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ECOMOXTC EVALUATION OF THE COBONDERY:SOIL CONSERVATION PROJECT

1 e ~ R.A, Chewings

Soil Conmervation Service
of Rew South Wales

~ orange

" ‘From the 1960"s onwards considerable effort and expenditure has been directed

towards soil conservation projects in New South Wales. These projects have
' traditionally involved joint co-operation and funding batwsen a number of
~ lzagholders, local authorities and government, both state and federal.

TH» j¥esent corpetition for the allocation of scarce public funds in all areas
of government r2ainistration has led to the requirement that soil conservation
projéshs km subjected to economic evaluation. Government and taxpayers in
jeneral are more than ever concerned that public money be put to the best
possible use. ' ‘ : ; :

In this paper; the results of a study to evaluate the Gobondery Soil
‘Conmervation project near Tullamore in Néw South Wales are presented. The
‘atudy undertaken is in the form of a cost-benefit analysis, incorporating the
sosts of the project, as well as on-farm and off-farm benefits.

The project area i 3200 ha with the predominant soil typa beig a hazd-
wekting rod brown earth. The average annual rainfall is about 480 ma. The area
was subdivided into soldier settler blocke in 1918 and has had a history of
grazing and intensive cropping since then. The result has been extensive sheet
and gqully erosion, loss of soil fertility and increased runoff leading to
fluoding of roads, the railway and the Gobondery -grain silo.

The project includes on-farm structural works, co-ordinated drainage works and
the promotion of improved, on-going farm management practices. The project
commenced in 1984 and the majority of the work was completed by 1987, except
for some on-farm broadacre works. The land not yet treated will continue to
affact peak discharge rates through the rest of the project until such time
that the works are completed.

The total cost of the project is $1.27 mil lion, of which the aleven

landholders will have contributed $201,000. The .#st of the cost has been

borne by the Federal Government (through the Nationar Soil Cconservation

~ Program), the State Government (through the Soil Conservation Service), the
Parkes Shire Council and the State Rai! Authority.



‘ Grain wm:th 560,000 was dutroyhd when ehu Gobomiery nlo was flooded in 1982.
The flood also weverely damaged roads, railways and bridges, as well as
: wmhmg away precious moil. The causc. of the problem was recognised to be the ‘

farming pmctxcn mglmntcd quhout the catchmant.

L Lacal landhqlder:b amd soil conu:ntxcnut- tried to start & toi:al cai:chment .
‘plan for overcoming the problem, but it was a very big task to get all the
- - parties, including the Grain Handling Authority (GHA), State Rail Authority

{8RA) and Parkes Shire Council together. The Nationpl Soil Congervation

 Program (NSCP) provided the means to bring all the parties together. The

Gobondery project thus became a joint project funded by the landholders, SRA,

© parkes Shire Council, NSCP and the am.i Conservation Service of New scnth

Wales {(8C8}.

" Tha Gobondery Project Area is located 10km south of 'Iullamoxe in the Central

Wack of New South Wales. The predominant soil typd im a hard-setting red brown
earth and the average annual vainfall is 480mw, with a slight, but unreliable
summer dominance. The area has been subjected to an intensive cropp:,ng and
grazing regime since 1918, when it was subdivided for soldier sat’t:lar blocks.

The traditional mize of the soldxa*' settler blocke was a square nile or 640

_acres (259 ha). These blocks gradaally became too srcall to ba economically

viable propositions, leading to either an amalgumat:.on of hold:.nqs. a mote
intensive farming regime, ox both. The area of croppmg has doubled since 1970

| with disastrous congequences for the districts’'s highly excdible soils. Thege
 soils are especially vulnerable during summer, when lu.gh-m’cenm.’cy storms are

freoguent. They have suffered extenaive sheet and gully erosion.

There are 11 landholders in the pr':::;ect , which covers an area of 3300 ha. Some
of the holdings lie completely in the catchment, while some are partly in the

.catchment. All but one of the landholders have completed their on-farm broad-
- acre works. The outstanding landholder has mot been able to fulfil his

commitment in the project due to financial constraints. If this work remains
unfinished, the rest of the project could be adversely affected by peak
dxscharge rates.

The Project was established with the following ob;;ac'czves'

(i) Soil problems to be treated utilising total catchment management

- principles. This includes controlling sheet, ril) and gully erosion on rural

lands and preventing the flooding, erosion and siltation of roads and

 railways, particularly in village access areas.

{iiy 'xbtcagh (i), demonstrate to landholders, local government and other
pubhc authorities the benefits of coordinated soil conservation programs.



“ pxn;;act Arean may ke dacla:ad undct tha Sm,l Conservation Act, 1938, for th-;._z

purpose of soil conservation br ercsion mitigation. The mources of funds for -
tha Gobondery Project are outlined in Table 1, and includa 2‘50& s‘cs,“

; 1andhqldera. SRA And the Shire cOundi.l. '

"+ for eligibility

. The landholders £inancud all ttmct:ux:al nnd land mnag&mnt worke directly |
- associated with erosion control and prevention on their properties. Being in

a Project Azua, the landholders were waived of the normal criteria which apply
r SCS Advinces. At the time of the commencement of the
Project, SCS Advances were available at 4.5% over 15 ycm:s. pxeuni:ly the
interest rate is 8e. Table l shomt “the total lanaholdaﬁ ccmxtmcnt to he -

$201,000,

The Federal Gc’vamment:, through the uscp, funded up to 100% of the wo:ks that

were of a benefit to the community as a whole, rather than to the individual

landholder. On individual properties, the landholder contributed the cost of

‘banking work, while the NSCP covered the cost of waterways, as it ig in the

community’s interest to co-ordipate the drainage from the pxapert:.eq.‘ Thn NScPp
commtmant to the pm;ect was §327,939.

The 8CS component of $218,600 covered the conta of plaining, design and co=

‘ordmatxon of project worka and supervision of their conatxuctinn.

The SRA cantn.buted $35,000, Thig was uaed to :.natall ney pipe cutléts under
the rail line in places where previous flooding had caused siltation, guuyi.ng
and losses in ballast. The Parkes Shire Couricil spent $635,000 upgrading the

: :oad between Tullamore zmﬁ Trundle.k

"i"&»\.’m& 1: DIRECT W €0O8T8

soveca o:E mnd: Nominal  Present Value" %
,Landhcldors" {'(mrks) 201000 141896 15
Parkes Shire 435000 -~ 319398 3as
gtate Rail 35000 23191 3
rscp 327969 259228 28
scs 218600 180080 19
romAL | 1217569 | 923793 100

* 1983-84 Dollars

Table 2 shows the extent of the erosion px:ob).em existing in the Project Area
‘at tha time of commencement of the project. The present land use is as
follows: 25& of catchment under timber, 10% under native pasture and remaining
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smr« and extensive guny ex:mx.on ‘ 200 free (6%
Moderate gully exosion S ,_»32.5 ha A10%)
Sheet and cill eromion Lo 1835 wa o §5BS)
Koderate wind erosion’ iy 155 ha  {5%)

Ko ;mtcublb msi.tm , : - 805 in S (24%)

The orxoaion problm widqnt from Table 2’ can m d:.metly attm.bnted tq tm
~ intensive cropping patterns ldoptqd in the catchment. Multiple t:,llage angd

leng-fallow practices have laft the highly eroditle soils exposed to frequent:

%usmer storms, and contributed to the rapid structural breakdown of the eoil.

The structural breakdown has in turn lead to a reduction in infiltration
rates, cauming high levels of ﬁoodinq during storms, &s vag preumced in
198\2a :

The ,pro:uct: was thul degigned to lddmu the total problem, stming from the

. grass-roots. Contour bznks were installed to stop overland flows and to direct
' the water into contrelled flows down waterways. Concrete flumas ‘and drop

structures were erected in the flowlincs to safely handle the large volumes
ot -water that could be expacted to occur during a storm. Gullies have also

‘baen filled, halting their progress across paddockm and facxhtatmg aniﬂ: ‘
ffaming npnrat:iom. :

Thq drainage from the waterways has bun m:d;nated :.n order for the water
to ba removed from the properties and safely directed past publ:.c
installations. Another aspact of the project is the ongoing promti.on of more -

: ‘consmuti,vt fatmmg practices, such as reduced-till, the incorporation of

grain legumes into the rotation in order to build up soil structure, and a
.uger geliance on pastures in the rotation. The incorporation of the above
practices should halp to reduce coi.i loss and productivity logs signi. t;cantlyﬁ

The approach used to evaluate the Gobondery project takes the form of a
benefit-cost analysis.

- The mplmntatmn of the major project works commenced in 1983/84 and was

substantially ccmpleted by 1988-89 (at which date the evaluation is
conducted). All dollar amounts are quoted in real 1983/84 values {ie. in
constant or real terms reflecting the purchasing power of a dollar in
1983/84), unless stated to be in pominai values of another year.

TwO -vnluati.ﬂn periods are used in tha analysis. A fi.i'i:eon y¢ :x evaluation
period is used as a short to medium term horizon, while # twerty five year

mlytia represents the medium to long term gituation. A revi discount rate
R R R Ry o e R L iae S ek § GBS g miimde Rt AF T warsent
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 Costs:  The costs attributable to tie project are the direct costs of

~ expenditure incurred by the participants in the initial stages and the
maintenance costs likely to be incurred during the life of tha project. :

Benefits: The bensfits from the project are derived from several different

. areas. The on-farm benefits include the productivity increases resulting from

the treatment of the &rea 28 well as the resulting increase in land values.
Benafits aleo derive from less damage heing incurred to roads, railways, silos
and other public utilities as well as from a reduced level of damage and fewer
delays incurred by road wusers. Benefits &re also derived from the
demonstration valus of the project. '

(&)

As well as the initial estsplishment costs, a uaintenance cost has been
calculated. Maintenance copkw were assumed to ka 5% of the landholders’
original contribution per ycir beginning at year 10. :

Table 3 lists the actual costs incurred in nominal tcmlby source, and in
nominal and present values for each year and in total. The total nominal

expenditure of $1,456,169 has a present value of $945,622.

(b} Public Benefits
(i) ~Road Repajr
The Parkes Shire Council estimates that flood damage like that incurred in
1982 would cost $108,000 to ryepair in 1988789, and that similar levels of
damage could be expected once every 10 years. The saving of repair cost hag
been incorporated in the analysis by averaging the cost over 10 years. Tha
Shire also estimates that routine annual work of $20,000 (1988/89) in the
form of re-sheeting and maintenance has been avoided due to the project being
implemented. The benefits are phased in from year 1 to year 5, due to only
partial completiorn of the project, after which they remain constant.

In 1982, the silo at Gobondery was flooded, with the loss of $60,000 woxth of
grain. This represents a loss of $70,000 in 1983/84 dollars due to a 1 in 20
year rainfall event, or $3,500 per year. The benefits to the silo from the
project are assumed not to start flowing until year 5, when all the structural
works are completed.

The SRA estimates that the flood damage incurred in 1982 would cost
‘approximately 100,000 to fix in 1963/89. Given the rain that caused the
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 in 1988/89 6011;1:&;, o: sa,qau m .Ydm: in 1?33[8% don.aiu. ‘

(v

: @hzeugk the mplmneatmx cﬁ thq wcoamt:, impmm ﬁm mnst:uckmu

~techniques have been developed. It is estimated that these fechuiques will -

reduce the cost of flume construction in the Macquarie Region of the SCS
alone by $15,000 (1987/88) per year, or $13,000 per year in 1983/84 dollars.

This. benefit im not included in t&m nmlyni.s smt:.l yun 5, whm a2l oﬁ the ‘

structural works wq zimﬁhﬁd‘

©
) 1a

. This item reflects the capitalised value of future production benefits

available to the landholder on the sale of his or her property. To avoid
_deuble~counting, this item has been incorporated only at the end of the
evalustion
~ conservation works on land values in the Macquarie Region, estimated current

values have been used for the purposes of thie analysis. (Vaiuata.on- ccm:i;uy
of the State Bmk Rwional Valmr, Dubbo),

m:c:i.ngt 410ha upqradad trom 2nd to ist clagu, ie.
‘ - from $135/ha to $187.50/ha.
ng: 1840ha upgraded from poor Ind to qoe&d 2nd clns, ie.
~ from $198/be to $300/ha, :
&hu total increase in land value is ehuu; :
[#10%(187.50-135)1+11840#(300~198) ] = $207,975

As this is a nominal value, it must be deflated to 1983/84 dollars. The value
of the increase in land value is thus 5141,548 (incorporated in year 25).

- {ii)

Grazing: Thn #410ha of treated grazing land will have carrying capacity
increased frowm 2 mheep per 3 acres (1.67 dan/ha) to 2.5 sheap per 3 acres
{2.08 ds&/ha}. The gross margin for sheep is assumed to remain at $30/dse.

The total benefit is (410 % 0.41 * 30) = $5043 per year. The grazing land is
completely rested for the lat year after treatment, with carrying capacity
increasing to 50% of max in the 2nd year, 75% in the 3rd year and 100% in the
Ath year. Half of the grazing land was treated in 1986/87 and the remainder
in 1987/88.

cmppmg; The 1840ha of treated cropping land will have wheat yields
increased from 5 bags {(1.03 t/ha) to 7 bags (1.44 ./ha), ie. by 0.41 t/ha.
The aross margin therefore increases from $57.58/ha to $108.83/ha, iz. by
. §5%, 25!11::, As the ltmc} is cropped 2 years in 5, the benefit will %e:

{1840 * 1/2.5 * 51,25) = $37,720 per year.

: ﬂ.md WAS & 1 in 2a yu;: avamt, th@ quq is assumed to be $5,000 p-r mz: :

SRl

pariod. As no research has been conducted into the effect of soil




Tthe c:rdppmg hnﬁ will also mva it‘s grazing capaci.ty raisad by 0.41 dm/ha G
~ {am with the grazing land) in 3 yeare out of 5. The benefit is thuss '
g ~ (1840 % 3/5 * qﬁgx * 30) = 513¢579 per year ‘
m. bmuts.t :m a.ncruud p:gdnct;mn, an thq cropping ground :.a ”khua:
§37,720 * 5134,?2& = §51,% 599 per. ;yeu: '
'cmppmg land m»ll oxpc:\enco an incrnu in yield in the yoar o&* t:umnt. ‘
50% O0f the ares was treated in 1986/87, with the remainder in 3.9371&8, The
total benefit due to incmasad pmductivity is therefore: :
© $5043 + §51,299 = $56,342 (present value §42,983)

The calculations above assume that the traditional rotation of wheat/pasture.
i@ maintained. However, &n alternative xotation includes grain legumes to
build up soil fertility and structure, It has been estimated that on the
clear ground, ie. free of axcess stone, the wheat yield following & pea crop
could increase to between 10 and 12 bags per acre. (2.06 t/ha to 2.47 t/ha).
In thie analysis, a yield of 2.00 t/ha following a pea crop was used.

: ; b
1 *zxnditxonul Rotation = Wht Wht Paast. Past. Past. H
l

1?:@@::9& Rotatiop m; Paas mxt:. :P,aat. mm Past |

The expected gr:ou margin fxom the t:adztxonal rotat‘.z.on of one wheat crop
each 2.5 years is $148,949 after the project, For the recommended rotations,
the stony land must bc & quaged dz.ﬁfcrently to the clear land, as stony land
is not very suitable for harvesting grain legumes, which do not grow as tall
as traditional cereals.

With the iixt:odt;atiqn of grain legumes, the évaragc- annual expected gross
marging for the rotation aret ‘

Stony: 368 ha *» $37.44/ha = 529,798

Total Gross Margin = $172,734

The increase in expected gross margin due to the introduction of grain
legumes is thus:

$172,734 - $148,989 = $23,745 per year (1988/89)

vy

m a result af the implementation of the project, fences in flow-lines are no
longer subject to flood damage. It is estimated that 200m of fencing was in
need of replacement on each property every 1 to 2 years (average 1.5 years)
and the total cost (materials + labour) is $4.00/m. The annual cost of
xepau:s to fences is therefore:

(200 * 11 * 1/1.5 * 4) = $5,867 per year (1988/89)
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a imm.m which waa w:qviouny sub,;dc?; to ﬂcod dumagn mzca every & ymz:n, ,ia
. now safe from this risk. The estimated value of the damage wo:.dud is §2,500°
pex mnt« or an am;ga of £500 per yea: (3.9381’39}. :

: l{dy .

';mm pm:;cct h.u been of -igni.fmanh dmnstxamon value, hnvz.ng helped to give
“the sca and soil conservation in general a higher profile in the wider
 pommunity. Some flow on has been dxperienced with a higher demand for the SCS

Plant Kixc snwwc from 3.andhc1dm:: who have seen the effects of the pmjtct.

e

'.x‘ho cq-en ami ‘benefits m‘. the project for th: 25 yesx evaluation period,
‘assuming continuation of traditional cropping rotations, are summarised in
Table 3 and detailed in Table 4. Table 5 presents details of costs and
benefits assuming adoption of racompended cropping rotations.

TABLE 3¢ PRESENT VALUE OF COSTS AND BENBFITS
‘GOBONDERY SOIL CONSERVATION PROJECT

Ttem |  1983-84 Dollars
Costs :alatnd tos T e
Capital 923800
Maintenance 21800
Total Costs | | 945600
Benefits related to: o
Production increase - 3se100
L&nd value 41800
Shire savings 257000
SRA pavings 44700
Fencing savings 50700
Hougre flood savings 4300
8ilo savings 36900
Access, phone, water +
Improved techniques 130100
Wotal Bqunfxtu . 963600
m mamer vALUE o 18000 plus

* m.ucount: r:utn 5\ and evalnation pu:xod 25 years
+ Positive, not calculated

On the basis of the ascumptions and methodology outlined above, the project
i@ estimated to have a net present value of -$243700 for an analysis over 15
years. Qver an evaluation period of 25 years the project is estimated to have
& net present value of $18000, With the introduction of legumes into the
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- rotation, the et present value of the project is -$126600 over 15 years and
$195100 over 25 years. In addition, a numbsr of identified bensfits have not
besn valued for various reasons. As can be seen from Fiqure 1, in ecsnomic

terms, the project is shown to break cven bstween years 24 ind 25 for the

traditional rqtnticn, and in yeaz 20 with a legume baged :qtmmn.

 As Pigura 2 shous, over 25 yeszrs, the present value of landholde: benefits is

$494900, cospared to & present value of landholder costs of $163700. The net
presont value of the project to landholders is therefore $331200. With a
legume based votation, the present value of landholder benefits ism $672000,
which gives & net present value of $508300.

The present value of contributions by ‘Federal, sum -and Local government
agencies on behalf of the community is $281900, with benefits being $468700
over 25 years, The deficit to the community of $313200 is at least partly
offaset by identified but unmeasured berefits plus other potential benefits
which have bean ignored in this evaluation. These include any multiplier
effects resulting from increased producer incomes and any intergeneraticnal
transfer +alus associated with the protection of the project area.

The analysis suggests that the Gobondery Project would have positive net
benefits to the community in the long term. This result would appear to be
cotisistent with previous studies suggesting that benefits from soil
conservation works are usually of a long term nature. Indeed, this would be
one of the major justifications for the assistance from government agencies.

One importint factor that should be noted is that the analysis compares the
situation with and without the project. Howeveér, it could be realistically
argued that the situation without the project would be one of continuing
degradation, as compared to the stable level of degradation assumed in the
analysis. Given the scenario of increasing degradation (hence falling
production and increased damage to public property) without the project, it
would appear that the estimates of the benefits derived from the project in
this analysis are at least mildly conservative. It would be very difficult,
however, to estimate the continuing level of degradation that would ocrar
without the project.

The breakeven point of the project is smensitive to the introduction of more
conservative rotations and farming practices. If the optimum rotation of
minimup-till cropping combined with legumes is totally adopted, the project
will break more quickly than if the traditional rotation and practices are
. maintained. Already there are signs that most of the farmers in the project
are willing to implement at least some of the necessary changes to their
:‘;;nc!:icw«

Zven though the benefits to private landholders are proportionately larger,
~and accrus more quickly, than those for the rest of the community, the impetus
of government involvement is vital. The effectivenecs of the project stems
from the co-opsration achieved between the participants. This meant that the
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problen could be addresssd zs a whole, not just by a piece-meal approach. ]
~ individual landholder may spend considerable amounts of freoney trying to combat
#0il erosion on their owit property, only to have raging floodwaters come
through from a neighbour’s property and ruin the work. Landholders are not as
keen to try to address land degradation p:oblams if they feel that their
long-term investments are put at ricY: by nsighbours neglecting to tackle their
problems. If thers iz a comsunity ¢ umi*ment to tackling the problem, then
‘there is a much greater chance of auccess.

 The benefits rosulting from contributions by varicus governments and bodies
sppeasr to be less than the contributions that these organisations made.
Howsver, there are a number of braefits that could not be measured which would
Lalance the scales somewhat. These external benefita were dimcuased in the
previcus section.

In conclusion, the amuiynt outlined in this paper suggests that the Gobondery
Soil Conservation Project will produce positive net benefits to the community.
These banefits, however, will accrue over a long period.
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Landholder ) 1D420
Shire

NP ‘ 81000
sCS AT800

TN NOM. COSTS 118220
10TAL 3. COSTS (A) 119220

DISCONTEs. ¢C) 119220
BENEFLTS:

Prod. increase

Imp. land valus

Shire savings

SRA savings

Fercing savirgs )
House Flood ssvings

Silo savings

Access, phone, wator *
Improved techriques

TOTAL BENEFITS (B) 0
DISCOMNTED (D) 0

NET BENEFITS (B-A) 119220
DISCOWNTED (E) -119220

CUMLATIVE BENEFIT ~118220
DISCOUNTED (F) «119220

26805

1060000

41862
58100

226767

209869
1899171

4192
998
85

- 1470

6745
5827

23703
100000

15610
871700

267013
228921
207638

5383
3403
1998
170

L3

2940

16893

15328

~220022 ~260120 ~270549 -
-194144 “192315 -251136

A RbLE A&
3 4 &
36700 93372
140600 85000
45000 10000
148437
36000 15000
387187 217372 o
307369 159775 0
265517 131447 o
-6990 71824 21816
12596  16vsr 20859
3403 3403 3403
2995 3993 3993
256 B4p 240 -
3499
E * ®
4410 7350 11025
16648 39683 75035
14381 32647 - 58982
ATI68G 765035
68800 56792

B

36170
20958
3403
3953

. 3488

11025

79389
59241

748389

59241

k=)

38348

i [: 132
3403
3993

34c

3493
S
11025

81565
57986

81565
57966

0
o
0

38345

20959
3403
2933

340
3498
»

11025
81665
§5206
81565
£5208

38345

20859

3403
3993

3499

k3

110286

[ g1568

52577

81565

52577

see
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B2

562
261

160

" 38345

20959
3403

9998

340

3493‘

11025

81665
50074

81092

49914

204

2084

881

818
38345

20959

3993
- 3499
L%

1102%

B1E6S
47683

78510
anm

4z

4038

%8

1608

893

38345

20959

3403

3992
840

3499
s
‘11025

$1565

45418

79881
44525‘

g3a1

23
1237

38345

209859

3403

‘2983

2499
»

11026

iﬂﬁs
435K

o

42616

339242 ~589362 ~959911-1187600~ 1062565 ~983176 -501512 ~820047 ~738482 ~657480 ~577390 »500&4? ~4psais
~313364 ~50§679 ~756816 ~BHSG16 796824 ~737583 ~679616 -624410 -571833 ~521919 ~474745 «439220 ~388201

Nom, Discount: Rate 13.00%
Inflation Rate 8.00%
Real Discount Rate 5.00%

Internal Rate of 4.74%
Return

Nat Present Value 17958

Benefit/Cost Ratio 0.02

N.g. =t -tjenoi;es a bgan‘it that ceuldn't be quantified, but is seen as bcinq pbsitivu&

e
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3
2
:
3

Yesr

o818
Lairdholder
Shire

8C8

TOTAL ‘NOM. COSTS
FCYA, BEAL COS1S {A)
YIEIRED (C)

BENEFITS:

Prod. increase

Imp. land value
Shire savings

SPA savirgs

Fencimg savings
House flood savirgs
Silo savings

Pecess, phone, vater
Teoproved techniques

TOTAL BENEFLTS (B)
DISCOUNTED (D)

NET BENEFITS (B A)
DISCOMTED (E)

CUMAATIVE BEFEFIT
DISCONTED (F)

14

11868

11888
4047
2044

38345

20959
3403
3993

340
3493
®

11028

818565

41196

69676
39151

i5

12833

12839
4047
1547

38345

20959
3403
3983
340

3499

*

11025

81569
39234

68725
317287

e

18

13958

13866
4047
1854

38345

20959
3403
3993

340

'8499‘

*

11025

|I565
37366

87638
35511

-355543 ~286818 -21911°
-349048 ~311762 -2762'

17 19 19 .20

14996 18174 17468 18865

14976 16174 17468 18865
4047 4047 A04T 4047
1166 1682 1602 1828

38345 38345 38345 38345

20959 20959 20959 -« 20959
3403 3403 3403 3403
3993 3994 . 3993 3993

240 340 340 340
3499 2499 3489 3489
w x . » »x

11025 . 11025 11025 11025

1565 81568 B1565  B1565
35586 33892 32278 30741

66589 65391 64097 62698
ass20 32210 30676 29218

152531 ~87140 -23043 39657

CTABLE 4 (cond)

21

20374

20374

4047

1453

38345

20959
3403
3993

340
3499
x

11025

81586
29271

61130
27824

100847

242430 -210220 ~179544 ~160329 ~122505

22

22004

22004
£oa7
1384

38345

20969
3403
3993

340
8499
-

11025

81565
27883

59560
26499

150407
~BE6005

23

23765

23765
4047
1318

38345
20959

3403
3993

340
3499

x

11025

81565

- 26585

57600
25237
218207
-70768

24

- 2566€

25666
4047
1255

38345

20953

gt

2083

340

3489

" 11025

$1565

25291

55839
24036
‘274146
~a5132

25

27719 A39600.
435000

35000

327964
218600

27718 1456169
4047 1078801
1195 945622

38345 797388
141548 141548
20858 482047
3403 81670
3993 93835
a0 7997
- 3493 73478
15025 247705

223113 1925668
65886 963580
185334 468500
64691 17958

468500 -
- 17268



DEVELOPMENT BULGET: GORMERY (newt 1otntfon)

‘ 1983784 : ‘ ,
Year 8 1 ? 3 4 5 & 1 8 9 10 F 5 S ¥ 13
€0STS: ST
Lardbolder 10420 26805 33703 00 93372 §62 2054 4638 6341 .
Shire 100000 300000 140000 9LOGO : ‘
S 25000 RLHH D]
Nsep G1O0  A18G2 75610 147497
ses 49800 58100 . SO0 3LoUR . 19000
TOTAL. NOM. COSTS 119230 226767 267013 38N9T 2072 ] 0 0 0 0 562 2054 4038 634)
TOTAL REAL COSTS (A} 11522G 200569 228921 207369 159798 o 0 0 a o 261 g1 16U - 2332
DISCOUTED: (C) G220 199970 200638 PG4SIT 133447 0 0 D a 6 180 . 516 893 - 3239
BENEFTTS: . 7 R U ‘
Prod. ircrease 6990 16910 . 47976 52330 54506 54506 64506 4SO 54506 54506  HA506
Imp. lapd value ' ' L W o . '
Shire savirgs 4192 8383 1P576 - 16767 - 20953 20889 20969 - 20059 20959 - 20559 20959 20953 20869
SIA savings 3403 8403 9400 3403 3403 3403 3403 3403 3403 3403 3403 3403
Fercing savings 998 196 2995 90931 3983 0 3993 3993 3093 . 3993 3993 - 3993 3993 3993
House flood savas 85 170 a5 340 340 340 340 340 340 340 40 340 M0
Silo savings 2499 3499 3499 - 3499 8439 3498 3493 3499 3459
Becess, phon,: water * . ¥ . . * * ] & * * * ¥ *
Impraved. tschoiques W0 20a0 4410 9350 4TO25 11026 11025 11025 11025 110256 33025 11025 11025
E S : H B
TOTAL BENEF!.¢ (B) U 6744 16893 16648 ATIGEY 91196 95549 97725 9135 97126 QY126 977125 9IRS 97725
DiSCOUHTED {D? 0 5827 15323 J4381 39205 71454 71300 69461 €6144 62994 59395 67138 64417 51826
PET BENEFITS (B-A) - 114220 220022 250120 -970548 169600 91196 98549 97725 97725 97725 97163 95671 93688 61384
DISCOUNIED (E) H19220 194144 192315 251136 92182 71454 71300 69451 66144 62994 59836 55623 63524 50588
CLRARATIVE BEMCE AT 119020 283242 569362 959911 1124520 1038324 ~842776 -B4G050 ~947325 -GASE0U -552437 ~456766 ~363098 271695

DISCOUNIED (F) ~119220 -313364 -505679 -756816  BARIGE 777514 -706214 -~636762 -570618 -507524 ~44778G ~591166 337642 “23'1'Q'53:,

b 3

Mom. Discount Rate 13.00% ) . ‘
Inflation Rate 8.00% LB ' glonate . a benef it that conddn't be quantified, buk is scernas bolog wysitive
Real Discount Rate B 00y ' : ' :
Intsi-pal Rate of 6.29%

Retuirn
Net Pressot Value 115060
Benefit/Cost Ratio 0.2



TEVELOPVENT BUIXED =

Year

LOSYS:

Landholder *
Shire

ERA

TOTAL NOM. COSIS
TOTAL FEAL COSTS (N)
DISCOMNIED (C)

DENEIFITS:

Prod. incréase

Imp. lard value
Shire savirgs

SRA savings

Fencing savings
House flood savings
Silo savings
Aecess, phone, witer
Tproved techninuss

10TAL BEMNEFLTS (1}
DISCOUNTED (D)
HET BENEFITS (B A)
DISCOMIED (E)

CUMAATIVE BENEFT
DISCOUNTED (F)

14

11808

11888
404
2044

54506

20959
Ja03
3993

dan
3499
*

s

97924
A9348

[HYI7
1314

TRHHES
~239139

12930

12839
4047
1849

4606

20859
3403
3993

asn
34494
.

11025

89778
47007

84086
ALOLE

< 100972

16

13806

13866
4044
1859

84406
20969

34073
3993

340
3499

¥
11028

s
A4GD

BI409
A2491%

17314

~19407% -151764

TABLE § (;;;,ulfj

17

A6

14976
4047
1268

Habon

20959

3403

3993
440

34490
k3

11025

E 4 48

FRIRVE

/A
AN

KOG
410893

18 13
46174 17468
16194 17468

047 4041

1687 - 1802
HAH0L  HAS0G
20059 | 20959
SH4ur 0 3403

348% 3993

40 340

3499 3499

L3 ®
1126 - 11026
APIs - 89926
AUGHY  B8G3
BIGLHY  0DRSY
anaps o 3t
FANBY 221449

41868 34896

20

18865

- 18865
4047
1526,

54506

20959

3403

3983
240

34599
.

11026

89726
36832

18860
25308

306304
410

21

20374

20374
4041
1483

§4506

20959
2403

3893

340
3499

*

11025

97725
35078

T35
. 33826

383656
34038

22 2

22004 23765
22004 23765
404 4047
1364 1318
545068 54506
20959 - 20949
Wby 3403
3993 3993
3440 340
3499 3449
. L 3
11025 11028
87125 91725
33407 3816
CgEIRY 73960
#2004 40499
459375 543346

66058 96567

24

25666

25666
4047
1255

54506

20959

- 3a03.

3993
546
3499
o
11025

97725

30301

12085
29046

6505395

125603

25

29736 4300

43500

B 771 R
427969

218600
29719 1456169
4047 1078301
1195 945622

64506 3144837
141548 141548

20958 462047

3403 . BIG
3993 . 93835
34 Y997
M9 13499
*® :

10025 247705

239293 2273118
YOESS 114058R

211554 RIG249

HRINT 1N0LE

gina49

195066
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