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WATER RESOURCES OF THE MURRUMBIDGEE VALLEY

PREFACE

BY THE HON. G.F. FREUDENSTEIN M.L.A.

MINISTER FOR CONSERVATION

NEW SOUTH WALES

In accordance with the policy of the New South Wales Liberal-
Country Party Govermment announced prior to its election to office
at the May, 1965 State Elections, the Government directed the Water
Conservation and Irrigation Commission to undertake a survey of the
State's water resources on an individual valley basis to enable the
formulation of a balanced and soundly baséd programme of water
conservation.

The survey, which is the largest and most comprehensive study
of its type ever undertaken, involved the preparation of twenty-eight
reports covering thirty-two major river valleys of the State.

In the survey, studies were made of the physiography, climate,
groundwater potential and surface water resources of each valley,
In addition to reviewing current water requirements, assessments
were undertaken of possible future water development.,

Reports have been prepared progressively and those issued to
date have covered twenty-eight major valleys and a number of minor

valleys. This report on the water resources of the Murrumbidgee

G.F. FREUDENSTEIN, M,L.A,

Valley is the twenty-fourth to be issued.

October, 1972.
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WATER RESOURCES OF THE MURRUMBIDGEE RIVER VALLEY

1. INTRODUCTION

Water is one of man's most valuable natural resources. Without it life
is not possible, The quantity of water on Earth would be sufficient to
completely cover it with a layer having a uniform depth of over one and a half
miles, but only a very small proportion of this vast amount is in a form and
in locations where it is readily available for man's use.

The overall amount of water on Earth has been estimated to be of the
order of 320 million cubic milés and as each cubic mile is equivalent to about
a million million gallons it is difficult to visualise the astronomical
magnitude of this resource, .

However the usefulness of this resource is most limited as about 97,2
percent is in the oceans and a further 2 percent is stored in the polar
icecaps. In addition as underground water comprises over 99.5 percent of
the remaining 0.8 percent, the amount of fresh water contained in lakes and
streams approximates to only 0,004 percent of the ébtal volume of water on
. Earth.

In comparison with all the other continents Australia has the least
average annual rainfall, the average being only about 1% feet‘whereas Africa,
Asia, Europe and North America all receive about 2 feet and South America
receives an average of almost 4% feet.

However, when losses due to the natural processes of evaporation,
transpiration and seepage are deducted f?om the averadge rainfalls of the
continents, the residuals (or surface wa%er resources), show that Australiat's
runoff is much lower than indicated by the average rainfalls,

The average:annual surface water resources of the Australian mainland
have been assessed at about 240 million acre feet per annum which is equivalent
to a depth of less than 2 inches over the continental area, In comparison,
runoffs for other continents are 7 inches in Africa, 9 inches in Asia and

11 inches in North America and about 19 inches in South America.
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In addition to the relatively low average annual runoff over the
continent, Australian streams tend to exhibit great variability in flows.
Therefore, it is necessary‘to construct relatively large water conservation
storages if assured water supplies are to be maintained over the full period
of each drought,

A modern community makes heavy demands on water for domestic, industrial
and égricultural purposes, While man's absolute minimum daily requirement is
less than one gallon per day the average per capita consumption in a large
modern city may be of the order of 300 gallons per day; However, it should be
noted that average per capita consumption figures include demands due to
industry, home gardens, public parks and community services such as hospitals,

Certain industrial and other demands can be comparatively high. It
requires about 300 tons of water to make a ton of steel; whilst 2% tons of
water are required to grow the grain and produce a loaf of bread. 1In addition
it has been estimated that over thirty tons of water aré used in producing a
normal daily diet for an adult,

The annual water requirements of crops usually range between two to three
feet, and during a drought period it is necessary to provide a major proportion
of these requirements by.irrigation. The relative magnitude of this demand can
be assessed when it is realised that a depth of three feet over an area of only
one acre represents over 800,000 gallons of water (more than 3,500 tons),

Proper use of water resources is oniously of major importance to the
national prosperity, the welfare of the community depending to a large extent
on water resources development., Water conservation in Australia is therefore
a service of prime national importance, increasing living standards and the
overall national wealth.

The natural surface water resources of the Murrumbidgee River Valley have
been assessed as being of the order of 3,040,000 acre feet per annum, As the
average annual rainfall over the valley is about 19 inches, the surface water

resources represent a runoff of about 10 percent,
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These water resources are augmented by diversions from the Snowy and Murray
Valleys through works of the Snowy Mountains Scheme., 1In an average year a net
amount of about 450,000 acre feet would be diverted to the Murrumbidgee Valley,

On a square mile of catchment area basis, the natural surface water
resources are about three times the average for inland river valleys in New
South Wales and are slightly above the average for the total area of the State,

2, PHYSIOGRAPHIC FEATURES

The Murrumbidgee River, a major tributary of the Murray River system, drains
an area of about 3%,500 square miles in the southern inland area of the State.

It is bounded on the east by the Great Dividing Range, and lies between the
Lachlan River Valley to the north and the Murray River Valley to the South. In
the extreme western sector the boundary with the Darling - Murrumﬁidgee Riverina
Basin is ill defined. The adopted boundaries of the Murrumbidgee Valley are
shown at Figure 1 together with the principal towns and physiographic features.

The eastern boundary of the valley is formed by the Great Dividing Range
which separates the valley from the coastal watersheds of the Shoalhaven , Tuross
and Bega Valleys. Along this boundary, the terrain is generally rugged and
steep with the more elevated parts found toward the south, where, at Brown
Mountain, the terrain rises to over 4,000 feet, The Divide becomes lower to the
north and in the vicinity of Lake George, the most northern point of the valley
boundary located on the Great Dividing Range, the terrain is generally below !
3,000 feet above sea level,

To the north-west of Lake George the valley boundary traverses the elevated
tablelands of the Mundoonen Range for about 80 miles to near the town of Young.
The northern bo;ndary of the valley follows generally a west to north-west course
and quickly loses elevation, moderating into flat plains which make the watershed
boundary almost indiscernable as it approaches the Lachlan and Murrumbidgee
River junction,

The southern boundary of the valley commences in the east near Brown Mountain
and initially follows the Monaro Range for about 70 miles to the north-west to
near Kiandra. The boundary then veers to the south for a short distance to
include the headwaters of the Tumut River, before again turning to the north-west

at Mount Jagungal and traversing the Maragle and Bago Ranges to near Batlow.
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West of Batlow the boundary traverses broken country varying in elevation
from 2,000 feet to over 3,000 feet to about fifteen miles south of Holbrook where
it follows a more westerly course, quicEly falling to lower elevations and
entering a region of flat, riverine plains. In common with the northern boundary,
the terrain of the middle and lower reaches of the valley is such that it becomes
difficult to clearly distinguish the catchment boundary between the Murray and
Murrumbidgee systems, Considerable interchange of flow occurs between these two
river systems in timeé of flood by way of a complex system of effluents centring
around the Edward River and Billabong and Yanko Creeks,

The source of the Murrumbidgee River is located on the Monaro Plateau about
30 miles to the north of Kiandra., The area is for the most part elevated to about
4,000 feet with a remarkably level and uniform skyline, interrupted at a number
of locations by mountains of an older surface which are above 6,000 feet. From
its source, the Murrumbidgee flows in a general south easterly direction to the
vicinity of Cooma where it turns abruptly to the north and flows towards Canberra,

The elevated areas to the south and east of Cooma are drained by the Numeralla
River and its tributaries. They drain that sectionAof the Great Divide between
Brown Mountain and Big Badja Hill and join the Murrumbidgee River to the north of
Cooma,

The Cotter, Molonglo and Yass Rivers are the other significant tributaries
that drain the upper Murrumbidgee catchment above Burrinjuck Dam, The
catchment of the Cotter River is located wholly within the Australian Capital
Territory, joining the main stream to the west of Canberra.

After passing Canberra, the Murrumbidgee River continues to flow north to
Yass where it veers to the west and flows into the Burrinjuck Reservoir. The
Goodradigbee River also flows from the south directly into the storage of
Burrinjuck after draining a narrow rugged catchment between the Fiery and
Brindabella Ranges.

Below Burrinjuck, the main stream flows initially through a rugged, narrow
gorge before emerging into a widening valley near Gundagai‘that ﬁarks,the

commencement of the western plains,
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A short distance upstream of Gundagai, the Tumut River, the largest
tributary of the Murrumbidgee, joins the main stream on the left bank, Its
‘source lies in the rugged snow capped peaks around Mount Jagungal at an
elevation of about 6,000 feet. It tumbles swiftly to the north through the
Tumut Gorge falling over 5,000 feet in its passage from its headwaters to the
town of Tumut, a d?stance of abou£ 60 miles, This rapid chaﬁge in elevation
was utilised for hyﬁro-électric power generation purposes by the Snowy
Mountains Works more details of which are given in Section 16 of this report.

Below Gundagai the Murrumbidgee River enters a broad mature valley with
only a few minor tributaries entering the main stream. The wideniné of the
rich alluvial flats continues as the valley grades to the west until at
Berembed Weir, 20 miles upstream of Narrandera, the Murrumbidgee emerges onto
broad plains and meanders at a gentle gradient towards its junctions with
the Lachlan and Murray Rivers,

The carrying capacity of the channel diminishes downstream due to the
deposition of alluvium, It is not uncommon, thérefore, for the river to
overflow in time of flood and flow through effluents, ana branches and
billabongs that intersect much of the lower valley, The most important
effluent stream is Yanko Creek which leaves the main stream on the left bank
a short distance downstream of Narrandera and flows for about 60 miles to
its junction with Billabong Creek,

The undulating southern part of the catchment is drained by Billabong
Creek, It rises near Holbrook and flow5'in a westerly direction quickly
entering flat plains that characterise the area known as the Riverina. It
is not a tributary of the Murrumbidgee but flows into the Yanko-€olombo-
Billabong Creeks system that intersects the lower western catchment of the
Murrumbidgee Valley.

At some locations flood plains slope away from the Murrumbidgee River
and many shallow lakes have formed., Lake Mejum near Narrandera and Yanga
Lake near Balranald are examples of such flood plain lakes, Most of these
lakes are saline as a result of high evaporaéion rates from the relatively

shallow depths of water.,
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About twenty miles upstream of Balranald, the Lachlan River joins the
Murrumbidgee on the right bank, However, little flow enters from this source in a
normai year, Heavy demands made on available water suppliesAin the Lachlan
Valley together with high transmissién and evaporation losses in the lower
valley absorb the majority of streaﬁflow and it is only in times of high flow
that significant quantities reach the Murrumbidgee.

A wide variation in topography is apparent from east to west in the'valley,
Highest peaks and steepest terrain are found along the séuthern boundary‘between
Kiandra and Mount Jagungal, the latter réaching 6,758 feet above sea levélo Other
notable peaksvin this area are Tabletop Mouhﬁain (5,860 feet) and Reeds Hill
(5,160). The remaining catchment of the Upper Murrumbidgeeland Tumut Rivers is
steep to rugged but does not reach the elevations of these snow capped peaks near
Kiandra. Vast flat plains spread over much of‘thg valley to the west and at
locations which do not receive the bénefit of irrigétion, the vegetal covér is
only sparse and forms a marked contrast to the heavily timbéred headwater regions,
Details of the ééneralised land slopes in the valley are shown on Figure 2,
As indicated on this plan, the predominant land slope in the valley is flat (less
comprising about 67 percent of the total area of the valley,

than 3 degrees)

Table 1 gives a summary of areas covered by each land classification,

TABLE 1
Area Percent of Land Classification
Mostly | Undulating Hilly Rugged cr
Flat to Hilly to Steep | Mountainous
Murrumbidgee Valley J 3 44 24 29
above Gundagai
Murrumbidgee Valley 87 8 5 -
below Gundagai
Total Murrumbidgee 67 17 9 7
Valley
Land Slope Classification:
Mostly Flat; Slopes up to 3 degrees,
Undulating to Hillys Slopes from 3 degrees to 8 degrees,
Hilly to Steep: Slopes from 8 degrees to 15 degrees.
Rugged to Mountainouss Slopes greater than 15 degrees,
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The major forest areas in the valley are situated in the highland areas on
the eastern section of the valley, There are a number of State Forests in this
‘area while further extensive forest stands exist on private and crown land. The
largest dedicated forest area. is the Bago State Forest which is located between
Tumbarumba and Tumut and covers an area of nearly 100,000 acres, Timber species
in the forests range from the luxuriant wet hardwoods, such as Mountain Gum, in the
high rainfall areas, to the dry hardwoods, such as Red Stringy Bark, under lower
rainfall conditions.

.The lower and more western areas of the valley contain scattered stands of
White Cypress Pine, Red River Gum and various types of Box. Cypress Pine 1is
found mainly along the sandy ridges while Red River Gum and Box are most common
on the naturally irrigated riverine plains.

In the valley larxge areas of flat and undulating country have been cleared
for agriculture and have been transformed into highly developed irrigation areas
which are further considered later in this report.

3 CLIMATIC FEATURES

‘Rainfall

Rainfall over the Murrumbidgee River Valley in general decreases from a
maximum over the high ground in the east to a minimum near the junction of the
Murrumbidgee and Lachlan Rivers,

Over the headwaters of the Murrumbidgee River marked variations in rainfall
occur due to the rugged nature of the terrain, Over the northern part of the
Australian Alps, whichifOrm a watershed between the Tumut River to the west and
the upper reaches of the Murrumbidgee and Snowy Rivers to the east, annual median
rainfalls vary from 40 inches over the lower slopes to more than 60 inches over
the higher peaks. (The median is that rainfall value equalled or exceeded on
50 percent of occasions),

Over the main valley of the Murrumbidgée River upstreém of its junction with
the Tumut River a marked rain shadow exists; In this area annual median rainfalls.
are as low as 20 inches, Downstream from the Tumut River junction, annual median
rainfalls decrease uniforﬁly to the west, from 20 inches to about 12 inches,

The distribution of annual median rainfalls over the valley is shown at Figure 3
and distributions of monthly median rainfalls are shown in Figures 4 to 15

respectively.,
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Over the rain shadow area of the upper reaches of the river about 60 percent
>f the annual rainfall is received in the period October through March, monthly
ledian rainfalls being about 1% to 2 inches., July is the driest %onth with
iedian rainfalls of abqut 1 to 1% inches. This part of the catchment is sheltered
)y the northefn part of the Australian Alps from the moist south to west
tirstreams which are the predominant rain producing airstreams in the winter and
spring months over southern New South Wales. 9

Winter and spring months are relatively wet over the remainder of the valley,
bout. 60 pércent of the annual rainfall occurring in ‘the months May through
)ctober, vaer this part of the catchment the wettest month is usually June, July
w August., In the wettest month median rainfalls vary from 6 inches over the
iigher peaks of the Alps to about 1 inch over the valley's western boundary. The
riest month in this area is February with median rainfalls varying between 2
nches and half an inch,

Annual rainfalls recorded at Balranald, Burrinjuck Dam, Cooma, Darlington Point,
'‘inley, Gundagai, Harden, Hay, Holbrook, Junee, Leeton, Maude, Michelago,
oulamein, Narrandera, Nimmitabel, Queanbeyan, Tarcutta, Tumut, Wagga Wagga and Yass
re given in Appendices 1 to 3 respectively,

The very high monthly totals recorded over the river valleys along the east
oast  of New South Wales are not experienced over the Murrumbidgee Valley, Over
he western half of the catchment, highest monthly totals are generally between

and 10 inches but at a fe'w stations monthly totals can be higher. At Coree a
otal of 13.35 inches was recorded in'March 1950, Over the eastern half of the
atchment highest mo&thly totals are generally between 8 and 12 inches, however
otals as high as 22 inches have been recorded.

High monthly totals are generally associated with one of the following
éteorological conditions:-

(1) In the warmer months of the year heavy falls occur when a depression

forms to the north of the river valley. These depressions, which
cause a moist northerly aif flow west of the Divide, usually form

in a trough extending from the north of the continent southwards,
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In the vicinity of the depression intense short period falls may
occur. Some stations in the valley have recorded 24 hour falls
as high as about 10 inches under these conditions.

2) In the cooler months of thg year, high monthly totals may result
when a series of well developed troughs associated with southern
depressions cross the region causing several substantial falls in
one month,

The tables at Appendix 4 show on a monthly and annual basis for Balranald,
Burrinjuck Dam, Cooma, Darlington Point, Finley, Gundagai, Harden, Hay, Holbrook,
Junee, Leeton, Maude, Michelago, Moulamein, Narrandera, Nimmitabel, Queanbeyan,
Tarcutta, Tumut, Wagga Wagga and Yass the following data:-

(1) The greatest and least rainfall totals on record.

(2) The 10th, 30th, 50th, 70th and 90th percentiles.

(A rainfall observation less than the 10th percentile can be expected on an
average of once in ten years., Similarly; a rainfall observation less than the
70th percerntile can be expected on an average of seven times in ten years, or
alternatively, a rainfall observation greater than the 70th percentile can be
expectedion an average of three years in ten).

The minimum cumulative rainf#lls on record commencing in any month of
the year and continuing for up to 12‘months'for Balranald, Burrinjuck Dam, Cooma,
Finley, Gundagai, Harden, Holbrook, Junee, Leeton, Maude, Michelago, Narrandera,
Nimmitabel, Queanbeyan, Tarcutta, Tumut, Wagga Wagga and Yass are shown at
Appendix 5.

Prolonged dry spells can occur over the valley, particularly over the
western parts where a 12 monthly total of less than 7 inches can be expected
on an average of one year in tem.. Totals of less than 2 inches in 12 months
have been recorded at stations near the junction of the Lachlan and
Murrumbidgee Rivers. Over the eastern parts of the region the effect of dry
spells is partly reduced as rainfall is considerably higher than over the

western sector.
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On an average of one year in ten less than 15 inches over the rain
"shadow areas and less than about 20 inches over the higher rainfall areas are
received, while the lowest totals on record for 12 consecutive months are
generally between 9 and 15 inches. Although dry spells affecting parts of
the valley are not uncommon it is rare for a dry spell to affect the whole

valley at one time,

Temperature

The temperature regime of the valley is well defined as long term averages

are available for over 16 stations. Averages for a selection of these stations

are shown in the following tables and are representative of the indicated

areas;
(i) Table 2, Kiandra, which is representative of the area above 4,000 ft.
(ii) Table 3, Cooma, which is representative of the area about 2,000 ft,
(1ii) Table 4, Yass, which is representative of the area about 1,500 ft,
(iv) Tables 5 and 6, Junee and Wagga Wagga, which are representative of
the middle reaches of the river about 600 to 900 ft,
(v) Tables 7 and 8, Hay and Balranald, which are representative of the
western parts of the valley.
TABLE 2
KIANDRA (Elevation 4,578 ft.)
Average temperature (OC)based on 30 years of record,
Jan., | Feb, | Mar, | Apr. | May | June| July|Aug.| Sept.|Oct,|Nov. |Dec, |Year
Average )
Maximum 20,3 120.8 18,1 [12.8} 8.8| 5,3| 4.2] 5.9] 9.2 [12,9116,1]18.9/12.8
Average i
Minimum 509 6.3 401 101 _103 —303 —404 _‘309 -101 '008 302 5;0 101
Average
Daily 1302 13.5 1101 639 3@7 1'0 _001 1-0 3:9 6;8 9.6 1199 6.9
Highest on record : 34,7°C Lowest on record: -20, 69C




COOMA (Elevation 2,262 ft)
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TABLE 3

Average temperature (OC) based on 30 years of record

Jan.|Feb. |Mar. |Apr.|May [June{July Oct. Dec.|Year
ﬁve?age 26,0[26.1(23.2(18.3|14.1[10.5]10.2 19.7122.6|25.1{18.7
aximum
Average
Min imum 11.2|111.3] 9.1] 5.4] 1.8}|-0.21-1.0 4.9 10.1}] 5.2
Average |8 ¢l18.7]16.1]11.8] 7.9] 5.2| 4.6 12.3 17.6[11.9
Daily
Highest on Record : 40.7°¢C Lowest on Record : -11.1°¢C
TABLE 4
YASS (Elevation 1,660 ft.)
Average temperature (OC) based on 16 vears of record
Feb. {Mar. |Apr.|May |June |July Oct. Dec. |Year
Average .9 4179,225.4(21.2|16.2]12.4(11.3 20.6 28.3/20.8
Maximum
Average 13.8/10.7| 6.8| 3.9| 2.6]| 1.6 5.8 12.4) 7.2
Minimum
Average 21.5[18.1]14.1] 10.1{ 7.5] 6.4 13.2 20.4]14.0
Daily
Highest on record : 42.2°% Lowest on record : -~ 7.2°C
TABLE 5
JUNEE (Elevation 988 ft.)
Average temperature (OC) based on 27 years of record
Feb. {Mar. {Apr.|May |June|July Octo. Dec. |Year
Average 31.2(28.2(22,7/18.0(13.8{13-3 22.8 30.8{22.9
Maximum
Average 15.6]12.8| 8.3| 5.1 3.1| 2.3 6.9 13.6| 8.4
Minimum
Average 23.7|20.5{15.5 11.6| 8.4] 7.8 14.9 22.2|15.7
Daily

Highest on record s 47.2%

o
Lowest on record : - 6.1 C
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TABLE 6

WAGGA WAGGA {Elevation 612 ft.)

Average temperature (°C) based on 28 years of record

Jan, | Feb. |Mar. |Apr.| May |June|July |Aug.|Sept. |Oct.|Nov.|Dec.| Year
Average |35 1137,0(28.8(23.1|18.6]14.4{13.9[15.9(19.4 [23.4[27.4|30.8] 23.3
Maximum
Average |46 4l16.6(13.9| 9.3 s.6| 3.8] 3.2| 4.1] 6.1 | 8.7|11.9]14.9 9.6
Minimum
gz:;;ge 24.2|24.3]|21.4/16.2| 12,1} 9.1| 8.6]10.0|12.7 [16.1[19.7]22.8] 16.4

A Highest on record : 47.2°%¢c Lowest on record : —-5.6°C
TABLE 7
HAY (Elevation 310 ft.)
Average temperature (OC) based on 29 years of record

Jan. [Feb. {Mar. |Apr.| May [June |[July |Aug.|Sept. |Oct. |Nov.|Dec.| Year
Average |39 gl35.5(28.7(23.4]19.2[15.2(14.8 [16.9]20.3 |24.1(27.8(30.6] 23.8
Maximum
Average |10 1116,6|13.6] 9.8| 6.8 4.5| 3.7 4.7| 6.7 | 9.5]12.5[14.9] 9.9
Minimum
g:§§;ge 23.9|24.4|21.2}16.6/13.0[ 9.8| 9.2(10.8|13.5 [16.8]|20.2|22.8] 16.8

Highest on record : 47.9°¢C Lowest on record : -5.1°¢C
TABLE 8
BALRANALD (Elevation 200 ft.)
Average temperature (OC) based on 28 years of record

Jan. |Feb. |Mar. |Apr.|{May |June|July |Aug.|Sept. |Oct.|Nov.|Dec.| Year
Average |4, 9135.5(29,4(23.7]19.4]16.2{15.9(17.8]21.0 {24.8]28.7|31.6] 24.5
Maximum .
Average 116 1116,4(13.9| 9.6| 6.7| 4.4| 3.5 4.9| 7.3 [10.1]|12.8]15.3 10.1
Minimum
gvjiige 24.4024.5[21.7116.7] 13.1]10.3] 9.7|11.4]14.2 [17.4/20.8]23.4 17.3
a

Highest on record : 47.7°C Lowest on record :-5,6°C

Hot to very hot days are experienced over the middle and lower reaches

of the river valley during summer, particularly at places below 1,000 feet.

Prolonged hot spells with maxima greater than 37 degrees on five or more

consecutive days occur in most years over the western half of the valley.
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Temperatures exceeding 40 degrees are not uncommon and temperatures exceeding
43 degrees occur occasionally, A screen temperature of 47.9 degrees has
been recorded at Balranald.

Over the higher areas in the east conditions in summer are cooler., In
general, the average summer maxima in this area are from 6 to 11 degrees
cooler (depending on elevation) than in the western parts of the valley.

In winter average minima are low, particularly over the headwaters of
the river and very low temperatures may occur over the entire valley on calm
clear nights, All stations have experienced a minimum temperature lower than
~-5°¢ while over the higher parts of the headwaters temperatures be low=-6°C
have occurred. At Kiandra, a temperature of -20,6°C has been recorded,

In general, winter maxima are about i7 degrees cooler and winter minima
are about 11 degrees cooler than the corresponding summer values at a given
location,

Frost and Snow

Frost occurs over the entire valley during the cooler months of the year.
Over the headwaters of the river, severe frosts can occur at any time of
the year but are usually confined to the months April through October. The
season generally shortens with decreasing elevation to the west so that at
Balranald the usual season is from June through August. Frost frequencies
rangé from more than 160 occurrences per season over the highest parts of the
catchment in the east to about 10 occurrences per year over the western
sector of the valley.:

Over the headwaters of the region snowfalls vary from about 10 occasions
per year at places about 3,000 ft, in elevation to more than 25 occasions per
yeariover the higher parts of the catchment. Over the more exposed peaks of
this area the number of occurrences would probably exceed 50 per year,

Although snow has fallen in every month of the year over the highest
parts of the catchment, the event is rather unusual in January and February.
Snowfalls occur most frequently in the months June through August when over

half the total annual fall is recorded.,
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Sunshine
Estimates of the average number of hours of bright sunshine per day
for the lower reaches, the middle reaches and the headwaters of the valley
are shown in Table 9. These estimates are based on cloud amount observations.
TABLE 9

Estimated Average Daily Hours of Bright Sunshine

Jan. |Feb. [Mar.| Apr. (May |June|July|Aug.| Sept.|Oct.|Nov.|Dec.|Year
Lower 11.5|10.6| 9.0| 8.7| 6.7| 6.0| 6.4| 7.1} 7.8 | 9.0/10.7!11.8] 8.8
Reaches
Middle 11.3] 9.9| 8.5| 7.7| 6.4} s.0| s5.2| 5.9 7.5 | 8.7|10.0[11.2] 8.1
Reaches
Head- 9.2| 9.2| 8.1| 7.0| 5.8{ 4.8] 5.0] 5.5 7.0 | 7.9| 9.3| 9.8| 7.4
Waters

Evaporation

Estimates of the average monthly and annual evaporation from an
Australian standard tank for the headwaters, middle reaches and lower
reaches of the valley are shown in Table 10 together with estimates of the
standard deviations. These estimates; based on radiation, air temperature
and humidity considerations, are averages over the whole of each of the three
sections of the catchment. Wide variations from these figures are possible
at particdlar locations.

TABLE 10

Estimated Average Monthly and Annual Evaporation
(Inches)

Jan.| Feb.|Mar. |Apr.| May| June| July] Aug. | Sept.Oct.|Nov.| Dec.Year

Headwaters

EVaporation 700 500 4.5 300 109 101 1.0 1.5 200 3.0 409 700 41-9
Standard 1.0 | 1.0| 0.7{0.4{0.2{0.2 0.2 |0.3 {0.3 0.4 {0.7 |0.8] 3.5
Deviation

Middle Reaches

Evaporation 900 602 507 305 203 104 104 108 208 4.1 602 802 5206
Standard 1.2 | 1.0} 0.8 0.5 0.4/0.2 {0.2 |0.4 |0.5 |0.7 0.9 |1.1{ 4.0
Deviation

Lower Reaches

Evaporat:ion 10-5 803 604 432 205 108 107 203 4-0 5.2 703 9-4 63.6

Standard

L. 1.3 1.1] 1.1} 0.7} 0.5]0.3 |0.3 |0.5 |06 0.9 1.1 |1.2]| 5.5
Deviation
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Wind speeds of the order of 60 m.p.h., from a westerly direction may be
experienced at exposed areas over the headwaters of the river basin during
winter. However over most of the basin winds are usually only light to
moderate.

The most intense wind gusts experienced in the area are associaﬁed with
severe local storms such as thunderstorms. Table 11 gives the extreme wind
gust likely to be experienced at a point in the region for various return
periods for the eastern and western halves of the basin.

TABLE 11.

Estimated extreme wind gusts to be expected with given
return periods for the Eastern and Western Sections of
the Valley,

Return Period in Years 10 20 50 100
Eastern

Estimated Extreme Section 85 90 100 105

Wind Gust (m.p.h.) Western 75 80 90 100
Section

4, GROUNDWATER

The occurrence of groundwater in an area is controlled by a number of
factors, one of the mo§t important being the prevailing geological conditions.,
The distribution of geological units within the Murrumbidgee Valley is shown
in the map at Figure 16, From this map it is apparent that about half the
catchment area is underlain by consolidated rock of various types, and the
remaindér is underlain by unconsolidated deposits., The consolidated rock 1is
confined almost entirely to the eastern half of the catchment. The relief
increases to the east, and maximum elevations in the east and south-east are
some 5,000 - 6,000 feet above sea level,

The western half of the catchment is an extensive, flat and generally
featureless plain, which is part of the riverine plain system of New South
Wales and Victoria. The plain is entirely underlain by unconsolidated
deposits with maximum thickness about 1,400 feet, These deposits extend
from the eastern half of the catchment where they are-mainly confined to the
major river valleys particularly those traversed by the Murrumbidgee River

and Billabong Creek,
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Within the consolidated rocks, which in themselves are impervious, the
ability.to store and transmit water depends on the amount of secondary
porosity and permeability imparted by jointing, faulting and weathering. The
degree of fracturing depends in turn upon the type of rock, and the stresses
to which it has been subjected during the earth movements which have occurred
sincg its formation, The degree of weathering is influenced by the rock type
and its jointing, the climate, and the topography of the surfac; on which it
is developed.

Yields from individual bores in these rocks range up to 3,000 gallons per
hour but are usually in the range 100 - 1,000 gallons per hour.

Occurrence of.groundwater within the unconsolidated deposits depends
very largely on the initial permeability of the deposits. In these formations
water is stored and transmitted mainly in gravéls_and coarse sands, Yields
from individual bores range to over 200,000 gallons per hour.

The alluvium along the Murrumbidgee Valley from Wagga to Narrandera,
_together with that in a large area fanning out from Narrandera to at least
Carrathool, contains one of the largest, if not the largest, reserves of
good qualityAgroundwater in New Soﬁth Wales.

The occurrence of groundwater in these two environments is discussed
separately in the following sectians,

Consolidated Rocks

Rocks of Ordovician Age - Folded meta-sediments of this age group are
the oldest rocks exposed in the catchment area, and occupy the largest area
of any of the consolidated rock units. There are two main outcrop belts, one
having & meridional trend from Nimmitabél to Yass and the other trending
north-north-west from Holbrook to Rankins Springs. They comprise slate,
‘phyllite, schist, sandstone and quartzite, with minor conglomerates and
limestone which have been strongly deformed during a number of periods of

intense earth movement,
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Within the eastern belt, bores have been recorded only from the north-
east section in an area extending from Yass to slightly south of Canberra,

In this area, bores range from 20 feet to 200 feet.deep, and generally yield
between 100 and 500 gallons per hour, while a few bores yield between 1,000 and
1,500 gallons pér hour,

The water is generally of fairly low salinity and suitable for most
domestic uses. Bores are mostly used for stock watering, but many are also
used for farm domestic supplies.

In the areas close to the Australian Capital Territory a growing number
of small (1 to 40 acre) blocks are being used for residential purposes by
people who are employed in Canberra., Many of these rely for domestic water
on bores in the Ordovician strata.

Very few bores have been recorded from the remainder of this eastern
belt, but groundwater conditions are expected to be essentially similar., On
selected sites towards the head of the catchment areas, the average depth for
successful bores would probably beslightly less, and the salinity slightly
lower.

The western belt of Ordovician rocks can be conveniently subdivided into
two parts, north and south of the Murrumbidgee River. South of the river,
these rocks constitute about 85 percent of the area of rock outcrop within the
belt, and there is an interesting gradation, from east to west in the ground-
water regime,

In the eastern part of this area, (i.e. south-east of Wagga) bores in the
Ordovician rocks are rarely over 200 feet deep, and commonly yield 500 gallons per
hour of fairly low salinity water. The quality is always suitable for stock
and in many cases is also suitable for at least someydomestic requirements,

Further west, as the surface relief decreases, ghe average depth of
successful bores increases and the water salinity increases. For example, in
the vicinity of Culcairn some successful bores are 400 feet deep, and most are
between 200 and 300 feet, The water is stilllCOnsistently suitable for stock
use but is only rarely suitable for domestic requirements, Yields are usually

between 100 and 300 gallons per hour.
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Further west again, towards Narrandera, the trend continues to some
extent, particularly with regard to salinity. 1In the extreme west of the
area, some bores yield water which is unsuitable for stock requirements (over
14,000 parts per million) and most bores yield water of 7,000 - 14,000 parts
per million of total salts. ‘

North of the Murrumbidgee River, the overall situation is rather similar,
although there are fewer bores recordgde The depth and salinity increase to
the west, with values of around 9,000 parts per million total salts being
common in the area north of Narrandera. However, in this part of the
Ordovician province bores are usually less than 300 feet deep.

In summary, the Ordovician rocks are the most widespread and reliable
of the consolidated rocks in the Murrumbidgee catchment as a source of water
for stock supplies, In the eastern part of the catchment, water from this
source is also sui;able and widely used for domestic requirements., Yields
are very rarely large enough to.support irrigation on any scale, with the
exception of garden watering in some cases.

Failure bores are rare, and in practically all areas within the
Ordovician province , can be avoided by careful selection of sites. Bores
sited in poor topographic situations are subject to either failure or low

yields,

Rocks of Silurian Age - Most of the area between the two belts of
Ordoviciénirocks is underlain by a folded sequence of Silurian meta =~
sediméntary and volcanic rocks, the remainder being underlain mostly by
granite. The sequence contains tuff, sandstone, quartzite, conglomerate,
greywacke, slate and schist, and volcanic rocks including rhyolite, quartz -
feldspar, porphyry and dacite, |

In the Belt of Silurian rocks:which trends south from Yass through Canberra
and on towards Nimmitabel, numerous bores are recorded, particularly in the
northern part. Most of them are less than 100 feet deep but they range to
150 feet, Yields range from 200 gallons per hour to 2,500 gallons per
hour but are mostly between 200 and 1,500 gallons per hour. The water is
generally quite low in salinity., It is always suitable for stock and often
is suitable for most domestic requirements, The few failure bores in this

zone are probably due to their being poorly sited,
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Bores are recorded only from the northern part of the zone of Silurian
rocks extending north from Tumut Pond Dam through Burrinjuck Dam. 1In this
area successful bores vary from 50 to about 250 feet deep, with some deeper
failure bores. The success rate at carefully selected sites is good, but
occasional failures must be expected in this area. Yields range up to 2,500
gallons per hour but are mostly between 200 and 1,000 gallons per hour.

South of Burrinjuck Dam there are no bores recorded in the rock unit, however,
groundwater conditions are expected to be similar,

The other main area in which Silurian rocks crop out extends in a wide
north - north - west trending belt from the vicinity of Blowering Dam to
Cootamundra. Results of bores sunk in this area are variable, The slate and
schist tend to be more reliable than the rhyolite and quartz - feldspar -
porphyry.

Successful bores range from 30 to about 250 feet deep. Yields range
from 200 gallons per hour to 1,000 gallons per hour but most are less than
500 gallons per hour. The water is consistently suitable for stock, but
generally either marginal or unsuitable for domestic use,

In summary, the Silurian rocks in the Murrumbidgee Valley are a fairly
reliable source of'stock water and bores are usually successful if sites are
well chosen. Boring in some of the rock types within the sequence is risky
and these areas should be avoided. Hydrogeological advice in selecting sites
is necessary to obtain a high success rate,

Rocks of Devonian Age ~ There are two main areas underlain by rocks of

Devonian age. The first is a meridional belt extending both north and south
from Burrinjuck Dam and the second extends south - south - east from Rankins
Springs to Narrandera,

The Burrinjuck belt consists of a gently folded sequence in which limestone,
shale and volcanic rocks are dominant, Because the dip of the beds is usually
less than 30 degrees the results of uncontrolled boring may vary quite widely but,
provided there is suéficient bore data available and the local geological
structure is examined, resuits can be predicted reasonably well. The main
variation is likely to be in depth, For example, bores recorded in the

limestone of this belt vary from 60 feet to about 350 feet,
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Yields in these vary between 300 and 1,200 gallons per hour but are
generally around 1,000 gallons per hour, Bores sunk in the volcanic rocks
(mostly porphyry) usually have yields between 100 gallons per hour and 500
gallons per hour with recorded depths of 50 to 100 feet., Failure bores are
likely to occur in all rock types of this sequence, but usually a satisfactory
yield will be obtained if the bore is taken deep enough., Geological structure
must be considered in order to keep depths to a minimum,

Salinity of water from this belt of rocks is generally quite low, and
suitable for most domestic uses although the limestone waters have
considerable hardness,

In the Narrandera-Rankins Springs belt of Devonian rocks, shale and
sandstone are dominant, The structure is relatively simple, the strata having
been gently folded into shallow anticlines and synclines, In the south,
around Narrandera the few bores recorded are mostly between 150 and 200 feet
deep, and yield about 500 gallons per hour of stock quality water, One
exception is a bore of depth 860 feet., This bore yielded oniy 50 gallons per
hour,

Further north, toward Rankins Springs, bores are generally much deeper
(300-550 feet) with yields of 50 to 300 gallons per hour and salinities of
around 10,000 parts per million (suitable for stock only), There is a high
‘proportion of failure bores, most being due to low yields and d few because
of high salinity,

The small outcrops of Devonian rocks in the vicinity of Culcairn are
entirely of volcanic rocks (porphyry). Almost without exception, bores sumnk
in these rocks have been failures due to the small supply obtained.

Rocks of Tertiary Age - There are two areas in which rocks of Tertiary

age occur., The first is near Nimmitabel, where there is a relatively small
area underlain by basalt., Because of its topographic position in very
elevated country on the watershed, water entering aquifers within the basalt
is likely to drain out quickly through springs around the outcrop perimeter.
Rapid seasonal fluctuation in water table levels is toc be expected and bores

may well prove unreliable because of a corresponding variation in yield,
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The second deve10pmept of Tertiary rocks shown on the map is a long
narrow .strip extending south from Narrandera past Lake Urana. The age of
these beds, however, is not precisely known and they are tentatively assigned

. to the. Tertiary System. Outcrops are very poor, and the lithology is not well
known. Poorly consolidated to unconsolidated sandstone and siltstone, with
some conglomerate, are the main typeé present, Because of the assumed
correlation with Tertiary deposits known ffom bores further west, the
groundwater prospects of the Tertiary sedimentary sequence are considered
later in the section on Unconsolidated Deposits,

Igneous Rocks

Granite -~ A large area of the eastern half of the Murrumbidgee Valley is
underlain by granites which are of Silurian and Devonian age. The occurrence
of groundwater within the granite is dependent on the degree of jointing and
fracturing within the rock, the depth and intensity of the weathering.
profile developed, the local topography and the local rainfall., Variations
in lithology have little direct effect, except in the influence they have in
the weathering process,

For convenience, the granite areas are considered in two sections, namely
north and south of the Murrumbidgee River,

Firstly, on the southern section, there are very few bores recorded in
the areas east of Wagga Wagga, From general principles and by extrapolation
from similar areas, it seems likely that small supplies up to a few hundred
gallons per hour could often be located by boring at carefully sélected sites,

Prospects are probably better in those areas where a thick weathering
profile has been deQeloped and remdains in place, Large areas in the higher
‘country exhibit very thick zones of moderate to intense weathering. Secondary
permeability in such profiles is quite often high,

Where a weathering profile is not present, prospects will depend on the
degree of jointing locally and on the local topography. Where joints are
widely spaced, a high proportion of failures will probably occur. Selection
of sites which will take maximum advantage of the local conditions in this

province requires the services of a hydrogeologist,
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South of the Murrumbidgee River and west of a line running south-south-
‘east from Wagga Wagga, there are a large number of relatively small and widely
separated areas of granite outcrop and subcrop. They occur in an area with
low relief, of the order of a few hundred feet only, and low rainfall.

The combination of these factors is probably the main reason for the
consistently poor results obtained by bores sunk into the granite in this area.
The success rate is about 1 in 20 or less, from bores ranging in depth to 300
feet, When obtained, water is usually of good stock quality, Qith yields of
a few hundred gallons per hour.

In the region north of the Murrumbidgee River there are three main areas
underlain by granite, The first extends north from Burrinjuck Dam, in an
area of fairly high rainfall and considerable topographic relief. Bores sunk
inthisbelt- of granite are generally successful, provided sites are selected
carefully. Depths range from 50 to 150 feet, and yields from 200 gallons per
hour to 2,000 gallons per hour (usually between 200 and 400 gallons per hour).
The water is usually of quite low salinity and in many cases is suitable for
domestic use,

The small area undérlain by granite in the-vicinity of Young, about
midway between Cootamundra and Junee, is important because of the use of
groundwater from this source for irrigation of orchards. Most bores are between
100 and 250 feet deep, and yields range from nil to over 2,000 gallons per
hour, Dry bores are infrequent and random (one dry ﬁole more than 200 feet
deep is separated from a bore of similar depth yielding 2,000 gallons per
hour by only 100 yards).

Yields are commonly a few hundred gallons per hour but in quite a few
cases supplies of around 2,000 gallons per hour have been obtained from the
deeper bores. One exceptional bore yielded 3,000 gallons per hour from a
depth of 350 feet,

The water quality is suitable for stock and also is generally suitable
for most domestic uses, Although usually having a salinity of over 1,000
parts per million, and hence higher than normally accepted for irrigation
use, the local combination of permeable granitic soil, steep land gradients

and relatively high rainfall allow the water to be used satisfactorily for
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irrigating o;chards. The relatively low yields have been primarily
responsible for the introduction of numerous trickle irrigation systems in
this area.

The third_main area of granite north of the Murrumbidgee River trends
north-westerly from the Junee—Wagga area and extends almost to the catchment
boundary. In the southern part of this area there is a gradation from very
poor groundwater prospects of the granite south of Wagga Wagga, to somewhat
better conditions further north.

In this gradational zone, results are variable with depths ranging to
around 300 feet and a success rate of about 30-50 percent. In individual
cases it is sometimes possible to select sites with better prospects than
this due to favourable topographic conditions, Tﬁe conditions improve to
the north, but results of bores are quite variable throughout this whole
belt. Water quality deteriorates to the north-west, but it is suitable for
stock in most cases.

Other Igneous Rocks - These include serpentine near Burrinjuck Dam,

amphibolite near Blowering Dam, and quartz - feldspar - porphyry near Rankins
Springs. Little or no bore data are available, but groundwater prospects in
these rocks are believed to be very poor.

Unconsolidated Deposits

Deposits of Quaternary and Tertiary age, essentially unconsolidated,
underlie more than half the catchment area. East of about Narrandera, they
are mainly confined to the valleys of the Murrumbidgee River and Billabong
Creek, with a few small areas in the upper reaches of some of the tributary
streams, notably along the Yass River.

West of Narrandera, uniconsolidated deposits underlie practically the
entire area. This part of the catchment is a portion of the Murray Basin,
a geological structure which contains Tertiary aﬁd Quaternary deposits of
depths of several thousand feet. In New South Wales, the maximum thickness
is about 2,500 feef, and within the Murrumbidgee Catchment area the maximum

thickness is probably about 1,400 feet.
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The Tertiary sediments of the Murrumbidgee catchment, west of Narrandera
(within limits described later in this report) contain one of the largest
reserves of low salinity groundwater in New South Wales. ‘The limits of the
area are as yet only approximately known. Occurrence of groundwater within
the Tertiary and Quaternary - deposits is considered separately for convenience,

Tertiary - Deposits of this age occur under large areas within the
catchment but are not exposed at. the ;urface except possibly between Lake Urana
and Narrandera. Everywhere else they are covered by younger deposits. However
they are the most important unit in the area from a hydrogeological standpoint.

Within the Murray Basin, the agelof these deposits is Lower to Upper
Tertiary and they consist of a sequence of sand and clay, with a number of
peat'and carbonaceous clay layers, Some of the sand beds, consigting of
medium to coarse, even - grained quartz - sand, are over 100 feet thick.
Except in the extreme west of the catchment, where an oil exploration bore at
Balranald passed through a thin marine section, the deposits are of
terrestrial origin, They represént a humid lacustrine environment, with
extensive rain forests indicated by fossil pollens,

Groundwater occurs in the sand beds and.is being developed for irrigation
at a number of places., Large yields have been indicated by recent Water
Conservation and Irrigation Commission test bores at Narrandera although
production bores have not yet been constructed on these sites, A number
of high-yielding bores, of up to 200,000 gallons per hour, have been constructed
in the vicinity of Darlington Point,

A yield of at least 50,000 gallons per hour has been obtained from a
bore some 30 miles south west of Darlington Point., None of these producing
bores has penetrated the full thickness 'of potential water bearing strata
(depths of the bores range from 300 to 600 feet), but very high values of
transmissivity are indicated (up to 440,000 gallons per day per ft.).

In one case a yield of 120,000 gallons per hour has been obtained for
a drawdown of about 10 feet, in an area where standing water level is about
60 feet below the surface., Water salinity in all these bores is low,

ranging between 200 and 600 parts per million,
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North of the Murrumbidgee River, both yield and quality decline, and
although there are a number of bores producing from Tertiary deposits west of
a line joining Leeton and Griffith, the water in many of them is marginal or
unsuitable for irrigation.

South of Yanko Creek the salinity increases, although the physical limits
and the gradient are imprecisely known. A bore some four miles south east of
. Jerilderie yields about 100,000 gallons per hour of water with a salinity of
2,200 parts per million, An o1l exploration bore just west of Lake Urana
yielded water from Tertiary deposits at 937 feeﬁ, with a salinity of 5,390
parts per million,.

To the west there is also a gradual increase in salinity of the water
in the Tertiary aquifers., A bore near Conargo reached the base of the
Tertiary sequence at approximately 900 feet aftgr passing through a number
of sandy aquifers, The salinity gradually increased with depth from 2,000
parts per million to 3,500 parts per million, with a high chloride content
indicating a fair degree of stagnation in all aquifers.

A bore near Carrathool, which is about midway between Hay and Darlington
Point on the Murrumbidgeé River, produced water with a salinity of about
1,100 parts per million. 1In a very old bore at Hay, the drillers report
describes water struck at just over 1,000 feet as '"fresh' but the water was
not analysed, Several bores in the area east of Balranald yield moderate
. supplies, which are used only for stock watering, from depths to about 1,200
feet, Salinity ranges from 2,500 to 7,000 parts per million but a definite
pattern is not yet apparent,

The information available about the limits of the area containing low
salinity water (less than 1,000 parts per million) comes from widely scattered
points, but is sufficient to define the area in broad terms, as being within
a line from Narrandera along Yanko Creek, thence north through the vicinity
of Four Corners, or perhaps west of this loéation, to a point perhaps 20

miles north of the Murrumbidgee, and thence back to Narrandera.



- 26.

The amount of water stored within this area is very large and existing
development is unlikely to deplete the storage noticeably. The amount of
recharge available to the area is not known but is at present thought to be
limited to inflow from the Murrumbidgee River along a stretch of some 40 miles
west of Narrandera and from underflow from the alluvium east of Narrandera.

It is possible that intensive development of this water source for
irrigation use could create a situation in which withdrawal exceeds recharge.
Careful management of these groundwater resources will be necessary, and an
investigation covering them is currently in progress,

Upper Teftiary beds occur within the Murrumbidgee Valley at Narrandera
and extend east to well beyond Wagga Wagga. They are characterised by white
or pale grey quartz - sand and gravel, with minor thickness of grey and dark
grey clay which is carbonaceous in many places, Pyritic nodules occur rarely
within the sand beds and wood fragments, which are sometimes carbonised, are
relatively common. Peat layers such as those in the Lower and Upper Tertiary
beds to the west have not been observed.

The sand and gravel beds of the Upper Tertiary sequence are very
important aquifers., They occur at all depths throughout the sequence, down
to about 400 feet at Narrandera, The maximum depth.decreases upstream to
about 270 feet at Wagga Wagga, and to about 120 feet in the valley to the
south of Junee. The presence of these aquifers has been established by Water
Conservation and Irrigation Commission test boring in recent years but they
have been little developed as yet,

The first area where they were encountered was at the RoA.A.F, base
near Wagga Wagga in 1963 and two bores have been able to provide a total
yield of about 30,000 gallons per hour since they were installed. Two bores
recently constructed for theWagga Wagga city water supply will be pumped
to yield a total of 100,000 gallons per hour, At Matong, about midway between
Narrandera and Wagga Wagga, two bores yielding a total of 100,000 gallons per
hour have been used by the Northern Riverina County Council for several years

to supply a regional water supply scheme,
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Individual bores within the Upper Tertiary deposits are known to be
capable of yielding.100,000 gallons per hour (e.g. one of the Wagga Wagga city
bores). Transmissivities of around 70,000 gallons per day per foot have
been calculated. The upstream limit of the large yields appears to be about
10 miles upstream of Wagga Wagga. Beyond this point, yields available or
indicated decline rapidly to about 10,000 gallons per hour,

Salinity of water from these beds is nearly always low., There is a
slight increase downstream, from 200 - 400 parts per million at Wagga Wagga
to 300 - 700 parts per million at Narrandera.

Quaternary - Distribution of these deposits is shown on the map at
Figure 16 and is very widespread. For convenience, the description of them
will be subdivided on a geographical basis.

Murrumbidgee Valley, Upstream of Narrandera - This belt of aliuvium,

of fluvial origin, is characterised by the diversity of rocks and minerals
represented and by the coarseness of its sediments., A‘gravel bed which is
very commonly developed has a thickness of 50 - 60 feet, with its top some

20 - 30 feet below present ground level, and is widespread from Narrandera

at least to the confluence of the Tumut and Murrumbidgee Rivers, and probably
also beyond that.

In this bed, boulders up to 6 inches are quite frequent in the upstream
areas and up to 3 or 4 inches are common further downstream. Subsidiary to
the gravel are sands; clayey sands and clay beds, to a maximum depth of
about 150;200 feet, however they are usually less than 150 feet., Yellow,
brown and orange are commonly the dominant colours of these deposits,

Water from this source is widely used for stock, domestic and
irrigation purposes. Wells are frequently used rather than bores, and yields
of around 20,000 gallons per hour are obtained from many of them., Water
salinity is usually low, but hardness and/or salinity is high in some areas.

In the tributary valleys, the deposits appear to be generally less
coarse, with a higher proportion of clay and silt, Small irrigation supplies
are often available, of up to about 5,000 gallons per hour, but large yields

are rare. Stock and domestic supplies can usually be obtained,
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Billabong Greek - All the unconsolidated alluvium along this valley is

considered here, although there is éome very late Tertiary material along the
valley in places, Differentiation between Quaternary and Tertiary deposits
is less clear in this valley, and it is convenient to discuss them together.

Upstfeam from a point just west of Culcairn, the water quality is
suitable for most domestic and irrigation needs., The town supply for
Holbrook is provided by two bores yielding a total of about 20,000 gallons
per hour and recent Water Conservation and Irrigation Commission investigation
drilling along the valley has shown that yields are available from Walbundrie,
10 miles west of Culcairn, at least to Garryowen, about 10 miles north east of
Holbrook,

Yields of 5,000 - 10,000 gallons per hour are-obtainablé, but only rarely,
along this part of the valley, Bores with these yields are limited to a
fairly narrow strip of deep alluvium varying from 350 feet deep at Walbundrie to
250 feet at Garryowen, roughly along the present channel of Billabong Creek.
‘Even within the deep alluvfum conditions are quite variable with only a small.
proportion of bores sunk having any chance of large yields.

Downstream from a point some&here between Culcairn and Walbundrie, the
water salinity rises to a level rendering it unsuitable for domestic or
irrigation use., Further west from Walbundrie, available yields appear to be
generally less than 1,000 gallons per hour, at least as far downstream as
the Murray Basin.

Genrally stock supplies are available from the alluvium along the
Billabong Creek Valley with domestic and small irrigation supplies being
. restricted to a narrow zone of about 30 miles along the river from just west
of Culcairn to the vicinity of Garryowen,

Upper Reaches of Murrumbidgee, and tributaries - There are some small

patches of alluvium along the Murrumbidgee River 'in its upper reaches, in the
area north of Nimmitabel., They are generally quite shallow and afford yields
sufficient only for stock and domestic purposes, Along the Yass River north of
Canberra there is a relatively extensive belt of alluvium within the valley. It
is shallow with a maximum depth of 50-60 feet, and generally yields only stock
and domestic supplies, although small irrigation supplies may be available at

some locations.
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Murray Basin Area - The Riverine Plains west of Narrandera, are comprised

of fluviatile and aeolian deposits, which attain a maximum thickness of about
300 feet. The groundwater environment is quite variable and depends on a number
of factors. The deposits are generally fine grained, silt and clay being
dominant. Sand is restricted largely to dunes and to the prior streams of
abandoned river channels.

Yields are mostly small and are of the order of a few hundred gallons per
hour except where the shallow sand beds of a prior stream system can be located,
In such cases yields of .over 10,000 gallons per hour may be obtained. In the
eastern part, roughly between Darlington Point and Narrandera, proximity to the
Murrumbidgee River is an advantage because there is direct recharge from the
river, Further west the water table is deeper and recharge from the river into
prior stream beds creates perched groundwater bodies.

In areas where large scale irrigation from thannels is being carried out,
recharge to the groundwater body is occurring, and use can sometimes be made
of the shallow water table conditions thus created.

There is a regional increase in salinity to the west, and in the far west
of the areathe shallow groundwater is highly saline, The regional trend is
disturbed by a number of factors however, and even in the western areas there are
local zones of low salinity water. Recharge via prior streams is probably most
important in creating local low salinity areas. Local increases in salinity have
caused problems in Irrigation Areas,

Stock supplies are generally obtainable except in the far west where they are
available only locally, and their occurrence can be difficult to predict. Domestic
supplies can often be obtained in the eastern area, but are dependent on special
local conditions. Shallow water south of Yanko Creek is almost invariably too
saline for domestic use.

5. STREAM GAUGING STATIONS

The intensities and variations in streamflows in a particular river valley
are basically controlled by climatic and physiographic factors. The main climate
control is the amount and distribution of precipitation over the valley and
secondary climatic controls are the evaporation and transpirationiprocesses

which occur virtually continuously,
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Physiographic factors include the size, shape and slope of the catchment
area; permeability and capacity of groundwater formation; presence of lakes and
swamps; land use; and river channel characteristics. Many of these factors are
interdependent and their overall effect determines the runoff characteristics
of a particular river valley.

The measurement of streamflow is an essential step in the assessment of
water resources potential and governs the economic and engineering aspects of
scﬁemes for irrigation development, town and country water supply and hydro-
electric generation. Intensive.research into methods of estimating runoff
from meteorological and catchment factors such as rainfall, evaporation,
transpiration and deep seepage has been in progress for many years but has
not yet provided a method of sufficient accuracy to‘disélace actual streamflow
measurement.

Two basic steps are involved in streamflow measurement, the first being
the measurement of river levels, or gauge height, in relation to a constant
datum and the second being the correlation of measured height with stream
discharge.

River heights may be obtained at gauging stations by visual observation
of water level on a graduated scale or staff, which is installed on the river
bank or on bridge piers. If a sufficient number of accurate observations is
m3gde manually each day to reflect the changes in water level, this procedure
is satisfactory for the computation of discharge. At key stations or stations
in isolated areas, the continuous variations in stream level are usually
recorded mechanically. These continuous records are usually produced by an
automatic graphical recorder activated by a float or pressure operated system,

Individual measurements of stream discharge for a known gauge height are
made by use of a current meter to measure flow velocities, and survey methods
to measure the area of effective flow. The product of flow velocities, in
feet per second, and eftective areas, in square feet, gives discharge of the

stream in cubic feet per second or cusecs.
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Graphical relations, termed rating curves, are established between gauge
heights and corresponding individual discharge measurements. These relationships
_tend to remain relatively constant in stable channels but are subject to change
in channels composed of erosive material. As most natural channels are subject
to varying degrees of erosion and changing hydraulic properties created by
alterations in vegetation and marine growth, systematic stream gauging is
necessary to detect changes or confirm the constancy of thé station rating.

The gauge height-discharge relationships are employed to estimate stream
discharges for periods when gauge heights, but not measured flows, are available
for the station. It is therefore possible to derive contipuous streamflow records
at any station using gauge height data and the gauge heighf—discharge relationship.

Stream discharges are normally given in terms of cusecs; one cusec flowing
for twelve hours being approximately equal to one acre foot or the volume of
water which would cover an area of one acre to a depth of one foot. An
additional unit which is frequently used in catchment yieid studies is inches
depth over the total catchment area. For smaller projects, such as town water
supply or spray irrigation schemes, discharge is usually expressed in gallons;

a flow of one cusec is approximately equal to 374 'imperial gallons per minute.

The first stream gauging station ip the Murrumbidgee Valley was
established on the Murrumbidgee River at Wagga Wagga in January, 1885. By 1900
there were five gauging stations in operation in the valley of which all were
located on the Murrumbidgee River and are still in operation. These stations
are situated at Gundagai, Wagga Wagga, Narrandera, Hay and Balranald.

Stream gauging on tributaries also commenced at an early date. On the
Tumut River, a station was established at Tumut in January 1901, while in
the lower valley, a gauge was installed on Yanko Creek at the offtake in 1902,

Over the next twenty years, there was a marked increase in the number of
gauging stations in operation in the valley and by 1920, a network of 33 stations

had been established.



32,

Following the constitution of the Snowy Mountains Authority in 1949, the
gauging station network was expanded by the installation, by the Authority, of
a number of stations in the upper reaches of the Murrumbidgee Valley to assist
in investigations associated with the Scheme. The Authority also assumed control
of a number of stations previously operated by the Commission in the Snowy
Mountains Area. Many of the short term stations installed by the Authority
were discontinued after sufficient data had been obtained for investigation
purposes.

Since the commencement of stream height recording in the valley in 1885,
there has been a total of 181 stations installed in the valley, of which 101
are still in operation. Most are under the control of the Water Conservation
and Irrigation Commission although the Snowy Mountains €ouncil now controls,
for operational purposes, a network of stations in the Upper Murrumbidgee
Valley, which were previously operated by the Snowy Mountains Authority. The
Commonwealth Department of Works and the Commonwealth Forestry and Timber
Bureau maintain a number of stream gauging .stations in the Australian Capital
Territory.

Of the géuging stations that have been ‘discontinued, 'a number were because
of instability of the stream height-discharge relationship or difficulties in
operation such as unavailability of gauge readers. In the Snowy Mount§ins Area
the network has been reduced to a level required for storage and power station
operation purposes,

The current density of gauging stations in the Murrumbidgee River Valley
of 2.75 stations per 1,000 square miles is slightly higher than the New South
Wales average of 2.2 stations per 1,000 square miles. Above Gundagai, the
density is approximately 3 times higher than the rest of the valley, being
about 7.5 stations per 1,000 square miles. This 'is to be expected as this
region of the valley has a dense drainage pattern and generates the majority
of the total runoff of the valley.

It can be expected that expansion of the existing network of gauging
stations in the Murrumbidgee River Valley will occur in the future as the need
arises, In addition, it is proposed to improve the standard of stream height

recording at a number of the stations by the installation of automatic recorders,
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The locations of existing and discontinued streamflow stations in the

Murrumbidgee River Valley established by the Water Conservation and Irrigation

Commission are shown in Figure 17 while relevant operational details and

controlling authorities of all gauging stations that have been installed in

the valley are given in Table 12.

TABLE 12
Station ?nd Catchment Type of Period of
Stream Controlling Area Gauge Operatio
Authority (Sg.Miles) & peration
Murrumbidgee | Rules Point 40 Pressure Recorder| 1947 to 1956
River (WDC.IOC.)
Murrumbidgee | Tantangara 84 Float Recorder 1958 to date
River Reservoir
(SoMeCo)
Murrumbidgee | Kellys Plains 171 Pressure Recorder! 1950 to 1957
River (SeMoHoEvo)
Murrumbidgee | The Gulf 183 Float Recorder 1953 to 1961
River (SoMoHoEvo)
Boogong Creek | Yaouk 5 Staff Gauge 1956 to 1961
(S«M:HoE.A.)
Murrumbidgee | Yaouk 300 Pressure Recordex| 1939 to 1963
River (WOCoIeCo)
Goorudee Bolaro 45 Float Recorder 1953 to date
Creek (S.M.C)
Murrumbidgee | The Peaks 600 Staff Gauge 1947 to 1951
River (WOCoIeCo)
Murrumbidgee | Mittagang Crossing 700 Float Recorder 1926 to date
River (WOCOIQCO)
Numeralla Kydra Reefs 93 Staff Gauge 1954 to 1968
River (WOCoIoCG)
Numeralla Montagu 133 Pressure Recorder| 1968 to date
River (WoCanCo)
Kybeyan River | Kybean 27 Pressure Recorder| 1954 to date
(WsCeIsCos)
Numeralla Numeralla School 260 Pressure Recorder| 1947 to date
River (WOCOIOC.)
Numeralla Numeralla 360 Staff Gauge 1939 to 1954
River (WOCOI.C.)
Big Badja Near Numeralla 85 Pressure Recorder| 1952 to date
River (w«pCoIoCo)
Cooma Creek The Grange 37 Pressure Recorder| 1956 to date
(Cooma No.2)
(WeCoI.Cs)
Cooma Creek Cooma No.l1 40 Staff Gauge 1948 to 1956
(WQCoIoCo)
Rock Flat Near Bunyan 60 Pressure Recorder| 1948 to date
Creek (waeIeCu)
Murrumbidgee | Billilingra 1370 Float Recorder 1939 to date
River (WOC.IOCU)
Strike-a- Jerangle Road 84 Pressure Recorder| 1954 to date

Light Creek

(WeCo1.Cs)
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TABLE 12 (conteo.)

Station and Catchment Type of Period of
Stream Controlling Area Gauge Operation
Authority (Sq.Miles)
Upper Bredbo Laguna 29 Pressure Recorder | 1954 to date
Creek (W.C.I1.C.)
Micaligo Michelago 16 Staff Gauge 1954 to 1958
Creek (WoCoIoCo)
Orroral River Crossing 34 Float Recorder 1967 to date
(C.DoW.) .
Gudgenby River| Naas 140 Float Recorder 1957 to date
(CeD.W.)
Naas River Above Gudgenby 111 Pressure Recorder | 1962 to 1965
Junction
(C.D.W.)
Gudgenby Tennent 256 Servo Manometer 1963 to date
River (C.D.W.) Pressure Recorder
Murrumbidgee Pine Island 2150 Pressure Recorder 1965 to date
River (W.C.I.C.)
Cotter River De Salis 41 Pressure Recorder 1960 to 1961
(C.D.W.)
Cotter River Gingera 57 Float Recorder 1963 to date
(CDDOWO)
Cotter River Corin Dam Site 76 Pressure Recorder 1961 to 1964
(CoDcW.)
Cotter River Above Bendora 89 Float Recorder 1962 to date
(CeDoW.)
Ginini Creek Cotter Junction 14 Pressure Recorder 1962 to date
(C.D.w.)
Cotter River Ginini 103 Pressure Recorder 1940 to 1950
(CeDeWo)
Bendora Dam 112 Pressure Recorder 1962 to date
Reservoir (C.D.W.)
Bushranger®s Head Tributary 0.4 Float Recorder 1967 to date
Creek (F.T.B.)
Bushranger®s Bendora Road 6 Float Recorder 1963 to 1965
Creek (CeDW.)
Cotter River Bullock Head 136 Float Recorder 1956 to date
(C.D.W.)
Cotter River Vanitys Crossing 144 Staff Gauge 1963 to 1965
(CeDoW,.)
Blue Range Brindabella Road 1 Float Recorder 1965 to date
Creek (F.T.B.)
Lees Creek Pago Creek 0.1 Float Recorder 1968 to date
(FeTeBs)
Lees Creek Bulls Head Creek 0.3 Float Recorder 1968 to date
(FoT.Bo)
Lees Creek Ferny Creek 0.4 Float Recorder 1964 to date
(F.T.B.)
Lees Creek Picadilly Creek 0.5 Float Recorder 1964 to date

(F.T.B.)
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Station and Catchment T ¢ Period of
Stream Controlling Area Zps ° Oer otio
Authority (sq.Miles) auge peration
Lees Creek Warks Creek 1.3 Float Recorder 1967 to date
(FoToBo)
Lees Creek Cliff Road 9 Float Recorder 1963 to 1965
(CeDW,)
Condor Creek Blundellts 12 Pressure Recorder| 1939 to 1966
(CcDW,)
Coree Creek Crossing 18 Float Recorder 1963 to 1965
(C.D.W.)
Pierces Creek| Firebreak 7 Float Recorder 1963 to 1965
(C.D.W. )
Cotter River | Pierces Pump 179 Staff Gauge 1963 to 1965
(CeDoWe)
Cotter Lake Dam 186 Float Recorder 1928 to date
(CoDoWo)
Cotter River Kiosk 18 Servo Manometer 1907 to date
(CoDoW.) Pressure Recorder
Tidbinbilla Fauna Reserve 3.5 Float Recorder 1968 to date
River (C;D .W.)
Tidbinbilla Mountain Creek 6.8 Float Recorder 1968 to date
River (CoDoWa)
Paddy¥s River| Jack?®s Lookout 80 Pressure Recorder| 1946 to 1950
(C.DOWO)
Paddy's River| Riverlea 88 Float Recorder 1957 to date
(CoDoWo)
Murrumbidgee Cotter Crossing 2550 Pressure Recorder| 1927 to date
(w.COI .Co)
Queanbeyan Narongo 130 Pressure Recorder| 1929 to 1952
River (CaDWe) 1964 to 1968
Queanbeyan Tinderry 189 Pressure Recorder| 1965 to date
River (C.D.W.)
Queanbeyan Googong 337 Float Recorder 1912 to date
River (C oD oWo)
Molonglo Silver Hills 24 Float Recorder 1966 to 1968
River (C.D.w.)
Molonglo Burbong 195 Float Recorder 1929 to date
River (COD ow.)
Molonglo Oaks Estate 593 Servo Manometer 1963 to date
River (C.DW.) Pressure Recorder
Jerrabomberra| Homestead 28 Staff Gauge 1957 to 1963
Creek (C.D.WO)
Jerrabomberra| Letchworth Road 32 Pressure Recorder| 1957 to 1962
Creek (C.D.W.)
Jerrabomberral Narrabundah 44 Float Recorder 1962 to date
Creek (CoDoWo)
Coree Creek Three Ways 28 Float Recorder 1964 to date
(C.D.Wo)
Happy Jacks McKeahnies 18 Float Recorder 1952 to 1961

River

(S.M.H.E.A.)
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TABLE 12 (conte.ss)

Type of

Station and Catchment Period of
Stream Controlling Area Gauge Operation
Authority (Sq.Miles)
Molonglo Corkhills (and 715 Pressure Recorder 1912 to 1963
River Westridge)
(We€CoIoCo & CoDoWe)
Molonglo Yarralumla 716 Staff Gauge 1927 to 1940
River (CoD.We)
Lake Burley Dam 720 Float Recorder 1964 to date
Griffin (CeDoW.)
Molonglo Below lLake 720 Servo Manometer 1965 to date
River (CsDoW.) Pressure Recorder
Molonglo Sturt Island 769 Float Recorder 1968 to date
River (CoDeWo)
Murrumbidgee Yeumburra 3580 Staff Gauge 1918 to 1930
River (WOCOIOCO)
Murrumbidgee Taemas Bridge 3790 Staff Gauge 1914 to 1922
River (WoCoIoCe)
Yass River Gundaroo No. 3 150 Pressure Recorder 1965 to date
(WeCoT4Co)
Yass River Yass 475 Float Recorder 1915 to 1938
(WoCo1.GCa) 1961 to date
Yass River Railway Weir 526 Staff Gauge 1915 to date
(WoCoI,Cs)
Goodradigbee Olidfields Hut 10 Float Recorder 1957 to 1961
River . (SeMoHEoAs)
Goodradigbee Brindabella 154 Staff Gauge 1918 to 1931
River (WeCoI5Cs) 1937 to 1959
Goodradigbee Brindabella No, 3 165 Float Recorder 1959 to date
River (WOCQIOCO)
Goodradigbee Wee Jasper 450 Float Recorder 1914 to date
River (WOCOIOCG)
Murrumbidgee Burrinjuck 5000 Staff Gauge 1914 to 1942
" River (WoGsI.Cu)
Murrumbidgee D/S Burrinjuck 5000 Servo Manometer 1942 to date
River (WeC,oI1.Cc) Pressure Recorder
Murrumbidgee Glendale 5084 Float Recorder 1954 to 1961
River (W2Co1.Co)
Jugiong Cumbumurra 185 Staff Gauge 1954 to 1963
Creek (WQCOISCQ)
Jugiong Jugiong No. 1,2,3, 400 Staff Gauge 1915 to 1963
Creek (WeCoIoCo)
Cunninghams Near Harden 348 Pressure Recorder 1965 to date
Creek (Wocoleca)
Jugiong Jugiong No. & 820 Pressure Recorder 1963 to date
Creek (W.C.I1.C,) .
Tumut River Sams Diggings 43 Float Recorder 1953 to 1959
(ScMoHoE-Ac)
Tumut River Above Happy Jacks 50 |Float Recorder 1959 to date

Pondage
(SaMoCh)
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TABLE 12 (conte..)

Station and Catchment Type of Period of
Stream Controlling Area Gauge Operation
Authority (Sq.Miles)
Tumut River Happy Jacks 95 Float Recorder 1954 to 1959
Junction
(SOM.H.E vo)
Tumut River Tumut Pond 123 Float Recorder 1950 to 1958
(SQMOHOE vo)
Waterfall Dam Site No.4 0.7 Staff Gauge 1953 to 1954
Creek (SOM.H.EOAO)
Leech Creek Dam Site No.4 1.1 Staff Gauge 1953 to 1955
(S.M.H.E.A.)
Tumut River Ravine 325 Staff Gauge 1918 to 1925
(W.C.I.C.)
Burns Creek Above Burns Pondage 3.2 Staff Gauge 1961 to 1967
(SOMOHOEIA.)
Burns Creek Above Tunnel Intake 3.6 Staff Gauge 1955 to 1958
(SOMOHOEOAO)
Eight Mile T2 Track 3.5 Float Recorder 1953 to 1961
Creek (SeM.H.E.A.)
Section Creek | T2 Track 7.8 Float Recorder 1953 to 1961
(S.M.H.E.A.)
Pinchgut Pennyweight 13 Float Recorder 1953 to 1960
Creek (S.M.H.E.A.)
New Maragle Below Coultons 7.5 Float Recorder 1953 to 1960
Creek (S.M.H.E.A.)
Yarrangobilly { Yarrangobilly 38 Pressure Recorder | 1910 to 1931
River (S.M.H.E.A.) 1945 to 1959
Rules Creek Guest House 3.5 Staff Gauge 1953 to 1958
(SeMoH.E.A.)
Highground Highground 2.7 Float Recorder 1953 to 1959
Creek (S.M.H.E.A.)
Yarrangobilly | Hospital Flat 88 Float Recorder 1952 to date
River (S.M.C.)
Wallaces Creek| Mudholes 4.9 Float Recorder 1954 to 1959
(SOMCHQE vo)
Wallaces Creek| Hospital Flat 17 Float Recorder 1952 to 1965
(SoMa HCE ko)
Middle Creek Pinbeyan 4o1 Float Recorder 1953 to 1964
(ScMoHoE vo)
Yarrangobilly | Lobs Hole 128 Staff Gauge 1952 to 1963
(S.M.H.EOA.)
Tumut River Lobs Hole 342 Float Recorder 1949 to 1964
(SoM.HaE.Ag) .
Glendower Razorback Ridge 8.5 Float Recorder 1954 to 1960
Creek (S.M.H.E.A.)
Honeysuckle D/S New Maragle Road| 12.4 Float Recorder 1953 to 1969
Creek (S.M.H.E.A.)
Happy Jacks Above Happy Jacks 42 Float Recorder 1959 to date

River

Pondage
(S.M.C.)
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Period of

(WQCO I.Co)

Station and Catchment Type of
Stream Controlling Area Gauge Operation
Authority (Sq.Miles)
Tumut River Cumberland 424 Float Recorder 1953 to date
(SaMoco)
Buddong Creek | Buddong Falls 11 Float Recorder 1921 to 1945
(WoGCeIoCa) 1952 to date
Little Buddong | Cumberland 2.7 Float Recorder 1953 to 1960
Creek (SuMeHoEcA.)
Tumut River Above Jounama Creek 465 Staff Gauge 1910 to 1938
(WoCoIeCo)
Jounama Creek | Jounama Dam 49 Pressure Recorder | 1967 to date
(WoCoIoCo)
Jounama Creek | Talbingo 52 Pressure Recorder | 1908 to 1968
(WOCO Ioco)
Tumut River Talbingo No. 1 517 Staff Gauge 1925 to 1954
(WoCoIsCo)
Tumut River Talbingo No. 2, 3 520 Pressure Recorder | 1948 to 1968
(woco IOCO)
Tumut River D/S Blowering Dam 630 Float Recorder 1954 to 1965
(WeCoIaCs)
Tumut River Oddys Bridge 640 Float Recorder 1954 to date
(WOCO Ioca )
Tumut River Jones Bridge 643 Staff Gauge 1950 to 1955
(W.CoIoC. )
Goobarragandra | Stokes Hut 64 Float Recorder 1954 to 1959
River (SeMoHoEer)
Goobarragandra | Lacmalac 260 Float Recorder 1944 to date
River (WsCalsCo)
Tumut River Tumut 980 Float Recorder 1901 to date
(WeCaIaCo)
Little Gilmore | Batlow 16 Staff Gauge 1913 to 1932
Creek (WeC€oIoCo)
Big Gilmore Batlow 21 Staff Gauge 1913 to 1932
Creek (WoCoIoco)
{ Gilmore Creek | Batlow 37 Pressure Recorder | 1926 to 1958
(WeCoIeCo)
Gilmore Creek Gilmore 90 Pressure Recorder | 1946 to date
(WeCoIeCa)
Bumbolee Bumbowlee /18 Pressure Recorder | 1954 to date
Creek (WeCoIeGo)
Brungle €reek | Red Hill 44 Float Recorder 1954 to date
(WOCO IOCO)
Tumut River Brungle Bridge 1275 Float Recorder 1932 to 1948
(WOCOIOCO) 1969 to date
Adjungbilly Darbalara 159 Float Recorder 1932 to date
Creek (WeCoIoCe)
Muttama Creek | Coolac 395 Pressure Recorder | 1938 to date
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TABLE 12 (conte..)

(w-CoIoCo)

Station and Catchment Type of Period of
Stream Controlling Area Gauge Operation
Authority (Sq.Miles)
Murrumbidgee Gundagai 8400 Float Recorder 1886 to date
River (WeCoI1.Cs)
Adelong Creek Batlow Road 60 Pressure Recorder| 1947 to date
(W.C.1.Ce)
Adelong Creek Adelong 66 Pressure Recorder| 1938 to 1947
(WOCDI.C.)
Billabung Sunnyside 293 Staff Gauge 1938 to 1956
Creek (WeCoIoCo)
Billabung Glenfield 274 Staff Gauge 1956 to date
Creek (WOCOIOC.)
Yaven Yaven Billapalap 140 Pressure Recorder| 1951 to 1960
Creek (WoCoI.Co)
Nacka Nacka Truro 48 Pressure Recorder| 1951 to date
Creek (WoCoIoCo)
Hillas Creek Mt. Adrah 220 Staff Gauge 1938 to 1952
(Yaven Yaven (WeCoIoCo)
Creek)
Tarcutta Westbrook 120 Pressure Recorder| 1946 to date
Creek (W.CsT1.Co)
Umbango Creek Humula 143 Pressure Recorder 1967 to date
(WsCoI.Co)
Tarcutta 0l1d Borambola 640 Pressure Recorder| 1938 to date
Creek (WoeCsI.Cs)
Kyeamba Creek Ladysmith 205 Pressure Recorder| 1938 to date
(WOCOI'CO)
Murrumbidgee Wagga Wagga 10700 Staff Gauge 1885 to date
River (W.C.I.C.)
Houlaghans Downside 438 Staff Gauge 1965 to date
Creek (WeCoI.Csu)
0l1d Man Creek Kywong Effluent | Pressure Recorder| 1965 to date
(WeGoIcCo)
Bullenbung Above 01d Man 520 Staff Gauge 1959 to date
Creek Creek
(WeC.I1.Cs)
Murrumbidgee Narrandera 14100 Staff Gauge 1891 to date
River (w.CoIoCo)
Yanko Creek Offtake Effluent | Staff Gauge 1893 to date
(WOCoIoCo)
Little Billabong|Near Garryowen 128 Pressure Recorder| 1967 to date
Creek (WeC.I.Cu)
Yarra Yarra Yarra Yarra 97 Pressure Recorder| 1967 to date
Creek (W.CaI.C.)
Billabung Garryowen 276 Staff Gauge 1960 to date
Creek (WosC.eI.Cs)
Ten Mile Creek [Holbrook No.2 42 Pressure Recorder| 1967 to date
(WoCanCa)
Ten Mile Creek |Holbrook 60 Staff Gauge 1925 to 1961
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TABLE 12 (contees)

Station and Catchment . Type of ‘Period of
Stream Controlling Area Gauge Operation
Authority (Sq.Miles)
Billabong Walbundrie 1184 Staff Gauge 1965 to date
Creek (WeCoI.Co)
Billabong Cocketgedong 1800 Float Recorder 1911 to date
Creek (WOC. IOC.)
Colombo Creek Colombo Effluent Staff Gauge 1929 to 1943
(We€aIoCo)
Colombo Creek Whitbys Effluent Pressure Recorder| 1943 to 1948
(We€oTaCo)
Colombo Creek Morundah Effluent Staff Gauge 1912 to date
(woco IOC.)
Billabong Jerilderie Pump Effluent Staff Gauge 1912 to date
Creek Station
(WeCoI.Co)
Yanko Creek Morundah Effluent Staff Gauge 1912 to date
(WeCeIsCa)
Yanko Creek Moonbria Effluent Staff Gauge 1912 to 1962
(Woc‘ I.Co, )
Billabong Conargo Effluent Float Recorder 1912 to date
Creek (WaGeIoCo) »
Billabong Boonoke U/S Effluent Staff Gauge 1936 to date
Creek (WeCoIeCo)
Billabong Boonoke D/S Effluent Staff Gauge 1940 to date
Creek (WoCt I.Co )
Forest Creek Quiamong Effluent Staff Gauge 1912 to 1930
(WeCaTIoCa)
Mountain Creek | Mountain 62 Pressure Recorder| 1967 to date
(WQCe IQCO)
Billabong Bundy - Effluent Float Recorder 1940 to date
Creek (WQCO IeCa )
Billabong Windouran 1800 Staff Gauge 1922 to 1950
Creek (Woco Ioco) B
Murrumbidgee Below Yanko Weir 14200% Staff Gauge 1920 to date
River (WeCaTIoCo)
Murrumbidgee Gogeldrie Weir 14300%* Float Recorder 1958 to date
River (WQCOIQCO)
Murrumbidgee Darlington Point 14710% Staff Gauge 1914 to date
River (WOCOI.C.)
Murrumbidgee Hay 21900% Staff Gauge 1885 to date
River (WoColeCo)
Murrumbidgee Maude Weir Effluent Staff Gauge 1936 to date
River (WOC.IOCO)
Murrumbidgee Redbank Weir Effluent Staff Gauge 1937 to date
River (WOC. Ioco)
Murrumbidgee Balranald 63750% Float Recorder 1885 to date
River (w060 Ieco)

* Nominal catchment area, flow reduced by effluent streams,

1sCeIeCo
350MaHoEoA,
JeDaWe
"aT4B,
3.M.Co

Forestry and Timber Bureau,
Snowy Mountains Council,

Water Conservation and Irrigation Commission.
Snowy Mountains Hydro-Electric Authority.
Commonwealth Department of Works,
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The regular measurement of streamflows within the Murrumbidgee Valley at

a number of locations for periods in excess of 50 years, has provided

considerable hydrologic data for the estimation of the water yield of various

catchments and sub-catchments in the valley.

The water yield from a natural

catchment is dependent on many different factors including rainfall, catchment

area, topography and geology.

In addition other significant factors which

affect the volume of runoff resulting from a particular storm are rainfall

intensity, vegetal cover and soil moisture conditions.

Yields at selected long term streamflow stations in the valley-are given

in Table 13.

Details of the recorded maximum, minimum and mean streamflows for

each month of record for the gauging stations on the Tumut River at’Tumut and

on the Murrumbidgee River at Gundagai, Narrandera and Balranald are given in

Appendices 6 to 9 while details of recorded monthly flows at all remaining

stations listed in Table 13, except Burrinjuck Dam and Wagga Wagga are given

in Appendices 10 to 20.

The discharges recorded since 1959, when the first

Snowy Diversion Works were commissioned, are affected by inter-basin diversions

between the Snowy, Murrumbidgee and Murray Valleys..

TABLE 13.
Average Annual Yield
Years of Over Period of Complete
Stream Station Complete Years of Records
Records | Acre Feet Cusec Gallons per
Per Annum ecs Minute
Murrumbidgee River | Mittagang Crossing 44 303,000 415 155,000
Murrumbidgee River | Cotter Crossing 44 774,000 | 1,061 397,000
Murrumbidgee River | Burrinjuck Dam 84 1,276,000 1,748 654,000
Goobarragandra Lacmalac 23 266,000 364 136,000
River

Tumut River Tumut 67 1,099,000 1,506 563,000
Adjungbilly Creek | Darbalara 37 78,000 107 40,000
Murrumbidgee River | Gundagai 84 2,770,000 | 3,794 | 1,420,000
Adelong Creek Batlow Road 23 35,000 48 18,000
Murrumbidgee River | Wagga Wagga 86 2,974,000 | 4,074} 1,520,000
Murrumbidgee River | Narrandera 78 2,478,000 | 3,395 1,270,000
Yanko Creek Offtake 68 239,000 328 123,000
Billabong Creek Cocketgedong 50 65,200 89 33,300
Billabong Creek Bundy 30 215,000 294 110,000
Murrumbidgee River | Below Yanko Weir 42 2,380,000 | 3,260 | 1,220,000
Murrumbidgee River | Darlington Point 50 2,091,000 | 2,860 1,071,000
Murrumbidgee River | Hay 83 2,174,000 | 2,977 1,110,000
Murrumbidgee River | Balranald 84 1,980,000 2,712 1,010,000
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7. AVERAGE ANNUAL RUNOFF

Long term records of streamflow are available at a number of locations in
-he Murrumbidgee River Valley, the longest being the 86 years of records for
Jagga Wagga énd the 84 years for both Gundagai and Balranald.

On the basis of these records, long term average flows have been assessed
‘or a number of sub-catchments within the valley as well as for the whole
durrumbidgee Valley catchment, These estimates are listed in Table 14,
:ogether with the assessed long term average runoff of the adjoining Lachlan

River Valley, which is included for comparison,

TABLE 14
Catchment Estimated Long Term Average
Area Annual Runoff
Basin (Sq.Miles) Acre Feet Acre Feet Percentage
per Annum per Annum Runoff
per Square
Mile
Murrumbidgee Valley 32,440 3,040,000 94 10%
x4 © o ooe
. Murrumbidgee Valley 10,700 2,980,000 280 24,
above Wagga Wagga
Murrumbidgee Valley .
above Tumut River 6,840 19490?000 220 16%
Junction
Tumut Valley above
Murrumbidgee River 1,520 1,240,000 820 33%
Junction
Lachlan Valley ' 32,700 1,075,000 33 47,

From Table 14, iﬁ can be seen that the parts of the valley most conducive
:0 runoff are located above the junction of the Tumut and Murrumbidgee Rivers.
i{n particular, the Tumut River catchment produces almost one third of the
cotal runoff of the valley although comprising only about 5 percent of the
cotal area of the valley. This is largely due to high rainfalls resulting
from the orographic effect of the mountainous headwaters of the Tumut River,
Che steep and rugged terrain receives annual rainfalls of over 60 inches at
some locations which combined with the spring snow melt that occurs from the
1igher areas produces some of the highest percentage runoff rates experienced

in the State,
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It is stressed that the estimated average annual runoff:fOr the Murrumbidgee
Valley as quoted in Table 14, does not represent the volume of water that would
reach the outlet of the valley. Heavy transmission losses in the lower valley
together with diversions for.irrigation and town water supplies, and effluent
flows into the Yanko, €olombo, Billabong Creek System, reduce available
streamflow to such an extent that, at Balranald , about 20 miles from the ;
Murray-Murrumbidgee junction, the recorded long term average flow is of the order ‘:
of 2,000,000 acre feet or about 35 percent less than the estimated average
runoff for the valley.

8. VARIABILITY OF STREAMFLOWS

The variability of streamflow is a major factor which must be considered in
the design and operation of water storage schemes. Whilst average annual flows
are suitable for comparison of long term &ields from catchments, they do not
indicate the surface water resources which could be available in a particular year
or the probable extent to which the available resources could be utilised without i-
the construction of water conservation works.,

In the Murrumbidgee Valley, the available records of streamflow indicate a
significant degree of variability in the flows of the various streams. The least
variation in flow is recorded on the Tumut River where the highest runoff rates
are experienced while the widest range in flow occurs at locations on the lower
Murrumbidgee River,

In terms of annual flows, the gauging station on the Tumut River at Tumut has
recorded variations ranging from 260 percent to 25 percent of the mean annual flow.
At Cotter Crossing on the Upper Murrumbidgee River, a range of from 400 percent
to 20 percent of the mean annual flow has been recorded while at Balranald, the
most downstream statian on the Murrumbidgee River, the range of annual flows is
even wider being from 470 percent to 16 percent, '

Monthly flows at stations in the valley must exhibit greater variations than
that recorded for annual flows. Again the flow in headwater streams is less
variable. At Tumut, a monthly flow range of from 650 percent to about &4 percent
of the mean monthly flow has been recorded while at Balranald this range is

greater, being from 1,200 percent to less than 0,01 percent of the mean monthly

flow.
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Details of the variations in recorded monthly flows for the stream gauging
tations on the Murrumbidgee River at Gundagai and Balranald and the Tumut River
re shown at Figures 18 to 20,

Obviously the most marked variation must occur in instantaneous flows.
able 15 lists the maximum, minimum and mean instantanecus flows recorded at
elected gauging stations over the period of records while Table 16 gives a
omparison of the range of flows recorded on an annual, monthiy and instantaneous
asis, On the main river, the widest range in instantaneous flows has occurred

t Cotter Crossing in the upper valley and has ranged from 11,000 percent to

ero percent of the average daily flow.

TABLE 15
St ream Station Period of Recorded Discharge (Cusecs)
c ted
Rzzgidz Maximum |Minimum | Mean

Murrumbidgee Mittagang 1926 to date 35,900 0 415
River Crossing

Murrumbidgee Cotter 1927 to date 117,400 0 1,060
River Crossing

Goobarragandra Lacmalac 1944 to date 10,250 6.5 364
River

Tumut River Tumut 1901 to date 55,600 30 1,510

Adjungbilly Darbalara 1932 to date 11,800 0 107
Creek !

Murrumbidgee Gundagai 1886 to date 220,000 78 3,790
River

Adelong Creek Batlow Road 1947 to date 4,750 1 48

Murrumbidgee Wagga Wagga 1885 to date 162,000 21 4,070
River

Mufrumbidgee Narrandera 1891 to date 88,000 7 3,400
River

Yanko Creek Of ftake 1902 to date 5,050 0 378
Billabong Cocketgedong 1916 to date 1,480 0 89
Creek

Billabong Bundy 1940 to date 8,050 0 294
Creek

Murrumbidgee Below Yanko 1928 to date 74,500 77 3,260
River Weir '

Murrumbidgee Darlington 1914 to date 35,800 30 2,770
River Point

Murrumbidgee Hay 1887 to date 33,500 0 3,000
River

Murrumbidgee Balranald 1887 to date 36,900 0 2,710
River .
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TABLE 16
Maximum and Minimum Recorded
o . . Flow Ratios
Stream Station Period (Maximum - Ratio to Mean)
of (Minimum - Percentage of Mean)
Records
Annual |Monthly | Instantaneous
rumbidgee Mittagang 1926 to date 3.3 9.3 80
ver Crossing (8.4%) | (1.3%) (0)
rumbidgee Cotter 1927 to date 4,0 13 110
ver Crossing (20%) (0.9%) (0)
barragandra Lacmalac ‘1944 to date 2,8 6,2 28
ver (27%) (3.7%) (1.8%)
ut River Tumut 1901 to date 2.6 6.5 37
(26%) (3.9%) (2,0%)
ungbilly Darbalara 1932 to date 4.2 9.6 113
eek (17%) (2.1%) 0)
rumbidgee Gundagai 1886 to date 3.5 8.5 58
ver (17%) (3.4%) (2,0%)
long Creek Batlow Road 1947 to date 3.2 6.6 101
(36%) (6.0%) (2.1%)
rumbidgee Wagga Wagga 1885 to date 4.1 11 .37
ver : (13%) (1.2%) (0.5%)
rumbidgee Narrandera 1891 to date 4.8 13 26
ver (15%) (0.5%) (0.2%)
ko Creek Offtake 1902 to ddte 4,9 11 15
(5.3%) (0) (0)
labong Cocketgedong 1916 to date 5.0 13 17
eek . . (0) (0) “(0)
labong Bundy 1940 to date 7.8 23 27
eek (4.0%) 0) 0)
rumbidgee Below Yanko 1928 to date 4,6 13 23
ver Weir (19%) (4.2%) (2.3%)
rumbidgee Darlington 1914 to date 4,5 10 12
ver Point (1870) (29 7%) (10 0%)
rumbidgee Hay 1887 to date 4,4 10 11
ver (12%) (1.1%) 0
rumbidgee Balranald 1887 to date 4,7 12 13
ver : (16%) (0.01%) (0)
The variation in instantaneous flows is greatest in the .upper reéions of the
ey where the highest runoff rates occur,
As shown in Table 16 the maximum instantaneous flow rate at locations on the
r river is only slightly higher than the maximum monthly flow rate. This feature,
h is in marked contrast to the headwater streams, is a result of the flat stream

es and large volumes of channel and off river storages in the lower reaches.

e factors have the effect of lowering the peak flow and extending the time base

he floods.
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The distribution of average monthly rainfalls for Cooma, Yass, Wagga Wagga
nd Leeton are shown at Figure 21, Little variation is apparent from month to
>nth at locations in the lower valley however the upper'valley station at Cooma
2ceives a predominance of rainfall durfng the late spring and summer months, 5
Average monthly streamflows do not follow the pattern of monthly rainfall
istribution, Highest average flgws occur in the winter and early spring months
1d the variation is most significant in the middle and upper reaches of the valley.
Graphs indicating the distribution of average monthly stréamflow at Tumﬁt,
arrandera and Balranald are shown at Figure 22,
The high winter-spring flows are largely due to thé=effect of winter
ainfall and spring snow melt on'the Upﬁer Murrﬁﬁbiagee and Tumut Rivér
atchment which combine to produce higher flé&s in tﬁis period at downstream locations

» PERSISTENCE OF STREAMFLOWS

Flows in the majority of streams in the Murrumﬁidgee River Valley persist
>r extended periods after thé cessation of ruhoff producing fainfail and
snsequently it would appearltﬁat the valley has'é high groundwater storage .
apacity which is able to sustain flow, at a diminishing rate, in streams |
iring dry periods.

Streamflow persiStenée is best shown graphically by flow duration curves,
iese are constructed to indicate the percentage of time over the period of
2cords at a gauging station, that the flow was either equél to or greater than;
r alternatively, equal to or less than, a particular value. The flow may be
onsidered on a daily, monthly or annual basis, The daily duration curve defines
he flow regime more reliably than the longer period curves and always is steeper
wan the monthly or annual duration curves,

In this report the flow duration curves have been constructed to represent
he percentage of time flow was.either equalled or exceeded. Both daily and
onthly flow data have been analysed depending on the location of the gauging
tation., At locations on the Murrumbidgee River and its effluents below
urrinjuck Dam, monthly flow duration analyses aré considered appropriate as tﬁe
ffect of the regulation oé flows from the dam since commencement of the storage

n 1913 has been to minimise the difference in variations of daily and monthly flows.
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At gauging stations upstream of the dam, however, and on downstream
:ributaries, exclusive of the Tumut River, flows are uncontrolled and daily
*lows have been analysed to cover the wide fluctuations that can occur in
daily flows on unregulated streams.

.Since 1959, the operation of the Snowy Mountains Scheme has provided
diversions both into and away from the valley and has exerted an effect
sn flow duration characteristics.

Also, in May 1968 storage of water commenced in Blowering Dam on the
‘umut River, and in conjunction with Burrinjuck Dam, has provided control of
;unoff from nearly 70 percent of the catchment of the valley above the
dfurrumbidgee and Tumut Rivers junction, This level of control tends, to a
.arge extent, to reduce the fluctuations in high and low flows at downstream
.ocations., It is therefore expected that in future years the flow duration
:urves for stations below both Burrinjﬁck and Blowering Storages will change
significantly, due to the greater flow regulation provided.

Details of daily flow dﬁration statistics for Adelong Creek at Batlow
Road, Adjungbilly Creek at Darbalara, Goobarragandra River at Lacmalac,
'umut River at Tumut fof pre- and post- Snowy Scheme diversions, and the
{urrumbidgee River at Cotter Crossing are listed in Table 17, while the flow

duration curves for these stations are shown on Figures 23 and 24.

TABLE 17
Percentage Cofresponding Daily Flows in Cusecs
of Time Flow Tamut T T
Equalled or Batlow Darbalara Lacmalac _umu umut Cotter
Exceeded Road pre —post Crossing
Snowy Snowy
10% ’ 95 240 830 3,700 | 3,450 | 2,650
30% 40 80 400 1,600 | 2,350 1,100
50% 20 45 235 800 | 1,700 500
70% 15 30 145 400 1,050 250
90% | 9 15 85 200 500 100
99% 2 2 15 80 200 5
100% 1 0 6.5 30 63 0
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The data in Table 17 shows that the Murrumbidgee Valley streams exhibit a
igh persistence particularly those in the Tumut Valley where the median flows
£ the Goobarragandra River at Lacmalac and the Tumut River at Tumut (pre-Snowy)
ce about 200 cusecs and 800 cusecs respectively (the median flow is that flow
1ich has been equalled or exceeded for half the time),

The data at Table 17 also indicates the degree of improvement in flow
:gulation in the Tumut River after-completion of the Snowy Works., However the
ymparative data for pre and post-Snowy conditions should be treated with caution
3 the pre-Snowy data covers a peridd which is about six times the post-Snowy period.

Details of monthly flow statisgics for a number of selected gauging stations
1 the lower valley downs§ream of.Gundagai are given in Tables 18 and 19 while the

{ow duration curves for these stations are given in Figures 25 to 27,

TABLE 18
’ercentage . Corresponding Monthly Flow in Cusecs for
»>f Time Flow Selected Stations on the Murrumbidgee River
gig:iézg or Gundagai Narrandera Yanko Weir Da;iiziton Hay
10% 8,800 8,400 8,800 7,800 7,800
30% 4,600 3,600 3,200 2,800 3,200
50% 3,200 : 1,800 1,550 1,400 1,600
70% 2,100 1,000 850 900 800
90% - 1,100 500 400 400 300
100% 78 7 77 0 0
TABLE 19
:irgizzagiow Corresponding Monthly Flow in Gusecs
iqualled or Murrumbidgee Yanko Creek Billabong Creek Billabong Creek
ixceeded River at at Offtake at Cocketgedong at Bundy
Balranald
10% 7,000 880 340 740
30% 3,000 280 30 190
50% 1,550 190 8 110
57% 1,250 175 0 85
70% 800 130 0 60
90% - 400 10 0 10
93% 300 0 0
947, 240 0
1009 0 0 0
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The flow characteristics of gauging stations may be combared more directly
on the basis of flow per square mile of catchment area., Figure 28 indicates
the daily flow per square mile characteristics of the selected gauging stations
in the upper valley, which areAincludéd in Table 17, and shows that the
Murrumbidgee kiver at Cotter Crossing'exhibits the worst low flow persistence
in this area of the valley. The gauging stations at Tumut and Lacmalac in the
Tumut Valley, possess the highest natural low flow persistence. The improved
low flow persistenée at Tumut since the commencement of diversions from the
Snowy Scheme in 1960 is clearly shown on Figure 28,

Figure 29 shows the monthly flow per square mile curves for selected
gauging stations in the 1ower'va11ey and -indicates that as expected, the
Murrumbidgee River at Gundagai possesses a better low flow persistence than
the stations at Narrandera and Hay or the Billabong Creek at Cocketgedong.

10. OCCURRENCE OF FLOODING

Flooding in the Murrumbidgee Valley follows a similar pattern to that
experienced in the adjacent Murray Valley. 1In the upper reaches of the valley,
floodwaters pass quickly through the relatively steep reaches of the stream,
providing little warning time to local residents. However, to a large extent,
habitation is sparse and flood damage is.usually confined to the inundation
of river flats adjacent to the stream channels:and the disruptiog of
communications and road services.

Near Gundagai the main river enters a broadening valley and flows onto
the commencement of.the western }lains. Floodwaters become more widespread
in the lower reaches of the valley with considerable overbank flow and
consequent inundation of large areas of land. The effluent Yanko-Colombo-
Billabong Creek Systém transmits a. considerable volume of the floodwaters away
from the main stream, converging mostly on the Edward and Wakool Rivers. During
the major 1956 floods the Wakool River carried more water than either the
Murrumbidgee or Murray Rivers,:

Since the early days of settlement, stream height records and historical
iﬁforma;ioh have shown that the towns of Gundagai and Wagga Wagga have suffered
severe damage in times of high flood. At Gundagai, the highest flood was

estimated to have occurred in July 1853, reaching a gauge height of about
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“1 feet &4 inches. This flood, however, caused relatively insignificant damage
zompared to the flood of June 1852 which reached a height of_40 feet 6 inchesi
10 . inches below the maximum height. During this lower flood ,. the old town of
sundagai, which had been constructed on the flood plain, was largely destroyed‘
and 89 persons oué-of a total town population of 250 were lost. This disastrous
2vent resulted in the reconstruction of the town on higher ground away from the
river,

The monthly distribution of flood peaks at Gundagai for flooés which have
exceeded 23ft. 6 inches on the gauge and for which records are considered reliable
are given in the following Table 20, and are shown diagrammatically at Figure 30,
(A gauge height of 23ft, 6 ins, is the critical height at which the river
commences to break iﬁs banks in flood affected afeas‘in the vicinity of Gundagai).

TABLE 20
Number of Floods Exceeding 23ft, 6inss on the Gundagai Gauge

Jan, | Feb. | Mar, |Apr.| May [June |July [Aug. |Sept. |Oct. |Nov.| Dec.

2 - 2 3 4 | 9 |15 |9 7 13 | 1 1

The cohcéntration.of floods in the period from June to October coincides
with the period of highest rainfall and spring snow melt in the headwater regions,
In the past, extensive flood damage has occurred in the town of Wagga Wagga,
Prior to the completion of a levee system around the town it was not
uncommon for floodﬁaters to enter the business cen;re of the town and cause
significant damage. During the flood of May 1925, the highest recorded for
34 years , the commercial areas of the town were flooded, large numbers of
stock drowned.and crops destroyed, and over one thousand buildings affected.
Daﬁage in the town and surrounding districts was estimatea at $2,000,000,
Although there are no stOragés in the valley with a specific allowance for
flood mitigation, some degree of mitigation at dowﬁstream locations may be

achieved depending mainly on the amount of available storage below the spillway

levels of Burrinjuck and Blowering Dams.
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An assessment has been made of the effect of Burrinjuck and Blowering Dams
and the Snowy Works, on flood levels a; Wagga Wagga based on the behaviour of
past recorded floods in the valley. This has indicated that;

(1) during past floods, Burrinjuck Dam has exercised an appreciable effect
on major flood flows at Wagga Wagga, (in particular, it was estimated
that if Burrinjuck Dam had not been virtuélly-completed during the
May 1925 fiood, the peak height at Wagga Wagga would have reached
about 37 feet or nearly four féet abpve the actual recorded level);

(ii) the Blowering Dam will riormally result in some furﬁher minor

reductiohs'in flood levels at Wagga:Wagga;
(iii) the Snowy Works generally will have only a limited effect on flood
flows in either the Tumut or Murrumbidgee Rivers.

Details of theifour higﬁest recorded floods at selected gauging stations
in the Murrumbi&gee Valley are shown in Table 21. It should be noted that the
periods of records at the stations given in Table 21 vary considerably and

therefore data for the earlier floods may not be available for a number of stationms.
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TABLE 21

Dates and gauge heights of highest

Stream Station reported flood peaks
Murrumbidgee Mittagang March 1950 May 1956 Jan. 1934 | June 1956
River Crossing 1990 15%=-6" 159-1" 140-11"7
Murrumbidgee Cotter March 1950 May 1956 April 1945 June 1956

River Crossing & Jan.1934
319-6% 290Gt 26031 2600
Goobarragandra| Lacmalac Oct. 1955 March 1950 | Oct. 1952 [ June 1956
River 1587 149-6% 130-0% 120-10%
Tumut River Tumut June 1931 July 1905 March 1950 | Oct. 1953
(Pump Stn.) 139-1%" 129-9%w 12961 120-5v
Ad jungbilly Darbalara June 1952 Oct. 1934 March 1950 | Nov. 1950
Creek 129-11%" 12%-6" 1190-4% 117-07
Murrumbidgee Gundagai July 1853 June 1852 April 1870} July 1900
River 4184 40869 40%-6% 3806
lAdelong Creek | Batlow Road Dec. 1947 Oct. 1955 Sept. 1960 | Nov. 1949
110_0w ge_Qe 80_5w 8u_on
Murrumbidgee Wagga Wagga July 1853 April 1870 | June 1891 | May 1925
River 359-9n 359-0" 3404 339-21
kurrumbidgee Narrandera July 1891 June 1931 July 1956 | June 1952
River 184! 28*-10" 289-8n 28%-6%" 28964
Yanko Creek Offtake June 1952 June 1931 March 1950 | July 1956
19v—_6n 199-6% 19941 1983
Billabong Cocketgedong | June 1931 Oct. 1917 Oct. 1916 | July 1926
Creek Below Weir J117-6n 107 -9 10¥-5% 109-4%
Billabong Bundy July 1956 July 1952 Nov. 1956 | May 1950
Creek 17%-7n 16895 15%=10%" 159-8%
Murrumbidgee Below Yanko June 1952 July 1956 June 1931 | March 1950
River Weir 1320 24951 2484 2494w 2403w
Lurrumbidgee Darlington July 1956 June 1952 July 1931 | March 1950
River Point 24967 24% 4 2481 239-10%
Murrumbidgee | Hay July 1956 July 1891 | July 1931 | May 1870
River 299-6%" 29921 289-10%" 289-10"
urrumbidgee Balranald August 1956 | August 1891 | July 1931 | July 1952
River 23v-10%% 2282w 2291w 21%-11w
Notes All gauge heights relate to the present gauge zero at each location,

11. DROUGHT PERIODS

While there is no generally adopted definition of the term "drought®, it is

usually accepted as being an extended period of low rainfall over a particular

catchment.,

However, the criteria used in assessing if an area is under drought

conditions vary widely with geographical location, average rainfall and normal

crop requirements.

For example, a continuous period of twelve months with very

low rainfalls may well be considered as a drought on a well-watered coastal

catchment but as a normal condition on an inland catchment.
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In general, an area is accepted as being under drought conditions when
-he soil moisture is insufficient for the requirements of the majority of
:rops during the growing season and when water shortages for domestic, industrial
>r municipal purposes are experienéeda A diminished or exhausted rate of
streamflow is a prime indicator of drought conditions,

Histograms of the annual rainfalls which have been recorded at Cooma and Yass
€from 1859 and 1899 respectively are shown at Figure 31 whilst those recorded at
3alranald and Leeton from 1872 and 1914 respectively are shown at Figure 32, These
€igures indicate that the Murrﬁmbidgee Valley experienced extremely low rainfalls
in 1902, 1915, 1919, 1944, 1957 and 1967.

At Cooma the lowest.annual rainfall occurred in 1930 when a total of only
10,5 inches was registered. Dry conditions were confined to the upper parts of the
salley during this year and other regions of the valley received reasonable
rainfalls, Minimum annual rainfalls at other areas within the valley were 8.3
inches at Ydass and 9.3 inches at Wagga Wagga, both in 1944, while Leeton recorded
1 minimum of 7.1 inches in 1914,

The minimum rainfalls recorded in a consecutive period of twelve months are
zenerally less than the minimum annual values. At Cooma, the minimum recorded
twelve monthly rainfall was approximately 9 inches, occurring during the period
from October, 1922 to September, 1923, At other locations within the valley, the
ninimum twelve monthly rainfalls were 8.3 inches at Yass from January to December,
1944 while Wagga Wagga and Leeton recorded 7.3 and 5.4 inches respectively from May
1914 to April, 1915,

Since the commencement of streamflow records at Gundagai in 1887, the lowest
recorded streamflow over a period of twelve consecutive months occurred prior to the
construction of Burrinjuck Dam, from March 1902 to February 1903, when a total
flow of only about 431,000 acre feet was recorded.

The minimum twelve monthly flows and the percentages of the respective mean
annual flows at selected gauging stations in the Murrumbidgee Valley, are shown

at Table 22.
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TABLE 22
Minimum Twelve Monthly Flow
. _ Percentage
Stream Station Period Acre Feet | of Mean
' Annual Flow
Murrumbidgee River |Mittagang Crossing | March 1967 to 22,200 7.3%
February 1968
Murrumbidgee River | Cotter Crossing February 1965 133,000 17%
to January 1966 ‘
Goobarragandra Lacmalac May 1967 to 50, 500 18%
River April 1968
Tumut River Tumut June 1914 to 238,400 21%
May 1915
Adjungbilly Creek Darbalara June 1944 to 10, 400 14%
May 1945
Murrumbidgee River | Gundagai March 1902 to 431,400 16%
February 1903
Adelong Creek Batlow Road May 1967 to 11,400 32%
April 1968
Murrumbidgee River |Narrandera March 1902 to 337,500 14%
February 1903
Yanko Creek Offtake June 1914 to 11,000 4,6%
May 1915
Billabong Creek Cocketgedong November 1928 0 0
to July 1930
(21 months)
Billabong Creek Bundy June 1944 to 6,800 3.1%
. May 1945
Murrumbidgee River |Below Yanko Weir July 1944 to 318,200 13%
June 1945
Murrumbidgee River |Darlington Point July 1944 to 257,900 12%
June 1945 '
‘Murrumbidgee River |Hay April 1902 to 255,300 12%
March 1903
Murrumbidgee River |Balranald July 1944 to 174,500 8:.7%
June 1945

Details of the minimum three monthly and six monthly flows recorded at

elected gauging stations are given in Table 23,
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TABLE 23
_ Minimum Recorded 3 Months and
Stream Station 6 Months Flow (Acre Feet)
3 Months 6 Months
Murrumbidgee River Mittagang Crossing 2,291 6,208
Dec. 1967 to Dec. 1967 to
Feb. 1968 June 1968
Murrumbidgee River Cotter Crossing 585 7,927
Feb. to April Nov. 1967 to
1968 April 1968
Goobarragandra River Lacmalac 3,045 11,142
Jan. to March Nov. 1967 to
1945 April 1968
Tumut River Tumut 11,030 47,792
Feb. to April Nov. 1914 to
1915 April 1915
Adjungbilly Creek Darbalara 420 1,857
‘ Jan. to March Nov. 1967 to
1968 April 1968
Murrumbidgee River Gundagai 48,632 150,291
Feb. to April Jan. to June
1902 1902
Adelong Creek Batlow Road 616 1,335
Feb. to April Nov. 1967 to
1968 April 1968
Murrumbidgee River Narrandera 31,146 70,546
Feb. to April Nov. 1914 to
1915 April 1915
Yanko Creek Of ftake 0] 656
Nov. 1914 to Nov. 1914 to
Jan. 1915 April 1915
Billabong Creek Cocketgedong 0 0
Nov. 1928 to Nov, 1928 to
Jan. 1929 Apr. 1929
Billabong Creek Bundy 0 40
Jan. 1945 to Dec. 1944 to
Mar, 1945 May 1945
Murrumbidgee River Below Yanko Weir 29,236 73,864
Feb. to April Nov. 1944 to
1945 April 1945
Murrumbidgee River Darlington Point 21,596 53,938
Feb. to April Nov. 1944 to
1945 April 1945
Murrumbidgee River Hay 7,962 34,928
Feb. to April Nov. 1944 to
1945 April 1945
Murrumbidgee River Balranald 4,630 18,006
Feb. to April Dec. 1944 to
1945 May 1945
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12. THE 1964-1968 DROUGHT

Between October 1964 and May 1968 the Murrumbidgee Valley, in common with
nost of the State, experienced several extended periods of extremely low rainfall,
The recorded monthly rainfalls at Cooma, Yass, Wagga Wagga and Leeton for the
yeriod from 1964 to 1969 are set out in Table 24 and are compared with the
average monthly rainfall for the respective location,

TABLE 24

COOMA (Rainfall in points)

Month ' YEAR Average
1964 | 1965 | 1966 | 1967 | 1968 1969 Monthly
Rainfall
January 6 0 105 307 147 73 227
February 110 40 122 50 1 423 204
March 122 0 269 65 103 463 193
April 533 86 18 13 39 181 143
May 60 26 103 98 266 202 131
June 58 97 | 165 36 30 163 138
July 187 -34 84 34 84 65 111
August 184 364 55 223 57 53 99
September 112 104 141 167 3 115 147
October 510 282. 293 167 61 214 181
November 238 126 317 191 155 789 191
December 136 335 474 21 448 179 199
TOTALS 2,256 | 1,494 : 2,146 | 1,372 |1,394 |[2,920 1,964
3%% Boe 449
YASS (Rainfall in points)
Month v YEAR Average
1964 | 1965 | 1966 | 1967 | 1968 1969 i::ﬁ?:{l
January 159 0 119 324 176 150 187
February 16 1 246 27 0 453 152
March 169 52 302 53 66 391 187
April 217 199 43 0 187 367 189
May 181 107 170 83 | 738 283 201
June 173 100 232 143 151 245 : 239
July 492 99 177 56 124 241 222
August 211 283 190 340 350 171 226
September 384 662 260 220 62 207 206
October 602 482 372 112 284 .| 526 251
November 14 | 148 | 305 31 141 248 204
December 317 314 245 1 505 133 211
TOTALS 2,935 | 2,047 |2,661 | 1,390 |2,784 | 3,415 2,475

353 629
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TABLE 24 (cont. ..)

WAGGA WAGGA (Rainfall in points)

Month ' ‘ YEAR Average
1966 | 1965 | 1966 | 1967 | 1968 | 1969 | FORERLY
January 129 0 84 157 260 83 148
February 6 17 88 5 2 237 146
March 105 o .| 507 60 64 508 169
April 563 150 28 1 176 533 163
May 166 141 169 85 601 300 187
June 236 | 127 134 154 168 265 244
July 299 119 246 10 237 278 192
August 109 356 228 212 284 149 198
September 370 183 268 127 54 277 181
October 367 243 231 139 230 235 213
November 43 206 231, 44 | 161 269 160
December 166 169 436 0 213 68 150
TOTALS 2,559 | 1,711 | 2,650 994 | 2,450 | 3,299 2,151
25% S48
LEETON (Rainfall in points)
Month YEAR Average
1964 | 1965 | 1966 | 1967 | 1968 | 1969 | FONERLY
January 100 2 50 19 | 211 63 122
February 3 0 22 3 89 444 101
March 20 3 244 50 117 362 131
April 260 223 21 3 142 225 133
May 82 120 172 117 391 381 152
June 124 140% 35 143 100 244 166
July 134 60* 137 35 166 201 142
August 136 276% 161 123 98 86 160
September 309 59% 198 66 47 186 138
October 204 182% 308 157 93 42 174
November 23 2247 183 0 59 173 124
December 90 187* 365 0 250 37 124
TOTALS 1,485 | 1,476 | 1,896 716 | 1,763 | 2,444 1,667
131 Y23

No official records are available at Leeton for the period June to December
1965,

* Yanko Agricultural Research Station Records.
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Following the good rains of October, 1964 most of the valley entered a period
of low rainfall which continued until August 1965, 1In this period many locations
in the valley, and in particular, above Gundagai, experienced below average
rainfalls for up to eight consecutive months, As a result, most of the upper
valley was declared a drought area for varying periods between March and
November 1965, Goodlrainfalls generally from August to December 1965 improved
conditions throughout the valley although it was not until December 1965 that the
worst affected areas around Cooma were removed from the list of declared drought
areas,

The first six months of 1966 again produced poor rainfalls however, on this
occasion,, the lower valley was the worst affected. The western areas of tﬂ;
valley that comprise part of the Hay Pastures Protection District were declared i
a drought area in March 1966 and by June 1966 most of the areas above Gundagai
were similarly proclaimed, During the latter six months of 1966 good rainfalls
were received and by September, 1966, improved conditions had again been
‘restored to most of the valley,

The start of 1967 again saw the commencement of severe drought conditions.,
In the upper valley many locations recorded mine months of below average rainfall
in this year, while in the lower valley, below average rainfalls for the entire
twelve months of the year were experienced at many locations,

Good rainfalls in May and July of 1968 in the lower valley allowed the
removal of the drought proclamation in these areas, however, in the upper
Murrumbidgee Valley (in the Cooma Pastures Protection District), sufficient
relief was not obtaineé until May 1969 for the drought proclamation to be removed.

Little inflow occurred into Burrinjuck Dam during 1967 and although some
useful rainfalls occurred during the first few months of 1968, no significant
increase in storage occurred., As a result the first six months of 1968 was cne
of the most critical periods iﬁ the histofy of the valley, in respect of the
availabiiity of rural water supplies and the volume in the storage fell to

26,000 acre feet in March, 1968,
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The effect of the drought on inflows to Burrinjuck Dam can be seen from
the following Table 25 which indicates the minimum volume of water stored in
Burrinjuck Dam for each month from January 1964 to December 1968. The

capacity of the dam at full supply level is 837,000 acre feet.

TABLE 25
Minimum Volume of Stored Water
During Month in Thousands of Acre
Month Feet during the 1964-68 Drought.

1964 1965 1966 1967 1968
January ‘ 633 763 428 703 70
February 526 683 312 605 27
March 405 561 228 438 26
April 360 527 160 367 27
May 426 529 161 351 28
June 459 536 179 357 164
July 528%* 545 234 368 255
August 829* 558 284 373 285
September 826%* 602 391 405 457
October 830%* 576 540 407 454
November 827% 629 683% 322 454
December 816 597 825% 198 440

* Reservoir full during months

Because of the depleted storage, it was necessary to apply restrictions
in December 1967 on the use of water downstream of the dam. The restrictions
continued until June 1968 and during the autumn and winter periods from March
to June 1968 when the irrigation demand was at a minimum, releases from the
dam were‘maintained in the low range from 13 to 28 cusecs.

During the early months of 1968 when Burrinjuck storage had reached
critically low levels, it became apparent that the restriction supply still
required during the remainder of the irrigation season could not be provided
unless special releases were made from the Snowy works to supplement the
anticipated releases corresponding to the Snowy minimum annual notification.
Additional water was subsequently released from the Snowy Works and enabled
the provision of a restricted supply to be continued until the conclusion of
the irrigation season. These further releases from the Snowy Works were
considered to comprise part of the minimum notification of releases for the

next irrigation season of 1968/69.
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The streamflow behaviour in the valley during the 1964-68 period clearly
reflects the effect of continued low rainfalls, All streams were, at one time
>r another, reduced to very small flows and low twelve monthly totals were
recorded at most locations. The minimum twelve monthly totals recorded at

selected gauging stations during the drought and the respective percentages of

the mean annual flow at each station, are given at Table 26.

TABLE 26
Minimum Twelve Month Flow for the
Stream Station Period 1964 -1968
Percentage
Period Acre Feet of Mean
Annual Flow
Murrumbidgee River Mittagang Crossing| March?67-Feb,?68 22,204 7y
Murrumbidgee River | Cotter Crossing Oct.?67-Sept,.¥68 104,007 |12y 13%
Goobarragandra Rv, | Lacmalac May Y67-Apr.'68 50,522 18%
Tumut River Tumut Dec,%67-Nov, 68 721,100 67%
Adjungbilly Creek | Darbalara May *67-Apr, '68 11,757 15%
Murrumbidgee River | Gundagai June®67-May %68 [1,668,800 ]b3%g 60%
Adelong Creek Batlow Road May 967-Apr.'68 5,342 16%
Murrumbidgee River | Narrandera June?®67-May "68 972,900 |/209 39%
Yanko Creek Offtake June? 67-May Y68 98,626 [lak 419 -«
Billabong Creek Cocketgedong Feb.“67—Jan,'68 608 10%
Billabong Creek Bundy June?67-May '68 19,876 |25 8%
Murrumbidgee River | Below Yanko Weir June¥67-May 68 840,700 36%
Murrumbidgee River | Darlington Point June?67-May 168 515,500 24% >~
Murrﬁmbidgee River | Hay June?67-May ¥68 436,520 |S¥% 20%
Murrumbidgee River | Balranald June®67-May 768 281,670 hey 14% v d

From Table 26, it is apparent that the Tumut River did not reach the low

flows experienced at gauging stations on the upper Murrumbidgee River,

This

was due largely to the supplementation of natural flows by releases from the

Snowy Mountains Scheme,

Although very low flows were reached in many streams during the drought,

only at locations on the upper Murrumbidgee River and on streams in the

effluent system in the lower valley did the flow cease altogether.

of the minimum three months and six months flow totals, are given in Table 27,

Details
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TABLE 27
Minimum Total Flow
During Period
Indicated
Stream Station (Acre Feet)

3 Months 6 Months
Murrumbidgee River Mittagang Crossing 2,063 5,448
Murrumbidgee River Cotter Crossing 597 6,947
Goobarragandra River Lacmalac 3,922 11,142
Tumut River Tumut 86,100 292,100
Adjungbilly Creek Darbalara 420 1,857
Murrumbidgee River Gundagai 279,100 567,200
Adelong Creek Batlow Rcad 616 1,335
Murrumbidgee River Narrandera 125,600 381,200
Yanko Creek Offtake 12,550 37,370
Billabong Creek Cocketgedong 0 0
Billabong. Creek . Bundy 33 1,296
Murrumbidgee River Below Yanko Weir 105,000 329,800
Murrumbidgee River Darlington Point 42,000 131, 300
Murrumbidgee River Hay 24,720 100,020
Murrumbidgee River Balranald 12,610 45,370

13. WATER REQUIREMENTS FOR CURRENT DEVELOPMENT

The large areas of fertile and highly productive lands that are to be
found in the Murrumbidgee Valley have encouraged intensive irrigation
development, Some 500,000 acres of irrigated land lie within the valley and
in 1970 comprised about 40 percent of the total irrigated area within the State,

The suitability of the plains of the Murrumbidgee Valley for large scale
irrigation development was recognised before the end of the last century and
following an inquiry by the Parliamentary Standing Committee on Public Works,
the Government, in December 1906, authorised the construction of Burrinjuck
Dam., Work commenced in 1907, the dam being constructed in stages to enable
progressive dévelopment of irrigation along the valley, By 1925 an
operational storage capacity of 772,000 acre feet was attained. The
enlargement of Burrinjuck Dam to its present capacity of 837,000 acre feet
commenced in 1941 and was completed in 1957. The dam has a catchment area
of 5,000 square miles, a crest length of 500 feet and a spillway discharge

capacity of about 350,000 cusecs,
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In the Murrumbidgee Valley large concentrated areas of suitable topography
nd soil types were found away from the confines of the main river and offered
juch outstanding irrigation potential that it was considered desirable to bring
;ater some distance from the river in large canals for distribution into
rrigation Areas and Districts,

This type of irrigation enterprise constitutes a large part of the
levelopment in the valley and only relatively small areas are cultivated by
yrivate irrigators, diverting water by liceﬁse under the Water Act.

The existing Murrumbidgee Valley irrigatian schemes have followed one of
:wo types - Irrigation Areas or Irrigation Districts. In the former, large
ireas of land are resumed and divided into smaller holdings which are allotted
:0 individual farmers on a perpetual lease or freehold tenure. Water is supplied
chrough a system of channels and works controlled by the Water Conservation and
Irrigation Commission, In an Irrigation District, water is supplied through a
system of channels and works to a number of existing privately-owned farm holdings.

Irrigation Areas are by far the most dominant type of irrigation development
in the Murrumbidgee Valley, The Murrumbidgee Ifrigation Area, embracing the
4irrool and Yanko Areas, is the largest of the developed areas and was designed to
sover over 700 square miles of fertile land surrounding the towns of Griffith
and Leeton, It was commenced in 1912 and today covers 414,000 acres, (650 square
niles) of which more than half is under irrigation.

A wide range of rural activities are undertaken and yield a large number of
sroducts, On the larger farms, rice is most common and in fact is one of the main
crops of the Area. A variety of cerealcrops and grazing for fat lambs and wool
are other activities on the larger areas.

On the smaller horticultural farms citrus fruit, stone fruits fore canning,
fresh fruit and vegetables and grape crops for wine production, each make

significant demands on available water supplies,



63,

Diversions for the Murrumbidgee Irrigation Area:are made from the Berembed
and Gogeldrie Weir pools through channels to the irrigated areas, The total
annual reéuirement depends largely on the type and quantity of each product that
is cultivated each year and also on the natural rainfall received during the growing
season. During a dry year, diversions can exceed 700,000 acre feet annually but
fall significantly in more normal years. For example in the 1968/69 irrigation
season when rainfalls were up to 50 percent above normal at some locations, the
total diversion to the Murrumbidgee'Irrigation Area was only about 500,000 acre
feet.

In recent years, the Coleambally Irrigation Area has been developed on the
southern side of the Murrumbidgee River opposite the Murrumbidgee Irrigation Area
and supports grazing and cropping interests similar to those undertaken on the
1eighbouring northern area,

At August 1972, 313 large farms of about 550 acres each, and 22
worticultural farms, each of 50 acres, were‘deve10ped°

Diversions are again dependent on the type and quantity of cropping and
:ainfall received during the irrigation season, At the present stage of
jevelopment on the existing settled farms, an annual diversion of about 280,000
icre feet could be anticipated in a normal year.

The Irrigation Districts in the valley received water for stock and domestic
wurposes and for the irrigation of pastures and some cereal crops. North of the
furrumbidgee River and to the west of Griffith, are located the Wah Wah, Benerembah
nd Tabbita Irrigation Districts. Water supplies to these Districts are maintained
‘hrough the channel systems-of the Murrumbidgee Irrigation Areas and are utilised
redominantly to support sheep raising and wheat growing interests and some
rrigation of cereal crops. Supplies to the Wah Wah District are partially from
{rainage from the upstréam Districts,

‘The Wah Wah District, covering about 900 square miles, is the largest of these
hree districts and receives water mainly for stock and domestic purposes.
xrigation of crops is confined to the central and more easterly sections of the
istrict,

Gumly is a small Domestic and Stock Water Supply and Irrigation District of only
bout 350 acres, situated near Wagga Wagga. Supplies are pumped from the

urrumbidgee River for the irrigation of small acreages of fruit, vegetables, pastures

nd foddex crops,
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The Lowbridge District in the far west of the valley is constituted as a flood
1itrol and Irrigation. District and differs from the other Irrigation Districts
the valley in that water supplies are provided by diversions from Maude and
dbank Weirs, which create artificial flooding of pasture lands within the
stricte Releases are not made from headwater stofages to provide for this
20d irrigation.

Another demand on available water supplies in the valley is made by the Yanko,
lombo and Billabong Creek Water Trust Districts and the Algudgerie Creek Weir
ter Trust District. In these Districts; stock and domestic water is supplied
d distributed through natural water courses on the properties, after diversion
to Yanko Creek from the pool of Yanko Weir on the main river, All operational
pects are controlled by members of the Trust.

As indicated previously, private irrigation conducted under license forms a
gnificant but smaller part of the total irrigation development in the valley,

e area irrigated under license has risen from about 28,000 acres in June 1944
over 203,000 acreslin June 1971, Similarly the number of licenses has
creased .from 242 to 1,220 in the same period.

The average area per license was about 114 acres in 1944 but fell below
10 acres in 1947.. It remained relatively constant between about 88 and 100
res until 1963, when a general increase occurred (1971 average 176 acres),
1eAgrowth of the number of licenses and the corresponding area ifrigated in
.e‘valley since June 1944 is shown on Figure 33.

In addition to water diverted and used for irrigation purposes, supplies of
irface water are obtained for town, commercial and industrial use, A total of
18 licenses under the Water Act were current for these purposes at the end of
mme 1971 (authorised for a total diversion capacity of 82,528 gallons per minute
: 220 cusecs). Experience hés shown, however, that diversion pumps do not operate
ntinuously and 25-30 percent of the authorised capacity is the more likely
serage diversion to occur,

Most major towns in the central regions of the valley receive reticulated
ater supplies through the distribution systems of either the South-West

ablelands Water Supply Scheme or the Southern Riverina County Council,
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The South-West Tablelands scheme draws water from the Murrumbidgee River
Jugiong about 20 miles above Gundagai, and after treatment, it is pumped to
o service reservoirs at Cowang Gap about 10 miles west of Jugiong. Through
series of gravitational mains, booster pumps, balance tanks and service
servoirs reticulated water supplies are provided to ;bout 30 towns in an area
the north of the rivef extending from Jugiong westward to Ardlethan and Ungarie,
distance of nearly 100 miles, At Jugiong, water can be pumped from the river at
rate equivalent to 187,000 gallons per hour while the annual consumption of the
tire scheme was estimated to be 800 million.gallons (about 3,00b acre feet) in
68.
The Southern Riverina County Council was established in 1938 to supply
ticulated water supplies to towns and villages in six Shire Districts to the
uth and in the vicinity of Wagga Wagga, 1Initially water was pumped from the
ver at Wagga Wagga and aftef treatment; distributed by both gravitation and pumping;,
the various towns in the system. Augmentations to the system have progressively
en made and at present, six further independent systems are in operation, serving
e towns of Tarcutta, Mangoplah, Woomargama, Humula, Morundah and Rand, each system
taining water from either bores or a creek near the town concerned,
Most other towns outside the regions supplied by the above two systems, obtain
ter supplies by pumping directly from adjacent rivers and streams or from bores
nk into productive alluvium beds, The only two storages constructed specifically
r town water supply purposes are located on Little Gilmore and Wandalybingle
eeks to supply towns of Batlow and Bethungra respectively. Both storages are only
latively small, having capacities of 110 acre feet and 480 acre feet respectively.,
The areas authorised for irrigation by license under the Water Act, as at the
th June 1971, on the various streams in the valley are shown in the following

ble 28.
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TABLE 28
Area Licensed
Section of Valley for Irrigation
as at June %71
(Acres)
Murrumbidgee River to Numeralla River Junction 150
Tributaries of Murrumbidgee River for Section 260
Total for Section 410
Murrumbidgee River from Numeralla River Junction to
Burrinjuck Dam 860
Numeralla River and tributaries 995
Molong River and tributaries 759
Yass River and tributaries 875
Other Murrumbidgee tributaries for Section 888
Total for Section 44377
Murrumbidgee River from Burrinjuck Dam to Tumut River
Junction 1,180
Tumut River above Gilmore Creek Junction and
tributaries 1,467
Tumut River below Gilmore Creek Junction and
tributaries 2,109
Goobarragandra River and tributaries 647
Gilmore Creek and tributaries 905
Other Murrumbidgee River tributaries for Section 347
Total for Section 6,655
Murrumbidgee River from Tumut River Junction to
Mundowy Weir Site 12,232
Adelong Creek and tributaries 444
Tarcutta Creek and tributaries 1,757
Other Murrumbidgee River tributaries for Section 1,526
Total for Section 15,959
Murrumbidgee River from Mundowy Weir Site to
Murray River 157,264
O0ld Man Creek and tributaries 7,751
Yanko Creek and tributaries 6,035
Other Murrumbidgee River tributaries for Section 4,574
Total for Section 175,624
TOTALS - MURRUMBIDGEE VALLEY 203,025
TOTALS - MURRUMBIDGEE BELOW BURRINJUCK DAM 198,238

From the above Table 28, it is apparent that the scale of private
irrigation is most intense in the reach of the river between the Mundowy
Welr Site and the Lachlan River confluence.

The following Table 29 indicates the maximum pump diversion capacities

in the valley for town and industrial water supply purposes..
TABLE 29

Maximum Diversion Capacities
Section of Valley for Town and Industrial Water
Supplies. (Cusecs)

Murrumbidgee River and tributaries

above Burrinjuck Dam 23
Murrumbidgee River and tributaries from

Burrinjuck Dam to Mundowy Weir Site 36

(excluding Tumut River)
Tumut River and tributaries 8
Murrumbidgee River and tributaries from

Mundowy Weir Site to Murray River 152

TOTAL 219
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The above requirements are based on the continuous operation of licensed /
umps at full capacity,

Experience has shown that licensed pumps for town, industrial and stock and
omestic purposes do not operate continuously on a daily basis and it has been
ound that continuous operation at about % pump capacity would approximate the
aximum annual diversion of these pumps,

In addition to irrigation, town and industrial water supplies, there is also

substantial demand for stock and domestic supplies for landholders whose properties
order streams in the valley, and who are entitled to divert water, subject to
onditions, without requiring a license under the Water Act, Stream frontages

f properties in this category total about 3,500 miles in the valley.

The éarliest water conservation storage constructed in the valley is
urrinjuck Dam located almost midway between Gundagai and Yass, Construction was
ommenced in 1907 by the Department of Public Works and continued by the Water
onservation and Irrigation Commission after it was established in 1913.
ompletion of the dam was delayed by the 1914-18 World War and although storage
ommenced in the dam in 1912, construction was not completed until 1927,

Blowering Dam located on the Tumut River about 8 miles upstream of Tumut is
he other major water conservation work in the valley. It was constructed by the
nowy Mountains Authority as agent for the State of New South Wales, with the
ater Conservation and Irrigation Commission being the constructing authority.

It is of earth and rock fill construétion, has a crest length of about 2,500
eet and is provided with an overflow spillway in the right abutment with a
apacity of 83,000 cusecs, The storage has a capacity of 1,322,000 acre feet
nd ranks among Australia?s largest water storages.,

Although the natural catchment area of the dam is only 620 square miles or
bout one eighth the catchment of B;rrinjuck, the inflows are greater than those
f Burrinjuck, This is due partly to the extremely high runoff of the Tumut River

nd also to the effect of releases from the works of the Snowy Mountains Scheme.
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The total regulated flow from Burrinjuck and Blowering Dams has been
sessed at 2,162,000 acre feet per annum at Gundagai, subject to restrictions
ing applied in dry times.

« POSSIBLE IRRIGATION DEVELOPMENT

Irrigation in the Murrumbidgeé Valley is mainly associated with the growing
cereal crops particularly rice, fodder crops, improved pastures, fruit
ncluding grapes) and vegetables, In the Mu;rumbidgee Irrigation Areas and
sociated Districts alone, the total value of annual production over the three
ar period ending June 1971, has averaged in excess of $30 million, while in
e adjacent Coleamball& Irrigation Area, the value of annual production rose to
out $5%5 million during the year ended June 1971,

The remarkable success of the Murrumbidgee Irrigation Areas and Associated

stricts focused attention on the benefits of irrigation., Consequently in order
obtain irrigation benefits from the diverted waters from the Snowy Scheme, the

ate of New South Wales agreed to construct Blowering Dam, The purpose of this
orage was the conservation for irrigation purposes of the releases into the Tumut

ver from the works of the Snowy Scheme. Releases from the Scheéme of these waters,
ich include the natural flows in the Upper Tumut together with water diverted into

« Tumut from the Eucumbene and Tooma River catchments, are heaviest in winter when

e demand for energy from the power stations of the Scheme is greatest., It is

ie function of Blowering to coﬁserve these winter releases from the Scheme for

ter rélease at a‘time when they can be putlto further use for irrigation,

To facilitate irrigation development planning, the Blowering Investigation
)mmi;tee was established in 1952 to report on the most appropriate means of
:ilising thé additional regulated water supplies. After extensive inQestigations
ttending over several years, this Committee recommended, in addition to other
:ve lopment north of the river, the establishment of an irrigation area on lands
suth of the Murrumbidgee River extending westwards from Yanko Creek. Adoption
€ the Committee’s recommendation led to the development of the Coleambally
‘rigation Area.

The Coleambally Irrigation Area is one of the largest irrigated land settlement
chemes yet attempted in Australia , and when completed will occupy an area of

)0,000 acres and will comprise approximately 570 large area mixed farms and
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0 horticultural farms. So far 313 farms have been made available for mixed
rming and 22 for horticultural purposes. At present, a total area of about
,000 acres is being irrigated.

The recent decision to defer further development of farms in the Coleambally
rigation Area was necessitated by conditions in the rural economy. In the
esent situation immediate continuation of the Coleambally development as
eviously planned would, in all probability, have lead to increased competition
r local and overseas markets which, in the case of rice, are becoming
creasingly difficult to obtain and less remunerative to the industry. As new
ttlers in the Coleambally development depend upon an assured return from high
lue crops, such as rice, in the first years of occupation it was considered that
w settlers could enéounter extreme difficulty in becoming properly established.

Blowering Dam on the Tumut River became operational in 1968 and has a
orage capacity of 1,322,000 acre feet which in conjunction with Burrinjuck Dam,
ovides a regulated flow at Gundagai of 2,162,000 acre feet per annum.

Irrigation schemes have long been a feature of the.development of the valley,
wever the development of private irrigation enterprises along the regulated
reams, tributaries and effluents of the valley is now almost characteristic of
dern irrigation development. |

Within the Murrumbidgee Valley there are extensive areas of land which would

suitable for this latter form of irrigation development., Many of these areas
1 the. lower section of the valley are however téo remote from surface water
ipplies to be economically developed as private schemes usingtpresently adopted
:chniques.

Névertheless the area of potentially irrigable land within the Murrumbidgee
tlley which might reasonably be expected to be within the scope of development
' pfivate enterprise,bas been assessed as being of the order of 990,000 acres
* which about 300,000 acres are situaﬁed in the upper valley above the storages
I Burrinjuck and Blowering Dams and along tributary streams entering the
irrumbidgee River and its effluents.

The distribution of the assessed irrigable areas along the main rivers, their
:ibutaries and effluents, excluding existing and proposed Areas and Districts, is

1own in the Following Table No. 30.
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TABLE 30
Area Assessed as Suitable
Section of Valley for Private Irrigation
Development (Acres)

Murrumbidgee River (above Burrinjuck Dam) - 11,000
Molonglo River 6,000
Numeralla River 8,000

Yass River 8,000
Goodradigbee River 700
Minor Tributaries 1,200
Murrumbidgee River (Burrinjuck to Tumut River) 4,000
Jugiong Creek 1,000
Minor Tributaries 600
Tumut River and Tributaries above Blowering 500
Tumut River below Blowering 8,500
Goobarragandra River and tributaries 1,000
Gilmore Creek 2,000
Adjungbilly Creek 2,000
Minor Tributaries (D/S Blowering Dam) 500
Murrumbidgee River (Tumut River to Tarcutta Creek) 24,000
Adelong Creek 3,000
Tarcutta €Creek 17,000
Minor Tributaries 30,000
Murrumbidgee River (Tarcutta Creek to Berembed Weir) 52,000
01d Man Creek 48,000
Minor Tributaries 41,000
Murrumbidgee River (Berembed Weir to Hay) © 209,000
Yanko Creek and Effluents 133,000
Billabong Creek and Tributaries 136,000

above Colombo Creek
Billabong Creek and Effluents 103,000
below Colombo Creek

Minor Tributaries and Effluents 20,000
Murrumbidgee River (Hay to Murray River) 111,000
Minor Tributaries and Effluents 8,000
TOTAL : 990,000

In addition to the foregoing and the areas at present embraced by irrigation
schemes, there are large tracts of land eminently suited for further irrigation
development, This is illustrated by the fact that during the period in which the
Blowering Investigation Committee was active, a total area of about 2,500,000
acres was proclaimed under the Closer Settlement Act as having the potential for

development using the waters of Blowering Dam.
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It is apparent that the availability of water resources rather than the
tent of irrigable land will be the limiting factor on ultimate irrigation
velopment in the Murrumbidgee Valley.

INVESTIGATION OF STORAGE PROPOSALS

Construction of the original Burrinjuck Dam , of 772,000 acre feet capacity
mmenced in 1907 and the investigations on which design concepts were formulated
re undertaken at a time when only very limited streamflow records were available,

During the construction period a number of floods occurred, giving rise to
ncern as to the adequacy of the spillway capacity. The highest of these floods,

1925, reached a height of more than 3 feet over the parapet of the dam.

Further field investigations and analytical studies were undertaken and in
40 it was decided to carry out a range of remedial and improvement works, including
icreasing both the spillway and storage capacities,

These works were delayed somewhat by World War II but were completed in 1957,
len the present structure, providing a storage of 837,000 acre feet became.
verational.

Preliminary investigations for Blowering Dam on the Tumut River were undertaken
; early as 1907 but detailed studies did not commence until 1950. From 1950 until
mstruction commenced in 1965, comprehensive surveys , geological investigations,
rdrologic assessments and general engineering studies were carried out., In 1968
1e dam was completed, a storage capacity of 1,322,000 acre feet being provided.

To provide the facility for continuing water resources development in the
arrumbidgee Valley, further major storages will be required in the future, 1In
aticipation of this need detailed investigations have been proceeding in respect
of ﬁhe Lake Mejum Storage proposal, involving the natural depressions of Lake
2jum, Mejum Swamp, Lake Coolah and Thompsons Lagoon, which are situated to the
>rth-east of Narrandera,

The Lake Mejum Scheme would involve diversion of surplus flows from the
urrumbidgee River to temporary storage by means of a weir near Mundowy about

5 miles downstream of Wagga Wagga and an inlet canal, some 46 miles in length.
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Prospective irrigation demands on tributary streams are also kept continually
1der review. As a consequence investigations are also currently proceeding for
proposed water storage on the Numeralla River, a headwater tributary of the
1rrumbidgee River near Cooma,

Other current proposals.for assisting irrigation development in the
irrumbidgee Valley include the en-route Tombullen Swamp proposal near Darlington
»int and 2 weir on the Murrumbidgee River at Balranald.

5,, THE SNOWY MOUNTAINS SCHEME

Under the terms of the Snowy Mountains Hydro-Electric Power Act the water
:sources of the Murrumbidgee Valley are being supplemented by diversions made
yssible by the Snowy Mountains Scheme from the Snowy Valley;

The Scheme embraces an area of nearly 3,000 square miles, and ranks among
1e largest engineering undertakings ever attempted. It involves the construction
I 16 large dams and many smaller ones, almost 100 miles of tunnels, 7 power
:ations and more than 80 miles of aqueducts high in the ranges to collect the
untain streams which would otherwise miss the reserQoirs and tunnels,

Despite the complexities involved in the control and diversion of six
ivers, the underlying principle on which it is based is simple; to collect the
aters of the Snowy River where they leave the eastern side of the mountains and
> turn them inland through long transmountain tunnels to the Murray and
irrumbidgee Rivers. In passing through the tunnel systems the collected waters
€ the Snowy and its.tributary the Eucumbene, together with flows in the Upper
irrumbidgee, the Tooma, the Tumut and the Geehi Rivers, fall over 2,500 feet
2nerating large quantities of hydro-electric power.

The part of the Scheme that provides di§ersions into the Murrumbidgee Valley
s known as the Snowy-Tumut development. Details of this development are shown
n Figures 35 and 36, which also show the layout of the overall.SnOwy Mountains

cheme,
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The Snowy-Tumut Development centres on the diversion of the Eucumbene River,
tributary of the Snowy River, from Lake Eucumbene through the 13.9 mile
ucumbene-Tumut transmountain tunnel to Tumut Pond Reservoir on the Tumut River,
tributary of the Murrumbidgee. Storages are alsoilocated on the Upper
urrumbidgee and Tooma Rivers, and diversion tunnels 10,3 miles and 9 miles long
ring the waters of these rivers to Lake Eucumbene and Tumut Pond Reservoir
-espectively, The combined flow of all four rivers falls 2,700 feet as it leaves
umut Pond and passes in succession through three power stations spaced along the
umut Gorge, to be caught finally in Blowering Reservoir. The last of these
ower projects, Tumut 3, is scheduled for completion in 1974, A means of
egulating the waters discharged from the po&er stations has been provided by
*he building of Blowering Dam. This provision was necessary to make fullef
se of the waters, since the power station discharges are normally greatest-
n the winter months, when the downstream requirement for water is low. At
lowering the waters are stored, pfovided that storage is available, and are
ater réeleased downriver to meet irrigation and other requirements., Water
eleased from Blowering passes through a fourth power station at the foot of
he dam before emerging into the lower Tumut River and thence flowing on to
oin the Murrumbidgee River,

Juantity of Water Diverted

The diversion of the water from the Snowy River catchment to the
{urrumbidgee Valley and the regﬁlation of this water by Blowering Dam and
:hat of the upper Murrumbidgee and its tributaries by Burrinjuck Dam will
yrovide an additional regulated water supply at Gundagai of the order of
.»100,000 acre feet in a normal year.,

Figure 37 shows the volume of water diverted through the various tunnels
ind power stations in the Scheme in an average year, whilst Figure 38 shows

:he diversions and change in storage during a typical dry year.



74,

It will be seen that, although the inflows during a dry'year may be as
ow as 30 percent of average, the water released from the power stations and
vailable for irrigation during such.a year is about 90 percent of average.
'his high degree of regulation of the Snowy Scheme is achieved by the large
apacity of Lake Eucumbene from which almost 800,000 acre feet of water might
e drawn during a dry year.
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Appendix 1
Sheet 1
ANNUAL RAINFALL
(Points)
Year | Balranald|Burrinjuck| Cooma | Darlington|Finley|Gundagai| Harden | Year
Dam Point
1858 * 1858
1859 1860 1859
1860 2509 1860
1861 1541 1861
1862 1441 1862
1863 2005 1863
1864 2145 1864
1865 N.R, 1865
1866 N.R. 1866
1867 N.R. 1867
1868 N.R. 1868
1869 N.R. 1869
1870 N.R. 1870
1871 2429 1871
1872 1681 ~ 1872
1873 2347 1873
1874 1423 1874
1875 * 1875
1876 2078 1876
1877 1418 1877
1878 2077 1878
1879 1289 2800 1879
1880 926 1907 1880
1881 1724 1846 1881
1882 1365 1537 1882
1883 917 1884 1883
1884 877 1429 1884
1885 1005 1701 1885
1886 1311 1577 * 1886
1887 1905 2662 3996 1887
1888 529 1347 1401 1888
1889 1834 2055 2435 1889
1890 1449 2441 2843 1890
1891 1353 3335 3805 1891
1892 1397 2384 * 2609 1892
1893 1412 2575 3212 2771 1893
1894 1948 2221 3537 3210 1894
1895 989 1119 1868 1442 1895
1896 887 1796 1770 1904 1896
1897 661 2413 1782 | 2121 1393 1897
1898 1100 1377 1187 1924 1449 1898
1899 1104 1950 1235 | 2180 1665 1899
1900 1213 2626 1794 | 3104 2745 1900
1901 991 1771 1283 | 2102 1830 1901
1902 488 1297 1191 1701 1150 1902
1903 1373 1575 1820 | 2325 2186 1903
1904 863 1424 1546 | 1600 1896 1904
1905 1020 1595 1512 | 2171 2056 1905
1906 1920 1624 2545 | 2967 2851 1906
1907 824 1335 1325 1606 1710 1907
1908 804 * 1795 1308 | 2080 1940 1908
1909 1061 3466 1496 * 1758 | 2627 2496 1909
1910 1386 3606 1828 1406 1317 | 2219 2564 1910
1911 1386 3214 2042 1944 1665 | 2786 2554 1911
1912 1211 2827 1590 1541 1893 | 2150 2158 1912
1913 1229 2751 2512 1450 1566 | 2053 1912 1913
1914 673 2150 1980 864 795 1289 2013 1914

* Incomplete Records.
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Appendix 1
Sheet 2
ANNUAL RAINFALL
(Points)
Year |Balranald |Burrinjuck | Cooma [Darlington |Finley |[Gundagai|Harden| Year
Dam Point
1915 1058 3323 1240 1322 1277 2986 2350 | 1915
1916 1549 4511 2096 2343 2049 3894 3599 1916
1917 1850 5203 2041 2345 2438 4373 3612 | 1917
1918 1381 3332 1470 1668 2176 2499 2059 1918
1919 926 1997 1519 911 1614 1792 1714 | 1919
1920 1493 4240 2193 1637 1715 2926 2937 1920
1921 1037 3650 2496 1714 2525 2526 2106 | 1921
1922 847 3132 1851 1135 1198 2328 2314 | 1922
1923 1321 4566 1439 1270 1547 2833 3025 | 1923
1924 1490 3956 2124 1861 2364 2377 2617 | 1924
1925 854 3828 2043 1462 1463 1680 2901 1925
1926 1105 3517 1129 1397 1472 1828 2589 | 1926
1927 607 2774 1595 995 1038 2169 1883 | 1927
1928 1096 2790 1990 1317 1678 2143 2157 | 1928
1929 986 2487 1916 980 1442 1993 1721 1929
1930 932 2926 1052 1862 1902 2405 2256 | 1930
1931 1762 4410 1315 1991 2229 3891 3488 [ 1931
1932 1236 3079 2000 1580 1852 2884 2476 | 1932
1933 1279 2988 1711 1742 1626 2417 2375 | 1933
1934 1021 4584 3546 1998 2130 3338 3902 | 1934
1935 813 3035 2359 1285 1697 2560 1855 1935
1936 1295 3510 2308 1735 1699 3268 2983 | 1936
1937 924 2310 2027 1073 1317 2244 1838 | 1937
1938 591 2476 1355 1011 635 1898 1846 | 1938
1939 2005 4650 2092 2817 2556 3772 2933 | 1939
1940 642 2285 1534 663 900 1927 1307 | 1940
1941 1063 2957 1586 1114 2047 2262 2170 | 1941
1942 1273 4091 1825 1457 1650 2926 2591 1942
1943 533 3603 1599 1130 1017 2632 2260 | 1943
1944 606 1552 1351 777 862 1299 823 | 1944
1945 791 2913 1795 1051 1146 2113 1666 | 1945
1946 1480 3764 2056 1376 1715 2491 2196 | 1946
1947 1415 4198 1882 1216 2040 2919 2804 | 1947
1948 1010 3141 2436 1432 1402 2226 2581 1948
1949 1589 4035 2222 1237 1719 3019 2558 | 1949
1950 1627 5950 3738 1939 2121 4548 4347 1950
1951 1401 3634 ® 1297 1875 2897 2147 | 1951
1952 1752 6214 * 2034 2221 3852 3591 1952
1953 1109 3728 1821 1294 1583 2804 2298 | 1953
1954 1680 3211 2072 1504 2392 2782 2042 | 1954
1955 1843 4391 2202 1776 2625 3320 2874 1955
1956 2347 6633 3467 2631 3377 4894 3736 | 1956
1957 1005 2137 1423 1026 1312 2046 1136 | 1957
1958 1691 4221 1903 1594 1575 2982 2453 | 1958
1959 1172 3378 3305 1444 1475 2815 2517 | 1959
1960 1606 4874 2228 1867 2234 3797 2519 1960
1961 1630 4206 3295 1751 1397 3767 2359 1961
1962 1095 3552 1820 1407 1742 3669 2337 | 1962
1963 2127 3072 2485 2326 2013 3620 2479 | 1963
1964 1276 4021 2256 1492 1590 3317 2363 | 1964
1965 1255 2376 1494 1384 1523 2300 1620 | 1965
1966 1242 3778 2146 1456 1712 4055 2356 | 1966
1967 478 1710 1372 634 738 1062 1178 | 1967
1968 1180 4577 1394 1786 1485 3532 2393 | 1968
1969 1720 4654 2920 2030 2108 4203 3110 | 1969
1970 1576 4599 2719 1967 1655 3442 3103 | 1970

* Incomplete Records,
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Appendix 2
Sheet 1
ANNUAL RAINFALL
~ (Points)
Year [ Hay | Holbrook ([ Junee | Leeton | Maude | Michelago | Moulamein | Year
1881 1679 1881
1882 1526 1882
1883 1055 1883
1884 877 * 1884
1885 1112 2327 1581 1885
1886 1407 2480 2004 1886
1887 | 2224 3543 3810 1887
1888 713 1693 1561 547 1888
1889 2691 3663 2544 2690 1889
1890 1736 2910 2421 1868 1890
1891 1716 3196 * 3687 1669 1891
1892 1555 2341 2175 2568 1426 1892
1893 1381 3181 2419 * 2320 1199 1893
1894 | 2188 4329 2861 2001 3133 1982 1894
1895 1450 2773 1792 952 869 1063 1895
1896 1314 2478 2023 1074 1988 863 1896
1897 1121 2119 1703 680 1949 868 1897
1898 | 1097 2393 1444 1268 1307 1165 1898
1899 1013 2441 1732 879 1977 1267 1899
1900 1425 3369 2786 1288 2674 1260 1900
1901 885 2528 1585 633 1896 807 1901
1902 861 1614 1384 576 1150 662 1902
1903 1479 2916 2198 1098 2176 1484 1903
1904 1311 2620 1636 1223 1819 941 1904
1905 1705 2737 2051 1097 1590 1529 1905
1906 | 2178 3503 2890 2095 1701 2493 1906
1907 1050 1928 1643 994 * 839 1907
1908 954 2594 1590 728 1406 1172 1908
1909 1438 2491 1890 1040 1733 1408 1909
1910 1241 2402 2041 1061 1939 1588 1910
1911 1651 3027 2689 1533 2158 1683 1911
1912 1872 1938 1654 1543 1730 1485 1912
1913 1149 2295 1782 1061 2514 1393 1913
1914 871 1649 1062 713 338 1970 1001 1914
1915 958 2827 1994 1338 962 2132 1149 1915
1916 1777 3342 3023 2396 1574 3450 1854 1916
1917 1816 6281 3059 2404 1805 2970 2164 1917
1918 1677 3470 1929 1450 1507 1518 1662 1918
1919 880 2219 1606 910 1003 1742 1091 1919
1920 | 1746 2783 2663 1973 1312 2792 1457 1920
1921 1678 3108 2018 1844 1297 2939 1624 1921
1922 1063 1866 1648 1319 813 2261 911 1922
1923 | 1421 2654 2200 1474 1156 2674 1680 1923
1924 1523 3184 2477 2183 1519 2663 1514 1924
1925 1014 2378 2486 1894 938 2763 953 1925
1926 1283 2811 2016 1553 1161 2042 1292 1926
1927 744 1830 1298 1044 542 1948 898 1927
1928 | 1111 2596 2372 1469 1044 1934 1261 1938
1929 1298 2237 1744 1055 831 1995 1361 1929
1930 1684 2615 2004 1532 1347 1277 1675 1930

* Incomplete Records.
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Appendix 2
Sheet 2
ANNUAL RAINFALL
(Points)
Year | Hay | Holbrook | Junee |Leeton | Maude | Michelago | Moulamein| Year
1931 1845 3900 2845 2040 1541 2208 1816 1931
1932 1782 2681 1848 1429 1538 2047 1888 1932
1933 1599 2623 1949 1737 1186 2374 1594 1933
1934 1400 3070 2975 1740 1341 3850 1566 1934
1935 1102 3136 1701 1450 817 2851 1249 1935
1936 1580 3072 2715 1772 1228 2535 1570 1936
1937 811 2175 1789 1298 817 2638 996 1937
1938 807 1415 1648 1030 626 1726 706 1938
1939 | 2194 4009 3058 2758 1920 2016 2164 1939
1940 618 1310 1352 943 556 1858 702 1940
1941 1190 2123 1889 1252 962 2430 1390 1941
1942 1528 2712 2092 1887 1326 2350 1416 1942
1943 829 2508 2222 1513 610 2381 687 1943
1944 658 1051 1032 987 465 1258 643 1944
1945 775 1764 1639 1347 830 2151 1098 1945
1946 | 1346 2699 1906 1320 1217 2271 1923 1946
1947 1487 3287 2085 1694 1359 2322 1528 1947
1948 889 2354 i935 1673 950 2781 1068 1948
1949 1429 2341 2132 1635 1356 2234 1578 1949
1950 1581 3025 3504 2596 1555 4150 1736 1950
1951 1113 2735 1799 1377 1184 2193 1278 1951
1952 1799 3797 2385 2055 1501 3436 1603 1952
1953 | 1424 2627 2146 1781 1197 1875 1134 1953
1954 | 1595 3136 2074 1992 1372 1639 1368 1954
1955 1722 3684 2299 2245 1511 2670 1646 1955
1956 | 3200 4076 3569 3237 2471 3730 2411 1956
1957 1097 2251 1364 1200 1081 1401 934 1957
1958 1297 2991 1957 1886 1630 2406 1920 1958
1959 1338 2508 1571 1691 1388 3654 899 1959
1960 1502 3558 2390 2239 1399 2896 2098 1960
1961 1612 2658 1993 1746 1430 3281 1253 1961
1962 1251 2522 2160 1800 1191 2191 1073 1962
1963 1916 2783 2040 2254 1550 2298 1816 1963
1964 | 1265 3198 2317 1485 1299 2791 1597 1964
1965 1324 2010 1492 * * 1451 1229 1965
1966 1097 * 2676 1896 * 3137 1231 1966
1967 649 974 877 716 * 1522 467 1967
1968 | 1137 2677 2229 1763 * 2202 1200 1968
1969 |} 2370 3044 3033 2444 1712 2792 1946 1969
1970 1557 3277 2402 2406 1350 3080 1336 1970

* Incomplete Records,
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Appendix 3
Sheet 1
ANNUAL RAINFALL
(Points)

Year |Narrandera|Nimmitabel| Queanbeyan | Tarcutta| Tumut| Wagga | Yass | Year

Wagga
1870 * 1870
1871 2782 1871
1872 2902 3907 3024 1872
1873 2604 2702 2083 1873
1874 1870 3083 2835 1874
1875 1614 3192 2454 1875
1876 2000 1833 1614 1876
1877 1469 2091 2103 1877
1878 3024 3066 2478 1878
1879 3330 3207 2269 1879
1880 1617 2222 2113 1853 1880
1881 1589 1964 2244 1813 1881
1882 1789 1963 2532 2400 1882
1883 * 1983 2084 1727 1883
1884 1204 1763 2012 1581 1884
1885 1643 1881 2198 2151 1885
1886 1732 2274 2995 3107 2404 1886
1887 2411 4129 3867 4787 3367 1887
1888 1044 1996 1824 2685 1687 1888
1889 2471 2606 3344 3899 2896 1889
1890 2401 2616 3200 3775 | 2787 1890
1891 3000 2742 2992 3719 2677 1891
1892 1744 3111 2518 3221 | 2131 1892
1893 1844 2831 2910 3378 2566 1893
1894 2928 * 3484 3736 4093 | 3399 1894
1895 1756 1434 1184 2078 2626 1708 1895
1896 2047 2836 1974 1767 2576 1931 1896
1897 1000 2976 2247 1972 2744 1563 1897
1898 1261 2744 1481 1972 2423 1479 * 1898
1899 1188 3214 2175 1998 2837 1535 2080 | 1899
1900 1895 3108 3041 2815 3782 | 2576 | 3227 | 1900
1901 1320 2441 1734 1914 2644 1700 2252 1 1901
1902 1093 2611 1045 1298 1683 1163 1534 | 1902
1903 1599 2440 2030 2543 3296 | 2139 2278 | 1903
1904 1463 2411 1827 2084 1665 1702 1995 | 1904
1905 1633 2156 2423 2428 3456 1953 2324 | 1905
1906 1904 2155 2195 3412 4361 2711 2826 | 1906
1907 1008 1955 1583 2010 2467 1763 1571 | 1907
1908 .4 1268 2270 1678 1928 2395 1704 1959 | 1908
1909 - 1516 2359 1811 2493 3061 1977 2207 | 1909
1910 1734 2298 2403 2540 2994 2147 2359 | 1910
1911 2035 3336 2170 2602 2911 2506 2391 | 1911
1912 1256 2187 1764 1837 2482 1533 | 2156 | 1912
1913 1621 4034 1659 2062 2625 1601 2035 1913
1914 1055 2662 1978 1424 1613 1009 1793 | 1914
1915 1518 2291 2118 2777 3445 1889 2465 | 1915
1916 2404 3362 3055 4178 4586 | 3475 3367 | 1916
1917 2512 2556 2901 3883 4426 2901 3428 | 1917
1918 1677 1836 1658 2303 2824 1785 1877 | 1918
1919 1045 2513 1729 2167 2349 1630 1586 | 1919

* Incomplete Records.
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Appendix 3
Sheet 2
ANNUAL RAINFALL
(Points) '

Year | Narrandera{Nimmitabell Queanbeyan | Tarcutta | Tumut | Wagga {Yass | Year

Wagga
1920 1998 3449 2765 2708 3312 | 2298 3129 | 1920
1921 1970 2942 2789 2833 3168 | 2336 2362 ] 1921
1922 1388 3705 2350 2206 2568 | 1857 |2404 ] 1922
1923 1650 1828 2092 2826 3433 | 2249 3115 1923
1924 2164 2825 2391 3220 3831 | 2526 (2584 ] 1924
1925 1935 3413 3499 3134 3038 1961 2731 { 1925
1926 1588 1942 1920 2846 3386 | 2302 2364 | 1926
1927 970 2791 1808 1912 2330 1533 2023 | 1927
1928 1865 3300 1625 2687 2523 | 2380 [2233 ] 1928
1929 1381 3089 2199 1745 2154 1620 1948 ) 1929
1930 1896 1993 1743 2545 2748 | 2407 2136 | 1930
1931 2283 2309 2382 3699 4518 | 3010 3253 1931
1932 1786 3407 2077 2747 3519 1955 1908 | 1932
1933 1516 2618 1990 2348 2708 1955 1843 | 1933
1934 2026 4654 3877 3470 4301 2741 13517 1934
1935 1765 2987 2602 2461 3202 1966 {2321 1935
1936 1832 2880 2573 3408 3780 | 2618 }2745| 1936
1937 1439 3543 2297 2241 2915 1831 [2252 ] 1937
1938 1012 2133 1659 1865 2145 1481 1814 | 1938
1939 2890 2578 2691 4114 4813 | 3466 12334 1939
1940 939 2244 1604 1793 2614 1427 1748 | 1940
1941 1627 2473 2273 2346 3079 1598 12357 ] 1941
1942 1558 2647 2484 3174 3747 | 2723 2719 | 1942
1943 1636 2327 2392 2676 3203 1887 2639 | 1943
1944 923 2187 1196 1217 1449 930 832 1 1944
1945 1356 2908 2100 2125 2728 1818 1875 | 1945
1946 1433 2797 2122 2465 3369 1865 |2093 ) 1946
1947 1858 2278 2306 2691 3705 | 2393 |2496 | 1947
1948 1789 3128 3355 2252 2849 1903 |2706 | 1948
1949 1553 3135 2427 2658 3660 | 2083 |2870 | 1949
1950 2537 4748 3925 3875 5128 | 3107 |4736 | 1950
1951 1605 3433 1862 2653 3300 1740 (2224 ] 1951
1952 2196 4441 3201 3204 4448 | 2633 4038 | 1952
1953 1666 2533 2054 2748 3532 | 2159 1942 | 1953
1954 2061 2486 1768 2386 2933 | 1916 (2221 ]| 1954
1955 2348 2382 2922 3506 4164 | 2590 3350 | 1955
1956 3610 4504 3214 4177 5145 | 3568 [4834 | 1956
1957 1038 2215 1291 1894 2080 1653 1313 | 1957
1958 1656 2325 2201 1555 3884 | 2204 2806 | 1958
1959 1596 3972 3311 2280 3302 1702 3172} 1959
1960 2150 3322 2861 3014 4265 | 2414 {3133 § 1960
1961 1807 4303 3277 2453 3506 | 2207 |3198 ] 1961
1962 1851 3047 2464 2603 3305 2180 {3283 | 1962
1963 2136 3394 2548 2711 3133 | 2669 |2121] 1963
1964 1509 2809 2586 2668 3533 | 2559 2935 ] 1964
1965 1429 1748 1519 1833 2366 1711 2047 | 1965
1966 1982 2998 2782 3166 4005 | 2650 2661 | 1966
1967 698 2130 1120 1078 1336 994 1390 | 1967
1968 1904 1794 2246 2683 3945 | 2450 [2784 | 1968
1969 2138 2999 2744 3112 3991 3229 |3415 1 1969
1970 2369 3467 2928 3692 4036 | 3133 3228 ] 1970




STATISTICAL RAINFALL DATA °

(Points)

Station Rainfall Jan, Feb, Mar. Apr. May June July Aug., Sept. Oct. Nov., Dec, Year

Statistic
Minimum 0 0 0 0 0 2 0 2 2 2 0 0 488
10% 0 0 0 4 16 21 23 32 24 15 3 1 671
Balranald 30% 14 14 15 33 43 73 62 73 58 46 30 24 997
(Period 50% 34 46 53 65 94 106 85 95 89 105 66 61 1213
87 Years) 70% 81 109 99 102 167 163 122 149 134 155 133 125 1399
907% 237 236 233 225 292 259 171 209 233 271 251 206 1836
Maximum 359 472 525 354 462 541 324 330 312 480 478 572 | 2347
Minimum 1 0 2 0 0 64 96 5 47 20 7 6 1552
10% 18 9 33 36 51 126 131 128 102 107 36 45 2305
Burrinjuck Dam 30% 107 73 83 117 150 227 255 270 185 198 161 144 3007
(Period 50% 203 185 173 197 299 351 356 369 292 296 233 205 3510
57 Years) 70% 327 274 278 337 396 463 516 465 369 403 354 284 4029
90% 476 506 529 610 742 831 791 684 515 708 495 432 4695
Maximum 814 594 1512 876 1195 1236 913 1103 685 864 797 958 6633
Minimum 4 0 1 0 0 7 3 6 14 9 0 1 1052
10% 28 9 26 23 14 27 23 27 51 38 32 37 1342
30% 125 89 94 65 45 51 48 55 94 106 90 93 1584
Cooma 50% 188 158 130 107 93 102 72 82 126 168 172 154 1851
(Period 707% 268 252 211 175 129 158 115 115 158 236 248 241 2077
75 Years) 90% 495 422 435 299 234 272 199 215 248 336 375 415 2537
Maximum 876 835 862 700 773 974 736 291 486 550 465 583 3738
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STATISTICAL RAINFALL DATA

(Points)

Station Rainfall Jan. Feb, Mar. Apr., May June July Aug. Sept. Oct. Nov. Dec. Year

Statistic
Minimum 0 0 0 0 0 3 0 8 4 0 0 0 663
10% 0 0 0 3 14 30 40 27 24 34 3 2 991
Darlington 30% 18 24 32 37 67 111 70 66 58 72 31 34 1286
Point 50% 64 69 89 76 119 153 112 135 99 110 71 72 1447
(Period 70% 144 123 146 144 177 212 153 172 158 187 155 127 1733
56 Years) 907% 298 278 314 241 357 321 257 275 228 340 250 271 2122
Maximum 422 392 488 844 430 516 339 341 387 503 487 664 2817
Minimum 0 0 0 0 0 26 21 6 11 0 0 0 635
10% 0 0 2 3 25 48 47 50 36 36 6 7 1146
Finley 30% 17 24 26 40 59 124 102 99 103 101 51 41 1442
(Period 50% 63 59 81 81 111 163 130 140 131 153 87 91 1650
69 Years) 70% 151 97 164 131 195 251 205 205 182 197 135 148 1875
907% 319 295 366 247 332 320 306 282 287 342 289 272 | 2392
Maximum 824 568 795 439 586 456 361 445 415 526 550 811 3377
Minimum 0 0 2 0 0 47 47 7 33 3 0 0 1289
10% 26 15 18 33 42 119 99 92 81 80 30 34 1822
Gundagai 30% 69 52 69 90 110 193 171 179 153 194 88 92 2173
(Period 50% 175 123 126 184 176 231 249 268 217 248 166 148 2560
73 Years) 70% 227 193 249 253 310 347 329 328 287 310 259 241 2959
907% 427 371 523 466 433 541 466 431 364 543 390 398 3787
Maximum 672 625 1005 746 768 1030 617 762 636 714 559 647 4894
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STATISTICAL RAINFALL DATA

(Points)

Station Rainfall Jan, Feb., Mar. Apr. May June July Aug., Sept. Oct., Nov., Dec. Year

Statistic
Minimum 0 0 0 0 0 23 23 0 19 12 0 0 823
10% 15 3 10 14 22 89 70 68 62 68 31 33 1449
Harden 30% 86 68 63 78 86 147 137 148 134 134 78 103 2013
(Period 50% 145 119 150 167 151 204 187 197 172 167 164 168 2350
79 Years) 70% 274 182 266 263 214 308 270 243 233 288 250 243 2591
907 434 377 542 382 363 451 400 352 345 419 372 371 3591
Maximum 828 727 1099 616 784 818 605 508 545 695 629 1025 4347
Minimum 0 0 0 0 0 9 5 0 3 3 0 0 618
10% 1 2 3 1 26 33 30 33 22 36 8 9 848
Hay 30% 22 21 26 34 67 99 68 78 65 58 37 28 1112
(Period 50% 46 68 75 83 113 130 105 109 99 108 65 58 1400
85 Years) 70% 123 127 135 131 155 198 145 152 147 153 107 109 1596
‘907 279 261 289 283 288 289 197 241 230 313 234 250 1856
Maximum 425 625 786 554 507 455 397 423 417 491 599 453 3200
Minimum 0 0 0 0 0 50 48 22 16 0 0 0 1051
10% 12 8 13 23 52 119 92 83 86 60 27 34 1837
Holbrook 30% 65 46 53 110 122 201 203 192 169 137 97 91 2387
(Period 50% 127 121 153 158 183 298 252 261 217 248 191 184 2654
81 Years) 70% 207 230 263 257 274 423 328 334 275 349 268 296 3044
90% 399 434 460 404 442 573 482 433 369 459 381 419 3642
Maximum 713 602 846 612 869 895 1068 728 931 784 887 702 6281
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STATISTICAL RAINFALL DATA

(Points)

Station Rainfall Jan. Feb, Mar. Apr. May June July Aug. Sept., Oct. Nov. Dec. Year

Statistic
Minimum 0 0 0 0 0 29 38 8 10 0 0 0 1032
10% 14 7 9 14 19 79 58 59 54 58 20 19 1468
Junee 30% 67 34 48 72 82 135 110 114 100 138 71 63 1763
(Period 50% 110 106 119 123 137 186 182 164 143 195 152 140 | 2010
74 Years) 70% 190 178 192 238 224 265 237 246 201 243 200 202 2211
907% 335 357 436 376 359 409 327 317 333 373 364 325 2876
Maximum 571 643 701 584 740 736 585 468 392 577 627 574 3569
Minimum 0 0 0 0 0 15 21 10 9 4 0 0 713
10% 3 0 1 20 32 35 45 43 38 42 11 12 1033
Leeton 30% 24 33 34 68 71 99 94 106 75 103 44 59 1408
(Period 50% 70 77 80 97 105 159 152 162 125 136 82 94 1673
51 Years) 70% 220 115 174 180 168 234 174 , 201 185 230 184 174 1886
90% 295 286 330 280 358 292 256 265 260 367 283 243 | 2368
Maximum 442 567 619 547 549 533 377 392 428 463 559 386 | 3237
Minimum 0 0 0 0 0 9 0 0 0 0 0 0 338
10% 0 0 0 0 6 25 22 20 21 18 0 0 627
Maude 30% 8 12 10 37 44 75 62 54 51 44 17 25 981
(Period 50% 34 40 55 64 99 117 94 95 83 84 42 50 1191
71 Years) 70% 110 160 105 107 154 150 116 130 115 148 105 118 1364
907% 228 290 228 196 268 271 154 200 209 278 212 216 1570
Maximum 397 675 480 405 495 375 347 291 338 405 508 453 2471
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STATISTICAL RAINFALL DATA

(Points)

Station Rainfall Jan. Feb. Mar., Apr. May June July Aug. Sept. Oct, Nov. Dec, Year

Statistic
Minimum 0 0 0 0 3 3 20 0 17 14 0 10 1258
10% 33 7 12 29 20 34 45 40 59 58 33 39 1511
Michelago 30% 134 95 78 61 55 83 74 112 125 125 117 126 1988
(Period 50% 185 182 184 121 101 142 125 152 170 182 154 221 2266
58 Years) 707 274 249 296 225 194 206 187 208 237 251 240 306 2665
90% 470 438 603 443 395 368 373 312 334 516 462 490 3437
Maximum 900 757 1181 648 1208 751 738 416 520 580 747 669 4150
Minimum 0 0 0 0 0 0 0 0 0 0 0 0 547
107 0 0 0 5 12 54 31 30 26 20 0 4 836
Moulamein 30% 12 15 15 34 56 90 87 80 72 64 34 33 1123
(Period 507 36 47 53 78 122 128 114 105 102 109 66 70 1392
| 78 Years) 70% 82 106 101 119 197 187 145 174 154 174 123 136 1599
90% 227 313 251 269 322 293 201 235 257 323 261 268 1929
Maximum 532 595 607 412 435 631 406 487 440 397 574 748 2690
Minimum 0 0 0 0 0 5 22 10 0 0 0 0 923
10% 7 0 0 8 24 59 46 48 34 48 7 3 1044
Narrandera 30% 30 20 34 54 67 124 90 107 84 112 48 50 1504
(Period 50% 72 65 85 98 124 186 129 172 132 161 103 93 1661
82 Years) 70% 167 140 168 171 177 244 179 207 179 233 162 138 1897
907 364 276 357 316 334 306 261 290 274 344 290 228 2409
Maximum 735 554 658 498 570 565 640 453 500 491 488 387 3610
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STATISTICAL RAINFALL DATA

(Points)

Station Rainfall Jan, Feb, Mar. Apr. May June July Aug. Sept. Oct. Nov. Dec. Year

Statistic
Minimum 0 1 2 0 0 24 24 0 30 20 0 20 1434
10% 19 13 36 33 42 60 46 45 70 82 55 70 | 2021
Nimmitabel 30% 157 117 93 82 86 125 101 - 86 109 148 132 140 | 2346
(Period 50% 271 189 151 145 153 205 153 142 165 208 183 254 | 2662
71 Years) 70% 344 294 247 230 231 302 259 236 234 276 240 364 3116
90% 648 557 668 503 442 614 506 455 465 434 424 586 3919
Maximum 1087 1004 827 780 1271 1031 1617 766 592 773 700 808 | 4748
Minimum 0 0 0 0 0 8 15 0 13 12 0 7 1045
10% 20 11 29 29 24 50 43 48 52 64 37 46 1642
Queanbeyan 30% 95 92 71 80 73 105 91 95 105 142 111 112 1964
(Period 50% 210 160 121 149 134 150 133 149 162 198 196 178 | 2212
94 Years) 70% 302 255 254 213 224 244 180 215 215 285 292 262 2603
907% 459 369 511 375 430 363 282 303 366 438 419 411 3246
Maximum 1057 880 1263 638 1417 637 876 459 535 798 686 924 | 4129
Minimum 0 0 0 0 0 49 51. 14 10 3 0 0 1217
10% 17 5 19 18 44 122 81 76 88 67 41 27 1835
Tarcutta 307% 75 52 68 90 113 181 148 170 141 174 95 94 | 2183
(Period 50% 128 127 126 157 187 256 227 246 213 244 194 148 | 2544
94 Years) 70% 236 207 227 259 274 353 327 310 262 324 283 230 2840
90% 456 374 518 400 465 499 442 454 366 447 396 348 | 3603
Maximum 798 552 923 612 913 1053 553 742 621 751 589 556 | 4178
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STATISTICAL RAINFALL DATA

(Points)

Station Rainfall Jan, Feb. Mar., Apr. May June July Aug. Sept. Oct. Nov. Dec., Year

Statistic
Minimum 0 0 1 2 0 52 93 11 60 3 6 3 1449
10% 27 11 31 39 49 134 133 116 113 92 36 57 2351
Tumut 30% 89 68 86 113 156 237 227 243 196 206 115 126 2733
(Period 50% 168 131 165 203 253 317 298 313 274 286 195 184 3203
80 Years) 70% 282 225 269 314 360. 446 409 394 356 388 308 282 | 3533
90% 490 381 603 540 497 632 574 586 477 573 474 438 | 4419
Maximum 1000 594 1365 788 988 1171 812 824 712 824 647 714 | 5145
Minimum 0 0 0 0 0 33 41 13 15 0 0 0 ‘930
10% 12 6 9 22 30 88 66 63 62 58 26 17 1549
Wagga Wagga 30% 50 49 54 74 93 160 120 127 125 141 68 62 1799
(Period 507 111 96 118 137 152 223 172 193 173 193 163 126 | 2093
94 Years) 70% 180 196 191 219 235 312 234 312 233 285 215 206 | 2411
90% 355 389 417 353 368 407 337 329 318 372 322 308 ( 2899
Maximum 499 595 864 563 813 771 528 547 450 520 427 569 3568
Minimum 0 0 0 0 0 14 46 10 46 16 4 9 832
10% 11 5 18 32 33 82 77 76 71 69 36 34 1784
Yass 30% 96 30 66 90 89 156 150 139 141 144 104 103 2085
(Period 507 161 122 115 170 176 214 208 226 196 210 174 176 | 2334
67 Years) 70% 236 197 243 271 253 295 269 292 268 291 288 285} 2739
90% 391 386 394 386 397 464 394 372 345 546 407 437 3353
Maximum 634 642 1001 689 865 685 572 469 554 602 793 792 4834
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MINIMUM RAINFALL RECORDED IN CONSECUTIVE PERIODS OF UP TO TWELVE MONTHS

COMMENCING IN THE MONTH INDICATED

(Points)
Number
Station of Jan. Feb. Mar. Apr, May June  July  Aug. Sept., Oct., Nov. Dec.
Months
1 0 0 0 0 0 2 0 2 2 2 0 0
2 0 0 2 0 35 32 24 4 14 12 0 0
3 0 2 12 62 80 34 26 16 72 46 0 10
4 5 17 96 87 121 36 38 96 103 48 39 37
5 61 100 107 166 123 48 118 153 103 56 44 57
Balranald 6 115 107 186 210 135 128 167 166 154 91 57 92
7 122 186 230 231 215 188 254 236 185 167 116 146
8 201 230 321 311 280 266 258 236 262 222 184 153
9 245 321 350 399 353 268 258 308 274 276 191 232
10 336 350 446 429 355 268 330 370 342 283 270 276
11 365 446 446 451 355 340 405 453 349 362 314 367
12 488 446 506 451 427 456 488 526 428 401 405 396
1 1 0 2 0 0 64 96 5 47 20 7 6
2 1 14 73 30 157 207 202 89 134 63 76 35
3 15 106 143 345 375 266 298 139 216 129 96 101
4 197 300 497 441 555 366 348 350 282 139 210 171
5 314 515 671 645 639 467 559 561 292 255 239 317
Burrinjuck 6 516 678 875 819 689 678 704 671 408 418 421 548
Dam 7 679 884 1090 869 900 768 1018 785 571 494 618 710
8 1050 1131 1251 1080 1278 1132 1159 1009 647 807 740 873
9 1150 1292 1420 1424 1359 1335 1388 1009 960 1040 903 1093
10 1311 1461 1492 1539 1559 1452 1472 1329 1193 1150 1303 1193
11 1480 1533 1856 1739 1732 1536 1615 1687 1303 1342 1442 1354
12 1552 1897 2075 1912 1853 1679 1996 1873 1495 1481 1663 1523
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MINIMUM RAINFALL RECORDED IN CONSECUTIVE PERIODS OF UP TO TWELVE MONTHS
COMMENCING IN THE MONTH INDICATED

(Points)
Number
Station of Jan, Feb. Mar. Apr. May June  July  Aug, Sept. Oct., Nov. Dec.
Months

1 4 0 1 0 0 7 3 6 14 9 0 1

2 39 20 28 31 29 45 18 47 46 34 68 10

3 101 65 74 82 67 80 104 134 95 148 79 156

4 128 111 178 175 101 118 183 211 231 172 194 195

5 174 233 257 209 242 270 221 263 242 274 214 290

6 348 333 357 361 366 312 320 274 485 294 309 319

Cooma 7 423 362 512 399 408 484 331 580 505 389 338 446
8 490 588 576 441 580 553 632 600 600 418 465 577

9 689 . 696 614 672 591 767 815 695 629 545 596 600

10 819 739 797 731 864 923 918 724 756 676 619 797

11 861 941 863 920 1059 997 1090 851 887 699 816 913

12 1052 1016 1025 1144 1133 1196 1132 982 910 896 1007 1044

1 0 0 0 0 0 26 21 6 11 0 0 0

2 0 0 0 4 60 79 59 32 31 18 5 1

3 13 0 23 148 169 85 85 63 53 21 9 14

4 17 48 160 194 250 111 105 127 56 25 78 52

5 106 232 307 307 317 191 169 158 60 119 107 107

Finley 6 258 317 470 344 317 255 286 162 217 254 107 225
7 379 496 529 408 381 372 292 310 297 280 267 343

8 516 533 558 472 498 432 359 329 333 292 388 464

9 542 558 574 576 540 445 371 365 391 484 545 517

10 614 622 577 580 571 457 407 427 583 672 591 543

11 632 632 581 662 583 493 491 619 767 719 617 636

12 635 636 812 674 619 601 683 859 838 745 641 700
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MINIMUM RAINFALL RECORDED IN CONSECUTIVE PERIODS OF UP TO TWELVE MONTHS

COMMENCING IN THE MONTH INDICATED

(Points)
Number
Station of Jan, Feb, Mar. Apr. May June  July Aug. Sept. Oct. Nov., Dec.
Months

1 0 0 2 0 0 47 47 7 33 3 0 0

2 1 7 72 17 155 171 122 80 86 71 35 39

3 7 107 86 185 282 208 195 93 130 132 60 72

4 174 168 254 354 320 281 208 177 191 142 131 159

5 223 336 423 432 393 294 292 461 201 195 272 246

Gundagai 6 455 505 666 505 406 378 576 487 254 321 367 377
7 555 682 752 518 490 662 602 563 380 433 412 621

8 800 779 765 602 774 688 742 657 492 774 656 755

9 908 792 849 886 800 828 772 759 833 907 790 800

10 921 876 1133 912 940 858 874 978 966 960 835 925

11 1005 1160 1159 1052 970 960 1148 1194 1019 1149 1021 1069

12 1289 1186 1299 1082 1072 1195 1497 1289 1208 1279 1097 1153

1 0 0 0 0 0 23 23 0 19 12 0 0

2 4 10 0 2 54 117 112 116 104 65 45 20

3 13 10 30 136 240 162 217 202 161 163 59 58

4 114 43 175 250 285 302 285 308 240 190 112 95

5 230 188 388 314 381 405 411 311 263 303 266 163

Harden 6 344 401 388 463 528 445 463 331 388 370 297 230
7 458 467 606 553 580 486 613 476 455 437 319 344

8 522 616 696 670 709 636 746 668 522 617 433 458

9 639 706 768 777 859 769 782 695 706 725 547 522

10 742 776 814 927 992 805 809 815 810 783 611 671

11 782 817 964 1052 1028 832 929 938 868 909 760 761

12 823 967 1097 1096 1055 952 1093 1040 1023 1058 850 831
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MINIMUM RAINFALL RECORDED IN CONSECUTIVE PERIODS OF UP TO TWELVE MONTHS

COMMENCING IN THE MONTH INDICATED

(Points)
Number
Station of Jan, Feb. Mar, Apr. May June  July  Aug. Sept. Oct, Nov, Dec.
Months
1 0 0 0 0 0 50 48 22 16 0 0 0
2 19 0 4 4 184 126 98 44 103 43 58 8
3 35 4 54 208 328 148 120 146 170 117 68 19
4 72 156 235 370 416 170 215 211 170 125 163 60
5 201 337 570 486 449 332 280 397 178 257 212 216
Holbrook 6 382 590 602 559 538 397 473 532 456 333 216 415
7 631 612 624 711 603 523 608 559 574 337 445 664
8 676 634 836 766 802 658 635 602 605 609 724 740
9 698 846 866 912 937 685 678 636 679 931 955 762
10 910 876 977 1047 964 728 712 701 1065 1173 1111 784
11 940 987 1112 1074 1007 762 777 1087 1268 1392 1153 996
12 1051 1122 1139 1117 1041 827 1163 1290 1632 1414 1365 1026
1 0 0] 0 0 0 29 38 8 10 0 0 0
2 7 24 32 4 58 125 59 72 77 72 36 7
3 26 32 52 168 182 147 130 89 118 122 43 7
4 145 104 216 274 236 198 140 162 168 160 172 124
5 267 268 443 301 307 228 213 392 206 295 213 253
Junee 6 464 474 552 372 317 301 443 413 341 364 253 327
7 569 565 641 382 390 531 470 452 446 364 375 505
8 656 664 675 455 620 558 503 465 516 486 600 602
9 674 694 748 685 647 591 516 580 638 833 711 659
10 759 767 978 712 680 604 631 754 925 929 739 674
11 832 997 1005 745 693 719 851 1095 975 960 837 828
12 1032 1024 1038 758 808 880 1195 1138 1088 1031 847 901
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MINIMUM RAINFALL RECORDED IN CONSECUTIVE PERIODS OF UP TO TWELVE MONTHS

COMMENCING IN THE MONTH INDICATED

(Points)
Number
Station of Jan, Feb. Mar. Apr., May June  July Aug. Sept. Oct, Nov, Dec.
Months
1 0 0 0 0 0 9 0 0 0 0 0 0
2 0 0 0 0 23 25 0 0 5 8 0 0
3 10 15 24 59 59 26 0 5 36 8 0 0
4 29 34 131 59 59 26 22 36 59 8 0 21
5 35 151 167 59 59 44 53 109 59 8 54 67
Maude 6 152 167 167 59 97 75 168 114 59 116 70 73
7 167 167 167 138 128 190 174 159 145 116 76 167
8 167 167 172 150 243 200 178 164 167 149 167 167
9 167 192 203 284 253 200 216 218 200 175 167 167
10 192 223 318 294 253 238 235 320 226 175 167 167
11 223 338 328 294 291 257 379 346 226 175 167 222
12 338 348 328 332 310 447 452 346 226 175 232 253
1 0 0 0 0 3 3 20 0 17 14 0 10
2 37 8 30 42 40 53 92 35 105 85 56 22
3 41 38 68 143 99 156 161 175 150 145 64 168
4 71 76 208 223 184 264 290 224 210 145 253 194
5 109 216 256 351 315 363 323 342 210 341 260 224
Michelago 6 249 264 483 431 385 436 504 375 406 341 364 262
' 7 297 505 578 552 495 571 508 571 406 445 423 402
8 538 698 781 593 676 621 812 571 510 633 564 450
9 731 903 952 774 680 910 826 675 771 762 634 691
10 1005 952 1070 778 987 910 930 913 827 817 867 884
11 1119 1070 1082 1139 987 1014 1185 992 882 948 972 1126
12 1258 1275 1275 1139 1091 1275 1247 1047 1013 1053 1174 1187
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MINIMUM RAINFALL RECORDED IN CONSECUTIVE PERIODS OF UP TO TWELVE MONTHS

COMMENCING IN THE MONTH INDICATED

(Points)
Number
Station of Jan. Feb, Mar, Apr, May June  July  Aug. Sept. Oct., Nov., Dec.
Months
1 0 0 0 0 0 5 22 10 0 0 0 0
2 0 1 12 0 91 55 54 28 18 63 2 0
3 9 12 26 119 146 111 72 28 109 86 25 0
4 28 36 179 209 222 162 72 149 166 91 53 24
5 126 202 290 222 270 162 193 254 171 107 84 140
Narrandera 6 238 304 343 270 283 283 298 273 187 210 155 267
7 365 386 430 360 404 380 317 326 290 282 289 349
8 506 434 495 459 509 407 370 489 432 380 364 466
9 574 617 580 586 528 460 534 507 505 536 481 617
10 733 623 626 605 581 582 551 658 604 655 632 669
11 783 746 751 658 745 609 703 820 731 782 687 733
12 923 789 861 822 762 715 949 947 828 872 870 800
1 0 1 2 0 0 24 24 0 30 20 0 20
2 83 4 11 13 105 84 64 80 102 38 117 72
3 161 13 46 132 182 191 125 168 107 165 134 208
4 170 48 255 258 237 238 213 326 234 216 208 354
5 205 259 342 454 362 417 372 455 350 565 404 374
Nimmitabel 6 374 420 472 531 434 498 499 512 667 586 413 409
7 461 474 704 603 746 669 678 880 779 595 448 567
8 631 840 931 823 873 887 972 1000 858 630 659 654
9 997 1032 936 950 949 1198 1044 1079 918 841 829 835
10 1227 1053 1063 1043 1294 1357 1123 1177 1129 1011 874 1201
11 1307 1180 1266 1423 1418 1436 1416 1414 1299 1056 1240 1431
12 1434 1384 1536 1495 1497 1793 1525 1525 1344 1422 1470 1661
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MINIMUM RAINFALL RECORDED IN CONSECUTIVE PERIODS OF UP TO TWELVE MONTHS

COMMENCING IN THE MONTH INDICATED

(Points)
Number
Station of Jan, Feb. Mar, Apr., May June July Aug., Sept., Oct. Nov, Dec.
Months
1 0 0 0 0 0 8 15 0 13 12 0 7
2 26 22 56 0 42 63 51 51 60 49 33 17
3 92 75 67 95 91 122 142 185 144 146 52 117
4 183 75 162 130 210 158 243 226 205 154 229 228
5 205 170 197 210 294 296 278 357 213 331 276 231
Queanbeyan 6 300 205 277 294 412 318 388 361 390 378 372 231
7 335 285 361 412 458 428 496 585 437 474 424 326
8 415 369 479 458 598 565 726 704 533 728 519 361
9 499 487 525 676 615 851 897 800 808 815 554 441
10 617 533 676 786 992 995 952 941 874 852 634 525
11 663 798 813 993 1106 1106 966 1141 911 988 718 643
12 1045 935 1060 1224 1202 1209 1273 1178 1047 1090 836 689
1 0 0 0 0 0 49 51 14 10 3 0 0
2 0 0 41 0 139 181 70 69 60 68 23 14
3 0 41 47 243 267 214 125 74 123 207 31 47
4 67 109 290 357 351 276 130 137 345 271 119 129
5 225 336 442 443 406 287 193 367 348 283 205 217
Tarcutta 6 336 442 670 537 411 350 423 439 455 358 222 326
7 442 672 820 542 474 580 495 469 542 375 388 486
8 747 822 940 605 704 652 525 565 559 631 549 592
9 877 942 978 835 776 682 621 612 815 897 655 757
10 1017 980 1204 907 806 778 668 927 1120 1027 819 907
11 1055 1204 1248 937 902 825 1054 1183 1190 1207 969 1027
12 1217 1250 1304 1033 949 1108 1433 1257 1451 1357 1089 1065
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MINIMUM RAINFALL RECORDED IN CONSECUTIVE PERIODS OF UP TO TWELVE MONTHS

COMMENCING IN THE MONTH INDICATED

(Points)
Number
Station of Jan. Feb. Mar. Apr., May June July  Aug. Sept. Oct. Nov, Dec.
Months
1 0 0 1 2 0 52 93 11 60 3 6 3
2 5 21 38 12 195 218 172 71 73 87 100 62
3 21 38 137 298 424 337 232 84 165 206 115 93
4 110 244 364 476 509 429 245 176 302 214 192 187
5 304 456 622 511 632 442 337 470 310 321 246 248
Tumut 6 456 627 728 671 645 534 631 536 417 404 254 371
7 627 743 888 793 737 828 697 593 596 412 484 673
8 855 903 1010 839 1031 894 754 633 604 811 723 835
9 1015 1025 1056 1179 1097 951 794 749 1003 1158 894 870
10 1137 1071 1405 1245 1154 991 910 1104 1312 1254 983 1030
11 1183 1423 1527 1302 1194 1107 1373 1379 1408 1556 1143 1152
12 1449 1545 1604 1342 1310 1472 1648 1475 1708 1650 1265 1198
1 0 0 0 0 0 33 41 13 15 0 0 0
2 5 17 25 7 101 89 92 60 47 57 11 14
3 17 25 49 166 174 135 117 60 106 128 25 40
4 69 81 220 279 302 150 139 161 177 132 95 67
5 131 240 420 352 349 242 240 313 181 253 190 182
Wagga Wagga 6 318 452 495 442 349 343 392 353 380 281 190 283
7 490 511 510 442 450 495 432 393 392 281 328 447
8 536 526 737 543 602 535 472 405 430 499 517 503
9 551 738 799 695 642 575 484 443 672 776 631 549
10 756 815 889 735 682 587 522 843 973 874 666 564
11 840 905 1030 775 694 625 899 1044 1034 920 786 829
12 930 1031 1070 787 732 932 1218 1224 1161 935 893 853
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MINIMUM RAINFALL RECORDED IN CONSECUTIVE PERIODS OF UP TO TWELVE MONTHS

COMMENCING IN THE MONTH INDICATED

(Points)

Number o

Station of Jan. Feb. Mar, Apr. May June July Aug, Sept, Oct, Nov, Dec.
Months

1 0 0 0 0 0 14 46 10 46 16 4 9
2 1 30 53 5 79 108 134 112 129 108 69 30
3 53 53 106 168 221 178 255 161 181 142 83 86
4 178 135 262 300 335 269 318 306 215 147 116 153
5 209 298 415 379 437 387 410 338 220 228 249 220
6 372 444 526 481 486 424 442 431 301 313 317 225
Yass 7 494 542 617 530 613 456 535 547 386 381 351 388
8 554 633 735 705 645 549 735 670 454 614 514 534
9 645 751 772 737 738 749 774 750 687 734 660 612
10 763 788 804 830 938 788 909 937 807 804 781 703
11 800 820 897 1030 977 923 1041 1103 877 966 912 821
12 832 913 1097 1069 1112 1055 1308 1173 1039 1111 1141 858
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Appendix 6
Sheet 1

TUMUT RIVER AT TUMUT

LOCATION:
PERTOD OF ESTABLISHMENT s

COMPLETE YEARS OF COMPUTED
RECORDS ¢

ZERO OF GAUGE:

CATCHMENT AREA:

CONTROL ¢

EQUIPMENT:

CURRENT METER OBSERVATIONS:

MAXIMUM ESTIMATED DISCHARGE
DURING PERIOD OF RECORDS:

MEAN DAILY DISCHARGE FOR
67 YEARS:

MEAN ANNUAL DISCHARGE FOR
67 YEARS:

REMARKS :

Latitude 35° 18" Longitude 148°14°

1901 to date

67

R.L. 859,94 Water Conservation Datum
980 square miles

Gravel bar

Automatic Recorder (Float type)
Staff Gauge, range 0 to 15 feet

(a) Number obtained s 590

(b) Maximum Observation
in Cusecs 3 26,254

(¢) Minimum Observation
in Cusecs ¢ 40

55,600 cusecs
1,510 cusecs

1,100,000 acre feet

Float Recorder was installed in
March 1954,
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Appendix 6
Sheet 2
TUMUT RIVER AT TUMUT
Year 1901 Year 1902
Discharge Discharge Discharge Discharge
Month in Cusecs for Month Month in Cusecs for Month
Max, | Min, | Mean | Acre Feet Max. | Min, | Mean | Acre Feet
Jan, 3941 215| 303 18,650 Jan. 349 120 261 16,027
Feb, 188 120 151 8,376 Feb. 140 103 121 6,714
Mar. 556 120 374 22,983 Mar, No Records
Apr. 944 | 480 604 35,960 Apr, No Records
May 1026 | 904 947 58,215 May No Records
June 1190 740 992 59,008 June No Records
July 1190 | 740] 997 61,272 July No Records
Aug., 3610 740 1380 84,817 Aug., No Records
Sept., (11600 | 2230| 4001 238,059 Sept. No Records
Oct, 14000 | 1107 | 3415 209,946 Oct. No Records
Nov. 6330 | 863 2003 119,176 Nov, No Records
Dec. 822 ] 394] 506 31,109 Dec. No Records
Total 5o oo oo 947,571 Total "o oo o oo
Year 1903 Year 1904
Jan. No Records Jan. No Records
Feb, No Records Feb. No Records
Mar., No Records Mar, No Records
Apr. No Records Apr. No Records
May No Records May No Records
June No Records June No Records
July No Records July 4800 9047 2171 81,801
Aug, No Records Aug, 3390 | 1066} 1484 91,260
Sept. No Records Sept., 3740 1107} 1896 112,841
Oct. No Records Oct, 3390} 1233] 2009 123,533
Nov. No Records Nov, 8970 | 470} 1648 98,041
Dec. No Records Dec, 740 215y 378 23,270
Total - o oo Total oo oo oo oo
Year 1905 Year 1906
Jan, 556 75 197 12,104 Jan, 700 160| 302 18,606
Feb. 140 751 100 " 5,558 Feb, 240 120] 166 9,253
Mar. 103 42 65 4,014 Mar. 4230 1601 963 59,188
Apr, 409 75 148 8,808 Apr., 109001 350} 1735 103,243
May 904 82| 227 13,938 May 51601 863 1993 122,522
June 9610 | 510} 1639 97,510 June | 11500 | 1420| 3639 216,514
July [42400 | 1530| 4034 248,014 July 6680 | 2230 | 3201 196,813
Aug, 4510 | 1107} 1837 112,964 Aug, 5040 | 2610| 3385 208,076
Sept. 2860 | 1339 1850 110,073 Sept. | 10900 | 3460} 5404 321,504
Oct, 8970 | 1470] 3162 194,393 Oct. 14900 | 2260 5114 314,405
Nov, 4020 | 904] 1970 117,187 Nov, 3250 | 13601 2022 120,309
Dec, 1590 | 394 771 47,423 Dec., 1990 | 781{ 1245 76,542
Total co oo 25 971,986 Total o o o 1,766,974
Year 1907 Year 1908
Jan, 1470 F 370} 595 36,576 Jan, 5601 205] 335 20,587
Feb. 480} 215| 325 18,071 Feb, 606 1761 258 14,863
Mar, 440 | 215} 281 17,292 Mar, 176 132 156 9,584
Apr., 740 188| 366 21,799 Apr., 274 | l46| 173 10,300
May 1066 | 296 526 32,319 May 2110 161} 530 32,577
June 12331 4401 664 39,527 June 1930 | 254| 808 48,082
July 3390 | 460 910 55,962 July 6500 | 515| 1502 93,421
Aug. 2730 | 1360 | 1681 103,336 Aug, 1700 | 922} 1201 73,841
Sept. 9610 | 1190 ] 2106 125,337 Sept. 5420 | 1103 | 3054 181,688
Oct, | 2730 | 822| 1550 95,280 Oct, 5160 | 1470 2394 147,158
Nov. 3540 | 740 1645 97,893 Nov. 1420 | 515| 817 48,605
Dec, 5160 | 325] 972 59,754 Dec, 4701 2201 327 20,100
Total - oo oo 703,146 Total oo oo oo 700,806
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Year 1909 Year 1910
Discharge Discharge Discharge Discharge
Month in Cusecs for Month Month in Cusecs for Month
Max,| Min. | Mean Acre Feet Max, | Min. | Mean Acre Feet
Jan. 296 161 194 11,936 Jan, 560 176 255 15,693
Feb. 560 146 205 11,390 Feb. 176 132 162 8,969
Mar. 434 190 254 15,632 Mar, 236 146 161 9,891
Apr. 2110 205 394 23,471 Apr, 132 102 116 6,901
May 3320 320 ] 1223 75,171 May 274 117 167 10,266
June 15200 786 | 4396 261,524 June 1420 161 295 17,567
July 3460 967 | 1782 109,534 July 2610 434 1229 75,554
Aug. 12800 1870 | 5168 317,716 Aug, 2540 220 965 59,325
Sept, 4160 2170 | 2997 178,292 Sept. 5700 | 1318] 2823 167,916
Oct, 3610} 1233 ] 2263 139,105 Oct. 3190 922 1835 112,793
Nov. 1233 404 699 41,589 Nov, 2610 4341 1153 68,576
Dec, 372 176 230 14,135 Dec, 2170 344 833 51,213
Total oo o oo 1,199,495 Total oo oo oo 604,664

. Year 1911 Year 1912
Jan, 1870 235 590 36,291 Jan, 220 117 150 9,207
Feb, 1700 344 933 51,826 Feb. 176 87 109 6,278
Mar. 2230 344 753 46,344 Mar, 176 73 93 5,741
Apr, 434 205 282 16,756 Apr. 132 87 111 6,633
May 696 190 397 24,407 May 102 102 102 6,270
June 7900 51511733 103,098 June 922 117 262 15,608
July 10900 967 | 2688 165,297 July 2730 254 1269 78,035
Aug, 2410 12751 1836 112,862 Aug, 5160 696 | 1267 77.866
Sept. 2610 274 1 1736 103,277 Sept. | 15200 187 4245 252,555
Oct. 1870 404 847 52,097 Oct, 4160 696 | 1687 103,738
Nov. 1990 220 442 26,312 Nov. 3610 296 909 54,078
Dec. 1590 220 496 30,520 Dec., 3610 296 888 54,564
Total o o oo 769,087 Total oo oo 0o 670,573

Year 1913 Year 1914
Jan. 2575 189 515 31,922 Jan, 346 133 200 12,424
Feb. 266 142 205 11,466 Feb, 208 56 101 5,662
Mar. 2670 151 | 1085 67,248 Mar, 1035 56 169 10,504
Apr. 728 286 400 24,010 Apr, 1360 119 322 19,368
May 3390 286 | 1034 64,110 May 2640 170 759 47,068
June 1870 476 884 53,022 June 1035 296 406 24,360
July 1360 466 668 41,406 July 2290 476 792 49,122
Aug, 2790 728 | 1449 89,864 Aug, 875 508 635 39,400
Sept. 6330| 1200 | 2676 160,568 Sept., 728 386 554 33,234
Oct. 3610 728 | 1702 105,528 Oct, 386 170 247 15,302
Nov., 1530 530 901 54,082 Nov., 228 120 141 8,466
Dec. 530 170 298 18,486 Dec. 2050 68 296 18,342
| Total oo oo oo 721,712 Total oo oo oo 283,212

Year 1915° Year 1916
Jan. 426 75 161 9,954 Jan, 623 115 234 14,486
Feb. 124 30 69 3,886 Feb. 276 90 161 9,348
Mar, 68 44 57 3,552 Mar, 366 78 145 9,008
Apr, 82 56 60 3,592 Apr. 426 75 207 12,414
May 2540 56 471 29,216 May 607 133 266 16,516
June 7480 286 1 1993 119,598 June 11800 228 | 1850 110,978
July 55501 1200 | 2520 156,260 July 14200 | 1730 | 4612 285,960
Aug. 11500 | 1590 | 3564 220,960 Aug, 15800 | 2490 | 4647 288,110
Sept. | 12000 | 1590 | 4242 254,140 Sept. 5910 | 2310} 3922 235,312
Oct. 10000 | 2050 | 4003 248,220 Oct, 9430 | 1520 | 3547 219,884
Nov. 2610 486 | 1219 73,150 Nov, 7690 | 2150 | 4724 283,430
Dec. 3000 326 627 38,876 Dec. 5360 | 1200 | 2444 151,568
Total o oo oo 1,161,804 Total oo oo oo 1,637,014
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Year 1917 Year 1918
Discharge Discharge Discharge Discharge
Month in Cusecs for Month Month in Cusecs for Month
Max.| Min.| Mean Acre Feet Max.| Min. | Mean Acre Feet
Jan. 1680 530 837 51,924 Jan., 1333 508 953 59,062
Feb. 1030 256 498 27,868 Feb. 1200 406 581 32,536
Mar. 953 256 428 26,528 Mar. 3620 466 809 50,198
Apr. 1172 346 661 39,680 Apr. 2490 446 835 50,122
May 6040 356 2321 143,922 May 4600 486 2135 132,378
June 11300} 1620] 4145 248,688 June 9840 751 | 2533 151,970
July 10300 | 1890| 4706 291,760 July 7250 | 1840 | 2561 158,786
Aug. 11600 2460] 5317 329,630 Aug., 12500 | 1840 | 4694 291,012
Sept. | 10600| 4030| 6662 399,700 Sept, 4930 2370 3038 182,300
Oct. 22300 4350| 7982 494,858 Oct. 2310 1253| 1698 105,286
Nov. 49301 2520 3423 105,380 Nov. 1620 416 963 57,782
Dec. 3620 1035] 2052 127,230 Dec. 5910 256 360 22,308
Total o . 2,387,168 Total .o .o . 1,304,748

Year 1919 Year 1920
Jan. 247 115 163 10,126 Jan. 1450 263 614 38,102
Feb. 446 115 174 9,768 Feb. 399 115 184 10,648
Mar. 426 128 213 13,238 Mar, 824 102 222 13,782
Apr. 466 151 226 13,566 Apr. 171 90 118 7,054
May 1090 266 475 29,442 May 331 115 191 11,816
June 3180 296 1041 62,448 June 7380 226 1610 96,588
July 1950 691 1027 63,670 July 9810 910| 3008 186,510
Aug, 1950 1062] 1512 93,758 Aug. 11800 | 1450| 3834 237,726
Sept. 3780 1410} 1990 119,380 Sept. 8390 | 2110\ 4487 269,210
Oct. 3060 586| 1408 87,320 Oct. 2256 954 | 1457 90,352
Nov., 586 226 356 21,284 Nov., 1265 558 811 48,650
Dec. 5040 115 682 42,310 Dec. 2900 530§ 1049 65,008
Total oo se Lo 566,410 Total o .s . 1,075,446

Year 1921 Year 1922
Jan. 1000 354 483 29,968 Jan. 705 202 440 27,274
Feb. 473 157 275 15,388 Feb. . 325 136 191 10,706
Mar. 684 217 361 22,382 Mar. 420 124 177 11,004
Apr. 1450 244 462 27,694 Apr. 930 118 256 15,372
May 1640 217 440 27,278 May 930 215 493 30,586
June 4820 719 1670 100,186 June 830 245 411 24,650
July 3400 615| 1536 95,232 July 16300 500 | 3541 219,570
Aug, 13100| 1480| 3608 223,680 Aug, 4600 1640| 2529 156,800
Sept. | 15500} 2040} 4692 281,540 Sept. 3360 1570 2292 137,530
Oct, 41101 1640| 2645 163,790 Oct. 2180 725 1259 79,034
Nov. 1570 577 949 56,942 Nov. 1145 338 706 42,352
Dec, 1090 338 579 35,924 Dec. 395 143 276 17,090
Total .o . . .o 1,080,004 Total .o . .o 770,968

Year 1923 Year 1924
Jan. ) 215 118 160 9,920 Jan. 1385 530 868 53,804
Feb. 149 45 87 4,858 Feb. 2180 420 713 41,350
Mar. 95 45 68 4,230 Mar. 545 305 409 25,384
Apr., 107 55 74 4,414 Apr. 665 350 423 29,982
May 2180 75 607 37,656 May 1145 305 483 29,982
June 11400 2700| 5185 311,120 June 2250 530 | 1042 62,416
July 11580} 2040 3975 246,440 July 1085 500 649 40,270
Aug, 7520} 1840} 3175 196,900 Aug. 15500 7851 2775 172,050
Sept. 6180 | 2770] 3645 218,710 Sept, 6710 ] 1840 3622 217,300
Oct. 114001 3700} 5785 358,660 Oct. 3620) 1320} 2554 158,370
Nov. 4930 ] 1325]| 2686 161,190 Nov, 12300 | 1200 | 3326 199,580
Dec. 2040 705] 1086 67,350 Dec. 2700 7851 1404 87,030
Total .o .o .o 1,621,448 Total .o .o .o 1,113,018
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Year 1925 Year 1926

Discharge Discharge Discharge Discharge
Month in Cusecs for Month Month in Cusecs for Month
: Max.| Min, | Mean Acre Feet Max, { Min, | Mean Acre Feet
Jan. 5910 475 | 1311 81,274 Jan, 540 212 284 17,586
Feb. 2700 530 889 49,824 Feb, 203 104 131 7,354
Mar, 630 332 436 27,034 Mar, 740 92 177 10,980
Apr, 398 256 310 18,640 Apr, 4710 172 635 38,118
May 5910 256 813 50,386 May 8210 | 1085 | 2713 168,230
June 2110 595 1118 67,104 June 7690 865 | 2375 142,520
July 1840 | 1085 1412 87,524 July 8560 | 1450 | 3346 207,430
Aug. 11400 8801 2997 185,798 Aug, 6980 { 2180 | 3653 226,490
Sept, 3400 | 1385 2223 133,360 Sept., 4110 1580 2438 146,280
Oct., 3620 1385 2472 153,290 Oct, 6310 1315 | 2812 174,320
Nov. 2700 655 | 1162 69,710 Nov, 1450 545 931 55,870
Dec. 710 275 | -446 - 27,636 Dec, 8130 355 543 33,660
Total 0o s oo 951,580 Total oo oo oo 1,228,838

Year 1927 Year 1928
Jan, 1085 256 403 24,982 Jan, 312 158 212 13,140
Feb, 256 158 200 11,232 Feb, 1720 172 423 24,570
Mar, 238 150 177 10,978 Mar, 2320 202 588 36,506
Apr, 138 144 169 10,120 Apr. 2600 421 723 43,436
May 1005 172 363 22,500 May 2940 | 421 1062 65,846
June 1645 292 515 30,890 June 1840 630 1141 68,470
July 3340 4461 1153 71,478 July 4130 560 | 1197 74,210
Aug. 3940 665 | 1687 104,560 Aug, 1540 630 945 58,590
Sept. 2900 1290 | 1810 108,620 Sept. 3100 880} 1298 77,880
Oct. 7520 1140 | 2938 182,140 Oct., 5040 2401 2213 137,220
Nov, 1715 421 752 45,142 Nov., 1780 398 817 49,008
Dec. 595 220 331 20,508 Dec, 375 220 276 17,112
Total oo oo oo 643,150 Total oo oo oo 665,988

Year 1929 Year 1930
Jan, 220 86 135 8,376 Jan, 444 144 239 14,826
Feb. 292 75 135 7,568 Feb, 213 100 138 7,756
Mar, 375 80 124 7,722 Mar, 128 67 94 5,668
Apr., 1840 120 368 21,792 Apr, 499 67 128 7,710
May 595 186 367 22,770 May 1660 144 357 22,164
June 1970 398 892 49,746 June 630 213 387 23,248
July 830 398 527 32,672 July 2040 271 791 49,070
Aug, 5910 386 | 1508 93,500 Aug, 4500 930 | 1912 118,560
Sept. 8040 | 1240 | 1977 118,654 Sept. 2940 1120 ] 1629 97,780
Oct, 3590 560 | 1195 74,140 Oct, 19500 { 1120 3142 194,812
Nov, 785 390 506 30,392 Nov, 2210 710} 1142 68,540
Dec, 1480 256 420 26,078 Dec, 3230 468 993 61,580
Total oo oo oo 493,410 Total o0 o oo 671,714

Year 1931 Year 1932
Jan, 1520 304 589 36,488 Jan, 249 136 204 12,692
Feb., 498 194 269 15,072 Feb, 249 98 166 9,028
Mar., 5380 194 950 58,908 Mar, 2700 98 620 38,472
Apr. 1960 498 791 47,440 Apr, 4240 510} 1508 90,460
May 6690 546 | 2283 141,524 May 903 416 597 37,038
June 556001 1620 {10541 603,258 June 4430 416 | 1755 105,334
July 10500 | 2640 | 4449 275,840 July 4932 1 1290 2043 126,696
Aug, 9900 | 2760 | 4032 249,980 Aug, 22600 ( 1330 | 3801 235,666
Sept. 6330 | 2580 | 3399 203,980 Sept, | 11000 | 1760 3445 206,732
Oct. 28201 1090 | 1883 116,760 Oct, 2840 1410| 1983 122,930
Nov. 3350 640 | 1001 60,110 Nov, 1760 810 ] 1238 74,322
Dec, 810 237 467 28,934 Dec, 1005 360 603 37,426
Total o co oo 1,838,294 Total ¢ oo oo 1,096,796
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Year 1933 Year 1934

Discharge Discharge Discharge Discharge
Month in Cusecs for Month Month in Cusecs for Month

Max,| Min.| Mean Acre Feet Max. | Min. | Mean Acre Feet

Jan. 342 194 257 15,948 Jan., 3340 4161 1192 73,926
Feb, 220 106 143 7,982 Feb, 1760 249 489 27,414
Mar. 220 91 119 7,370 Mar. 378 220 279 17,294
Apr. 519 111 185 11,090 . Apr. 1075 207 488 29,308
May 1580 147 405 25,106 May 541 278 351 21,744
June 1410 498 779 46,778 June 1330 249 397 23,818
July 12400 630 2065 128,074 June 9170 456 | 1882 116,708
Aug. 4290 7811 1254 77,780 Aug, 124001 12151} 2976 184,514
Sept. |16700| 2050} 4209 252,540 Sept., 4290 | 18501} 2444 146,622
Oct. 2960 7271 1706 105,782 Oct. 21700 | 1580 | 5369 332,860
Nov, 1490 498 649 38,944 Nov, 14500 ) 1330 3489 209,398
Dec, 3600 498 1023 63.436 Dec, 9710 950 ] 2424 150,290}
Total o5 oo oo 780,830 Total oo co oo 1,333,896

Year 1935 Year 1936
Jan. 2850 497 905 56,046 Jan, 815 268 463 28,706
Feb, 1860 376 618 34,634 Feb. 1325 268 396 22,998
Mar., 1560 329 452 28,044 Mar, 1190 268 474 29,380
Apr. 3860 360 | 1633 97,986 Apr, 1190 268 568 34,060
May 3470 815| 1363 84,500 May 570 345 419 25,996
June 1280 700 880 52,800 June 2015 393 739 44,362
July 4000 7851 1668 103,410 July 6600 | 1460 2884 178,828
Aug. 11600 | 1860 | 3872 240,058 Aug, 12700 { 2850 | 4943 306,450
Sept. 64401 2070 3358 201,460 Sept. 3600 19601 2658 159,470
Oct. 8835( 1510 3166 196,318 Oct, 2390 4971 1502 97,100
Nov, 2730 880 1558 93,490 Nov, 1560 533 909 54,570
Dec. 1660 497 779 48,348 Dec, 3470 515} 1222 75,788
Total . oo oo 1,237,094 Total o> oo ] 7 ae 1,057,708

Year 1937 Year 1938
Jan. 12700 461 1522 94,348 Jan, 573 189 295 18,284
Feb. 950 360 583 32,678 Feb, 438 142 232 13,002
Mar, 950 314 446 27,682 Mar, 268 122 161 9,954
Apr. 479 240 297 17,806 Apr. 479 104 194 11,666
May 880 298 424 26,314 May 272 152 201 12,490
June 1020 360 484 29,050 June 1040 198 400 23,978
July 950 329 455 28,212 July 1180 327 559 34,656
Aug. 1660 461 727 45,060 Aug, 3210 477 | 1160 71,908
Sept., 6865{ 1460 | 3585 215,114 Sept. 2050 781 | 1280 76,822
Oct. 2730 880 | 1558 96,600 Oct, 781 313 477 29,600
Nov. 1370 533 861 51,672 Nov, 1110 174 325 19,516
Dec, 755 268 472 29,270 Dec . 210 76 121 7,504
Total 0o o c oo 693,806 Total 0o 00 oo 329,380

Year 1939 Year 1940
Jan, 111 47 63 3,938 Jan, 1670 272 447 27,7
Feb, 2370 34 123 6,874 Feb, 298 152 208 12,066
Mar, 3600 121 785 48,650 Mar, 163 111 131 8,128
Apr. 2260 357 826 49,574 Apr. 1760 101 576 34,562
May 1490 388 630 39,082 May 1250 388 622 38,574
June 17500 727 | 3041 182,488 June 1670 541 770 46,218
July 17500 10751 2800 173,578 July 810 498 562 34,822
Aug. 13300 1110} 5312 329,372 Aug, 1950 607 910 56,436
Sept. 7090 ) 2840 4284 257,186 Sept, 3920 5631 1189 71,316
Oct. 12500 | 2260 | 4272 264,876 Oct, 1340 344 647 40,150
Nov. 4710 | 1330 2577 154,648 Nov, 635 238 336 20,162
Dec, 1490 456 831 51,506 Dec. 1400 190 359 22,266
Total oo oo o n 1,561,772 Total oo o oo 412,408
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Year 1941 Year 1942
Discharge Discharge Discharge Discharge
Month in Cusecs for Month Month in Cusecs for Month
Max, | Min. | Mean | Acre Feet Max, | Min, | Mean | Acre Feet
Jan, 14000 4081 1768 109,640 Jan, 202 105 138 8,526
Feb. 1410 390 634 35,484 Feb, 262 96 121 6,770
Mar, 1180 313 427 26,456 Mar. 156 72 91 5,652
Apr. 313 235 258 15,498 Apr, 123 80 936 5,616
May 1180 210 323 20,050 May 3250 190 | 1394 86,464
June 1410 298 633 37,974 June 9170 635 | 1978 118,720
July 4570 541 1525 94,468 July 15900 | 1220 | 4108 254,690
Aug, 1040 630 759 47,076 Aug, 5650 | 1070 | 2669 165,470
Sept, 3600 840 1841 110,452 Sept. 6740 | 2780 | 3927 235,640
Oct, 4430 784 | 1493 92,573 Oct. 4600 | 1220} 2502 155,100
Nov. 1160 373 625 37,498 Nov, 4900 | 1100 | 2081 124,880
Dec, 804 214 358 22,168 Dec, 1220 408 787 48,814
Total oo oo oo 649,336 Total 0o 00 oo 1,216,342
Year 1943 Year 1944
Jan, 1480 298 540 33,490 Jan, 359 167 238 14,766
Feb. 498 174 242 13,526 Feb, 179 105 130 7,520
Mar, 420 111 174 10,770 Mar, 238 96 132 8,198
Apr. 4570 1111 1069 64,130 Apr, 330 105 188 11,280
May 970 438 580 35,942 May 2550 238 | 1004 62,246
June 1250 420 602 36,098 June 1160 490 713 42,766
July 2480 702 | 1116 69,178 July 2679 557 862 53,472
Aug, 3340| 1175| 1702 105,520 Aug, 974 510 622 38,542
Sept. 72401 1670 3159 189,520 Sept., 719 424 559 33,542
Oct. 8780 | 1340 3202 198,500 Oct, 1540 238 546 33,878
Nov, 3020 980 | 1459 87,540 Nov, 498 174 289 17,312
Dec, 920 373 619 38,392 Dec, 327 121 163 10,120
Total oo o oo 882,606 Total oo 00 oo 333,642
Year 1945 Year 1946
Jan. 262 50 102 6,354 Jan, 541 111 193 11,944
Feb, 262 56 96 5,374 Feb. 1110 102 334 18,692
Mar. 144 44 64 3,940 Mar., 1490 248 577 35,774
Apr. 2550 72 276 16,540 Apr, 585 272 376 22,570
May 262 114 161 9,992 May 1580 235 323 20,022
June 5500 1051 922 55,316 June 1850 456 723 43,368
July 1620 445 720 44,648 July 15000 | 1250 | 4087 253,372
Aug. 5050 ] 1070 | 2471 153,226 Aug, 12600 | 2260 | 4127 255,866
Sept. 32501] 1100 | 1731 103,870 Sept. 4570 2010 | 2493 154,588
Oct, 13000 535| 1897 117,606 Oct., 7570 | 1834 | 3185 197,460
Nov. 2960 4981 1125 67,504 Nov, 2816 781 ] 1586 95,194
Dec, 520 186 327 20,258 Dec, 1562 333 695 43,124
Total .o .o .o 604,628 Total oo oo ] oo 1,151,974 |
Year 1947 Year 1948
Jan. .578 117 280 17,386 Jan, 3920 780 1714 106,272
Feb, 392 117 176 9,842 Feb, 1840 487 749 43,470
Mar. 2210 117 316 19,584 Mar, 507 280 372 23,042
Apr. 1270 235 363 21,776 Apr, 1110 250 462 27,720
May 1030 187 322 19,932 May 3470 467 | 1595 980,904
June 2210 366 | 1061 63,632 June 2990 | 1180 1666 99,940
July 8500 1090 2731 169,296 July 1600 823} 1040 64,444
Aug, 5650 | 1470 2811 174,280 Aug, 1680 8751 1137 70,484
Sept. | 13000 { 1925 4705 282,330 Sept, 24301 1450 | 2003 120,152
Oct., 4320 | 17851 2749 170,460 Oct, 4010 1380 | 2390 148,186
Nov., 0900 | 1240 2797 167,840 Nov, 9600 930 | 2429 145,730
Dec, 12100 | 1120( 2640 -163,710 Dec, 1250 375 639 39,592
Total .o .o oo 1,280,068 Total oo oo oo 987.936
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Year 1949 Year 1950
Discharge Discharge Discharge Discharge
Month in Cusecs for Month Month in Cusecs for Month
Max.] Min. { Mean Acre Feet Max, | Min.| Mean Acre Feet
Jan, 668 222 353 21,876 Jan, 990 280 447 27,732
Feb. 643 129 215 12,062 Feb. 1975 310} 681 38,118
Mar. 930 162 302 18,730 Mar. 34000 265| 2697 167,226
Apr. 875 173 252 15,124 Apr. 4020 760] 1826 109,574
May 930 209 530 32,868 May 5420 549 906 56,150
June 823 430 542 32,532 June 2870 7851 1274 76,422
July 2200 448 976 60,516 July 3000 972| 1974 122,374
Aug, 3600 875 | 1359 84,230 Aug, 4170 1525] 2144 132,930
Sept. |10700 875 ] 2052 123,144 Sept. 49201 1525] 2170 130,210
Oct. 11500 850 | 4119 247,126 Oct, 8300 | 1730 3745 232,170
Nov, 5700 1840 | 3147 188,822 Nov., 47701 1590} 2654 159,256
Dec. 1760 528 980 60,786 Dec., 1525 615 987 61,164
Total oo oo oo 897,816 Total oo oo oo | 1,313,326

Year 1951 Year 1952
Jan, 1056 310 509 31,556 Jan, - 530 235 359 22,260
Feb, 528 209 286 16,030 Feb, 248 200 214 12,402
Mar. 265 129 177 10,946 Mar, 1406 165 291 18,060
Apr, 2740 129 574 34,470 Apr., 1466 211 636 38,176
May 7510 465 | 1737 107,716 May 12100 6921 2425 150,364
June 6770 12701 2013 120,790 June 25500 | 3275] 8046 482,782
July 16800| 1080 | 3614 224,076 July 10900 | 2290| 4115 255,106
Aug. 10500| 2380 | 3987 247,178 Aug, 50301 2340| 3052 189,242
Sept, 8910 2160 | 2917 175,002 Sept. {12700} 2340| 4867 292,008
Oct. 5220 1750 2672 165,680 Oct, 159001} 1840 4271 264,824
Nov. 2500 828 } 1396 83,760 Nov., 5599 | 1745| 3066 183,958
Dec. 1292 511 734 45,512 Dec, 7120 1463] 2937 182,068
Total oo oo oo 1,262,716 Total o0 oo oo 2,091,250

Year 1953 Year 1954
Jan., 2960 570 | 1034 64,086 Jan, 2800 307 722 44,790
Feb, 1463 367 561 31,444 Feb, 1250 440 666 37,300
Mar., 570 300 334 20,678 Mar, 420 275 333 20,644
Apr, 415 287 320 19,174 Apr, 1720 254 400 24,028
May 2645 300 684 42,380 May 1155 358 474 29,374
June 2855 415 ] 1037 62,234 June - | 1660 380 596 35,782
July 9050 880 | 2423 150,214 July 2250 665 991 61,444
Aug. 5070| 1740 | 2879 178,490 Aug. 14300 756 1693 104,962
Sept. [32600| 1740 | 4112 246,714 Sept. 3450 795] 1309 78,556
Oct., 32600 2250 | 4939 306,220 Oct, 6555] 508] 1067 66,194
Nov, 10800 1265 | 3222 199,320 Nov, 5080} 10401 1990 119,424
Dec. 2610 638 | 1001 62,086 Dec, 1470 395 758 47.000
Total "o oo .o | 1,383,040 Total oo oo oo 669,498

.. Year 1955 , Year 1956
Jan. 2470 2251 369 22,884 Jan, 41501 520 876 54,284
Feb, 1460 258 450 25,206 Feb, 684 266 432 25,082
Mar. 997 258 388 24,058 Mar, 6453 258} 1763 109,286
Apr, 413 220 255 15,290 Apr. 119200 | 1965] 5747 344,824
May 814 413 563 34,934 ‘May 8875 | 2625 4621 286,522
June 10000 436 | 1747 104,824 June 17200 3037 7007 420,416
July 6452 918 |1 1797 111,394 July 25500 3833 7367 456,734
Aug, .|178001] 1755|7182 445,262 Aug, 7070 | 3345 4410 273,390
Sept. 9890 | 2725 | 4044 242,648 Sept., |10000 ] 3202 | 4864 291,842
Oct, 299001 2672 | 5351 331,782 Oct. 15000 3920| 6274 389,004
Nov. 47811 1253 ] 2293 137,588 Nov. 8035 | 1580 3255 195,284
Dec, 2015 77511098 - 68,048 Dec, 3010 684 1135 70,378
Total oo o0 oo 1,563,918 Total oo oo oo 12,917,046
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Year 1957 Year 1958
Discharge Discharge Discharge Discharge
Month in Cusecs for Month Month in Cusecs for Month
Max. | Min. | Mean Acre Feet Max. | Min, | Mean Acre Feet
Jan, 710 290 451 27,972 Jan, 2381 205 465 28,804
Feb. 788 235 337 18,874 Feb, 762 185 275 15,416
Mar. 391 225 296 18,350 Mar, 658 157 217 13,480
Apr. 413 215 240 14,384 Apr. 394 162 195 11,678
May 984 | 266 345 21,412 May 5380 162 1104 68,422
June 5125 241 600 35;972 June 5380 487 | 1137 68,168
July 3690 620} 1138 70,478 July 17400 558} 2893 179,370
Aug. 2223 5701 1070 66,360 Aug. 13400 3025| 5889 365,106
Sept. No Records 104,000% Sept. | 8010 | 1880| 3015 180,884
Oct., No Records 90,000% || Oct. | 10300 | 2060 | 4090 254,150
Nov. No Records 39,000*% (| Nov. 3190 | 1030| 1455 87,324
Dec. No Records 27 ,000*% || Dec, 1660 510 853" 52,898
Total ol oo oo 533,802*% [ Total oo oo .o | 1,325,700
Year 1959 : Year 1960
Jan. 730 225 343 21,286 Jan, 1870 191 477 29,604
Feb. 2680 211 402 22,486 Feb, 1270 144 323 18,722
Mar. 1257 218 383 23,718 Mar, 1340 121 325 20,146
Apr. 2020 260 530 31,790 Apr, 3732 130 569 34,148
May 1291 232 529 32,818 May 7681 342 3039 188,418
June 2100 239 646 38,738 June 4620 9951 2072 124,338
July 1740 312 624 38,702 July 24000 931 | 4531 280,892
Aug. 2120 510 1113 69,030 Aug, 13200 | 1986 3971 246,220
Sept. 3493 5001 1325 79,516 Sept., | 18900 ( 1760 | 3714 222,818
Oct. 5415 635| 1333 82,662 - Oct, 4824 | 13251 2474 153,406
Nov. 1992 | 466 925 55,528 Nov. 3395 890 | 1404 84,212
Dec. 1760 229 667 41,358 Dec, 3104 470{ 1025 63,556
Total . .o .o 537,632 Total oo oo 5o 1,466,480
Year 1961 : Year 1962
Jan. 1790 266 583 36,126 Jan,. 3570 284 680 42,144
Feb, 7981 229 349 19,566 Feb, 3705 276 774 43,356
Mar, 1881 237 480 29,754 Mar, 1540 237 456 28,284
Apr, 4504 2501 1255 75,286 " Apr., 2880 2431 1399 83,964
May 3122 4801 1106 68,572 May 3450 629 ] 2179 135,076
June 6455 4401 2021 121,246 [} June 3930 9401 2268 136,100
July | 6421 | 1093 2456 152,296 July 5860 623 2583 160,094
Aug. 3900 | 1008 1825 113,162 Aug, 5010 1660 3190 197,770
Sept. 3255 843| 1662 99,692 Sept. 4840 | 1152| 2707 162,410
Oct, | 2235} 423 757 46,924 Oct, 3825 982 2469 153,070
Nov. 1660 331 604 36,270 Nov, 3600 4701 1706 102,380
Dec, 3990 310 898 55,664 Dec, 4360 470| 1686 104,560
Total oe oo oc 854,558 Total oo o oo 1,349,208
Year 1963 Year 1964 '
Jan., 3525 4171 1526 94,622 Jan, 2880 380 935 58,000
Feb. 3300 330 1862 104,280 Feb. 2841 140) 1120 64,952
Mar. | 3150 3305 1351 83,750 Mar, | 3225 1071 1083 67,142
Apr. 3150 1801 1102 66,140 Apr, 3750 109 | 1339 80,310
May 4200 3304 1574 97,560 May 4392 279 1606 ° 99,546
June 4125 387 1714 102,820 June 5163 400| 2289 137,352
July 4840 8511 2669 165,492 July 17400 | 10301 6110 379,000
Aug, 6268 1025| 2952 183,050 Aug, 8200 | 2180 5000 307,000
Sept, 48401 1038 2068 124,086 Sept, | 15400 | 2455 6050 363,000
Oct. 4520 648 1771 108,192 Oct, 11800 [ 2314 ] 6020 373,000
Nov. 5078 692 | 2036 122,130 Nov, 5953 7531 3330 200,000
Dec. 3675 405| 1443 89,460 Dec, 4800 504 2200 137,000
Total oo oo oo 1,341,582 Total oo 5o oo 2,266,302

* Estimated.
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TUMUT RIVER AT TUMUT

Year 1965 Year 1966
Discharge Discharge Discharge Discharge
Month in Cusecs for Month Month in Cusecs for Month
Max., | Min. | Mean Acre Feet Max., | Min, | Mean Acre Feet
Jan, 3540 7251 2070 128,000 Jan. 2410 120 657 40,700
Feb. 3484 416 | 1870 105,000 Feb, 3708 2251 1375 77,000
Mar. 3498 328 | 1720 107,000 Mar. 8146 270 | 1860 115,000
Apr, 4515 301 | 2250 135,000 Apr, 3915 233 1312 78,800
May 4440 395 | 2340 145,000 May 4605 522 2059 128,000
June 4545 471 | 2240 134,000 June 6140 4381 2177 131,000
July 4610 410t 2299 143,000 July 5494 7251 2079 129,000
Aug, 5088 599 | 2202 137,000 Aug. 8059 917 | 3429 213,000
Sept. 4275 760 | 1984 119,000 Sept. 6734 ) 1124 ] 3618 217,000
Oct. 3945 416 | 1751 109,000 Oct. 6646 980 | 2879 179,000
Nov. 4500 606 | 2061 124,000 Nov, 5645 | 1115| 2966 178,000
Dec. 4140 245 | 1477 91,600 Dec. 6153 719 | 2499 155,000
Total oo oo o0 1,477,600 Total oo oo oo 1,641,500

Year 1967 Year 1968
Jan., 3488 365 944 58,500 Jan, 2530 95 627 38,900
Feb, 3698 310 | 1676 93,900 Feb, 3180 260 | 1508 87,500
Mar. 3628 1431 1338 83,000 Mar, 2621 215 992 61,600
Apr., 4205 111 ] 1495 89,700 Apr, 3666 207 ] 1391 83,500
May 4565 260 | 1984 123,000 May 3750 63 622 38,600
June 3600 194 | 1082 64,900 June 3512 195 535 32,000
July 4325 320 | 1649 102,000 July 592 187 248 15,500
Aug. 3656 290 | 1484 92,000 Aug, 4515 260 980 60,900
Sept. 4040 340 | 1851 111,000 Sept. 2803 4771 1187 71,200
Oct. 3695 390 | 1814 112,000 Oct, 7639 560 1409 87,400
Nov. 3642 365 | 1783 107,000 Nov. 8038 519 | 1336 80,100
Dec, 3502 119 | 1030 63,900 Dec, 2751 789 | 2261 140,000
Total . ¢ 5 o 1,100,900 Total o0 oo o0 797,200

Year 1969 Year 1970
Jan, 27411 1392 | 1835 114,000 Jan, 2730 7981 2177 135,000
Feb. 2920 1083 | 2232 125,000 Feb, 2860 | 25201 2673 150,000
Mar. 2790 650 | 1756 109,000 Mar. 28201 1820 2515 156,000
Apr, 3596 219 832 49,900 Apr, 3950 311 1368 82,100
May 1027 210 340 21,100 May 1480 250 492 30,500
June 3554 300 573 34,400 June 1790 210 424 25,500
July 2569 355 789 48,900 July 2950 415 1668 103,000
Aug. 1160 410 575 35,700 Aug. 17200 | 2210} 4610 286,000
Sept, 1480 410 682 41,000 Sept. | 13600 | 1590 | 5434 326,000
Oct. 2326 394 683 42,300 Oct., 5820 | 1970 | 3742 232,000
Nov. 3400 492 | 1537 92,200 Nov, 5010 | 1780| 3296 198,000
Dec. 3037 ] 1448 | 1966 122,000 Dec, 3090 | 1580 2584 160,000
Total oe oo .o 835,500 Total se oo 0o 1,884,100
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LOCATION:

PERIOD OF ESTABLISHMENT:

COMPLETE YEARS OF COMPUTED
RECORDS :

ZERO OF GAUGE:

CATCHMENT AREA:

CONTROL:

EQUIPMENT:

CURRENT METER OBSERVATIONS:

MAXIMUM ESTIMATED DISCHARGE
DURING PERIOD OF RECORDS:

MEAN DAILY DISCHARGE FOR
84 YEARS:

MEAN ANNUAL DISCHARGE FOR
84 YEARS:

REMARKS :

Latitude 35°05' Longitude 148°06"

July 1886 to date

84
R.L. 679,73 Standard Datum
8,400 square miles

Sand and Gravel

Automatic Recorder (Float Type)
Staff Gauge, range 0 to 40,5 feet,

(a) Number obtailned

(b) Maximum Observation
in Cusecs

(¢) Minimum Observation
in Cusecs
220,000 cusecs

3,790 cusecs

2,770,000 acre feet

567

140,725

414

Float Recorder was installed in

February 1948
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MURRUMBIDGEE RIVER AT GUNDAGAI

Year 1887 Year 1888
Digcharge Discharge Discharge Discharge
Month in Cusecs for Month Month in Cusecs for Month
Max, | Min, | Mean Acre Feet Max. | Min. | Mean Acre Feet
Jan. 56500 710 6904 424,412 Jan, 7950 | 1830 | 3244 199,430
Feb. 4760 | 1830 | 2847 158,058 Feb, 2030 | 18301} 1840 105,833
Mar. 25200] 2220 | 7471 459,243 Mar. 1830 | 1830 | 1830 112,496
Apr, 5990| 2220 3050 181,444 Apr, 2030 710 | 1284 76,405
May 2220 18301 2189 134,546 May 1150 710 866 53,243
June 12900 | 1830 6360 378,376 June 5780 710 1789 106,447
July 514001 456012417 763,316 July 6600 | 1150 | 3132 192,529
Aug, | 19200| 45601 9561 587,762 Aug. 5380 1360 | 2266 139,306
Sept. | 17400} 3560 | 9047 538,246 Sept. 8630 | 1830 | 4247 252,664
Oct. 17900 4150 | 7461 458,628 Oct. 4560 | 1075 | 2663 163,707
Nov. 16200 | 3560 | 8370 497,971 Nov. 710 490 702 41,802
Dec. 10600 | 2590 | 4600 282,756 Dec. 15700 7101 3106 190,943
 Total ‘o .o .o | 4,864,785 Total oo oo oo 1,634,805

Year 1889 : Year 1890
Jan. 9980 4201 2733 168,039 Jan, 2590 710 | 1266 77,858
Feb. 3050 420 892 49,545 Feb, 3560 710 ] 1826 101,401
Mar. 420 420 420 25,819 Mar, 15200 | 1150 | 3991 245,357
Apr., 1830 420 740 44,052 Apr, 4760 | 1150 | 1884 . 112,079
May 11000 420 2770 170,300 May 6600 | 1035} 2790 171,529
June 21100 115010320 613,986 June 16700 | 6290 |11068 658,435
July 8400 3560 | 4939 303,617 July 21100} 7280 |10840 666,367
Aug, 9980 3050 4815 296,022 Aug, 19200 | 5380 | 9797 602,297
Sept. | 38400| 4760111908 708,407 Sept. 9300 | 5380 | 6470 384,900
Oct. 17400 4970 | 7788 478,775 Oct. 12500 | 59901 7677 471,914
Nov. 8400] 4760 5951 354,045 Nov, 7950 | 5990 | 6380 379,566
Dec. 4760 2590| 3513 215,988 Dec. 5990 ] 2590 | 4490 275,994
Total .e o . 3,428,595 Total .o . .o 4,147,697

Year 1891 Year 1892
Jan, 101601 356014906 924,160 Jan, 4150 | 2400 | 2899 178,192
Feb. 5070} 2590 | 3461 192,172 Feb, 2470 ] 1150 | 2000 114,994
- Mar. 2590 | 1830 2440 149,994 Mar, 1830 1150 )] 1371 84,277
Apr, 3560 2590} 3106 184,776 Apr. 1150 | 1150 ] 1150 68,413
May 3560 | 2590 3017 185,450 May 8630 | 1830 ] 2049 125,980
June [175900( 2590121052 1,263,140 June 7950 | 3560 | 4742 282,082
July |108200| 8630 (25522 1,582,340 July 10600 | 4150 | 5743 353,073
Aug. 58000 728013698 842,041 Aug, 9980 | 3560 | 4941 303,776
Sept. | 15400} 6600 8573 510,028 Sept. |61300 | 5990 {13210 785,863
Oct. 7950] 5380 6331 389,164 Oct. 56500 | 5380 {13037 801,410
Nov. 6600 4760 | 5093 302,983 Nov. 15200 | 4760 | 8515 506,547
Dec. 4760 | 2810} 3382 207,878 Dec. 5380 | 4560 | 5010 307,980
Total o oo “e 6,734,126 Total e .o o 3,912,587

Year 1893 Year 1894
Jan. 4460] 1830] 3331 204,784 Jan, 10300 | 3560 1 6089 374,341
Feb. 1770] 1540] 1659 92,130 Feb. 6940 | 2810 | 4596 255,192
Mar, | 13400| 1480} 3837 235,878 Mar. 52300 | 2810 10300 633,212
Apr. | 4970} 2090} 2186 130,045 Apr, 71000 | 4460 ]12207 726,194
May 18700 | 3050 4913 302,031 May | 7610 | 5380 | 5876 361,223
June 19200 | 4760 | 9363 557,005 June 45500 | 4760 ]11333 674,250
July 13900 4460) 8248 507,013 July 40200 | 5990 ]12742 783,335
Aug. 8630 4150] 5499 338,032 Aug.. |20100 | 8630 {11725 720,761
Sept, | 10600| 5380 7152 425,482 Sept., 149500 | 7105 14372 855,000
Oct. 8060} 3560} 5268 323,854 Oct, 11300 | 5990 | 7841 482,047
Nov. 11300| 3050] 5629 334,909 Nov. 5990 | 3860 | 4896 291,293
Dec. 5990 2400| 2992 183,943 Dec, 3860 | 2730 | 3221 198,042
Total o .o e 3,635,106 Total o .o s 6,354,890
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Year 1895 Year 1896
Discharge Discharge Discharge Discharge
Month in Cusecs for Month Month in Cusecs for Month
Max, | Min, | Mean Acre Feet Max, | Min. | Mean Acre Feet
Jan. 6290 | 2400 | 3003 184,587 Jan, 24001 1700 1851 113,765
Feb, 51701 2810 | 3693 205,042 Feb, 22201 1300 ) 1686 96,988
Mar. 2810| 1770 | 2225 136,787 Mar, 1830 10751} 1291 79,350
Apr. 1700 | 1300 | 1441 85,765 Apr. 1830 1035| 1290 76,742
May 18301 1300 | 1323 81,343 May 6600 | 1300] 2921 179,580
June 14500 | 1300 | 3466 206,410 June 12500 | 30501 5070 301,594
July 7280 2590 | 3888 239,052 ~July 6600 | 2810 5076 312,045
Aug., 12000 | 1830 | 4349 267,348 Aug, 4760 | 1830 2120 130,342
Sept. |11300 | 4460 | 6931 412,345 Sept., 59901 2890 | 3948 234,866
Oct, 8180 ] 3560 : 5093 313,076 Oct, 2810} 1830{ 2070 127,289
Nov. 40501 2220 | 2740 163,022 Nov, 1770 1300 | 1547 92,052
Dec., 2220 | 1700 | 1959 120,427 Dec, 1300 { 1035} 1074 66,034
Total 00 oo so 2,415,204 Total oo oo e | 1,810,64

Year 1897 : Year 1898
Jan, 13900 | 1035 ] 4619 283,956 Jan, 11501 1150 1150 70,694
Feb, 3560 | 1770 | 2437 135,310 Feb, 13400 | 1075 | 2890 160,484
| Mar., 1640 | 1640 | 1640 100,816 Mar, 1480 | 1150 | 1340 82,909
Apr. 16401 1300 | 1621 96,453 Apr, 1150 | 1150 | 1150 68,414
May 1150 710 851 52,296 May 2590 | 11501 1419 87,252
June 3560 710 | 1963 116,818 June 4760 | 1830 2449 145,732
July 3290 | 2590 | 2723 167,425 July. 4760 | 2590 | 2741 168,485
Aug, 9300 | 1830 | 3661 225,051 Aug, 7280 | 2810 | 4563 280,495
Sept. 9980 | 4760 | 6403 380,914 Sept, 9980 | 3560 | 5784 344,090
Oct, 8630 | 4000 | 5620 345,518 Oct. 9980 | 3560 | 4054 249,243
Nov, 3860 | 1480 | 1946 115,807 Nov, 8630 | 2590 | 5537 329,396
Dec, 1480 ] 1150 | 1349 82,949 Dec., 25901 1830 2008 123,442
Total oo oo o 2,103,313 Total os os oo 2,110,636

Year 189 Year 1900
Jan, 22007 1830 1| 1881 115,609 Jan, 3050 | 1480 ] 1968 121,003
Feb. 1830 1150 § 1667 92,586 Feb. 2220 385 862 47,870
Mar. 1150 710 843 51,806 Mar. 3290 3851 1274 78,328
Apr, 3560 710 | 1883 112,069 Apr, 4760 | 1565 | 2686 159,800
May 1830 | 1420 | 1509 92,755 May 61300 | 2030 ] 9008 553,782
June 6940 | 1480 | 3865 229,968 June | 201001} 4760 | 8697 517,424
July 7280 | 3290 | 4242 260,764 July 67800 ] 7280 (16312 1,002,763
Aug. 41200 ] 3560 | 8956 550,560 Aug., 7280 | 5380} 6261 384,900
Sept. 7280 | 3050 | 5090 302,824 Sept, | 13400 9300 |10997 654,252
Oct. 5990 | 2220 | 3725 229,017 Oct, 9980 { 3860 | 6532 401,577
Nov, 5990 | 2590 }.3697 219,974 Nov, 4760 | 2220 | 3499 208,156
Dec. 3050 | 2220 | 2647 162,766 Dec. 2590 | 14801 1910 117,433
Total oo so o 2,420,698 Total o oo 0o 4,247 . 288

Year 1901 Year 1902
Jan. 18301 1300 { 1492 91,753 Jan, 1200 455 695 42,724
Feb, 14801 1150 | 1468 81,521 Feb. 472 200 268 14,898
Mar., 1480 710 | 1008 61,959 Mar. 890 164 263 16,171
Apr. 3560 710 | 1281 76,187 Apr. 610 237 295 17,563
May 1830 | 1150 | 1494 91,833 May 284 256 270 16,602
June 3050 1150 | 1846 109,848 June 2340 275 712 42,333
July 1590} 1150 | 1390 85,487 July 4050 610 | 1118 68,723
Aug., 12500 | 1360 | 4529 278,463 Aug. 727 590 638 39,218
Sept. {10700 | 4460 | 6826 406,079 Sept., 1150 710 937 55,738
Oct. 27800 ] 1810 | 6475 398,067 Oct, 1360 675 901 55,395
Nov. 16700 | 1700 | 5470 325,440 Nov., 780 310 499 29,729
Dec, 1700 67511042 64,071 Dec, 6400 224 | 1034 63,599
Total oo o 2o 2,070,708 Total o "o 0o 462,693




ey

110,

Appendix 7
Sheet 4
MURRUMBIDGEE RIVER AT GUNDAGAI

Year 1903 Year 1904
Discharge Discharge Discharge Discharge
Month in Cusecs for Month Month in Cusecs for Month
Max.,| Min. | Mean Acre Feet Max. | Min, | Mean Acre Feet
Jan, 570 140 300 18,466 Jan, 13900 | 11401 3199 196,684
Feb. 348 78 141 7,837 Feb., 1300 610 949 54,606
Mar, 1075 140 469 28,864 Mar, 1150 490 725 44,560
Apr. 7610 385] 1279 76,137 Apr. 780 455 573 34,038
May 2220 9251} 1303 80,113 May 1480 530 756 46,511
June 3560 1000 | 2492 148,259 June 4460 7451 1557 92,669
July 12900 1770 | 5144 316,209 July 9300 1770/ 4170 256,382
Aug. 5380 2030 | 3201 196,813 Aug, 5270 2400 | 3133 192,609
Sept. {21100| 1900 | 5986 356,108 Sept., 50701 2590 | 3418 203,347
Oct, 6400 | 2660 | 4046 248,747 Oct, 5380 | 2400 | 3677 226,062
Nov. 3660 | 1075 2157 128,330 Nov, 7290 | 1190 | 3031 180,334
Dec. 2590 745 1262 77,618 Dec, 1300 610 910 55,948
Total ‘o oo oo 1,683,501 Total o0 oo 50 1,583,750

Year 1905 Year 1906
Jan, 780 420 567 34,873 Jan, 925 348 566 34,816
Feb. 1360 220 497 27,578 Feb, 420 175 272 15,114
Mar. 815 152 288 17,682 Mar, 3460 237 ] 1234 75,894
Apr. 2810 224 778 46,279 Apr, 11000 745 3090 183,824
May 1300 385 590 36,263 May 7280| 1900 3801 233,696
June 18900 | 1035| 4122 245,228 June 19300 3050} 6882 409,410
July 54600 4150111182 687,427 July 15400 { 5380 | 7347 451,648
Aug., 7280 | 2590 | 4660 249,560 Aug. 12200 | 5780 | 7651 470,328
Sept, 4760 | 2590 | 3424 203,733 Sept, | 29700 7950 (14372 854,990
Oct, 8400 ] 2810 | 5241 322,198 Oct, 580001 507013912 855,228
Nov. 7610 1640 | 3555 211,527 Nov, 6290 | 3050 4259 253,388
Dec, 2400 745 1375 84,529 Dec, 47601 1900 | 2770 170,280
Total oo oo co 2,166,877 Total oc oo oo 4,008,616

Year 1907 " Year 1908
Jan. 1865 9251 1398 85,953 Jan. 1050 452 641 39,412
Feb. 1480 490 835 46,392 Feb, 875 372 548 31,542
Mar. 1000 570 641 39,412 Mar, 620 237 338 20,784
Apr, 1075 455 704 41,879 Apr, 479 212 307 18,287
May 1830 610 879 54,027 May 1654 345 726 44,609
June 2090 890 | 1461 86,935 June 3060 519 | 1327 78,963
July 4760 1150} 1477 90,782 July 7475 560 | 2415 148,462
Aug. 5380 | 2590 | 3665 225,328 Aug. 6800 | 1940 2858 175,674
Sept, 6830 19601 3116 185,381 Sept, | 12100 | 2000 | 6545 389,342
Oct, 4150 | 14201 2761 169,735 Oct.. 5550 | 2280 | 3353 206,153
Nov. 7280} 1540 | 2715 161,565 Nov. 2170 ] 1000 | 1480 88,033
Dec, 9300 780 | 1830 112,535 Dec, 1310 399 728 44,738
Total ¢ o oo o 1,299,924 Total o oo 0o 1,285,999

Year 1909 Year 1910
Jan, 590 237 370 22,757 Jan, 2580 345 896 55,012
Feb . 3380 224 687 38,183 Feb, 920 264 404 22,404
Mar, 4950 3721 1033, 63,494 Mar, 670 224 420 25,768
Apr., 1710 372 628 - 37,389 Apr, 372 237 276 16,377
May | 3800 8401 1582 97,296 May 920 264 418 25,645
June 30700 | 1000 | 7894 469,632 June 1254 399 590 35,058
July 7700 | 1825} 4004 246,130 July 3550 | 1310 2087 128,066
Aug. 23700 4170 |10422 640,707 Aug. 2340 1050 | 1562 95,905
Sept. 9760 | 3470 | 5815 345,944 Sept, | 11400] 1770} 4766 283,110
Oct. 46501 2170 3412 209,791 Oct, 5150 | 1654 3205 196,697
Nov. 2170 840 | 1290 76,774 Nov, 2980 920 | 1818 107,989
Dec. 875 452 622 38,282 Dec. 4350 920 | 1807 110,935
Total ‘s ¢ ¢ 2,286,379 Total oo a " 1,102,966
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Year 1911 Year 1912
Discharge - Discharge Discharge Discharge
Month in Cusecs for Month Month in Cusecs for Month
Max. | Min. | Mean Acre Feet Max, | Min, | Mean Acre Feet
Jan, 8850 670 | 2319 142,340 Jan. 960 188 356 21,878
Feb, 3800 | 1480 | 2476 137,258 Feb, 1480 188 338 19,441
Mar. 12100 8751 2272 139,481 Mar, 1035 163 331 20,696
Apr. 1140 590 746 44,399 Apr. 2580 237 453 26,917
May 1480 506 947 58,247 May 212 188 208 12,794
June 10500 | 1000 | 3361 199,938 June 1310 237 598 35,585
July 11500 | 2000 | 5028 309,090 July 9650 506 | 4187 257,364
Aug, 4950 | 2340} 3277 201,433 Aug, 9860 | 1654 2937 242,049
Sept. 4350 ] 2000 | 2799 166,542 Sept, 2300 | 4170| 8600 511,634
Oct, 3330 8751 1647 101,230 Oct, 6800 | 1370 3141 193,087
Nov. 2340 479 874 52,018 Nov, 3800 840 1560 92,785
Dec. | 2170 590 | 1063 65,326 Dec, 2580 670 | 1189 73,115
Total oo o6 oo | 1,617,302 Total oo oo oo 1,507,346

Year 1913 Year 1914
Jan., 2310 311 700 43,406 Jan, 605 193 355 21,998
Feb. 561 193 312 17,468 Feb, 311 1741 213 11,910
Mar. 3880 174 | 1644 101,910 Mar, 7220 110| 1278 79,248
Apr. 1830 440 764 45,834 Apr, 6040 282} 1556 93,366
May 8300 605 | 2900 © 179,772 May 2390 605 | 1134 70,302
June 9780 | 1550 { 4607 276,400 June 1340 605 826 49,542
July 23700 | 1830 | 4082 315,098 July 2240 7401 1728 107,160
Aug., 5060 | 1830 | 3552 220,220 Aug, 1830 885 1406 87,180
Sept. 8010 | 2020 | 4021 241,280 Sept, 1030 561 777 46,606
Oct., 47601 1830 | 2953 183,100 Oct., 518 370 450 27,920
Nov, 2700 885} 1597 95,820 Nov, 885 235 540 32,410
Dec. 985 340 629 39,010 Dec. 2020 282 694 43,012
Total oo o co 1,759,318 Total o0 oo ou 670,654

Year 1915 Year 1916
Jan. 885 475 603 37,406 Jan, 1340 282 638 39,582
Feb, 8600 518 883 49,456 Feb., 4370 518} 1077 62,458
Mar, 650 311 359 22,298 Mar, 2090 936 979 60,694
Apr. 1500 258 378 22,662 Apr. 1660 885] 1082 64,940
May 3290 311 909 56,362 May 2700 370 908 56,298
‘June 7420 605 | 2369 142,180 June 13920 370 | 2644 158,656
July 8600 | 2460 | 5574 345,580 July 29700 | 2995]10362 642,420
Aug. 12100 | 4760 | 7521 466,340 Aug. 46700} 5750112040 746,500
Sept. [24400 ] 2990 | 9417 565,040 Sept. | 18300} 3880| 8421 505,280
Oct. 11000 | 4170 7113 441,000 Oct, 613001 683016705 1,035,710
Nov, 4760 ) 11801} 2303 138,160 Nov. 13900 | 6830 | 9986 599,180
Dec, 5940 7881 1489 92,238 Dec, 11500 | 1610} 6744 418,140
Total o0 o0 oo 2,378,722 Total o oo 0o 4,389,858

Year 1917 Year 1918
Jan, 2900 | 13901 2192 135,920 Jan, 4150 815]| 1893 117,390
Feb, 3390 788 | 1550 86,786 Feb, 3020 690 | 1661 92,990
Mar, 1500 788 ] 1040 64,506 Mar, 3020 620 1319 81,790
Apr, 1500 605} 1068 64,112 Apr, 2630 405] 1169 70,120
May 6830 561 | 3114 193,092 May 7280 855| 2830 175,550
June 18300 2390 | 8183 490,980 June 13200 { 1940 3887 233,240
July 34400 | 3980 |11512 713,760 July 12100 | 2530 | 5443 337,440
Aug, 26000 | 5650 [13323 826,060 Aug, 30700 | 4240|12101 750,280
Sept. |20100 (10070 14982 898,920 Sept. 9960 | 3490 | 5980 358,820
Oct, 46700 (12130 |18773 1,163,900 Oct, 6620 | 1695] 3611 223,910
Nov, 14300 | 5300 | 9436 566,160 Nov, | 1695 370 1073 64,370
Dec, 9690 | 1300 ] 4196 260,140 Dec, + 1435 510 687 42,560
Total 5o 00" oo 5,464,336 Total oo oo oo 2,548,460
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Year 1919 Year 1920
Discharge Discharge Discharge Discharge
Month in Cusecs for Month - Month in Cusecs for Month
Max.| Min, | Mean Acre Feet Max, | Min. | Mean Acre Feet
Jan, 545 340 431 26,740 Jan, 3400 890 | 1310 81,220
Feb. 855 282 |- 458 25,680 Feb, 2730 ] 1005 1383 80,200
Mar, 815 370 469 £ 29,090 Mar., 6620 | 2820 | 3642 225,780
Apr. 730 440 525 31,450 Apr, 2730 370 1178 70,840
May 965 585 744 46,140 May 545 235 422 26,180
June 2530 585 959 57,530 June 9960 4751 2111 126,430
July 1585 8151 1021 63,320 July 11600 | 2260 | 6148 381,160
Aug. 2260 | 1170 1634 101,320 Aug, 17900 | 3590 | 9558 592,580
Sept., 4330 1535 | 2434 146,030 Sept. | 13200 | 4700 9426 565,560
Oct, 3590 1300 2256 139,900 Oct, 4430 | 1750 | 2809 174,200
Nov. 1300 340 699 41,820 Nov, 3590 730 | 1343 80,560
Dec. 4150 282 | 1085 67,260 Dec, 3020 890 | 1526 94.610
Total 0o oo o 776,280 Total 0o oo 0 2,499,320

Year 1921 Year 1922
Jan, 2175 8551 1322 81,944 Jan, 5200 9251 1789 110,934
Feb, 1045 440 772 43,220 Feb, 1695 855 | 1000 55,984
Mar., 4050 730 1653 102,500 Mar, 1437 730 905 56,106
Apr, 3310 7751 1754 105,230 Apr., 2225 370 688 41,362
May 1535 965 | 1270 78,730 May 4520 8151 3157 195,722
June 9300 25301 5133 308,000 June 2260 340 758 45,514
July 6400 | 3020 | 4847 300,520 July 86000 820 {11958 741,382
Aug, 19400 4150 ) 8402 520,940 Aug, 61200 | 5300 [14920 925,120
Sept. | 35000| 5850} 9759 587,540 Sept. 7960 | 2630 | 3940 236,440
Oct. 7610] 3210 | 6397 396,640 Oct, 5850 | 1695 3169 196,500
Nov, 3950) 1257 | 2097 125,822 Nov, 1876 730 | 1306 78,332
Dec. 2020 890 | 1144 70,960 Dec., 1346 620 859 53,204
Total cn o .o 2.722.046 Total oo s oe 2,736,600

Year 1923 Year 1924
Jan, 1300 855 1120 69,458 Jan. 2440.] 815 1462 90,680,
Feb. 3590 9251 1636 91,600 Feb, 4700 690 1 2062 119,650
Mar., 3310 655 977 60,576 Mar, 2820 475 849 52,650
Apr, 965 655 879 52,750 Apr. 4050 5451 1029 61,750
May 2094 6901 1067 66,168 May 5000 475 934 57,940
June 21700{ 2260 | 7886 473,160 June 5630 730 | 2364 141,870
July 22200 | 5850 {10837 671,860 July 2095 815 1346 83,440
- Aug., 20700 3310 8053 499,300 Aug, 40800 | 1005 | 5703 353,570
Sept, | 22800 5200 {11156 669,360 Sept. | 11400 { 3100 | 7656 459,360
Oct, 26000 706011289 699,420 Oct, 10650 | 1750 | 5500 341,000
. Nov. 13900 1875 6931} 415,890 Nov, 15000 | 14351 6974 418,410
Dec. 47001 1085 | 1965 121,810 Dec, 3590 ] 1215( 1910 118,410
Total o s o o s 3,891,352 Total oo 0o 0o 2.298.730

Year 1925 , Year 1926
Jan. 5300 815] 1858 115,200 Jan, 1890 333 742 46,012
Feb. 2175 815§ 1123 62,900 Feb, 2380 233| 1207 67,582
Mar., 2530 475 773 47,930 Mar, 2790 360 975 60,432
Apr. 1585 370 798 47,920 Apr. 3140 333{ 1030 61,822
May 220000 475113485 836,090 May 7280 | 2790 | 5091 315,640
June 30700 359015488 929,300 June 15000 | 1890 | 6075 364,520
July 17600} 5300 (11831 733,540 July 13700 | 3860 | 8493 526,580
Aug, 23400 4050 10050 623,100 Aug. 14600 | 3860 | 8397 520,600
Sept, 7280) 5300 | 6004 360,240 Sept., 9410 2310 5545 332,700
Oct., 7960| 3580 | 5474 339,360 Oct. 9630 | 2170 | 5253 331,400
Nov., 12100 980 | 3989 239,340 Nov, 5100 855 1942 116,510
Dec, 3850 6041 1261 78,182 Dec., 2540 604 |. 1269 78,662
Total s 5o oo 4,413,102 Total o oo o0 2,822,460
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Year 1927 Year 1928
Discharge Discharge Discharge Discharge
Month in Cusecs for Month Month in Cusecs for Month
Max,| Min.| Mean Acre Feet Max.| Min.| Mean Acre Feet
Jan, 3580 636] 1488 92,252 Jan, 2880 7351 1405 87,130
Feb, 2540 735{ 1007 56,400 Feb, 2680 360 1125 65,280
Mar. 2460 735 895 55,480 Mar, 4520 700] 1461 90,580
Apr. 1240 735 885 53,120 Apr, 8620 1320| 3135 188,100
May 1560 417 703 43,608 May 3580 735] 1811 112,300
June 1620 417 672 40,338 June 47001 1130| 3341 200,460
July 3310 540] 1382 85,714 July 9300} 2460 4089 253,500
Aug., 4520 8151 2930 181,640 Aug, 5960 | 13204% 2368 146,800
Sept. 4430 1780( 3008 180,500 Sept. 3850 1560| 2057 123,440
Oct. 9520| 3490] 6047 374,920 Oct, 6510 1890| 3054 189,360
Nov, 5740 1130} 2997 179,820 Nov. 2540) 1320] 1738 104,260
Dec, 3140 668] 1158 94,156 Dec, 2030 1560] 1855 115,020
Total oo oo .o 1,437,948 Total o oo . 1,676,230

Year 1929 - Year 1930
Jan, 2100] 1440) 1796 111,360 Jan, 2130 1160 1176 110,160
Feb, 2310| 1680| 1897 106,260 Feb, 1970] 1570) 1730 96,900
Mar, 2100 1320| 1793 111,200 Mar, © 1760 980 1372 85.060
Apr. 2240 4761 1196 71,796 Apr, 1450 815] 1083 65,010
May 1680 855} 1096 67,950 May 1900 446 718 44,528
June 2310 735] 1286 77,180 June 1970 508 751 45,084
July 1400 735 1200 74,410 July 2290 476 1058 65,586
Aug, 4600 895| 2131 132,100 Aug, 7850) 1210] 2984 185,000
Sept. 5000{ 1570] 2232 133,940 Sept., 2770| 1300] 1804 108,240
Oct, 5300} 1120] 1994 123,660 Oct. 12100 1570] 4585 284,300
Nov, 3040f 11204 1754 105,220 Nov, 5000| 1160| 1871 112,280
Dec. 4700} 1350| 1940 120,240 Dec. 3310 735 1494 92,650
Total oo o o oo 1,235,316 Total o n oo oo 1,294,798

Year 1931 Year 1932
Jan, 1970 1160| 1428 88.520 Jan, 2130f 1570 1815 112,520
Feb. 1830] 1250} 1488 83,360 Feb, 1970| 1830} 1928 111,880
Mar, 5100f 1250 2088 129,500 Mar, 6620| 1400| 2701 167,460
Apr. 4100 735] 1335 80,130 Apr, 7280) 2860} 4237 254,200
May 37000 855 5669 351,470 May 3500 735} 1855 115,040
June {112000] 7610126742 1,604,522 June 7060 855 3283 196,900
July 31700{ 930013950 864,880 July 8290 | 2370 4273 264,940
Aug., 15900{ 8620110139 628,640 Aug, 16500| 2950} 7230 448,880
Sept. | 13400f 5300] 8412 504,700 Sept. | 39000) 5000} 9822 589,300
Oct. 5300 2210] 3385 209,840 Oct, 4500 2290| 3210 199,000
Nov, 70601 1570] 2231 133,840 Nov, 3130} 1570 2018 121,060
Dec, 1900 1250 1578 97,840 Dec, 2290} 1570) 1944 120,560
Total 5 o oo oo | 4,777,242 Total oo oo .o | 2,701,830

Year 1933 Year 1934
Jan. 2210] 1760} 1976 122,540 Jan, 31000] 1630 6764 419,360
Feb, 19701 1900} 1965 110,040 Feb, 20000 | 1830| 4232 236,994
Mar. 1970f 1510 1820 112,860 Mar, 66201 1970| 3735 231,600
Apr, 1760 9801 1271 76,260 Apr, 2290 980 1740 104,420
May 1300 636 875 54,256 May 29501 1250] 2310 143,180
June 1970 775} 1192 71,520 June 6730 1210 2712 162,720
July 11500 8151 2730 169,320 July 10300 2770} 6333 392,680
Aug. 4400 1120| 1986 123,140 Aug, 570001 7500115128 937,932
Sept. | 17000 2690| 5920 334,540 Sept. | 12100| 4340| 7925 475,480
Oct., 4100| 1250 2504 155,220 Oct, 90000 | 2550113914 862,700
Nov, 2770 1350| 1817 109,020 Nov, 249001 3530]10310 618,620
Dec, 4500| 1450| 2314 143,480 Dec, 17100 | 2620| 6347 393,540
Total oo oo oo 1,583,196 Total o co oo 4,979,226
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Year 1935 Year 1936
Discharge Discharge Discharge Discharge
Month in Cusecs for Month Month in Cusecs for Month
Max, | Min. | Mean Acre Feet Max. | Min. | Mean | Acre Feet
Jan, 5270 | 1890 | 3215 199,380 Jan, 3160 | 2010 | 2369 146,880
Feb. 3440 ) 1770 2383 133,488 Feb, 2860 | 2000 | 2400 139,200
Mar, 3765 | 1905 | 2332 144,634 Mar, 2920 1490 | 2078 128,860
Apr. 13600 § 15141 5674 340,446 Apr. 2880} 13401 1809 108,520
May 6300 | 1712 | 3975 246,430 May 1650 687 } 1001 62,034
June 3733 ] 1300 | 1968 118,062 June 7700 1200 | 1936 116,180
| July 4620 | 1260 | 2439 151,240 July 23700 | 2000 | 5645 349,980
Aug, 15400 | 2790 | 7564 468,960 Aug. 22300 6580 |11039 684,390
Sept. 7890 1 2790} 5239 308,320 Sept, 8290 | 2800 | 5203 312,160
Oct. 173001 2130 | 6033 374,060 Oct, 28001 1830 | 2261 140,220
Nov. 5830 | 2120 3075 184,480 Nov, 2600 | 1650 | 2089 125,340
Dec. 3620 | 1550 | 2408 149,270 Dec, 4900 ) 1720 | 2764 165,890
Total o on oo 2,818,770 Total oo oo oo 2,479,654

Year 1937 Year 1938
Jan. 7420 ] 2000 | 2922 181,160 Jan. 23901 1830 | 1990 123,360
Feb, 2390 | 1940| 2075 116,200 Feb. 2390 | 1830 | 2060 115,520
Mar. 2530 | 1550 | 1986 123,120 Mar, 22001 1890 | 2057 127,560
Apr. 2010 | 1160 | 1560 93,580 Apr, 2550 | 1450 [ 1751 105,100
May 1340 796 | 1094 67,800 May 1120 723 908 56,286
June 1340 760 873 52,410 June 1880 723 | 1015 60,908
July 2180 7231 1063 65,918 July 1710 796 | 1179 75,158
Aug. 2600 | 1060 | 1550 95,890 Aug., 46201 1250 | 1983 122,960
Sept. 7140 | 1490 | 4340 260,480 Sept., 3250 | 1340 | 1880 112,800
Oct. 7420 ] 1650 | 4220 261,400 Oct, 2250] 1200 ] 1683 104,380
Nov, 2800 | 1650 | 2100 125,960 Nov, 1940 1250 | 1592 95,520
Dec. 2180 1830 1920 119,340 Dec, 1550 | 1210 | 1386 85,954
Total o 5o o 1,563,258 Total oo oo o 1,185,506

Year 1939 Year 1940
Jan. 1550 | 1300 | 1460 90,380 Jan, 28001 1600 | 1809 112,180
Feb., 1650 | 1020 { 1385 77,580 - Feb. 2000 | 1465 | 1682 97,590
Mar, 8790 4421 1752 108,630 Mar. 1970] 1365 1777 110,160
Apr, 4280 6871 1427 85,350 Apr, 2920 | 1490 1870 112,210
| May 2390 760 | 1125 69,726 May 2020 778 1098 68,084
June 27300 831 3856 231,380 June 2090 965 | 1236 74,140
July 27500 | 2250 | 5487 340,160 July 1200 876 988 61.244
Aug., 50900 | 2120 ]14941 926,330 Aug. 1880 1010 ) 1292 80,120
Sept. | 24100 | 4530110105 606,320 Sept. 4340 919 | 1616 96,986
Oct., 12000 | 4280 6114 379,040 Oct, 2000 1100 | 1512 93,792
Nov. 7990 | 2320 | 4444 266,720 Nov, 2060 1060 | 1671 100,260
Dec. 2530 | 1600 | 1978 122,620 Dec, 1940 965 | 1471 91,230
Total . e 20 co 3,304,236 Total 5o o o 1.097.996

Year 1941 Year 1942
Jan. 8390 | 1340 ] 2891 179,250 Jan, 23701 1610 | 2060 127,700
Feb, 6020 | 1600 | 2161 121,010 Feb, 2300 919 | 1578 88,354
Mar, 24501 12504} 1770 109,770 Mar. 1960 919 | 1566 97,104
Apr. 1740 | 1060 | 1451 87,050 Apr. 1200 364 846 50,732
May 1550 495 938 58,134 May 7140 583 | 1906 118,186
June 1950 583 984 59,010 June 11000 919 | 3010 180,612
July 4000 919 | 1847 114,498 July 20000 | 1950 | 5377 333,390
Aug. 2020 965 | 1200 74,430 Aug, 7140 1610 | 3923 243,240
Sept, 3670 | 1430 2263 135,750 Sept, 9500 | 5000 | 6956 417,340
Oct., 3910 | 13701 2200 136,380 Oct, 7990 2370 | 4875 302,260
Nov, 2300 | 1430 1937 116,210 Nov, 13070 2770 | 5561 333,660
Dec. 2300 { 1550 | 1899 117,750 Dec. 3430 | 1610 | 2285 141,670
_Total oo oo o 1,309,242 Total 5o oo oo 2,434,248
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Year 1943 Year 1944
Discharge Discharge Discharge Discharge
Month in Cusecs for Month Month in Cusecs for Month
Max.| Min. | Mean Acre Feet Max. [ Min, | Mean Acre Feet
Jan. 3510 1430 1921 119,090 Jan, 2410 | 1750} 2112 130,920
Feb, 21207 1150} 1753 98,170 Feb. 2280 | 1690| 2029 117,710
Mar, 2120] 1440 1743 108,050 Mar. 2220 ] 1080] 1825 113,180
Apr, 4180 1150! 1846 110,740 Apr. 1690 597 | 1147 68,792
May 1870 865] 1132 70,185 May 2720 745 1432 88,770
June 1750 865 1112 66,725 June 1750 8651 1183 71,000
July 2850 | 1210| 1663 103,130 July 2790 865] 1234 76,535
Aug, 60201 1750} 3152 195,420 Aug, 1690 8651 1166 72,300
Sept. | 10600| 3020| 5866 351,940 Sept. 1310 905 977 60,545
Oct, 184001 3930 7160 443,910 Oct, 1810 835 1061 65,763
Nov. 10020) 32701} 4386 263,190 Nov., 1600 7231 1169 70,174
Dec, 3270 2280} 2698 167,250 Dec. 1770 760 1308 81,117
Total o e " e e e 2,097,800 Total oo o< <o 1,016,806

Year 1945 Year 1946
Jan, 4000 687 | 1294 80,229 Jan, 7420 735] 1606 99,545
Feb. 1550 7961 1239 69,398 Feb, 2700 980 1571 87,965
Mar. 1440 615} 1014 62,895 Mar. 2260 855} 1265 78,439
Apr, 1490 389 1007 60,446 Apr. 1440 650 1060 63,624
May 1440 364 693 42,283 May 965 615 754 46,731
June 4280 3641 1203 72,208 June 2000 876| 1228 73,706
July 1650 796 | 1108 68,724 July 12100 | 1770 4191 259,960
Aug, 5550 1550 | 3242 200,990 Aug., 11000 | 3250 6250 387,500
Sept, 3520 1530 2306 138,340 Sept, 5270 1 3070 | 4033 241,990
Oct., 7330 | 11201 2164 134,140 Oct, 6020 | 23201 3785 234,650
Nov, 4900 ) 1260 | 2039 122,360 Nov, 8590 | 1600} 3153 189,160
Dec, 1920 | 1260} 1623 100,630 Dec., 3720 | 1650 | 2083 129,160
Total .o . o0 1,152,643 I Total oo o - 1,892,430

Year 1947 Year 1948
Jan. 22501{ 1650 1960 121,520 Jan. 10800 { 29701 5562 344,820
Feb, 29901 1770¢1 2161 121,010 Feb, 9500 | 2200] 3508 203,460
Mar, 28801 1400 1931 119,720 Mar, 2400 1 2010 2171 134,620
Apr. 3720 855| 1243 77,040 Apr. 2700 835] 1486 89,185
May 1350 417 684 42,412 May 14900 815] 4631 287,120
June 2330 508 | 1200 72,013 June 8590 | 3440] 5218 313,060
July 6020 1450 3109 192,740 July 4280 | 1550 2999 185,960
Aug. 6670 1660 | 3491 216,460 Aug. 3070 | 1200] 1768 109,630
Sept. | 144001 2470 5691 341,460 Sept 4810 | 2060 3872 232,310
Oct. 4900 | 2260 3717 230,450 Oct. 6210 | 2000 | 4014 248,860
Nov, 121001 17201} 4208 252,500 Nov. 7700 | 1770} 4290 257,380
Dec. 19100} 1550} 6649 412,250 Dec. 2800 | 1650 2033 126,030
Total ¢ o oo o 2,199,575 " Total oo 0o oo 2,532,435

Year 1949 Year 1950
Jan. 21801 1550 | 1859 115,240 Jan, 3080 | 1300 | 1924 119,290
Feb. 2120 1390 1716 96,100 Feb, 3475 | 1760 | 2083 116,638
Mar, 4000 905 | 1676 103,948 Mar. [147000 | 176021698 1,345,288
Apr. 1815 855| 1132 67,922 Apr, 53000 | 370017655 1,059,302
May 11940 667 | 1054 65,336 May 6470 | 2050 | 3602 223,336
June 1290 760 954 57,248 June 13800 | 2575 5606 336,350
July 9800 741 ] 2525 155,944 July 21400 | 5490 10005 620,284
Aug. 60951 2315 3538 219,320 Aug. 24800 | 4330 | 8897 551,588
Sept. 84701 2280} 4314 258,852 Sept. | 10300 | 3520 5414 324,832
Oct. 16000 | 2050 | 8942 536,518 Oct. 49500 | 531016019 993,188
Nov. 11400 | 3835 | 6802 408,104 Nov, 26800 | 5740111755 705,320
Dec., 54001 1270 2415 149,742 Dec. 7610 | 1660 3103 192,356
Total . 2,234,274 Total ¢ 6,587,772
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Year 1951 Year 1952
| Discharge Discharge Discharge Discharge
Month in Cusecs for Month Month in Cusecs for Month
Max, | Min, | Mean Acre Feet Max, | Min., | Mean | Acre Feet
Jan, 2730 | 1490 | 2275 141,066 Jan, 2080 | 1355 | 1709 105,978
Feb, 3230 | 1390 | 2263 126,736 Feb, 1960 | 1535 1744 101,146
Mar, 2460 | 1455 2277 141,190 | Mar, 2595 870 ] 1717 106,476
Apr, 3485 | 1465 | 2075 124,510 Apr, 5705 810 | 1842 110,516
May 6255 | 1290 | 2350 145,678 May 28400 | 1360 ] 6946 430,640
June 6708 | 2320 | 3138 188,302 June ]118000 }11500 |32761 1,965,874
July 15590 | 1815 ] 6658 412,800 July | 24500 ] 7000 |11878 736,426
Aug, 22260 | 5650 (12650 784,640 Aug, 14460 | 7800 |10444 647,534
Sept. | 28100 { 4900 | 9080 544,774 Sept. | 29000 | 3790 {10063 603,818
Oct., 26200 | 5180 10026 621,618 Oct. 51500 | 4060 ]12070 748,336
Nov, 7560 | 1868 | 3363 201,776 Nov, 22860 | 3790 | 7550 452,978
Dec. 2380 | 1403 ) 1680 104,182 Dec. 23600 | 3210 ] 7190 445,788
Total oo oo o0 3,537,272 Total oo oo oo 6,455,510

Year 1953 Year 1954
Jan, 8950 | 1430 | 3500 216,992 Jan, 6980 | 1460 | 2091 129,684
Feb, 2960 | 1080 | 1819 101,840 Feb, 6650 | 1292 | 2002 112,120
Mar, 2230 | 1305 | 1935 120,160 Mar., 2240 1 1620} 2012 126,286
Apr. 1730 816 | 1163 69,816 Apr. 2640 { 1200 | 1470 88,224
May 15055 799 | 4023 249,446 Hay 2787 902 | 1105 68,526
June 9000 | 1105 2973 178,370 June 1620 876 | 1120 67,206
July 9500 {2400 | 5027 311,702 July 2490 | 1050 | 1878 91,768
Aug. 11325 {4330 7127 441,896 Aug, 7382 | 1218 | 2190 135,836
Sept. | 13237 | 4465 | 7280 436,818 Sept. 4060 | 1350 | 2000 119,978
Oct. 19200 | 4100 | 7530 466,948 Oct. 4712 835} 1650 102,848
Nov. 24400 | 2760 | 7157 429,412 Nov, 5355 | 1410 | 2644 158,624
Dec. 4510 | 1790 | 2524 156,464 Dec. 2200 | 2030 ] 1584 98,214
Total oo . . 3,179,864 Total oo oo oo 1,299,314

Year 1955 Year 1956
Jan. 3430 | 1180 | 1950 120,888 Jan. 5490 | 1800 | 2533 157,044
Feb., 2570 9531 1692 94,764 Feb., 3430 | 1420 | 2318 134,146
Mar, | 2120 817 | 1330 82,454 Mar. 17200 | 3070 8321 515,932
Apr., 2038 878 | 1540 92,372 Apr, 20750 | 7530 |13103 786,180
‘May 1533 7671 1018 63,092 May 32000 J11520 [19749 1,224,444
June 8550 839 | 3016 180,984 June 73800 |10530 |30516 1,830,960
July 11250 | 1489 | 2962 | 183,644 July | 58600 |15400 |30953 1,919,080
Aug., 36400 | 4735 |16691 1,034,834 Aug, | 19430 (10270 |13810 856,240
Sept. | 14925 | 5805 | 9010 540,626 Sept. | 16260 | 8850 |11090 665,400
Oct, 29000 | 5604 | 9731 603,294 Oct, 33650 j10200 |16288 1,009,828
Nov, 12400 ) 2310 ] 4729 283,728 Nov. 13100 | 2750 | 7325 439,472
Dec, 4645 | 1845 ) 2630 163,056 Dec. 3880 | 2092 | 2384 147,822
Total oo oo oo |3,443,736 Total oo .o oo | 9,686,548

Year 1957 Year 1958
Jan, 2850 | 1900 | 2422 150,146 Jan, 3570 | 1132 ] 2328 144,314
Feb., 3345 )| 1685 | 2506 140,338 Feb, 2530 | 1314 | 2244 125,664
Mar. 2895 | 1400 | 2224 137,876 Mar, 3413|1023 | 2091 129,640
Apr. 2510 841 | 1464 87,852 Apr, 2590 5101 1603 96,180
May 2123 649 | 1175 72,876 May 3820 735 | 1473 91,306
June 3502 512 756 45,382 June 3505 925 ] 1501 90,044
July 4465 9301 1730 107,240 July 15663 885 | 3309 205,164
Aug, 2530 829 | 1374 85,216 Aug, 16038 | 3820 | 8148 505,202
Sept. 3893 | 1342 | 2082 124,938 Sept.| 10900 | 4225 | 5822 349,312
Oct., 3390 | 1670 | 2149 133,218 Oct, 23310 | 5025 | 9249 573,430
Nov., 3075 11670 | 2259 135,510 Nov, 5025 | 1895 | 2910 174,616
Dec. 4712 | 1850 | 2361 146,354 Dec, 3340 ] 1588 | 2229 138,204
Total oo .o oo 1,366,946 Total o o 0 oo 2,623,076
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Year 1959 Year 1960
Discharge Discharge Discharge Discharge
Month in Cusecs for Month Month in Cusecs for Month
Max,| Min.| Mean Acre Feet Max., | Min., | Mean Acre Feet
Jan, 2530| 1737} 2192 135,902 Jan, 3620 | 2030 2536 157,246
Feb, 5000] 1789 2375 133,014 Feb, 3140 | 20581 2547 147,702
Mar, 3910} 1485 2368 146,802 Mar. 3540 2455 2999 185,936
Apr, 55001 1185| 3006 180,390 Apr. 36201 14101 2331 139,870
May 3020 825] 1751 108,538 May 10150 | 1410} 4161 257,970
June 2410 615 1046 62,776 June 4550 | 1560 | 2742 164,546
July 14300 1235{ 3423 212,200 July 295001 1660 | 7432 460,810
Aug, 6010 2755| 3814 236,458 Aug. 30125] 450013112 812,924
Sept., 9460 2280} 4309 258,578 Sept, 149250] 3930[13556 813,360
Oct, [106800| 254511731 727,298 Oct, 17870] 3580] 8350 517,712
Nov, 15815| 2685} 6904 414,206 Nov, 6020 ) 2820 3451 207,050
Dec. 44101 1837 2836 175,882 Dec. 10150 | 2615 4816 298,608
Total oo o o oc 2.792 044 Total 0o 5o oo 4,163,734

Year 1961 Year 1962
Jan, 46001 1715]| 2888 179,046 Jan, 52751 2178 2969 184,088
Feb, 30381 2630{ 2770 155,136 Feb. 78007 2715} 3385 189,574
Mar., 6030 | 2245| 4376 271,312 Mar. 3902 2558 3297 204,440
Apr, 5900 2145| 3516 210,956 Apr, 37401 1290 2394 143,644
May 5000] 1610 3222 199,762 May 3250 1345 2423 150,216
June 6085| 1310 2764 165,836 June 3800 | 1345] 2507 150,416
July 18965 1835 5282 327,470 July 6600 | 1207 ] 2842 176,236
Aug. 11330 3225} 5646 350,028 Aug., 94651 2855| 4700 291,378
Sept.| 11660 4550) 7952 477,106 Sept., |25500| 3175f 7735 464,128
Oct, 4725) 23501 3107 192,622 Oct., 7279 ) 3815] 5069 314,298
Nov, 15540 2245| 4945 296,708 Nov, 5515 2290 | 3429 205,716
Dec, 31875] 2831} 7861 487,388 Dec. 5492 | 2005] 3579 221,904
Total oo o0 .o | 3,313,370 Total oo oo «o | 2,696,036

Year 1963 Year 1964
Jan, 5335 13751 2970 184,142 Jan, 43901{ 2168] 3031 187,912
Feb. 4300 1336 2671 149,592 Feb, 44801 1720| 3175 184,170
Mar. 58771 19751 4117 255,244 Mar, 6899 | 1525| 3635 225,376
Apr, 49751 1632 | 2882 174,948 Apr, 4210 8201 2462 147,702
May 3790 928\ 1993 123,572 May 3650 561] 1631 101,146
June 5335 871 3406 204,382 June 4435 700 | 2459 147,562
July . 88001 2238 | 5856 363,086 July 20300 1885} 9308 577,000
Aug, 11748 4188 | 6043 374,670 Aug, 22400 | 5268]11206 633,000
Sept. 9550 | 3210 5156 309,344 Sept., 123400 7760}13200 795,000
Oct, 9375| 2570} 4977 308,544 Oct. 25100 | 625014200 882,000
Nov, 5582 | 1990 3466 207,940 Nov, 19038 | 3188| 7350 441,000
Dec, 5335( 1975| 3515 217,920 Dec, 5296 | 1895| 3140 195,000
Total 5 oo oo 2,873,384 Total 5o oo . 4,516,868

Year 1965 Year 1966
Jan, 4183 1432} 3020 187,000 Jan, 44031 2609 | 3560 221,000
Feb, 4623 | 1560 3320 186,000 Feb, 47881 2666| 3607 202,000
Mar. 4964 | 2818 | 3700 230,000 Mar. 6418 1232 3880 241,000
Apr. 4480 7321 2850 171,000 Apr, 4150 | 1419 | 2666 160,000
May 3810 741 2280 142,000 May 4315 831 2280 141,000
June 3940 7411 2200 132,000 June 5500 7451 2520 151,000
July 4012 790 | 2345 145,000 July 5836 1220] 2591 161,000
Aug, 4667 876 ] 2455 152,000 Aug, 9213 1451} 4503 279,000
Sept. 4066 | 1250 | 2416 145,000 Sept, 8205 1560} 4447 267,000
Oct. 53801 1055| 3305 205,000 Oct. 7584 1930 4019 249,000
Nov, 4810 | 1496 | 2879 173,000 Nov. 27837 | 1928} 7695 462,000
Dec. 43151 1072 | 2883 179,000 Dec. 72751 2750 4782 296,000
Total o c o 2,047,000 Total co s c 2,830,000
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Year 1967 Year 1968
Discharge Discharge Discharge Discharge
Month in Cusecs for Month Month in Cusecs for Month
Max, | Min, [ Mean Acre Feet Max, | Min. | Mean Acre Feet
Jan, . 4880 | 2478 | 3583 222,000 Jan, 3598 | 1748 | 2761 171,000
Feb. 5260 | 2150 | 3813 213,000 Feb, 3940 515 | 2286 133,000
Mar, 6005 | 2470 | 4292 266,000 Mar, 2350 376 | 1071 66,400
Apr., 4157 | 1350 | 2866 172,000 Apr. 3220 410 | 1478 |- 88,700
‘May 4320 580 | 2361 146,000 | May 10860 1731 2054 127,000
June 2934 |- 356 (| 1161 69,700 June 7431 515 | 1805 108,000
July 3607 4351 1756 109,000 July 1665 465 711 44,100
Aug., 3916 475 | 2249 139,000 Aug, 13640 575 | 3018 187,000
Sept. 4455 | 1623 | 2832 170,000 Sept., 4726 986 | 2761 - 166,000
Oct., 4518 | 2063 | 3345 207,000 Oct. 74311 1960 | 3360 208,000
Nov, 4998 | 2158 | 3354 201,000 Nov., 9240 | 2374 | 3467 208,000
Dec. 4080 {1224 | 3008 |. 187,000 Dec, 4130 | 1984 | 3242 201,000
Total o s oo oo 2,101,700 Total o oo oo 1,708,200

Year 1969 Year 1970
Jan, 4726 12774 ] 3805 236,000 Jan. 4880 ) 2940 | 3711 230,000
Feb. 4410 | 2198 | 3589 201,000 Feb. 4630 | 3990 | 4250 238,000
Mar, . 3490 | 1059 | 2374 147,000 Mar. --50801 2410 | 4101 254,000
Apr, 14260 | 560 | 2134 128,000 Apr, 4860 | 6831 1910 115,000
May 5600 | 550 961 59,600 May 2010 485 793 49,200
June 20885 677 | 2925 175,000 June 3900 388 943 56,500
July 7948 | 1004 | 2716 168,000 |- July 3450 688 | 2090 -130,000
Aug. 8327 | 2021 | 3750 233,000 Aug. | 30200 ( 2410 | 7313 453,000
Sept. 6203 [ 2502 | 3991 240,000 Sept. | 45800 4380 [15111 907,000
Oct, |'12050 | 1630 | 3575 - 222,000 Oct, 28600 | 3220 | 9085 563,000
Nov. 14800 | 2886 | 7078 425,000 Nov. 9850 | 3100 | 6292 378,000
Dec. 5151 | 3490 | 3922 243,000 Dec. 11600 | 3880 | 5500 341,000
Total oo oo oo 2,477,600 Total oo oo oo 3,714,700
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Sheet 1
MURRUMBIDGEE RIVER AT NARRANDERA
LOCATION: Latitude 34°45% Longitude 1460327
PERIOD OF ESTABLISHMENT: May 1891 to date
COMPLETE YEARS OF COMPUTED
RECORDS: 78
ZERO OF GAUGE: R¢.L. 453.00 Water Conservation Datum
CATCHMENT 14,100 square miles
CONTROL: Clay Bar
EQUIPMENT: Automatic Recorder

Staff Gauge, range 0 to 30.5 feet

CURRENT METER OBSERVATIONS: (a) Number obtained :+ 807

(b) Maximum Observation

in Cusecs : 33,000
(c) Minimum Observation
in Cusecs : 77
MAXIMUM ESTIMATED DISCHARGE
DURING PERIOD OF RECORDS: 88,000 cusecs
MEAN DAILY DISCHARGE FOR
78 YEARS: 3,390 cusecs
MEAN ANNUAL DISCHARGE FOR
78 YEARS: 2,478,000 acre feet

REMARKS:



120,

Appenaix

MURRUMBIDGEE RIVER AT NARRANDERA

Sheet 2

Year 1891 " Year 1892
Discharge Discharge Discharge Discharge
Month - 1in Cusecs for Month Month | in Cusecs . for Month
Max, | Min, | Mean | Acre Feet Max, [ Min, [Mean | Acre Feet
Jan, oo oo oo oo Jan. 4535 | 1330 | 2066 127,015
Feb. oo ca oo oo Feb., 1707 930 | 1241 71,404
Mar, oo oo oo - Mar, 1517 930 | 1187 72,994
"Apr. oo oo oo oo Apr, 1423 | 930 | 1007 59,946
May o0 o oo oo . May 1658 | 1240 | 1431 87,984
June 14350 | 1517 | 4201 252,038 June 5825 | 1658 | 3812 226,822
July | 88000 {13680 33083 2,051,180 July 7790 | 2826 | 4253 261,478
Aug. 30300 | 9036 18634 1,152,290 Aug. 9036 | 2327 | 3734 229,572
Sept. | 13100 | 6250 | 8586 501,831 Sept. | 14800 | 5347 | 8866 531,948
Oct. 8303 | 4602 | 6382 392,332 Oct. 21000 | 6250 2600 781,194
Nov. 6983 | 3808 | 4953 294,650 Nov. 29100 | 6543 L4046 842,770
Dec. 4163 | 1995 | 3035 186,610 Dec, 5142 12375 | 3330 204,699
Total . e R ce oo Total os oo | 3,497,826
Year 1893 : Year 1894
Jan, 2327 | 1330 | 1837 112,934 Jan. 8230 | 2090 | 4770 293,250
Feb, 2185 762 | 1122 62,312 Feb, 6470 | 1900 | 3513 195,058
Mar. 7790 685 | 2240 137,680 Mar. 22700 | 2185 | 5635 349,404
Apr. 1376 | 1016 | 1143 68,021 Apr. 29100 | 3927 [12639 758,316
May 6177 | 1285} 2723 167,435 May 17900 | 4045 | 6213 385,186
June 19900 | 2185 | 9332 555,172 June 14000 | 4104 | 8545 508,366
July 14200 | 4535 | 8194 503,720 July [30300 | 7570 [18490 1,146,410
Aug, 9980 | 5142 | 6642 408,305 Aug, 21000 | 8670 14779 916,276
Sept. 7790 | 5142 | 6863 408,274 Sept. | 31100 | 8670 [18984 1,139,060
Oct. 7570 | 3808 | 5618 345,337 Oct, 12600 | 7790 | 9863 606,324
Nov. 9550 | 3385 | 5447 324,072 Nov, 8450 1 3385 | 5467 325,256
Dec, | 41041 1947 | 2648 162,760 Dec., 4400 | 2470 | 3273 201,183
Total .o o o oo 3,256,022 Total 0o .o oo 6,824,089
- Year 1895 Year 1896
Jan, 4400 | 2185 ] 2706 166,360 Jan, 723 570 583 35,799
Feb, 4400 | 1900 | 2841 157,730 Feb, 1060 503 693 39,852
Mar, 1900 | 1330 | 1441 88,596 Mar. 800 570 622 38,230
Apr, 1285 | 1060 | 1090 64,844 Apr. 1707 570 743 44,225
May 1900 | 1060 | 1446 88,906 May 5210 | 1330 | 2387 146,766
| June 9476 | 1610 | 2897 172,376 June 8230 | 2327 | 3937 234,234
July 9476 | 2775 | 4102 252,180 July 7497 | 2775 | 4089 251,393
Aug., 8523 | 2572 | 4248 261,140 Aug, 2775 | 1900 | 2196 134,981
Sept., 9870 | 4400 | 7132 424,310 Sept., 5007 | 2185 | 3862 229,762
Oct. 7130 | 2470 | 4605 283,106 Oct. 3690 | 1610 | 2452 150,772
Nov. 2375 | 1060 | 1433 85,250 Nov, 1658 | 1060 | 1337 79,552
Dec., 1900 800 | 1247 76,613 Dec, 1755 800 | 1230 75,649
Total .o oo oo 2,121,411 Total oo oo oo 1,461,215
Year 1897 Year 1898
Jan. 9110 370 | 3204 196,905 Jan, 887 100 331 20,359
Feb. 1900 930 | 1186 65,863 Feb, 7790 66 | 1484 82,409
Mar. 1105 647 789 48,480 Mar, 1517 220 569 34,966
Apr. 723 250 462 27,502 Apr, 280 155 178 10,609
May 370 280 327 20,127 May 608 125 250 15,380
June 1517 340 844 50,239 June 4045 647 | 1598 95,108
July 2927 | 1016 ] 1730 106,364 July 2775 | 1016 | 1411 86,730
Aug, 5142 | 1900 | 2867 176,223 Aug, 6397 | 1423 | 4145 254,837
Sept. 8670 | 3080 ] 5325 316,828 Sept., 8010 | 3080 | 5156 306,713
Oct., 6030 | 2622 | 4289 263,668 Oct. 3080 | 2137 | 2486 152,826
Nov. 2622 973 1631 97,074 Nov. 6837 | 1900 | 3792 225,616
Dec. 973 403 604 . 37,166 Dec, 2137 608 | 1120 68,844
Total oo .o ‘e 1,406,500 Total c o oo .o 1,354,397
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MURRUMBIDGEE RIVER AT NARRANDERA

Year 1899 Year 1900

Discharge Discharge Discharge Discharge
Month in Cusecs for Month Month in Cusecs for Month

X, | Min, | Mean Acre Feet Max., | Min, | Mean Acre Feet
Jan, 762 190 339 20,827 Jan, 723 155 336 20,679
Feb, 537 85 202 11,226 Feb, 370 75 158 8,769
Mar, 190 66 96 5,915 Mar, 2090 50 521 32,043
Apr, 2232 66 797 | 47,402 Apr. 3749 930 | 2241 133,313
May 800 220 415 25,531 May 10100 | 1016} 2899 178,210
June 5210 723 2149 127,838 June 21600 | 44001 9328 559,702
July 5210] 2090 | 3556 218,596 July | 52600 6177 {17083 1,059,156
Aug, 12200 | 2090 | 6147 377,902 Aug.- 8596 | 4737 | 6785 417,094
Sept. 4670 2090 | 3055 181,942 Sept, | 11700 { 6910 9963 592,677
Oct. 43411 1517 | 2450 150,627 Oct., 9550 | 4341 6192 380,668
Nov. 4940 1755 2697 160,425 Nov. 4400 | 2090 | 2819 167,682
Dec. 1658 340 804 49,410 Dec. 2572 843 1735 106,675
Total B e .o 1,377,642 Total . ‘o o 3,656,668

Year 1901 Year 1902
Jan., 1707 537 937 57,608 Jan. 1150 403 720 44,813
Feb. 930 170 464 25,755 Feb. 340 100 206 11,422
Mar, 1285 125 417 25,640 Mar. 190 66 84 5,150
Apr. 2185 250 455 27,092 Apr. 570 170 289 17,167
May 2137 470 741 45,579 May 220 170 188 11,561
June 2775 4701 1728 102,830 June 1610 220 524 31,193
July 1852 | 1330 | 1592 97,887 July 2042 470 925 56,864
Aug. 9110 ] 1330 | 3046 187,233 Aug. 800 370 527 32,402
Sept. 9550 | 5620 | 7373 438,616 Sept. 930 370 711 42,310
Oct. 7350 | 2927 | 4914 302,096 Oct, 930 537 780 47,965
Nov. 136001 2327 | 7117 432,390 Nov, 608 170 356 21,192
Dec. 2327 887 | 1464 90,024 Dec, 3867 75 872 53,641
Total oo oo o 1,823,751 Total oo oo oo 375,679

Year 1903 Year 1904
Jan, 1150 84 275 16,895 Jan. 6360 | 1150 2583 158,801
Feb. 75 7 20 1,124 Feb, 2185 370 966 55,587
Mar. 1285 7 250 15,372 Mar. 930 340 544 33,473
Apr. 6030 170 850 50,553 Apr, 370 190 270 16,062
May 5415 843 1781 109,479 May 1060 190 398 24,482
June 3385 930 | 2171 129,202 June 3080 685 1100 65,471
July 9036 | 2185 | 4855 298,487 July 7277 | 1803| 3333 204,895
Aug, 5142 2375| 3528 216,906 Aug, 7423 | 2470 3537 217,416
Sept. | 10100 ] 2090 4704 279,859 Sept. 4737 | 2572 3404 202,528
Oct. 6910 2775 | 4339 266,735 Oct. 4670 2622 3610 221,951
Nov, 4805 1517} 2619 155,806 Nov. 6177 1470 3220 191,570
Dec, 2090 608] 1185 72,847 Dec, 1470 608 896 55,104
Total oo oo oo 1,613,268 Total .o oo o 1,447,340

Year 1905 Year 1906
Jan., 570 190 370 22,727 Jan, 843 250 522 32,091
Feb, 930 75 222 12,328 Feb. 220 100 147 8,170
Mar. 537 58 142 8,731 Mar. 3283 100]| 1036 63,690
Apr, 1330 50 459 27,308 Apr, 7277 723| 2305 137,158
May 570 140 281 17,280 May 6030 2137 | 3661 225,055
June 10100 340] 2853 169,771 June 9110 | 3385| 5890 350,430
July 22000 | 5483 | 9811 608,298 July 15100 | 5552 | 8160 501,603
Aug. 6910 | 3029 | 4884 300,234 Aug., 10300 ] 6103} 7707 473,808
Sept., 4737 2978 3719 221,275 Sept, | 21300 | 757015063 903,796
Oct., 6837 | 3029 | 4860 298,792 Oct, 31900 | 7203114300 886,570
Nov, 6910 | 2137 | 4115 244,845 Nov, 6910 | 4045| 5012 298,176
Dec. 2185 887 1592 97,897 Dec, 5210 2572| 3524 216,659
Total .o oo oo 2,029,486 Total oo oo oo 4,097,206
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Year 1907 Year 1908
Discharge Discharge Discharge Discharge
Month in Cusecs for Month Month in Cusecs for Month
Max, | Min.| Mean | Acre Feet Max, { Min,| Mean Acre Feet
Jan. 2877 1376| 1913 117,637 Jan, 1707 310 799 49,095
Feb. 1852 7231 1297 72,048 Feb, 800 190 481 27,679
Mar., 843 570 693 42,579 Mar, 570 100 263 16,155
Apr, 1285 503 776 46,196 Apr, 340 92 140 8,335
May 1707 537 1045 64,261 May 1610 170 568 34,905
June 2280 ] 1060} 1597 95,045 June 3232 4371 1331 79,201
July 1900 | 1330 1511 92,874 July 6470 1150] 2513 154,466
Aug, 4805 1707 3624 222,768 Aug, 5210.{ 24221 3135 192,722
Sept., 49401 2470 2948 175,406 Sept. 9183 | 2375] 5988 356,230
Oct, 52101 1852 3092 190,106 Oct, 5142 | 3029] 3844 236,312
Nov, 5278 | 1707 | 2745 163,326 " Nov. 3182 | 1330} 1916 114,032
Dec. 4400 800 | 1803 110,844 Dec. 1900 403 1049 64,511
Total oo 0o 0o 1,393,091 Total 0o oo 00 1,333,645

Year 1909 Year 1910
Jan. 403 140 225 13,867 Jan, 2090 5031 1035 63,554
Feb, 2622 110 618 34,340 Feb, 1240 250 605 33,569
Mar, 3487 110| 1021 62,794 Mar, 608 155 354 21,752
Apr. 800 220 364 21,688 Apr, 403 140 195 11,599
May 3690 370 1676 103,019 May 762 155 263 16,127
June 11700 | 1330 4383 260,776 June 973 340 511 30,341
July 14000 | 2622 | 5543 340,761 July 3385 930| 2252 139,236
Aug, 15600 | 386710135 623,066 Aug, 2280 | 1376| 1778 109,167
Sept. 9980 | 4872 | 7056 419,771 Sept, 7497 | 1470 4063 241,324
Oct, 5007 | 3080 4262 262,020 Oct. 5210 | 3137| 3606 221,350
Nov, 3059 | 1517 2145 127,646 Nov, 3334 | 1376 2271 134,907
Dec. 1470 647 992 60,993 Dec, 3588 | 1240] 1908 117,139
Total <o oo 0 2,330,741 Total oo 50 oo 1,139,065

Year 1911 Year 1912
Jan, 4535 843| 2012 123,735 Jan. 730 190 380 23,370
Feb, 50751 1900 | 2968 164,805 Feb, 500 190 235 13,494
Mar, 5962 | 1285} 2337 143,672 Mar. 860 110 313 19,225
Apr, ' 1658 608 976 58,074 Apr, 2260 124 453 26,941
May 1550 480 882 . 54,229 May 252 124 167 10,286
June 76431 12401 2927 174,125 June 970 155 113 6,722
July 8743 2375} 5019 308,517 July 10300 9701 2681 164,821
Aug, 5430 | 2875} 4032 247,835 Aug, 11300 | 2563 4694 288,568
Sept., 4420 | 2450 3138 186,689 Sept. | 14000 | 5171] 8707 517,966
Oct, 3590 | 1300 ] 2088 128,350 Oct., 8060 | 1926| 4250 261,256
Nov, 1600 230 912 54,235 Nov. 3120 | 1174 1845 109,768
Dec, 2750 7301 1279 78,656 Dec, 2460 902 1391 85,489
Total oo oo oo 1,722,922 Total oo oo o0 1,527,907

Year 1913 Year 1914
Jan, 1670 337 724 44,872 Jan, 550 152 212 13,176
Feb. 3i2 196 247 13,804 Feb, 152 89 107 5,976
Mar. 3120 196 ) 1108 68,680 Mar, 5862 60 382 23,718
Apr, 2210 414 930 55,804 Apr, 6594 248 2020 121,222
May 5770 196 | 2263 140,334 May 1670 5221 1054 65,338
June 8240 | 1670 | 3582 214,916 June 1300 704 904 54,210
July 11900 | 1830 | 5293 328,158 July 1985 656| 1416 87,792
Aug, 4730 | 2010 ] 3378 209,466 Aug. 1770 4221 1173 72,702
Sept., 6045 | 2110| 3503 210,170 Sept. 803 248 531 31,844
Oct, 4290 | 1830 | 3053 189,308 Oct, 550 152 208 12,830
Nov, 2700 8381 1758 105,492 Nov, 375 91 190 11,412
Dec. 1210 312 502 31,124 Dec. 337 152 230 14,284
Total oo oo o0 1,612,128 Total oo oo o0 514,504




Appendix 8

Sheet 5
MURRUMBIDGEE RIVER AT NARRANDERA

Year 1915 Year 1916
Discharge Discharge Discharge Discharge
Month in Cusecs for Month Month in Cusecs for Month
Max.{ Min, | Mean Acre Feet Max. | Min.| Mean Acre Feet
Jan. 324 139 221 13,704 Jan, 807 160 441 27,328
Feb, 2760 76 322 18,056 Feb, 2510 155 431 24,954
Mar, 269 57 108 6,700 Mar, 2310 430 770 47,750
Apr. 159 58 107 5,390 Apr. 1550 460 784 47,010
May 2625 71 690 42,772 May 1595 580 850 53,460
June 7780 205 1662 99,716 June 3740 475) 1568 94,100
July 8105 29501 5917 366,846 July 16300 | 4490110807 670,060
Aug. 10700 | 4693| 7935 491,984 Aug. 138001 817011711 726,090
Sept. |15250| 3501 | 7534 452,064 Sept. | 23600| 553011851 711,068
Oct, 15400 | 4490 | 8025 497,560 Oct. 31800]10150 (16409 1,017,344
Nov, 53401 1390 | 2758 165,460 Nov, 14300 8120110993 659,590
Dec. 3500 865 1429 88,620 Dec, 14000| 3880 9018 559,110
Total s oo oo 2,249,872 Total o0 o oo 4,637,864

Year 1917 Year 1918
Jan. 41401 1940 2695 166,980 Jan, 4340] 1740] 2786 172,720
Feb. 3100] 1162 1971 110,400 Feb, 3350} 1560]| 2259 126,480
Mar. 2635 9401 1293 80,146 Mar, 3130} 1180 1933 119,850
Apr. 1640 9571 1235 74,112 Apr. 2153 1140} 1564 93,852
May 5380 8251 2753 170,730 May 5570 9751 2930 181,670
June 15400 | 2585 7858 471,508 June 9500} 2430} 4018 241,060
July 24300 | 4350 |10517 652,040 July 9440 3350| 5025 311,730
Aug. 25200 | 7810115465 958,840 Aug, 19300| 4610]11825 733,140
Sept. [23100(12750(17535 1,052,090 Sept. | 14100| 4510| 7792 467,526
Oct. 29100 {15000 |20276 1,257,126 Oct. 6120} 2640} 3821 236,880
Nov. 20300 | 7600 (11129 667,760 Nov, 2530 1110| 1795 107,790
Dec, 14500 ) 2830 | 6746 418,220 Dec, 1290 610 829 51,390
Total o oo oo 6,679,952 Total oo oo oo 2,844,088

Year 1919 Year 1920
Jan. 805 221 397 24,580 Jan, 2550 35531 1000 62,040
Feb. 1055 148 365 20,450 Feb. 1660 375 623 36,140
Mar. 1150 160 529 32,806 Mar. 3710 520| 2579 159,920
Apr. 775 160 380 22,820 Apr. 2310 221 1253 75,178
May 1162 400 787 48,826 May 1500 130 491 30,420
June 4260 700 1177 70,658 June 2880 535] 1306 78,380
July 1625 565 | 1094 67,804 July 9960 2930} 6095 377,914
Aug. 2150 6851 1401 86,840 Aug. 14500 2840] 8791 545,014
Sept. 23354 1720 2009 120,560 Sept., | 14600| 6740(11355 681,290
Oct. 3055 14041 2020 125,280 Oct, 6300] 2500 3666 227,314
Nov. 1250 130 515 30,930 Nov, 4020 975] 2016 120,954
Dec. 1925 76 329 20,368 Dec, 2710) 1122 1691 104,866
Total oo 50 o 671,916 Total .. oo o 2,499 430

Year 1921 Year 1922
Jan. 1740 625] 1257 77,934 Jan, 3910 760| 1698 105,276
Feb. 1700 353 729 40,844 Feb, 1270 490 748 41,918
Mar, 3210 715] 1570 97,346 Mar. 1290 490 773 47,922
Apr. 2730 6021 1523 91,364 Apr, 1310 i87 452 28,002
May 2130 1208} 1295 80,266 May 3595] 1350 2623 162,600
June 8000 1540 4557 275,420 June 2830 7001 1237 74,208
July 5710 | 3005| 4336 268,870 July 11000 825] 3683 228,250
Aug, 12700 | 31301 8099 502,150 Aug, 34200 5815]16497 1,022,830
Sept. [16200| 5405]10663 603,980 Sept, 9560 | 2780} 4622 277,290
Oct., 8255 | 3910 | 6788 420,870 Oct. 5500 1720 3040 188,470
Nov, 3740 14601 2525 151,788 Nov. 1990 635| 1390 83,428
Dec . 2195 825] 1286 79,628 Dec, 1270 415 728 45,154
Total o .o o 2,690,460 Total ‘o ¢o 2,305,348
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Year 1923 Year 1924
Discharge Discharge Discharge Discharge
Month in Cusecs for Month Month in Cusecs for Month
Max. | Min. | Mean Acre Feet Max. | Min, | Mean Acte Feet
Jan. 808 353 594 36,854 Jan., 3510 700 | 1789 110,900
Feb. 2450 445 699 39,164 Feb., 3570 627 | 1994 115,684
Mar. 2475 160 714 44,268 Mar. 2170 165 806 49,960
Apr. 338 182 208 12,484 Apr, 2310 3691 1092 65,544
May 1740 182 659 40,868 May 2615 6401 1026 73,616
June 14000 | 1150 7345 440,720 June 4200 957 ] 2100 126,044
July 17100} 6780 {12411 777,490 July 4580 6701 1921 119,120
Aug. 20300 | 4140]10461 648,570 Aug. 12000 8821 2536 157,230
Sept. | 18300 | 4050(10801 648,082 Sept. | 16200 | 32907 8332 499,900
Oct, 16800 | 6120]10652 660,450 Oct, 9100 | 3240 | 5511 341,680
Nov. 10600 | 2805 7424 445,450 Nov, 10700 | 1900 | 6547 392.800
Dec. 34001 1270} 2084 129,200 Dec. 6960 | 1055 | 2495 154,720
Total - oo ¢ o 3,923,600 Total o ‘o o 2,207,198

Year 1925 Year 1926
Jan. 4020 730 1956 121,420 Jan, 1230 197 5413 33,682
Feb. 1460 670 1046 58,628 Feb, 1620 180 522 29,256
Mar, 1185 135 416 25,798 Mar, 1880 194 714 44,296
Apr, 995 140 430 25,806 Apr. 2130 610 1100 68.194
May 10100 | . 150 1240 76,892 May 62301 2410 | 4301 266,650
June 48600 | 8300118036 1,082,186 June 10400 | 2475 (| 4717 283,020
July 22300 7170114965 927,860 July 13000 | 4930 | 9535 591,180
Aug. 21300 31301 8724 540,860 Aug. 26700 | 4460 | 9880 612,560
Sept. | 17300 | 4520 6729 403,750 Sept. 7700 ) 2690 | 5370 319,020
Oct. 6620 | 2780 4523 280,430 Oct, 8000 | 3400 5337 330,900
Nov. 9150 | 1390 3396 203,790 Nov, 3450 | 1185 2224 133,430
Dec, 3080 520 1184 73,420 Dec, 1520 635 980 60,758
Total « o o «. | 3,820,840 Total 2o oc so | 2,772,946

Year 1927 Year 1928
Jan, 2270 538 926 57,386 Jan. 1930 240 721 44,722
Feb. 665 275 456 25,500 Feb. 7400 4401 1079 120,610
Mar. 1370 316 471 29,204 Mar. 3140 250 755 46,266
Apr. 372 192 293 17,566 Apr, 6080 l$60 3160 189,610
May 1162 204 540 33,464 May 3325] 12801} 2013 124,820
June 1075 210 440 26,400 June 3350 | 1400 (| 2672 160,340
July 2500 324 1164 72,212 July 7050 | 2505 | 3578 221,860
Aug. 3740 5841 2119 131,410 Aug, 42251 1830 | 2558 158,640
Sept. 3020 | 13004 2245 134,620 Sept. 2005 7151 1330 79,840
Oct. 7050 2080( 4387 272,054 Oct. 3650 | 1280 | 2184 135,410
Nov. 4250 790 2413 144,790 Nov, 2180 266 953 57,184
Dec. 860 270 556 34,448 Dec. 1680 425 731 45,336
Total e co Co 979,054 Total oo o o 1,384,638

Year 1929 Year 1930
Jan. 760 308f 555 34,446 Jan. 2730 325 746 44,880
Feb. 1280 568 906 50,714 Feb. 1520 460 693 38,814
Mar. 1460 671 914 56,660 Mar. 755 295 454 28,196
Apr. 2130 790f 1239 74,378 Apr. 705 305 473 28,386
May 1480 308 904 56,088 May 1650 345 868 53,824
June 1855 900{ 1299 77,944 June 1400 705 928 55,684
July 1082 432 775 48,066 July 2080 650 | 1059 65,714
Aug., 3425 732| 1877 116,348 Aug, 7090 | 1480 | 3249 201,450
Sept., 2400 825] 1689 101,360 Sept. 2280 950 | 1599 95,936
Oct. 4150 661| 1693 104,970 Oct, 9050 805 | 4277 265,214
Nov. 1640 532 874 52,476 Nov, 4040 760 | 1532 91,940
Dec. 1640 338 642 39,824 Dec. 1680 ] 552 945 58,648
Total v e o oo 813,274 Total e e e+ | 1,028,688
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Year 1931 Year 1932
Discharge Discharge Discharge Discharge
Month in Cusecs for Month Month in Cusecs for Month
Max.| Min.| Mean | Acre Feet Max, | Min, | Mean Acre Feet
Jan, 2080 295 740 45,898 Jan, 770 486 613 37,994
Feb. 820 340)| .510 28,590 Feb, 1320 646 985 57,142
Mar. 6000 5951 1822 112,966 Mar, 5290 746 1 1850 114.678
Apr, 3060| 1020 | 1483 88,960 Apr, 74901 2125 | 3751 225,040
May 11400 932 | 4578 287,884 May 3680 1230 | 2128 131,970
June 81600 (10100 |25649 1,538,930 June 6460 | 1020 | 2888 173,260
July 48600 (10700 |20408 1,265,280 July 77001 2480 | 4137 256,490
Aug, 12200 9250 (10739 665,790 Aug, 8800 | 3000 | 5501 341,100
Sept., | 12600 | 5200 9588 575,280 Sept., |19400( 4900 | 9898 593,450
Oct. 4960| 2020| 3311 205,300 Oct., 5150 1715 | 2749 170,470
Nov. 4490 1295 | 1896 113,768 Nov., 1850 982 | 1307 78,430
Dec, 1080 355 741 45,990 Dec, 1220 610 834 51,712
Total oo oo oo | 4,974,636 Total oo oo so | 2,261,736
Year 1933 Year 1934
Jan, 1590 735] 1025 63,538 Jan, 13400 495 | 4742 294,000
Feb, 1312 ps 750 960 53,758 Feb, 9695 394 | 1883 105,420
Mar. 1185 610 910 56,440 Mar, 11200 | 1460 | 3723 230,856
Apr, 1370 597 900 54,024 Apr. 2075 | 1020 | 1598 95,860
May 1260 610 886 54,948 May 2700 | 11401 1918 118,890
June 1715 8821 1227 73,612 June 4410 860 | 1863 111,780
July 7885 1080 2391 148,248 July 9100} 2800 | 5679 352,120
Aug. 3610 505 | 1551 96,132 Aug, 27800 | 6420 |12650 784,284
Sept., | 10400 585 5234 314,030 Sept. |12900 | 4940 | 9609 576,520
Oct., 3190 305 1809 112,158 Oct, 20500 { 2350 | 6735 417,560
Nov. 2100 380 929 55,744 Nov, 36000 | 2760 |16623 997,390
Dec, -3000 7651 1575 97,670 Dec, 14100 ] 1935 | 6611 409,880
Total oo oo oo 1,180,302 Total oo oo oo 4,494,566
Year 1935 Year 1936
Jan, 3590| 1630 | 2361 146,410 Jan, 2260 784 | 1504 93,232
Feb, 2425 9441 1311 73,410 Feb, 2110 910 ] 1339 77,664
Mar, 1960 799 | 1074 66,588 Mar. 1760 75411188 73,690
Apr, 11900 910 | 4683 280,980 Apr. 2175 638 | 1402 84,114
May 70301 2530 3977 246,580 May 1799 720 ] 1228 76,112
June 2960 1590 | 1991 119,440 June 7510 808 | 2048 122,906
July 4010| 1670} 2642 163,820 July 16200 | 2900 | 5934 367,900
Aug, 15200 2500 | 8682 538,290 Aug, 20800 7780 |15121 937,672
Sept, 7320 3180 | 5359 321,530 Sept, {11900 2300 | 6551 393,050
Oct., 15500 2025] 5795 359,270 Oct, 2160 | 1240 | 1656 102,650
Nov, 14100 10801 3109 186,540 Nov. 1650 876 | 1154 69,276
Dec, 2160 638 | 1280 79,332 Dec. 3320 784 | 2078 128,870
Total oo oo oo 2,582,190 Total oo |7 oe Vo 2,522,136
Year 1937 Year 1938 g
Jan, 6200| 893 2100 130,184 Jan, 1025 408 673 41,742
Feb, 2442 885 1166 65,288 Feb, 1094 408 667 37,298
Mar, 1244 480 935 57,940 Mar, 795 480 580 35,950
Apr. 1206 667 825 49,480 Apr, 1206 552 849 50,940
May 1465 751 ] 1020 63,262 May . 1526 431 930 57,666
June 1285 825 956 57,380 June 1325 855 | 1000 60,000
July 1650 540 882 54,696 July 1795 920 | 1302 80,708
Aug., 2305 362 | 1017 63,074 Aug, 3045 | 1285 | 1793 111,184
Sept., 6740 885 | 3649 $218,922 Sept. 4140 485 | 1974 118,432
Oct. 6635| 1795 | 3431 212,720 Oct, 1730 111 554 34,366
Nov. 1526 653 938 56,318 Nov, 613 111 284 17,018
Dec. 1365 480 698 43,296 Dec, 716 250 334 20,718
Total oo o & oo 1,072,560 Total o0 oo 0o 666,022

k&
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MURRUMBIDGEE RIVER AT NARRANDERA
Year 1939 Year 1940
Discharge Discharge Discharge Discharge
Month in Cusecs for Month Month in Cusecs for Month
Max.| Min.| Mean Acre Feet Max. | Min. | Mean Acre Feet
Jan, 272 160 238 14,744 Jan. 1170 465 767 47,578
Feb, 261 228 240 13,428 Feb. 720 300 535 31,010
Mar. 16600 272 4830 299,482 Mar, 755 225 513 1,830
Apr. 78001 1570 3228 193,600 Apr, 2520 560 | 1514 90,830
May 2950 ] 1170 1749 108,420 May 2250 990 | 1449 89,868
June 5890 | 1130 2897 173,820 June 1850 | 1142 1315 78,964
July 21600 | 2950 | 8049 499,090 July 1340 778 | 1013 62,818
Aug, 32800 2750 {16364 1,014,500 Aug, 1580 328 698 43,274
Sept, [29100| 5360 [15795 947,700 Sept., 3230 328 898 53,900
Oct. 10000} 5000 6912 418,580 Oct, 1890 162 591 36,617
Nov. 10300 ] 2350 | 5284 317,020 Nov. 802 313 412 24,754
Dec. 2240 788 | 1372 85,072 || Dec. ~ 656 220 397 22,592
Total oo | 4,085,516 Total .o no o 614,034
Year 1941 Year 1942
Jan, 6740 241] 1985 123,040 Jan, 580 272 370 22,222
Feb, 4100 5191 1338 74,924 Feb, 2460 319 795 44,522
Mar. 1400 457 922 57,188 Mar, 680 191 259 16,034
Apr, 1000 427 720 43,208 Apr, 613 95 30s 18,304
May 1340 656 969 60,064 May 7470 951 2094 129,810
June 1630 7281 1043 62,592 June 12000 | 1450 4278 256,700
July 3700 | 1040 1933 119,820 July 15300} 2600 | 6917 428,858
Aug. 1370 250 818 50,700 Aug, 10000 | 2100 4739 293,740
Sept. 2550 548 | 1330 79,784 Sept. 9780 3900 | 7579 454,720
Oct. 2850 398 | 1514 93,860 Oct, 7210 | 2550 4686 290,540
Nov. 1050 319 645 38,674 Nov. 10500 | 1930 | 4687 281,220
Dec. 900 250 503 31,192 Dec. 3500 519 | 1422 88,134
Total ‘e . e 835,046 Total . e ‘e 2,324,804
Year 1943 _ Year 1944
Jan. 2150 457 898 55,648 Jan., 882 328 517 32,066
Feb, 728 369 438 24,532 Feb, 577 248 329 19,064
Mar. 840 369 410 25,420 Mar, 705 275 452 28,022
Apr. 3100 728 | 1466 87,940 Apr, 1220 275 692 41,538
May 22501 10801 1392 86,300 May 2200 778 | 1277 79,062
June 1630 ] 1040 1195 71,700 June 2110 | 1000 | 1360 81,600
July 2600} 1250 1656 102,660 July 2250 6921 1194 74,044
Aug. 5280 | 1480 2870 177,960 Aug. 1310 470 743 46,070
Sept. 9550} 2600 4769 286,160 Sept, 900 365 546 32,744
Oct. 13300 | 3430 | 6868 425,860 Oct, 1410 290 | 548 34,482
Nov. 7300 | 2500 | 3455 207,300 Nov, 560 289 312 19,414
Dec. 22501 1010 1401 86,858 Dec., 686 259 324 20,082
Total o o oo 1,638,338 Total o s oo oo 508,188
Year 1945 Year 1946
Jan. 1610 250 394 24,434 Jan, 2350 295 594 36,856
Feb, 321 259 264 14,810 Feb, 1570 200 863 48,322
Mar, 565 228 247 15,300 Mar. 1570 485 900 55,830
Apr. 485 218 254 15,232 Apr. 1110 228 637 38,212
May 1050 500 739 45,818 May 1250 681 798 49,490
June 2250 461 946 56,796 June 1650 768 1150 68,992
July 2750 | 937 | 1442 89,410 July 9320 | 1190 | 3521 218,280
Aug. 5070 937 | 3014 186,846 Aug, 9960 | 3025 5904 366,036
Sept. 3560 4271 1832 109,926 Sept., 4065 | 2550 | 3177 190,600
Oct. 2900 261 766 47,464 Oct, 3960 | 1650 | 2395 148,460
Nov. 5545 319 | 1617 97,040 Nov, 5850 532 2033 121,998
Dec, 769 250 465 28,844 Dec. 2125 398 941 | 58,370
Total .o .o .o 731,920 Total o “o o 1,401,446
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Year 1947 Year' 1948
Discharge Discharge Discharge Discharge
Month in Cusecs for Month Month in Cusecs for Month
Max.,| Min,| Mean | Acre Feet Max.| Min.| Mean | Acre Feet
Jan. 1930] 344 613 37,990 Jan, 9725] 2010f 4976 308,540
Feb, 1690 385| 841 47,098 Feb, 7300 1650] 2993 167,990
Mar, 1370 371| 884 54,824 Mar, 1690 843| 1126 69,826
Apr. 3230 716] 1349 80,958 Apr, 19501 918} 1264 75,850
May 1170 580 805 49,900 May 9670| 1130| 3965 245,820
June 1330] 805| 1091 65,440 June 7760| 3530 5019 301,130
July 5210] 1670] 3077 190,800 July 4540| 1875 3280 203,340
Aug, 6855| 2050| 3611 223,910 Aug, 2550} 882| 1511 93,706
Sept. | 12000| 3000( 5686 341,180 Sept. 3830] 1850| 2893 173,610
Oct, 3595 2050} 2974 184,380 Oct, 4540| 1220]| 2736 169,660
Nov. 8700 1610] 3542 212,550 Nov, 5580{ 1380| 3466 207,970
Dec. 12000] 1317] 5286 327,702 Dec. 1380 675] 926 57,426
Total .o e ¢ ¢ o 1,816,732 Total ¢a s os 2,074,868
Year 1949 Year 1950
Jan. 17501 510} 909 56,364 Jan, 19501 382 956 59,302
Feb. 863 171 491 27,486 Feb, 3360f 675} 1759 98,512
Mar, 2000 131 949 58,852 || * Mar. B0000| 67512150 755,190
Apr, 1220| 442| 773 46,358 Apr. 41100] 5060] 22442 1,346,514
May 1460 5921 901 55,888 May 5670| 3220 3788 234,870
June 1220| 810 939 56,314 June 10900| 3640} 5878 352,690
July 7130 593] 2057 127,554 July |15900] 5810]|10168 630,400
Aug. 5510] 955| 3514 217,860 Aug. 19800 6180}12359 766,284
Sept. 8420{ 675} 3574 214,430 Sept, 9040] 3665| 5329 319,720
Oct, 148001 2350} 8025 497,530 Oct. 37000} 6020112978 804,614
Nov. 15000] 4300| 7838 470,270 Nov. 33800 8200] 16998 1,019,875
Dec. 4380| 882 2090 129,592 Dec, 7550] 1450| 3388 210,090
Total oo o .o 1,958,498 Total oo 50 oo 6.598.061
Year 1951 Year 1952
Jan, 14501 1042) 1224 75,910 Jan, 867| 240| 516 31,964
Feb, 2000 715] 1067 59,746 Feb, 685 315| 486 28,194
Mar, 1252 655| 848 52,606 Mar, 2000 277 704 43,676
Apr., 14301 550] 1129 67,760 || = Apr. 3015] 215} 1270 76,194
May 4935] 1060| 1719 106,602 || . May 13300 1700| 6105 378,538
June 5705| 2150| 3684 221,060 || - June 10500( 10400} 32100 1,924,696
July | 14900 2250) 7213 447,230 July [28800] 1080018100 1,123,838
Aug. 19700] 6820113253 821,708 Aug, 17300{ 1130014100 872,920
Sept. | 15100] 4620| 7882 472,920 Sept., [24700| 6000}12400 743,346
Oct, 22000| 5075|12562 778,818 Oct., 15200| 4460 9362 580,440
Nov. 6580| 1270f 3374 202,424 Nov, 31900| 499012500 748,528
Dec. 2300 378 944 58,508 Dec, 14200 4220] 7323 454,032
Total o co oo | 3,365,292 Total o . 2o | 7,006,366
Year 1953 Year 1954
Jan. | 7020| 1240| 3455 214,200 Jan, 1469 467 736 45,656
Feb, 2050| 385| 1076 60,244 Feb, 6660 425]| 1853 103,782
Mar. | 1050f 602 776 48,102 Mar, 1050 555| 792 49,086
Apr, 1080 602 826 49,566 Apr. 1410 7151 976 58,562
May 11000 574 3718 230,536 May 20707 585| 1011 62,654
June 7830] 1440 2895 173,708 June 1510 1050| 1270 76,172
July 9150 2750 5121 - 317,474 July 2230 1085 1474 91,380
Aug, 11200} 4780| 8195 508,116 Aug, 5215| 1085| 1747 108,326
Sept. | 12000 4570} 7687 . 461,216 Sept, 3930| 330{ 1561 93,690
Oct. 14300] 5270| 8526 528,614 Oct., 24451 300 702 43,514
Nov. 159001 3010| 6965 417,930 Nov, 4700| 920| 2516 150,958
Dec, | > _No Records Dec. 12801 215{ 773 47,918
Total o] ool oo ] o Total sol o] o 931,698
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MURRUMBIDGEE RIVER AT NARRANDERA

Year 1955 Year 1956
Discharge Discharge Discharge Discharge
Month in Cusecs for Month Month in Cusecs for Month
Max, | Min, | Mean | Acre Feet Max, | Min, | Mean Acre Feet
Jan, 845 360 530 32,840 Jan, 3920 906 | 1602 99,322
Feb, 1970 420 1054 59,002 Feb, 2080 622 1145 66,390
Mar, 2103 330 871 53,982 Mar, 16500 | 1820 8861 549,390
Apr. 1090 215 580 34,828 Apr, 20300 | 8770 (14616 876,580
May 1510 450 924 57,316 May 31900 18400 j23682 1,468,300
June 74401 915 2471 148,244 June | 41700 {19700 {28619 1,717,130
July 6050 | 1699 | 3043 188,664 July | 80500 27800 (42852 2,656,840
Aug, 25200 | 5370 {14229 882,220 Aug, 37000 [16600 (22228 1,378,146
Sept, [28400 1 7960 (14623 877,384 Sept. | 21000 {13000 |15981 958,874
Oct., 17100 | 6965 11240 656,868 Oct., 33400 {15400 {20460 1,268,500
Nov, 16600 | 1960 7219 433,120 Nov, 22000 | 416011986 719,170
Dec., 3305} 1120 1939 120,242 Dec, 3620 | 2123] 2123 131,600
Total oo oo 0o 3,544,710 Total 0o oe oo | 11,890,242
Year 1957 Year 1958
Jan, 1485 766} 1087 67,416 Jan, 2380 429 813 50,386
Feb. 2320} 9981 1387 77,654 Feb, 1650 481 766 42,900
Mar, i510 326 914 56,642 Mar. 2555 318}) 958 59,404
Apr. 1130 369 695 41,690 Apr., 2103 382 942 56,534
May 1510 326 617 38,272 May 2450 6581 1178 73,018
June 1410 766 941 56,432 June 3580 | 560 1918 115,082
July 3690 ) 1387} 2137 132,514 July 74401 560 2673 165,710
Aug, 2040 ) 1130 1471 91,178 Aug, 15200 | 4290 | 9393 582,390
Sept. 1830 250 995 59,698 Sept., | 12500 | 4780 | 6515 390,940
Oct. 1610 455 885 . 54,856 Oct, 16300 | 5700 |10600 657,170
Nov, 1386 481 717 - 43,030 Nov, 5770 | 14221 2433 145,968
Dec, 825| 455 608 37,682 Dec, 2620 641] 1378 85,458
Total oo oo o 757,064 Total oo o0 o5 2,424,960
Year 1959 Year 1960
Jan, 978 481 675 41,872 Jan. 1580 565] 1128 69,924
Feb, 2680 390 998 55,872 Feb, 1412 475 839 48,642
Mar., 3240 461 1685 104,500 Mar, 1340 | 550 992 61,484
Apr. 4500 | 1412 | 2813 168,754 Apr, 2140 800 ] 1247 74,794
May 1670 780 1178 73,054 May 10000 [ 1250 | 4389 272,100
June 1454 930 1149 68,920 June 4250 | 1790 3170 190,210
July 97251 1228 | 2657 164,744 July 11100 | 1740} 6369 394,900
Aug, 7340 1648 3923 243,210 Aug, | 24300 | 783015372 953,064
Sept. 7420 988 2705 162,276 Sept., | 18900 ] 5930 (11054 663,270
Oct., 22500 | 1496 | 5860 363,342 Oct, 34200 | 364013249 821,452
Nov. 213001 1580 7773 466,370 Nov, 42701 2060 | 2716 162,950
Dec, 2700 | 1048 1631 101,092 Dec, 8470 1700 | 4015 248,900
Total o oo oo 2,014,006 Total 0o oo oo 3,961,690
Year 1961 : Year 1962
Jan, 3070 800 | 1509 93,530 Jan, 3900 | 1288 1933 120,000
Feb, 1265 8501 1013 56,740 Feb, 6330 | 968 2059 115,000
Mar. 3560 | 1090 ) 2461 152,570 Mar, 2570 | 1088 | 1458 90,400
Apr. 6610 | 1410 2849 170,940 Apr, 2700 7441 1591 95,500
May 4870 | 1350 | 3050 189,080 May 3290 930 1839 114,000
June 5530 | 1810 | 3040 182,000 June 3620 | 1810 2762 166,000
July 12700 | 1715} 4155 255,000 July 6650 | 1760 | 2565 159,000
Aug, 13000 | 3830 ( 7271 451,000 Aug, 8460 | 3420 5064 314,000
Sept, 9900 | 4250 | 7597 456,000 Sept., | 13700 | 2640} 6519 391,000
Oct., 5290 1248 2110 131,000 Oct., 8130 | 2640} 4690 291,000
Nov. 11300 968 2951 177,000 Nov, 3070 | 1235 2209 133,000
Dec., 14000 | 14541 6432 399,000 Dec, 32651 815 2124 132,000
Total c s o o 2,713,860 Total oo ¢ o so 1.2,120,900
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Year 1963 Year 1964
Discharge Discharge Discharge Discharge
Month in Cusecs for Month Month in Cusecs for Menth
Max, | Min, | Mean Acre Feet Max, | Min, | Mean Acre Feet
Jan, 3265 500 | 1745 108,000 Jan. 2110 1090} 1566 97,100
Feb, 2400 470 1233 69,000 Feb, 1800 1050 | 1303 75,600
Mar. 2820 530 | 1971 122,000 Mar, 3530 9301 1703 105,610
Apr. 2460 910 | 1615 96,900 Apr, 3530 1170| 1979 188,760
May 2640 | 1190 | 1987 123,000 May 1800 7401 1390 86,190
June 4665| 1845 | 3348 201,000 June 3725 1500 | 2600 155,990
July 8045 3135 5842 362,180 July 17800 | 2620 8577 532,000
Aug, 9765 | 4965 | 6264 388,350 Aug, 17300} 621910073 625,000
Sept, | 10100 | 2965 | 5751 345,050 Sept, | 19700 963013658 819,000
Oct. 8640 | 2275 4655 288,610 Oct, 23100 7200]16078 997,000
Nov., 3985 1550 | 2406 144,340 Nov, 13800 3215( 7198 432,000
_Qgco, 39851 1255| 2413 149,630 Dec, 4190 | 1360 2390 148,000
Total oo oo oo 2,398,060 Total oo 0o 2o 4,192,250

Year 1965 Year 1966
Jan, 2065 870 | 1482 92,000 Jan, 1920) 1185) 1589 98,500
Feb, 17351 1170 | 1503 84,000 Feb, 1970 1140 1488 83,300
Mar, 2010| 1270 | 1583 98,000 Mar, 6920} 1300} 2562 159,000
"Apr, 31301 12701 2221 133,000 Apr, 2135 940 | 1454 87,300
May 2470 785 ] 1688 105,000 May 2960 | 1115]| 2067 128,000
June 3130 8701 2301 138,000 June 5120] 1160| 2639 158,000
July . 2770 1420 | 2235 139,000 July 3780 12501 2380 148,000
Aug, 4740 990 | 2496 155,000 Aug, 8370 1300 | 4545 282,000
Sept, 3140 980 | 2040 122,000 Sept. 85501 1750 4249 255,000
Oct, 3195 900 | 1900 118,000 Oct, 7020 | 2025) 4041 251,000
Nov, 2975 980 | 1536 92,000 Nov, 13960 2120 5791 347,000
Dec., 2865 710 | 1657 103,000 Dec., 73801 1970 4515 280,000
Total vo oo o 1,379,000 Total 0o ¢ s o 2,277,100

Year 1967 Year 1968
Jan, 28101} 1590} 1898 118,000 Jan, 22001 1000| 1460 90,500
Feb. 2335 1460} 1797 101,000 Feb. 1390 820} 1053 | 61,100
Mar, 2920 | 1820 | 2362 146,000 Mar, 750 330 503 31,200
Apr. 2480 1180 1604 96,000 Apr. 715 420 555 33,300
May 27551 1090 1725 107,000 May 6010 257 1416 87,800
June 2685 670 1378 82,600 June 10080 820 3579 215,000
July 2575 750 | 1782 110,000 July 2740 7157 1182 73,300
Aug, 2465 480 | 1532 95,000 Aug, 12260 8901 3694 229,000
Sept. 2200 910 ] 1494 89,700 Sept. 3240 925] 1758 105,000
Oct, 3180 1345 1957 121,000 Oct, 5260 1480 2462 153,000
Nov, 2305 990 | 1555 93,300 Nov, 5935 1300| 2097 126,000
Dec., 1520 990 | 1246 77,300 Dec, 3600 | 1350 1945 121,000
Total oo oo oo | 1,236,900 Total Co oo wo | 1.326,200

Year 1969 Year 1970
Jan, 2410 13001 1771 110,000 Jan, 3830 | 1820} 2342 145,000
Feb, 3780 1570 | 2380 133,000 Feb, 2650 | 18701 2216 124,000
Mar, 3480} 1440 2320 144,000 Mar, 4040} 2120 2790 173,000
Apr, 11510] 1170 2887 173,000 Apr. 39001 1230 1985 119,000
May 1410 745 1006 62,400 May 2270 675| 1228 76,100
June 14680 9401 4397 264,000 June 3480 550 1125 67,500
July 122101 1820 4620 285,000 July 3480 650 2070 128,000
Aug, 7290 2700] 3991 247,000 Aug. 12900 | 1210 4227 262,000
Sept., 6650] 3970 5065 304,000 Sept. | 34600} 709015786 979,000
Oct. 3970 | 1060 | 2483 154,000 Octe. 33800 6080113543 813,000
Nov. 10260 1770 6156 369,000 Nov, 12600 2850 6938 416,000
Dec, 10140] 1820 2479 154,000 Dec. 8620 | 3310} 4701 291.000
Total 0 cc oo 2,399,400 Total 0 o0 0o 3,593,600
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MURRUMBIDGEE RIVER AT BALRANALD

LOCATION:

PERIOD OF ESTABLISHMENT:

COMPLETE YEARS OF COMPUTED
RECORDS:

ZERO OF GAUGE:

CATCHMENT AREA:

CONTROL:¢

EQUIPMENT:

CURRENT METER OBSERVATIONS:

MAXIMUM ESTIMATED DISCHARGE

DURING PERIOD OF RECORDS:

MEAN DAILY DISCHARGE FOR
84 YEARS:

MEAN ANNUAL DISCHARGE FOR
84 YEARS:

REMARKS ¢

Latitude 34°39? Longitude 143°35¢?

1885 to date

84

ReLo 187.72 Water Conservation Datum
63,700 square miles

Clay and sand

Automatic Recorder (Float type)
Staff Gauge, range 0 to 25 feet

{a) Number obtained s 318

{b) Maximum Observation

in Cusecs ¢ 35,070
(c) Minimum Observation
in Cusecs s 3.6

36,900 cusecs

2,710 cusecs

1,980,000 acre feet

Float Recorder was installed in September

1947.
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MURRUMBIDGEE RIVER AT BALRANALD

Year 1886 Year 1887
Discharge Discharge Discharge Discharge
Month in Cusecs for Month Month in Cusecs for Month
Max, | Min, | Mean | Acre Feet Max, | Min, | Mean Acre Feet
Jan. oo oo .o oo Jan, 4040 | 1190 | 2406 149,160
Feb, oo o oo oo Feb., 4690 | 1070} 3555 199,070
Mar, oo o oo oo Mar. 4420 | 3140} 3887 241,000
Apr., o oo oo oo Apr, 4810 | 4380 | 4579 274,740
May oo oo oo oo May | 4530} 2280 2839 176,020
June oo oo oo oo June 4420 | 1950 | 2811 168,650
July o0 oo o6 oo July 6640 | 4070 | 5134 318,310
Aug, oo oo o oo Aug. 11200 | 5340 9357 580,170
Sept. 4570 3980 | 4175 250,510 Sept., |10600 | 3850 | 9270 556,180
Oct. 6850 | 4570 | 5588 346,490 Oct, 18600 | 801010532 653,000
Nov, 5200 | 4180 | 4420 265,190 Nov. 9150 | 8010} 8703 522,180
Dec, 4280 | 2520 | 3477 215,600 Dec, 11200 | 8010 ] 9500 588,980
Total 5 0 o6 o0 o Total o0 oo 00 494279660

Year 1888 Year 1889
Jan, 7930 | 5340 | 6371 395,000 Jan, 3850 | 1120 2936 182,030
Feb, 8980 | 1530 | 3219 186,720 Feb, 1970 8671 1279 71,618
Mar. 1480 743 | 1020 63,246 Mar, 2040 550 970 60,120
Apr, 899 657 726 43,536 Apr., 1070 480 538 32,290
May 867 645 710 44,004 May 4070 972 2146 133,070
June 2490 867 | 1218 73,096 June 4570 | 33101 3981 238,880
July 3560 | 2100 | 2740 169,860 July 9950 { 4570 6088 377,450
Aug. 3950 | 2360 | 3170 196,600 ‘Aug, 1058 | 5620 7695 477,120
Sept. 4380 | 2230 | 3338 200,300 Sept, 7690 | 5720| 6913 414,780
Oct. 4180 | 2600 [ 3798 235,490 Oct., 13200 1 4930 9518 590,140
Nov, 2380 867 | 1408 84,506 Nov, 9330 | 8018 | 8548 512,880
Dec, 817 550 594 36,844 Dec, 7850 | 4930 | 6278 389,330
Total oo oo 0o 1,729,202 Total oo o oo 3,479,708

Year 1890 Year 1891
Jan. 4930 867 | 2555 158,440 Jan, 6740 | 3280 | 4810 298,200
Feb, 1090 573 692 38,742 Feb, 5620 | 4620]| 5078 284,350
Mar. 3370 | 1070 | 1672 103,670 Mar. 5820 | 1990 | 3587 ° 222,420
Apr. 41401 1770 | 2828 169,680 Apr., 3390 | 1390 2011 120,630
May 1670 | 1070 | 1306 80,980 May 3230 | 1670 | 2341 145,130
June 4350 | 1355 | 2982 178,900 June 4210 | 1670 2472 148,300
July 11200 | 4350 | 5381 333,620 July' 12900 | 4180 6355 394,020
Aug., 11200 | 8630 | 9574 593,590 Aug. -|14500.[12430]13385 829,840
Sept, .{ 12200 | 8980 {10001 600,060 Sept., |13100 | 880011802 708,050
Oct. 8980 | 7070 { 8251 511,540 Oct. -|10600 | 8470 9211 571,100
Nov. 8720 | 8160 | 8398 503,880 Nov. 9330 | 7540 8613 516,780
Dec. 9150 | 6850 | 8357 518,140 Dec. 7230 | 4140 575 ‘345,640
Total oo o0 oo | 3,791,242 Total o6 oo oo | 4,584,460

Year 1892 : Year 1893
Jan. 4210 | 1020 { 2385 147,860 Jan, 6905 | 1620 | 3046 . 188,880
Feb, 2990 | 1120 ) 1717 99,590 Feb, 1640 | 1040 1423 79,690
Mar. 1070 573 664 41,140 Mar. 4040 7671 1721 106,708
Apr. 693 573 | 577 34,620 Apr., 2310 951 1235 74,082
May 1320 573 824 51,068 || May 3740 888 1096 129,942
June 3995 | 1020 |. 2371 142,280 June 4380 | 1870 3182 190,900
July 4890 | 2820 | 3880 240,580 July 9070 | 4380 6658 412,790
Aug, 4690 | 2930 | 3648 226,190 Aug. 10600 | 7070 8394 520,410
Sept, 5200 | 3720 | 4424 265,440 Sept. 9240 | 7070 | 8031 481,840
Oct. 8890 | 5410 | 6887 426,990 Oct. 8010 | 7230 | 7649 C 474,240
Nov. 11300 | 8800 { 9531 571,870 Nov. 7230 | 6330 | 6862 411,740
Dec, 11300 | 7070 | 9182 -569,280 Dec, 6230 | 3425 | 5148 319,150
Total oo 0o oo | 2,816,908 Total 0o oo oo 3,390,372

X
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Year 1894 Year 1895
Discharge Discharge Discharge Discharge
Month in Cusecs for Month Month in Cusecs for Month
Max.]| Min. | Mean Acre Feet Max, | Min. | Mean Acre Feet
Jan, 4240 | 2040) 3259 202,060 Jan., 41101 1990} 3237 100,680
Feb. 4240 3410} 3915 219,250 Feb, 3110 | 1870 2272 127,240
Max, 398G\ 2520 2787 172,780 Mar, 2120 | 1240 1668 103,390
Apr., 5920 3310 4311 258,640 Apr, 1250 | 1010| 1i55 69,320
May 9240 6230 | 8009 496,574 May 1530 951 | 1053 65,276
June 8630 6850 | 7645 458,690 June 1835 1170} 1434 86,030
July 122001 7930 |10652 660,420 July 4070 | 18701 3380 209,560
Aug, 13200 |11420 |12434 770,920 Aug, 4530 | 2600 | 3469 215,100
Sept. |12900]11650|12290 737,400 Sept. 4610 | 3080 3914 234,860
Oct. 14000 (21980 {13128 813,960 Oct. 6330 | 4650 | 5798 359,500
Nov. 12300 | 8720110287 617,190 Nov, 57201 1460 | 3322 199,340
Dec, 8720 4180 63860 425,340 Dec. 1400 792 979 60,698
Total 00 oo o0 5,833,224 Total oc o s 1,830,994

Year 1896 Year 1897
Jan, 951 597 734 45,494 Jan, 3660 5731 1322 81,980
Feb, 573 573 573 33,234 Feb. 3600 842 1681 94,132
Mar. 1140 550 771 47,818 Mar. 1370 573 907 56,240
Apr. 1190 573 721 43,276 Apr. 867 515 659 39,522
May 2395 10201} 1415 87,730 May 573 420 503 31,180
June 3500 2280} 2982 178,940 June 1390 440 641 38,462
July 4450 | 25701 3624 224,710 July 2490 6451 1201 74,456
Aug. 4490 20401] 2828 175,330 Aug. 32301 1390} 2192 135,920
Sept. 3720} 1990 | 3070 184,170 Sept. 3980 | 3200} 3655 219,270
Oct. 3910 2360 | 3230 200,250 Oct. 42801 40101 4178 259,010
Nov. 23301 1070 | 1543 92,590 Nov, 4310 | 1530} 2922 175,320
Dec, 1690 972 ] 1297 80.414 Dec, 1460 573 867 53,734
Total oo o 1,393,956 Total o5 oo o 1,259,226

Year 1898 Year 1899
Jan, 550 400 475 29,424 Jan, 912 573 629 39,024
Feb, 400 276 332 18,576 Feb. 550 420 483 27,024
Mar. 3200 260 | 1383 85,742 Mar, 400 228 320 19.834
Apr, 669 420 516 31,688 Apr. 1425 120 243 14,594
May 440 293 366 22,682 May 1770 645] 1016 62,980
June 1070 276 727 43,640 June 3110 573] 1393 83,600
July 2790 ] 1120} 2000 124,030 July 3950 | 2280 3236 200,610
Aug. 3750 | 1120} 2483 153,960 Aug. 4040 | 2360 | 3442 213,430
Sept. 4140] 3310 | 3820 235,210 Sept. 4450 | 3230} 4135 248,090
Oct. 4210] 2280 | 3263 202,310 Oct., 3170} 1620 2271 140,820
Nov, 3880 | 2440 | 3289 197,320 Nov, 3470 1800 | 2723 163,400
Dec, 2930 | 10i0| 1762 109,250 Dec, 2870 693 | 1467 90,964
Total co oo 0 1,253,832 Total oo 0 o 1,304,370

Year 1900 : Year 1901
Jan. 693 326 460 28,518 Jan. 1230 669 880 54,538
Feb, 621 344 442 25,656 Feb, 909 502 658 36,830
Mar. - 326 109 214 13,242 Mar. 480 199 342 21,298
Apr, 2930 96| 1336 80,138 Apr, 214 31 114 6,870
May 341014 1570 | 2618 162,320 May 1390 5 721 44,678
June 48101 1530 | 3823 229,400 June 2100 5731 1127 67,634
July 11500 | 5070 | 7640 473,660 July 2730 | 1550 | 2057 127,540
Aug, 12700 | 8470 {10385 643,880 Aug, - 2250 | 15701 1757 108,920
Sept., 8800 | 7690 | 8166 489,980 Sept, 4530 | 2600 | 4044 242,640
Oct., 9330 | 8800 | 9188 569,660 Oct, 5820 | 4280 5234 324,500
Nov, 8890 | 2410 | 5858 351,480 Nov. 5270 | 4450 | 4928 295,660
Dec, 3370 1280 | 2595 140,900 Dec. 5620 | 1250 | 3221 199,720
Total .o o on 3,208,834 Total o 0 o 1,530,728
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Year 1902 Year 1903
Discharge Discharge Discharge Discharge
Month in Cusecs for Month Month in Cusecs for Month
Max. | Min, | Mean | Acre Feet Max.| Min. | Mean | Acre Feet
Jan, 1210 669 671 41,640 Jan, 1900 5501 1041 64,524
Feb. 817 400 561 31,424 Feb, 526 293 412 23,068
Mar, 400 143 265 16,436 " Mar, 276 83 173 10,696
Apr., . 131 96 115 - 6,894 Apr, 70 0 15 936
May 83 0 20 1,212 May 3080 - 01459 90,434
June 310 0 44 2,640 June 2760 867 | 1361 81,678
July 1800 326 919 56,994 July 3750 20401 2995 - 185,680
Aug, 1850 7421 1088 67,426 Aug, 3820 2960 3559 . 220,680
Sept. 993 5501 692 41,536 Sept., 3690 1920 | 2624 157,460
Oct. 1190 951 1056 © 65,500 Oct, 43107 3790 | 3956 245,280
Nov, 1160 742 902 54,148 Nov, 3910| 2100 3155 189,300
Dec. 7921 573 665 © 41,256 Dec, 2020 8421 1333 82,660
Total oo oo oo 427,106 Total o o oo o0 1,352,396
Year 1904 Year 1905
Jan, 3280 7421 1740 107,850 Jan, . 867 362 |. 558 34,588
Feb. 2850 8671 1580 91,658 Feb, 400 214 325 18,196
Mar, 842 502( - 683 42,348 ‘Mar, 460 143 247 15,324
Apr. . 370 2401 279 16,750 Apr., 867 171 274 16,470
May 390 272 334 20,080 May 867 -326 564 - 34,970
June 9721. 350} 696 41,752 June 2360 400 1074 64,420
July 3530 8171 1872 116,114 July 43101 2330 3803 235,640
Aug, 3880 2710} 3519 218,140 Aug., 78501 4350 | 6342 393,220
Sept. 3690 | 2600°| 3114 186,840 Sept, 6740 3910 4795 287,700
Oct, 3340 2680 2987 185,220 Oct, 4070 32801 3782 234,520
Nov, 3790 | 2680 | 3454 207,240 Nov, | 4450 3880 4304 258,260
Dec, 2490 669 | 1311 81,276 Dec, 36601 1340 2071 128,440
Total oo oo oo 1,315,268 Total co oo 5o 1,721,748
Year 1906 Year 1907
Jan, 1280 480 797 49,398 Jan, 3140 1280 2075 128,660
Feb, - 440 214 309 17,290 Feb, 1550 867 | 1177 65,962
Mar, 16701 199 441 27,346 Mar. 1040 509 | 670 41,528
Apr, 1690 909 | 1344 80,646 Apr., 804 502 | 6l4 36,836
May 3880 909 | 3024 187,480 May - 10701} - 669 903 56,020
June 4350 3280 3954 237,220 June 1340 742 | 1048 62,886
July 6230 | 4380 4855 301,000 July 1770 1280 [ 1465 90,840
Aug. 7690} 6540 7153 443,480 -Aug. 3560{ 1320 2582 160,080
Sept. 8720 ( 7850 ] 8497 509,820 Sept. 3340 2460 2779 166,760
Oct, 11700 | 872010792 669,120 Oct, 3560 .2490{ 2973 - 184,360
Nov. |-120001] 8470(11102 666,100 Nov, 3530 1620 2402 144,140
Dec, 8320 ] 3140( 5525 342,540 Dec. 22801 867 ] 1400 87,432
Total oo oo o 3,531,440 Total co oo oo 1,225,504
- Year 1908 Year 1909
Jan, 2870 669 1479 91,672 Jan, 742 228 432 26,814
Feb, 669 400 541 31,372 Feb, 1140 214 508 28,454
Mar, 573 310 406 25,184 Mar, 1920 260 852 52,810
Apr, 344 171 228 13,702 Apr. 742 380 459 27,576
May 550 199 306 18,998 May 1300 550 949 58,892
June 1300 573 807 48,438 June 41801 1460 2109 126,580
July 2440 1210 1665 103,220 July 4890 | 3820 4199 260,320
Aug., 3750 1690 3160 195,920 Aug, 5270 3950|4202 280,540
Sept. 3980 2360 3147 188,800 Sept, 9950 | 5410 7883 472,960
Oct, 4240 3660 | 4025 249,520 Oct, 9070 ( 4770 6907 428,240
Nov, 3880 1530 2700 162,000 Nov, 47301 1640 | 3021 181,240
Dec, 1530 792 | 1244 77,154 Dec, 1600 742 1089 67,544
Total oo oo oo 1,205,980 Total oo oo oo

2,011,970
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MURRUMBIDGEE RIVER AT BALRANALD
Year 1910 Year 1911
Discharge Discharge Discharge Discharge
Month in Cusecs for Month Month in Cusecs for Month
Max., | Min. | Mean Acre Feet Max, | Min, | Mean Acre Feet
Jan, 1090 |- 502 628 38,928 Jan, 2930 8421 1335 82,784
Feb., 1390 480 978 54,784 Feb, 3370 | 2230} 2839 159,000
Mar. 460 276 346 21,484 Mar. 3530 | 1370 | 2088 129,480
Apr, 480 260 384 23,034 Apr, 3600 888 | 1805 108,300
May 276 199 | 246 15,250 May 842 | 597 735 45,580
June 717 276 531 32,058 June 2310 | 1230 1611 96,640
July 2760 669 | 1763 109,262 July 40401 2540 | 3576 221,700
Aug., 2652 | 1570 ] 1961 121,620 Aug. 4570 | 4040 4303 266,780
Sept. 3850} 1750 2727 163,600 Sept, 42401 32801 3633 218,000
Oct, 3950 | 3280 3773 233,960 Oct. 3280 ) 1570 2575 159,680
Nov. 31701 2170} 2572 154,320 Nov, 1370 7171 1099 65,988
Dec, 2650 | 1300} 1800 112,220 Dec. 1850 480 | 1073 66,514
Total o0 oo oo 1,080,520 Total oo oo oo 1,620,446
Year 1912 Year 1913
Jan, 888 276 582 36,066 Jan, 1210 4801} .825 51,194
Feb. 260 | - 83} 141 8,156 Feb. . 440 260} 310 17,392
Mar, 420 120 230 14,292 Mar, .2120 199 503 31,222
Apr. 817 96 327 19,602 Apr., 2150 767 | 1444 86,756
May 276 143 193 12,000 May 3500 460 | 1407 87,266
June 1250 867 1138 68,320 June 3820 | 1670 | 2875 172,500
July 2850 440 1455 90,186 July 4070 ( 2150 3602 223,360
Aug, 39501 17501 3360 210,320 Aug, -3980 1 22301} 3164 196,160
Sept., 4310 | 2440 3774 226,420 Sept, 3560 | 2440| 2870 172,200
Oct. 5340 | 4210 4798 297,460 Oct, 4040 | 2040 3243 201,100
Nov. 3850 | 1640{ 2600 156,020 Nov, .3280 | 1230 2230 136,760
Dec, 1920 | 1190 1531 94,944 Dec, 1250 380 836 51,860
Total o o oo oo 1,233,786 Total 0o oo 00 1.427.770
Year 1914 Year 1915
Jan, 326 63 204 12,664 Jan, 199 157 179 11,088
Feb. 171 90 120 6,716 Feb. 171 57 85 4,778
Mar. 90 76 88 5,456 Mar., 420 51 163 9,998
Apr, 3660 | - 28} 1520 91,188 Apr. 106 40 67 4,004
May 1530 4401 892 55,308 May 76 16 45 2,774
June 1140 | .888| 1013 60,762 June 1800 761 1171 70,256
July 1670 767 981 60,392 July 3790 | 1040} 3124 193,700
Aug, 1670 | 1070 1395 86,520 Aug. 4730 ) 3820 4175 258,860
Sept. 1040 420 729 43,786 Sept, 6230 | 4770 | 5566 333,940
Oct. 5731 184 407 25,222 Oct, 7380 | 5140 | 5939 - 288,480
Nov., 184 171 172 10,338 Nov, 8010 ) 2360 | 4808 288,480
Dec., 199 157 167 10,364 Dec., 2250 742 1240 76,900
Total co e o 468 716 Total g oo g 1.622_.998
Year 1916 Year 1917
Jan, 2250 344 894 55,412 Jan. 112001 2040 6419 397,984
Feb, -380 131 252 14,812 Feb. 2710 | 1502} 2015 112,848
Mar, 1230 | .228 666 41,316 Mar, 1691 9351 1209 75,000
Apr. 993 | 502 651 39,106 Apr. 1022 812 923 55,382
May 1250 7421 1012 62,762 May 2960 796 | 1249 77,418
June 2360 8171] 1203 72,218 June 4030 | 2460 | 6514 195,410
July 4570 | 1550 | 3569 221,120 July 7070 | 4080 | 5776 358,100
Aug, 9950 | 4610 7368 456,860 Aug, 12100 | 7070 9259 574,080
Sept. | 12000 | 9640110808 648,460 Sept, 12700 |11310(11773 718,420
Oct, 12000 | 8630110178 631,060 Oct., 13200 (12540 ]12802 793,740
Nov., 12300 | 995011705 702,320 Nov, 13900 (12770 ]13415 804,900
Dec, 11700 | 915010423 646,240 Dec. 13600 | 9330(11270 699,140
Total oo oo so ) 3,591,686 Total oo oo oo 4.862,422
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Year 1918 Year 1919
Discharge Discharge Discharge Discharge
Month in Cusecs for Month Month in Cusecs for Month
Max, | Min,| Mean Acre Feet Max, | Min, } Mean Acre Feet
Jan, 9330 2870 5417 335,840 Jan, 546 346 392 24,392
Feb. 28101 1291 1749 97,950 Feb. 380 266 321 17,992
Mar., 2115 899 | 1492 92,482 Mar, 899 280 559 34,692
Apr. 2040 953] 1315 78,928 Apr. 563 312 406 24,380
May 2595 990} 1507 93,436 May 763 396 551 34,144
June 3720 ] 2430) 2986 179,166 June 1122 917 | 1020 61,234
July 4470 3050 4050 251,320 July 1691 917 | 1292 80,096
Aug., 6130 | 4520 5415 335,740 Aug, 1291 953 | 1046 64,874
Sept, | 11200 6330| 8415 505,200 Sept, 17141 1319} 1572 94,330
Oct. 11200 | 4750| 7688 476,660 Oct., 2115} 1291 | 1643 101,852
Nov, 4570 1036 | 2300 142,614 Nov. 1239 580 740 44,388
Dec. 1022 596 776 48,084 Dec, 780 200 401 24,878
Total oo o0 oo | 2,637,420 Total 00 oo 0o 607,252

Year 1920 Year 1921
Jan, 1256 380 678 42,222 Jan, 2225 846 | 1263 78,322
Feb., 846 200 510 29,568 Feb., 1206 488 773 43,270
Mar. 2710 580 1545 95,786 Mar. 2029 4551 1175 72,826
Apr, 2400} 1006 | 1870 112,232 Apr, 2016 720 ] 1126 67,584
May 990 280 564 34,884 May 1799 1022 | 1319 81,764
June 1355 646 807 48,468 June 42701 1090 | 2363 141,806
July 3850 | 1466 2949 182,860 July 4720 3810 | 4351 269,760
Aug. 4690137201 4195 260,120 Aug, 5340 | 4220 | 4638 287,560
Sept. 9350 | 4810} 7277 436,640 Sept. 7570 | 5410 | 6821 409,260
Oct, 10300 | 6400 9105 564,500 Oct, 8890 7190 | 8032 497,980
Nov., 6130 | 1560 | 2886 173,146 Nov, 8490 2275 | 6237 374,250
Dec, 1829 | 1022] 1330 82,474 Dec, 2170 746 | 1285 79.682
Total oo oo oo 2,062,900 Total o0 0o oo 2,404,064

Year 1922 Year 1923
Jan, 2538 763 1178 73,074 Jan, 712 446 537 33,324
Feb. 1946 546 958 53,678 Feb. 646 546 605 33,904
‘Mar, 899 480 699 43,358 Mar. 1668 396 799 49,542
Apr, 620 480 525 31,536 Apr, 396 296 | 347 20,850
May 3050 396 1482 - 91,902 May 881 346 444 27,552
June 2930 8811 1705 102,182 June = | 4030 712 | 2232 133,916
July 3155 881| 1339 83,008 July 9790 | 4080 | 6035 374,850
Aug. 5820 | 3370} 4435 264,972 Aug, 11300110300 {11012 682,750
Sept., | 11100 | 5200 8664 519,860 Sept. [11500| 6740 | 8979 538,740
Oct. 4930 | 2064 | 4272 264,858 Oct, 11080 6960 | 9333 578,660
' Nov, 2016 990 | 1424 85,490 Nov. 9790 | 8340 | 8957 537,420
Dec. 971 512 742 46,024 Dec. 9160 | 1560 | 5865 363,608
Total oo oo 20 1,659,942 Total s oo 20 3,375,116

Year 1924 Year 1925
Jan, 2680 | 1206 1870 115,924 Jan, 2620 1039 | 1619 100,366
Feb, 2115 329 1087 63,048 Feb, 2680 796 | 1300 72,820
Mar., 2460 4961] 1310 81,220 Mar, 1022 412 673 41,736
Apr. 1319 363 695 41,684 Apr, 646 280 404 24,260
May 1355 629 969 60,188 May 1385 329 606 37,598
June 2400 796 | 1345 80,690 June 5140 990 | 3132 187,938
July 32601 1156 | 2144 132,954 July 12700 | 5720 {10890 675,210
Aug, 2115 1022 1246 77,230 Aug, 12700 | 7840 |11088 687,460
Sept, 5140 1829 3671 220,286 Sept. |11500| 6740 | 8770 526,210
Oct, 6030 | 5270 5813 . 360,400 Oct. 10800 | 5620 | 7369 456,890
Nov, 5820 | 4270 | 4991 299,460 Nov, 5550 | 1400 | 3075 184,504
Dec. 5410 | 2430| 4343 269,236 Dec., 3810 630 | 1975 122,468
T 1 2o aa oa 1,802,250 Total oo os oo 3,117 .460
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Year 1926 Year 1927
Discharge Discharge Discharge Discharge
Month in Cusecs for Month Month in Cusecs for Month
Max.| Min.| Mean Acre Feet Max. | Min. | Mean Acre Feet
Jan. 740 307 522 32,386 Jan. 1200 530 823 51,060
Feb, 307 85 175 9,774 Feb, 550 290 418 23,416
Mar. 710 90 428 26,564 Mar. '590 273 354 21,944
Apr, 1150 242 861 51,666 Apr, 290 227 245 14,698
May 3890 650| 2437 151,094 May 820 242 521 32,284
June 4470 3720 4140 248,420 June 910 590 690 41,390
July 6540 | 3680| 4780 296,360 July 1829 610 1052 65,254
Aug. 93501 67401 8133 504,250 Aug, 2810 780 | 1528 94,766
Sept. [10900( 7070} 9172 550,320 Sept. 2480 1500 2113 126,800
Oct. 7310} 5200} 5866 363,710 Oct. 3810 1280 | 2710 168,000
Nov, 5340 1806] 3819 229,112 Nov., 3760 | 1900 | 2937 176,220
Dec. 1668 550 989 61,308 Dec., 1560 242 694 43,012
Total o e s e o 2,524,964 Total o e " 858,844
Year 1928 Year 1929
Jan, 590 203 393 22,610 Jan. 470 168 314 19,460
Feb, 2040 290 686 39,822 Feb, 550 290 424 23,746
Mar. 3220 2901} 1201 74,454 Mar. 750 411 524 32,466
Apr. 3410 203} 2160 129,646 Apr. 1320 550 | 1015 60,980
May 2350 1190| 1514 93,912 May 920 450 682 42,300
June 2775] 1385] 2190 131,414 June 1380 7901 1099 65,940
July 3120 2460 2720 168,690 July 1080 550 811 50,260
Aug. 3440| 2040 2899 179,784 Aug, 2000 411 837 51,888
Sept. | 1969 850 1268 76,060 Sept, 2680 970 | 1960 117,620
Oct. 2160 820 | 1465 90,860 Oct., 2850 770 1680 104,140
Nov. 2360 490 1439 86,340 Nov, 650 281 434 25,172
Dec. 510 141 346 21,472 Dec, 810 147 412 25,554
Total . s o e o 1,115,064 Total .o o0 oc 619,526
Year 1930 Year 1931
Jan, 1360 131 460 28,538 Jan, 980 228 581 36,046
Feb, 505 147 267 16,014 Feb, 300 63 181 10,150
Mar. 650 211 392 24,296 Mar. 1090 102 418 25,928
Apr, 360 89 250 14,994 Apr, 2620 750} 1552 93,102 °
May 830 89 293 18,198 May 3300 7601 1458 90,410
June 1010 527 732 43,902 June 6540 | 3330 4103 246,180
July 670 440 512 31,732 July 17300 | 7070 |14134 876,340
Aug. 3420 570 1861 115,400 Aug, 16400111310 13580 841,980
Sept. 34201} 1080 | 1933 116,000 Sept. | 11800 |11080 (11555 693,320
Oct. 3610 590 | 1802 111,720 Oct., 11500 | 5070 | 9390 582,140
Nov. 3330 550 | 1949 116,930 Nov., 4750 1260 2334 140,054
Dec., 860 163 631 39,122 Dec, 2680 420] 1078 66,826
Total .o o oo 676,846 Total oo oo oo 3,702,476
Year 1932 Year 1933
Jan. 527 147 268 16,624 Jan, 550 400 471 29,202
Feb, 750 147 435 25,244 Feb, 1090 380 742 41,566
Mar, 2200 550 887 55,016 Mar, 715 380 569 35,246
Apr. 3260 | 12301 1942 116,534 Apr. 855 459 610 36,620
May 3640 | 1240 2755 170,820 May 905 434 650 40,274
June 2960 960 1221 73,268 June 1370 576 841 50,450
July 4320 | 3300 | 3926 243,420 July 3330 810 1271 78,800
Aug, 4630 | 3480 3855 239,000 Aug. 3330 855 | 2215 137,330
Sept. 6230 | 4690 ) 5341 320,440 Sept. 3750 3931 2245 134,682
Oct, 78401 3190 | 6240 386,900 Oct. 3750 1270 | 2968 183,990
Nov. 2990 760 | 1503 90,214 Nov, 1170 283 484 29,056
Dec, 1110 300 564 34,994 Dec., 1810 599} 1151 71,398
Total . s o 1,772,474 Total .o e .- 868,614
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Year 1934 Year 1935
Discharge Discharge Discharge Discharge
Month in. Cusecs for Month Month in Cusecs for Month
-1 Max,| Min.,| Mean Acre Feet Max. | Min. | Mean Acre Feet
Jan, 3550 434 1877 116,344 Jan, 67401 1890 | 3800 235,580
Feb., 3630 599 ] 1849 103,548 Feb, 2260 5991 1420 79,508
Mar., 3670 622 | 2787 172,794 Mar, 1620 576 887 54,984
Apr. 1810 1170 1517 91,020 Apr. 2990 576 891 53,488
May 2000 | 1420] 1670 103,520 May 42801 3290 | 3914 242,660
June 1620 715] 1080 64,810 June 3830 1670 2395 143,700
July 3710 1730| 3i07 192,620 July 2990 | 1600} 1936 120,020
Aug. 53104 3750} 4388 272,040 Aug, 4050 27201 3370 208,960
Sept. 8750 | 5400 | 7454 447,220 Sept. 5560 | 4090 | 4928 295,700
Oct, 8500 4380 6610 409,820 Oct., 4650 | 2820 | 4338 268,980
Nov, 704071 4380 5089 305,360 Nov, 4280 20001 3619 217,140
Dec, 10200 | 6740 8507 527,440 Dec, 1890 5531 1131 70,134
Total oo oo oo 2,806,536 Total oo oo 0o 1,990,854
~ Year 1936 Year 1937
Jan, 1570 3931 1013 62,812 Jan, 2320 7801 1300 80,620
Feb. 1095 459 703 40,756 Feb, 3330 6151 1708 95,640
Mar, 1290 670 971 60,190 Mar, 740 565 646 40,060
Apr, 1270 458 850 50,982 Apr. 760 415 546 32,740
May 1145 622 902 55,928 May 900 590 707 43,820
June 1470 413 754 45,264 June 1100 780 875 52,490
July 3870 | 1195 3112 192,970 July 1100 | 635 882 54,710
Aug. 6360 | 3750 | 4424 274,300 Aug, 1275 345 659 40,850
Sept. | 10700 | 6740 | 8963 537,760 Sept. 3330 9051 2185 131,120
Oct, 77401 1225] 3973 246,330 Oct, 3290 | 2470} 2790 172,980
Nov, 1300 635| 1010 60,600 Nov, 3430 458 | 1552 93,130
Dec, 2290 660 | 1289 - 79,920 Dec, 740 283 492 30,522
Total oo oo oo 1,707,812 Total oo 0o oo 868,682
Year 1938 : Year 1939
Jan, 599 142 372 23,076 Jan, 38 3 22 1,374
Feb, 553 142 338 18,906 Feb, 3 v 0 0 16
Mar, 283 182 230 14,240 Mar. 3090 0] 845 52,434
Apr. 413 182 308 18,462 Apr., 3390 | 2580 3179 190,760
May 925 240 580 36,066 May 3420 | 1270 | 2355 146,020
June 740 507 622 37,342 June 33901 1170} 2131 127,840
July 1320 7151 1011 62,670 July 4330 | 2030} 3407 211,220
Aug. 1890 810} 1288 79,860 Aug, 4830 | 4370 4642 287,800
_Sept. 2520 1195 1774 104,430 Sept. 7680 ) 4880 6281 376,840
Oct, 1170 92 416 25,772 Oct, 8590 | 5850 | 7465 462,800
Nov. 785 108 372 22,300 Nov., 5770 ] 4970} 5316 318,960
Dec, 159 50 81 5,052 Dec, 4880 | 1025 | 2713 168,210
Total 0o oo C oo 448,176 Total oo oo 0 2,344,274 |
Year 1940 ' Year 1941
Jan, 975 386 582 36,096 Jan, 1780 28 686 42,534
Feb, 407 231 306 17,764 Feb, 2410 307 | 1171 65,972
Mar, 307 141 225 13,966 Mar, 855 266 560 34,706
Apr, 1600 176 625 37,512 Apr, 489 248 345 20,688
May 1700 855]| 1378 85,420 May 785 307 540 33,470
June 1075 785 952 57,130 June 785 445 616 36,966
July 1290 670 919 56,970 July 1750 715 | 1254 77,770
Aug, 975 365 551 34,178 Aug, L1520 386 | 1060 65,734
Sept. 855 159 314 18,814 Sept. 1120 159 549 32,912
Oct, 1620 141 698 43,268 Oct, 1700 622 | 1087 67,364
Nov, 125 38 65 3,900 Nov, 599 214 364 21,826
Dec., . 307 10 107 6,594 Dec, 407 195 280 17,360
Total oo oo oo 411,612 Total 50 oo oo 517,302
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Year 1942 Year 1943
Discharge Discharge Discharge Discharge
Month in Cusecs for Month Month in Cusecs for Month
i Max, | Min, | Mean Acre Feet Max, | Min, | Mean Acre Feet
Jan, 205 32 97 5,990 Jan. 1290 260 599 37,072
Feb, 855 18 185 10,366 Feb, 380 119 214 11,958
Mar. 975 32 281 17,394 Mar, 280 119 171 10,586
Apr. 280 32 177 7,026 Apr, 1240 i19 474 28,442
May 1550 73 441 27,318 May 2140 925 1388 86,060
June 2780 810} 1982 118,930 June 1075 880 960 57,610
July 4730 2990 | 3777 234,160 July 1780 830 | 1130 70,090
Aug. 4970 | 2550 | 3842 238,224 Aug.. 2640 925 | 1842 114,190
Sept. 4730 | 3900 | 4447 266,820 Sept. 3580 2110 3127 187,640
Oct. 5070 | 47801 4973 308,300 Oct. 4090 | 3610 | 3833 237,640
Nov. 4880 | 3680 | 4058 243,500 Nov. 4210 2720 3723 223,400
Dec. 3790 740 | 2148 -133,196 Dec. 3650 | 1050 2217 137,460
{ Total o . ‘o . 1,611,224 Total o0 e o s 1,202,148

Year 1944 : < Year 1945
Jan. 1025 136 549 34,050 Jan, 45 20 25 1,524
Feb. 242 59 155 8,968 Feb, 133 20 46 2,582
Mar. 260 45 130 8,076 Mar, 20 15 18 1,144
Apr. 740 136 308 18,502 Apr, 27 4 15 904
May 11201 380 683 42,350 May 599 10 i61 10,010
Jurne 1670 | 785 | 1246 74,770 June 553 220 375 22,474
July 1075 576 827 51,298 July 2230 393} 1206 74,804
Aug, 785 283 555 34,440 Aug, 2470 9251 1805 111,940
Sept. 576 200 384 23,068 Sept, 3100 9751 2160 129,570
Oct., 200 45 124 7,670 Oct. 905 305 543 33,714
Nov. 715 45 293 17,576 Nov, 2470 118 990 59,414
Dec. 56 20 30 1,842 Dec, 507 104 275 17,032
Total oo o< o 322,610 Total .o co 00 465,112

Year 1946 Year 1947
Jan. 165 45 109 6,746 Jan, 975 56 280 17,952
Feb, 950 78 386 21,614 Feb, 855 45 215 12,006
Mar, 1025 283 610 -37,798 Mar, 810 133 366 22,722
Apr. 975 118 427 25,642 Apr, 2080 327 928 55,682
May 622 305 463 28,678 May 670 349 541 33,526
June 1095 434 682 40,964 June 905 283 520 31,172
July 2260 715| 1296 80,400 July 3140 880 1894 117,404
Aug. 3630 | 2470 | 3456 214,260 Aug. 3470] 1195 2016 125,016
Sept. 3710 ] 2290 | 3164 189,820 Sept. 4000 | 30301} 3451 207,070
Oct. 2990 | L1145 2128 - 131,960 Oct, 4230 | 2110{ 3234 200,490
Nov. 2170 599 | 1243 74,598 Nov, 4180 1970 2974 178,440
Dec, 3360 3051 1466 90.868 Dec. 37901 1440 2142 ~ 132,780
Total 50 20 ce 943,348 Total 0o o oo 1,134,260

Year 1948 Year 1949
Jan. 3960 | 3590 | 3839 238,020 Jan. 1100 326 606 37,574
Feb. 3920 | 1425} 2359 136,840 Feb. 383 145 289 16,180
Mar. 3490 440 1447 89,730 Mar, 1425 174 587 36,392
Apr. 1175 460 683 40,960 Apr. 900 345 546 32,748
May 3630 6001 1941 120,370 May 740 272 558 34,586
June 3660 | 2990 | 3338 200,300 June 975 660 758 45,480
July 3770 | 2600 | 3543 219,700 July 820 540 694 43,030
Aug. 2420 800 | 1326 82,210 Aug. 3011 740 | 2517 156,062
Sept. 2450 800 1703 102,170 Sept. 3244 896 | 1703 102,208
Oct. 3180 1500 | 2189 135,730 Oct. 3600 ] 2120} 3087 191,382
Nov. 3520 | 2540 | 3150 189,000 Nov. 4740 35901 4124 247,460
Dec. 3080 3831} 1193 73,968 Dec, 4880 1621 | 3960 245,590
Total C - 5 1,628,998 Total ce s .- 1,188,692
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Sheet 10
MURRUMBIDGEE RIVER AT BALRANALD

Year 1950 Year 1951
i Discharge Discharge Discharge Discharge
Month in Cusecs for Month Month in Cusecs for Month
Max. | Min. | Mean Acre Feet Max. | Min, | Mean Acre Feet
Jan. 1555 315 707 43,832 Jan, 5965 1000 | 2257 139,974
Feb, 2825 520 1537 86,104 Feb. 1000 670 781 43,746
Mar. 2047 450 861 53,390 || Mar. 1270 335 7124 44,870
Apr, 12900 | 2230] 4348 260,900 Apr. 875 356 532 31,918
May 16700} 5820 (11311 701,264 May 1527 8081} 1014 62,846
June 58201 4450 4737 284,236 June 3466 | 1438 ] 2545 152,698
July 5710) 4660 5175 320,848 July 3466 | 2655 | 3101 192,240
Aug. i1100| 5710 ; 8050 499,078 Aug. 7098 | 3140 4406 273,156
Sept. [{11800] 6170 | 9115 546,922 Sept, | 10100 ] 7098 | 8976 538,554
Oct. 6170] 5060 5244 325,194 Oct. 98451] 5750 | 6875 426,238
Nov. 10900 5620 7132 427,924 Nov. 10100 | 5100 | 8314 498,820
Dec. 11800 5965 {10552 654,220 Dec. 5100 880§ 1959 121466
Total o= oo - 4,203,912 Total o . - 2,526,526

Year 1952 ) Year 1953 :

Jan. 970 298 515 31,926 Jan. 6780 | 4550 | 5988 371,280
Feb. 298 128 183 10,656 Feb. 3908 886 1732 96,996
Mar. 324 160 229 14,202 Mar. 944 404 547 33,892
Apr. 1585 244 657 39,436 Apr, 632 375 532 31,948
May 34701 14901 2253 139,710 May 3650 419 | 1479 91,684
June 6040 | 3470 | 4175 250,494 June 32001 1519} 2215 132;910
July 21700 | 6854 (16186 1,003,544 July 3538 1875 3178 197,024
Aug. 18800 }13400 15252 945,628 Aug. 43951 3510 | 3904 242,070
Sept. | 14500110800 |12590 755,384 Sept. 5860 | 4395 | 5360 321,590
Oct, 14100 | 8120 [10069 624,280 Oct. 6000 | 5500} 5657 350,740
Nov. 14100 | 7980 j]10025 601,516 Nov, 6310 | 5330} 5991 359,480
Dec. 12200 6900 | 9791 607,020 Dec. 5330 | 1467 | 4209 260,970
Total co <o "o 5,023,796 Total oo « o o 2,490,584

Year 1954 Year 1955
Jan. 1462 348 708 43,876 Jan. 630 85 215 13,350
Feb, 3027 3721 1328 74,414 Feb. 810 208 377 21,096
Mar. 644 279 403 24,984 Mar. 1195 288 769 47,666
Apr. 602 264 4al 26,462 Apr. 544 96 288 17,292
May 818 286 547 33,930 May 832 135 533 33,068
June 1074 245 728 43,676 || June 1173 414 899 53,920
July 1010 572 795 . 49,300 July 29401 1041 | 2212 137,174
Aug . 820 596 682 42,306 Aug, 44201 1540 | 3065 190,036
Sept, 1590 660 991 59.468 Sept. | 12200 | 4420 | 6708 402,490
Oct. 707 138 397 24,638 Oct . 13800 | 7600 [10960 670,520
Nov. 2800 135 | 1559 93,346 Nov, 8090 | 7020 | 7420 455,560
Dec. 1354 532 880 54,508 Dec, 9000 | 1425 ] 5715 354,360
Total 5 e .o o0 570,908 Total co "o e o 2,386,532

Year 1956 Year 1957
Jan. 1620 960 | 1310 81,246 Jan, 3430 675 1395 86,516
Feb, 2450 570} 1450 84,124 Feb, 1790 6731 1240 69.416
Mar. | 3875| 564 2232 138,378 || Mar. | 1440| 618| 861 53,356
Apr. 6800 | 3875 | 4887 293,244 Apr. 974 224 401 24,080
May 15300 | 6990 {11336 702,880 May 590 258 414 25;674
June 20700 15500 {18676 1,120,510 June 793 223 553 33,202
July 35900 {20700 [28074 1,740,600 July 2531 704 | 1627 100,846
Aug. 36900 |25800 [32460 2,012,550 Aug, 2159 860 | 1092 67,702
Sept, |26000]13700 {16853 1,011,174 Sept, 1076 656 877 52,592
Oct. 14300 {12600-113043 808,694 Oct. 668 416 525 32,574
Nov. 20400 {12000 |15003 900,200 Nov. 436 280 320 19,218
Dec, 17200 | 3570 110229 634,190 Dec. 386 244 291 . 18,058
Total e o e o 9,527,790 Total .o o, e 583,234
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’ : Sheet 11
MURRUMBIDGEE RIVER AT BALRANALD
Year 1958 Year .1959
Discharge Discharge Discharge Discharge
Month in Cusecs for Month Month in Cusecs for Month
Max.| Min. | Mean Acre Feet Max. | Min. | Mean |[Acre Feet
Jan, 870 244 476 29,512 Jan, 1025 311 528 32,718
Feb. 860 172 409 22,884 Feb., 1056 250 399 22,330
Mar. 1637 177 567 35,156 Mar, 1727 468 1149 71,250
Apr. 1224 133 400 24,018 Apr. 2651 1167 | 1849 110,964
May 1245 227 581 36,024 May 1992 616 1169 72,498
June 1653 792 | 1185 71,116 June 1454 1034 1265 75,900
July | 1995| 500 ]| 725 44,980 July 1715| 1071 1394 86,428
Aug. 4050] 1995 | 3193 . 197,976 Aug, 3055] 1552 2616 162,162
Sept. 6200 | 4126 | 5195 311,684 Sept, 2044 928 1133 67,970
Oct. 6140 5371 | 5685 352,494 Oct. 36351 1640| 2528 156,754
Nov. 6520 | 3439 5713 342,808 Nov. 4200 | 2050 3798 227,856
Dec. 3439 849 | 1853 114,856 Dec, 4250 1298 2730 169,248
Total os ‘. . 1,583,508 Total . . < 1,256,07
Year 1960 Year 1961
Jan., 1397 878 | 1196 74,162 Jan. 3130 7951 1967 121,950
Feb. 1178 364 738 42,776 Feb. 968 606 765 42,850
Mar, 707 277 426 26,402 Mar, 2650 5251 1318 81,716
Apr., 862 385 537 32,200 Apr, 2890 | 1397 | 2132 127,928
May 3677 719 | 2070 128,336 May 3705] 2215 3359 208,288
June 3684 | 2827 | 3221 193,254 June 2356 | 1468 | 2026 121,578
July 3425 1008 | 2202 136,546 July 3688 1305] 2753 170,712
Aug. 6164 | 3495 | 4555 282,438 Aug, 4510 12251 3325 206,144
Sept. 9800 | 6140 | 7795 467,712 Sept. 4765 | 4510 4684 281,060
Oct.' 10200| 6260 | 7009 434,560 Oct, 5040 | 1385] 3555 220,462
Nov. 12200} 4325 ] 8367 502,010 Nov, 1960 795 | 1448 86,910
Dec. 42501 2620 ) 3638 225,532 Dec, 4075 1917 ] 3507 217,462
Total . e o 2,545,928 Total oo o o 1,887,060
Year 1962 Year 1963
Jan, 4010 | 1864 130811 191,032 Jan, 1912 896 1418 87,944
Feb. 3175} 1012 | 2165 121,248 Feb, 1333 399 858 48,078
Mar, 1012 669 782 48,470 Mar, 1218 133 504 31,252
Apr. 1733 959 | 1350 | 80,982 Apr. 1511 529 958 57,474
May 15881 544 [ 1119 69,368 , May 19454f 509 | 1543 95,660
June’ 2899 | 1588 | 2455 147,310 " June 3390 1670 2399 143,944
July 2380 1012 | 1845 114,418 || July 3757 | 3241 3508 217,080
Aug, 2890 | 1082 | 2221 137,688 || Aug. 4636 | 3288 | 3962 245,662
Sept, 3635 2170 | 3043 182,578 Sept, 5016 | 4559 | 4745 284,690
Oct, 4010 | 3292 [ 3727 231,066 Oct. 4888 | 2632 | 3753 232,688
Nov, 3516 | 1404 { 2339 140,348 |} Nov. 3061° 1645 2362 141,736
Dec, 1846 | 915 | 1404 87,036 Dec. 2818 | 1437 1971 122,198
Total oo o o 1,551,544 Total ‘e .o s 1,708,406
Year 1964 - . Year 1965
Jan. 1490 700 950 58,876 Jan, 1735 358 869 53,860
Feb, 700 300 461 26,766 Feb. 824 ] 467 608 34,044
Mar, 1114 306 490 30,356 Mar, 550 268 332 20,600
Apr. 1470 268 752 45,094 Apr, 1842 268 815 48,900
May - 2374 999 | 1543 95,686 May 1810 6751 1190 74,100
June 2569 | 1146 | 1928 115,668 June 24821 1375| 1890 113,000
July 2959 | 1534 | 2186 135,532 July 2248 930 | 1439 89,200
Aug. 5840 | 3034 | 4179 259,074 Aug. 2242 953] 1211 75,100
Sept. 6940 | 6140 | 6594 395,644 Sept., 2329 | 1215 1670 100,000
Oct, 9800 [ 6730 | 8310 515,226 Oct. - 1338 333 715 44,300
Nov. 13800 | 7760 (10742 644,556 Nov, 1343 333 698 41,900
Dec. 7760 | 1735 | 4628 . 286,962 Dec. 1774 433 | 1061 65,800
Total as . 1. 2,609,440 Total 2t e . 760,804
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Sheet. 12
MURRUMBIDGEE RIVER AT BALRANALD
Year 1966 Year 1967
Discharge Discharge Discharge Discharge
Month in .Cusecs for Month Month in Cusecs for Month
Max, | Min, | Mean | Acre Feet Max, | Min, | Mean | Acre Feet
Jan, 706 |- 260 378 © 23,400 Jan, 3652 531| 1251 77,500
Feb, 709 3001 450 25,200 Feb, 1028 308 649 36,300
Mar. 3067} 2i8] 641 39,700 Mar, 859 287 | -469 29,100
Apr. 3055 | 430 1109 66,600 Apr, 969 374 566 33,900
1.May 1685 247 948 . 58,800 May 802 281 460 28,500
June | 2815 870 1782 107,000 June 1817 567 | 1243 74,600
July 993 848 884 . 54,800 July 1035| 631] 829 » 514400
Aug. 2683 879 | 1488 92,200 Aug, 6311. 332 456 28,300
‘Sept. 2884 | 14321(-2148 129,000 Sept., | . 595 | 238 405 24,300
Oct, | 2869 | 1780} 2462 153,000 .Oct, |. 1526 238 628 38,900
Nowv, 3575} 1520t 2240 134,000 Nov, 827 190 310 18,800
.Dec, |. 37751] 3175{ 3595 +.223,000 Dec. 317 46| -201 . 12,500
Total oo ] - oo so | 1,106,700 Total oo oo oo - 454,100
Year 1968 Year 1969
Jan, 369 - 6] 151 9,360 Jan, 1448 | 193 545 33,800
Feb., 357 701 187 + 10,900 ‘Feb, |. 1996 206 951 - --53,200
Mar, 116 71 30 1,850 || - Mar, 2170 | 366 1541 95,500
_Apr, 1354 -6 35 - 2,090 -Apr. 3429 802 1576 - 94,600
May 4351 23 140 8,670 ‘May 3537 998 1677 104,000
June 2339 | 294} 1381 82,800 June 3118 | 1046 1965 118,000
July 833 ] 270 379 23,500 )| © July 3631 | 2205] 3121 194,000
Aug., 2635 | 308 982 60,900 Aug, 3241 | 2176 2797 173,000
Sept. | 2264 4331 1215 72,900 Sept. 3830 | 2410 3080 185,000
Oct., © 1665} 319 | 751 46,500 Oct, 3842 5353 2069 128,000
Nov, 1760 309 684 41,000 Nov, 3838 | 1230} 2873 172900d
.Dec, -393 207 271 16,800 Dec, 3799 | 914 2249 139,000
Total oo ¢ oo 377,270 Total oo oo oo 1,490,100
~ Year 1970 .
Jan, | 2210 8061 1306 81,000
Feb, 809 323 506 28,300
Mar. 22201 260 748 46 ;400
Apr. 2740 9341 1725 103,000
May 2220 6811 1439 © 89,200
June 1280 | 277 | 691 41,500
July 802 405 469 29,100
Aug. 1670 319 644 39,900
Sept., | ‘4200 [ 2000 | 3248 195,000
Oct. 8430 | 43103 5974 370,000
Nov. ‘8475 5200 | 7143 429,000
Dec. 5120 | 3570 4303 267,000
Total o oo o 1,719,400
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MURRUMBIDGEE RIVER AT MITTAGANG CROSSING

LOCATION:

PERIOD OF ESTABLISHMENT:

COMPLETE YEARS OF COMPUTED
RECORDS:

ZERO OF GAUGE:

CATCHMENT AREA:

CONTROL:

EQUIPMENT:

CURRENT METER OBSERVATIONS:

MAXIMUM ESTIMATED DISCHARGE

DURING PERIOD OF RECORDS:

MEAN DAILY DISCHARGE FOR
44 YEARS:

MEAN ANNUAL DISCHARGE FOR
44 YEARS:

REMARKS

Latitude 36°10% Longitude 149°06¢

March 1926 to date

44

R.L. 2406.41 Water Conservation Datum
700 square miles

Gravel

Automatic Recorder (Float type)
Staff Gauge, range 0 to 30 feet

(a) Number obtained s 257

(b) Maximum Observation

in Cusecs s 3,645
(c) Minimum Observation
in Cusecs s 1.4

35,900 cusecs

415 cusecs

303,000 acre feet

Float Recorder was installed in May 1968.



Year Jan, Feb. Mar. Apr. May June July Aug, Sept., Oct., Nov. Dec, Totals
1926 5898 . 57128 42068 66618 77296 36668 - 43612 13390 6552 -
1927 4106 866 902 1260 5496 10636 - 23180 29210 - 46470 48122 24766 4966 199980
1928 1910 12936 13412 12888 21948 23968 32124 22508 20284 42890 15200 4186 224254
1929 862 4908 2840 8452 4442 10994 12278 . 64616 53612 25730 13518 6570 208822
1930 2816 1592 1716 1672 4404 7690 17428 40716 31534 56476 21808 21056 208908
1931 7190 4788 12072 11116 42546 154950 70490 75206 69922 23798 11158 5482 488718
1932 1366 1272 12188 30712 15252 20370 63286 97144 71948 . 26264 19992 8032 367826
1933 3698 1466 1134 2234 4366 12740 30832 21202 66772 36260 12452 28884 222040
1934 86820 21706 8748 17010 8736 17504 87302 164758 47434 110838 67704 43740 682300
1935 16988 16394 6810 82840 25182 9618 = 21692 65494 49238 38738 14096 4886 351976
1936 4450 1624 3382 3856 3056 13894 52596 142878 53136 15344 8018 13882 316116
1937 20764 6396 6842 3250 5084 7042 8016 13614 87090 36058 20560 7988 222704
1938 4590 2626 1972 2046 2800 4402 9498 . 25040 25728 7780 5328 1742 93558
1939 704 342 - 10000*% 20000* 13000% 53000* 56400. 122870 97700 53202 32126 8600* 67944%
1940 4000* 1700%* 1000#* 6428 11980 13072 9866 - 20000* 33544 24326 7060 5538 138514%*
1941 36494 21036 8594 3958 6268 12768 27284 18636 43076 36142 10134 4112 228502
1942 950 1310 1806 1772 26030 50000* 108728 49046 72316 35432 68494 15100 430984%*
1943 9116 2396 2152 7534 11460 11632 36000% 37000* 88752 73182 33084 13068 325376%
1944 3104 1088 1508 1978 20712 11790 22000*% 11114 6026 7272 3666 1966 92224%
1945 1432 1270 806 28944 5480 24850 23908 67850 43348 38000% 30000* 5500%* 271118%
1946 2686 3646 6222 4828 5076 25000*% 141794 151976 63478 30680 33224 12118 480728*%
1947 3302 6756 2964 4120 3716 17000% 56000* 63498 74570  44000% 37474 37926 351326%
1948 45298 9308 3862 4030 53352 49646 21066 24908 38140 41008 45976 7208 343802
1949 5082 2364 4886 3634 7300 25188 . 24798 52894 44580 100000* 66000%* 11694 348420%
1950 5500 42262 184800 186088 38482 48872 64872 54918 49426 120516 62614 16508 874858
1951 9286 6552 4128 4892 21434 40292 62878 94004 95876 92228 25044 8602 465216
1952 3506 3236 9540 13490 51314 255478 84026 75576 85138 61250 50476 53052 746082
1953 15426 6376 4070 4034 32476 20960 . 54482 79210 64860 57796 44944 12526 397160
1954 10126 9118 4668 3764 7130 10396 19382 24844 23858 15330 31768 9332 169716
1955 2786 8394 8046 3774 11250 33986 30478 145976 69156 94792 36000% 12000%* 456638*%
1956 11484 6864 78728 115842 144694 246798 149248 96234 103628 92200 34666 11310 1091696
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Year Jan. Feb, Mar. Apr, May June July Aug, Sept., Oct. Nov. Dec. Totals
1957 3406 2578 2354 2006 3550 5508 24962 31458 31658 24408 9970 4682 146540
1958 9046 8178 4668 3182 10970 24240 83864 122702 43948 65304 19790 14910 410802
1959 3800 5724 13442 11594 4212 19412 33174 60868 50502 105012 44092 16118 367950
1960 8476 3356 2314 1354 15244 8844 51268 68728 85566 48486 17726 37708 349070
1961 10110 2718 30142 12032 7638 8948 26264 21606 34952 11796 20830 30082 217118
1962 8886 5106 4358 2232 3340 3984 5048 11232 27660 17054 7740 13868 110508
1963 5108 2730 2956 3616 17182 8584 13984 16318 24494 23260 7006 16812 142050
1964 2856 1844 1542 4838 3170 4508 42900 48900 42100 61900 13900 4570 233028
1965 1370 757 811 990 976 1150 1940 7830 7010 8640 6600 4870 42944
1966 1260 1260 2500 1080 2200 4790 4700 11300 18600 1800 49100 14500 113090
1967 4660 2090 1350 886 1290 1190 1630 3260 5500 3850 957 1030 27693
1968 1060 201 1680 1280 3210 6910 3450 11800 9500 15600 7460 4770 66201
1969 2370 1960 1620 14100 5420 18900 12700 9770 10100 6500 32500 6710 122650
1970 4190 1300 1740 1970 2870 5810 5220 18300 31400 17400 14500 18500 123200
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MURRUMBIDGEE RIVER AT COTTER CROSSING

LOCATION:

PERIOD OF ESTABLISHMENT:

COMPLETE YEARS OF COMPUTED
RECORDS:

ZERO OF GAUGE:

CATCHMENT AREA:

CONTROL:

EQUIPMENT :

CURRENT METER OBSERVATIONS:

MAXIMUM ESTIMATED DISCHARGE

DURING PERIOD OF RECORDS:

MEAN DAILY DISCHARGE FOR
44 YEARS:

MEAN ANNUAL DISCHARGE FOR
44 YEARS:

REMARKS:

Latitude 35°19¢% Longitude 148°577¢

January 1927 to date

44

ReLs 1512.57 GCanberra City Datum
2,550 square miles

Weir

Automatic Recorder (Pressure type)
Staff Gauge, range O to 35 feet

(a) Number obtained : 334
(b) Maximum Observation

in Cusecs s 47,687
(c) Minimum Observation

in Cusecs s 0

117,400 cusecs

1,060 cusecs

774,000 acre feet

Pressure Recorder was installed in
September 1954.



Year Jan. Feb., Mar., Apr. May June July Aug, Sept. Oct, Nov, Dec, Totals:
1927 12000*% 2010 1456 2922 11686 13830 34410 44496 68220 87116 51456 10658 340260%
1928 7304 52212 54078 37086 30640 83912 64374 34522 26590 43794 19666 6520 460698
1929 852 46646 10640 95830 12208 21526 18556 105760 76412 43042 32454 9796 473722
1930 6610 1582 1404 1042 9618 19930 24412 51740 42380 75184 29694 18952 282552
1931 7226 2302 10430 10808 50438 227476 122200 104060 106180 42612 18478 10824 713034
1932 1716 1084 36498 57246 28292 28780 94508 150100 142300 65496 34290 10260 650570
1933 10522 2860 642 3118 6064 19796 62010 36814 106436 80614 25012 89468 443256
1934 | 364052 127222 62108 66126 33840 97500 267602 394394 119334 275622 165322 117804 2090926
1935 | 65856 70092 20708 197576 72540 39380 47300 109980 102880 99316 48260 26746 900630
1936 | 29924 12484 32822 23278 13792 77904 113156 184792 85940 29510 18300 41674 663576
1937 | 49452 16192 27426 9612 12684 23702 22576 26624 124020 78420 54420 28346 473478
1938 | 21832 8468 5418 7534 8884 13962 19570 89436 66310 21276 14690 4224 280604
1939 1144 1404 33690 62548 31226 66310 103590 272542 153200 90388 52112 14118 882272
1940 9032 1902 780 16842 19598 18916 15306 23676 47314 38496 10144 9012 211018
1941 | 91366 50444 15782 7996 11526 17602 33812 24094 57660 46610 15326 5566 377794
1942 594 2282 1870 4270 31032 58096 152942 64850 110360 76926 159588 39618 702428
1943 19532 3204 1628 10382 41620 23674 39818 64566 128418 155530 94678 48922 631972
1944 8822 1318 1174 2376 161018 30160 41908 23220 12856 12474 6120 2160 303606
1945 3110 968 902 222196 13038 61492 36936 92020 64140 40444 43204 9804 588254
1946 5628 7930 9594 7868 10014 83468 201184 181954 80870 50110 62046 24074 724740
1947 6538 26336 8026 12190 9062 19736 53420 88582 108260 47570 56858 129808 566386
1948 | 127440 46818 14734 15186 203588 148520 49480 45228 60474 66764 73136 16772 868140
1949 | 27496 6864 32770 14634 33250 126046 109730 110350 106860 133040 109750 31746 842536
1950 17840 101484 861060 577878 123316 124420 202686 144580 92940 376024 198380 47150 2867758
1951 | 42460 59386 22814 16148 33422 117520 119968 209240 234308 230800 51918 25220 1163204
1952 1084 3966 20292 108714 111080 666104 236180 253820 182300 192848 152210 206382 2134980
1953 | 51342 21992 15134 11088 151312 44992 76316 118244 90398 80882 62046 18614 742360
1954 14816 33234 11676 6248 9440 15774 23344 33128 31184 22602 62562 13384 281392
1955 4894 15226 19058 6216 58182 58456 54050 247566 103376 144162 58418 33552 803156

* Estimated,
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Year

1956
1957
1958
1959
1960
1961
1962
1963
1964
1965
1966
1967
1968
1969
1970

Jan.

26224
7786
23100
9512
37926
36708
63534
38602
6146
5000
2020
21400
1730
4920
19600

Feb.

44150
7360
25990
14086
9686
11532
61034
20124
8372
2220
2700
11100
130
10500
12700

Mar.

339768
6906
12110
68572
15084
217342
26004
15578
11862
1150
9840
4540
115
3580
13500

Apr.

307582
5148
7330

71704
7482
56090
16954
31184
63978
2210
4330
3390
340
69600
8080

May

509630
7016
14476
14850
42074
31054
21908
127396
22168
3440
6920
4250
12500
14300
10100

June

721922
12336
29220
74206
27758
36270
21738
78128
40104

3960
27900
6430
1760
62400
36000

July

453976
64750
106790
139762
180972
165500
25990
97296
165000
6320
19574
7284
9100
33500
17100

Aug.

212480
78354
192576
94716
183722
87648
58376
60670
159000
22400
41528
48600
31200
25500
50500

Septo

184550
51738
69642

107874

240530

206028

144682
74896

134000
24700
70500
77000
18500
37600

114000

Oct.

206450
35744
102940
341096
97848
41990
55528
69022
142000
38900
84000
22996
28700
25400
59700

Nov.

70228
16722
29718
165580
39652
152608
25182
31412
63000
18600
214864
4386
14000
152000
96900

Dec.

27076
4848
26244
65380
106050
175390
86210
56402
17900
26800
62314
1226
7590
29000
101000

Totals

3104036
268708
640136

1167338
988784

1218160
607140
700710
833530
155700
546490
212602
125677
468300
539180
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148. Appendix 12
Sheet 1

GOOBARRAGANDRA RIVER AT LACMALAC

LOCATION:

PERIOD OF ESTABLISHMENT:

COMPLETE YEARS OF COMPUTED
RECORDS:

ZERO OF GAUGE:

CATCHMENT AREA:

CONTROL:

EQUIPMENT:

CURRENT METER OBSERVATIONS:

MAXIMUM ESTIMATED DISCHARGE

DURING PERIOD OF RECORDS:

MEAN DAILY DISCHARGE FOR
23 YEARS:

MEAN ANNUAL DISCHARGE FOR
23 YEARS:

REMARKS ¢

Latitude 35°08! Longitude 148921%

December 1944 to date

23

ReLs 91.34 Assumed Datum

260 square miles

Gravel

Automatic Recorder (Float Type)
Staff Gauge, range 0 to 5 feet
Telemetering Devise installed 19th
January 1971.

(a) Number obtained : 195

(b) Maximum Observation

in Cusecs 2 9,484
(c) Minimum Observation
in Cusecs ¢ 10

10,250 cusecs

364 cusecs

266,000 acre feet

Float Recorder was installed in May 1957.



Year Jan. Feb, Mar, Apr, May June July Aug. Sept. Oct, Nov, Dec, Totals
1945 843 1160 1042 2390 2338 9606 6510 25712 N.R, 23000*% 13000%* 4000%* -

1946 2000*%  3000%* 7000* N.R. 4860 10890 50968 52676 22378 16016 14164 N.R, -

1947 5016 3314 5312 5178 5852 10194 35652 38088 49464 32050 33680 53072 276872
1948 24378 15394 10046 9970 20866 22764 18772 19150 21786 31604 33850 12298 240878
1949 7422 5180 8434 6444 10564 8738 18422 18652 19596 52664 44504 20478 221098
1950 12274 11540 50902 25198 22492 22814 34350 36644 32958 61750 50816 23236 384974
1951 14102 8154 5974 11302 24862 24116 55232 70194 38456 39990 23590 15898 331870
1952 9090 5564 8162 17048 43550 101860 67784 41852 66980 66712 42860 N:R. -

1953 24384 12984 8490 8300 17052 20672 45900 46108 54302 44440 50414 23372 356408
1954 15444 10868 8250 9734 9722 11830 14486 17670 15930 13880 25548 13064 166426
1955 7704 7374 6836 4718 9400 29206 31414 117512 46076 64316 32278 20336 377170
1956 15150 8080 27504 70422 69490 117996 140046 76748 69940 78156 52868 24164 750564
1957 14100 10280 8876 7578 8358 9020 13122 14068 15964 12650 8366 6920 129302
1958 5928 4398 4776 3842 11460 10852 42362 66222 38916 55810 26264 16876 287706
1959 9358 9998 9166 11372 7226 10284 9386 17818 21360 21386 14380 8686 150420
1960 6970 4768 3500 4806 47118 24830 62242 65138 58854 48032 29488 22992 378738
1961 14076 6866 10270 18390 11100 19434 32584 25244 22520 14946 12940 16660 105030
1962 15784 12824 8522 6918 10800 17800 20102 32604 23294 23638 14826 17226 204338
1963 13052 7670 6138 5462 8052 9760 16164 27142 22240 16200 15022 10522 157424
1964 5838 4100 4186 5500 6500 13594 73300 50400 65600 69100 29800 17700 345618
1965 8890 4510 3610 4420 5500 5340 6484 15858 15354 10620 11200 10500 102286
1966 4270 4350 9966 4700 9700 15600 23600 39700 42100 34100 37900 29800 155786
1967 13300 6640 5600 4050 4740 4470 5530 9660 9320 5660 3200 1890 74060
1968 2130 802 1020 2100 30600 29700 14900 54500 26900 47700 50100 19200 279652
1969 10400 7740 12000 17500 17300 27100 41900 33400 39500 27700 24000 14400 272940
1970 15500 7600 7550 15300 18400 22900 25900 57600 72100 41700 50600 24900 360050

* Estimated
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Appendix 13
Sheet 1

ADJUNGBILLY CREEK AT DARABALARA

LOCATION:

PERIOD OF ESTABLISHMENT:

COMPLETE YEARS OF COMPUTED
RECORDS:

ZERO OF GAUGE:

CATCHMENT AREA:

CONTROL:

EQUIPMENT:

CURRENT METER OBSERVATIONS:

MAXIMUM ESTIMATED DISCHARGE

DURING PERIOD OF RECORDS:

MEAN DAILY DISCHARGE FOR
37 YEARS:

MEAN ANNUAL DISCHARGE FOR
37 YEARS:

REMARKS :

Latitude 35°01% Longitude 148°157%

April 1932 to date

37

R.L. 783.86 Water Conservation Datum
159 square miles

Gravel

Automatic Recorder (Float Type)
Staff Gauge, range O to 15 feet

(a) Number obtained : 240

(b) Maximum Observation

in Cusecs s 3,017
(c) Minimum Observation
in Cusecs ¢ 0.4

11,800 cusecs
107 cusecs

77,900 acre feet

Float Recorder was installed in May 1967.



Year Jan. Feb. Mar, Apr. May June July Aug, Sept. Oct. Nov. Dec, Totals
1932 2158 13164 12314 12968 7768 6104 3880 2348 -
1933 1462 756 752 1200 2350 3318 9524 4968 13636 3310 1484 2446 45206
1934 2676 3060 1472 2862 1516 3634 9734 13306 5486 42674 13832 10574 110826
1935 4024 2782 1878 5004 4104 3366 8814 19492 9418 6976 3562 3180 72600
1936 1904 2216 1882 2582 1746 7086 19766 17926 7168 4466 2728 4540 74010
1937 3772 i516 1564 1498 2236 2394 2206 2946 10066 8264 1940 1640 40042
1938 920 918 808 1400 1022 2220 2908 7668 2856 1492 1042 402 23656
1939 150 300 2708 3442 1548 25292 22612 36328 11982 8816 6406 2890 122474
1940 1304 792 704 2698 1888 2198 2256 2756 3772 1416 1062 858 21704
1941 10428 2238 1328 924 1268 2152 2694 1938 2802 2490 1764 624 30650
1942 134 336 134 324 6216 4254 10536 9918 11202 3874 5982 1868 54778
1943 2282 586 520 2098 1264 1644 4546 14760 7652 5106 5290 1894 47642
1944 616 388 530 562 2986 2340 1984 1216 1064 1046 372 184 13288
1945 272 196 300 590 816 5020 2420 9354 2804 2530 1652 356 26310
1946 334 736 828 634 552 1460 13848 10770 2368 2218 1572 984 36304
1947 410 502 490 964 1146 1716 8254 8160 13348 3164 5370 8852 52376
1948 2752 3092 964 1402 3168 4856 3548 3718 5172 4724 2828 1022 37246
1949 726 522 832 1128 2510 1824 7166 2734 5104 16726 8948 2556 50776
1950 1984 1974 35826 8132 7438 5928 19424 17110 12482 22328 30656 4240 168222
1951 2224 1466 1236 2072 4384 6880 19790 19020 8276 9900 3602 2602 81452
1952 1424 1012 1416 6938 25264 44224 24810 15320 25084 27094 10508 10546 193640
1653 7564 2802 2582 2266 5214 10282 18172 20636 22338 17444 16790 4500 130590
1954 6228 3560 1844 2974 2892 3484 4440 7058 4532 3204 9718 3250 53184
1955 1574 2002 1594 1342 2866 7588 11580 34160 8414 18778 6464 4306 100668
1956 3392 1730 7456 25984 34910 50962 61016 38664 26230 44844 14212 7040 316440
1957 4086 3186 2986 2928 2744 3964 5256 5192 4650 4300% 4300%* 4000%* 47322%
1958 2806 1574 2162 1264 3194 2348 14460 34402 15018 21902 7442 5566 112138
1959 2218 3126 2960 3326 2248 4360 N.R. N.R. N.R, 6490 4412 2162 -
1960 2422 1216 381 i403 17334 7408 30800 23780 39816 14164 5984 5080 149788
1961 2840 2078 3236 6482 2108 5026 19700 6530 6260 3190 3910 4100 65460
1962 3900 2180 1880 1720 3340 5200 7670 14000 6200 6300 4110 3430 59930
1963 3088 1174 1334 1110 2170 2360 6940 9830 6350 3798 2680 2974 44808
1964 1150 600 652 11800 1560 3910 26600 11100 14600 18000 5590 3380 98942
1965 1590 925 712 1100 1300 1830 1776 4000 3900 3000 2400 2600 25133
1966 900 944 1860 1065 2000 3260 7800 11800 9080 10100 10500 8000 67309
1967 3000 923 1208 707 1056 1067 1250 2640 2540 1340 641 321 16693
1968 215 86 119 475 12000*% 10000% 5000% 22700 5880 11200 8700 3600 79975%
1969 1840 1620 2420 9340 7580 16100 16300 11800 12900 8220 7390 4620 100130
1970 4310 1770 1860 3930 4460 7710 7490 22600 27600 10900 13200 6720 112550

* Estimated
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Appendix 14
Sheet 1

ADELONG RIVER AT BATLOW ROAD

LOCATION:

PERIOD OF ESTABLISHMENT:

COMPLETE YEARS OF COMPUTED
RECORDS :

ZERO OF GAUGE:

CATCHMENT AREA:

CONTROL:

EQUIPMENT:

CURRENT METER OBSERVATIONS:

MAXIMUM ESTIMATED DISCHARGE

DURING PERIOD OF RECORDS:

MEAN DAILY DISCHARGE FOR
23 YEARS:

MEAN ANNUAL DISCHARGE FOR
23 YEARS:

REMARKS:

Latitude 35°20° Longitude 148°04?

September 1947 to date

23
R-L. 82.84 Assumed Datum
60 square miles

Gravel

. Automatic Recorder {Pressure Type}

Staff Gauge, range 0 to 15 feet
(a) Number obtained ¢ 152

{b) Maximum Observation

in Cusecs s 1,815
(c) Minimum Observation
in Cusces s 3

4,750 cusecs

48 cusecs

35,000 acre feet

Pressure Recorder was installed on 28th
February 1968.



Year Jan, Feb. Mar. Apr, May June July Aug, Sept. Oct., Nov, Dec. Totals
1947 1312 1830 14912 -
1948 3400*%  400%* 806 1036 1456 1784 1690 1750 2320 2046 2998 872 23158%*
1949 1500% 592 940 730 1012 940 2586 1320 2938 8010 6534 1398 26500%
1950 986 1062 6174 1806 1442 1534 5034 3870 2536 6946 4562 998 36950
1951 760 642 590 792 2476 2814 10850*%  8700*% 3804 3162 1734 1108 37432%
1952 558 282 504 1408 5374 9200*%  9400*% 5318 7296 8878 4014 5766 57998%
1953 2228 1528 1100 1226 1748 2342 4846 6264 6562 5346 7202 2070 42462
1954 1894 1762 1132 1342 1282 1706 1486 2408 1672 2066 3244 1068 21062
1955 578 828 726 504 1094 3778 4812 14518 3562 14326 3030 1932 49688
1956 2318 1186 8258 10324 13518 18856 17358 9068 9938 10944 5162 3376 110306
1957 2200 1970 1782 1522 1640 1902 2368 2346 - 2254 1650 1156 842 21632
1958 700 556 634 533 1176 976 6446 7192 4762 8566 2438 1684 35663
1959 972 1152 944 1792 946 1260 1332 2114 2546 2234 1142 640 17074
1960 530 394 364 684 6440 2014 8828 ' 6106 9974 4122 2684 - 2392 44490
1961 1212 708 1040 . 1916 1092 2312 4920 3649 2284 1252 986 1252 22627
1962 1187 603 475 528 1046 1708 2483 3442 2655 1839 986 946 17898
1963 680 653 462 467 943 1282 2650 4450 2210 . 1906 1360 876 17939
1964 412 - 248 300 662 652 1700 11100 3300 6940 7340 2400 - 1680 36734
1965 778 492 438 605 847 763 918 2180 1760 1394 1174 924 12273
1966 278 517 1580 484 1170 2050 3920 7054 4070 2780 4300 9600 37803
11967 1012 507 552 449 593 564 691 944 6740 541 245 170 13008
1968 304 142 196 278 6260 4080 - 2060 6930 2030 3230 2570 1750 29830
1969 658 532 1620 3910 2900 6130 6790 3380 4340 3070 2470 890 36690
1970 1760 664 810 2270 2340 2760 - 2990 9650 13500 4480 9160 2530 52914

* Estimated
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154. Appendix 15
Sheet 1

YANKO CREEK AT OFFTAKE

LOCATION:

PERIOD OF ESTABLISHMENT:

COMPLETE YEARS OF COMPUTED
RECORDS:

ZERO OF GAUGE:

CATCHMENT AREA:

CONTROL:

EQUIPMENT

CURRENT METER OBSERVATIONS:

MAXIMUM ESTIMATED DISCHARGE

DURING PERIOD OF RECORDS:

MEAN DAILY DISCHARGE FOR
68 YEARS:

MEAN ANNUAL DISCHARGE FOR
68 YEARS:

REMARKS ¢

Latitude 34°43? Longitude 1469259

1893 to date

68

ReL. 444.96 Water Conservation Datum
Effluent

Sand and Clay

Staff Gauge, range O to 20 feet

(a) Number obtained s 434

(b) Maximum Observation

in Cusecs : 3,087
(c) Minimum Observation
in Cusecs ¢ 1.4

5,050 cusecs

378 cusecs

239,000 acre feet



Year Jan, Feb, Mar, Apr, May June July Aug, Sept. Oct., Nov., Dec, Totals
1902 1778 86 0 132 0 868 3208 918 1414 1770 268 2378 12820
1903 294 0 224 3262 5842 8158 27490 18176 28050 25014 12374 4010 133500
1904 12220 3108 1306 224 380 3290 16806 19734 16906 19146 16314 2794 112228
1905 412 0 0 988 214 14154 64288 30130 19748 29520 23524 5894 188812
1906 1010 0 2988 10476 23524 36672 55394 53996 90110 85548 30096 18982 408796
1907 6710 3298 1372 1548 2606 4242 4226 16998 10530 13514 11704 7088 83836
1908 2199 738 214 73 1297 4146 10442 13633 35942 19358 6792 3018 97852
1909 323 1414 3316 700 5531 25365 36223 75400 46386 21579 7184 2112 225533
1910 2350 966 462 85 248 1039 8321 6165 19814 17393 8342 7101 72286
1911 7442 12138 9762 2800 2465 13982 30933 18638 14016 8134 2207 3730 126247
1912 349 0 214 801 0 424 10623 23974 53838 20625 5989 3849 120686
1913 1535 107 3407 2052 8237 15023 26751 13629 14506 11658 4803 896 102604
1914 0 0 984 8156 2638 1778 3818 2900 426 8 0 0 20798
1915 0 656 0 0 1348 5306 27644 44256 41118 51462 10662 3682 186134
1916 124 122 1060 730 1296 5242 78704 83522 77116 112686 76732 69466 506800
1917 10268 5678 3410 2808 11302 48558 60052 106264 128226 138472 85944 45376 646358
1918 9324 6712 5506 4764 11168 19188 30536 78554 57494 14284 5764 1182 244476
1919 317 282 956 177 1446 2734 2354 4044 6186 7266 609 585 26956
1920 2336 652 9818 3426 454 2856 41038 63058 84204 19934 7170 4338 239284
1921 2862 712 5218 3922 2342 25626 24474 57890 68974 47356 8710 2126 250212
1922 6104 376 812 72 11516 2542 22892 105882 28148 16272 2770 478 197864
1923 246 576 1876 0 892 47358 92196 74536 75642 82110 54270 9652 439354
1924 5696 7566 930* 0* 540% 8512 9954 11234 64510 42958 47820 12394 212114%
1925 7332 1242 128 40 3382 86788 107988 58008 45660 28210 19160 2788 360726
1926 214 376 828 1342 26398 28034 63390 62094 31568 35290 7942 1476 258952
1927 1521 24 156 0 340 176 2404 6828 6080 23614 7658 192 48993
1928 790*% 10800*%  5500*% 14838 13692 11576 15362 10514 8720 18244 11044 7624 128704%
1929 6722 6814 7368 7090 7126 7380 7406 12194 11488 10822 7028 4182 96620
1030 4548 0 0 8804 12554 16132 15138 19952 16106 24224 11646 15022 144126
1931 11498 7392 15416 14736 29500 132280 120300 69440 59930 15312 14686 14134 504624
1932 10750 10432 10654 22378 9552 18940 20042 30754 59604 12484 17170 14882 237642
1933 11542 7688 8430 9164 9476 11354 12158 5534 24586 5448 6320 8666 120366
1934 | 20786 7594 11240 0 12078 14382 27814 72792 53518 32512 87632 35348 375696
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Year Jan., Feb, Mar, Apr, May June July Aug. Sept. Oct. Nov. Dec. - Totals
1935 15140 15680 7752 36266 18978 9676 21106 58470 27632 30658 25410 17772 284540
1936 17910 15112 15146 14398 14196 15678 29096 103840 36788 9114 13892 16528 301698
1937 14870 9532 8468 7516 8306 3692 938 7812 13752 11648 5378 --6008 - 97920
1938 6512 6274 6046 5490 7214 8594 9652 10580 10450 6208 5354 5842 88216
1939 4408 3546 29340 11818 2842 8546 46940 97100 94250 36422 24666 13104 372982
1940 10208 8110 8942 8830 6590 7614 9364 9434 10324 6548 7002 6740 99706
1941 12520 11892 12540 12108 12508 12062 14454 7474 13378 9846 7494 6586 132862
1942 5312 6122 5458 5546 11606 19206 36536 20484 37854 18280 18926 5144 190474
1943 5268 4684 5146 6392 5990 5538 5440 7340 23738 38904 10860 5196 124496
1944 4530 3504 5172 -8036 9648 9208 9512 11086 9906- - 8668 5498 6624 91392
1945 8308 6240 5400 5464 10594 10178 10904 17590 13378 9904 12298 8856 119114
1946 9656 11148 13034 11020 12664 12950 21204 32262 12546 12802 14352 12162 175800
1947 10918 10852 12536 12734 12450 12396 15736 19166 29346 12340 19576 32222 200272
1948 25922 15532 12966 12806 20372 23390 14336 12606 17664 17054 18528 14186 205362
1949 13648 10812 13178 13622 14630 13356 17728 17070 21424 49784 47622 14998 247872
1950 14128 13470 48938 125634 18176 33752 67424 85482 28488 73600 109090 20312 638494
1951 16198 13710 15150 15614 17412 20452 44570 80702 44294 78682 18830 13270 378884
1952 10732 8560 9276 9020 31872 169834 144166 84082 70344 54660 70952 41244 674742
1953 21754 13082 14878 13358 21338 14076 27188 46822 42024 49014 39442 13534 316560
1954 12880 13522 12498 13706 13910 14596 14758 15498 11900 11092 15690 N.R. -

1955 9264 10904 11916 10500 13752 16492 15748 82038 82622 59604 40206 13966 . 367012
1956 16168 14002 51284 87134 146840 168334 230382 143260 100902 128934 69230 13546 1170016
1957 13038 12952 12280 11598 11644 12512 13790 13044 12344 10734 11570 11240 146746
1958 11346 10838 11868 11070 12340 12918 16492 48126 29002 59360 13872 13200 250432
1959 11244 11226 14214 15752 13368 12896 17196 17284 15364 29352 46170 11926 215992
1960 12760 10170 13100 13480 20422 13748 27810 98556 60194 79960 8134 14616 372950
1961 14062 12152 11202 14422 11120 16576 19090 28828 27824 11574 18094 27164 212108
1962 13714 11534 14326 14634 16240 16872 16014 14988 27930 12092 11996 17092 187432
1963 15552 11638 16618 14972 17276 17912 21294 19778 19670 18906 14298 14268 202182
1964 11662 8990 11774 12648 5650 10362 55500 63000 95800 115000 33800 8300 432486
1965 9390 8830 9610 12600 10500 13200 13500 13100 9370 9160 7270 8150 124680
1966 11300 10300 12000 9500 12500 13200 13300 19300 17200 16100 30000 16100 180800
1967 11600 10800 11200 7760 11600 9050 12100 9970 9736 11700 8450 7920 121886
1968 8450 5950 2980 3620 8700 20800 3740 17400 8180 12500 11300 10700 114320
1969 5830 9760 13300 14100 7040 24000 22600 15300 20200 8620 27600 6320 174670
1970 9400 8800 11400 10000 8800 9890 13800 20700 82600 101000 32700 16900 325990
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Appendix 16
Sheet 1

. BILLABONG CREEK AT COCKETGEDONG

LOCATION:

PERIOD OF ESTABLISHMENT:

COMPLETE YEARS OF COMPUTED
RECORDS:

ZERO OF GAUGE:

CATCHMENT AREA: .

CONTROL:

EQUIPMENT:

CURRENT METER OBSERVATIONS:

MAXIMUM ESTIMATED DISCHARGE

DURING PERIOD OF RECORDS:

MEAN DAILY DISCHARGE FOR
50 YEARS:

MEAN ANNUAL DISCHARGE FOR
50 YEARS:

REMARKS ¢

Latitude 35°20¢' Longitude 145058¢

December 1911 to date

50

ReLo 97,50 Assumed Datum
1,800 square miles

Weir

Automatic Recorder (Float Type)
Staff Gauge, range O to 15 feet

{a) Number obtained 137

(b) Maximum Observation

in Cusecs 2 986
{c) Minimum Observation
in Cusecs ¢ 0

1,480 cusecs

89 cusecs

65,200 acre feet

Float Recorder was installed in March
1968,



Year Jan. Feb. Mar, Apr. May June July Aug. Sept. Oct. Nov. Deco Totals
1916 0 0 0 0 0 0 13938 30086 20264 48354 13848 14530 141020
1917 2368 12 12 0 16 6544 30206 42036 57238 48882 23286 10756 2213556
1918 622 304 252 132 840 256 876 13616 11852 164 0 0 28914
1919 0 0 0 0 0 1344 2310 0 456 282 0 0 4392
1920 0 0 0 0 0 0 11782 35498 33890 11788 3118 0 96076
1921 14 0 132 0 0 2364 406 9090 10902 5228 42 0 28178
1922 164 0 0 0 0 32 82 2346 3510 2618 0 0 8752
1923 0 0 0 0 0 2230 7412 13608 7292 2336 2400 2860 31138
1924 1568 58 252 0 52 784 216 4222 15872 9332 4936 4388 42680
1925 3790 1826 496 120 160 486 1238 2364 3550 1170 292 214 14706
1926 0 0 0 0 3088 11116 53210 46430 25020 24156 3918 706 167 644
1927 294 58 0 0 0 0 0 1266 158 12 0 0 1698
1928 -0 3914 1816 2138 1018 2678 5582 3126 822 166 0 0 21260
1929 0 0 0 0 0 0 0 0 0 0 0 0 0
1930 0 0 0 0 0 0 0 2738 540 1850 728 3738 9594
1931 746 0 3732 6578 18694 69080 69140 36820 38620 9658 1934 264 255276
1932 0 .0 238 1860 1326 19252 30434 18232 37364 4346 1316 22 105390
1933 0 0 0 0 0 0 774 1174 20716 3890 130 2964 28548
1934 8574 644 470 670 424 144 1608 15266 9248 11822 42624 10920 103414
1935 3414 1722 60 1104 1696 972 20352 27734 22956 25962 24020 3830 123822
1936 937 32 700 327 179 2409 31227 47532 20046 2160 1066 1346 106296
1937 962 222 0 0 0 69 142 208 1992 1444 342 12 5393
1938 0 0 0 0 0 0 0 298 0 -0 0 0 298
1939 0 0 20984 30718 8550 12572 43582 54482 43194 12124 15436 2714 244356
1940 590 32 0 0 344 516 406 434 178 22 0 0 2522
1941 0 0 0 0 0 0 0 40 109 186 0 0 335
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Year Jan. Feb. Mar. Apr. May June July Aug. Sept. Oct. Nov. Dec. Totals
1942 0] 0 60 0 9086 24880 24288 21926 23244 3806 2696 376 110362
1943 62 0 0 0 0 0 0 342 4282 6822 2212 508 14228
1944 0 0 0 0 0 0 0 0 0 0 0 0 0
1945 0 0 0 0 0 0 0 1334 1086 0 258 0 2678
1946 0 0 0 0 0 0 2550 27172 3488 577 818 425 35030
1947 0 0 0 0 0 0 1766 9108 23176 6056 2874 2614 45594
1948 1368 3038 474 0 0 20 211 288 1204 808 7680 1028 16119
1949 24 0 0 0 0 0 0] 0 0] 200 7094 1114 8432
1950 0 0 0 0 0 0 548 6482 4784 9286 12792 1732 35624
1951 135 0 0 0 0 3560 19600 23800 11400 14700 4240 738 78173
1952 0 0 0 0 7190 N.R. N.R. N.R. N.R. N.R. N.R. 6840 -

1953 1620 1360 0 0 120 270 1520 7340 9580 23700 10400 2940 58390
1954 1080 6830 7010 180 216 360 372 712 1150 170 1880 1950 21910
1955 36 0 44 0 0 106 9934 31788 22272 29952 29378 15458 138968
1956 13176 4116 2258 2760 26840 46492 57956 50474 30534 42038 33224 6398 316266
1957 1316 952 888 614 372 360 5972 3832 2096 1128 852 78 18460
1958 60 0 0 0 218 774 4446 25430 23970 29076 11760 2962 98696
1959 524 682 1304 N.R. 372 704 1085 1085 1050 1160 984 12 -

1960 0 0 0 0 1932 2928 11952 26656 28530 32806 5310 9650 129764
1961 1834 326 299 312 672 942 2246 9706 5404 2016 722 4346 28824
1962 2250 446 0 0 42 1250 1250 6552 4350 3774 1988 224 22126
1963 610 180 0 0 0 2906 7082 10260 9596 10324 4926 1054 46938
1964 172 0 1.6 1310 2070 2370 26100 24100 15400 37600 7140 2090 118354
1965 938 127 0 0 166 315 508 1310 2860 1140 1690 859 9913
1966 0 0 143 100 0 436 1470 9310 7830 13900 6670 5670 45529
1967 1690 0 0 0 0 0 129 208 195 76 0 0 2298
1968 0 0 0 0] 0 14500 5650 15800 6250 3820 1020 188 47228
1969 24 0 0 1430 800 6240 16800 18700 12000 6250 4620 678 67542
1970 505 105 93 288 658 1780 5070 11700 40100 34000 8800 2140 106239
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160, Appendix 17

Sheet 1
BILLABONG CREEK AT BUNDY
LOCATION: Latitude 35°02¢ Longitude 144°28!
PERIOD OF ESTABLISHMENT: June 1940 to date
COMPLETE YEARS OF COMPUTED
RECORDS: 30
ZERO OF GAUGE: Rels 240,91 Water Conservation Datum
CATCHMENT AREA: Effluent
CONTROL: Clay
EQUIPMENT: Automatic Recorder (Float Type)
Staff Gauge, range 0 to 20 feet
CURRENT METER OBSERVATIONS: (a) Number obtained s 190
(b) Maximum Observation
in Cusecs : 8,200
(c) Minimum Observation
in Cusecs s 0
MAXIMUM ESTIMATED DISCHARGE
DURING PERIOD OF RECORDS: 8,200 cusecs
MEAN DAILY DISCHARGE FOR
30 YEARS: 294 cusecs
MEAN ANNUAL DISCHARGE FOR
30 YEARS: : 214,900 acre feet
REMARKS: Float Recorder was installed in February
1949,



Year Jan. Feb. Mar. Apr. May June July Aug. Sept. Oct. Nov. Dec. Totals
1940 2386 2272 1660 1408 603 0 ~

1941 708 720 2892 1696 2226 2698 3352 3662 410 1306 1016 72 20758
1942 0 0 0 1010 4178 13284 36760 20542 42012 20622 9470 4920 151889
1943 1178 154 0 0 1694 1660 1798 1624 2048 11222 9066 658 31102
1944 0 0 0 0 1888 1716 1796 2214 782 246 20 40 8702
1945 0 0 0 0 0 2108 3798 4224 8070 2220 786 1242 22448
1946 0 0 0 2870 4374 6502 8338 27506 23060 3556 4682 5048 85936
1947 2350 2790 4824 7164 5594 5318 7716 20276 31664 18296 5876 14322 126370
1948 24384 8354 7798 6214 9540 10472 25690 6996 6032 10746 17134 11540 144900
1949 4802 2890 3046 4826 6906 7492 6688 10948 5346 12970 31304 19676 116894
1950 4718 17012 20702 104016 90240 14184 22176 51654 43212 26910 57270 47098 499198
1951 4238 4108 4992 4876 8020 10786 21430 55992 55916 55228 28458 3994 258038
1952 2780 856 472 1910 6354 48718 163672 116589 71452 68678 53794 35128 570412
1953 17536 6310 4192 4830 5598 8166 11552 28132 38402 44364 34520 19040 222642
1954 3172 29990 6740 4604 6998 7764 7824 8340 7460 4008 7908 11472 106270
1955 1024 6226 4212 3604 4276 6402 13880 35058 78790 65666 78150 19156 316444
1956 7378 5196 13646 - 44356 108172 177134 379752 421256 191900 145724 161666 48110 | 1704290
1957 6926 5220 4402 3474 4196 5384 12834 13724 7378 5604 3042 2448 74632
1958 1380 1302 2108 2066 3718 5826 6702 30784 51576 42686 38706 6076 192930
1959 2898 2184 3406 4868 5444 7926 9144 19716 6594 9190 17358 8252 87980
1960 3464 2352 2362 3998 10494 13792 12836 56742 67614 101468 32712 8582 316426
1961 5006 2544 2830 2952 6012 6642 9390 17906 21146 8668 3848 5376 92320
1962 5464 4004 2884 4110 5386 10172 11324 14856 13928 13178 3822 3000 92228
1963 6318 3622 2936 4132 11846 38770 21536 26632 22304 19310 11270 6012 175788
1964 2932 1680 1286 3286 8250 3074 18500 59200 46300 79800 80000 11800 317108
1965 1630 1060 1120 2130 4640 5740 6470 8510 10200 3220 3580 3030 51330
1966 615 1240 1220 2150 4140 5270 5480 8560 14900 18900 15400 15300 93175
1967 5780 1100 1420 1380 1380 4910 3640 3570 3248 1980 1226 665 30299
1968 48 0 0 33 882 16100 11070 12500 17700 5160 4130 2050 69673
1969 1370 630 9640 9090 10170 9930 21000 49900 22300 20400 9600 11800 175836
1970 3320 3020 3220 6810 11400 5830 8180 11600 48200 108000 57900 23100 | " 290580
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162, Appendix 18

Sheet 1
MURRUMBIDGEE RIVER BELOW YANKO WEIR
LOCATION: Latitude 34942¢% Longitude 146°25¢
PERIOD OF ESTABLISHMENT: March 1928 to date
COMPLETE YEARS OF COMPUTED
RECORDS: 42
ZERO OF GAUGE: RoLo 440.62 Water Gonservation Datum
CATCHMENT AREA: 14,200 square miles
CONTROL: Sand and gravel
EQUIPMENT: Automatic Recorder (Float Type)

Staff Gauge, range 0 tc 25 feet

CURRENT METER OBSERVATIONS: {a) Number obtained s 431

°

(b) Maximum Observation

in Cusecs s 22,647
{c) Minimum Observation
in Cusecs’ ¢ 135
MAXIMUM ESTIMATED DISCHARGE
DURING PERIOD OF RECORDS: 74,500 cusecs
MEAN DAILY DISCHARGE FOR
42 YEARS: 3,260 cusecs
MEAN ANNUAL DISCHARGE FOR
42 YEARS: 2,380,000 acre feet
REMARKS ¢ Float Recorder was installed in August

1970.



Year Jan, Feb. Mar. Apr., May June July Aug., Sept. Oct, Nov. Dec. Totals
1928 190406 111760 152670 219010 150190 74540 129020 49804 38288 -

1929 27760 47680 52560 70660 50968 74860 40620 106760 92550 95172 40574 31620 731784
1930 39882 35870 28894 18264 38176 36166 49140 186630 79830 230360 84416 44256 871884
1931 37078 23282 99312 78230 260800 1107980 1097960 650160 566680 210860 96270 31010 4259622
1932 22062 43372 97440 196160 126330 146080 254940 335100 559620 179360 63500 37470 2061434
1933 | 51568 43786 47824 43748 44480 60430 138320 97908 302218 118950 45750 80140 1075122
1934 | 287610 83294 227960 87650 100280 89296 335180 744070 519420 360960 898930 369720 4104370
1935 [132740 51330 54190 240200 241180 116820 151660 471320 288340 305520 183750 60590 2297640
1936 79448 67190 64100 61734 54530 95990 331220 835530 375760 99060 58570 118040 2241172
1937 | 117350 54450 45058 40856 54944 53130 53704 51370 198380 203512 56398 38268 967420
1938 37154 30912 30716 47864 51530 53230 70152 96580 100698 28450 13704 13962 574952
1939 10930 10942 282960 212192 114982 186006 483820 891550 874616 428438 324600 79754 3906790
1940 | 39198 23440 25182 88852 83344 72106 52122 33100 43020 30692 17644 15668 524368
1941 112720 67658 42734 28810 42474 45520 108836 45268 68208 87156 29254 23134 701772
1942 15732 38748 11930 14346 123892 272156 437092 312746 473416 311112 294536 82044 2387750
1943 | 44076 18286 17784 78218 82432 63024 95610 186976 323772 446042 227958 91726 1674904
1944 26664 15628 22722 37270 75650 81280 70438 38548 25014 28280 13328 13954 448776
1945 17346 8318 10650 10268 35682 46326 85610 191680 105566 33100 89040 17134 650720
1946 | 26482 33890 39862 27346 36496 55694 213006 379948 204796 153268 112836 39656 1323280
1947 25472 33020 38142 66782 32128 46410 193390 226116 351576 195746 215168 318448 1742398
1948 (325478 164694 49112 55074 247288 313726 221460 90178 177100 173694 217866 48142 2083812
1949 48320 21176 52920 36990 44718 45534 122194 235526 224266 497052 487142 134476 1959314
1950 | 48050 96082 611014 1332740 257926 383454 635726 762576 338574 746490 996848 223402 6432882
1951 55556 41802 35634 47570 78838 192840 380420 722830 430140 714070 183260 43588 2926548
1952 21924 20116 33052 62228 329982 1729722 1001640 746690 648456 516970 664890 408374 6184044
1953 188626 39018 26726 31922 203528 152940 293096 483900 436360 499146 382680 104126 2842068
1954 | 40574 86692 30714 39778 44780 55684 67482 82560 85062 30420 140280 39016 743042
1955 25094 49544 44428 27238 45268 130936 185450 801966 855180 650830 416470 106598 3339002
1956 82510 56224 502500 799870 1360366 1634770 2535800 1272390 862390 1105320 653620 109370 10975130
1957 44648 58392 40656 28232 26472 43556 111824 76316 48096 44742 31722 27318 581974
1958 39964 31680 48694 42104 59146 102228 148124 529062 374892 612850 138344 68604 2195692
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Year Jane. Feb., Mar. Apr. May June July Aug. Sept. Oct. Nov. Dec. Totals
1959 30300 46586 91496 153090 60210 54500 152300 232980 146440 310248 445640 90930 | 1814720
1960 56964 34890 47070 58350 247280 181830 369574 861100 608950 721510 164810 226600 | 3578928
1961 [ 75310 39990 136690 150110 195860 175140 239150 431934 428154 137600 158660 394090 | 2562688
1962 120750 111450 79030 88250 102820 155750 148080 311800 381574 258480 105540 107050 ] 1970574
1963 | 87970 63914 113150 91510 115860 194060 349702 377940 342980 287580 142230 147650 | 2314546
1964 90090 68810 95110 54582 83240 150600 489000 592000 763000 874000 385000 139000 | 3784432
1965 80300 74500 84500 117000 90000 119000 119000 142000 124000 116000 85700 99400 [ 1251400
1966 89600 77700 157000 78500 119000 151000 141000 275000 239000 240000 328000 280000 | 2175800
1967 106000 91100 141000 88000 95900 66300 97000 82300 75600 107000 82700 68500 | 1101400
1968 78700 52700 25100 27200 77600 207000 66700 218000 93400 141000 122000 109000 | 1218400
1969 103000 123000 129000 160000 57600 247000 257000 240000 291000 141000 343000 151000 | 2242600
1970 143000 115000 162000 113000 70500 58500 111000 229000 710000 777000 380000 272000 | 3141000
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165. Appendix 19

Sheet 1

MURRUMBIDGEE RIVER AT DARLINGTON POINT
LOCATION: Latitude 34%34¢ Longitude 146°00*
PERIOD OF ESTABLISHMENT: January 1914 fo date
COMPLETE YEARS OF COMPUTED
RECORDS: 50
ZERQ OF GAUGE: ReLo 388.55 Water Conservation Datum
CATCHMENT AREA: 14,700 Square miles
CONTROL: Sand and gravel
EQUIPMENT s Staff Gauge, range O to 25 feet
CURRENT METER OBSERVATIONS: (a) Number obtained ¢ 296

(b) Maximum Observation

in Cusecs ¢ 19,869
(c) Minimum Observation
in Cusecs : 89
MAXIMUM ESTIMATED DISCHARGE
DURING PERIOD OF RECORDS: 35,800 cusecs
MEAN DAILY DISCHARGE FOR
50 YEARS: 2,860 cusecs
MEAN ANNUAL DISCHARGE FOR
50 YEARS: 2,091,000 acre feet
REMARKS; Float Recorder was installed on 1ith
July 1970.
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Year Jan, Feb, Mar. Apr. May June July Aug, Sept. Oct, Nov, Dec. Totals
1914 11850 5518 4820 99092 61942 54240 74150 69678 32300 13074 9386 11028 447078
1915 12282 13120 8398 5382 30884 64814 267640 364060 313080 456220 147280 81640 1764800
1916 32966 21726 49466 47206 56350 83144 521800 639420 630040 809880 570840 550220 4013058
1917 1139480 96200 78772 67936 131854 374660 442720 819160 918740 976820 647800 411620 5105762
1918 | 152760 101740 109580 80560 151560 200880 266520 581480 474100 209940 101220 54540 2484880
1919 32492 21864 39428 26142 45978 67156 71014 79274 111660 116940 46124 31010 689082
1920 58228 41510 141814 81856 31238 71376 326340 443200 642380 222840 119444 89508 2269734
1921 80736 50710 92952 90406 82440 238520 245200 432000 519700 401500 143320 80706 2464190
1922 1106636 41038 N.R, 33706 147540 69552 180376 761440 267740 174880 85272 N.R. -
1923 N.R N.R N.R N.R N.R N.R N.R N.R N.R N.R N.R N.R -
1924 N.R N.R N.R N.R N.R N.R N.R N.R N.R N.R N.R N.R -
1925 N.R N.R N.R N.R N.R 726680 860720 413300 445020 260200 180880 75970 -
1926 34720 20041 39780 63622 221940 239500 523620 578360 286200 303260 128560 54972 2494575
1927 46070 21860 37650 22570 48916 44122 80078 123392 120760 263300 132652 31190 945560
1928 38078 92928 38562 168100 101160 132020 191180 140040 67116 109346 47112 35236 1160878
1929 24700 40530 45672 66798 52422  71000*% 45876 93004 86920 89226 38508 26016 680672%
1930 36942 33742 27762 14816 39036 42314 48958 163640 73462 201914 78728 45538 806852
1931 36968 18638 85552 76796 211498 845400 995080 621440 566220 194380 106660 49788 3808420
1932 34196 52738 97712 174080 128020 131114 228300 290260 494640 169360 67480 41506 1909406
1933 50380  51000* 44000*% 49086 54448 67896 142740 98934 261460 119392 47054 91690 1078080%
1934 | 253942 75122 216520 91820 101080 84236 282460 589580 503760 281540 737540 339140 1556740
1935 1126180 60222 59166 196698 228440 110400 137380 416560 243020 242000 194580 59686 2074332
1936 77146 60604 62288 59778 54738 78398 276240 737400 349280 98820 60858 110542 2026092
1937 1107296 59710 47458 40004 56254 57316 59556 53532 168298 178600 51600 34436 914060
1938 36482 27802 22572 40012 50502 52794 77020 100900 100718 28470 19224 12284 568780
1939 8576 8304 227006 180180 104040 140260 391920 651880 784320 339620 255680 83054 3174840
1940 40346 25700 26908 73222 73248 64376 49478 32914 32154 29980 12668 13464 474458
1941 84500 66276 45564 27698 45868 49354 95672 44528 56940 N.R N.R N.R -
1942 N.R, 36094 10562 16408 93048 220180 350880 247720 364520 253920 233400 79474 -
1943 44234 19000 17374 67404 79556 63544 90860 148100 234960 350880 177840 82694 1376446
1944 | 25714 13276 20950 29482 58186 69126 61784 33746 20960 24420 11236 9090 377970
1945 12016 5416 7760 8420 30916 32088 77050 152974 98452 29694 83726 17560 556072
1946 27750 36146 45354 29048 37388 55764 160560 297320 156260 131420 97086 52578 1126674

* Estimated
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Year Jan. Feb. Mar. Apr. May June July Aug. Sept. Oct. Nov. Dec. Totals
1947 28680 31078 35712 67386 36774 48306 153640 177100 277200 162240 177800 231160 | 1427076
1948 286880 138730 48918 45216 189080 236240 179420 91020 143760 138200 187780 61034 | 1746278
1949 66778 39682 51716 58898 58748 53760 108856 195240 173332 367720 396280 134560 | 1705570
1950 71640 95800 222704 965680 111280 307440 505380 682720 256880 499820 868200 213880 | 4801424
1951 84360 65392 69720 64514 92460 190980 526140 679100 404300 655400 190040 81944 12904350
1952 53896 47118 77578 92224 284600 969132 911480 776930 565900 535860. 624920 385560 5325198
1953 192020 N.R. N.R. 35144 179854 134152 267800 458380 399490 480990 372670 98090 -
1954 31322 90996 30256 39328 41794 55950 69090 78880 85946 26092 139130 42870 | 731654
1955 22850 51420 43980 22952 46670 118070 192840 601350 815276 558170 446832 111514 | 3031924
1956 89158 51960 418338 677420 1197700 1402760 1843500 1229590  885000* 999000* 762000* 149000%*|9705426%
1957 53556 60112 42008 25192 21936 43044 116502 76732 51290 41570 31104 23330 586376
1958 36526 27962 42762 39958 56348 100772 144094 450510 376882 559994 148790 77414 12062012
1959 36590 45842 91238 152710 63526 61820 130396 224620 130720 238046 470430 94980 |1740918
1960 63858 40954 41168 55202 234266 183300 322208 846048 546752 794846 176876 226644 3532122
1961 89616 39246 135594 141440 180922 156086 206406 417950 391726 121210 121140 351000 }2352336
1962 104000 96900 56000 76000 91400 160000 134000 285000 323000 278000 111000 92500 [1807800
1963 78800 46700 72600 68000 109000 176000 314334 331590 312910 242886 103736 108124 | 1964680
1964 54066 33626 52778 89758 88198 135792 409352 643968 769708 908610 355624 143150 | 3684630
1965 55178 46290 39900 87100 80790 128000 128000 137000 114000 74300 50800 73600 |1014958
1966 49700 36300 103000 53200 106000 145000 129000 226000 199000 203000 265000 241000 | 1756200
1967 63200 48200 77900 61500 71900 74800 91400 56600 42100 64100 31100 21200 | 704000
1968 37000 18100 11100 12800 55200 190000 59400 195000 58600 88600 74300 54700 | 854800
1969 47000 81000 114000 153000 64900 227000 268000 243000 278000 102000 305000 97500 |1981100
1970 87800 53200 107000 102000 75600 53700 102000 173000 626000 820000 340000 221000 {2761300
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168, Appendix 20

Sheet 1

MURRUMBIDGEE RIVER AT HAY
LOCATION: Latitude 34931t Longitude 144°50°¢
PERIOD OF ESTABLISHMENT: 1885 to date
COMPLETE YEARS OF COMPUTED
RECORDS: . 83
ZERO OF GAUGE: R.Le 271.33 Water Conservation Datum
CATCHMENT AREA: 21,900 square miles
CONTROL: Sand
EQUIPMENT: Staff Gauge, range 0 to 30 feet
CURRENT METER OBSERVATIONS: (a) Number obtained ¢ 467

(b) Maximum Observation
in Cusecs s 31,137

(c) Minimum Observation

in Cusecs 16

oo

MAXIMUM ESTIMATED DISCHARGE
DURING PERIOD OF RECORDS: 33,500 cusecs

MEAN DAILY DISCHARGE FOR
83 YEARS: 2,980 cusecs

MEAN ANNUAL DISCHARGE FOR
83 YEARS: 2,174,000 acre feet

REMARKS:¢



Sept.

Year Jan. Feb, Mar, Apr. May June July Aug, Oct , Nov. Dec, Totals
1887 72699 278871 288649 286768 103455 191082 653101 608083 610564 500642 539880 293920 4427714
1888 | 249880 76516 51050 35022 41815 73185 137664 140854 199372 172828 45335 93116 1316637
1889 | 148556 63476 34643 43003 137802 280715 618014 299154 580519 577733 297125 288064 3367804
1890 73678 53902 105160 136093 59216 247740 663887 598826 504624 502917 507756 221779 3675578
1891 | 297682 406969 97694 89265 99630 151362 1279880 1090096 502094 468367 283030 159856 4925923
1892 94292 55909 45131 35700 59327 144220 254512 159050 410846 587809 599213 209321 2655330
1893 | 94575 52486 95243 52153 122372 303569 484264 500482 364295 395892 259745 175694 2900770
1894 | 225497 176691 158180 471381 526665 432629 710822 984855 898323 667476 405571 144350 5802440
1895 | 116858 107473 66018 47064 60507 73282 233595 144144 420918 273815 89959 52732 1686365
1896 29910 28579 35900 38750 84043 149613 245039 102454 184445 133143 60099 62712 1154687
1897 1114199 52480 37417 25752 18019 30395 62464 138735 258819 258119 94268 35766 1126433
1898 | 24671 30330 50660 14815 12880 51132 74454 176864 259194 117320 187142 61562 1061022
1899 20784 12396 5820 25686 23891 69298 156181 249229 184014 104052 119313 50057 1020721
1900 20740 13060 10873 81469 100340 428642 828210 421776 496194 459423 128243 90161 3079131
1901 36721 22933 12566 20201 37693 57767 76088 88333 356529 251198 361878 81932 1403839
1902 34167 15630 8576 10806 11006 14418 45502 32160 27595 36378 22392 14377 273007
1903 32967 2899 3827 15800 91062 77909 204348 175920 154037 259962 128538 49053 1196332
1904 | 106921 75255 30709 17635 21139 38264 142990 203644 170322 173796 184643 57535 1222853
1905 23892 10825 10914 17004 23019 71348 436064 345288 185795 236336 248749 93851 1703085
1906 34760 10865 36368 69924 209950 273638 437745 426292 585088 866664 -314327 208417 3474039
1907 | 106977 65324 33953 34330 50112 71031 85451 172795 145612 173447 138673 91206 1168911
1908 61902 24889 17750 9132 22919 47293 104962 186255 265488 236822 124750 67253 1169415
1909 18555 29420 51713 21398 72484 144255 367202 374351 557128 259045 125018 64505 2085074
1910 44128 43941 18747 19041 14297 29352 107544 106102 188064 216839 126024 103919 1017999
1911 92906 151331 126928 70640 43765 107177 255254 263856 170153 126874 56569 63131 1528584
1912 24185 3492 11281 18321 . 7813 11898 92172 240274 298192 315824 105387 78486 1207225
1913 | 44270 17380 50896 67662 113192 171540 283258 186400 179480 191440 118300 36802 1460620
1914 12934 6680 3660 96644 50318 51902 73636 80108 29876 15800 9756 9004 440318
1915 11868 4562 22588 .°2986 23424 43666 271150 361308 304090 483538 203728 86826 1819734
1916 37340 17522 46034 42888 62558 83264 414270 609214 709338 790224 548398 621950 3983000
1917 |170866 118840 84356 63684 117386 275570 422258 791384 991440 1046960 837396 480856 5400996

31995 210y U S9318UosTq ATU1uop

AVH 1V YAATY 4907 SANTdnd

Z 199ys
07 xTpuaddy

°691



Year Jan. Feb. Mar. Apr. May June July Aug . Septe. Octo Nov. Deco, Totals
1918 194440 108926 132452 92582 142674 198894 303338 470964 573420 256736 128968 64918 | 2668312
1919 29036 11326 27726 20000 44214 73162 75150 65530 102690 108240 48426 23808 629308
1920 55656 27850 109960 95660 44992 59580 310720 361780 605100 329460 133380 87530 2221668
1921 183040 127816 85730 75700 76590 220830 293180 370080 477436 503500 189880 68820 2672596
1922 99900 41168 44588 27480 125604 81210 126352 777424 327048 219010 79460 42266] 1991510
1923 30188 28822 49592 16398 29642 252452 590588 706180 471168 572268 548300 127940 | 3423538
1924 110410 73396 70120 46332 62384 102128 114974 85332 423080 355480 329420 224436 | 1997492
1925 101468 58908 37356 28686 40052 685556 938360 421960 552500 315560 146200 110896 | 3437502
1926 32164 11098 30246 58492 212170 255020 458380 631640 352360 317520 145650 53566 | 2558306
1927 55024 19638 24156 18538 40744 39284 73722 107850 113380 224180 151000 34360| 901876
1928 33438 75168 45818 167222 92600 121620 178360 164240 65216 85960 55354 24442 1 1109438
1929 17454 29678 36586 62770 45672 66150 45386 71548 95580 83994 31778 24518 611114
1930 31730 25684 20498 9678 28884 36010 34780 159740 83220 189264 100360 47848 767696
1931 42576 14566 67046 104980 165160 751600 1441560 654920 610020 286220 105410 41042 | 4285100
1932 18578 35312 85190 162630 161500 113950 163000 307660 512580 213360 68330 33518 | 1975608
1933 37538 42922 41824 42048 44556 58400 121600 112202 239524 150170 33856 86260 1010900
1934 | 231632 73450 240900 94400 109060 76910 291440 478852 673320 288562 820680 379580 | 3758786
1935 129220 61798 50234 113950 305360 114840 140470 391800 281600 247900 248510 58338 2144020
1936 72126 49556 63766 53772 56674 54730 261780 684534 459660 113600 59448 97072 2026718
1937 90540 78290 39876 30298 46130 48018 50918 42018 165924 195370 66420 30114 883916
1938 26476 19410 15994 25988 39220 42336 65786 90248 104000 17818 20172 6756 474204
1939 3268 2554 138684 260374 117690 136580 427860 560260 989000 358520 306720 93000| 3394510
1940 33700 16726 18778 65606 85724 70354 60192 36252 18084 45952 6546 11954 469868
1941 67408 79396 44612 24698 46798 48450 108100 55922 44390 86824 22668 15758 645018
1942 7870 26744 9832 10870 62712 229020 456560 286460 424740 368740 254680 108754 | 2246982
1943 47796 13748 12438 50898 101220 71680 107360 166300 263220 432500 180800 109968 | 1557928
1944 26874 10214 10572 24510 51276 82530 81398 36572 29360 19138 13812 6016 392272
1945 7138 2314 1944 3704 26786 27650 103604 147010 128602 26192 77920 16494 | 569358
1946 20022 28222 44060 28072 32824 49702 130156 316700 185280 143240 84408 71934 1134620
1947 25032 22446 32260 63144 39422 46738 158340 169940 284360 191700 186720 166820 | 1386922
1948 339220 136760 62236 50016 167394 234760 218380 100614 144300 153530 221030 59556 | 1887796
1949 50906 16904 54114 36808 48878 57344 79490 270380 197260 356160 16380 225100 | 1909724
1950 5910 107480 98102 1268820 371140 382450 516500 815290 377360 510930 985200 4045401 5843722
1951 70510 35750 43890 41044 72840 183844 235078 630280 501210 675380 258350 58078 | 2806254
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Year Jano, Feb. Mar. Apro May June July Aug. Sept. Oct, Nov. Dec. Totals
1952 22694 12276 18450 57798 200750 939056 1163260 863060 558480 650280 669720 404630 | 5560454
1953 | 242470 53836 22888 28968 155582 127650 242050 416300 366960 463690 380430 133574 (2634398
1954 38934 85448 20172 30614 37070 56584 78266 77486 97120 20044 117530 53370 | 712638
1955 16230 39522 43178 17976 44792 74388 204286 386566 897420 535090 545476 118252 | 2923176
1956 75108 59366 266258 671970 1078960 1364926 1919072 1445410 883330 880820 892876 166714 | 9704810
1957 43760 53702 44312 15968 22642 33822 N.R. 79118 50318 40454 28702 22618 -

1958 31982 25526 38070 28686 40358 101766 96964 353570 426694 . 501154 227114 77702 | 1949586
1959 26188 38554 82840 132204 56430 64576 87346 237830 - 89140 191346 455996 98994 | 1561444
1960 57890 39004 26524 40566 208108 183470 240730 734688 516504 879876 182250 203148 { 3312758
1961 90506 36074 106534 136500 199794 132076 181034 382982 358166 177898 71474 275266 | 2148304
1962 182014 98828 42390 74838 67260 155110 134136 247760 248842 317824 119944 80934 | 1769880
1963 85060 43504 44542 58940 101280 162650 278144 343618 326260 243590 124694 108954 | 1921236
1964 49736 27946 34140 57536 93594 128250 251000 619000 609140 899000 464600 112000 | 3345942
1965 41500 42400 24400 67000 76500 113000 124000 117000 117000 565G0 39400 64200 | 882900
1966 34700 26100 73400 49900 85100 145000 114000 191000 187000 236000 231000 250000 | 1623200
1967 53900 37000 43100 44600 46100 79000 81000 42700 40000 54600 29100 16900 | 568000
1968 29300 12300 5200 7220 39200 186000 51900 162000 74100 73100 78400 36800 | 755520
1969 44400 68800 115000 130000 74500 149000 261000 304000 267000 113000 278000 99200 | 1903900
1970 75300 39300 76000 95400 87400 56200 85400 114000 489000 888000 326000 243000 | 2575000
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