad tgat the mnnuul vu of nnceptable quality in
ita wriiung, duign, and production. % =K . \

.‘A.s -

revisuess, six rageivad'.tvo excellents (5), twenty-four,

’ o i '

aacé’ién and page numbers on the free edge of each ‘page. The °

Overall, of thirty-six aspects rated each by 1ituo_‘

~
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.
P Ep
- " s &
received one excellent (5) and one good (4), .-aid four
received two goods (4). Only two-aspects receivéd one rating
i i 3 < E
“'  lower than good (4) " ‘w‘ - Ty
~ .
] - Pilot Testing Rrocedure !
o - - ’ -
© .
' To test knowledge of the full procedures would have X .

required very extensive writt.-en or varbnl;t'entit;g. This uv'
‘feji'vs“’le uhex‘-e the .n‘udbienca sample’ is "cnptiy‘e‘" through
.uorkiﬂgttor an involved enrployer‘,n_r through baiﬁ}\mroll__cd
on an .1nstructionul program, or where the appropriate
pnpulation is lu‘ge anough t.ht. aul‘ficienb volunteera ‘can be
obtained. Neither condltion applied to this projett. The

volunteera who were available uera only willing to do a

« .short pilot test. of the manual's ettactiveneau.

2

It .was, decided’ that at this - 1avel, kthe manual's

A sﬂ‘ectiv’ness could ba infu'red from the ansvers to-a amnll f’ \
'mmber of questions. An ina\rumnt was dauigned with a bi.u'
toVsrd the major ol‘tuhoto equipment to, match the cofrse
uhich the, auh,]acts had recoived. The instrument is’ pteuenhed =

s § 2

- in Appendix D. »
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The dnstrument was s‘ent to the A;xbjects by mail. If'
they stn; had a copy of the man;ml, they were instructed to
use it to help answer the questions. If t.hey had no copy,
r.hcy were I.nst.ructed to ansver unaided for com}mrison.

. g
Results of Pilot Tell-:ing. The results are summarized in
Table 4. The nurka aohieved by the suh]ects who used the

mnnunl were oxcepuonvlly good, and much better than Ehaas

who 41d not use it. \;\ \
-\ i}
' } -
. ) ./rame 4

Pilot testing results.

- é .
Subject Used No. of Years since Total Mark
Mgnual "Exarcues‘»h.st Exercise? Raw 13

£

T

32/34 9%

yes 4 2
Voo T 4 w5, e

yeo o~ N / 4 30/34 - 88
no 4 1 ‘?6‘/34 © 6
» 4. 2 & 7w e
. " R . : L ! Hy \

>Mean per cent 8co6 of manual usersis 89

Mean per t;an.f. ‘aeate of nan-userst ’ 7,

~ £ §
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J
Table 4. (nontlnus’d) . ;

Note 1. Measure of amountfcf practice with equipmsnt.
Note 2. Time since last prsctica with equlpment.
N On & third’ of*the individual quastians, manual users

scored better than non-users. The reverse was- true for only,

* one-tenth of th‘e, questions. ‘ «
Diécusuion of the Results - . )
| ’Lh.a_usaarehkiscusse\d in ChApte;;tv'a ioplied that
! after, a n‘o-pract.ice period of a:; little as one year,
cox‘xsiderabls forgetting of Procedurul tasks normally ncci{ru.
/ The pllot testing 'imzicn»ted that the manual could enhance
retention of operating procedures up to a level of 89 per
s cent, - b '
y . @ .
" J . A ;nnal of eMgerts rated the mun_ual a8 go“;l or

excel’ient.in almgst all aspects. Its physical durability,
vhich ®5uld not have been fmproved within the project
bﬁudgét, ar:d its readability were each doun-‘tnpd by one
e_xpart ravievat.‘ﬂo;isve,r,_ the r‘e:dnbil;ty crltiﬂeiuan

“ : ir’ppr‘opx‘inte for the manial's intended use.
. " v i s
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Evaluation

fF’ro‘m the overall evaluation it was c#Mluded that the
manual aucceu‘sfully fulfilled its purpose. That it was
highly acceptable f.o‘th‘e C}_mirnnn of ESRA, vhé was
instrumental in arranging the funding of the mgnuni and the

overall OCTU project was cénvuyad to t}‘le autbor'i}ersonally

(Cormack,* 1981, Note 7).
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i t
- CHAPTER EIGHT: e
CONCLUSIONS, nscqu’mr'x’oiis AND IMPLEMENTATION

3 N A ', 

Conclusions = \
- . . N o 2
Ths anual uax; devalopsd in accordance vlth the 4
principlaa o. in;/uctionnl development practice. Ralevant ¥

experts rated it as good to excellant, and pilot testing
. indlcatsd that it achieved its objectiva of fucilitnting the
recall of opeut!ng procedures after considerahla periods. 3}’
L no-practice. The client was very sutln‘isd with ths_ product.

z s

Recommendations ’
e, / ,
It is racommended that the use of tha 1981 edition of
* .the manugl fof 0€TU. courses be cont.inuéd. Should future \, .

editions be fequired due to changan ln tachnclogy or ¢
= H teehniqueu for oilspill eounternxensuru, sinilar design And :;
style ahould be 'uqetxi, Consideration should be given at that

. ;s

tine to addir{g'mofﬂdetpﬂ to the Table of Contents or an
. }.ndax,_ ang to t-;:e cost-effectiveness of yrintin'g c}n ad
LA

laninated stock. -




-Implementation
%+ The manual went into use immediately on its
in 1980, and was sent retroactively to thobe who had
received the Preliminary Version. Since the manual was
devéloped only for this specific ?pplicu.tion, no further
“  action-on implemexltflbion 18 necessary. 5 : o™
g
. o !
-~ i
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Participants in 052, June 1980

¥ 5

#t o/ The Manual ‘you recelved last year-was a preliminary version which™ I am

) going to change. I would like to know what you think of the Manual, -
& so that Ican improve it. Please answer the questions: be’lo\i, and If ' =

you have any other |deas write them on the back.

! : Dave aaze]e,y, ocTy

’
) I ! Did you read sonei of the mamnal before you Yes o '
came back to this- second course? (] b 5 LI
" sl ety . g e
3. Have you wrmven vany note9 inLyou manua‘l? ’ 5 . NDo . . '
4 ﬁﬁcﬁ"}?ﬁ i Ei"ﬁlﬁik’é:ﬂ’a'f't‘eﬁ"ﬁs“"“" ' &3 &

year's course?

5. Did ar\y of the pages tear out of your copy? E ’:{f

6. How many of thz pictures are Iarge Enough? A‘I’l st E ‘% ﬁ
Al
7.+ How mv\y of the pictures are clear znough? A11 Most % & Eﬁ )

8," Would it help if the important parts in

each picture were Tabelled? : Efl &5 e




:
, :
" % -
© < APPENDIX C. -

. lxp.r'_..kvllu'ltlpn"Inllrul‘l‘tl i

72
.‘\
.
vy
.
5 i
o g
.
.
4
-
Kl -
. &
- ‘.




X L ' A 3 s
{ 4 PXPERT EVALUATION OF OCTU EQUIPMENT OPERATORS' COURSE MANUAL *
o M58 ) .

Please rate the fol'IBHing upee‘ts of the manual by circling
the appropriate number on the uculc provided, using 5 t
lndicnto excellence and 1 for a poor rating.

¥ A ® ¢ }
Excsllont' Good Fair , Adequaf.e/!’oor/

.

Rglévance to the

general goals of i - E
¢ .. _oilspill countermeasures: 4 . 5 4 38 e s
. Meaningfulness to . 2
the instructor: 25 .. & 3 2 e
- Meaningfulness to = 4 .
- ¥ the trainees .
u(vhen‘ us%d as intended):” 5 - 4 = 3 2 1
' _Technical correctness of w o
=y “the'content (as of 1981)i 5 g & 3y 2 21
,' Adequacy ' of the exp. ' &5 . ¥ ¢
f‘ lanations ot the procaduru. 5 . 4 3 :2 1
" - ) . -
Correct use of .. b e w T )
technical terms: . 5 4 3 27 17 e
Y . L ; [
.
. . 34!
i P B 8 :
R 5 . - 4
. .
& ‘e, . , v 7
\ ' ) :
: . . T .
- S
N N / -
[ . s b
, . ?
Y " R B
e o » #
. ¥ o 0 i 3
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: i
Please rate thJ following" upects of the manugl by oircllng :

the apprdpriate number on the scale provided, using 5 t
1nd1cut.e excellence and 1 far a poor rating.

- . “Excellent

) -~
~Instructional content: .

Appropri;tenaas of the

- language to the intended

readers:

St.yl_e of prasintntiun:
Leyel of du‘m.cuuy: ¢
E’wquenca of presentation:
Clarity of exph_muon:
Clarity of 1llustration:

Degree of integration
with course content:

F1 biilty or use

. by #he traidens:

Acceptability
to Instructors::

Acceptability to trainees:

5

. Good * Fair

~ o s

EXPERT !an.llﬂml OF 0cTT mu?ﬁm)u OPERATORS' c?mss HANUAL
: =Y

P4
" Adequate Poor
3 2 1
3 27
3, w2 ?
v 3 2 5 1
3 2 1
s
e 2.
3 2
=3 2 1
3 2 A
3 2 1
) 2 1
Y A
’
. )
{ N

-

FoWieiFe. o

LTS
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EXPERT EVALUATION OF OcTﬂ(gggIngl)lT OPEFATORS® COURSE MANUAL
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Vikoma Oceanpack °, \ A
~

v 1, Where on ‘the degk of a aupp].y vjasel@s the sceanpack

ueuany m unted? (when you are ‘on'a ship facing' the frant,- " ‘f:
k "port"is to.your le!‘t. “starboard" to your rhl}t). . y 3
- a) on the »s; rt slde, halfway ulomz . 5 :
R b) “on-the. port side, near®the stern _ A )
¢) near the stern in t;;e' centre nf\ tﬁs ship - ®
. ' \ < . 2 ¢

e
3, }{:;w ls lt usually ﬂxsd \the deck?
/

a) tied to brackets welded to the deck, uslnp turrbuckles N
- ( - ané shackles - \ ) .
b) the oceanpack frame is wdded to the decks B .

| ’ cv)‘ii\fg lashed down with cables ‘sver the top
\ »>
Ve 3 '

3. What is th‘e yellow e‘ﬁrips on the Air Duct for? -
a) doc:lrut!,\n E -l
) 80 you can tell if 1t is twisted
4 ¢) 80 that ,vqp kriow where the seam is ¢ L.
P e e\ P
s L. Where 1s the water pump which koeps the bottom tube .
of the boom filled? = \ L . .
.a) next tosthe engine C -
# g b) there i)

c) underngsth the buay nﬁahal end of the boom w0 e . :'
e | -

4 one, you connect up to a ‘tire hose- . e

3 [ :




!

e :

. —
. 5. When you want t%:lny out the boom, tha grip wheel should . .
B
a) face tha bow o s PR
Y face the stern t ! J
“~ - . 5
- %) it doesn't matter . .
6, If the'boon klnks_ang sinks while being put out, you "
should T
-

n) increase the air supply ta_the b:nm B R
b)‘go‘ou(: in a small boat tnmhe puncture

cfraquest the ship to stop \mtu ‘the "boom comes up again

7. There is a pelican hook connecting thetall wire of the bood .

+ to the ship®s winch, This must be let go when )
a) you start putting aut the boom . P -
b) the llna jninsd td ‘cha tnn*wln hPs been pnssed to the v

3 sklmmar vesael and made fast 5

. .’
. ™ '¢) ysu need the winth for somathin}; else g o~
A ) ) - ' ‘ : '
e - ¥ . .
8.%Xou ans to open the slpporn in the Yoom Ll -
-
~ a) 88 each me. comes over the stern of the n}\ip o~ 2

“b) lrter_eneh one has pnsad thraugh the poIez; block .
©) when all the boom is stacked: on the ship's deck . , -




o

- » being scraped off into a pump
L]

PYRE P ; ' 80
Franp Skimmer . R | :
=~ il y
: ( .
. 5 ) ; .
\ 1. How does the Framo skimmer work? * \/ vt

a). by sucking up the oil likera vacuum cleaner
b) by the oil soaklng into apangy material. whlch‘ !
is “the squeezed to rem:ws the oil ‘
¢) by the oil sticking to rnmting discs and then
2, What do you 8o if the Framd starter wan't turn aver
. . Qe engine? <
3 . — -
. a) et a new battery
o b) get aL mechanic 5 ) . . 5

¢) pump up the ]l,vd,rauvl.ic pressure and trv again

3.. What s the working speed for the; Pramo cm;"ine? e \
&) 1500 RPM wr : -

b) 2500 RPH-I/ ‘

. ¢) you Just.set the lthtottlé wide open

S If the skimmer discs get- clngged wlth dabris, what ia the .
!lrst way you would try to clear them?

a) bring the aklmmar aboard the veasel and clpn the »
L Yoa discs by hand A J )
b) reverse the disc r_oﬁtlon for a moment i g

% ‘c) u‘n a high-pressure hnn,. t:ylj the do}:riu away




. . [* 3
N 3
u

5. Remembering that there are “two types of éngine used in 8::\: ~

Framo lkimmeta. if the lube dipstick is not right below *

the carﬁ 1 panel, where wnl you f£ind it?
a) up "behind the control pangl .
b) ‘behind the cah, on the other slde/ct the m::tor !

c) %o the left, next to the fuel tank . b
-

6. How da you know if you connected the hydraullc ﬂnses tn the -
skimmar head corracely? .

a) they are labelled ‘o ‘g%
b) you have to gheck that ths\;ontrola work propsrly -~

, ¢) you cannot get it wrong because the fittlngs‘ars 1Y
: g fi

- differentt q o = *

7. To’ gat the skimmer head to float on the wat;rayau have to
ndjust three conttals, the "Flna.t!ng- L}.ftihg levet,

th:/nin arm section control and
l)"pmmltl control = lirting cylinders”
1)* the throma ) -

u) the lnuin hydyaullc control on ths rear panel

o 8. When ysu are inuking rpqdy the llag\tlng hqpa'which vdlll
o, ‘be 'used to»trm'u'!arinil e ﬁnkar. wﬁat should you

P
dn vlth the unlln; pldte pn the end whlch will bo

pusaod to ‘the other -Mp o R
£, &) make sure it is tight _° ’ N e .
& ) take-itorf T, RIS

e) loénn 1t up 89 the oi-cw nn the unkor can’ gt Lt o!f
Wl ¥ g qnlokiy .- : ¢ ?




Inshore and Kiseellinaaus Equivment Lo

Circle T (True) or.F ((Eﬂlsie) - .
- Small Boat Operation  * - ' -
I yau.r small boat capsizes, vou sha_uld stay ‘
with it, - L5 L. . T F
. . .
To set a Bogtom Whaler's engines- in neutral 4 )

ta_r starting, you pull the throttle levers

right back " . . . ’ - .7 . F
When yosu are carrying a walky-f:alky rapsa.

you should keep the volume turn:zﬂ rieht

) . f
down when you are not actua}l,v usine it,; o

_ in order t5 save the batteries ) B % P

. s b . X

If ysu are uaina a radis, and somgsne else .

N

comes !n on ysur channel saying “Mayday",

yau shauld switch t> another ehannel ta

-2 '3n warking. % - P
v a

With a cvﬂnk-atartad small d you mugt

ne{er .wrap yaur thumdb arsund crank handla T P

\ ) 5 .
If,. an‘a laree dlaul. the startér turns the
mntor. but it won* t fire, it could be that

) \th- spnrk pluzl ll" dirty T P




Vikoma é_sazgék s

.Thera‘ara' two compressed air bottles in_the B

_Btern door of the Seapack. You only ";d, one
. of them to lay out the boom, ke«f;inz the ather
‘as'a spa;'E. \- . o
i 10 pe ) v

iha yénnw atrlpt_; arsund"the 'qai:im B =y
. "is‘ 8 1] tpl‘.l‘ :you when yau pucnear the end

; Inshore (Hurum) Boom

To anchor the boom,” ypu just fie the anchor

line to the bottom cable of the bao¥ b
: N

R There is a special busy to attach to the
front of the boom ta tow it through.the v
\

water

Miniskimmers
Yow eannot use a miniskimmer g-am a wharf

more .than ten feet above _thf.vp water

. "
C : S . .
% Yau must.leave the top cover on'the mini-

. .skimmer when you use it -

83




Dispersants and:Spraying Equipment

There are Thr&e spray jet pipes on“each boom, '

the longest one is fitted furthest from the ship

. N
When you are setting up, the/vﬁfn. it must be
:utsid;\xha supporting mast when S/o_u screw it

into the gimbal

" The dispersant pumps. used have a préseft speed

which you must nat change
. A

s

Safety Rules

You must never cut a\y\:‘»pe which 15 t)‘ht
P . ’

You must do what your ?uparv sor tells yau,

whatever the Captain’ of the ship says

(V’It you want t2 smoke, you-can’always ‘K\o osut

an dgek | 4

T
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PREFACE .

OCTU — the Oﬂsplu Coumamnasums Tralrvhtg

Unh-—wsusiabﬁshedln.)me 1979 at the Col-

lep of Flshsnos Navigation, Marine Elvnaerl.ng
in St. John's,

was formed tp meet a need for practical training In s

cold ocean conditions on marine olispill contain-
ment and recovery equipment. The initial goal was
to provide potential equipment operators with an
Intensive five-day course (Offshore One) in run-
ning and handling presently available types of
equipment in the kind of operating conditions for
which they were designed. Heavy emphasis has
therefore been placed in the program on
‘hands-on' training and on field exercises. The
theoretical aspects of the basic course have been

*restricted to the provisior of general information on

organization, on types of spills, on their environ+
mental impact as it may affect cleanup operations
and on the limitations of the current state of the art.

This manual was first issued in draft form as a
preliminary version in order to petmit its use, under
pilot program conditions, as a basis for the initial
courses. Following its issue and-use in 1979 and'in
the spring of 1980, comments were sought and

_received. The manual was then evaluated and re-

vised. This second edition, prepared for the 1981
training program, includes a number of correc-
tions, fairly extensive revision of the content and

" layout of the original sections and some new ma-

terial. .~ N

Both the preliminary vérsion and this'second edi-
tion of the manual were written and edited by David
Bazeley, B.Tech., B.Ed., of C-CORE (previously =
Memorial's Extension Service), in close consulta-

. tion with members of the OCTU's Advisory Com-

mittee. Layout ef this edition of the manual was by
Michaal Clair of Memorial's Extension Service.

Asecond (Offshore
developed to pmvlds further training in the opera-
and

of countermeasures equipment.

The basic training program-and this manual on
which itis based were developed by an organiziog
committee drawn from: the Marine Emergencies
Service of the Canadian Coast Guard's New-.
foundland Region, which has the equipment and
expertise in marine oilspill countermeasures;
C-CORE — the Centre for Cold Ocean Resources
Engineering — which is undertaking research on
oil In ice Iinteractions and countermeasures; the
Collegg, which has extensive experience in run-
ning marine emergency courses and the neces-

. sary facliities, including a tralning vessel; and the

Extension Service of Memorial University of New-
foundland, which .provides adult education
throughout the region. The original Committee,’
with the addition. of representatives from member

fthe Spill As-
soclation, is now the OCTU Advisory Commlnee

by David
Bazeloy and Tia Renouf of C-CORE nndby Jack
Martin of Memorial's Educational Television sav- <
vice, Photographic Section.
Thy / provides and basic .
reference for“Offshore One’ and ‘Ofishore Two' It
will also provide the basis for ‘Inshore One’, a
course for members of inshore oilspill response
teams. Participants in.‘Command One’, a course
for potential on-scene commanders responsible
for directing marine oilspill countermeasures,
should regard this manual as a baskc reference.

As more is understood about marine ollspills In

cold ocean conditions, new countermeasures

methods and oqulpmem are developed. This
ocT

should conl.lnue 1o evaluate, review and, If neces-
sary, revise its manuals and assoclated reference
material annually,
o D. M. Grenville -
Chairman
o OCTU Advisory Committee
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INTRODUCTION

Until a decade ago, the technology of oil-
spill countermeasures was almost non-existent.
The huge spills resulting from the groundings
of the Torrey Canyon (1967) and the Arrow
(1970) showed this dramatically. Since then,
much progress hu been made, and equip-
ment has been and built which can con-
tain and recover oil in many situations, although
equipment and techniques for coping with off-
shore spills in ice or in rough seas has yet to be
developed to a useable level. In order to get
the best results from the equipment available,
we need capable, experienced people, trained in
its operation.

OCTU's initial training program consists of:

‘Offshore One’: A basic course which intro-

duces those likely to be concer-

‘Offshore Two': A course for graduates of ‘Off-
shore One’ providing further
training in greater depth in the
operation, preventive mainte-
nance and troubleshooting of
countermeasures equipment.
‘Command One': An advanced course for poten-
tial on-scene commanders re-
sponsible for directing marine
oilspill countermeasures oper-

‘Inshore One’ &
‘Inshore Two':

Courses parallel and similar to

the ‘Offshore’ courses have

also been developed.

OCTU courses consist of a mix of classroom in-
jon, audio-visual p and

sessions, and concentrate on the actual perfor-

mance of tasks.

Each person attending the' courses receives a
copy of this manual, which serves both as a text for




1 ORGANIZATION

OF

= OILSPILL COUNTER-

" © MEASURES _

The responsibility for combatting an olspill rests

* with the owner of the sotirce of the spill, whether it's

awall, a tanker, another vessel, a refinery or any

» other source. The owner can, If he is able, do the

+ ‘cleanup himself, or he, can oonlracl another or-
with the ility. The ol

drllllng off the Canadian East Coasl in_ 1979

tions for spills from vessels,-or to other amms of -

government for spills on fresh water, on land,
ffom drilling oparallons or from unknown
sources.

As with any large operation, oilspill cisunups are -

very dependent on communications, as well as on

formed the Eastcoast Spill Response Assocle- . each individual performing his role as responsibly

“ tion in order to provide such a capabllity in the

.and as eﬁecﬁvely as pcsslble Not only the on-
and task group

region. Th
located in St. John's at the Coas( Guard's
Emergency Operaﬂons base.

X
In certain circumstances, the: operational re-

-sponsibility for an oilspill cleanup task passes
to the Canadian Coast Guard Emergency Opera-

z QMCENE ORGANIZATION

members are-the syes and ears of the people
finally for the whole

anything youy notice which is unusual should be
relayed along the line, as should the progresé of
“'your work and any problems whlch are delaying
.you.

- +Inthe avan! of any sizeablg spill, a clearly defined organization makes control of the operallon much

easier. A typical structure might be as follows:

\ i I
e . TASK GROUP , TASK GROUP
- . SUPERVISOR  SUPERVISOR SupERISOR )
L \
{ . [ I
i TASK GROUP | TASK GROUP * I Lusk GROUR." [ )
T W g
2
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= TYPES OF oL SPILLS

TYPES OF OIL PHODUCTS -

Forthe purposes of cleanup, the whole range ofoil
pmducls can be grouped in four categories -

1. Gasoline types — These are the most danger

. ous, asthere is a great risk of fire or explosion.

. The usual procedure is to evacuate the area
- and allow the spill to evaporate completely.

This does not take very long. ‘Apart from 7

gasoline, this category includes naphtha,
kerosene and liquid natural gas (LNG).

. Light Oils — These are less dangerous as they
are not explosive in the open. However, when
recovered Into tanks, there could be explosive
fumes in the tank,\so extreme care is still
necessary. Appropriate cleanup methods may
involve booms, skimmers and sorbent. ma-

~

terials (straw, styrofoam sheets, etc.). The olls

in this category include diesel, stove oil and
lube oil.

. Bunker C — In many ways this-Is the hardest
type of oil to deal with, particularly in acold sea.
It does not spread very much on the water, but

4.

lends to form ciumps. The longev itis in the-
water, the worse this becomes. Before it can be *

propprly pumped, Bunker C needs to be

Booms ‘will contain Bunker C, but the effective-

. nsss of skimmers is doubtful In cold water.

There is one machine (the Slicklicker) which ,
will work, but at present this Iu only developed ~
for use in calm water.

Crude Oil — This is what comes directly from
thewaell, and itis a mixture of all the oil products ,
we use. When freshly spilled, it can be danger-
ous, as the “light fractions”, gasoline, etc.,

the oil would be easier to handle loruwhﬂe but
gradually it would change to become more ke ™
Bunker C:

b Fresh and famy fresh cmde oil would be re-
cnveréd’!lke light oils, with booms and skim-

mers. Old (weathered, as it is called) crude oll
would be handled like Bunker C

TYPES OF LOCATIONS OF SPILLS

The way of handling spills also depends on their

location, whether offshore, near-smg:l:smm.

1. Offshore — Here the priorities wi be' to
contaln the oil with booms to prevent it spread-
ing and then to recover It. with skimmers or

sorbent materials; or to dlsperse Rtwith chemi-

cals,

Naar -shore — Keeping the oil away from the
shore, especially beaches, marshy. shores or
qulet coves, would be the first priorify In this
case. This would involve booms and possibly
bullding barricades of boulders or sand. Re-
covery would usually invoive skimmers u'g

uorbenl materials. Dlspeloywoula«

=

n

no‘nnsw be approved near shore‘ exoept in

extreme cases.

3. O shole — Ol fouling the shoreline s often

to harbour spills or grounded vessals.
Ttle first rity Is to surround the spill source
ith ms to keep the shoreline contamin-
ation as small as possibie; then to recover
oil ‘on the-water with skimmers or sorbents.
Cleaning theshoreline itself Is a different
problemrnomally Involving booms, sorbents
and construction equipment, and possible
dlnpernums This part of the operation would .
uslally be left until the oll ‘on the water was -

re?vered

\
|




3 sarery

Safety is a two-sided thing. The situation where
youwork must be made as safe as possible. Thatis
the job of your employer, and of the master of your
vessel. But you must do your part by knowing and
following the rules.

Almost any work can be hazardous if proper pre-
cautions are not taken. Working on ships or in
boats at sea adds hazards to those which would go
with similar work ashore.

The hazards which may affect you in your work
come from six factors:

1. Using machinery and tools.

2. Working on a deck which is always moving.

3. Having other people around doing other jobs
not connected with yours (the ship’s crew).

4. Working outside and with cold water.

5. Falling out of or getting lost in small boats.
6. The inflammability of oil products.







4: DIESEL ENGINES

This chapter will give a general description of how
diesel engines work, some rules to follow when
starting and operating diesels and some ideas as
to basic trouble-shooting. The regular car engine
will be used as a comparison.

WHY DIESELS?

When an engine is required to run for long periods
of time at a constant speed, diesels have many
advantages. They are more economical on fuel

DIESEL ENGINE TYPES

Diesels, like gas engines, come in all si
sizes. They may have one, two, four, six,
more cylinders. Some newer designs have |
five cylinders, but you are unlikely to find o
these on oilspill equipment. Multi-cylinder e
may be ‘straight’ or 'v’. Aimost all diesel eng

smaller ones. There are no differencesin ope

than gasoline engines, and their

system is used for starting only, and so is much
simpler (some diesels have no electrical system at
all) and because they use fuel injection instead of
a carburetor, they need very little maintenance
once they are set up correctly. Diesel fuel is also
much safer to handle than gasoline.

The use that oilspill countermeasures equipment
gets is very suitable for diesel engines. The fact
that an electrical system is only used (sometimes)
to start the engine means that if the engine can be
started away from the scene of the spill, there is
much less risk of stray sparks setting fire to oil
vapours than if a gas engine is used.

‘two-cycle’ engines.

Larger diesels are usually self-starting. They eitf
have an electric starter, like a car, or a
which works from a pressurized
(usually hydraulic oil). With the hydraulic star
you may get only one attempt to start the

before the pressure is gone. Be sure you ca

the checks before you start the engine.

Small diesels are usually hand-started wit
crank. These cranks do not work the same as
old-fashioned car crank. if not used correctly, thi
can be hazardous.




DIESEL ENGINE TROUBLE SHOOTING

Diesel engines do not have an ignition system. There are no spark plugs, distributor, points, condensers or
coils. Some diesels have ‘glowplugs’, which are used only for starting the engine. An example of this type is
the Ford diesel in the Transvac unit (page 73). On the Transvac it is called the heater plug.

This is a checklist of things you can check if the engine will not start or run. Do not attempt further
maintenance yourself. A qualified diesel mechanic should be called in.




5 . OPERATING SMALL BOATS

HANDLING

Operating a boat is not like driving a car, despite
the fact that you often have a wheel that looks the
same.

When you turn the wheel, you get a very different
effect. True, the bow will turn the way you turn the
wheel. But unlike a car, the stern of a boat will go
out the opposite way.

This can be very tricky at low speed, because the
slower the boat is moving, the more the back will go
out. Of course, whenever you have fine manoeu-
vers to make, you will be moving very slowly.

Another point is that boats do not have brakes. The
drag of the water will slow the boat when you shut
off the drive, but not like the brakes on a car. This
means you must think ahead, and act well in time,
especially when there are other vessels around or
near shore. At very low speeds, a touch of reverse
on the motor can be used to stop the boat. This
must not be used, however, when going any faster
than dead slow, as it can be quite dangerous and
very harmful to the motor, especially if the boat has
outboard motors.

Because it is affected by wind and current
wind at sea, current on rivers), you will find
small boat is more easily handled when it is
upwind (or current). This is the best d
approach a mooring or another vessel from.

The use of small boats when large seas are
ning is not recommended. However, it

dable. If the boat is it sho
no more than uncomfortable.

There are a couple of points, however, whichm
small boat operation in large waves safer.

Full power should not be used, especi
powerful boats. The main danger is that the b
may take off when cresting a large wave. This
be harmful to the engines, but also it can be
dangerous to the crew when the boat comes
again and can even break bones, or throw
one overboard.

There are three main hazardous situations in si
boat operation. Any of them can occur, but
precautions and good habits make them
and less dangerous if they do occur.







THE BOSTON WHALER

The Boston Whaler series are pow-
erful 17 to 21 foot workboats. The
Whalers here are 21 foot models with
two 85 hp outboard motors, which will
drive them at up to 40 knots. These
boats are also equipped with VHF
radio, compass, navigation lights and
a towing line.

PRELAUNCH CHECKS

Check the hold for tool kit and
emergency supplies.

Check that the spare tanks on deck
are full.

Check the fuel level in the built-in tanks.




Raise the engines using the trim controls, until the Pull back the ‘travel support’ brackets and lower
‘ravel support’ brackets are free. the engines.

STARTER
KEYS AND | FUSES
CHOKES*

THROTTLES

BILGE
PUMP
CONTROL




LAUNCHING

The Whaler is now ready for launch-
ing. If itis being launched from a ship,
make sure
a) only the attached lifting wires
are used (plus steady lines to
front and rear),

b) the wires are not passing under
the towing frame.
Before you go aboard the Whaler, you
should put on a lifejacket.

1. Lower the motors fully with the trim
controls.

2. Move the throttles until you can
pull them outwards. Pull the
handles out to set drives in neu-
tral.

3. Leaving the handles outward,
push them ahead half.

4.

5.

6.

. Pull packon the throttles tore

Turn the two ignition keys to
the engines.
If the engines are cold, push in
the keys s you tum, to {
the choke.

Let go of the keys when the &
gines fire.

Allow the engines a few
warm up.

the engine speed to a smooth!

If there is not enough

start an engine:

a) one battery can be
boost the other. Cables aré
the tool kit.

b) the engine can be s
hand.




70 START THE ENGINE BY HAND

Remove the
engine cover.

2. Remove the starter cord
from its pouch inside the
cover.

3. Turn the ignition key to

. Attach  the

cord to the
flywheel. Full
starting in-
structions are
on the motor.

7.

If the engine still refuses to
start, remove the spark
plugs, clean and dry them,
and replace. The motor igni-
tion is electronic, so fouled
plugs are the only likely pro-
blem you would be able to fix
on the spot. Try to avoid let-
ting the engines idle for long
periods.

6.

If there is no response from
an engine, check the fuse on
the side of the motor. If it is
gone, replace it with a spare
from the tool kit.




OPERATING THE WHALER

Erect the radio antenna.
Check the radio operation.

When the engines are warm, pull the
throttles back until they click back in-
wards.

Now push forward to go ahead. Pull
back to go astern. Use the controls
gently and smoothly. These boats are
very powerful.

If one engine stops, and you cannot
restart it, you can operate the boat
with one engine.

Raise the other engine out of the
water, with the tilt control.

The tilt controls can be used to trim the
engines under extreme loading con-
ditions, but this is notoften necessary.

TOWING

If you have to tow another vessel,
bring the line over the rear hoop and
make fast to it the bitts on the forward
frame.

Be careful when towing. Stand clear of
the lines at all times.

Do notopen the throttles when the line
is off to one side, or turn sharply.
Either of these acts may capsize the
Whaler.




R

6 = RADIO

Good communication Is vital in a large

. CQ MMUNICATIONS :

like an oilspill cleanup, not only so that the opera-
tion can be effectively controlied, but so that the

. controller can obtain the necessary information on

which to base his decisions.

In offshore situations, most of the radio traffic
‘would be handled by the maifi radios in the vessels
and operated by the crew. But if you are ina small

" cratt, or operating ashore in an Inshore Incident;

you may have to use radio yourself.

Thery are two types of radio you may need to use,
the sets fitted into boats and vehicles, and hand-
held“walkie-talkie™ sets. Both types have basically
the same controls, and operate In the same way.

+ You will have to find the controls on each set in-

dividually, as the detalils of operation may change
from one to another, butthe

AND

Nearly all mobile radios are automatically set on
“receive” when left alone and switched on. All you
need lo do is make sure that the volume control is
not right down and that the set is “on".

. When you need to speak, usually all you have to do

is press or turn a switch. This will be clearly marked
“TRANSMIT" in most cases. It fiay be on the
microphone which Is often separate from the. set
and attached by a cord, or on the set.

A radio cannot send and recelva atthe same llm. .
soitis
intums to speak. There isa a pfbc&dum which helps
this which is explained further on.

are all alike.

. CHANNEL SELECTION

Yo your

mmmmwmmmd to the-same
frequency. Unlike broadcasting stations, two-way
radio sets use a number of presel frequencles, as
‘with television. Each of these Is called a CHAN-
NEL, and is referred to by a number. The sets you
may need to use will usually have two or more
channels.

Channel 16 isthe

OTHER s
Volume

This controls the volume of received messages. If
you tum it way down because of a loud message,
tum it up again when finished so that you will be
able to hear any faint calls.

Squeich

This controls the background noise which Is nearly
always praunl on mo~wuy radios. Turning it
noise, but
also tends to muffle |he vnbe a bit. Tuming it

This Is the channel used for the transmission of
distress calls, and you should only use It for that
Pulpooe. .

OTHER CHANNELS

gives a clearer voice but more
noise. You have to find the best balance. If there Is
too much noise, tum it tlockwise. If the voice is
muffled or not clear, tum the squeich control
counter-clockwise. Sets on small craft may, be

b equipped to use headphones as well as a

Before you setout, find out of
the operation which channel or channels you
should use for messages If the set has more than

“two (CHANNEL 16.and ohe other), ahd make a

note of the number(s).. .

gines are running. ..

..Thesa are very helpful when the en-




THE TECHNIQUES OF
RADIO SPEECH -

Trained radio operators use quite a lot of stand-
ardized words and phrases. These are given fully
in the "Radio Telephone-Operator Handbook"”,
published by the Canadian Government. It is ot
. really necessary for you to know thesé in order to
use radio in the event of an-oilspill incident, but

CALL SIGNS

Each radio set should have a call sign allocated.
This may bé the name of the vessel or the registra-
tion code of the aircratt. Iin the case of small craft’
and hand sets, a call sign would often be allocated
m each set for the-operation. Before setting out,

there are some ways that youruseof

radio more effective. B .

1. Speak each word plainly and end each word

clearly.-Try not to run words together, and lry to.

avoid saying “um”, “of" elc.

2. Donot shout

3. Do not speak very qulckly or'very slowly and

1ry to keep your speed constant.

4. Ifyou know the 24-hour clock system, use.it. If

you do not, be sure to always say “a.m.” or “p.m."
so that mistakes do not occur.

. When you have to say numbers, it is.best |o speak
each digit. For example:

For 16 say."one six".
For 38,143 say “three eight one four three".
For 28,3 say two eight decimal three.
But for 5,000 say five thousand.
and -

For 16,000 say one six thousand.
6. Some messages will have to include letters,
or, when radio reception is notclear, you may have
to spell out certain words. Radio operators use a
“phonetic Alphabet". Instead of saying “ABC",
they say "Alfa Bravo Charlie". There Is a standard
list of these words, and-if you know them, you
ghould use them. However, in emergency cir-
cumstances, it would be alright to say, for example
-“M for Monkey". ;

7. There are some other words which you may
hear, paiticularly if the other operatar Is experi-
enced In the use of radio. These words have spe-
clal meaning when used on the radio. -

y sign andthe fromthe
3 isigns

along with your allocated channel(s).”

You should use your call sign whenever you make

or answer a call. For example, you may be ‘Moblle

3" and you want to call your suparvlsor. whoison

‘Mobile 1.

Check yourtse\ is on the correct channel, and that

no one else is speaking on it.

Press “Transmit"

Say “Mobile 1, this is Mobile 3, over” (Call up)

Release "Tranismit". h

Mobile 1 should reply wm\

“Mobile 3, this is Mobile 1, go ahead, over”

YYou should then transmit your message. if there is

no reply, repeat the call-up.

“OVER” AND “OUT”

This is the way that one operatortells the otherthat
he has finished his part of the communication and
expects a reply, or does not expect a reply. When
you have finished any part of your message and
expect a reply, say “over”, For instance, when you
call up another station, you would say *

“Mobile 1, this is Mobile 3, over” -

After the word over you must release “Transmit”
on your set so you can receive the reply.

When you have completely finished a communi-

. cation, and do not expect any further reply from

the other station, and If your call sign is Mobile 3,
you-should finish by saying

"“This is Mobile 3, out”

and release "Transmit".




DISTRESS CALLS

There are three types of calls concerned with
safety which you may hear. They are identified by
Special words at the beginning of the call.

DISTRESS SIGNALS

The key word is MAYDAY. These signals have
Priority over all others. If you hear one, stop any
Communication you are having, listen to the mes-
Sage and note down the details. A MAYDAY signal
Means that whoever is sending it is in danger and

needs help. The message should be something
like this:

MAYDAY MAYDAY MAYDAY THIS IS MOTOR
VESSEL NORTHERN STAR, MOTOR VESSEL
NORTHERN STAR, MOTOR VESSEL NORTH-
ERN STAR. | AM THREE MILES EAST OF CAPE
SPEAR LOST POWER AND DRIFTING ON-
SHORE. | NEED A TOW OR RESCUE. MY VES-
SEL IS TWO SIX FEET LONG. MOTOR VESSEL
NORTHERN STAR OVER.




. If you hear such a message, the person in com-
“ mand of your craft should take these actions:

IFyoummMamnoﬁmdlmuvaml:

1. Acknowledge the MAYDAY call :

NORTHERN STAR, . NORTHERN

- STAR, NORTHERN STAR, THIS IS

MOTOR VESSEL MAKKOVIK, MOTOR

VESSEL MAKKOVIK, MOTORVESSEL
MAKKOVIK, ROGER MAYDAY, OUT.

/Begin going to the aid ol the distressed
| vesselif

/ Relay the information to your communi-
cation base, or directly to Search and
Rescue, if possible.

A

@

Sto,
In use by the distressed vessel.

Usten continuously on that frequency.
Other vessels may respond to the call
and may be in a better position to help
than yours. Z

o

. IF you are not in the area, you should listen
on that frequency. If no station responds to
the MAVDAV call within a minute or two,

4 nd call and ps1-
5-above.
If a station nearer the scene responds, take
steps 3,4 and 5 only.
Other types of calls you may hear are concemed
with safety, either of speemc vessels, or generally
to all vessels.

URGENCY SIGNALS

The key words here are PAN PAN, PAN PAN, PAN

PAN. These mean the message Is concerned with
the safety of a specific vessal or person, They have
priority over all signals except distress signals
(MAYDAY] !

Actions
1. Listen o the megsage. .-

2. Ifitdoes not concern you, continue work butdo
not use that frequency for at least three mi-
nutes. *

3 I!H‘dooswnyou.mwv’wmuﬂon.

SAFETY SIGNALS

The key words here are SECURITY, SECURITY,

SECURITY. They mean the message Is concer-

ned with general salety. These calls have priority

over all signals except MAYDAY and PAN PAN
calls.

- Actions
1. umn‘lo the fnessage.

2 Take uppmpnm action.
3. Continue to listen on that lmquamy for further
calls.

M_AKING SPECIAL CALLS

It is' unlikely you will need to make urgency or
safety calls. If it does seem appropriate, the best
action to take would be to call your communication
base and allow them ® broadcast the message,

unless it is to a specific craft in your operation. -

_However, you may need to make a distress call.

MAKING A DISTRESS CALL
I!ybulrahdangormdmodmlp.mdwudm

1. Degldauacltywha'bsuy Yowmessm
should contain the following:

- MAYDAY, MAYDAY, MAVDAY THIS IS (your
.call sign, three times).
Where you are.
What is your problem.
. Anyother usefulinformation (howmany poaplé
aboard, any injurles, etc.).

o

. Make the call nn your régular working fre-
quency. .

©

. If no l!nllan relpendl, repeat the cail on
CHANNEL 16. Keep repeating.the call on

. these frequencies altemately until a station re-
sponds. ~




OFFSHORE COUNTERMEASURES

INTRODUCTION

C plans for cour opera-
tions in the waters offshore from Canada's east
coast all involve the use of the Vikoma Oceanpack
boom and Framo skimmers, deployed from rig
supply vessels. Earlier procedures required three
Vessels to deploy a set consisting of one boom and
one skimmer. A procedure developed in St. John's
during 1979 enables two booms and two skimmers
1o be deployed from three vessels, and also makes
the vessel maneuvers required much easier.

This new procedure does mean, however, that
exactly what you have to do when you work with
the Oceanpack at some stages of the operation
depends on whether that boom will be to port or
starboard of the skimmer vessel when final de-

Y is The vessel has its
Oceanpack mounted conventionally, and the fol-
lowing instructions are given for this situation. The
other vessel has the Oceanpack mounted on its
starboard quarter and all actions on this are oppo-
site.




THE VIKOMA OCEANPACK

The Vikoma Oceanpack is a system
for laying and recovering an oil-
containment boom. It is designed to
be used in open sea from the rear
deck of a drill-rig supply vessel.

The Oceanpack consists of a storage
hold containing the boom, a Ford di-
esel power unit, a jib and power block
for hauling the boom, and the control
cab.

The system comes with 500 metres
(about 1,600 feet) of boom. This type
of boom is made up of two tubes, one
filled with air and one with water. The
air is pressurized by a fan inside the
O The water is i

by a submerged pump driven hyd-
raulically.

Air tube

Water tube

FIXING TO THE VESSEL

The Oceanpack weighs about 6 tons.
The crane used to lift it aboard the ship
must have adequate capacity — 30
tons is usually used in St. John's har-
bour.

Four lifting cables are attached to the
Oceanpack, use only these cables.

The Oceanpack should be placed on
the aft deck, about 15 feet from the
stern and about four feet from the port
rail, with the cab facing the stern.

The Oceanpack on vessel bottom left is mounted

conventionally, near the port rail. The Oceanpack
on the Heritage Service is mounted near the ves-
sel's starboard rail for deployment to port of the
skimmer vessel.




Attach a three-quarter inch turnbuckle to the crash
bar on each comer.

[ [==]

Steel brackets have been made up to go with each
Oceanpack. Weld these to the deck at the right
distance to attach the tumnbuckle. They should be
placed a little outside the fore and aft line of the side
of the Oceanpack.

Steel
bracket

| [osee |

Attach the tumbuckles to the brackets and tighten.
Before leaving port check that you have aboard:
Spare fuel and lube oil;

All hydraulic hoses and the water pump and buoy;
A supply of shackles, rope and pelican hooks; and
A radar reflector buoy.

Start up the engine before leaving port to check its
operation.

Replace the hold cover and lash down.
Secure the cab door.

STARTING THE ENGINE

Check the fuel level in the sight glass.

If using barrels to refill, the manual fuel pump may
be used.

i

Sight
pump glass
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The fuel filler is beneath the jib, above the engine Check radiator coolant level.

The filler pipe for the radiator is also above the
engine hatch cover. Use 50/50 antifreeze and
water.

hatch cover.

Check the engine oil level, and top up if necessary.
Use 10W30 or similar oil.

¥ XU
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Check that all control levers are ‘off'. Tumn battery isolator to ‘on’. Start the engine with the key. Allow the
engine to warm up until it is running at 1800 RPM.
v Power " Grip Boom Boom air
Sta'r:; by, block w‘:::’rol wheel water pressure pressure
direction control control control
- 00 00

\/ P
! Cold start RPM ‘\ Temp. / )
,' button counter | gauge In cold weather, open the swing cover on
/ the engine hatch and push excess fuel
s \ i button.
ANy L b Mo pe " In sub-zero weather:
; | -—ﬂnn-wmanmmmnm
~ gine with fuel.
— anﬁmmmm’m
Start the engine with the key.
C At = girndas)




If the battery is fiat, use the spring starter. Follow the
instructions in the cab.

The spring starter drive is behind the panel on the front
of the cab. :
ﬁhmmmﬂlhmg1m

PREPARATIONS

These operations may be done before sailing, or
on the way to an operation.

Uncover the hold.

Unload the water pump, buoy, towing wires,
capstan sheave unit and the air duct.

Pull the tail of the boom forward over the hold door
and lay it on the deck.

Check that the tail wire is shackled to the tail of the
boom.

Make fast the free end of the tail wire to the main
deck winch cable with a Pelican Hook.

Attach 100 feet of % inch line to the tail wire near
the Pelican Hook.

Open the main pump control enough to give hyd-
raulic pressure.

Erect the jib.

If the grip wheel is not facing the ship's stern, turn
the block so that it does. To do this:

— Remove the pin at the base of the block.
— Turn the block.

— Replace the pin.

Open the grip wheel.
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Check which way the power block control oper-
ates.

Lower the jib.
Pull the top fold of the boom over the block.
Erect the jib.

Lock the jib.

Close the grip wheel.

Feed out about 15 feet of boom, then stop the
block.

Attach the water pump, buoy and towing wire to the
head of the boom.

— Insertthe pin into the water pump coupling, and
fix with the split pin.

Pin and split pin

— Insert the pin and split pin to the towing wire
coupling.




Attach the air duct to the boom. Make sure the wing
bolts are tight.

Couple the hydraulic lines from the water pump to
the couplings on the Oceanpack.

Follow the yellow band on the duct to make sure it
is not twisted or tangled with the hydraulic lines.




Open the two zips in the air duct. Push the end of
the air duct well onto the outlet on the Oceanpack.

Tighten the clamp ring.
Attach the safety line to the frame lug.
Close the two zips in the air duct.

The air duct and the first part of the boom should
inflate.

Join the towing wire to the deck winch cable.

Let out enough cable to have 10 metres aft of the
Oceanpack.

Put two D shackles over the winch cable.

Tie a length of 1 inch rope to one shackle. It must
be long enough to reach across the deck. Make the
rope fast to the starboard side of the vessel so that
the cable is on the deck close to the starboard rail.

Tie a similar length of rope to the other shackle,
and make fast to the port side of the vessel, without
moving the winch cable.
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OCEANPACK BOOM DEPLOYMENT

Boom laying can begin when the skimmer
vessel is anchored on station.

The boom vessel which will lay its boom first should
be about a half to one mile directly downwind of
the skimmer vessel.

All other vessels should stay well clear.

To begin laying, the boom vessel steams upwind at
about 2 knots as the boom is gradually deployed.
There should be sufficient time to lay all the boom
before the skimmer vessel is reached.

LAYING THE BOOM

Wait until the vessel is heading upwind at about 2
knots.

Move the boom air lever to inflate the boom to “4
inches water gauge.”

Launch the buoy and water pump over the stem.
Stand clear of the towing line.

Check there are no tangles in the air duct or the
hydraulic lines.

Operate the power block to feed out the boom.
Engage the water pump. Control the speed of the
block with the main pump control wheel.




Lay the boom as fast as possible without causing
bights (kinks) in the boom.

If the boom sinks at the end, the vessel should stop
until the boom returns to the surface.

Bight at end of boom
caused by vessel going
too fast.

If you have to stop laying the boom for more than a
few minutes, stop the block when there is a zip in
the top layer of boom in the hold.

Open this zip, and prop it open.

Remember to close the zip before you start to lay
boom again.

When all but the tail of the boom is laid, stop the
block and open the grip wheel. Unlock and lower
the jib.

Reel out the deck winch cable until the Pelican
Hook is astern of the Oceanpack.

Attach a radar reflector buoy to the boom tail wire.
Lay the buoy on the after deck, close to the edge.
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Heave the 100 foot line across to the skimmer
vessel.

When the line is made fast aboard the skimmer
vessel, strike the Pelican Hook.

This will allow the tail of the boom to be pulled over
to the skimmer vessel.

The boom vessel then moves off and anchors on
station about 300 yards to the side and about one
hundred yards ahead of the skimmer vessel.

Loosen the lines shackied over the winch cable.

Haul in on the line next to the Oceanpack until the
cable is alongside the Oceanpack. Tighten both
lines.

Switch the standby fan to ‘auto’.

The other boom vessel then repeats this procedure
on the other side.

ABOARD THE SKIMMER VESSEL

Attach the messenger line to a winch line with a
Pelican Hook (the opposite quarter is a good loca-
tionif awinch s there). Winch in the line until the tail
of the boom is about ten feet from the vessel.
Attach PVC skirts to the outboard line with shack-
les (see photo on page 52).

WHILE THE BOOM IS DEPLOYED
While the boom is laid, the engine is kept running.
Every 12 hours you should:
Stop the engine.
Check the fuel level and refill it if it is low.
Check the lube oil level and top up if necessary.

Check the hydraulic oil level and top up if neces-
sary.

Restart the engine.

Also, you should check quite often:

Engine temperature.
Ammeter.

Boom air and water pressure.
Hydraulic oil pressure.

A serious drop in oil pressure will cause the e
to stop and the warning light to flash.




Radar o
reflecto
buoy
—
b 5 8 2

RECOVERING THE BOOM USING THE DECK
WINCH

ABOARD THE SKIMMER VESSEL

Remove the PVC skirts from the tail wire of the
boom.

Winch out the wire until the Pelican Hook is very
close to the rail.

Attach the radar reflector buoy to the tail wire out-
board of the rail.

Hold the buoy outboard of the rail, and release the
Pelican Hook.

ABOARD THE BOOM VESSEL

When the tail of the boom is released from the
skimmer vessel, the boom vessel should steam
clear of the skimmer vessel, towing its boom. It
should then make a large circle and recover the tail
of its boom.

Open the main pump control.

Erect the jib.

Rotate the power block so that the grip wheel faces
the ship’s bow. Replace the pin (see page 24).
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Shut off the water pump.

Remove the rear door of the hold. Stow it in a safe
place.

Remove the buoy.

Pass the tail wire over the block and make fast to
the winch cable.

Winch in until the tail of the boom comes through
the block, as far as the reinforcing plate.




Control the boom air pressure between 4 and 6
“inches water gauge”, but if a part of the boom
starts to sink, open the pressure control im-
mediately and stop recovery until it floats again.
Ifthere is oil sticking to the boom, wash it down with
a fire hose as it comes aboard.

As the last of the boom comes aboard, haul in the
towing wire and recover the buoy and water pump.
Stop the power block, leaving enough boom aft so
that the boom is not taking the weight of the buoy or
water pump.

If it is a long trip back to port, or if the boom is not
going to be redeployed for some time, open the
grip wheel, unlock and lower the jib.

Stop the engine.
If the boom is needed again, it can be redeplo
from this position. If not, it is best to repack
If the weather is bad, lash down the boom. boom on return to port.

Close the engines louvres.

ALTERNATIVE METHOD OF RECOVERING
THE BOOM USING THE OCEANPACK CAP-
STAN

Clamp the capstan to the rear crash bar.

Always use both pins.

Connect the electric cable.

There is a switch on top of the capstan.

Push once for ‘on’.
Push again for ‘off".




Open the grip wheel.
Lower the jib.

Recover the tail wire of the boom. Pass the line
over the power block, make fast the end and take
two turns round the capstan.

Start the capstan and pull on the tail line. This will
haul the tail of the boom aboard.

Thread the boom between the power block and the
grip wheel.

Continue hauling in boom until the reinforcing plate
is past the block.

Stop the capstan.

Open the zip in the tail of the boom.

Remove the buoy from the end of the tail wire.
Close the grip wheel.

Remove the capstan.

Continue recovery as before.
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REPACKING THE BOOM

The boom must be packed in the hold starting with
the tail end. To do this, it is first necessary to get all
the boom back aft of the Oceanpack.

Open the engine louvres.

Start the engine.

Erect the jib it if was lowered and lock it.

Check that the grip wheel is open.

Operate the power block to haul the boom over to
the deck aft of the Oceanpack.

Make sure sufficient hands are available to stack
the boom in neat folds.

As the boom comes over the block, the hand on the
port side should pull the water tube towards him.

The starboard hand should look for the natural fold
in the air tube, and pull that towards him, so that
the boom is neatly flattened as it is stacked.

When the last 15 feet of boom is reached, stop the
power block.

Unshackle the towing line from the tail of the boom.
Fold the tail of the boom into the Oceanpack hold.

Refit the door to the Oceanpack hold, and putin the
safety pins. Make sure the lifting wires are outside
the hold. Arrange the end of the boom so thatit lays
fiat in the bottom of the hold, up and over the stern
door and out onto the deck. Tuck the boom neatly
into the corners of the hold.

Start the power block and as the boom comes
down into the hold:

— lubricate and close each zipper.

— pack the boom into the full length of the hold.

Pay special attention to each end so that the
boom is neatly folded square across.




Disconnect the air duct, the water pump, buoy, and
towing wire from the head of the boom.

Haul all the boom into the hold, until the head end
plates are up by the power block, then stop the
block.

Lower the jib.

Unload the boom from the bleck.

Erect the jib.

Reload the head of the boom into the jib.
Fold the tail end of the boom into the hold.

Disconnect the air duct and the water pump hyd-
raulic lines from the Oceanpack.

Roll up the air duct and load it into the hold, along
with the water pump and buoy and the capstan
unit.

Rotate the power block so that the grip wheel faces
aft.

Lower the jib.

Shut off the engine and turn the battery isolator to
OFF

Shut and fasten the cab door.
Close the engine louvres.
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FRAMO OIL RECOVERY SYSTEM

Introduction

Fluid oil which has been contained by a boom can
be recovered from the sea surface by the Framo
skimmer. This system is suitable for mounting on
the aft deck of a rig supply vessel.

All of the actual oil recovery equipment is in the
skimmer unit, which fioats in the water on the end
of the crane jib. A special hydraulic system allows
the jib to absorb the roll of the vessel, leaving the
skimmer resting on the surface.

Inside the skimmer are four sets of metal discs. In
action, these rotate, and are set to dip into oil on the
water surface. The oil coats the discs, and so is

carried up off the water. Scrapers remove the oil
from the discs, and channel it into a well, from
where it is pumped up to the vessel.

The sides of the well (the ‘weir’) are normally
raised. In thick oil, the weir can be lowered to allow
the oil to flow freely into the well. The pump can
handie up to 400 tons of oil per hour.

The Framo system is usually powered by a Gen-
eral Motors diesel engine. (A Deutz engine is also
available). All the power systems are hydraulic. A
hydraulic starter system is also fitted. There is no
electrical system in the Framo.

Framo Skimmer Unit
Discs




MOUNTING THE FRAMO

Each Framo system is mounted on a wheeled trailer. This trailer should be used to hoist the Framo aboard
the vessel. The current operational plans call for two Framos, two Framo pumps and two 5000 gallon tanks
on the deck of one supply vessel. Clear the deck before shipping the equipment aboard.

If there is time, the skimmer units may be detached and loaded separately. If not, check the tumbuckies
which hold the unit to the trailer.

The deck layout should be as the diagram shows. It is normally easiest to load the outboard tank, the
ouboard Framo, the inboard tank and the inboard Framo in that order.

Be careful never to get underneath any equipment being hoisted.

Wear a hard hat at all times. Tanks

/
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The F

on the deck. The munm-q
from the power unit must be firmly fixed, as
it has to counter the weight of the jib and
skimmer unit over the rail of the vessel.

Exactly how the unit is secured will depend on the
vessel. Chains and chain tensioners, bolts, cables

and tumbuckles are the usual items used — an
adequate supply should be available.

The pictures in this section illustrate some

methods. The vessel's First Officer should be on
hand and must be satisfied with the securing.

Chains




Boits and welded brackets
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ﬁ Before leaving port, start the engine.

Make certain the following items are aboard and availa- Check out the hydraulic systems,
bes Check that the starter pressure has
— Enough 6 inch cam-lock hose to run from each built up. Stop the engine.

g Dip e Secure everything left on deck. Lash
— Framo auxiliary power unit and 2 TK5 pumps; down the skimmer unit.
— 100 yards of 6-inch floating hose;
— Diesel fuel;
— Lube oil, grade 10 N-30 or 10 W-40;
— Hydraulic oil;
— Hand held VHF sets;
— Hard hats, fioater suits and rubber boots for cleanup
crew.
& 4

STARTING THE ENGINE

Some Framo systems come with a Deutz turbo-
charged, air cooled diesel. The information here
applies to the GM engine. Instructions for the
Deutz engine are on the rear panel.

Before you start the engine, check: Lube

oil
Sighting dipstick
glass (behind)

Fuel tanks. There
is a large tank next
to the cab which
feeds a small tank
below the engine.

Fill the large tank
with diesel fuel.
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Hydraulic Oil — Check that hydraulic oil is three
quarters up the sight glass on the main tank. Add
hydraulic oil until it is.

Also check there is hydraulic oil in the reserve tank.

Main tank

Lube Oil — Check the lube oil dipstick and add oil
if necessary.

On GM systems, the dipstick is between the cab
and the main fuel tank, as shown. On Deutz sys-
tems, the dipstick is on the engine below the panel.




CAB CONTROLS

Lifting-floating|
Speed control — discs| lever

'

$ O

Pressure Direction Speed pump ‘Crane’ control Pressure control —
level control — control levers lift cylinders
control discs
Main hydraulic
control I Rev counter I
£

REAR PANEL CONTROLS
<
DIESELMOTOR

Engine oil pressure

Working
pressure|

Engine temperature

Hydraulic oil
temperature

Starter pressure




ALWAYS set the controls in the cab to these
positions before you start the engine:

CONTROL POSITION
Grane Control Levers Centre
Pressure Level Control Min
Speed Control — Discs ;‘;{MS
Direction Control — Discs Centre
Speed Control — Pump Min
Pressure Control — Lift Cylinder | FUlY

Anti-clockwise

Lifting-Floating Lever Lifting

Starter Pressure — Read the starter pres-
sure gauge. If it shows less than 200, work the
pump until the gauge reads 200.

Set the throttle to ‘mid-way'.

(In cold weather, prepare to squirt a little
Quickstart into the air intake).

Pump the black fuel pump knob until you feel some
pressure.

Push in the stop control on the panel.
Set the stop latch on the engine.
— push the large lever across, and
— tumn the small lever down.
Pull the start handle down.
Engine should fire and run.
Push the start handle back up.
Ifit fails, crank starter pressure up to 200 and try again.
Repeat until engine starts.

Adjust throttle so engine is running at 1,500 RPM (15 on
tachometer).

Allow to run for 5 to 10 minutes.

Check that the engine temperature and oil pressure are
normal.

Engine Revs should be steady at 1,500 RPM.

CONNECTING SKIMMER TO THE JIB
This procedure is best done before leaving port.
Pull out throttle until engine speed is 1,700 RPM.

Tum the hydraulic valve on the engine panel fully
anti-clockwise.

You must now use the arm lifting controls.

The panel shows which lever moves which part of
the arm, and which way.

Move the arm carefully out from under the skim-
mer.

Release the hooks holding the skimmer in place.
Move the tip of the arm to the joint on top of the
skimmer.




Remove both safety pins and bolts from the top of
the skimmer. Do not put them down except in a

safe place.

Line up one set of holes in arm joint with those in skimmer joint.
Refit bolt and pin.

Raise arm, lifting the skimmer clear of frame, swing
cab round and lower the skimmer onto the ship's
deck.

You should now be able to fit the second bolt and
pin.




CONNECTING THE DISCHARGE HOSES

There are five hydraulic hoses attached to the skimmer unit. They must be connected to the nozzles on the
arm.
Remove the dustcaps from each nozzle and each hose fitting. It is not possible to make a wrong coupling.

To join a hose and nozzle, wipe the nozzle and hose end, pull back on the lock ring, push in the hose, let the
lock ring back into place and turn to lock it.

Connect the large cargo
hose from the skimmer to
the fitting on the arm. Make
sure the rubber washer is in
place and that the hose is
on straight before you push
down the Cam-Lock hand-
les. Lash the handles with
thin rope.

Fit another large discharge hose to the outlet on the arm next to the cab.

Again make sure the washer is in place and that the hose is straight on. Lash these handles as well.
Fit the other end of the discharge hose to the tank you are using to hold the recovered oil.

Ifitis not a bolted or locked joint, lower the hose into the tank and lash securely in place.

Check that the bleed valve on the bottom of the end of the tank is closed.
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SKIMMING

To begin skimming, accelerate the engine to its
working speed of 2,500 RPM.

Lift the skimmer unit clear of the rail, swing it out
over the side of the vessel and lower it into the oil
inside the boom.

NOTE: Avoid liting the skimmer unit with the
outer two sections of the arm extended more than
you need to keep the skimmer clear of the vessel
and level.




When the skimmer is in the water, move fioating-
lifting lever to ‘floating’.

Pull main arm section lever back.

Reduce ‘pressure control liting cylinder’ until the
skimmer is just floating. The pressure gauge
should be reading between 90-110.

Select ‘disc rotation direction’. Start the discs
rotating slowly. The correct direction is outward at
the top. The helper should watch through the top of
the skimmer to check the direction if the operator
cannot see.

Increase disc speed to operating speed. Gener-
ally, this will be “full’. For very thin layers, reduce
speed until helper can see very little water being
taken into pump-well. The speed should not need
to go below about % of full speed.

Start transfer pump, set on low speed.

If the oil layer is very thick, lower the pump well,
using ‘pressure level control’ until water just starts
to flow into the well, then raise it just a littie.

Adjust the speed of transfer pump to suit the rate of
the oil flow into the well, which can be seen through
the top of the skimmer.

The main operator has two major things to do.

1. Tokeep the skimming action going. To do this:

— use the ‘pressure lifting cylinder’ to keep the
skimmer unit floating correctly.

— use the arm and cab controls to move the
skimmer around inside the boom to ‘sweep up'
the oil.

2. Watch the gauges in the cab for signs of trou-
ble.

— Asudden drop in a pressure gauge. This would
be because of a leak in the hydraulics, low
hydraulic oil level or an obstruction in the discs.

WORKING AS A TEAM

The operator must stay in the cab at all times. Once
the engine is started, the helper should stay by the
panel, watching the gauges until engine is warmed
up. The helper should then guide the operator
while getting the skimmer unit connected, and into
the water.

He should then watch the skimmer action through
the skimmer's ports, until proper skimming is
achieved.

The helper has several things to check on at regu-
lar intervals.

. Check the level of oil in the receiving tank and
bleed the water from the bottom of the holding
tank.

. Check the engine control panel.

— oil pressure and temperature. If either
waming light is on, get skimmer aboard,
shut down engine and tell your superior.

— hydraulic oil temperature. A sudden rise
probably means the discs are blocked with
debris.

Check the levels of fuel and hydraulic oil.

Itis very important that Deutz engines
are not allowed to run out of fuel.

IS

. Check the skimmer by looking over the side of
the vessel. See that

— all the discs are turning freely,
— not too much water is being taken in,

— the pump well is not empty or completely
full. This can happen if the pump is running
too fast or too slow.
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CLEARING SKIMMER DISCS

If debris gets in among the discs, it can jam them
and cause the hydraulic system to overheat.

There are two ways to clear a blockage:

— Stop the transfer pump and reverse the rotation
of the discs for a moment. Then return to first
direction. If blockage is cleared, start pump
again and continue skimming.

— Stop transfer pump and discs, bring skimmer in
close to side of vessel, hoist aboard and clear
blockage by hand. Return skimmer to water
and continue.

BLEEDING THE HOLDING TANK

Connect a suitable drain hose to the bleed valve
and run out over vessel side.

Open the bleed valve until water flow stops and oil
comes out, then close the valve quickly.

RECOVERING AND STOWING

Getting the Skimmer Aboard:
Stop the discs rotating.

Run the transfer pump until the pump wellis e
then stop the pump.
Bring the skimmer as close as possible to the side
of the vessel.

Move ‘floating-lifting’ lever to ‘lifting’.
Raise pressure in lifting cylinders with *
Control Lift Cylinder'.
Lift the skimmer clear of the vessel’s rail.
outer sections of the jib down as much as
Swing the arm over the deck. Lower the sl
gently onto the deck.
Disconnect the discharge hose from the
the arm.
Make a 50/50 mix of diesel fuel and lube oil. P
gallon of this mix into the pump well and pur
slowly out of the hose back into a barrel.

Stowing Framo System:
It is advisable to leave the Framo system set
until you reach port.
In rough weather, lash down the skimmer
If it would be more convenient, disconnect
skimmer head and lash it down. Park the jib
the way.

Disconnecting the Skimmer:
When the skimmer is on deck, pull the pins:
remove the bolts.
Disconnect the hydraulic lines on the boom.
place all the dust caps.
Unbolt the cargo hose.
Replace the bolts in the flange, with the ni
Raise engine speed to 1,700 RPM.
Move the jib to the parked position.

Reduce the pressure in the lifting cylind
minimum. Turn the main hydraulic valve on to'
rear panel to “min".
Push the throttle fully in.
Stop the engine.
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OFFSHORE TRANSFER OF
RECOVERED OIL

tanker).

The power and hydraulic unit of the
Framo skimmer system can be used
to power a pump for transferring re-
covered oil to atanker, so that more oil
can be recovered from the water.
The system is designed to use the
TK5 pump, made by Framo.
Attached to the pump is one hydraulic
hose, which runs to a small block with
a valve on it. Two hydraulic hoses
then come from this block, and these
must be attached to the Framo hy-
draulic system.

Connect the pump hydraulic hoses.
You are not able to connect them the
wrong way around. Close the valve on
the block near the pump. Tum it fully
clockwise.

Connect enough large cargo hose to
the outlet on the pump to reach the
Y-piece.

Attach a lifting rope to the pump.
Lower the pump into the holding tank
until it touches bottom. Do not let the
hoses take the weight of the pump.
Connect the 6 inch cargo hose from
each pump to the inlet amms of the
Y-piece.

Remove the sealing plate from one
end of the floating hose, and attach
the hose to the outlet arm of the Y-
piece.

Attach a hauling line to the other end
of the floating hose. DO NOT remove
the sealing plate from this end.
When the tanker comes into position
astern of the skimmer vessel, pass a
hauling line (‘messenger’) to her.
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Do not attempt to use any of the ‘guns’ or similar tanker’s inlet port, signal you are ready to pump.

equipment for passing lines. Tell the vessel's offi- -
cers what has to be done and let them organize it. VYt R e Topges ?0 % ahead, open the
control tap on the hydraulic lines to the pump,

Signal the tanker to haul over the floating hose. The engine in the power unit should be running at
When the hose is across and connected to the 1,700 RPM.
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8 = NEARSHORE OPERATIONS

THE VIKOMA SEAPACK

PREPARATION FOR LAUNCHING
1. Check the fuel level.

2. Pump out the bilge. 3. Check the lube oil level.

The seapack is a boom system for use
near shore or at sea in calm weather.
The actual boom is like the Ocean-
pack boom, except it has another
small tube (the cuff) on top which
keeps it afloat during laying.

The boom, the engine and the pumps
are housed ina 23 ft. fiberglass barge.

This may be carried or towed to the
scene of a spill by a larger vessel or
towed by trailer on land.

If the spill is near the launch site, the
engine can be started after the Sea-
pack is launched from land. If it is a
long tow, it is better to wait until you
are near the scene.

4. Check the coolant level in the
radiator (do not remove the
cap when the engine is hot).
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LAUNCHING THE SEAPACK
t k %
Wiis: et Ao launcl or i Lower the Seapack into the water.

There are lifting wires attached to the Seapack.
You must use these only.

The Seapack can also be launched from a slipway
using its trailer.




STARTING THE ENGINE

Put on your lifejacket and get aboard
the Seapack.

Push the decompression lever and
the starter button.

When the engine is turning quite
quickly, release the decompression
lever, but keep the starter button
down, until the engine runs.

In cold weather, spray a little Quick-
start into the air intake as you let go
the decompression lever.

LAYING THE BOOM

Reach down inside the rear door and
turn on one air bottle and the main
valve

(it has been found that one bottle is
enough to deploy the boom and so the
second bottle can be kept for a spare).
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The holding vessel should now go
alongside the Seapack, recover the
tail line and make it fast.

[Vikoma Seapaei}——
I Holding vessel } -
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Then the towing vessel should steam downwind
at about 1 knot. The vessel holding the tail line
should hold station. When the tail line tightens, the
rear door will come off automatically and the boom
will start to come out. The cuff will automatically
inflate.

Once the boom-laying has begun, it should con-
tinue smoothly until all the boom is deployed.

If the laying is interrupted, you will have to go back
aboard the Seapack and tumn on the second air
bottle when restarting.

When the yellow stripe on the boom comes out of
the hold, there are 100 feet left to go. The vessel
should slow.

As the last part of the boom comes out, it pulls the
pin holding the clutch disengaged and the pin
holding up the water pump. This allows the air and
water pumps to inflate the boom.

As the boom starts to infiate, the towing vessel
should stop and maintain station until the boom is
fully inflated.
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The tail-end vessel should recover the
rear door with the air bottles attached.

The boom is now ready to deploy
around a spill.




WHILE THE BOOM IS DEPLOYED

Every 12 hours, you should go aboard
the Seapack.

1. Stop the engine.

2. Wait afew minutes for the
oil to drain down.

3. Check the fuel level. (Full
tanks should last 8 days).

5. Check the oil level and top
up if it is low.

6. Restart the engine. Go
back aboard the main vessel.

RECOVERING THE SEAPACK BOOM

The best place is a wharf but carefully inspect the
area to see if there are nails or other sharp objects
which could damage the boom.

There are a number of ways of pulling the boom
ashore. The basic idea is always the same, but a
power block and crane truck, as used by the Cana-
dian Coast Guard in St. John's, makes the opera-
tion much easier. This section will describe recov-
ering the boom using this equipment.

If at all possible, park the truck with open water
downwind, and some clear flat space on the other
side of the truck.

Lay out some lifting cables on this clear space.
Connect the hydraulic lines from the truck’s auxil-
lary outlets to the block. Start the truck's engine
and switch on the hydraulics.

Hang the block from the crane hook, and raise it
just clear of the deck. Run the block, and turn it
around so that the top of the block is turning away
from the water. Stop the block.

When the vessel towing the seapack arrives, it
should tow the boom past the recovery point until
the tail end of the boom is near the recovery point.
A small boat — such as a Boston Whaler —is also
needed for the recovery operation.

The small boat should recover the tail line of the
boom, and bring it to the recovery point.

The towing vessel should then put a man aboard
the seapack with a hand radio and release the
towing line.
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ABOARD THE SEAPACK
Declutch the engine and insert the spare pin to

hold the clutch open. Close the throttle, and close
the fuel supply valve. This will stop the engine.

ABOARD THE SMALL BOAT

Go to the tail of the boom and open the first few
zips in the side of the air tube.

Keep opening zips when they approach the shore
as the boom is hauled in.

ASHORE

1. Pass the tail line through the block.

2. Runthe block until the tail of the boom is nextto
the block. Stop the block.




3

Swing and lower the block to
the edge of the wharf. Start
the block and haul the tail of
the boom through.

. Keep the block running

slowly and raise the block to
about 15 feet above the
deck. Be careful not to strain
the hydraulic lines.

s.

Pull the tail of the boom over
to the clear space where it
will be stacked.

6. Lay the tail of the boom over

both lifting cables. Keep
hauling in the boom, laying it
concertina-fashion over
both lifting cables.

7. As the boom is coming
through the block, the recov-
ery crew should straighten it
out so that the water tube is
on one side and the air tube
on the other.
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ABOARD THE SEAPACK -—\( 3

1. Find the tool ki,

2. As'the yellow band (100 foot mark) is going
ashore, undo th¢ ring which clamps the end of
the air tube overthe fan duct.

3. Open the hatch.in the aft fioor of the hold.

4. Pullthe pin which holds the water tube to the

_ pump

5., Unshackle the towing wires,from the rings on
the transom. ‘\' -
The boom TSTiow free of the ééapank

6. Have the small boat come armake youin

7. Lay the flexible, bulkhead over the fan di
Clamp it in placé with the ring.

gy

ASHORE

When ail the boom is neatly stacked, attach the
lifting cablés to the crane hook and the boom
aboard the truck. t 5

ABOARD THE SMALL BOAT

Tow the Seapack hull to its recovery point.

Lift it out of the water using the cables mached (or
use the traller on a slipway.)

Access to,

clutch

Access to
bearings

and universal

Joint

Fan duct

_ach
over

water
pump

—
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HURUM FLEXY-BOOM

The Hurum Flexy-Boom is made on a
different principle to the Vikoma-type
booms. It consists of 50 foot by 18 or
36-inch PVC sheet sections. These
have weights along one edge and
floats sewn in three-quarters of the
width up toward the other edge, so
that they float upright in the water. Ca-
bles run through the top and bottom
edges to take the strain when de-
ployed and at the ends of each section
are stiffeners which slide into the join-
ers used to join sections together.

w The joiners consist of two split tubes

joined along their length. The end
edges of the boom sections slide
down into these tubes and the cables
are shackled together to connect sec-
Float tions.

Hoop for
shackle

Locally, it has been found more effec-
tive to store the boom with 10 sections
already joined to make 500 foot
lengths ready for deployment.

Joiners
There are special joiners to make an-
choring points, and to put at the head

of the boom for towing.

Stiffener This type of boom is designed for
) O— Cable containing oilspills in calm, sheltered
water, such as harbours or small
coves, or inland waters. It is mainly
used either to enclose spills, or to
protect sensitive points from ap-

. slicks.

Weights




LAUNCHING THE BOOM

Any spot where the trailer can be
parked within about eight feet of the
edge of the water will be suitable. This
may be a beach or a wharf.

Park the trailer about eight feet from
the edge, with the right-hand side of
the trailer parallel to the edge.

If the trailer is on a wharf, remove the
wharf roller from the trailer, and attach
it to the wharf wheel-guard with the
clamp screws.

Remove the towing buoy from under-
neath the trailer. Pull down the top
fleet of boom from the trailer. Set the
buoy with the sloping end of the float
away from the boom. Slide the rein-
forced end of the boom into the sloton
the buoy.

TOP FLEET
OF BOOM

WHARF
I LTR"”-E“ | WHEELGUARDI

TOWING

BUOY

SLOPING END
OF FLOAT

| [ ot
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Shackle the boom cables to the buoy.

Tie a length of one inch line to each
towing attachment on the sloping
ends of the float and fix these to a
towing line.

Pass the free end of this towing line to
the boat which will tow out the boom.

When the line is made fast, pull down
acouple of fleets (folds) to allow some
slack in the boom.

Launch the towing buoy into the
Water.




The boat should then go ahead very
slowly, and directly away from the
launch site.

As the slack is taken up in the boom,
unload more fleets from the trailer and
assist them into the water, over the
roller if it is used.

The amount of boom you need to put
out depends very much on what you
are doing with it. Each trailer holds two
500 foot lengths. These can be joined
together, or disconnected at 50 feet
intervals to give the length you need.

When all the boom required is out, tow
it into position with dockside joiners,
anchors, or by having the end(s)
made fast ashore.

Dockside joiner
L Split tube l I backplate l

JOINING TO A DOCKSIDE

Each trailer carries two special attachments for
joining the boom to the side of a dock or other
structure. They are only for use when the structure
itself makes an oil-proof seal for one side. If that is
not the case, the boom must go to the edge of the
water, even if that is under the structure.

The dockside joiners each consist of a long split
tube fixed to a long back plate. They allow the
boom to seal against the structure, but to move up
and down with the tide. The boom is connected
using an anchoring buoy.

Fix the plate to the side of the dock, usingthe large  [Buoy is to
nails supplied. At low tide, have % of it out of the ~ |move verticall
water, at high tide, 3% down in the water. If the tide is the
running, about half in and half out should be right.

Slide the buoy down into the split tube. Make sure it
can run smoothly in the tube.




ANCHORING

As you can see from the section on deployment,
anchors must nearly always be used. Danforth-
style anchors are best, but in an emergency any
type may be used.

Go alongside the join between sections where you
want to anchor the boom.

Unshackle the cables from the joiner and slide the
ends of the boom out of the tubes. Be careful notto
drop the joiner.

Shackle sufficient line, usually three to five times
the estimated depth of the water, to the anchor
chain, and to the anchoring buoy.

Put the anchoring buoy over the side and slide the
ends of the boom down into the split tubes. Shackle
the top and bottom cables on each side.

ANCHORING
BUOY

| [ ]
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Tow the buoy out to where you want it to be. Then
go further out, paying out the anchor line as you go.
Keep strain on the line to stop the buoy moving..
When all the line is out, heave the anchor over-
board. Be careful that the line is well clear of the:
propellor.

RECOVERING THE ANCHOR

Retrieve the line from the buoy.

Head out in the direction of the anchor. Take in the
line as you go and coil it.

With the line over the bow of the boat, pass over the
anchor very slowly, while hauling on the line. The:
anchor should come free. Haul it in and get it
aboard.

If you have to leave the anchor temporarily, tie @
marker buoy securely to the line and release it.
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RECOVERING THE BOOM

Arrange to have 5 men at the trailer.
Recover all anchors.

Release the boom from its moorings.
Tow it (if necessary) to the launch site.

Pass the towline up to the hands at the trailer. The
boat should then take up the tail of the boom, to
make sure it does not foul during recovery.

Haul in the boom (up dver the roller if it is being
used) and pack it onto the trailer at the same time.
As any anchor buoys come ashore, stop, detach
the cables, remove the buoy, reconnect the boom
with a joiner and reshackle the cables. Continue
recovery.

Recover any dock mounting plates, and check
around for other gear, such as joiners, shackles,
etc.

Stow all gear aboard the trailer.
Lash the boom down to the trailer.
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THE SLICKLICKER

Marine fuel oil (Bunker C) and old
‘weathered’ crude oil present special
p for cleanup, parti y in
the cold waters off Canada's East
Coast. This is because these oils
would be below their ‘pour point’. This
means that they would not be liquid,
but rather the oil would be very tarry.

In this condition, the oil cannot be
pumped, so most recovery equipment
will not work. The only system found to
be effective so far is the Slicklicker.

The basic idea of the Slicklicker is a
conveyor belt made of a material
which will attract oil but not water. The
manufacturers supply a terrycloth belt
which must be soaked with oil before it
will work. The Canadian Coast Guard
has experimented with neoprene rub-
ber belts which perform more reliably.

The Slicklicker has to be mounted on
a barge with low freeboard, which
makes it unsuitable for open water
work. In sheltered waters however, it
can be very effective.
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SETTING UP THE SLICKLICKER

Fix the roller frame to the main frame.
Connect the raising line from the block
on the main frame.

If the belt ends are joined, pull out the
pin to separate them.

Loosen the pressure between the top
rollers with the turnscrews.

Adjust the tensioning roller at the end
of the frame right in. Thread the belt
between the top rollers, around the
roller frame and rejoin the ends.

Connect the hydraulic lines from the
power unit to the hydraulic motor.
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STARTING THE ENGINE Lower the end of the frame to the water.

Check the fuel tank (gasoline) and lube oil levels. With a terrycloth belt, the end of the belt must just
touch the oil.
Pull out the choke if the engine is cold.
With the new rubber belts, it may go into the water.
Set the throttle half way.
Put a container behind the outlet at the back of the
Pull the starter. slicklicker to receive the oil.
Allow the engine to warm up.

Turn the large wheel to allow pressure to the hyd-
raulics.

This controls the speed of the belt.
Start the belt running slowly.

Apply some pressure to the top rollers with the
turnscrews.

Adjust the belt tension and tracking with the bottom
roller.

Bottom roller Bottom
(adjustable roller
angle and tension) controls
Uy S el W5
S

4 g G If there is little wind or current, it will be necessary

to use rakes to bring the oil to the end of the belt.

- . Adjust the speed of the belt to give the best recov=

ery rate.
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SLICKBAR TRANSVAC 500D

In nearshore spills of fresh crude or lighter oils, the
Transvac is a very effective recovery system. One
four-cylinder Ford diesel drives a vacuum pump,
which sucks oil into a large tank through up to three
manta-ray type skimmer heads. These float on the
water, with openings at the level of the oil.

A second Ford diesel runs a discharge pump to
transfer the oil through two outlets into large tanks
or rail cars. Because of the high vacuum, there are
a number of valves which must be opened or
closed for various operations.

These are:

Valve #1. Vacuum pump intake vent
Vacuum pump exhaust vent
3. Suction hose blowback

4. Tank vacuum relief
5.

Discharge hose suckback

The oil, and air taken in with it, goes into the large
tank. Inside, the oil falls to the bottom through a grid
which strains out any debris. The air passes
through the tank to the outside.

The oil collects in a sump. From there itis removed
by another pump, which is powered by a second
Ford diesel engine.

The Transvac may be used from the shore, or
mounted on a suitable vessel, such as a barge.

The vessel must be able to carry the weight of the
Transvac and the recovered oil.
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Valve #1

Temperature gauge

‘acuum pump
engine
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PREPARING TO SKIM

Join together enough lengths of 3-inch or 4-inch
hose so that it will reach from the Transvac to
where you are going to skim with at least 20 feet of
hose floating in the water. Make sure each join
contains a gasket.

Connect the skimmer head to one end.

It has Cam-lock fittings. Close the handles and
lash.

Puta hose floaton the end of the hose, and at 5 foot
intervals along the hose.

Connect the other end of the hose to one of the inlet
ports on the Transvac. Make sure the washer is in
place.

Make sure the other inlet ports are capped.

(If you are using a 3-inch hose, use a 4 x 3 inch
reducer).

Glass to detect]
oil movement

Uncap one of the discharge outlets. Check that the
washer is in place.

Connect the discharge hose.

Run the hose to the receiving tank.

Fix the hose to the tank, by bolts or by lashing.
Launch the skimmer head.
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STARTING THE ENGINES
Check on BOTH engines:
Fuel tanks are full. Lube oil levels are correct.

Radiators are full. Top up any that are low.

Disengage the clutch on the discharge engine. Check that vacuum-tank door is properly closed.

The handles should only be hand-tightened. They
are made of brass, and can easily be damaged of
broken if they are screwed too tight.
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Open valve #1 Open valve #2

Close valve #3

(Valves are OPEN when the handle is ALONG the
pipe).

Close valve #5 Close valve #4




Turn ignition switch to ON. The warning lights
should light up.

Pull the throttle halfway out.

Push and hold in HEATER PLUG button. Count 30
seconds.

Push the oil pressure sensor override. Hold it in
until the engine starts and the oil pressure is up.

Push start button.

If the engine tries to start but falters, release the
start button (but not the HEATER PLUG button).

Wait 5 seconds.

Push start button again.

In cold weather, with a cold engine, spray a little
Quickstart into the air intake as you push the
START button.

When the engine is running, set the throttle for a
fast idle.

Start the vacuum pump engine the same way.

Allow about 5 minutes for each engine to warm up.
Check the panels to see that no warning lights
are on.

SKIMMING

Check that the skimmer head is floating level.

If it is uneven from side to side, undo the CAM-
LOCK, level up the skimmer and tighten the CAM-
LOCK again.

Close valve #1.
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High temperature WARNING LIGHTS
vacuum pump (red)

Once the Transvac is operating, you
must adjust the pumping speed to suit
the amount of oil being recovered.

The lights on the panel indicate how
good the balance is. The idea is to
keep the bottom (green) light on, and
all the other lights off.

There are several ways of doing this,
but the manufacturer suggests that
this is how you should do it.

Runboth engines atabout 1500 RPM.

Keep the discharge pump engine's
clutch disengaged and keep valve #1
closed until the green light comes on.

When the green light comes on, open the sump
valve, engage the clutch and open the lever on the
outlet being used. The Transvac will now be
pumping out oil.

If the amber light comes on, speed up the dis-
charge pump engine a little.

If the amber light stays on, open valve #1 slightly.
This allows some air to leak into the vacuum pump
and makes it less efficient. This is better than
slowing the vacuum pump engine.

The amber light should soon go out. When it does,
you may close valve #1 a little (not all the way) or
slow down the discharge pump engine a little.

Continue making small adjustments to valve #1
and the engine speed until the green light stays on,
but all the other lights are out.




Ifthe HIGH LIQUID LEVEL (RED) light ever comes
on, you must act quickly.

Stop the suction by opening valve #1. Push in the
vacuum pump engine's throttle to slow the engine.
Continue pumping out with the discharge engine.

Ifthe ‘HIGH TEMP. VAC PUMP’ (RED) light comes
on, it usually means that the suction line is blocked.
See the section on Clearing Suction Lines.

STOPPING THE ENGINES

NORMALLY
Disengage the clutch for the discharge pump en-
gine. Open valve #1 forthe vacuum pump engine.
Ifthe engine is hot, allow it to run at fast idle for five
minutes.
Push in throttle until the engine is running at a slow
idle.
Tum the ignition switch to OFF.
Push the throttle right in.




CHECKS WHILE RUNNING

— Qil pressure warning lights. If one lights up,
shut down the engine quickly.

— Temperature gauges. Should be in the NOR-
MAL range. If high, disengage clutch on dis-
charge engine, open valve #1 and set engines
1o fast idle. If temperature does not drop, shut
off engines. Allow them to cool down. Check
water level in radiator.

— Ammeters. Should show “Charge”. If showing
“Discharge”, you may have trouble starting
engines next time.

— Fuel tank levels. Do not let the engines run out
of fuel.

— Panel waming lights. Only the green light
should be on.

CLEARING SUCTION LINES

The main problem you are likely to have is a block-

age in the suction hoses. There are several ways

you can tell if this has happened: —

— You will see debris around the skimmer head.

— The vacuum gauge shows more than 18
inches.

— You cannot see oil flow through the glass on
the inlet port.

— The air coming out of the vacuum pump outlet
is very much hotter than normal.

— The suction hose to the skimmer stops ‘pul-

There are two ways to clear the hose:
“blowing back" or by hand.
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CLEANING OUT THE TANK

How often you have to do this depends on the
amount of debris in the oil slick.

A garden rake or a clam rake is a good tool for this
job. You also need a container to put the oily debris
in.

Slow both engines to idle.

Open valve #1. This stops the suction.

When the flow of liquid from the discharge pump
stops, disengage the clutch and close the sump
valve.

Open valve #4.

Make sure there are no lighted cigarettes or pipes
or other flame sources around.

Open the tank door.
Rake out the debris.
Check inside to make sure it is free of debris.

Close the door.

Close valve #4.

Open the sump valve.
Engage the clutch.
Accelerate both engines.

Close valve #1 and continue skimming.




DISCONNECTING THE DISCHARGE HOSE
Slow both engines to idle.
Disengage the clutch.

Open valve #5. This draws all the liquids in the
hose back into the tank. Allow 2 minutes.

Open valve #1.
Close valve #5.

Disconnect the discharge hose.
Shut off the outlet:

To resume skimming, reconnect the hose, open When the Transvac is to be shut down after the job:

the outlet, engage the clutch, close valve #1 and

accelerate the engines. — Flush the tank and discharge pump with fresh
water;

— Drain the water out of the pump through the
valve on the pump base.

— Pour a bucket of light oil into the tank and turn
the pump a few revolutions.




SMALL DISC SKIMMERS

These small skimmers work on the same principle
as the Framo system, that is they use rotating discs
to skim the oil from the surface of the water. How-
ever, this type is much smaller and free-floating,
which make them suitable only for inshore, calmer
waters.

The normal use of these skimmers would be from
the shore or small vessels, in conjunction with in-
shore booms such as the flexy-boom. If a wharf is
used, the height above water should not be more
than 10 feet. If the power unit is to be mounted on a
small boat, the carrying capacity of the boat must
be sufficient for the crew, the power unit, the skim-
mer unit and the weight of the oil to be recovered.

If debris fouls the discs, shut off the hydraulic
power, recover the skimmer and clean it out by
hand. Be careful when lifting the skimmer from the
water. Make sure it does not swing against the
dock or other objects, which could damage it.

Dismantiing the system is the simple reverse of
setting it up. Stop the engine, disconnect the
hoses, and replace the cover on the skimmer unit.

There are several makes of small disc skimmers
available. The remainder of this section will use the
Morris Miniskimmer to illustrate their use, but all
types operate on the same principles.




SETTING UP

The power unit supplies hydraulic power to the
skimmer unit for two purposes, to turn the discs,
and to power the pump which transfers the oil to the
recovery tank.

Connect the three hydraulic lines to the power unit.
Wipe each fitting before you make the connection.

The fittings for each line are different, so you can-
not make wrong connections.

To connect a line to an outlet, pull back on the
knurled ring on the female fitting, push the line onto
the outlet, let the ring spring back and twist it
clockwise.

Connect the lines to the skimmer unit in the same
way.

Connect the discharge hose to the skimmer unit.
Fit the other end to the tank you are using, either
with a proper fitting or by lashing.

Remove the wing bolts and lift off the top cover.
Tie alifting rope to the lugon the top of the skimmer
unit.

LAUNCHING THE SKIMMER

Any suitable lifting system can be used to launch
the skimmer, even hand-liting by three or four
men.

Lower the skimmer gently into the oil.
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STARTING THE POWER UNIT
Check that the fuel tank is full.
Check the lube oil level.

Check the hydraulic oil level.
Set the pump control to neutral.

Start the engine as described in
Chapter 4.

SKIMMING

The pump and disc speed controls are pre-set. To
begin skimming, simply engage the main control
levers.

If the pre-set speeds for the discs and pump are
lost, or are unsuitable, they can be adjusted by
tuming the controls.

Adjust the disc speed according to how thick the oil
layer is.

The thicker the layer, the faster the discs can be
run.

By watching the discs and scrapers, you can see
whether much water is being taken in. If a lot of
water is being taken with the oil, run the discs a little
slower.

Adjust the pump speed according to the rate of
recovery of oil.

If the flow of oil and water into the tank stops, run
the pump slower.

If the tubes below the scrapers on the discs are
constantly full, increase the pump speed a little.
Use the lifting rope to manoeuvre the skimmer in
the oil, in order to recover as much as possible.

RECOVERING THE SKIMMER

Recovery of the skimmer is the reverse of launch-
ing.
Put pump control to neutral.

Lift the skimmer gently out of the water.




NEARSHORE OPERATIONS a

A oty s avallable for hy than .1:u

is gomrn!ry much -smaller, and 80 can be mounted on a wider range of emﬂ

Ol is, generally-speaking, easler to recover lmm thé water lﬂan (43 gsts ashore. Because of this, it is
Importantwhen oil is near shore to r3act speedily. ! '

near shore, it is also critical to deploy booms In appmpr!m places. i il

to setout

t
Ihe aqulpmem - Impmvlsalkm is your biggest amtl However, there are some guidelines that may be

ful in typical slluatlons
| p “ B

Splll- n a Flowing mvur

Ollspms in a flowing river will tend to
driftto the outside of the bends. This
can be used to make cgntainment
more effective. Two booms are usu-
ally used in case some oll escapes
under the first one.

.
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Protecting a Small Cove or River
Mouth

The rmain feature here.is the'strength
of the wind or the current..lf both are

‘across the mouth, If either is strong,
say current more than 1 mph (2

) .. kmph) the boom shouid be set to de-
flect th oil to.the edges, where it can
be easlly skimmed.

Boom offget to guide oil to one
side for. skimming from land.

J

light, the boom can simply be strung .

kmph), or wind more than 30 mph (50

=\




Leaking Vessel Moored to Wharf

The important thing here is that the
boom goes around the vessel and
makes an oil-proof join to the dock
wall, or to the land under the wharf if
there is no barrier across the water
surface along the wharf.

‘Whenever a boom is deployed joining
to the land in tidal waters, remember
to make sure there is some way the
boom can rise and fall with the tide
and still contain the oil. Also, if the
boom will be out overnight, fix lights to
its buoys to prevent collision.




‘ 9 s DISPERSANT SPRAYINQ

to do"anything else. But in some.cases, the only’
thing that can be done is to. spray chemicals on it.

mudmﬂcd-mhoﬂm*upmb&w A

“ droplets.
om«uo.nnmmmmmnnwm bulnll
budwmmmnmanmuumym

The chemicals have been tested, and scientists
believethey are safe. Evonno.mtynmu‘lm
resort, m youcanuse _
them. *

There.are two ways to spray an oil spill. You can
spray it from an aeroplane or from a ship. Spraying
by plane Is useful in open seas, in fine weather. In

. other lltuuﬂona. spraying must ‘be ﬁom from a
ship.

«

\

SPRAYING EQUIPMENT -

‘Voumwhummmdnwh A
booms,

thé speed of the ship. i
Each boom has four nozzles on it. These make a
fine lpruy. to spread the-dispersant out.

A set of ‘surface-breaker baaids is towed behind
each bipom. These chum up the oil and water, the.
same Idea as a blandgr. They help the oil break up
and mean that.you can use less dispersant for the
sameamount of oil.

RIGGING THE BOOMS . -
This will need 4 people.

1.

. 9
Doommpalllimo.andpou ¢
slowly as you need.

Bolt a gimbal onto the anchor plate.
. - K,

* booms, one on each side of the vessel. The punip .
* runs at a constant speed to pump 20 gpm, and so




L .

Shackle the thimbié of a 20 footyire *

. fope to the top lug of one.mast. Use :
the lug on'the opposite side to the .

lest hook. )
Shacklom-ndoflwbdlhnmnl
mm»wmmmhm
side as the cleat hook. .

Soimommfuollnlumtsrunme

 mast and insert the the/retaiing staple.

~

Dothanmmpelorlmoﬂmmast
on the olharsldeomuvml

'

Cross:brace the nasts with the sisal”
ropes. Use the cleat hooks.

F!llho spray

mi li 095 m ) WIRE ROPE.
€0 10 OTBAARD SIOE

T CLEAT NOOT—

WAST 7091 ABAPTOR.,

- ADAPTOR 'Lﬂl
RETALNING mm

: 2y ﬁ_'

-/
ﬁ'

each boom. The! mmmhmﬂum
plpe. Fit a long one inboard, a
middie-length one half-way out, and a
mnplpcumbom. 5,

- Tim the boom so thatthere is n\ugon

lop at the outboard end whon the™
| pipes point down.

g Nwtﬁqupoamﬁn‘uiwym -1

. Rgpeat’ these. steps !or(ihs other :
boom Mnko i )hu have andboom

INBOARD END

Ly




Screw an,adaptor and a nozzle into
each pipe. Make sure the slot in each
nozzle is parallel to the boom.

Turn the staroard gimbal so it faces -
fore and aft. Screw the starboard
boom into the gimbal from the forward
side. Make sure you have boom out-
side the mast. Havé someone hold
the outboard end of the boom.

Now screw one of the double female
hoses into the boom end. The drawing

* shows this for the starboard side.

Collec( the loose end of the wire mpe
which Is'joined to the top amslda lug
on the mast.

Attach this end to lhe top oulboaw lug
on-the boom with a lhlmble and- _
shackle.
-, ¥
- Mlmlsngm of this wire so that
the-boom Is about horizontal. You
“should need about 16 feet of the wire
“ rope. Clump the extra rope with three
Ya inch wire cllps This Is called lhe
TOPPING LIFT." A
Il the sea Is rough, shorten lhe wlre to
raise the end of the boom above hori-
zontal so itwill notdip into the water as
the vessel rolls.
¢

.

SPRAY BDDK

- 7]

AXIS OF NOZZLE PARALLELTO
+ THAT OF SPRAY BOOM,

\_

FORVARD

STARBOARD SIDE

20F1.(6:095m) TOPPING LIFT.
opproz. length 15FL 7IKS {4247 m),

@
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- Take 2 wire ropes, % inch diameter,

_, 60 feet long. Shackle one to the outer
forward lug on the boom, Shackle the
dther to the centre forward lug {sec-
ond lug out on forward side). ~ °

Leave the spare rope forward on the
deck. - 3

-Shackle one 30 foot Y inch rope to

lugs. Pass the spare lengths outside
the mast and back onto the deck.

Tie }0 feet sisal rope to the outer top
fug on the boom. Pass the rope back
outside the mast on to the deck.

Lift the boom over the rail.

each aft lug on the boom. There are 4

.

SPRAYING
BOOH

im) DIA. WIRE STRAINING RO

34 (95m
. S0FL18-200 m) LG.

SISAL ROPE
LOFL(12:130m] (6.

~

o
—

23

J.s




\

Haul In the sisal rope aft, and pay out.
. the 2 wire ropes forward, so that the
boom swings out, stop when the boom
I8 lined'up with the two masts.

) 5 N
. Take-up any slack in_the two wire
, ropes. Loop them around a sampson

post (or another ccnvenlenl fixing)
well Icrward

h'loose end to its rope with
“three, % inch wire rope_clips. *

-Make fast the sisal rope astem, so it
, holds the boom firmly against the two
wire ropes. .\ . B4

Repeat all these steps on the other
side of the vessel.

2. RIGGING THE SURFACE

BREAKER BOARDS.
Lay out three surface-breaker boards

across the deck aft of the mast, Have ™

the sloping edge forward and under-
neath.

Bolt the coupling bars to the pars of
the boards, just behind the front edge.
Use the 4 by 2 inch washers on the
outside.

Join the boards hgelhsr with ¥z inch
bow shackles (with % inch pins).

Fitasnaplink to each shackle andons
to'the outer and inner coupling bar
ends as well.

Collect the free ends of the iour haul-
Ing wires on the boom.

\Clip the free end of each wire to the
snaplinks, in the proper order, as in
the drawing on the bottom of the next
page.

3/8°(9-5mm.) WIRE SlR’AIDiIHG nni:s X-60FT.(18-250 m)LG.

SAMPSON POST.

i) < o ;

3 14" 16-6 mm | dio. WIRE

' . BOW SHACKLES muug RPESJOFT,
LS

-

1

- N \sm = .
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Tie 5% feet of sisdf rope around the
back edges of the outer and middle

. boards in a slack Joop.

Do this to the inner and middle boards
as well.

Tie 35 feet of sisal rope to the inner-
most snaplink, and tie the otherend to
the gimbal. — L

Tie two double-eyed foats to the top

side of the couplingbars of eachin the
outer and inner boards.

Repeat these steps for the other side.
Be careful not to cross the ropes.

3. LAUNCHING THE SURFACE

. BREAKERS.

. The vessel should go ahead as slow .
" as possible.

Push the starboard set of boards over

the rall. Be careful not to tangle the"

ropes. At the same time the vessel
should go to starboard. - .

When the boards are tralling property,

slacken the rope tied to the gimbal, 80 -

it takes no strain.

Repeat this for the port side with the
vessel going to port.




4. SETTING UP THE PUMP SYSTEM.

There are two types of pumps, but the engines
used are the same.

Choose aconvenient place at the aft deck and lash
down the pump unit.

If you are using barrels, stow the barrels of disper-
sant near the pump unit. Make sure all the bungs
are on top.

Fit the dispersant intake hose to the outlet if your
vessel has large tanks, or to the first barrel.

Fill the fuel tank with diesel oil.

Connect the sea water intake hose to the pump
and to a sea water outlet.

Fit the Y-piece to the outlet.

Screw the hoses from the booms into the ends of
the Y-piece.




Set the throttle to midway.

Start the engine with the cord. (Use a little
Quickstart in cold weather).

The throttle is pre-set. Do not try to adjust the
engine speed.

You do not have to stop the pump to change barrels. Just pull
out the hose and put it into a new barrel.

Large slicks in the open sea are usually sprayed by going
around the edge and gradually working inward. You need to
keep the spray going continuously.

Ifthe slick is near shore, the vessel will go back and forth parallel
to the shore. In this case, you should stop dispersant spray as
the vessel goes out of the slick to go about.

To stop dispersant spraying, shut off
the valve on the intake, or just pull off
the suction pipe out of the barrel.
There will still be spray, but it will only
be sea water.

To begin the dispersant again, put the
suction pipe back into the barrel, or
open the valve.

If the spill is heavy oil — bunker or
crude oil — and the weather is cold,
you might have to close off one outlet
valve on the pump. This way twice as
much dispersant is sprayed on one
side only. Do not do this unless you
are instructed.

This is the only control you can use.

Do not spray with either outlet valve
part-closed. Only both open or one
open, one closed, for special condi-
tions as said before.
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" 5, RECOVERING THE SURFACE

 Haul the boards alongside with the
- rope that.is'tied to the gimbal and the

Spread a large tarpaulin m‘mr the
-deck.

BREAKER BOARDS.

The vessel should heave to.

Inner board. ] .

: v | &
Hnultheboardslnnvenheralla’ndlay gﬂ!ﬁ 5

them on the tarpaulin.

T R

Slack off the sisal rope at the stem. _

- Swing the boom forward and bring in-

board with the’ slack of the forward
ropes. )

DISPER_SANT CHEMICALS

A dispersant chemical Is a substance which ena-
bles the 6l to break:up into very small droplets
which will then disperse in the waler./AnMugh this
does not remove the oll, it reduces fire hazard and
prevents the foullng of shores, boats, wildiife and
other objects in contact wlm'lbe water.

Although the dispersants In use in the ate sixties

sesmed to do more harm than good, much-work
has gone into their improvement since then, Those
avallable today are claimed to be much less
‘harmful to marine life. This is greatly helped by the

v, i

proper application of measured amounts, which
i

ham.

Modem dispersants are quite complex mixtures,
‘and what the actual ingredients are is not particu-
larly important. The regulations covering their usé
are quite strict. The exact product to-be used in an
incident, how it.is applied and in what amounts
would be decided by the On-Scene Commander,
in consuttation with advisors. = - ® ¥

~
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OIL ON THE SHORELINE

1. Rocky Shores and Cliffs
The action taken on rocky shores depends on how

. active the-water is. If large waves are-common,

hen probably nature would be left to deal with the
-l If action is the following

SHORELINE CLEANUP, AND
L] DlSPOSAL OF OIL & DEBRIS_

On some beaches, at certain times of the year, the
beach may need to have its material replaced if
« much is removed. This can be done with the same

“Could be followed: *
(i) Boomoff a saction of the shore. Sections
about 100 ft. long are suggested. Spread
- sorbent material below the rocks.

(ii) Wash loose oil off with low pressure water
hoses.

(i) 1f permmed,.spray on concentrated oil-
based dispeﬁam. ¥

(iv) Wash down with high’pressure water or

« steam hoses or 3% water-base dispersant

with high-pressure water hose. You must
wear protective clothing and glasses.

(v) Remove the used sorbent and djspose,
- then remove the boom to another section.

2 Beaches

If protection from spilled oil is too late or is unsuc-
cessful, the beach must be cleaned. This

involves the use of earth moving equipment, If the
beach Is accessible, this would usually be graders
or backhoes, possibly fitted with balloon tyres on
soft sand. On inaccedsible beaches, ynu may have

to use rakes and shavels.

The sand or gruvhl must be removed as deop as
theoll poneuales’ This can be as little as an inch or
as much ‘as a-foot. This Is best done when the
threaof further oil coming ashore is over, even if it
means a little more-sdnd has to be removed.

it used to remove the olled sand.

v . )
3. Tlp-‘l Flats, Marshy Shores and Estuaries

f

These are frequently the most easily damagsd
shore lypes as many creatures and plants live
there, and the water is usually quiet, and covers a
largs aréa with the incoming tide.
The cleanup of these shores normally follows this
procedure:
(i) Use low pressure hoses to wash loose oil
"into boomed containment areas.
(ii) Spread sorbents over this oil, allow ihe oil
to sink in, lhonnmmanddupou
(iit) Ellhsr
— leave to nnhye. or

— cut and remove plants and’grasses,

| and remove contaminated mud and
—sand, or

— pull up plants and grasses by their
roots, and remove contaminated mud
and.sand.

Which action Is begt dependa‘ on many cir-
cumstédnces, and the decision would be taken by
the controllers of the operation.

4. Hi ur Facllities

" These are cleaned up in the same way as mcky
shores. |

|
1 - <
|

—




" OIL ON BOATS AND FISHING GEAR
The maln requirement here is to pravent the oll

from-getting bal:k into the water. Cleaning usually

80 must be done in a pbrmitted area.

- Small Items, Fishing Gear and Small Boats
Pulied Ashore '

These would normally be cleaned by washing with -

dispersants arid water in a-suitable spot ashore
whers runoff can be collected. Runoff must not be

allowed into drainage systems, rivers, ponds, bare

soll, beaches,
Larger Boats'

. These would normally be cleaned In port, m the
——same way as rocky shores.

i s
DISPOSAL OF COLLECTED OIL

There are four ways of disposing of collacted oll, all

of which require outside consultation and assis-

tance. \

Re-refining \ S

Oll picked up from the sea, in large quantities, can

be taken to a refinery which will process it. This is

the best way to dispose of collected oil.

Burning and Burlal o

These are possible, but }equlra government 'per-

mission and supervision. However, they are the
- most likely methods for unrefinable oil and'for oily

debrls. .

“Landfarming”

Bacteria in soil can break down oil which is

ploughed in. This also would be under government

oonlrul




CONCLUSION

The main factors oilspill cleanup
which can affect the efficiency ofthe

in cold ocean "alelhewouth-undbn

A

in avariety of ways, fr

Mnmmmwwwmrmwmhwannm lcecnnu!sobohtlp'ulln
certain conditions by keeping oilspills away from the shorelifie.

WIND
Oil on surfacé of water moves gt abput 3%.0f the
wind speed. So in a 30 knot wing, The oil will move

atabout 1 knot. This does not seem very fast, Bkt it
is about the limit to whish most booms will i

<

the calming effect of oil on the water. The other
major problem is that the efficiency of most skim-

mers now available is very much affected by

oil. If the oll moves against the boom at much more
than 1 knot; some will escape by running under-
neath the boom. Making the boom deeper does not
improve the,sltuation very much.

In the open sea this does not matter, because the
boom can also be allowed to move with the wind,
and so the real speed of the oil against the boom
- will be less than 1 knot. However, if the oil is near
,shore in a strong onshore wind, booms cannot
keep all the oil off the shoreline, although they still
. stopquitealot.
Another way to get around the problem in harbours'
ornear shore is to use booms to guide the oil rather
mannplt.uademlbdmths Nearshore Opera-

eight fegt,
\

waves.

31t Thy
FRAMO dre generally. effective in swell up to about
{, althiotgh they will work in much higher

ells i |he waves are very long.

TEMPERATURE . e

The effects of temperature depend very much on

/the type of oil spilled. For light oils and gasoline-
Iype products, the temperature is not very Impor-

tant. However, with crude oils and Bunker C it is
ditferent story. This is becauss their,"gour point”,
the lowest temperature at which they can be

- pumped effectively is often above the range of

's section.
igh winds, but also in hlﬁH:unnm arus
rangely enough, winds can be helpful in some

found in the The pour
points of Bunker C and crude oils can be up to
30°C. At temperatures below the pour point, disc

*as gasoline are spilled, winds speed up the evap-
oration of the spill, and also blow
plosive vapors. This also applies td-spills of cride
oll too, and so make it safe earlief to recover the
heavier fractions of the crude il whi¢h do_ not .

.evaporate. /

£

Heavy seas also hamper oifspill countermeasures.
The effectiveness “?l booms Is reduced by oil

WAVES

away the-ex--

and suction skimmers, and sorbent materials are
The will recover oil under
these conditions, but it is unsuited for offshore

work. Fhis is one field where research and de- *
J Is

in and

needed.
'

ICE

Whilst icebergs may pose a greater hazard to
offshore ofl exploration and production, and to
general marine activity, pack ice is a more sel
pmblomlm’\eovomolaapm Asof 1980, Ih.xh
bh

" splashing over the tdp aithough this Is
v/

nor any avallable




can recover or dispose of oil under pack ice or

discover ways to deal with these problems, which . i
*_ should be found before large-scale production . .
from arctic and northern oceans is begun. The
Canadian Government's Arctic Marine Oilspill .
Program is one part of this research activity. L. .

The Labrador Sea presents one of the harshest

“marine environments in the world. In the event of

an oilspill or_blowout the cleanup operations will

demand skill, ingenuity and sheer endurance.

Some of the best equipment avallable is now lo- . .

cated in §!I‘ Jahn's;.the development of better, ice. . .
4 o D .

the capabilities of the hardware available, the ulti- 2 - =
mate success or fallure of a cleanup operation will- -

depend upon the skill of the operators. OCTU's

training program is intended to provide you with a s

technical backgrourid and equipment familiarity
which will 'P‘P you to meet that challenge.

~
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