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FOREWORD

Thi# pamphfet'is-fér the pﬁruose-qf presenffni general
informatian:feruﬁisftors to tFé PénahaHCapal and others who may
be intereéted-{qgthp;hriﬁcipa$ features of the Tﬁird Locks~Pro-*
ject whicﬁ-is ndwrunder c;ﬁstructidn to‘lncf;ése~the cap;éity'of
the Canal. At this time constructibﬁ has jﬁst begun anﬁ the
detailed deﬁigns are not yet full; complete. The informaff0n“

containéd in this pamphlet is based on the estimates and designs

as they exist today and so should be accépted as in some mea-
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sure tentative and subject to revision as further studies, tests,
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analyses and detailed designs are completed.
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THE PANAMA CANAL
THIRD LOCKS PROJECT

Current international events and the beginning of con=-
struction on the Third Locks Project to increase the capapity and
aid in the defense of the Panama Canal again focus world atten-
~tion on the Isthmus of Panama.

Panama has long been important in New World history
because of commerce crossing the Isthmus. Construction of the
Planama Canal attracted wide-spread public attention and com-

interoceanic sHipping. The commercial success and military
importance of the Canal are today common knowledge.

The uninterrupted use of the Canal and its military
value are of such importance that Army and Navy strategists have
extensively studied the defense of the Canal and considered the
desirability of enlarging the Panama Canal or constructing a
second canal in some other location across Central America. The
originmal builders were aware that the Canal's capacity would
eventually require enlargement, for the project was planned with
an optimum size which would be ample for a reasonable period but
which would not include excess capacity that would be long unused.

While history assured the eventual success of the Canal
project, there was nothing to indicate the rapid growth in ship
size whichwas to follow the opening of the Canal. Probably few,

: if any, of the most optimistic builders of the original Canal
'“ﬁmqld-have dared predict that enlargement of the Canal would be
wnder way as early as the year [941.

0fficially anticipating the need for enlargement of the
Panama Canal, or construction of a new canal at some other loca-
~tion, Congress in 1929* authorized the President to cause to be
:ade, under the direction of the Secretary of War and the super-
gﬁ@siun of the Chief of Engineers, and with the aid of such
~ Civilian engineers as the President deemed advisable, a full and
‘Qawplete investigation and survey for the purpose of ascertain-
ng: the practicability and approximate cost of constructing and
- maintaining (]) such additional locks and other facilities in the
~ Fanama Canal as may be necessary to provide for the future needs
“of interoceanic shipping, and (2) any other route for a ship
. #ana! between the Atlantic and Pacific Oceans. The Act specifi-
. cally provided, in part, for a survey of a canal route across the
Republic of Nicaragua.

*i;‘?’aélc Resolution No. 99, 70th Congress, approved March 2z,

pletion of the project marked the beginning of a new phase in

..........



In accordance with the legislation cited, two reports were
prepared, one by the Governor of The Panama Canal which considered the
construction of an additional set of locks and ultimate conversion of the
Canal to sea level: and the other, a report by Lt. Colonel Dan |. Sultan,
C.E., concerning the Nicaraguan route. Both reports proposed construction of
locks |, 200 feet long, 125 feet wide, and 42.5 feet deep. At that time,
it was estimated that a third set of locks at Panama would cost $}40, 000,000

and that to lower the I to sea level would cost $1,000, 000, 000. The
cost of the proposed Nicaraguan Canal was est imated at $697, 000,000 plus
$.25, 000, 000 for rights, franchises, lands, etc. The majintenance cost of the
Nicaraguan Canal was estimated at §$10, 800,000 a year, which was an amount
greatly in excess of the added cost of operating a third set of lacks at
Panama.  The interoceanic Canal Board reviewed the reports, visited the
Céha?,#ifés”and.conclﬁded that no immediate sieésfwgrg,fheh nesded to pro-
vide increased facilities for passing water-borne traffic from ocean to
gcean, that the construction of a third set of locks and conversion of the
Panama: Canal into a sea-level canal was the most pracfiéé%aSOIMtion-to the
problem, but that at some later date consideration should be given to the
Nicaraguan Canal.

Nicaraguan Canal

_ The route considered most practical for an interoceanic ship canal
across the Republic of Nicaragua was from Greytown, on the Atlantic Coast, to
Brito, on the“Pacific Coast, by way of Deseado and San Juan Rivers and Lake
Nicaragua. The Nicaraguan Canal would be I73 miles long, as compared with 51
miles for the Panama Canal. Like the Panama Canal, locks near each coast
would be necessary to lift ships to the elevation of the lake surface, |05 to
110 feet, and for 70 miles the Canal would be through Lake Nicaragua. The
lock size and canal cross section were the same as that considered for the
Third Locks at Panama and it was estimated that the Nicaraguan Canal would
have a capacity of about 180,000,000 tons a year. To construct a canal
across Nicaragua, a complete organization similar to that at Panama.,

including Civil government and community developments, would be necessary,

and to defend the location, a second Central American Defense Unit would be
necessary., g

Enlargement of the Panama Canal

The Report of the Governor of The Panama Canal, dated August 4,
1931, submitted in connection with the studies authorized by the Act of
192, considered a project for a third set of locks with a project for con-
verting the Panama Canal into a sea-level canal. With the completion of
Madden Dam in |934 and the resultant increase in water supply, the Governor
was of the opinion that a third set of Tocks would not be needed until about
970, and that such locks, if constructed over a period of ten or twelve
years. prior to that time, would be ample to care for increased shipping
needs. for a long future period. The third locks considered at that time
were: to be parallel and contiguous to the existing locks. The increase in
capacity would be between 40, 000,000 and 45, 000,000 tons per year. |t was
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'_consudered that to lawer the Panama Canal to sea level would require from

24, 1939**, wherein it was considered that construction of an add’

s for most economlcal constructfon, ki g ln_Tower-
.to sea level _|t wdurd_be necessary to --‘, ]

structures, as is now belng done, nor dld It pruvlde for

" sions now planned or for the lnccrperatton of safety features, now considered
essentlal for the third locks. :

Third Locks Authﬁrization

In 1936 the Governor of The Panama Canal was authorized and
directed by Congress® to investigate the means of increasing the capacity of

‘the Panama Canal for the future needs of interoceanic shipping, and to pre-
pare designs and approximate estimates of cost of such additional locks and
other structures and facilities as are needed for the purpose. In accord-

ance with this leglslat:on, the Governor submitted a report, dated F bruary

system of locks should be started within |0 or |2 years on the basis of
commercial requirements alone. Consideration of defense caused the Governor

~ to recommend that the new locks be constructed at some distance from the old

locks, requiring approach channels to connect with the existing waterway.
Because of the incorporation of defense features and the necessity of ex-

cavating approach channels, the Governor estimated the cost of the project at

$277,000, 000.

On August |1, 1939***, Congress authorized the construction of a
third set of locks in Panama, substantially in accordance with the plans
contained in the Governor's report, for the purpose of more adequately pro-

_viding for the defense of the Panama Canal and for increasing its capacity

for the future needs of interoceaniec shipping. As provided in the Gov-
ernor's report, the new locks at the Pacific end of the Canal are to be from

"l 500 to 3,000 feet westerly of the existing Pacific side locks, and the New

Gatun Locks are to be about 3,000 feet easterly of the old Gatun Locks. = The
locations are shown on maps on the following pages. The War Department Ciwil

*Public Resolution No. 85, 7T4th Congress, approved May 1, 1936.

“ "THouse Document No. 210, T6th Congress, first session.

SPER R e No. 391, T76th Congress




Appropriation Act of |94 | provided funds in the amount of $15,000, 000 to
begin work on the project, and provided that the Governor of The Panama
Canal could, when-authorized by the Secretary of War, enter into contracts
prior to July |, |94 for, or on accoynt of, the Third Locks construction to
an amount not in excess of $39¢anayonq;

Initial Work

'_Fdl%qw&ﬁg—authorizathQngothheff ”’..__ ;
the appropriation of fuhds‘fdr'canstructiqn,‘ xist nal forces had begun
plans for the'design.and'cpnstguctfbn:so»ihatyfp a1 ssible delay would

ensue when funds were made available. Thus, on Jt 1940, the dipper
dredge, CASCADAS, started the subagueous excavation for the Third Locks
Project. At the same time; offers of employment ] fx ended to previously
selected, specially qualified men throughout he  United States to fill key
ésjgn-andibuﬂstructioﬂﬁotgahi atihp%wEiPer-
sonnel was rapidly assembled to prepare designs and to supervise the early
construction stages. As with most major construction projects, personnel
housing. and care was the first major item to be considered.

The town at DiabIO'HEights, about 2 miles north of Balboa Heights,
had been started to provide housing for employees working on protective
features of the existing locks, and when Third Locks funds became available,
the town was expanded and designated as headquarters for the construction of
the new locks. To care for increased American personnel (usually referred to
as Go E5e=r1't:;_J-=I-'c.wees’)' on the AtTantic side, a new townsite, Margarita, was
taid out about 2 miles southeast of Cristobal. Construction of living
quarters and public buildings in this town has been rapidly advanced and it
was first occupied in January of [94|. Native tropical laborers (usually
referred to as Silver employees) on the Atlantic side will be housed in a
newly developed camp near the existing town of Gatun. To care for employees
immediately connected with the construction of the Pacific side locks, a
townsite was laid out at Cocoli on the western side of the Canal, approxi-
mately opposite Diablo Heights and construction of this town is now in
progress. Provisions are made in this location to care for both Gold and
Silver personnel. Diablo Heights, Cocoli, and Margarita are complete towns
in themselves, each having a cemmissary, post office, schoal,‘c?ubhou&z, fire
station, dispensary, et cgté@hi Contractors will, in general, provide
buildings for use of their employees who will reside in these new Third
Locks: towns. It is estimated that at the maximum, about: 2,300 people will
reside in Diab}o-ﬂeights, 2,500 in Cocoli, and |,:500 in Margarita;, including
families of employees. The Third Locks townsites are shown on‘PTatéﬁ-l, L
and |11 on the following pages. ; ;

: The Special Engineering Division of the Department of Operation and
Maintenance was organized to handle all matters ref@fing directly to the
Third Locks Project, including both the design and actual construction, but
‘existing organizations and facilities of The Panama. Canal are being utilized
to the fullest possible degree in prosecution of the Third Locks work.
Regular Canal organizations have developed the new townsites and constructed
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the quarters forrnéwuembioyeES_ Existing personnel, payroll, supply, legal,
and other sect ions of the regular Panama Canal organization handle Third
s matters with reqular and added personnel, thereby avoiding duplication
hese functions in the‘Specia1'Engineerfhg-nivision.

_ Design of the new locks was facilitated, as necessary basic data
- use: in connection with the Third Locks Pfoject.have'hﬁﬂﬂ,golLectedeor &
! of years as a reqular part of the maintehance work. of v
‘ ThéaPanhmé;Qaﬁat;rand.su¥ve

arious units of
ys and studies made in connection with various
. reports called for by Congress ere planned, and records | erved, with a

Jiew to‘ﬁheir'use'Wheh'c; uét?qnndf'a:hewféétfdff, cks was authorized.
Accordingly, when work began on detailed designs early in the fiscal year
1941, most of the basic data were at hand and many of the general features to
e incorporated in the Tﬁihd_Locks-were already éstab#isheda"'To-determine
the exact Locks lodations, subsurface exploration previously begun was con-
: nued by means of core boring'and-test,pitsy an@=m§terha]s were tested for -
aring power, compaction, permeability, et cetera. At the time of this
iting, about (00,000 lineal feet of core drilling has been completed in
ection with the Third Locks Project. Hydraulic model studies were
ndertaken to determine the best design for the hydraulic féatureé"ot.thewnew~
Tocks and a testing laboratory was established to determine the best ma-
terials for use in the locks and to test, and insure conformance with
‘required standards, materials used in the new construction.

Features of the New Locks

i Although only a few existing ships are too large to be accom-
-modated by the old locks, studies of shipping and naval requirements indicated
“that the new locks should be 1,200 feet lona, 140 feet wide, and 45 feet deep
to provide for the largest -existing vessels and others still larger, likely
o be constructed in the future. Ships of 00,000 tons displacement, or
probably larger, could use the new locks. Plate |V on the following page
hows the growth in ship sizes in recent years. Studies of present locks'
Gpefating methods will permit modifications in the design for the new locks
ch will add to the safety and ease of their operation. [n general
ects, the new locks will be similar to the old locks, except that Tong
trical, slightly flaring guide walls 1 be used instead of a single
~straight wall along one side of the lock approach, and a short sharp
iaring wall on the other. Sumgs

- The magnitude of the Third Locks Project is indicated by the
stimated quantities of major items in connection with Thir

d Locks construc-
n, sﬂtabulated on the last pages herein.

Excavation Plan

e Material to be excavated from the new locks' sites and approach
channels varies from the hardest basalt rock to soft mud. The Atlantic

approach to the New Gatun Locks, about 7,800 feet long, and the Pacific
approach to the New Miraflores Locks, about 8,000 feet long, are through
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wExcavatlon in these low areas has been started and will be done by
1g: dredges of The Panama Canal Dredging Division. Soft material wlli

ved by suction .dredges and deposited to build up near-by low areas and

- material, much of which will require blasting, will be loaded on
dipper dredges;,. and dumped in deep water at sea. A small amouni of
i1} also: be required in Miraflores Lake, adjacent to the new Tock:
channels. To fully utilize the increased depth of the new locks,
ht1c entranca to- the: Canal will be deepened 4 feet by dredging. 4
:ase of the new locks project wn]l be remaval by dredg:ng, of thef

AR

- "gwel Lock and the south approach channa] t.. he Neu Gatun
S passlbfe by ordinary dry land methods and’ excavatiun in these

~The magnitude of the project: « th ang tlﬂﬂ*
m and: executing the work make

COncrete:cnnstructron wn]l not begln unt i} the latter part of the
. While it was possible to beg:n “the "wet™ excavation by dredge as
_nds were available for Third Locks work, excavation by contract

: rr]y delayed until the locks' design was sufficiently advanced to
- he excavatlon limits to be fixed and contract plans to be prepared.

Contract Work

NEN ‘GATUN LOCKS. By October, 1940, geological studies and the
the new locks had advanced sufficiently to permit advertising for
Gatun Locks Structure, South Approach Channel and Appurtenant Works.
the open:ng of bids on December ¥, 1940, the locks' site had been
growth by Government forces and the many utlllty changes
ations required by construction of the new locks had been
¥ the variot Canal organizations which normally prosecute such
thevopen|ng of bids in Washington, D. C., Martin Wunderlich Company
on Company were the low bidders on the Gatun excavation
of $8,5[7 100. Upon award of the contract, construction
al Zone and oﬁ'February 19, 1944, the first
af.the new locks' site.

el ,ted to excavate the norther!y section of the
ic dredge, as't_é material will be largely soft muck.
 on the site. The central and southerly parts
i ?anpraach channel where clay, sandstone and
ed will be excavated by tractor- drawn carrying
dragllnes, ‘and various types of Targe hauling
" will be used to fill in Stilson's Pend,

_ nd to fill and level other lowareas in the
~In addition to excavating for the locks
i1l grade for the relocation of the Panama
g céh§$ east of the locks' sitesto control




drainage from areas to be filled with waste material. Since construction of
the new locks will make an island of the section-of land between the old and
the new locks and on which the town of Gatun is situated, the main line of
the Panama Railroad which formerly ran through Gatun will be moved 50 as to
remain on the east side of the new locks. The relocated section of the
railroad wrll be 3.9 miles long, and will shorten the main: line distance
from.Colun:ta,Panama'Gity by 2-2/3 miles. About 12, 000, 000 cubic yards of

~ excavation will be required under the New Gatun Locks excavation contract,

At the time of writing, June |, 1941, excavations for the New Gatun
Locks f@talbiliznogﬁﬂﬂiﬁuhic yards, excavation for the ‘railroad relocation
60,000 cubic yards, and excavation for the drainage canal 86,000 cubic yards,
and the‘excawafiqw_is 15% complete. :

~ Excavation of the first section of the locks' site is to be com-
ﬂ?eted:jn:SJﬂfCaiendarv¢ays so that placing of concrete by another contractor .
may begin. A second section must be completed in 840 calendar days and a
third section, which‘completes_the contract, must be finished inzgﬁep&aygg
The locks excavation is ahcut-g;ﬁuﬁ*feetilong and-the south approach channel
about 460 feet long. The maximum depth of cut will be about 2{0 feet, and the
maximum width about 1,060 feet. These maximums do not occur in the same
l'ocation due to the nature of the material to be excavated. 2

NEW MIRAFLORES AND PEDRO MIGUEL LOCKS. Bids for the excavation of
the New Miraflores and Pedro Miguel Locks sites, the Pedro Miguel North
Approach Channel and Appurtenant Works, were opened in Washington, D. C., on
April 17, |94|. The low bid of $22,436,086 was submitted by the Panama
Constructors and award of the contract was made April 24. Work required by
this contract will begin by June 0. This contract will require the excava-
tion of about 28,700,000 cubic yards of material, the crushing and étockpiiing
of 2, 150,000 cubic yards of rock from the excavation, to be later used for
concrete aggregate, the grading of about 3 miles of railroad location and 4.6
miles of highway location, and construction of a 250-foot reinforced-concrete
highway and railway bridge. Excavation waste is to be used to fill low areas
ihcfuding a small arm of Miraflores Lake, in the vicinity of the locks, and
provide leveled areas for use in future operations. The work is divided into
fhree-éectibns: séction I, Miraflores Locks sites, 7, 100 feet long, to be
completed by the coﬁtractor in 400 calendar days; Section I}, the Pedro
Miguel Lock's site,'s,Tuﬁ-feet tang, to be completed in 660 calendar days;
and Section ||}, the Pedro Miguel North Approach Channel, 7,850 feet long, to
be completed in [, 200 calendar days. The material to be excavated consists of
clay, mud, agglémerate, culebra, cucaracha, and-hard.hasalt, Maximum depth
and width of excavation for the locks is 213 feet and |,050 feet respectively.
Preparation of the railroad grade will require a maximum cut of |04 feet and a
maximum fill of 65 feet.

WET EXCAVAT |ON. i y dredge has continued since the begin
ning of the fiscal year |9%]. To date |, 840,000 cubic yards of material have
been removed by suction dredge from the Atlantic entrance by-pass channel and
1,560,000 cubic yards of earth and rock have been removed by dipper dredge
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from the Pacific entrance by-pass channel. Drilling and blas
hard material are now in progress by both floating and
by-pass channels. To expedite the dredging, several new i
been or will be purchased and a contract has been Tet
suctlon dredge.

of the

APPURTENANT WORK. In constructing the Third set o
_u erous appurtenant works to be constructed and many exi 5
'1|t|es to be relocated or rep!aced.. One of the ma

yards,

and a
days.

CUnstruct:on of the suhstructure for the hrldgs is
forces, and a contract for fabrication and ergctlon of the

ontract price is §1,078,840 and the work involves the fab al and
on of about 5,500,000 pounds of structural steel in the East Approach
2 450,000 pounds in the movable bridge and 390,000 pounds of manhinery.
ontract requires completion of the East Approach Viaduct by Jamuary 8, -
‘and complet:on of the entire contract by March 29, T

North

Anpther hajor appurtenant work now well-advanced is the construction
rtermaster, Motor Pool, stable area and truck shed buildings to
= ructures which must be demol!shed to clear the New Gatun Locks Stte.

red by

piling

;Lde cont inued ra:l and hlghway access to the west side
ther movahIe brtdge will be constructed across the New

is divided into nt 'l,.rqcks_are camp}eted.
et long,| to be B
I, thel|Pedro n and Future Work
calendar| days: e :
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the basis for the new locks
new locks adds only slightly

Maximum| depth
t respectively. . machinery and control systems
104 feet and a ; V ‘ ion and extensive proiect:ve

‘tnce the'begrn-
materlah have .-

5S channgl and
dipper d#edge
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k are those usually ac-




companyinq tropical work, transportatlon since supplles equipment and_
American personnel must all travel to the Canal by ship, and the supply of

tropical laborers. Increased Army, Havy ‘and Canal construction has absorbed

all available Panamanian labor and made the recruiting of additional laborers
necessary in other Centra} and South American countrles and in the Caribbean
lslands. Ry

Contracis for furnlshfng cement and: aggregate’ for the concrete ‘in the
new locks will probably be advertised for bids Jate in the summer of |94y, and
hlds for: the concrete WO T are scheduled to be taken during joug.
‘ Lﬁl beg:n after completlon of Part | of.

w:II begqn in June ;gu;, but max imum - act|V|ty on” he pro;ect wlll prohabiy;f
not ‘occur untll during the year 1944. when both concrete pfaclag and excavat|un_:
wull be in progress.
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19,679

17,750,000 cubic yards
4,900,000 cubic yards
40,800, 000 pounds

172,000, 000

31,985

' } 600 feet

H 300 feet
i e 45 feet

H ation required (by dredge) 29,700,000 cubic yards
{ at ion required (by tand methods) 21,950,000 cubic yards
ion |n appraax:h channels 51,650,000 =c1|!g'i:-¢ yards.
j i.AﬂT 1C. CANAL EHTRANCE QEEPEN
E 46 FEET
| o requared {by dredging) 2,437,000 cubic yards
oF mv 1, 194:)
jal Engineering Division 623
|

'mval Divisions (employees temporarily on
ocks work, exclusive of new towns work} L, 621
ors (on Third ‘Locks work) 349

- il ; 2,643

s -iisﬂ“m' _empl-:_ement 7,000 to 8,000

' yth, .-Thir'd Locks and Approach Channels : 2 10.35 miles:
vation, Third Locks Project 71,837,000 cubic ya'—l_:ds__

total cost, Th1rd Locks Project, .
mg' appurtenan*t works $277,000,000




CéﬂaI'ane)anﬂfEiisting Camal

LOCAT 10N OF PANAMA CANAL
Due: south of Pi tsburgh Pennsy!van:a
North 85555' ~to 92 250 fram equator :
Distance to New York . 5 _ - 1,974 miles (nautical)
Distance to San Francisco ; Sy 3,245 miles (nautical)

AREA: OF CANAL ZONE ;
Eands: o owE “":;’ R e bl s 361.86 square miles

Water Lo e : ' 190.94 sguare miles
Totad - : o S = e TS50 square miles

CLlHﬁTE : .
- Temperature, average défly'mafimum; Pacific Side 87}30
7 Temperature average dally minimem, ?acnfec Side 734"
'Average relative humidity : 8I% i
" Annual rainfall, Pedro Miguel 80.9 inches
© Average rainfall, Atlantic Side 124. | inches

‘PRfBEKT CANAL

Length ; 5F miles
ﬂlnlmum channel width : 300 feet

Maximum channel width T 1,000 feet

= Mipimum channel depth 40 feet

Numher of  lock chambers £2

- Locks, length 1,000 feet

Lecks width | 10 feet

Locks, depth : i 4o feet

GATUN LAKE
Surface elevation : 85 feet
Surface area 163.5 square miles
Capacity 183, 172 million cubic feet

EXCAVATION, ORIGINAL CANAL
Excavated by the French, total 78,.146, 960 cubic yards
Excavated by the French, useful in present Canal 29; 908,000 cubic yards
Excavation in the original Canal prism, to date
of opening : 208,027,540 cubic yards
Auxiliary excavation 76, 644, 655 cubic yards
Grand total excavation, |904 to 939, inclusive 4§19, 467, 555 cubic yards

Original cost of the Panama Canal (Net) $380, 000, 000




Number of
Transits

panama: Canal
Net
Tonnage (31

3,507,000
2, 212,000
5, 357,000
6,072, 000
5, 658, 000
7, 898,000
{0, 550, 000
10, 556, 000
17, 206, 000
24, 181,000
21, 134,000
22, 906,000
21, 245, 000
97, 229,000
27, 585, 000
97,716,000
25, 690, 000
21, 842, 000
21,094, 000
26, 410, 000
25, 720, 000
75, 923, 000

. 25,430, 000

25,950, 383

- 27,170, 007

21, |44, 366

493, 385, 756

age prior to 193

Tolls

$ 4,366,747.13
2, 403, 089.40
5, 620,799.83
6, 428,780.26
6, 164, 290.79

~ 8,507,938.68
I 1,268, 681.46
I1,191,828.56
17,504, 027. 19
24, 284, 659.92
21,393,718.01
22,919,931.89
24, 212, 250.61
26,922, 200.75
27, 111, 125.47
27,059, 998.94
24, 624, 599.76
20, 694, 704.61
19,601,077.17
24, 047, 183.44
23, 307, 062.93
23, 479, | 14.21
23, 102, 137. 12
23, 169, 888.70
23,661,021.08
21, 144, 675.36

474, 194,533.27

fic August 15, 1914
¢ approximately 7 months of fiscal year

canal Traffic by Fiscal Years 19I5 to G40

Tons: of
Cargo

¥, 888, 400
3,093, 335

7,525,768
6, 910, 097
9, 372, 374
11,595,971

10, 882, 607

19,56 5, 429

-23, 95.:6',5'1}9: ‘
26, 030,016

27, 733, 555
29,615,651
30, 647, 768
30,018, 429
25, 065, 283

19,798, 986

18, 161, 165
24, 704, 009
25, 309,527
26, 505, 943
28, 108, 375
27, 385, 924
97, 866, 627
27, 299,016

526, 089,69 |

9 are estimated figures

easurement rules which became effective
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