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Background Paper 8

DISRUPTIONS TO TRANSPORT SYSTEMS
IN NEW ZEALAND
by

Judith Wright

s is one of a set of background papers pre ' ' '

{/ﬁlc wear Impact Stucfy Team, from material providle’ed pg;ez, wli'Zie cf::géta;}otor;:ru'z tth'e
o study of the 1mpact§ on New Zealand of a ma Jor nuclear war. Along Wit;l ZzZ'S
sources the papers comprzse_'d the basis of the book New Zealand A.fter Nuclear Waerr
by Wren Green, Tony Cairns and Judith Wright, published by the New Zealand
planning Council, 1987. The assumptions that the study was based on are explained
in Background Paper 1. note particularly the assumption that New Zealand is not a
warget, and the variable assumption involving an electromagnetic pulse (EMP - for
an explanation, see Background Paper 5).

BACKGROUND INFORMATION

"Three things make a nation great and prosperous -- 2 fertile soil, busy
workshops, and easy conveyance of people and goods from place to place." Anon.

Transport is integral to all aspects of our life. It supplies both the farmers and
factories with raw materials and carries away processed food and manufactured
goods for local use and the export market. Transport supplies the services by
which we travel to and from our homes, and the services which make our homes and
towns habitable (sewage and waste collection, emergency services). The transport
industry provides employment for approximately fourteen percent of the labour
force, including road carriers, bus operators, rental vehicle firms, t.axi
proprietors, freight forwarders, shipping and aircraft companies, vehicle
assembers, vehicle maintenance, and those who service roads, ports, airports and

railways.

ew Zealand would be affected by a Northern
f the consequences would be for New Zealand
Road, rail, sea and air transport will be
e of transport often overlooked).

This paper examines how transport in N
Hemisphere nuclear war and what some 0
and the people involved in transport.
considered, as well as pipelines (one mod

ition and dependence on overseas trade has

New Zealand’s hically remoteé pos :
seoe i t facilities than many other countries.

made the country more reliant on transpor
As a result, a technologically advanced transport system has been developed

(Department st 5, p. 9); one which has been very much spaped by the
S Gnieyts geogi’axs);aitcl:ltlc?eﬁﬁrcs? N)ew anlanfi is long and narrow, with two main
islands of more than 1600 kilometres in combined length, each w1th. a packbone of
rugged mountains, separated by 2 turbulent stretch of water. Despite 1ts extended
coastline, New Zealand has few natural harbours,'although skilled engineering has
ensured a network of useable harbours. The four finest natural harbours, Auckland,
Wellington, Lyttleton and Otago are conveniently spaced down the length of the

country.



til the int

- i of the countrys expertise brou Hop
2 ihng s thebm?llltnsitxiwthc 1860s with technology 22?1 pl:yed the maﬁg: i inly
o e r'all'\Na)’S, ¥ ailways opened up the GOUE = ansport in the 1950 o in
from Britain. The rport ed by road tr s.
New Zealand’s trans )

: Sin

until surpasse icularly for lo R

¢ has increased in importance, particularly 18 distan,
then air transpor
passenger haulage.

f a complex, interdependent system of road, rail, seg
0 by private companies, and partly by goVernmepy
d regulations set by government.

The situation today is one
and air transport operat-ed. partly
corporations, under restrictions an

Road transport

e main transport modes in terms of

1 most dispersed of th : .
i e o ° erated by private companies.

structure and organisation, and is primarily op

There are over 1.5 million licensed motorcars, OVer 300,000. gooc}s-serwce vehicles
and over 5,000 buses and coaches. (Post Office vehicle registration records). With
one car for every 2.2 people, New Zealand has the highest ratio of motor vehicle
to population of any country other than North America.

There are 93,000 kilometres of formed, maintained roads. 50,900 km are sealed, and
11,555 km are designated as motorways or State Highways. Roading is the primary
mode of transport over some of the country’s main transport routes, e.g. those in
the Nelson region, Napier to Taupo, and Gisborne to Rotorua.

Freight vehicles are predominantly fuelled by diesel. Cars use 49 percent of all
transport fuels, petrol being the most commonly used, though just over 100,000
petrol-engined vehicles (6 percent of the car and light goods-service vehicle
fleet) have been converted to CNG (compressed natural gas) while retaining dual-
fuel capability, with the percentage highest among light commercial vehicles. CNG
is only available in the North Island, within the range of the pipeline network.
About 50,000 vehicles have been converted to LPG (liquified petroleum gas) which
is available in both the North and South Islands.

Road is used in the farming sector far more than rail, ag f

b3 5 ) arms
from existing railheads. Though much of that use js for tht:ng et rcn';(otte
transport is also used to get food to local markets. The food. brac xport ~market,
relies heavily on transport. essing industry

The New Zealand preference for private motor vehicles is reflect d i

decline in public passenger transport. Census figures for 198 cC¥mia Soieady
percent of the workforce commute to work in either their 9 i Show that 57
passengers in a car, while only 7 percent used public buses, ang 17Veh1cle, or as
trains. Road is the most used mode of transport by private indivig percent used
long haul journeys, when air travel is preferred. 'dual, except for

Rail transport

In contrast to the diversity of the road transport industry, rajl
consolidated, being almost exclusively the province of one °Derat0rransp°rt is
Zealand Railway Corporation (NZRC). » the New



g6 NZRC operated 271 diesel electric mainline

3 diesel electric railcars, locomotives, 18] shunting

tives, 9 electri -
!Of;?:::;c to 22 by 1988) and 83 electric multiple un;:ttsrlc g S L b
in 2
length of rail open to all traffic p :
he total A 1 as decreased from a k
5,689 km 10 4’26.6;;??8;?-01986{.(NZ .Rallways Corporation Annual Rer;)eoart) H']I'hlegrseg.hgg
2 in an 75 1n 1987 M
m n
;;Oand S7RO). (Ministry of Transport 1979, p.

| : gh electricity is beginning to
gain importance. The North Island Main Trunk Electrification project is preseitly

two-thirds complete and is on target for completion in mid-1988. There are over
100 sFeam'englnCS in 'the cou.ntry,- fifteen of which are currently operating as
historical 1interest vehicles (nine in the North Island, and six in the South
Island).

Freight 1is thg mainstay of rail operations, far outstripping passenger and
commuter services. With recent deregulation of the transport industry, rail and
road freight are in closer competition, though rail is a much more efficient user
of fuel than road, and better suited to carrying bulk goods, i.e. coal, wheat and
flour from the areas of production in the South Island to the areas of processing
and consumption in the North Island, and salt from Lake Grasmere to all areas of
the country. :

Rail and sea transport are linked through the operation of the Cook Strait ferry
service, operated by NZRC.

Sea transport

New Zealand’s distance from its principal trading partners has resulted in a
dependence on international shipping. Over ninety percent of the country’s
exports by value and a similar proportion of imports are carried by sea

(Department of Statistics 1985, p. 11).

At 31 December 1985 the New Zealand register of ships exceeding 15 net tons listed
2,020 vessels. These included thirty-seven ;onventional cargo carri?rs, fqur
container vessels, sixteen roll-on/roll-off carriers, four dry bulk carriers, f}ve
liquid bulk carriers, 204 fishing vessels, and 1,750 other vessels (including
sailing vessels, barges, dredges, 1,641 of which were under 100 tonnes).

Coastal shipping currently uses 6.5% of the country’s diesel supply. Diesel is
used by the smaller ships and fishing boats, while the larger vessels use heavy
and light fuel oils, and some diesel for better engine performance during tight

maneuvers in and out of ports.

In 1986 thirty-eight international shipping lines cqrried trade to and from New
Zealand, using oOver 110 vessels. For' the. year endn}g D-ccember. 1985 there were
1,642 visits to New Zealand .by ships involved with 1nternat19nal trac}e - 204
visits by liquid bulk carriers, 304 dry bulk, 259 qontamer ships, 724
conventional cargo carriers, and 151 roll-on/roll-off carriers. (Department of

Statistics 1985, p. 36-37.)

In contrast, coastal shipping around New Zealand involved 16 vessels, of which



: aland Rail ferrj
only four are all-purpose cargo-carrying - three7N;WZ Z:(earbook, D. 5r7l§§’ and the
privately owned Spirit of Competiion (1980 odites, with carriers des{ COastal
shipping concentratcs On specialised bulk comrél 1k oi,l tankers, and fOugned. for
specific trades. For example, thore A7 ! du for 45 percent of coas: Cemep,
carriers. In 1985 petroleum products accounte cofnmodisy] hanilen al Carg,
loaded and unloaded, while the second 1arBes Bl o 1986 p. §). e
represented 15 percent of all coast cargo (Departme » P. 8).

The ports handling the majority of New Zealan::l C;:Sizlally T;rt%glegl 1985
Whangarei (1.6 million tonnes of coastal cargo loaded, ot tanes m prog
Port Taranaki (0.8 million tonnes), Westport (0.3 dmlP'cton (0.7 m.?lr.ld the
ferry ports of Wellington (0.8 million .tonne:s) an '1;'011 tomies Hlion top
Wellington was the highest port of unloading with 1.0 mill1 y

Wer
uets),
raj)
neg),

Air transport

New Zealand ranks amongst the leading nations of the wgrlfl In terms of g
transport per head of population (Department Otj Statistics 1985, p. 1,
Commercial transport services in New Zealand are domxnat;d, but not monopolised,
by Air New Zealand. The industry is characterised by the involvement of the state
at almost every level of aviation activity (Ministry of Transport 1979, p. 158).

The 1984 New Zealand register of aircraft included 1,873 land-based aircraft (34
owned by Air New Zealand), 18 amphibians, 12 balloons, 258 helicopters, 15
rotocraft, 286 gliders.

There are three international airports, Auckland, Wellington anc'l Christchurch,
four military bases, 26 national airports and approximately 150 private clubs and
landing strips.

The primary use for air transport in New Zealand is for long-haul internal
passenger movements. During 1984 internal passenger aircraft movements accounted

for 88 percent of the total aircraft movements, while freight aircraft accounted
for only 8 percent.

New Zealand’s current supply of aviation fuel is believed to be 59,000 tonnés.
This would be sufficient for 1,180 B747 flights between Auckland and Los Angeles,

or 5,900 B747 Wellington to Sydney flights, or 14,750 B767 Wellington to Auckland
flights, or 39,300 Friendship Wellington to Auckland flights.

Pipelines

Pipelines are used in New Zealand as a mode of transport for a limited range of
products. .The.Natural Gas Corporation distributes natural gas by pipeline from the
Iiapum field in Taranaki to nine undertakings between Auckland and Wellington; ¥
E e Ot}e:huhu gas turbine station, and three major Taranaki dairy companies.

rom the Maui field is transported by pipeline from Oaonui to Auckland, There 3%

many miles of low-pressure gas pij lin i , local
atithority @as boasis gas piplines which are operated in urban areas by

: Oil companies ¢.2 ipeli ont 10
their storage depots, p C.2rate pipelines from the waterfr

Drinki
king water, storm water and sewage are also transported by pipe lines.



The two main transport fuels are diesel ang petro]
percent of present transport needs a <

Diesel accounts for
users of transport fuels is as follows:

nd petrol over 50 nearly 30

bercent. The breakdown of

FUEL %
Petrol 53
Diesel (road and off road) 19
Aviation fuels (internal) 10
Fuel oil (sea) 8
Diesel (sea) 7
Diesel (rail) 2
CNG and LPG 1

(Ministry of Energy, 1983)

New Zealand’s self-sufficiency in transport fuels will peak in 1987/8 at 55

percent and decline thereafter to about 27 percent in 2004/5. (See Background
Paper 6, "Impacts on Energy Systems in New Zealand".)

Stocks available at present: 160,000 tonnes premium gasoline (enough for
approximately 30 days’ use at present consumption levels), 20,000 tonnes regular
gasoline and 135,000 tonnes diesel (25 days).

The New Zealand supply of oil products is manufactured and/or blended at the
Marsden Point refinery and distributed by coastal tanker (fleet of four) to bulk
storage at ports around the coast, from where it is distributed _by road tanker.
In addition 30-35 percent of all gasoline, 12-15 percent pf diesel and 60-70
percent of aviation fuel is transported by pipeline from the refinery to Auckland.

LIKELY IMPACTS IF NO EMP

i i EMP, the major effect on
nuclear war in which there were no P, !
i?ar:::oriv?;ufg be the availability of fuel, lubricating oil, and imported spare

parts.

i w Zealand at approximately 60 percent of the present
Petiol cogld ble prlod:l}fce)ggll? ?}I; reliability of the Marsden Oil Refinery and the
g e ’ld not be guaranteed after a few months (Energy Issue }_’aper).
anfuel plgnt 'cm:norc strategic in terms of freight carried by road and rail qnd
Dles:l,l ;ﬁ;cphinlgs would be available to only 34-45 percent of present consumption
coasta s

levels.

i ios for disruption of the fuel supply. Ther; would
i e e g?xisllb::dtsxf:i?:;min availabilipty as some modules of the refinery or
L gtraceascd functioning, or there would be a sudden and catastrophic
Synfue{ pla.r;_ one of the major components in the system broke or  became
dlsrs:itll:glelfor instance the catalysts used in the hydrocracker.
una >

i i i ly, if available. At present
: i oil for all engines would be in short_supp 3 al
Lubrxcat;;llg lulbricating oil is imported. Stockpiles are suffxcxc.nt for tw:)d ;o
arllmos:nonths of current use. The New Zealand Refining Company advise they cou e
three



made from local crudes, although they did not commit thctmselvcs t0 hoy "
i components are Ng
would take to set up, or if all the necessary p alreaqy in r&lt

Zealand. Cw

This paper does not comment on how transport workers might react, o, th
note that the workforce consists of a highly varied and.dlvers; group, 1o
independent owner-operator of a srpall truck mxghF react entirely dlfferemly fThe
the railway worker who is one link in a large organisation. Top

Impacts on road transport

There would be an immediate concern over fuel supplies. The public woylq g
slow to react to a real, or perceived shortage of petrol and panic buying coulq b°
expected, as occurred in November 1980 when the dellv.ery of petrol to AuCklan;
service stations was temporarily cut by an industrial dispute. The first twWo dy
of the stoppage saw thousands of motorists queuing to fill their petrol tanks, agg
many of the city’s 230 service stations had little or no petrol left by the end of
the second day (Fairgray 1981, p. 1).

There would be some reduced demand for freight transport, since there woulg be
little point sending goods to ports or airports for export to the northery
hemisphere. There might be an immediate increase in road usage as people tried ¢
visit friends and relatives unreachable by telephone if the communications Systems
were overloaded. There would probably be serious overcrowding on public transport,
as private users hoarded their supply of petrol.

Background Paper 6, "Impacts on Energy Systems in New Zealand", concludes that it
should be possible to supply petrol and electricity in adequate quantitites for
the changed economy for several months, though diesel would be in short supply.

The availability of liquid fuels would depend heavily on the depletion rates
chosen for the Maui gas field and the various on-shore fields. Whatever decision
were made on the allocation of resources to the refinery, petrol supply would b

reduced to between 58-65 percent of 1987 levels, and diesel to between 34-45
percent of 1987 levels.

CNG and LPG are less vulnerable to breakdowns of the complex petrochemica{l plants
and could be available at present levels.

Apart from fuel and replacement vehicles (bearing in mind that New Zealand d°°l:
not manufacture vehicles) the critical components for road transport are SPaf
plugs, tyres, and lubricating oil for the engines.

Tyres are made in New Zealand predominently from synthetic rubber, an Oil’ba“:
product with a small amount of natural rubber added, both of which are importcss'
Under present driving conditions, tyres on cars last for 60-80,000 km (much let
for heavy vehicles). In New Zealand 8,000 tyres are replaced every day. DU¢

deterioration by exposure to light, the few stocks already held in New Zeala?
have a shelf life of only two to three years.

Road maintenance would be effected as bitumen is currently made from jmpf)f;ig
heavy crude oil. Although bitumen could be produced at the Marsden l'ew}‘,osc
f.rom local oil supplies (Background Paper 6) it is more probable that !
limited resources would be allocated for other, higher priority uses.



[mpacts on rail transport

% . tive Cmplo men 7
would qcrta}lnly effect the maintenance of rollingy stoctk T{le lack .of imports
communication systems. » track, signals and

The supply of diesel would be 2a ma
envisaged. Electricity would not be 3
become erratic as months pass.

jor. prob_lcm, with a reduction in services
n immediate problem, though supply could

The availability of steel
system, as it is required f
rolling stock.

would affect the long-term running of the railways
or the manufacture of spare parts and replacement of

Track maintenance would become labour-intensive if the fuel to run repair

equipment became scarce. If the 2,600 bridges and viaducts were not maintained,
the track would be rendered inoperable.

Impacts on sea transport

International shipping would be affected immediately. Vessels in New Zealz}nd ports
loading for departure to the northern hemisph.cre would probab'ly stay in  port,
awaiting news, and money (which may never arrive) from the owning companies. On
any one day in 1986 there were up to 32 merqhant ships and 65 fishing ve§sels in
New Zealand ports, with up to 2,600 crew. This .numb.er of vessels a_nfl tl;elg C:;w
would cause severe congestion in lt(he: fportsc’I:asfcf;::-ly'lfgeth:grtwte‘;iiljiotligse ang thz
vessels in transit at the outbreak ol nu : po! :
voiuiliary welfare organisations at the ports would have q;tl'fgultf);oadcc;?fmfgd:;:;g
extra ships, crew members, and partly-loaded cargo. Perishable

cause a problem if fuel was not available to run cool stores.
g would be the availability of fuel oils and

of overseas crude oils, it would become
emaining heavy crude oils had been

The major impact for coastal shippin
diesel. Without access to supplies

i i el oils once the remaining r . S
L?pgssflea;gozl?r?;f?oa?}:: (ggastal Shipping Co-ordinating Committee. Diesel w
ed up,

nths. Coastal
also be in short supply, if available at all,, Zt;tt;rel Saupg?;v mo
shipping currently uses 6.5 percent of the country’s
vailability of imported spare parts,

1d be the spare parts for propulsiqn
gh quality steel, and for electronic

i , the a
The second major impact wouig ti>teical wou
mechanical and electronic. Most €T as from hi
units, which are mostly made overse

equipment.

Impacts on air transport -
misphere would cease,
ith shipping, international departures to thef:txzc:r;?:;:rtlze p
= 4 ircra :
?ausing a backlog of goods, passengers and a



X d airports would be faced With
. . < rlved, NCW Zealan . two '
If aircraft in Eans”spaarce for additional aircraft, tz)mc}i1 a \l:;i}fk of faci“tie;namr
+ parkin . ath in en :
prObl<:ms.'n‘:z)ition gf aircraft. (The Air Force has arcial aircraft)uapal for Washfor
decontalmllles but this is not large enough for comme : ng
down planes,

i i be the availability of ay;

jor 1 domestic flights would : . i

The mafg:) ;?OpZitd O:vtuor JE a-1) which, according t'o Atlr lI(\Iew Zealand, ;
Eglgiiied with a minimum of 60 days’ present usage In SLOCK.

ati0n £

Ug
§ cl.ll're !

ntly

B the lack of lubricating oil and spare part

major impacts would be . . Parts, oo
The Otol}el;vhicl{l are kept in New Zealand. The maintenance of all communicatig, an;
l:;iirig navigation facilities, and general aircraft lmalnti.n;ncf:%r lzndependent On the

It is usual practi Operator tg

i rt of components from overseas. usual ol
:amggnimum of 30 days’ supply of consumption 1te€ms. In thcfabsence of exterpy
trade, shelf items would be quickly used up and some al,rcrtglt would.n.eed.to be
canni,balised to keep other aircraft flying. New Zealand’s fleet of civil aircrafy

would steadily decline in numbers.

LIKELY IMPACTS WITH AN EMP

The over-riding impacts of an EMP would be disruptions to the electricity supply
and the malfunction of electronics equipment. The effect on transport.would be
the lack of production of liquid fuels and the failure of el.ectromc con'trol
equipment, as well as an exaggeration of the impacts note(:l in the previous
section. Even the fuel already available could be hard to use since "al'l movement
of oil products within and between plants depends on electrically driven pumps,
the loading of ships and the transfer of product would depend on restoration of

power and possibly the repair to damaged motors" (Coastal Shipping Co-ordinating
Committee).

Impacts on road transport

The concern over fuel availability would be justified. Petrol station stocl;i
could last up to one week, depending on station size and location, at prese

consumption levels, though the petrol might have to be manually pumped out e
electronic pumping devices were damaged.

Petrol and diesel would not be produced again easily. The Ministry Of qurg
advise that "on the assumption that EMP destroys the control centre, the .refln:e
would be inoperable in its existing form.. Most of the more sophisti®®
cduipment operation would be lost and only basic distillation equipment US¢%

- - 1 ant
This level of operation would only be likely after a considerable period of #!
shut-down to carry out repairs and modifications."

4 s
'tl'hhe New Zealand Refinery Company note that some plant areas have turbin® pumgc
at are steam.-d'rwen, so that production of fuel oils and bitumen Mm&
managed on a limited scale, if enough steam could be produced.

Synthetic petrol would

" not be available : . of E
the Synfuels plant wou as, according to the Ministry

nerg!
S
again." Id stop suddenly under this scenario and would neves

tart

: . _epatiol
However, CNG would become available jf gas production were possible. Distrib®*



of CNG would depend only on the restoratio
of which there are many throughout the N n
ip order to repair others,

LPG would become avajlaple
operating again, but this

the operation of rail and/

. Or tankers,
stations.

All vehicles \Yit}"l electronic ignition would stop suddenly at the ¢

At present this is only about 5-1¢ percent of cars mainly the ncv:;nf of an EMP.
the event were to happen during rush hour. mair : West ones, but if
blocked by the seized vehicles, i

lack of communications, street lighti
of emergency personnel (especially

rgency if they were among the 10 percent with
electronic ignition), fuels and equi

pment.

Impacts on rail transport

In addition to the problems caused by an acute shortage of diesel and lubricating
oil, the impacts of an EMP would include:

the failure of all electronic communications and signals;

= the failure of electrification due to damage to both NZRC facilities and the
national grid;

s the failure of electric locomotives op;rating at the time of the .EMP
(electric locomotives not operating at the time are unlikely to be damaged);

> the failure of all computers;
5 the failure of central train control;
= the failure of communciations with the Cook Strait ferries.

i i and ferry motors would not be
ili he diesel locomotxYes . e
ggngmggb;;llpﬁP tas sensitive electronic equipment, apart from communicati

i i Is.
antennae, are shielded by their outer shel .
i ed, a limited train
tions systems were damag 2 )
aual train control and no signals. This type of

i i taff. It is
: i d would require skilled st :
: VeI i train-ordering
possible o ran trains without @ signalling system by developing capucityliof e
e t'(I)‘h'run riij greatly reduce both the speed o _
system. 1S wou

rail system.

If electric signals and telecommumc;
service would be available using ma

Impacts on sea transport

ited stocks of fuel oil to run coastal shipping,
m

Although there would be very li try of Transport reports that the effect on the

the Marine Division of the Minis



actual ships would be minimal because:

A Ships of the merchant fleets of the world are built of steel, ang f|°atin i
sea water are effectively earthed. !

: . chinery which could be af
. olling the most 1mp01:tant rqa - affeq
" f:uég,ﬁ;egt ;:1%: the gmain deck and 1is considered to be effectively shielded by

" Radio and radar have overload links in t}}e acpal sysfl?lrlr;s tol_guard eq“iDMem
against electro magnetic pulses from llghtglng. A ras? Inks ma Prov
effective against a nuclear-induced E_MP. lc\i,cnt'lll . 1]?, t;afiar and gy,
navigation aids were knocked out, ships could St c eir destip

without them.

ici nd penetrati
If, however, there was an EMP gf Sll.fflCICﬂt strength ascriopus on 10 knogk g
shielded electronic circuits, the situation would become :

While it is accepted that an EMP could destroy electronic circuits, j i
considered unlikely that the pulse could damage generators and pump Motors
operating at 220-240 volts.

Assuming all the above, the only ships which would be gompletely disableq would be
the most up-to-date tonnage with the most sophisticated electronic contrg
arrangements of which there are very few in this part of the world. Such ship
would probably become derelicts and drift aimlessly with little hope of servic,
as without radio signals their position would be unknown. The crew would be unable
to help themselves either, since there are now very few lifeboats with any sailing
capability on board such ships.

If totally disabled ships were to drift onto the New Zealand coast there could Qe
a problem with major oil pollution.The situation would become even more Serious if
a chemical tanker were to become grounded.

Lighthouses would be affected by an EMP. Their lack of operation would caus
problems for any vessels still operational.

Impacts on air transport

Diminishing supplies of aviation fuel and disruptions to the communication S)’.SW“1
would seriously disrupt air travel. The commercial operation of aircraft is highly
dependent on radio navigation aids for flight under Instrument Flight Rules, &

on communication facilities for air traffic control and the co-ordination of

'(0351':112?& Aviation would have to be conducted according to Visual Flight Rele

. i c
The National Search and Rescue services would also be effected by an EMP, Si%°
they rely on a communicaton network.

Impacts on the Meteorological Service

Shipping and aviation u

: gl
- se informati ologi¢
Service when plannin ation gathered by the New Zealand Meteotc, yovs

& voyages and flights. The Service uses a conti?

10



nternational exchange of inform
disruption of, this exchange woy
48-hour period.

if an EMP disrupted power sy

pplies and
would be reduced to making loca 3

Ommunicatj : ks
1 forecasts fo ons the Service's activities

ra few hours ahead.
Since most of the equipment used
manufacture, there would ¢ventually b
possible would be rainfall (measured ip

without instruments, such as those of cloud angd visibility

POST-WAR ADJUSTMENTS IF NO EMP

The adjustments that could be made by the users,

; suppliers and organisers of
transport will be grouped under major option headings.

Rationing

A major adjustment of fuel use would be required. Unless the allocation of fuel
oils, aviation fuel, diesel and petrol was controlled, these valuable resources
might be squandered. If there was an effective governing body, some form of
rationing would probably be introduced, though "there would be no point in
rationing CNG and LPG to vehicles" (Background Paper 6) as there would be
sufficient supply for all the vehicles that can run on these two fuels.

In order to ascertain available supplies and locations of goods essential to the
transport industry, stock-taking exercises would be attempted. Resources in short
supply (i.e. lubricating oil, tyres, battel.'ies) could come under the scrutiny of
controlling bodies and be subject to rationing.

Even without a central rationing system, voluntgry rationing might occur, as it
did during the 1980 Auckland petrol t.ankcrs strike when "some [service] stations
imposed no limitations on the quantity [of petrol] they sold, some restricted
customers to a certain amount, while others sold only to regular customers or

account holders" (Fairgray, 1981, p. 1).

Regionalism vs centralisation

i i i ight follow a reduced transport system, since

on of regional importance mig .
::rzsounﬁptéxtent it was the limitations of transport that prompted the passing of
th(:. Constitution Act of 1852 which provided for the creation of six largely self-
contained provinces" (Ministry of Transport 1979, p. 9).

Regional or provincial committees might organise the local distribution of
res<g)urces better than central governing bodies, providing a mechanism for fair
allocation between regions was possible.

Priority routcs and goods

A reduced fuel supply would require adjustments to the patterns of transport
movements. The most drastic adjustment would be the suspension of free market
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Requisitioning

The government might adjust to shortages of "essentla}" goods by requisitioni,
them for priority uses. For example: stocks of fuel; 'llght goods vehicles fudeg
by CNG and LPG; all the ships in ports, whether foreign-owned or New Zealapg.
owned; light aircraft.

Recycling

In the absence of imported goods, particularly spare parts, the recycling busines
would flourish. Vehicles could be reassembled; lubricating oil refined; lead (for
batteries) collected. Employment prospects for the newly unemployed would
develop.

A small amount of oil is re-refined presently in New Zealand, and though the usual
additives would not be available post-nuclear war, their absence would be critical
only for very high performance engines.

Alternatives

"Six months is a long time for a chemical engineer" (Jeanette Fitzsimons). Given @
fairly stable society, and knowing their families were safe, chemical engineers
should be able to develop alternative fuels, particularly where the technology 15
already known but not presently commercialised. For example, methanol could either
be blended with petrol or used straight as a fuel. "Up to 15% blended with petro!

z/)ould require no changes to vehicles or the distribution system" (Background Paper

Meth'i‘ml is also the key to making some agricultrual products useable as dies::
substitutes.  Tallow from meat works, butter, and rape seed oil can all

% : jese
esterified with a small percentage of methanol to produce acceptable g
substitutes, or to blend with diesel.

- e’
A South Island subtitute for CNG is biogas, produced from municipal wasté ?-gwas

i ¢ll
_manures, agr1cu1.tural wastes and especially crops. The technology swfor
cCs;Ia(l;lxshcd. Vehicle conversions and compression and filling equipment are

i ! il
Wood gasifiers would be an option for some rura' transport. They ar¢ b

it
locall . hmc"al
ocally at present, though using them to run vehicles would involve someé €€
problems.

: st
Some ships could adapt to using diesel instead of heavy and light fuel ol
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, Critical spare parts, and lubricating oil.

T.here are technologies already available for providing alternatives to lubricating
oil: one involves anhydrous butter fat, the other fatty acids from tallow, though
"the process technology to produce C-9 fatty acids [from tallow] is exclusively
held by Emery Industries Inc., USA and thus would require its participation in any

ggt)ure development of synthetic lubricants in New Zealand." (Liquid Fuels 1983, p.

Tpc steel mill at Glenbrook might be able to adapt to produce a' limited output of
high quality steels - this would have to be further researched.

There is always the option of reverting to "old fashioned" methods of transport,
though these would not necessarily be adequate, even for a reduced post-nuclear
war economy. It is comforting to know that the New Zealand Post Office still has
a bicycle mechanic, and a fleet of bicycles. Although the mail would still be
delivered, the local supply of bicycles would soon be depleted, and new parking
problems would arise, as they did in 1941: "After the petrol cut-off on Saturday
13 December a Wellington dealer’s home telephone rang incessantly and by Monday
orders had been taken for every machine in his shop..There were new parking
problems which some councils met by devising bicycle stands over the gutters;

bicycle stealing increased." (Taylor, 1986.)

" re-appeared to some extent durir}g the 1939-45 War, helped by the fact
Evcnh];c:irsisot toi::lly vanished from the city streets, though any "back to the

ey d severe limitations: it took four years to rear a working

horse" movement face
horse". (Taylor, 1986, p. 325.)

suggest that steam engi;lles in Ne»\;Sanland wttl)ulq m;k;_n:
steam engines in the country, are currently in worki
reappearance;.70}f;atvhc€ Eggry good grospects" for restoration. This number could
9rdcr B the next ten years as the renaissance of steam engine restoration
g mll\i;st of these engines would have the capacity to carry loads of between
contmu;s.l 500 tons, on the flat. A further 10 or so engines capable of smaller
f en ‘obs are available for restoration. It is possible that one region,
shunting aJ coal source, could be adequately serviced by steam engines. Steam
ZLOSSne:oused to be designed and built in New Zealand, the ability to do so may

still exist.

Rail enthusiasts

There could be a resurgence of sailing vessels, though it woul.d take' a long time
to develop the support industries necessary to operate sailing ships once the



stocks of imported raw materials were exhausted. Small'lwooden vessels coulg
built quite quickly, but they cannot be operated without sails and cordage, e
The Marine Division of the Ministy of Tran;port §uggests that "construcﬁon of

ships themselves would not be difficult provided size was kept down Perhaps ¢, )

old scow size. However there would be a problem in securing materia] fée Satil;e
Synthetic materials are a hydrocarbon by-product so that need for a fabric Coul:

start another industry in Taranaki albeit on a small scale. On the other hang_,
flax industry could find a considerable ma.rket for flax canvas, a long ste
in time. Rope would pose similar difficulties, probably greater, since flayx
very poor rope." (Ministry of Transport).
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POST-WAR ADJUSTMENTS WITH AN EMP

In addition to the adjustments discussed in the previous section, the country
would have to adjust to the loss of some (if not all) electronic equipment, and
the electricity supply. This would mean a loss of the refinery, :and Motunui. Tpe
loss of electricity would have major impacts on engineering capacity.

Control and communications systems for railways, shipping and aviation (if j
still existed) would have to revert to manual techniques. Radar and electronic
aids for navigation would be replaced by a return to visual navigation aids.

An EMP would increase the need for adjustment at the same time as the country’s
ability to make the adjustments might be severely depleted.

Rationing would be all the more stringent, since there would be very limited fuels
available.

PRE-WAR PLANNING OPTIONS

There are some areas where pre-war planning in New Zealand might soften the
devastation caused by the indirect effects of a northern hemisphere nuclear war.

An advance fuel-rationing plan should make it possible to immediately conserve
fuel stocks, and if perceived as equitable would do a lot to establish publi¢
trust in central authority (Background Paper 6).

A regularly updated inventory of "essential" stocks and their location V"’O“l?
assist 1n post-war allocation, and stockpiling could be considered for certain ©

these essential items (particularly imported crude oil, diesel and catalysts fof
the Marsden Refinery and Synfuels plant).

Determining a priority of the routes (road and rail) to be maintained, the gogd:
to be tra.nsportfad, and the ports to be serviced could prevent initial confusi
and conflict of interests in the chaos expected after a nuclear war.

Recycling industries should be encouraged, and the public made aware of which
materials it would be adv- ntageous to save.

‘ A . . ’ d
Pre-planning, including taking an inventory of the stocks of kit components, a8

the.numbers and location of trained installers, could assist a mass conversion
vehicles from petrol to CNG.



planning now fo.r research into alternative fyes would be
icularly as "even in the best scenario, transport fuels wijj
aoblcm when local gas and oil fields ry

I

N out round aboyt the tu
FBackground Paper 6). B

Knowing before a nuclear war how to ada
essential items could hasten recovery if such

invaluable,
be a major
the century”

pt manufacturing industrie

S to produce
an event occurred.

Many of the older, more ‘manual technolo
abandoned in faVOl_n: of high-tech innovati
nuclear war capabll.lty.. The necessary ret
greatly facilitated if information was a
could teach these older skills.

navigation skills, manual communi

gies and operating skills that have been
ons would be within New Zealand’s post-
urn to these older technologies would be

vailable on people who understood and
For example, sail-making, boat-building, manual
cation systems, horse-training for cart work.

Some planning for protection against EMP could prevent total chaos after a nuclear
war. Four ways to protect against an EMP are:

1) Metal shielding of vulnerable equipment. .

2) Stockpiling sufficient spares to replace darpag;d equipment.

3) Ensuring sufficient vulnerable equipment is disconnected, to hasten
restoration of skeletal system after the event. :

4) Build new equipment with EMP sensors installed which turn off the
equipment before an EMP can cause damage.

FUTURE RESEARCH IDEAS
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CONCLUSIONS

1.

10.

11 55

12.

13.

14.

Transport is integral to all aspects of our life. .Any dx.srumiohs to
system post-nuclear war would affect all aspects of society. ¢

i i rts, and
Demand for transport would reduce without 1mpo the loss of €XDory,
related industries.

Under the assumption that there would not.be an EMP all modes of tr
could continue, though their level of operation would Fiepcnd on the gy
fuel. "Even in the best scenario, transport fuels will be a major
when local gas and oil fields run out round about the turn of the
(Background Paper 6).

ANspory
problem

If there was an EMP, production of petrol and diesel could not be guaranteeq
though CNG and LPG are more likely to be available. )
There are two possible scenarios for disruption to the fuel supply. Tpep,
would either be a gradual reduction in availability as some modules of th,
refinery or Synfuel plant ceased functioning, or there would be a sudden apg
catastrophic disruption if one of the major components in the system broke o
became unavailable, for instance the catalysts used in the hydrocracker.

Electronic control equipment and communication systems would be seriously
affected if there was an EMP, requiring a return to manual controls and
navigation procedures, which may or may not still be available.

Road transport, which "is a less efficient fuel user than rail", would be

vulnerable to fuel shortages, and lack of tyres, batteries and lubricating
oil.

Diesel shortages would affect rail transport, though electricity should be
available on the North Island Main Trunk Line (scheduled for completion in
1988) if there was no EMP. Between 10 and 30 steam engines could be
available, possibly enough to service one region.

A lack of fuel would affect coastal shipping, preventing a resurgence of
coastal shipping as a replacement for land transport.

Civil aviation would be affected by an acute shortage of fuel and spar
parts, including tyres and lubricating oil.

Rationing of fuel, lubricating oil, vital spares and raw materials is likel¥
to be the only option for conserving non-replaceable transport resources.

Traditional pa.tterns of transport movements would alter. A strong, Ofgani.sed
government might consider suspending free market forces and instead settit®
priorities of routes to be served and goods to be transported.

Regional or provincial committees might be better able to organise the loca!

d1str1bu.tion of _fesources than central governing bodies, providing
mechanism for fair allocation between regions was possible.

In the absence of imported goods,

i particularly s he recycling
business would flourish. y spare parts, t
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