©® Promotion of duties concerning guidance and education of water
: quahty engmeels |

- stagmg of seminars for water quality monitoring engineers
- testing for water quality moniforing engineer trainees

| @ Promotwn of duties for momtoung of water quahty at water bodies
- and pollution sources '

- Selection of water quality monitorihg points (pollution sources,
‘ nvers lakes) |
- estabhshment of collection waterlanaly31s methods

. = maintenance of analytical labora_tory

® Assurance of funding and p'ers'ohnel

84 Bﬁr&ens for the Lake Ypacarai Basin ManagementAuthority and
Already Existing Organizations

Itis premature yet to create a new 1nst1tutmn w}nch meets the outlme in
section 8. 1 from the pomt of view of finances, personnel and ex1st1ng agencies and
- then' work contrlhutmn A practical measure is thoughi; to be to form Lake
Ypacaral Basm Management Authonty, based on the Ypataral study team whlch
conmsts of §TP, INTN, SENASA, CORPOSANA, ICB and ANNP members. , We
- believe it would be advantageous to bolster thls office with personnel and duties
gladually so that in the future it can readily assume the administrative task of

~ conserving the envxronment

"In the beglnmng, since it will be dlfficult to secure sufficient personnel

and finances, it is desﬂred to censtruct an agency Whl(:h could assume only the

-duty of planmng and coordination; and then, gradually, could transfer over

functlons and personnel from agencies closely related to water quahty/env1ron-

: mentai conservatlon, and, finally, could assume the full capacity of actual

' operatmns and work execution.



CHAPTER X

CONSTRUCTION COSTS FOR THE WATER TRLATMENT PLANTS

As explained in Chapte: 2, the measures for water quahty consexvatlon dre
divided into twa groups: "hard" measures which refer o the establishment of the
treatment and purification facxhtieb, “soft” measures which refer to the

- establishment of legislation and to the education and instruction of water quality
conservation concepts. In the latter case, the costs are rather hard to dete1m1ne,
thus here one has attempted to calculate and present a summarized
representative estimate of the costs concermng the former (in US$). “However, i in
Paraguay, there is no authorized unit cost list relating to eivil engineering
operations, thus shown here is a standard monetary amount based on the
necessary costs of construction for the experunental fac1htles for this present
study and on the construction unit cost list of 1988, '

9.1 Lagoons

The experlmental faclhty, constltuted by the oxxdatxon pond set up at
the Aregua butchery as a part of this study, : has a treatment capaclty of
6m3/day, and a BOD removal rate of 50%. It cons:sts of three ponds in gradatmn
of which the aepth is m (total vqume is 108m3) attached by ‘a sedlmentatlon
pond and a screen as a pre-tr eatment facﬂltles and pump and sprmkler 1n erder to
create an aerobic state (Flg 59.91).

In this way, the costs of construction of this lagoon (including ‘an
anaerobic pond) of which the structure is snnple and doesn't 1equ1re secondar v
facilities, is dependent on the volume In turn, the lagoons volume varies.
depending on the amount and quality of the raw water and on the standard
water quality of the effluent followmg its treatment (refer to SmB for a detalled
explanation of this).

The total cost re'quiréd for the constmction of the é:ipei‘imenta_l_'
facilities is $4,960 and is detailed in Table S9, 91, The unlt ‘price for the
construction of the oxidation pond spemﬁed is apprommately $50/m3 |



Table 58.91°  Details of the Construction Cost for an Oxidation Pond System

Items Ur;;l;;t; e Quantity A(!G‘-)Sl;;t Remarks
Excavation ‘ 4 110 m3 440
Block 2 150 m3 300
| Embankment 3 80 md 240
Laying of Sewer Tile 6 5 m 30
.Wéter'prboﬁ_ng. - | 4 150 m? 600 Tar coating
| Ptjmﬁ(l.fi HP} 830 3 2500 | for Aeration
. Ele'ctric_Supply- . | : 850 - |3 phases, 220V
I Total 4,960

Volume of Pond: 108m3

9.2 Soil Absorption Treatment System

The domestlc waste water experimental facility installed at the Aregua
Police Station, as a palt of this study, has a treatment capacity of 600€/day, an
osmotic rate of 7.8 X 10-3 cm/s, an outer diameter of 100mm, 2 perforated polyvinyl
chloride pipes of 10m long, 1 septic tank of an approximate 3m3 effective
'capaczty, and 1 dividing receptacle, (Fig. $9.92). In order to maintain the
effect__thy_of soil purification, the PVC pipes will be used in a one-at-a-time

rotating fashion.

| The cost for the construction of this soil absorptwn treatment system

isin propm tion with the lenghth of the PVC pipes, and that lenghth’ depends on

the amount of dgmgstm waste water and the characterzstlcs of the soil (osmotxc

rate) (detalled in 5-8). J udging from the amount of domestic water used in an
average cﬁ;y in Paraguay and from the characteristics of the soil dxstnbuted in the
Lai(e basin, the lenghth of the PVC plpes needstobel-1. 5m/per person, thus, for
a fannly of 5, two pipes of 5~~8m would be jlong required.

_ The total cost for the constructwn ef this experlmental facxhty is $410,

and is 1temmed1n Table 59.92. From these results, the unit cost of construction

_ of this system is approximately $20/m, thus the cost for a family of 5 would be
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$100-150. Therefore, to construct one system for a group of habxtamons WOuld

gr eatly reduce the cost.

Table §9.92  Details of the Construction Cost for a Soil Absorption Treatment System’

: nit Prie . Amount : :
Items U (US$) ¢ Quantity (Uss) Remarks -

E'xcavation ' 4 30 md 120
Block 2 20 m3 40 _ N
LayingofPipe 6 30 m? 180 | PVC,¢ = 100mm
Backfill 2 2% m | B0 |
Waterproofing 4 5 m2 1 20 Tao coating
Total o | . - . 410

Eifective Length of Trench: 20m3

9.3 Raw Sewage Collection System by Cesspit Emptier

_ This system is presently implemented partlally within CltleS in the Lake -
basin, however it is carried out by private companies, not by reglonal umt but by
establishment. Furthermor e, the raw sewage collected is dumped 1nto the mvers .
and open spaces untreated. '

Here, as a domestic waste weter treatment measure for those areas
where soil absorption treatment is mappropnate die to the soil characteristics
and the space, the collection method for raw sewage by cesspit emptier should be
reestimated and the costs requlred should be calculated. Treatment for 3, 000

people (600 households) sewage amount at 2€/personlday, collectmn frequency
at 1/2 months, a distance between the urban area and the treatment plant; at
15km and a cesspit emptier capaclty of 6, 000€ and consxéermg the tlme reqmred
for collection and transport and the working hours for the operatlons staff would
absolutely require 4 cesspit emptiers. If the cesspit e111pt1ers were brought from
Japan, the cost per car would be $70,000 by CIr Asuncmn

Furthermore, in order to operate these eessplt emptlers annually, the
cost required for the fuel , malntenance and msuranoe would come to $18 000-



$20,000 and that for personnel, counting the drivers (4), the assistants (2) and
the laborers (12), would be $16,000-$18,000 (Table $9.93).

Table $9.93  Details of the Running Cost for the Raw Sewage Collection System by
Cesspit Emptier

Items U?ggjce Quantity A(Igg;?t Remarks
Pel'soxinel'Expenées
Operator . 5 960 MD 4,800 MD: ManX Day
‘Assistant ' 4 | 480 MD 1,920
' Labour’ 3 | 2,880 MD 8,640
| Car Méfpbenance Cost B
Fuel and Grease’ 3,600 4 _ 14,490
Repairs | 360 4 1,440
' Insurance etc 500 4 2,000
Total 33,200 per one yéar

for Four Cesspit Em_ptiérs

In introducing the raw sewage collection system by cesspit emptier, it
would be necessary to refurbish each house with the required type of storage

tank. In addition, as the dumping of untreated collected matter directly into

rivers and open’ spaces goes against any effort for environmental conservation, a

new raw sewage treatment plant would have to be constructed.

94 River Basin Sewarage and Sewage Treatment Plant
The percentage of sewarage provision in the basin is extremely low, and
explamed in 4-2 is the reason why the outlook on future provision planning and

main financial problems is bleak. CORPOSANA draws up the sewerage
provision plans and the construction costs are well understood, however, in

any case there is still nothing yet resembling a basin sewerage proposal.



As stated in 1.1 and in 1.2, the urban area is rapidly growing in the
basin, evidence of which can be seen especially in the Yuguyry River basin.
Consequently, instead of refurbishing the urban sewage system, a better course
of action would be the construction of a river basin sewerage system, as this
would respond to the needs of the apparent future urbanization.

With this view in mind, an estimation was _fnéde of the suminarized
calculated cost of a plan based on the laying out of two arterial sewers on either
side of the lake where the topographic positio'n is the lowest and the construcﬁion
of sewage treatment plants at the end of each (Fig. $9.93).

The length of the sewer on the east side of the lake would be 20km,
extending from the southern tip of San Bernardino to ‘the sewage treatment plant
on the right bank at the lower reaches of the Salado River. The length of that on
the west side would be 30km, extending from Ypacarai, through Aregua, to the
sewage treatment plant to the north of Luque. With the. topography along the
route as it is, pump station would be in 10 places. In addition, the. sewage
treatment plant would be the same as that described in 9-1, an oxidation pond of
which the scale would be 8,000ms3, judging from the estlma_ted treatment

population.

The total _cost of construction is estimated at $4,030;000; which is
itemized in Table $9.94. | | |

Table $9.94  Details of the Construction Cost for Sewerage and Terminal |
. Treatment Plant for a Given River Basin .

Items U | Quantity | AT | Remarks
Laying of Sewer Tile | _ - (p = 250mm
Bedrock Area 85 | 20000 m | 1,700,000
Sand and 30 | 30,000m | - 900,000
Gravel Ares ' ' ' '
Treatment Plant - 50 | 8,000 m3 | 400,000 | Lagoon
Pumping Station 10,000 10 100,000 | '
Othef Expenses ' o . o ' _ .. K | 690 000 30% :
1 Total o - | | 4,030,000 |

Populat:on for Treatmant 3 000
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1t should be kept in mind that as for the work involved in the laying out
of the pipe, earih pipes of & 250mm diameter wounld be buried in the ground,
kowever the work cost varies greatly depending on the condition of the ground at
the installation site. Furthermore, a separate necessity would he the cost of

constraction for the branch sewer iinking the each house and each urban area to
the arterial sewer,

85 'YuquyfyRivef F‘;eoﬁ.(}ontroi Channel

The objective for this canal would be to reduce the pollant load flowng
mts the lake by having the excess flood water in the Yuguyry River dlrecﬂy pass
into the Salado River. At the opening of the 'flood control channel, a diversion
dum would be built and during the normal water level river water would pass
through the normal waterways and enter the lake. “Therefore, the instaliation of
such & flood control channel would not effect the water level of the lake.

* The location and structure of the flood control channel is illustated in
Fig. $9.94. As for the body of the embankment, the grade of the slope would be
1:2 and an earth type, and upon the slope would be placed wire cylinders. The
extension would be 8km and the diversion dam would be 5m wide and made of

concrete.

The total for the summarized work costs would be approximately
$5,400,000, which is itemized in Table 89.96, The principal portion of the work
would be embankment work, thus depending on the unit cost involved, the total
work cost could greatly vary. The on-site material available here, to give it a
sandy cgmpsctmn would require work, thus the unit cost for the embankment
Work including ma%er;al exXcav ‘i’(an and transportation, would be $101m3



'l‘ﬁble 85995 Detailsof the Constr uctlon Cost foa the Yuquy1 y Rwex Flood Control

Channel
i - UnitPrice | . N Amount - T
ltems v (; S8) ée | :Qtlaflt.lt;; | .(US$}. ‘ Remag’ks :
Diversion Dam
Concreté Piacing | 40 . 55  m3 2,.20_0 _
Mold B | . 1doms | 2100
Earth Levee . : e | Leng’t‘l.m: ékr_n
Enbankment . |- 10 48d,000 m3 | 4,800,000 Mi};i'ng; Tfané- ;
T : . : - | portation, -
N Material ete. -
Wire Cylinder ‘ <10 B.B {16,000 m | 104,000 | |
'I‘emporaxy Work : & | _ : 490,400 N
“Total e o | 5,398,700

9.6 Was’ce Water Treatment Plant for V. egetable 011 Reﬁnery

Here is s1mply a presentatlon of the requlred $200,000 fox the chemical
treatment plant (presently out of operation) which was constructed for high
density waste water by Capiata CAPSA in 1979.

- This plant was demgned to numfy, up to 1 GOOppm waste water of a BOD
denssLty at 9 OOUppm thus has a treatment capac1ty of 5m3/h. The treatment
procedure is as follows: the oil is separated and removed by a sulfate mlstux e;
neutralization by the addition of lime; coagulatwn and sedlmentatlon by the
addition of aluminum sulfate; the dlscharge of floating debrxs and the drymg of
sedimented Jsludge

The original plan calls for an ox1datmn ‘pond to be dlrectly aﬁixed to thls
~ chemical treatment plant, however the plant at thxs time is mthouf an oxldatmn_
pond. ' '



CHAPTER X

| SOCIOECONOMIC BDNLFITS OoFr
WATER QUALITY CON SERVATION MFASURES

As explamed in Sectmn 8. 3,1in order fm water conservatmn measures fo
have the support of the populatmn and be’ effpcted without dlfﬁculty, it is
1mperat1Ve to demonstrate that the benéfits of the measures will exceed the losses
1es&1tmg if they are not nnpiemented However, this proflt must include
economxc benefits not spread via the market (in other words, exterlor effects).

Presently not en_ough facts exist for a cost/benefit anslysis; therefore, this '
report can only expound on the socioeconomic benefits that will derive from the
conservation measures. | '

The SOCIOECOHOI’QLC value of a safe quantlty, _quahty and flow of water
from 1akes and rivers can be divided as in the follcwmg @ useful function as
zesource for potable ‘industrial and agncultural Water, @ useful functmn as a
resource for a p}easant ex1stence for people and animals (functionasa resource for
national territorial conservation without causmg mundatmns and erosion and for
a pleasant atmosphe:te at tourist and recreation spots).

Consequently, the benefits of conservation measures wﬂl come as a
consequence of the maintenance of these two functions.

As Sectlon 3.1 explamed the Lake and its basin kave not been fully used
on a wxde scaie, the basms populatlon is subject to an abundant spread of health
hayards and the vital changes which occur in the ecological systera are notmet at
the same rate by degradatmn of the environment, Ac\.ordmgly, present profit
~ from water quahty conservatmn measures does not exceed the expenses, however

- for the next generatwns, the potentnal for profit is quite remarkable

| The fallowm gisa detalled explanatmn of the content of the beneﬁts
1 Reductmn of costs for water purlﬁcatlon and water waste treatment

* If the water quahty is lmproved in the lake and rivers, the cost for
".'purlﬁcatl on can be cut before the water is supplied for public use.
" Pre gently (,()RPOSAN A uses the Lake water as the city water source to

y
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supply only 1,095 houses in San Bernardino. However, as stated in 8.1,
in 10 years, if the supply ratio reaches 8~10 times what it is "no'w, the
reduction in purification cost brought about by the zmprovement in water

quaht}’ will ameunt to qmte alarge qum

If the water quahty worsens, complex treatment fa0111t1es wiil have
to be established at pollutlon sources and garbage and pollution
treatment as well as dredgmg, will be necessax y at marshes and rivers.,
Then the fac1hty mamtenance and contmuous operatmn cost Just as at
punficatxen sites, in proporbmn to the degradatlon of the water, w1ll be
quite large. Thus it is apparent that w1th an mltml 1mp1 oved quahty of‘ :
water, all operations can be handled at a low cost.

2)  Reduction 'i:n_hedltlgicare'_cq'st_fdli inbabitants _.

In areas like Ypaéarai where there are ho water works, the reSult
from usmg wells contaminated by domestic efﬂuence is-an abundance of
diseases in chlldren Accordmg to SENASA 8.4% of the deaths from
1980- 1982 were 1e1ated to diarrhea or other bowel disorders. If' water
quahty conservatlon measures were carried ‘ot and’ groundwater_
pollution ended the detnments to heaith wouid be reduced and 80 would
health care costs for 1nhab1tants '

3) Reductio'n in-animal_ health car_e_ cost and incx;eese_ in product v’a_lp.e

Cattle breeding is Ypacarai basin’s principal industry, however
pasturing animals exper ience welght loss in the wmter season, and due _
to drmkmg contammated wate1 develop dlarr‘hea and lose even more
nght If there was an 1mpr0vement in water’ quahty, dlaxrhea
problems m ammals would cease, thus there wuuld be a reduction m
"health care costs for anxmals and alse m the tl.me requxred to sth
ammals to the market from a px resent 3-4 years to 2 3 years In addltmn,
the value of the products would i inerease greatly ' o

4) Increase in farm income due to f_iver Wai_;er }l'se. asirrigation
Presently, there are areas in the basin where the river water can no
longer be used for ir rigatmn due to mdustrlal efﬂuence 1nf1ux If the :

- river water quality was 1mproved and then used for irrlgatlen even
small scale farms which cannot afford the excavatlon for deep wells,
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‘could rest essured of being able to vield a large amount of profitable
| pmduca Ii ke strawberry and an increase in their incomes,

5) I}zcrease m tourist recveatmn area income

Thse value of tourist recreatmn areas which base themselves on the
presence of water bodies is determined by the scenery and surely the
amount and quality of the water. Water quality conservation measures
not only improve the quahty of the water but also recycle the water
- amount which results in an appreciation of the value of the area. By the

© . way, research done in America showed an increase in visitors and an

‘extension in their stays in areas of improved water quality.

An increase in tourists _aﬁd long-term stays naturally bring about
“an increase in the income of these areas. In Ame’ricé the breakdown of
~ tourists’ expenditures is 48.2% for parkmg and yacht and boat i use, 22.4%
fqr souvenirs, 15.8% for }odgmg and 9.1% for restaurants.

6) Appr_ecsanon inland value surrounding water bodies

 With an improvement in water quality, the environment
surrounding the water improves as well, thus bringing about a high
_assessment of residential and tourist récreatio_n areas and then an
a?preciatimi in land prices. In this region, already landowners
understand water quality improvement as an increase of their assets.

7)  Prevention against decrease in farm production

According to a survey done in India, surface soil run-off at lem/year
“resulted in a decrease in corn pmductiﬁn from 100kg/ha, in the first year
to 52kg/ha in the second year and to 5lkg/ha in the third year (FAO
.' report). Accordmg to these numbers, in the Ypacarai basin, water
quality conservation, as a prevention against surface run-off, could save

| 15& 300 tons of corn in one year, if nnp}emented

8) IBcrease in fuei FesoUrces

ntly in Paragnay, resultmg from an increase in the use of
use of wood maferials for fuel has not grown,

~ Rece
pmpane gas and electricity,
However, wood materials are an extremely important fuel resource for

‘daily life and for brick, pottery and bread factories. In 1986, the nation’s



consumption rate was: domestlc, 1, 224 106 tons and mdustrlal -
production; 1,518, 691 tons Moreover for the Pax aguay iron. works at fall
capac1ty, even the chat coal uge amount could equal a present 20%.
Recommendatmns for ioreetry operatmns as ‘water quality conservation
~ measures have been ralsed however the wood matemals resulting from
- this could also answer the demand for fuel resources ag mentmned above :
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CHAPTER X |

- FURTHERING THE WATER QUALITY CONSERVATION PLAN

111 _‘:"Ye.a.rlypian

in Grder to implement the water conservation plan without losing time it
is necessary 1o consider the many types of measures outlined in 9.3. For that very

- reasont this repart has examined the conditions in whlch these measures will be
apphad : '

- 1'_} Apphcatmn of the techmques of water treatment and pumﬁcatwn

“In order estabhsh water treatment and punficat;on facilities, if

- the acqmsxtmn of land, the water quality standard for dlschaz ge and the
cost sharing system legalities are not Q'-eti;leﬁ the execution is bound to be

- guite problematic. Consequently, the estahhshment of legxslatmns
comes first, however, it is semewhat poesﬂ:ﬁe to eatabhsh the faclhtles,

| ~ depending on the proper apphcatmn of present legmlatmn For example,

-concermng operatmnal suspensxon or existing dramage treatment

~facilities which require repair, the dlrectmn of the future funcions would

‘he posslb}e if the admmxstratwe agency possessed eneugh guidance
paientml o L

_ In a sense, if 1eglslatmn is not ﬁxed for the establlshment of '
'ezwxmmnental conservation which assures a }arge capaclty for natural'
purﬂicauon and of the public water bedy, for the determination of the

- necessary monitoring specialists and their related duties, and for the
hmd use regulations, excution is: going to be extremely difficult,
However, before setting up: legmlamon, selection must be made of the
'zﬂnes requmng conservation, and land use plans which would prove -
: effective for water quahty conservatmn must be designed. Furthemcre,
 the prﬂhlbltlfm of dumpmg garhage and poiluted matters into ‘the lake
' and rivers, and the campaign for forest and swamp protection can be
effected withoutl having to wait for the implementaion of legxslatmn.
-*Therefoze, even the sense of the administrative agency’s enthusn.asm

'should be made apparent asearly on as pﬂsslble



2}  Formulating legislation

Chapter 6 points out the legislation necessary for water
conservation. To implement this legislation, information must be
collected upon which a coherent legislative structure can be erected,
That legislation, in turn, will help to unify the population and the
institutions, as well as establish systems of support and penalty.

3) Instruction and education

All sectors of society must understand and support the idea of water
conservation for it to move ahead. Therefore, instruction and education
of all proposed activities must remain a priority.

4}  Bolster the administrative agency

As Chapter 8 explained, the central administrative agency should
have the functions and powers to oversee water quality control
throughout the basin, First, though, all existing organizations must be
told of the need for this new agency, its functions and proposed powers.

Presently, there is no proposed length of time for water conservation
measures to achieve their goals. However, if we take into account that after ten
years palpable results will not be available, the most appropriate time frame is
approximately 20 years, Considering that in the year 2011 (within 20 years)
Paraguay will celebrate the bicentennial of its independence, this seems to be a
good year to envision for success of the proposed goals.

Incidentally, in Japan, lake quality environmental standards (general
items) were established in 1971 by the Environment Agency and their effects, 15
years later, were only perceived at 50 of the 115 places,

Fig. $9.111, as stated above, is the yearly plan, having been devised
according to the established accomplishment date of 2011 and upon consideration
of the context of various measures and the required time.
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11.2 Financial Resource Planning

Getting financing from the national budget in order to implement
conservation measures for Lake Ypacarai and its basin as proposed in Fig. $9.111
is difficult. Tmplementing installations for water treatment and purification can
be assisted by international economic aid. Nevertheless, resources to assist in
compiling information, monitoring and carrying out activities of diffusion should
be supported principally by internal resources.

Methods for the procurement of funding are the following: @
introduction of new tax regulations, @ using the profit from any operations, ®
introduction of tax breaks for those contributors who bear the cost of facility
establishment. However, @ is found to be the most effective in assuring a long-
term financial resource.

Today, in any country, it is common sense that the contributor to
pollution bear his/her proper cost burden according to the contribution amount
(pollution contributor burden principle). Therefore, new taxation regulations
based on this principle would easily win the people’s support and , it is thought,
constitute the best method in finance procurement for the conservation
operations.

Investigation needs to be carried out in order to determine the index of
the tax and to understand how to balance the relationship between the index size
and the amount.

As a tax index, specially-fixed water quality item establishment is the
most rational, however it is necessary to prescribe measurement, seasonal, land
point and check methods, which is a fairly cumbersome task. Accordingly, it is
very common and convenient to index the effluence amount (or usable water
amount) and the amount of products manufactured. However, as that amount is
not verified for the factories and businesses in the lake basin, the relationship
between these amounts and the pollution discharge amount (there are big
differences depending on the type of enterprise) is also not known, all work has to
begin first by trying to understand these amounts.
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