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A _COMPARATIVE COST STUDY OF THE

'NORTH WESTEPN GEORGIAN BAY

HYDROGRAPIIIC SURVEY OF 1972

INTRODUCTION

In the summer of 1972 the flrst hycrograph1c>

survey to be caontracted out by the Marlne Science
Directorate was undertaken in North Western Georcian Bay by

COM DEV Marine. The area surveyed covered approy1rate1y 60

square mniles, from Killarney Bay in the north to an east-.

west line approximately 1-1/2 miles south of Cape Smith in

the  south and was to be surveyedAat'a natural scale of

1:20,000 cn a Universal Transverse Mercator_Aprojection.-
This study determines the total cost of that survey and then

analyzes the cost of doing the same survey in—house The

total ‘costs of both approacnes- are examlned w1thln the

—

structure of the whole hydrographic service.

In form, the study is comprlsed of three parts.

The flrSt part discusses the cost of the COM DEV Marirev
sulvoy, the second which is by far the 1argest; is on -
accountlng of the costs involved 1n an in-house survey,. the‘
thlrd examines cost dlfferences between the two approaches.i
The cost ana1y51s is being ‘done under the assumptlon that a;

majorlty of the surveys are done on contract and that |

v

contract work of this magnitude will be contlnued

T
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'BART 1.

COST OF SURVIEY: COM DEV. MARINE

'The basic cost of contractlng is the amount agreed

upon through the acceptance of ‘the tender, in +this case

$89,500, Additional costs arise as- a result of extra:

f'governmental services requlred to process the' contract randA
"‘superv1se the contractor. Also, a certain amount might be
dsubtracted from the tender as a result of money returning to
lthe government through the taxation.of’profits. This iten,
of course;'is not present in the cost calculations dofl the
'dn#house_ survey. A breakdown of the tctal cost of the com.
dDEV ﬁarine survey is found in the following table.“ It

)should be noted, in examlnlng the table, that no amount has

been attrlbuted to the item "tax retum from proflts".

Jormally, a standard rate of profit, equlvalent to. several

'percentage points above some standard borrow1ng rate, . would
dbe:_used, ‘However, dlscus31ons wuth the contract superv1sor“
.frevealedathat any profits generated would'be too small to,
;affect the overall cost comparlson, and the resultant income

ftax was taPen to be zero.

'-Informatlon about the non-tender costs was obtalned

v”from the actual contract superv1sor (sc1ent1f1c) for the COM

'fDEV ' Marlne contract and from. . a memo descrlblng the

'Department of oupply and Services' proposed 1973 74 contract

adn1nlstratlon rate structure under the Departmtnt's Pevenue

Dependency Plan. The proposed rate is used as a proxy for

the actual cost, and will be applleo to future contracts.




. COM DEV MARINE COST OF CONTRKCTING

COST SOURCE - . - cost

Tender s -7 $ 89,500.
Contract Supervision, Scientific - 18,000,

Scientist
Secretary
Office Costs
Driver of Poat
Se aman

Boat

Field Expenses

o T

Con tract Development ahd  ‘ I :
‘ Einancia1 Control S ‘,'f, . b,47s,

TOTAL: T amLe7s.

,Subtract L S
Tax Retumn from Profits = - -0~

FINAL TOTAL: .« *  $111,97s,




PART 2

COST OF SURVEY: MARINL SCIENCE DI‘PBCI‘ORATE = IN-HOUSE

A. METHODOLOGY AND DEFINITIONS

The Marine Science Directorate is érganized ihtc
four divisions (cost centres) -- Administration, Ships and
Launches, Hydrography, and Geo—Techhology, all of which are
further subdivided in turn. Fof the purposes of this study,
Ships and Launches, Hydrography, and Géo-Technology will be

referred to as Operations divisions, Chart I shows the

structure of the Directorate and indicates the relevant

costing subdivisons.

As - for the actual  costing, all resources,
equipment, and services which were inputs into the survey
were grouped into, and costed within, the divisions and

subdivisiens. That is, the launches and support craft were

costed within the Ships and Launches division; and

instruments, vehicles, labour, and' field 0peratidn costs
were costed within the Regional Hydrography division (see
Chart I). This detailed procedure of costiﬁg within the
appropriate budgetary structure allows for a more‘completé

and accurate assessment of thé costs involved, in that each
division's generall costs are recognized, tOgether with the
overall Administrative division's overhead costs. The

~costing of a radio may be taken as an example of the costing
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Qf_eqﬁipmeht Wlthln the Survey Electronlcs subd1v151on ef
h the  Geo- Technology cost centre (see,_Chart 11), this
incorporates the oosts of space, ﬁaintenance machines,’
'relephohes,Aand other general_eests within Geo-Technology as
_parr ef’the cost of using the radio. The costs of the
Administrative diQision must be bornerby Geo-Technology to a
- certain extent, and logically, this cost may be added to the
maintenanee Costs of the radio., 1In the end result the cost

‘-‘of the radlo is much more than its purchase prlce.

B.  ADMINISTRATION: SOURCES AND APPORTIONMENT RUIES

(a) Administration: Cost Sources (See Table IT)
Vj_i) Salaries
.E(Salary bill.as per ledger,

The salary bill lncludes the follow1ng pecple' the
'5_personnel officer, one full ~time and . one part-time
ass1stant the accountant and two clerks, the stores

admlnlstrator, two a551stants and a secretary. This list

'57ﬂ‘does not include ‘all those who are paid through the

.- administration budget. The administrative officer and his
._seCretary have not been added to the blll because of
‘luncertalnty as to what 51m11ar respon51b111t1es would exlst

if all surveys were contracted. There is the posslblllty




that some sort of overall administrative direction would

have to come from someone in this tYpe of position. The

secretary to the chlef hydrographer has not been placed in
~this section because her dutles are confined to the Regional
Hydrography Division, as are the duties of another secretary

' who is also paid through administration. The latter

secretary was placed in the Regicnal Hydrography Costing

_Section, while the secretary to the regional hydrographer,
along with the regionai hydrographer, has been excluded'from
all cost - calculations for the same reason that the

-administrative officer and his secretary were excluded.

"However, the 1labour bill does include monies paid

‘through Ottawa for administration and the. benefit of . the

emp loyees. Thisﬁ_ includes $500. per man year for

Superannuation and Canada Pension Plan contributions

provicded in the Treasury Board Secretariat buaget.
m'ii) Office Supplies

A total flgure for the whole central reglon of MSD

, fwas obtalned from accounts and thlS amount was apportloned

k“among the lelSlCnS by the number of permanent employees 1n '

fi each unit,

S did) .Space“

$6.00 per square foot per year for office space.'

- $2.75 per square foot per year for stores space.

B o STCEA R
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iv) Telephone

Cost obtained from a sampling and averaging of Bell

Te lephone bills.
v) Capital

A total figure was obtained from accounts for
Administration. This amount was apportioned among . the

sections in relation to salary costs.

(b) Apportionment Rules: Allocaticon of Administration
Costs to Admlnlstratlonr
Subd1v1slons :

As all administrative cost sources were direct
inputs into the subd1v151ons, these cost sources (once

computed) were allocated w1thout rules.

(c) Apportionment Rules: Allocatlon of Administrative
Subdivision Costs to
Operations Divisicns
(See Table III)

In  this section, the apportionment rules are
listed, along with an explanatlon of the ‘structure of the
DlVlSlonS upon whlch the allocatlon of the costs of Accounts

and Stores was based

The organlzatlonal structure upon whlch thls study
1s based has just come 1nto effect for 1973-78, For budget

purposes, in  1972-73 there are only three divisiohs -




Administration, Ships and Launches, and Regional
Hydrography. o The Géo—Technology Division had to be
constructed from parts of Regional IHydrography. ‘This was

“done as follows:

Thé Shore Proberty Studies and Ihventory Field
Party budget was placed -in the Geo-Technology
divisicn and subtracted from the Regional
‘Hydrography budgét. Because no separaté.figﬁre was
available fof Survey Electronics, its estimated
1973-74 operaﬁing and maintenanée, and capitél
.budget were subtracted from Regional Hydrography
’ o . . and added to Geo-Technology. There " was also no
specific budget for Hydrodynamiqs within Recgional
’Hydrography, A sum, estimated by aAmember of that
section, was sﬁbtracted. from  the Régional
»Hydrography Division's budget, This budget was
1estimated for the 1972—73 year, but itvshould be
noted that thisvfigure is eXpeétedAtd‘bé more than
double in 1973-74, and to some extent, to reduce
.the shares of stbfes‘costs carried 5y the other
‘séctions. Besides the "reductiOn‘of the original
’;Regionalvadrography budget by thé cbnstruction of
ﬁhe‘ Geo-Technology Division, a second divisidﬁ'é
mbudget, that of Ships and Launche#, waé also

“ . reduced. 1In all the following rules, reference to
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HYDRODIST CHAIN

EDO. 9040 SOUNDERS
RATHEON SOUNDERS
RADIO
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~* TABLE II

I

- ADMINISTRATION: ~COST SOURCES

© ' COST SOURCE . . . = | . SUBDIVISION COSTS ($)
- liaQ\"J © . ACCOUNTS .  STORES PERSONNEL
Lakeur = . - .o 26,690 ' 37,495 26,9U40

Office Supplies 38 o ‘ 45 ' - 34

- §T -

- space . .. - - 1,980 4,605 2,160
Telephone . = . 560 . 560 600
. capital . iy, - 1,653 1,173

Total Section Costs - 30,437 44,358 - 30,907°




. TABLE TIT’

. ADMINISTRATION: ALLOCATION OF ADMINISTRATIVE

SUBDIVISION COSTS TO

...... . OPERATIONS DIVISIONS

© . .. COST SOURCE . -

-Accounts’ - -

© " stores

 Personnel . ...

(%)

* OPERATIONS DIVISIONS

' SHIPS & LAUNCHES ' REGIONAL HYDROGRAPHY ~GEOQ-TECHNOLOGY -

9,120 12,743
. 13,307 . 18,631

726,326 . 53,233

2,506

3,648
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the Ships and Launches budget relates to only 60%
of the actual budget since the workload is divided
epproximately 60-“0 ‘between the .support of MSD |
activities and the field scientific work underteken

at the Canada Centre for Inland Wafers.
i) Accounts

The costs of accounts in the Administrative
Division have been allocated in proportion to the size of

fhe budgets'of the three operations cost centres,
ii) sStores

This Administrative cost has also been allocated to
the three operations cost centres in proportion to the size
-of their budgets. fThe Geo-Technology budget is composed of

the Hydrodynamlcs, the Shore Property Studles, and Inventory

subd1v151ons' budgets.
iii) Personnel

Personnel costs have been allocated by two'rules'
derived from discussions with the: personnel offlcer.
Approx1mately 30% of the personnel section's time was spent
in general administrative duties and a proportionate sum was
allocated to each division, in relation to the'total numbere

of man years in each. The remaining cost was generated in



"flaunches, and multlplylng it by the - total

allocated on the ' basis of the number

- 18 -.

activities directly’ benefitiﬁg_ recognizable cost centres.,

' This cost was compiled on the ‘basis that . the expense of

doing the paper work for a temporary employee over his term

of employment is three times that of a permanent employee

for one ‘year. Only 60% of Ships and Launches personnel

costs were lncluded as costs because of the 60-40 workload

lelSlon between MSD support work and sc1ent1f1c support for

CCIW.

(d) Apportionment Rules: Allocation of Administrative
o ST T Subdivision Costs of
Operations Divisions to the
North Western Georgian Bay
Survey [The Cost of Admini-
stration to the North
Western Georgiah Bay Surwvey]

. i) DPersonnel

"The personnel costs allocated to the launches used

‘f in the’ hydrographlc survey were dlstrlbuted by taking an .
5_average of the follow1ng ratlos- -- cost of 1aunches used /
.;iltotal cost of ships and launches owned by MSD Central and

'length of launches used / total length of all ships and

personnel
admlnlstratlve costs allocated to Ships and Launches.

The personnel costs allocated to the Regioﬁal
were

Hydrography input into the hydrographic - sﬁrVey

of permanent and

temporary employees needed to undertake such a survey, - The

IR A




" TABLE IV

ADMINISTRATION: ALLOCATION OF ADMINISTRATIVE
SUBDIVISION COSTS OF OPERATIONS
COST CENTRES TO THE NORTH

............... WESTERN GEORGIAN BAY SURVEY

($)

COST SOURCE - . OPERATIONS CENTRES

' SHIPS & LAUNCHES - REGIONAL HYDROGRAPHY = GEO-TECHNOLOGY .

Personnel 50 _ 1,808 _ 141

Stores, Accounts 305 » . 2,257 685
Total Cost to © 355 - 4,061 826

North Western Georgian
Bay Survey of .
Adnministration

- 61
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_ﬁethodoloéy "used in the primary allocation of personhel.

costs among the - cost centres was also used to allocate costs

to the subdivisions within Regional Hydrography.

- Within the Geo-Techhology' Division, costs were
first allocated to the Survey Electronics sectionv by the
same rules USed to allocate pereonnel costs to the cost
centres. This cost was then allocated to the electronic
equipment used in' the survey. by taking the ratio of the

~value of the équipment'used to the value of - ail electronic

survey eqﬁipment within MSD Central Region.
ii) Stores,nAccounts

These administrative costs were allocated to the
launches used in the Hydrographic survey in the same manner

that personnel costs were allocated.

‘The Regional Hydrography share of the above

’administratiVe costs was allocated to the Reglonal

Hydrography 1nput into the hypothe51zed Georglan Bay Survey
by nultiplying the share by the percentage of the Regional

. Hydrographlc budget comprised of field costs.

The Geo-Technology share of administrative costs,

“excluding those of the personnel sectin, was allocated to
the electronics equlpment to  be used in the Georqlan Bay

’vSurvey by determlnlng the survey electronics sectlon s
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TABLE V -

~ SHIPS AND LAUNCHES

: 3 ;,, ;1“g;a'Pﬁféhase Pficé Depreciation Repaif'Costs- ' Repair Costs i _
" No. - - Type - . 7l Each © Cost - Total Labour & Supplies - Space Equipment Telephone

- Launcheé'-;_ 
1 Bertram, deep "V"'25' - 35,000 3,966 2,000 -
1 Botved, deep "V" 21' 11,805 . 1,335 - 1,000

2 Boston Whaler 17' - 2,775 315 7 300

- Trailers -

1 Thorobred ... . 2,895 .. ‘38 . 7 75
’;’1.:' Gator | vtAbwjﬂ;f;ﬁ;xé_ .700 _.:f{_{14_ '79 .  v1.];: ' 50

| Totals .7 .S . .. 6,023 . - 3,625 732 . 146 27

.~ " Grand Total = ' Totals. +  Administrative + Ships and Launches
- ' - . Overhead . . Administrative
e . Overhead

' Grand Total "= §10,353 +° ~ §355 .+ $310

- $11,018

- 1z -

e+ Pt e am 4 wmeme  wmeem my ena g v o+ mimamsee © s s e g

e = gy e
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.

share. This was done in relation to the.survgy electrqnics

. budget's - peréentage of the Geo-Technoiogy budget. The

survey electronics share'qf these administrative'costs was
then allocated to the field party in the same ratio as the
valué of the electronics equipmgnt used in the survey to the
total value of the electronics equipment within MSD Central

Region.

C. SHIPS AND LAUNCHES: COST SOURCES AMND
_ APPORTIONMENT RUIES

i) Purchase Price and Depreciation of Launches

7

Purchase price as per ledger.

Deprecia£i6n was assessed using the annuity method
at a 7% interest rate over a ten year period.
Because extensive repair work is ‘' done on the ships and
launches, and obsolescence .is not a major depreciation
factor, ten vyears is 'not considered an ‘excessive time
pefiod. Information about the useful life of tﬁe launches

was obtained from W. Corkum and K. Robertson.
ii) PRepair Costs

An estimate of labour and supply repair costs for
the launches was obtained from W. Corkum and a sirilar

‘estimate for the boat trailers was obtained from T. O'Hagan.
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The space uséd by the Ships and Lnancheerivision

includes the Jlaunch renair area, the paint shop, the

electrlcal shop, the battery storaqe - englne overhaul area,'

the second floor small stores area, and the draftlng
foreman's office. Area data were obtained from the
architectural drawings and a rate ofq$2.75 per square foot
was. appllcd This rate for Warehouse space was agreed upon
by the Department of Supply' and | Seryices Building
Admlnlstratlon Branch ~ The total repalr cost allocated to
the boats used 1n the survey was in proportlon to the total
value of space and labour requlred to repair the ships andv
launches in MSD Central Reqlon.' In addltlon, this- figure
was ’averaged in proportlon with the mean cost per llneal
foot of repairing MSD vessels. | lotal repalr costs and

1engths of shlps and launches in the MSD Central Region was |

obtalned frcm an MS Branch 1nventory.

Admlnlstratlve office space was not 1nc1uded in
thlS space costing sectlon because it was 1nclu6ed in ShlpS
and Launches administrative costs. Yard _space has not been

1ncluded, resultlng in an under—estlmate of space costs.

Repalr equlpment purchase prlce was obtalned from ar
Marlne Sc1ence Branch 1nventory of palnt ShOp and boat shop‘
and yard equlpment over a ten year perlod at 1%, whlle the:

cost apportloned to the launches in the survey‘ was derived
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tbf applying to the total equipment cost the ratio of value
of_iaunches used in survey to the total value of ships and

launches in MSD Central Region.
iii) Telephone

This cost was obtalned from a sampling and

-'averaging of Bell Telephone bills.
iv) Grand Total

.This total consists of the sum of the above costs,
olus the general aoministrative overhead cost as determined
: in the administrative costing section, plus the cost of
Ships ‘and ‘Launches administration apportionable. to the

iaunches used  in the survey. Ships' and Launches

administration for this cos tlng section is composed of the

-Launch Superv1sor and the Engineering Superintendent for MSD

‘Central Region. The cost of Shlps ~ and  Launches
jadministrative overhead_ includes the _salary of the above

administrators and the cost of their offlce space, The

lcosts of a Marine Superlntendent and his secretary have not

’"i*ﬁheen_included because Ships and Laurches administration

would' be required regardless of whether or not most field

~parties were contracted out and scientific work .was done.

\
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TABLE VI

FIELD HYDROGRAPHY: FIELD PARTY
’ SALARIES & WAGES

L Period of Employment $ $ $
EMPLOYEE on Survey (monthsg) Rate of Pay Basic Salary Overtime Pay
Hydrographer-in charge EG 8 9.5 13,000 yr. 10,290 6,430
Assistant Hydrographer EG 6 9.5 10,000 yr. 7,920 5,080
Assistant Hydrographer EG 10 , 9.5 9,100 yr. 7,200 4,710
Electronic Technician EL 4 - ‘ 5 9,400 yr. 3,920 2,450
Student Assistant 3 2.45 hr. 1,200 790
Gasoline Engineer 4 :590.00 mo.’ 2,360 1,475
Coxswaip 4 523.00 mo. 2,090 1,310
Seaman 4 480.00 mo. 1,920 1,100
, , $ $ '
v $ 1 $ Number of Total ~Indiregt $ 5 o
Other Costs™ Cost per Employee .Employees Direct Cost Cost Total !
Hydrographer-in charge EG 8 - 2,520 19,240 1 19,240 396
Assistant Hydrographer EG 6 1,981 " 14,981 1 14,981 396
Assistant Hydrographer EG 10 =~ ~ 1,811 13,721 1 13,721 396
Electronic Technician  EL 4 1,175 7,545 1 7,545 208
Student Assistant 204 2,194 2 4,388 250
Gasoline Engineer 607 4,442 2 8,884 333
Coxswain 544 3,944 1 3,944 167
' ‘Seaman 503 3,523 3 10,569 500 .
© 85,918

83,272 2,646

FOOTNOTES: 1. This category includes Unemployment Insurance, Superannuation,
Canada Pension Plan & Ontario Hospitalization.
2. This is a summation of Basic Salary, Overtime Pay, and Other Costs.
3. The cost per employee has been multiplied by the number of employees in each positien.
4, This is the Public Service Commission Cost of Job Processing - $500. per man year.
5. This figure is the total of Direct and Indirect Costs.
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"~ EXPLANATION OF TABLE VI

Employer Designatioh
Period of Employment - In the case of the

staff, this is longer than 4 months because

} the major project which they undertake

~ during the year is the survey.

Three
Four

Five

" Average 25 hr. week (15 hour real) Y x =%

Six

Rate of Pay - This is an average of the high

and low rates in each employneht category.

Normal Salary and Wages -
Y = Period of Employment x Rate of Pay
Overtime is added to the normal salary and

wage payment,

,13
8

Superannuation and CPP contributions of the

. - 1
‘government are added. 114.5% x (Y x +%) in

: fhe case of all but the students.

13

1108% X Y x —§-in the case of the students.

Seven

Unemployment insurance contribution of the

~employer.

Eight
Nine
Ten

E leven

No. of employees in each caﬁegorj.
Cunulative total. |
Total number of man years involved,

Total cost including personnel services pro-

- vided by various government departments, $500

pér'man-year as specified in the Department

of Envifonment booklet. -

o A ndadas wn o e L
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TABLE VII
REGIONAL HYDROGRAPHY: THE TOTAL COST
— : . ALt s
FIELD HYDROGRAPHY COST SOURCE : SUB—TOTALS
LABOUR _ ,
Personnel ' 84,742
Field Expenses , 24,000 108,742
TRANSPORTATION . | 500
FIELD MATERIALS
Survey Materials ' 1,500 :
Miscellaneous Stores . - 1,900 3,400
CAPITAL OPERATING COST |
Gasoline 1,200
Lubricants : 300 ,
Minor Repairs ' . 1,000 2,500
SPACE '
CCIW ' 3,000
Field Rental 375 3,375
TELEPHONE : ' . , 460
OFFICE COSTS)
Supplies ! . 34
Secretarial Services 942 976
INSTRUMENTS ;
Depre- Deprec.
Type No. ciation Repair + Repair
Transit T2 Wild 2 718 80 . 798
Transit Tl Wild 1 1,156 15 1,171
Level NA2 Wild 1 116 15 131
Sextant 4 268 125 393 ‘ ‘ _
Totals 2,258 235 2,493 2,493
VEHICLES Depre- ' Deprec.
Type No. ciation Repair _+ Repair
Station Wagon 1 854 200 1,054
Travell-all 1 975 250 - 1,225
Office Trailer 2 1,025 150 1,175
Workshop Trailer 1 513 75 588
Totals 3,367 675 4,042 4,042
TOTAL FIELD HYDROGRAPHY COST: | : . 126,488
ADMINISTRATIVE OVERHEAD COST (TABLE 1IV): 42061

TOTAL REGIONAL HYDROGRAPHY COST: : 130,549
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..~ D. REGIONAL HYDROGRAPHY

(a) Field Hydrography: Cost Sources and
) : Apportionment Rules
(See Table VII for Total
‘Cost Breakdown)

i) Labour (see Table VI for explanation)

For detailed labour costs including wages,'

salaries, unemployment insurance, and Ottawa personnel
costs, see the table m personnel costs. Wages and salarles

are per ledger. The field expense costs, which 1nclude roam

and board, were estimated by the senior hydrographer who

prepared the list of required resources.
ii) Transportation

This cost figure includes the transport costs of

”“-‘materlals and boats to and from the survey site as well as

the travelllng expenses of the staff and crew. " The estlmate'

ﬂf:'was obtained from the contract supervisor. (sc1ent1f1c) for

the CD Marine contract.
iii) Field Materials

The COSt of survey mater1a1 was an estlmate made by

ﬂg the ‘senior hydrographer.

‘,Costs relating - to nmiscellaneous stores were

iéStﬁnated by consiéering a scaled down 1971 Lake of the

' Woods survey, since the North Western Georgian Bay field-
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| 'uparty is about half the size of the Lake of the Woods
.shrvey., The cost estimate was also based on the fact that
miscellaneeus stores last oon ftheA average for about two
years.

"ivf"InstrUments

Transit prlces were obtained from the Wild Co. of

VCanada Ltd.
- Price of sextants was per ledger.

Depreciation was spread over .8 years at a 7%
interest rate and the salvage value was considered to be 107

of the purchase price.

' The repair cost of individual instrumeénts was
assumed to bc 1n the same proportlon as total MSD repair-

‘costs to the total value of MSD 1nstruments.
qylai{VX LVehicles

Veh:ciercosts ﬁere.an average ftom the ledéer since
the makes of vehlcles that would be used are not known. The
'_statlon wagon and travel-all were depre01ated over 5 fears“
1at 7% , while the offlce trallers and the workshop traller
yere depreciated over lO years, also at 7%, T. O'Hagan

‘aided in estimating the repair costs.
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" vi) Ccapital Operating Costs

' The costs under this category were estimated by the

 senior hydrographer.
'vii) Space
- Field rental was estimated by the €D Marine
contract supervisor (scientific), while CCIW space, composed
‘, .-" - of a hydrographer s offlce and fJ.eld party draftlnc space,
» was costed at $6.00 a square foot.
viii) 'i'ele'phone
. R ‘This estimate was based an Bell Telephone. bills,
ix_) Office Costs

: R MSDH Central ' Rng.on office supply costs were
: .f‘.ﬂallocated to the fleld party by con51der1ng the number of
: .permanent. employees in the field party relative to the total

- . number of permanent employees with MSD Central Region.

'Ihe services of one secretary were divided among

‘ -“f;'.'f_the several fleld partles. The associated costs (salary,

""'--'.pSOO for Ottawa serv:Lces, space) were allocated to the North
‘{-.Western Georglan Bay field party in proportlon to the ratio
3 .r:»of : "a' fleld budget of a similar size survey to the total.

| ' S ,”-f:Leld budget for 1972 73.




‘ Hydrodist Chain 7f
Edo Sounder <. 12,000 - - 1,892

A‘R#theon Sounder ;ﬂf;%[;_ 5,5001";ﬁjﬁf}f{~ 867

t

. TABLE VIII

' GEO-TECHNOLOGY -

' f;'Sﬁrvey‘Electronicsi'
‘ ($)

i Purchase Price"'Dépreciation' Repair Costs . Repailr Costs .

ol Item ff “f:f;’ Each 'Q_Cost - Total ‘Labour & Supplies Space Equipment;'

Telephone - 0ffi¢e»Supplies

Mini Fix  © . 165,000 19,968 3,500

23,000 - 3,628 1,000

2,000 - -

Radios CH25 [ . . 5,000 ;;j,f}Qﬁ\; 788

-

PN NN SN N N

Radios PT 400 - . . - 4,000 . 631

Tellurometer MRA 3 -~ 12,500 ° . . 1,971 ' . 200

Totals - 29,745 6,700 1,400 960 -

| Grand-Totéi'j=V Totals -+ Administrative Overhead
'=38,922% + . | B26%*
=039,748 0 A
¥ Grand Total of Totals Listed Above.
. %% See Table IV ' ' o

= 1€ -

0 21




e a i L

- 32 =

" E. GEO-TECHNOLOGY

(a) Survey Electronics: Cost Sources and
Appor tionment Rules
. (See Table VIIIT

'i)‘ Purchase Prlce and
‘Depreciaticn of Plectronlc Fculpment

"The Mini~-Fix purchase price was chtained from a
representative of Computer Devices of Canada, which supplied

- MSD with the Mini-Fix system.

The Ielluroreter purchaee prlce was obtalned fron a
representatlve of Tellurometer of Canada Ltd. as was the

price of the'Hydrodlst chain.

The purchase prices of the'vother pieces of

equipment' were estimated by ‘the head »of' the Survey

Electronics section.

Depreciation wes over a 10 year perlod at 7% for

,the Mlnl-FlX system and over an 8 year perlod at 7? for the

fremalnder of the equiprent. -

ii) ~Repair Costs

Lahour and parts costq were estlmated by the head

of the Survey Rlectronlce sectlon.

Space in the Survey Plectronlcs workshep was costed

‘ : 'at $7 00 per square foot and the result:ng cost apportioned




;to the equipment'useé in the sUrvey in relation to the ratioc
of the equlpment's value to the value of all electronic
equlpment repalred in the shop. Total cost‘of all eguipment

was estimated by E. Lewis, the Head of the section.v
'iii) Telephone and Office Supplies

‘These costs were obtalned in_ the same way as they

were for the Admlnlstratlon cost centre.
- iv) Grand Total

- This is the total of the above costs plus the
administrative overhead as determined previously in this

- paper.

F. A BREAKDOWN OF TOTAL IN-HOUSE COSTS (see Table IX)

' 'This secticn supplements thertcost analysis by - -
-breaking down the total cost into various categories. ThisA

‘1is done in Table IX which is cdescribed below.

- i) Ships and TLaunches

"Fiked costs :1nclude the deprec1atlon cost space,
'énd equlpment for repalr work, whlle variable costs '1nclude'v
'those of labour, supply, repair, and- telephcne. .

Admlnlstratlon 1nc1udes Ships and Launches admlnlstratlon.




T g Variable
0 ..° .. Fixed

- Ships andiLaunches  _ . ;ff'-

B R R T .

© . . TABLE IX

. A BREAKDOWN OF COSTS

COSTS (s)f,

665

118,633
9,000

4,061

38,722
' 826

.128,540

48,168 -
176,708

" Total Administratioh‘CoSt*fif“ - 5,552

E Direct A?:vf .
Administration ,“*t»ﬁ“
TOTAL '
| L Regional Hydrography
Variable
Fixed
Direct S
Administration '
TOTAL
' " Geo-Technology
Variable
Fixed _
Direct _
Administration = .
TOTAL
. Total Variable Cost
" Total Fixed Cost
Total Direct Cost’
- GRAND TOTAL

10,353

11,018

127,633 . -

: 131,634

39,548

182,260

PERCENT OF TOTAL ~ ~

1.9
3.8

5.7
0.4
6.1. '

65.1 e
4.9 .
70.0 '
2.2

72.3

- ht .

3.5
17.7

21.3
0.5
21.7

70.5

26.4

96.9 o |
T T

100.0



fg”ii) Regional Hydrography

" Fixed costs = ‘include depreciation cost of
instruments and vehicles and : the cost of space, while

tvariable_costs include all other direct costs.
o idid) Geo~Technology

Fixed costs are depreciation and the cost of space
‘and'equipmént for repair work, while variable costs include
the costs of labour and parts for repair work, telephone

- . service, and office supplies.

G. THE ACCURACY OF COST DATA AND ESTIMATES

"GiVen: that the sum of money contained in the

‘previoﬁs table is hecessary to successfully undertake the
Q;lvNcrth Wéstern Georgian Bay survey with MSD resources, it is
fimpcrtant that the accuracy of data sources and - cost

"estimates be assessed. This section examines uncertainties

tctémming from the SOurce of data and 'allocative rules, as
:ﬂ well as the accuracy of the orlglnal estlmate of required

'fresources and deprec1atlon parameters.

- The accuracy of the cost data acquired will be
’rdealt w1th for equlpncnt costs, salarles and vaqes, space,

: and labour and supply repair costs, in that orécr.




i) Equipment»Coste

ALl eeuipment coste,. except those for theﬁSurQey
Eleétronics repair équipment, have been taken from inVentory
records or cbtained from company representatives. eThese
" costs acéount-for 23% of the grand total cost and may be

considered accurate.

A further U6% of the gfand total may be censicdered

totally accurate since the fiqures come from the 1edger.

This latter percen tage excludes from the total wage hill all

' wages paid for repalr work.

The-'costs of space, labour and supplies for repair

.work, and other cost factors have not been taken from the
'-iedger completely, " but have involved some estimates.:bfhe
': total price allocated to epace must be considered a minimum
"since the application of a warehouse area cost rate to the
. areas involving ship repair ie, it anything, under-
eetimated whiie the cost of yard space has ‘not.been
 included anywhere in the calculatlons. - Labour and lsupply
- repalr costs, . for both the launches and the electrohics
: equipment,_ha§e been estimated by those persone‘_respdnsible

- for them, It is dlfflcult to determine the_degree of

“ﬂ}'accuracy of estlmates, espec1ally in Ships and Launches,

since no repalr records are kept for any individual shlp and

" no type of sygtematlc upkeep is practised. This cost

e in e,
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.aource, ‘and that of space,.account for only 9% of costs,
leaving‘22% to be accounted for by other minor sources, such
asA telephone. costs and office supplies, which are less

certain costs.

The 51gn1f1cant point about the above percentages

h'ls that 69% (QGn - wages + 23% equlpment) of costs have been
taken from precise records and can be con51dered accurate.
' If it is _assumed that the other 31% is within 50% ,of' the

correct figure, and this is most 1likely, then with respect
ito the criteria.of data accuracy, the total’ MS Central
‘Region cost of the eurvey should fall within approximately

85% and 11“% of $182,460.

AllocatiVe rules present a second source of error.

A-f However, allocatlve rules did not affect costs in the fleld

or equlpment and launch costs, excludlng thelr malntenance
'~ costs. Costs in the fleld, and equipment and launch costs

'jtotalled 76% of the $182 460 grand total a large enough

",5portlon of total costs to exceed the COM DEV Marine Contract

'u';icost._ Unfortunately, the cost of equlpment which is

'*flncluded in the total cost is subject to error, as well as

fdebate, as to Just how it should be measured. 'Therefore, an

f,w“explanatlon of the method used is in ordcr. In calculatlng

'uthec cost of equlpment for a 51ngle survey undertahen 1n—

‘_h‘house, there are two ba51c approaches.

Rl
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Theﬁ flrst involves the original purchase price of

‘fthe Lqupment. " This can lead to a high estimate of - survey
.costs if an expensive piece of equiprment which will be used
for several years is purchased for the survey. A low

' estimate of survey cost may be arrived at if no major and

little minor"equipment is necessary. The adopted approach

~involves oosting the usage of the eéuipmenttby spreading the

"purchase price over its useful life. Depreciation was used,

as ?opposed to a rental rate, because it reflects the

equipment usage and rental administration would result in an

over-estimate. The depreciation method adopted is based on-
the premise that the purchase price of equipﬁent,is equal to

thé present value of a stream of equal nominal income

-payments over the 1life of the eouipment and thet these

'annual payments are the amount by whlch ‘the equlpnent must
’ ?be deprec1ated each year. Thls method reflects the fact
-ﬁ':that the present value of a piece of'equipment is basedt
'Vﬁﬁgbartially o its‘capacity to generate income in the future,
iwhlle the use of the nomlnal 1nterest rate reflects, to some
‘Hf:‘extent the 1nfluence of future 1nflatlon. Thls is subject
‘5°”-to error 1n both the discount rate applied and the ch01ce of
ithe tlme period over Wthh the equipment is dlscounted
 However, the 7% '1nterest' rate appears reasonable and the
'”';deprec1atlon perlods have been determined after consultation

r)_ w1th persons both buying and u51ng the equipment."The




o= 3I9 -

formula used is.

Annual Dc'preciat-ion = Pi (1+i) ™
o (1+)” -
- where P = present value .

interest rate per period

i

.HA n usefui life of the eQuipment

The accuracy of the original estimate of required
resources has been touched upon earlier, at which point, it
'4was state@ that a senior hydrographer had drawn up the
requirements and that a second hydrographer, with experience
. in‘the;area,.had verified them. Given the accuracy of‘l§72—
73 fleld party estimates, there should be no concern over

,serlous 1naccurac1es in thls estlmate.

e H"”If the Reglonal‘Hydrographj survey actually coste
'the same as the CCM DEV Marine Survey ($111,975), the above
hﬂerrors would have to total 39% of the $182 u60 and 63% of
" the $lll,975 cost. Given the methodology used in the study
and the above accuracy factors, even a 30% error on the

-:$182 460 is eatremely unllhely. Using this 30% ficure as

r‘f,the max1mum amount of error, the survey would cost, at the

i mlnlmum, $127,722, if undertaken by Reglonal Hydrography.

"The total cost flgure for the COM DEV survey has

: been assumed accurate throughout thlS section, as aonly 15%




”

of the figure was arrived at by estimate. Furthermore, the
estimate was determined by = the scientific contract
supervisor, and hence may be assumed to be reasonably

thorough.




_“ ‘ul ‘..'

PART 3

————t—

COM DEV MARINE AND MSD COST DIFFERENCES

iIn this section, a few brief comments on cost

differences will be made. If costs are examined under.three
.operationalv.cost centres of MSD Central Region, it will be
noted that the cost of.launches to the.RegiQnal. Hydrography
surVey is 12% of the COM DEV Marine tender, the cost of
Reglonal Hydrography budgeted resources 105% of the COM DEV
_Marine tender,  and the cost of electronic equipment 45% of
“'the COM DEV Marine tender. It is obvious that costs differ
twith respect to both field costs and.electronic equipment

'costs. Labour costs, as one field cost, must differ

'g'because, at $85,887 for wages and fringe beneflts, they were

;96% of the COM DEV Marine tender, while field expenses were.

an addltlonal 27% of the tender. Overtime, at approximately

_‘$31,000 was a 51gn1f1cant part of the labour bill. The cost

of the Mini-Fix system, as part of electronlc equipment

;costs also must dlffer because COM LEV is- the suppller of
1ithat' piece of expensive equipment. Whether other MSD cos ts
are higher is not obvious, and not nearly as significant, in

llght of the fact that the 51zeable total cost difference

”7‘Iwh1ch ex1sts can be traced to. several sources. It is

’-1mportant to note that of these sources, the varlable cost

'.portlon of the_Reglonal Hydrography total accounts for ai

PP




>“bfu11 65 %'of the total MSD cost: of the survey.

One final reason that migh£ be sensibly argued is
:~£hat-the quality of the MSD product might be better. it is
“generaily acknowledged thét, while the outside contractor
' will‘meet'contract .sﬁandards, tﬁe ‘MSD survey will most
likély be above these standards. However, work done which
is over and above cotract requlrements ﬁay have 1little
vtjufility. - If the extra quality is necessary, it should be

-‘specified ‘in the"contract. Therefore, insofar as the

contract requiremeﬁts‘ are surpassed, MSD costs' may be
’ xeduced. Whether or not this is the case, the variable éost

‘compdnent of ~ the Regional HYdrography subdivision

' (especially labour) should be carefully examined, as well as

';xthe flxed costs of Geo-Technology.
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