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t h i s Report, w e ' l l be pleased to respond to your enquiry. 

George A. Veres 

GAV: jm 



ENVIRONMENT CANADA 
ENVIRONMENTAL PROTECTION 

SHIPPING 
DENSITY STUDY 
PROJECT 607-111 MAY 1977 

CAPTAIN GEORGE A. VERES 

MARINE ECONOMIST 



C A P T A I N G E O R G E A . V E R E S 

T A B L E O F C O N T E N T S 

Page No. 

Let ter of Transmittal 

1. INTRODUCTION , . . 1 

2. OBJECTIVES 2 

3. METHODOLOGY 3 

k. DATA SOURCES A 
4.1 Bibliography 4 
A.2 Personal Contacts k 
4.3 Data Deficiencies 5 

5. TRAFFIC DENSITY FORECASTS - ASSUMPTIONS 7 
5.1 Assumptions re. Growth of 

Regular T r a f f i c 7 
5.2 Assumptions re. O i l Tanker 

Movements 8 
5.3 Assumptions re. Coal Export 

Movements 9 
5.4 T r a f f i c Density Index 11 

6. NORTHERN AREA TRAFFIC DENSITIES 12 
6.1 Geographical Sector Code 12 
6.2 Shipping Density Forecasts and 

Density Indices ( I98O) 14 
6.3 T r a f f i c Density Map 15 

7. SOUTHERN AREA TRAFFIC DENSITIES 16 

7.1 Geographical Sector Code I6 
7.2 Shipping Density Forecasts and j 

Density Indices (1990) 17 
7.3 T r a f f i c Density Map I8 

8. CONCLUSIONS 19 



C A P ' T A I N G E O R G E A . V E R E S 

1. INTRODUCTION 

Energy demand is an outgrowth of human want. In modern society 
a high cor re la t ion exis t s between energy consumption on the one 
hand and economic a c t i v i t y and the ensuing well-being on the 
other. 

Geographical d i spa r i ty in supply and demand dictates the need 
for transporting o i l . Ships are the most economical means by 
which large tonnages can be moved; whi ls t the use of large 
ships - supertankers - is necessitated by the economies of 
scale in transportat ion unit cos ts . 

Considerable concern has been expressed not only about any 
supertanker t r a f f i c into Western Canadian ports , but even 
about supertanker t r a f f i c o f f the West Coast. Such concern 
is due to fear of the cumulative effects of operational 
po l lu t i on caused by tankers, as well as to fear of massive 
o i l po l lu t ion r i sks a r i s i n g from shipping c a s u a l t i e s . . Both 
operational and accidental o i l po l lu t ion can have severely 
adverse effects on the health and aesthetics of the environ
ment and on cer ta in renewable resources, such as f i shery . 

1. 
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2. OBJECTIVES 

The Department of Fisheries and Environment has commissioned a 
study aimed to evaluate, i n t e r - a l i a , the r e l a t i ve navigational 
r i sks that would be present i f an o i l - p o r t were to be established 
at one of eight a l ternate por t - s i tes on the B r i t i s h Columbia 
coast or at one of three al ternate port s i t es in the Northern 
Puget Sound area. 

This study does not deal with a l l components of the navigational 
r i s k s . It is l imi ted to an assessment of the current and 
projected future t r a f f i c densi t ies along the shipping lanes 
leading to the al ternate ports under considerat ion, with the 
p r inc ipa l object ive of developing a shipping density index for 
Individual route segments. Such index is intended to be incor
porated into an overa l l navigational r i sk index, which would 
include meteorological , oceanographica1 and other navigational 
r i sk components. 

2. 
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3. METHODOLOGY 

The a c t i v i t y series followed in this study consisted of the 

fo l lowi ng: 

r Data c o l l e c t i o n . . 

Analysis of data co l lec ted and assessment of r e l i a b i l i t y . 

• Project ion of shipping densi t ies for I98O, 1985 and 1990 
based on: growth of regular t r a f f i c 

projected o i l - impor t t r a f f i c , and 
projected coal-export t r a f f i c 

along the pr inc ipa l and secondary shipping lanes as 
iden t i f i ed by the Department of Fisheries and Environment. 

Development of shipping density indices (for I98O). 

Tabulations and Shipping Density Maps. 

• Report. 

3. 



C A P - T A I N G E O R G E A. V E R E S 

k. DATA SOURCES 

In the course of invest igat ions and data c o l l e c t i o n leading to 
the preparation of th i s Report, ex i s t i ng studies and reports 
containing relevant information and data on present and projected 
future shipping densi t ies on the West Coast of B r i t i s h Columbia 
have been carefu l ly perused; as well as~a number of o f f i c i a l s 
and other experts have been contacted. 

, k.] Bibliography 

a. ) Fisher ies and Environment Canada - "An Environment 
Risk Index for the S i t i n g of Deep Water Oi l Ports" 
December, 1976. 

b. ) Bureau of Management Consult ing, Government o f 
Canada - "Evaluation of Requirements for Vessel 
T r a f f i c Management System (Area III) Prince Rupert" 
October, 1975. 

c. ) Transport Canada - "Vessel T r a f f i c Management System, 
Western Region". 

d. ) Transport Canada, Coast Guard - "Vessel T r a f f i c 
Management, Fraser River Sector" - March, 1977. 

e. ) U. S. Department of Transportat ion, Coast Guard -
"Vessel T r a f f i c System, Puget Sound" - September, 197^. 

f. ) S t a t i s t i c s Canada - "Shipping Report, Part I I , Inter
national Seaborne Shipping (by 
por t ) " , 197^ and 1975. 

"Shipping Report, Part I I I , 
Coastwise Shipping", 197^ and 1975. 

g. ) Kitimat Pipe Line L td . - "Termpol Submission re. 
Marine Terminal at Ki t imat , B . C . , Volumes I - V I I " , 
December, 1976. 

k.2 Personal Contacts 

a. ) Canadian Coast Guard,Service 

b. ) Vancouver Vessel T r a f f i c Management Centre. 
c. ) Puget Sound Vessel T r a f f i c Service , U.S. Coast Guard 
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d. ) Min is t ry of Transport, Regional Harbour Administrator 

e. ) Harbour Master, Kitimat 

f. ) Puget Sound Pi lotage Service, Port Angeles 

g. ) B.C. Ferry Corporation, V i c t o r i a 

h. ) B .C. Hydro and Power Author i ty , Transi t D i v i s i o n , 

Planning Department 

i . ) Teck Mining Group L td . 

j . ) National Harbours Board, Vancouver 

k.) National Harbours Board, Prince Rupert 

4.3 Data Deficiencies 

Generally speaking adequate data was found to be ava i lab le 
for a proper assessment of shipping t r a f f i c densi t ies on 
almost a l l the shipping lanes leading to a l te rna t ive por ts / 
port s i t e s , as shown on the T ra f f i c Density Maps 6.3 and 
7.3. In most cases, the data has been cross checked between 
three and four different sources. S ign i f i can t discrepancies 
have ei ther been reconci led, or data source r e l i a b i l i t y 
factors assessed and weighted. 

Notable exceptions are: 

West Coast of Vancouver Island. Regretful 1 y , no 

readily avai lable data is in existence at this 

point in t ime." 

* Vancouver Vessel T r a f f i c Management Centre advises that shipping 
density data in this area w i l l not be ava i lab le for about one 
year. The t r a f f i c density, however, is not considered to be of 
an order-of-magnitude that would represent appreciable navigational 
hazard to the envisaged new tanker t r a f f i c . 



Assessment of the shipping t r a f f i c in the Hecate 
S t r a i t is based on one or two data sources only , 
instead of three or four. Whilst the r e l i a b i l i t y 
of the data sources is not questioned, the infor
mation aval Iable could not be cross checi<ed and 
analyzed to the same extent, as has been the case 
with other shipping routes. 
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5. TRAFFIC DENSITY FORECASTS - ASSUMPTIONS 

As a ru le , forecasts and projections are inevi tably subject to 
s ign i f i can t margins of error and there is always a p o s s i b i l i t y 
that they may be f a l s i f i e d by unforeseen (or unforeseeable) 
events. It is very important, therefore, that the assumptions 
on which the forecasts are predicated, be c l ea r l y s ta ted. 

5.1 Assumptions re. Growth of Regular T ra f f i c 

Except in cases where special circumstances or known factors 

indicate the need for project ing a higher growth rate'-, the 

rate of regular t r a f f i c growth has been assessed on a modest 

sca le , i . e . 2% compounded annual growth rate for the period 

1977-1980, and l i % during the following decade. 

The following are the underlying reasons for the above 

assessment: 

a. ) The general trend towards larger transportat ion units 

and the ensuing economy of sca le . A good example of 

th is trend can be found in the t r a f f i c s t a t i s t i c s of 

the Port of Vancouver, which port , in 1976, handled 

import and export cargoes 6.3% higher than in 1975, 
with only a \% increase in the number of ships . 

b. ) Recognition of the widely accepted view that economic 

a c t i v i t y and world trade in general is l i k e l y to grow, 

" For instance, in the case o f .P r ince Rupert, the opening of the 
new Fairview Terminal in 1977 and also the new resource development 
programs of the Federal and Prov inc ia l governments are expected to 
generate a higher growth rate of shipping t r a f f i c . 

7. 
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during the rest of the twentieth century, at substan

t i a l l y slower pace than was the case during the period 

1960-197^; any thought of "normal circumstances" in 

shipping demand ( i . e . demand increasing by 6%-8% per 

annum) was inval idated by the energy c r i s i s . 

c.) The projection of an annual 2% t r a f f i c increase during 
the period 1977-1980 ref lects the view that i t is 
reasonable to ant ic ipate s l i g h t l y higher growth rates 
during the years immediately following the recent 
recession. 

It should be noted that the shipping density projections do 
not take into consideration potential surge movements of 
cargoes, such as a major p ipe l ine construction project , or 
other undertaking of s i m i l a r order of magnitude, would 

I generate. 

5.2 Assumptions re. Oi l Tanker Movements 

The projected o i l tanker movements are predicated on the 

fol lowing assumptions: 

a.) Whichever a l t e rna t ive port is eventually developed 

and designated to receive North Slope and offshore 

o i l imports, i t w i l l be designed to handle the 

same quant i t ies of o i l as deta i led in the Termpol 

Submission of Kitimat Pipe Line L td . This submission 

envisages an i n i t i a l average flow-rate of 300,000 
barrels (approx. '*1,000 metric tons) per day, and 

an ultimate flow-rate of 500,000 barrels (approx. 

68,000 metric tons) per day. 

8 
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b. ) 60% of the crude o i l transported to the new o i l port 

would or ig ina te from Alaska and kO% from Arabian, 

Iranian or Indonesian o i l f i e l d s . 

c. ) The f lee t charac te r i s t i c s and composition would be 

s i m i l a r , or comparable, to the tanker f leet described 

in the Termpol Submission of Kitimat Pipe Line L td . 

(Volume VI I , Section 21, pp. 2-3) 

d. ) Given the assumptions in a.) and c.) above, i t follows 
that the number of round t r ip s per annum would be the 
same for al ternate ports . 

5.3 Assumptions re. Coal Export Movements 

For the Northern Area, the projected shipping movements are 
predicated on the forecast by the coal industry for the 
export of meta l lurgical coal via Prince Rupert (Riddley 
Is land) . For the Southern Area, they are based on the 
projections of the National Harbours Board in respect of 
incremental meta l lurgical coal exports v ia Roberts Bank and, 
to a l imi ted degree, v ia Burrard Inlet Terminals. 

It is ant icipated that 50% of a l l addi t ional coal exports 

(from both Northern and Southern areas) w i l l go to Far 

Eastern destinations and that i t w i l l be transported in 

120,000 DWT capacity vessels . 

The other 50^ is expected to be shipped to A t l a n t i c Rim 

dest inat ions , v ia the Panama Canal. The vessels employed 

in this service cannot exceed "Panamax" s i ze ( i . e . having 

beam and draft not exceeding the measurements allowed by 

Canal regula t ions) . The average capacity o f such vessels 

is 60,000 DWT. • . 
9. 
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The.projected incremental meta l lurgical coal export tonnages 

are (in m i l l i o n s of tons): 

1980 1985 1990 

v ia Northern Area 3-5 7.2 12.2 
via Southern Area 9 2k 2k 

(It should be observed that th is Report considers both the 
above forecasts very o p t i m i s t i c . Whilst proven Western 
Canada coal deposits might well be able to sustain the 
incremental export tonnages projected, serious doubts 
ex i s t as far as market potential is concerned in view 
of current excess global steel production capaci ty, various 
conservation measures and other related factors . However, 
the above coal export tonnage forecasts refer to metal lur
g ica l coal only and do not consider the thermal coal 
export po t en t i a l . If thermal coal exports do mate r i a l i ze , 
the projected tonnage figures might well be of the correct 
order of magnitude; or even conservative.) 

10. 
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5.4 T r a f f i c Density Index 

As shown on Tables 6.2 and 7.2 and also on T r a f f i c Density 

Maps, the Northern and Southern Areas d i f f e r subs tan t ia l ly 

in shipping volumes and dens i t ies . In order to a t ta in a 

reasonable index ra t ing , which can be applied to both 

Northern and Southern shipping areas, a rating system 

of 1 to 10 has been adopted, i . e . 

Index No. Annual Movements Daily Movements 

1 Less than 500 Less than 1.4 
2 501 - 1,000 1.4 - 2.7 

3 1 ,001 - 2,000 2.7 - 5.5 
4 2,001 - 3,000 5.5 - 8,2 
5 3,001 - 5,000 8.2 - 13.7 

-6 5,001 - 7,000 13.7 - 19.2 
7 7,001 - 10,000 19.2 - 27.4 
8 10,001 - 15,000 27.4 - 41.4 
9 15,001 - 20,000 41.4 - 54.8 

10 over 20,000 over 54.8 

Whilst the above index rat ing is subject ive, i t has been 

judgementally selected to h ighl ight both low and high 

density shipping lanes. Weighting has been introduced 

only to ref lec t c r o s s - t r a f f i c , by adding S0% of the 

cross t r a f f i c movements to the annual movements along 

the shipping lanes under considerat ion. 

11. 
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6. NORTHERN AREA TRAFFIC DENSITIES 

6.1 Geographical Sector Code 

The following alphabetical coding has been applied to 

sectors of the Northern Area Shipping Lanes, leading 

to and from a l te rna t ive port s i t e s . 

SECTOR CODl SECTOR LENGTH 
(miles) 

A Dixon Entrance, Western Sector (to 
Longitude 132° 12' W) kO 

B Dixon Entrance, Eastern Sector to 
T r i p l e Island AO 

C T r i p l e Island - Port Simpson 30 
D T r i p l e Island - Riddley Island 30 
E T r i p l e Island - Browning Entrance kO 
F Browning Entrance (Hecate S t r a i t ) -

Lat . 53° 01' N AO 
G Lat . 53° 01 N - 52° 22' N (Hecate S t r a i t ) AO 
H Hunter Point - Chads Point AO 

I Chads Point - Flamingo Inlet hO 

J Flamingo Inlet - Cape St . James . kO 

K Browning Entrance - Pr incipe Channel 
to 53° 20' N AO 

L 53° 20' N - Douglas Channel AO 
(via Nepean Sound and Squally Channel) 

M Camano Sound - Douglas Channel . AO 
(via Whale Channel) 

N Douglas Channel - Kitimat AO 
0 Camano Sound - 52° 38' N (Hecate S t r a i t ) AO 

P 52° 38' N - 51° ho N (Queen Charlotte . 6A 
Sound) 

R Cape St. James - 129° 59' W (Queen AO 
Charlotte Sound) 

S 129° 59' W - 128° 57' W (Queen Charlotte AO 
Sound) 

T 128° 57' W - Cape Caution AO 

12 . 
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SECTOR CODE 

U 

V 

W 
X 
Y 
Z 

SECTOR LENGTH 
(miles) 

Cape St . James - 129° 58' W (Queen 
Charlotte Sound) 

ko 

129° 58' W - 128° 55' W (Queen 
Charlotte Sound) 

AO 

128° 55' - Kelp Head AO 

Cape Caution - Kelp Head 10 

Kelp Head - Burke Channel ho 

Burke Channel - Be l l a Coola ho 

13. 
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7. SOUTHERN AREA TRAFFIC DENSITIES 

7.1 Geographical Sector Code 

The fol lowing alphabetical coding has been applied to 
sectors of the Southern Area shipping lanes leading to 
and from a l te rna t ive port s i t e s . 

SECTOR CODE SECTOR LENGTH 
(miles) 

A Cape Scott - Quatsino Sound kO 

B Quatsino Sound - Kyuquot Sound kO 

C Kyuquot Sound - Nootka Sound AO 
D Nootka Sound - Clayoquot Sound kO 

E Clayoquot Sound - Barkley Sound AO 

F Barkley Sound - Port Renfrew AO 
G Port Renfrew - Race Rocks AO 
H Race Rocks - Port Angeles 10 
I Race Rocks - Esquimalt 15 
J Race Rocks - Constance Bank 10 

K Constance Bank - Hain Bank 10 

L Hain Bank - Burrough's Bay 20 

M Hain Bank - Cherry Point AO 
N Constance Bank - Patos Island AO 

0 Cherry Point - Patos Island 10 

P Patos Is. - Roberts Bank 22 

R Roberts Bank - Burrard Inlet Entrance 22 

S • Burrard Inlet Entrance - Port Moody 20 

T Burrard Inlet Entrance - Br i tannia Beach 20 

16. 
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8 . CONCLUSIONS 

The preferent ial se lec t ion of an ex i s t i ng port f a c i l i t y or a 

sui table por t - s i t e to serve as an o i l port to handle large 

tankers i s^ . i nev i t ab ly , a function of severa l , properly 
weighted considerat ions. As out l ined in Section 2, this 
Report deals only with shipping dens i t i e s . 

From this point of view, the d e s i r a b i l i t y of an o i l - p o r t 
locat ion in the Northern Area appears obvious, in order to 
avoid the very high density t r a f f i c sectors of the S t r a i t 
of Juan de Fuca and of the approach route to Vancouver. It 
should be noted that each of the seven por t s /por t - s i tes 
considered in the Southern Area is affected by th is high 
density shipping t r a f f i c , some to a higher degree than 
others. 

In the Northern Area, the highest shipping density is encountered 
where the Inside Passage t r a f f i c and the North-South Hecate S t r a i t 
t r a f f i c converge, on the way to/from the P i l o t Stat ion of f T r i p l e 
Island, with a I98O density under 6,000 movements,per annum/16.A 
movements per day (Index No. 6 ) . This compares with over 20,000 
movements per annum/5A.8 movements per day (Index No. 10) in the 
S t ra i t of Juan de Fuca. 

It should be repeated that the above assessment is based on 

shipping densi t ies alone and i t does not attempt to s t r i k e a 

balance between the various other quant i t ies of the navigational 

r i sk and environmental equations. 
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