garbage and sewage which was then dumped into the rivers. “Along with the
“development of roads, various factories moved into the region. The vegetable oil
refinery, the Iargest seale ‘industry in the Lake basin, dlscharges hlgh

concentration waste water w1thout treatment

Smell farmers; due t’o‘thelr' low income, eannot afford to use excess
fertilizer and agucultural chemicals to overcome the peor 3011 condltlon. In the
pasture which occupies a large area in the Lake basin extenswe pasturage hae
been continued. Although cattle produces lar ge amounts of manure, most of.
which is decomposed to inorganic substance_s_, in. the_,hea_v._y. raing it has been
allowed to be washed away mto rivers.. ' |

_ Wlth these practlces contmumg, propex use of the Water 111 the mvers and
the lake becomes impossible. Furthermore, the Iong~term effects of the contmued
sand and mud runoff and deterioration. of the. water quahty, eventually
destroying Lake Ypacara1 and its surrounding eceloglcal system T

it is the natural phenomenon that the shallow lake become smaller by
eutrophlcatxon and sand -and mud mflowmg‘ Hewever w1th mcreased human
activity in the basm area, this pr ocess is accelerated and the life span of the lake
is reduced. Therefore, if improvement in the condition of the lake and extension
of its life span are desired, strict legulatmns must be apphed

Planmng fm water quahty conservatwn means to cut the f’low of _
envxronmental change shown in Fig. S9. i1, at some pomt Cuttmg the flow near
its source would be the fundamental measure, but gaining approval from those
directly affected will take a long time, Durmg that time, the enVIanmental
condition would only get worse. On one hand, eutting the flow near its end would
be a comparatively short-term solutmn, but long~term effectweness is d1fficu1t
Consequently, itis necessary to combxre the Johg-term fundamental measure and
the short-term munedlatley effectwe measure’ fer Water quahty conservatlen

“taking into consideration. R R R

12 Generation and Discharge Conditions of Pollutants in the Lake Basin

The pollution sources can be ciass1fied mto two categorles, pomt swrces_
and non- pomt sources. Pomt sourceg are those 1dent1ﬁed Non- pomt sources are
those areas where generat;on and dlscharge condltmns a1 e not eaelly deterrmned



The point sources of the Ypacarai Lake basin can be clasmﬁed into’ the
followmg categomes damestlc sources consist of private housing; tourism sources
consxst of hotels and clubs; public famhty sources consist of sewage treatment
| plants and hosp1tals mdustry sources consmt of vegetable oil 1ef1nerles butchery,
food productmn factories and others. The characteristic feature of pollutxon
‘sources within the Lake basin is that most of the 1ndustry sources deal with
_agnculture and lvestock derlved pr oduct. '

I‘1gu1e 89.14 shows the distribution of the major point sources, Industx Y
sources is centered around the Yuquyry river basin, and the tourism sources is
concentrated on the east side of the lake around San Bernardino,

The basm populatlon is about 210,000, however, most domestlc waste
‘water is treated by infiltration tanks at 1nchv1dual homes, and that of only about
15,000 househodls is sent to sewage plant by sewarage, Attourism sources, septic
tanks and storage tanks are installed, however, in many cases, there is not
appropriate monitoring of these. The largest problem among industrial sources
are the 4-0il refineries which discharge a large amount of hgh concentration
waste water At ather samil- and medium-scale factories, as well, there are
scarcely lagoons provided, resulting in the water bemg discharged into the rivers,
untreated As for. genel ation load from point sources, domestic- orlgm load is
hzghest followed by that of industr y

On the other hand the non-point sources can be classified by land use
into: the followmg five categories: pasture, cultivated fields, forest, urban zone
“and’ other areas (water area and barren land). All these areas and their
correspondmg spemflc dlstrlbutlon rates are: 111ustrated in Fig.89.15.
Conmdermg the entire basin area, therea is a relatwely high proportion of
pasture . land. In the Pnayu basin, there is much pasture land, but in the
Yuquyry basm there are more cultwated fields and urban zone. During normal
~ timein these areas, the pollutant is accumulated and in flood time, the amount of
fpollutant is dxscharged ‘The sand and mud, a king. of pollutant d1scharged from

‘non-point sources, generate at the mountains and hills without vegetation cover

-and at the riverbank suffering lateral erosion remarkably.



1.3 Present Pollution State of Infiowmg Rivers and the Lakt :

There are > two msqm rlvers flewmg 1nto Lake Ypacara1 fmm the north,
the Yuquyry, and from the south, the Plrayu (the lattel sphl,s mte the Yagua-
Resa-u and Y—Pucu rivers at its downstream) Both river systems cmfer neaxly
the same area, but the amoun{, of water comlng from the Yuquyry is about double
that of the Pirayu at the normal water level The Yuquyry flows mestly through
urban area, makmg its dischar ge rate rather hlgh Besides these two ma,}or
rivers, in the east and. west, several small streams also flow dlrectly into the Iake

At tlmes, the river water quahty is affected by drastlc changes,
especlally the Yuquyry. It can be said, however, that these chenges are not
seasonal, Yet, when comparing the water quality in the- Yuquyry the Yagua-

- Resa-u and the Y-Pucu, in every item the Yuquyry is by far the. worst at normal

water level. This is because the Yuquyry.Rlver hasa large populatmn_.and Most
of the industrial pollution sources in its basin, it is'belie’ved ‘However, the water
quality of the Yagua-Resa-u and the Y-Pucu is remarkably poor durmg flooding.
This is thought to be due: to the high contribution rate of load discharge from non-
point sources in both rivers. Itisestimated that about 50% of the load enters the
Lake (meludmg the mar shes) from the Yuquyry and about 30% from the erayu

‘Water from the Yuquyry passes through tne mde marshes befme
entering the Lake, and, the pollutants within the water are removed w1thm the
- marshes, - Figs. $59.16~89.18 show: the water quality before and after passing

through the marshes, and also the iake s water. quahty ‘From thls, we learn that
the water before passing is of a quahty much worse than thatof the lake and’ that
after is equal or better than that of the lake. As for t.he Yuquyry, at normal water
level, around 80% of S8, 75% of TN and 70% of TP are removed., The marshes in
the Pirayu are of a small- scale thus, the removal of pollutants ig’ falriy lewer
than in the former, :

The- fellowmg isa laok at the pollutlon condltmns dwlded mto vanous

cemponents

Bactenal Poll'uho’n There is no” rehable data regardmg the
consequences of this type of pollutlon I San Bernardxno, doctors have yet to
repoxt any bacterial sickness due to drinking the city’s water or bathmg in it.
However, a report by the ICB cites cases of 1rr1tatmn of the skm 11ps, ears or eyes
of people who have bathed in the Lake. : '



Counts on the number of fecal coliforms are as follows: downstream in

the Yﬁquyry it is high, with tens of thousands per 100m¢ in the summer; and with

-mom than 1000 MPN' pel mé in the winter (by Japanese reFulatwns, waber

contammg more than 1000 per m¢ is considered unsuxtable for bathing).
Thr oughout the yeax the counts of number in the lake were extremely low,

| COntammatmn by Toxic Materials: There is no available data
addressing thm issue. During a sur vey done in'July 1988, heavy metals in the
water were analyzed only once and were found tobe at an extremely low level,

Orgamc contammatlon As for organic contamination, the indexed CO})
concentratwn reaches a high of 50mgl£ and a low of 20mg/€ By this, the I‘apid
- progress of pollution can be understood. The BOD density being much Jower than
“the COD indicates that a better part of the organic matter must be difficult-to-
decompose ‘With a high COD density, however, DO saturation is high at the
bottom Iayer the anaerobic water body is not formed. :

Eutroph:catmn From the result of thls and past studles, it is apparcnt
that eutrophlcatlon is at an advanced stage. The following data was compiled on
‘the: quality of the surface water from February 1988 to February 1989 (average
value of 5 points): TN density was at its highest at 3. 3mg/€ and lowest at 0. Tmg/e;
TP density the hlghest level of exceeded 0. nglf and the lowest level was
0. G?mglff thus reaching a hypertrophxc condition. Low transparency levels cause
plankton to breed at an unusually high rate. This can be controlled, but at times,
strange odors and tastes have arisen in the water.

Turbxdlty As turbxdlty is the most remarkable characteristic of the
lake, the indexed transparency degree, according to ex1stm,g data, is normally at
an extremely low less than 15¢m. This takes away from the aesthetic beauty and |
pleasant hathlng atmospehre. The SD was 60~80cm from Feb, ~Sept. 1988,
however, accordmg to the nearby inhabitants, this as quite uncomion.
| Furthermore, the SD dropped 25¢m in Feb.~Mar. 1989,

“When SD is lower than 30cm, the water color appears as the color
_ ..resultmg when gray ash is mixed with something black, and the attenuation of
‘the Juminous internsity is remarkable. In contrast, SD at 60~80cm results in a
- brown/green coior in the water, and the aftenuation of the luminous intensity is
| not as small asin the above case. The content of the matter WLthln the Lake when

| the water is black is still not clearly known,



1.4 = Pollution Factors and Mechanism in the Lake

Accordmg to the conclusmn of the water balance calculatlon, the
1etentmn time in the lake is esumated at around 100 days As the lake wa’sei is
mixed well vertically and homzontally, the dlfferances in water quahty between

points are small,

me the varlatlon of the lake wate: and the coucluqlon of pollutlon
s1n1ulat10n during the mvestzgatmn permd we can assess the main tacotrs Whlch _
control the water quality in the lake as the followmg @ remammg load which
inflow from the river,. @ the increase of phytoplankton in the; lake, @ elu’mon
from bottom mud and stirring up of bottom mud by" wind and waves: Each ratxo

-yaries dependmg on weather and water cond:tmns, for example, doing flooding

the ratio for (D increases and in summer which the water temperatuxe is high'and
‘the sunhght is strong; the ratlo for @ i mcreases Further frsm Juiy to
September, when the wind is strong, the ratio: for @ mcreases. Flg SQ 19
g’raphlcally shows the behavmr of pollutants m the lake R

Because the numencal model has not yet been completed we can't
“wholly trust the conclusmn of pollution simulation. using that model However, if
~ the amount of polluted matters (COD) 1nﬂomng from the basin Were decreased by
half, the water quality would not:be 1mproved very much, and if no measures'
‘were taken pollutwn would increase rap1d1y Per T



CHAPTER II

OUTLINE OF WATER QUALITY CONSERVATION PLAN

2.1 . Procedure for'Deciding on an Appropriate Plan
. Water guaiity;conservation pla.ri.rii:n.'g usally follows 't‘;he proce_cfure below:
i (1) Establishment of conservation goals -

In aécordance with the activity in the basin and its effect on future
.+ usage demands, conservation goals and itemized water quality levels,
- -should be estabhshed

(2) Selectlon of apphcahle measures

o Con51dermg natural and SOClUBCOIlOInIC conditions from the several
- goals outlined in (1}, applxcable plans should be seiected

3 Formula'tlon' of altern’atlv‘e plans

In order to preserve the water quality in. the lake and swamps, one

single ‘plan is not sufficient, a combination. of several carefully

_ constructed measures is needed. At thisstage, the plans decided on in (2)
- should be combmed and alternative measures should be dl awn up,

. (4) Selecuon of a plan that will meet the proposed goals

D Through 51mulat1on and other techmques, the best altematwe
'from (3) should be chosen

; '(:5) Evaluatwn and selectlon of an a1t9,1 native plan

. The plan selected in (4) should be thoroughly evaluated according
' to cost, reaction from the people in the basin, predicted results, effect on
‘the envirenment and society. Then the most suitable proposal should be

t selected

- For this stu&y, a plan of conservatlon will be devxsed accordxng to the
because of Paraguay’s socloeconomlc condition, the

above procedures HOWever,
d from the beglnnmg, and due to the fact that

scope of the plans w111 be limite



sufficient data in several areas has yet to be cbllected, the selection process from
(3) to (5) will be simplified and a plan drawn up.

2.2 Keynotes of Strategy

- Among the measures for the lake water quahty conservation, mciuded

are: the basic 1nvest1gat10n and reseéarch to claufy the glst of measu; es, water
unﬁcatlon techmques for the preventmn of pollutant generatmn, dlscharge and
influx, removal of pollutants, and legislative and admmlstratlve systems for the
regulation of human activities which induce’ pollutant development and
“discharge.- Furthezmore, educatlon ‘and enhgxghtenment on water quality
conservatmn and str engthening of the admmistx atwe system-are mdlspensable to
get the support from citizens on every strata on the apphcatmn of water
pumﬁcatlon techmques and the new legnslatxve syqtem ' : '

" Here we propose the promotlon of the Lake Ypaearal basm water quality
conservation plan as based on the five followmg obJectwes @] basm investigation
and research, @ apphcatmn of water quahty 1mprovement techmques which

consider, as well, the conservation of the envxronment @ 1mplementat10n of -
legislation related to water quality conservation, @ diffusion of the concept of
water quality conservation, ® reinforcement of a water quahty conservatmn

administration.

From the results of the pollution simulation, this is predicted that, even
if the pollutant inflow from the basin were cut in half, a sudden improvement in
the quality of the lake water could not be expected. Furthermo;e, it is not a
question of the 1nex1stence of techmques which could: temporanly improve the
water quality, on a short-term basis. However, as there are many problems
which require mvestlgatlon at the present stage, _the measures must be all-
encompassing, Preferably, from the point of view of 1mprovement in the living
environment in the basin, a plan for the 1mprovement in the water quahty of the
rivers and the lake, resulting from the des1gmng and 1mplementat10n of long-
term pollutlon measures, is desired. s ' RO

Fur thx 'more, development is progressmg, it can be said, and a ﬁounsh;ng
natural environment still remains in the basin,: Consequently, even if the aim is
for the application of water quahty improvement techmques 1t is not only a
question of the establishment of water treatment and puuficatlon facilities, but



the positi‘v'e conservation and expansion of forests and marshes and the necessary
use to the fullest extent of the natural purification potential,



CHAPTER Il

HXAMINATION OF THE GOALS OF WATER CONSERVATION

3.1 Present Use and Futme Demand of Lake Ypacaral its Inﬂewxng Rlvers
and the Area around the Lake - :

Pz esently the lake's water is used by CORPOSANA fo supply domestxc
water to San Bernardino's 1,005 houses. ‘Only 20,000 (wmter) 60,000 (summer)
- m3/month is taken and none is used for agncultul al no: mdustnal purposes. As

discussed in 5-8, the eutroph;catmn and or gamc contammatmn in the lake
progress mgmglcantly, ‘however as the turbldli,y is, normally remarkable, the
phymplankton production is suppressed, and it is two or three times a year that
ohstacles occur in the San Bernardino water pumfymg plant and strange odors

and tastes appear in the pubhc watel

The lake basm primax 11y is used for bathmg and yachtmg in summer,

and notin the leastasa ﬁshculture grounds

Accordmg to the survey done by SENASA and CORPOSA‘\TA at the
present rate with the rise in population daround the lake, in 5-10. years, San
Bernardino, as well as Ypacaral Itaugua, Caplata and a portlon of San Lorenzo,
will lose the ability to receive drinking water from the lake. The report also
states that the groundwate1 in these areas is scant and that the water is salty,
therefore it is not adequate for dr inking water

_ Incxdentaliy, the total of the ahove mentloned dlstrxcts' urban populatxon
is 50,000, and at the present gmwth rate w1ll reach 70,000 in 5 yeaxs (7%/year-
average) and in 10 years, 100, 000, If this size of populatlon were t0 depend on the
lake all of their necessary, in ten years, CORPOSANA would have to treat 8~10
times the present a_mount of water at the San Bernardmo water purxfymg plant

Tourxsm and recreational actwmes Whlch utlhze the shores and’ water '
surface, along with the 1mprovement in the national standard of living, are
expected o increase more and more. In the base area of all these activities, San
Bernardino, the recent population increase rate is the h;ghest in the basm (1972-
1982, average of 8.9% a year) with the expansmn of hot_e_l and boatmg facilities,
~ and the opening of many shops intended to attract tourists and recreators. |
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- The scenic beauty of the 1ake and its surroundings is an ifportant factor
for tourlsm and recreatmn zone. It is necessary, then, to maintain the ecosystem
with praomty given to vegetatmn It is also important to prevent the rise of foul
odors caused by deterioration of the water quahty, which would negatively affect
the tourist and recreatwn trdde -

Use of the nvers to serve recreational needs is dlsappeaung because of
detenoratmn of watez quahty and pr1v1txzatmn of river banks. However, 15 years
ago, people hvmg near the basin often used the rivers as a recreational area.
Presently people who are logistically unable to use the lake hope that the rivers
wzll he cleaned up and made suitable for recreation as before. Fmally,
preservatzon of the uversxde forest is needed to enhance and maintain the scenic
beauty of the area, as well as help in water conservatlon efforts.

32 .Coﬁteni:. of the Goals for Water 'Qualli'ty :C'onserv'atidn

If in. the futule, the water use in the lakes and rivers, and the
surroundmg Iand use take the same shape as described in the prevmus
' paragraphs, 1!: ws.ll be necessary to propose the following as obJect1ves @ use of
_ the lake water for potable water supply, ® use of the sur face of the lakes and
rivers for recreatxon and @ mamtenance of the aesthetxc quahty and ecosystem

_of the area surroundmg‘ water bodles

Ttis desu‘able that as far as possible, water used as potable water not
only be free of bacterla and organic matters which are hazardous to the health,
“but also be free of matter which hmdexs water punficatlon (a large amount of
partlculate substances) and matter which causes unpleasantness during usage
(Phytoplankton whleh causes unpleasant odores and tastes and i iron and humie

acid whmh cause. stl ange colors to appear) These undesxrable matters could be

removed by purtﬁcatlon processes, however, the higher the concentratmn of such

matters in the water, the hxgher the technology required must be and the higher

the cost for pumficatxon becomes.

As for the water surface of lakes and rivers used for recreatlonal

'purp-oses, besuies t,he pr -oblem of the existence of bacteria and orgamc matters

| __whlch pose health hazaxds, there is also that of the ex1stence of turbldlty which

‘I‘esults in the loss of aesthetlc pleasure

K~



In the case of Lake Ypaem ai, on a nor mal bas1s, turbldlty is remar kable
(SD is usually less than 15cm). The matters causing thls tu1b1d1ty are the
following: @ dissoled substances 1nflowed with river water (thought to be
princiaplly consisting of difficult-to- -decompose. organic matters), @ the
phytoplankton produced in the Lake and its dead remains, @ bottom mud stxrred—
up by wind and waves. However, the rate of amount and composition fluctuate
greately depending on the weather and hydological conditions. “What is a
particular problem is the turbidity when the water is a black color, however the
composition of this is yet unknown.. Furthermore, as the lake is shallow, the
turbldlty described in @ cannot be avmded '

~ In order to maintain the scenic character and the ec.,o-system suneund—
ing the water body, gross problems arise with the presence of organic matters
which reduce the oxygen in water and the lower areas, as well as with the
nutrient salts which accelerate the internal productlon Fig. §9.31 shows the -
possible effects an increase in orgamc mattels and nutrlent salts could have on

the water body eco- system and environment.

In Lake Ypacarai, because of a contmuous vertlcal mlxture of the waters,
oxygen exists in lower reaches of the lake. If the aaecumulatxon of organic
subst;ances continued, anoxxc water body and ext1 emely determrated bottom
materials will be formed in such inlets at the lake margm where mlxmg of water
is insufficient. Further, such enwronmental Lhange will result a root rotof
aquatic plant and the generation of foul odor: Ina portlon ‘of the Yuquyry water
sytem, there are such areas where organic mat_ters ar_e‘re_taxned to rot and send

out foul odors.

As stated above m 1mplementlng watex quahty censervatwn objectwes,
through the use of the raw water for potable water, such problems as health
hazards (baetena, orgamc matters), obstacles to pumﬁcatlon unpleasantness in
use, and thus, the pollutlon of recreatmnal and domestlc env1ronments will be
fought. Although these may be desu:ed all of t.hem may not necessarlly be needed
depending on the nature of the env1ronmenta1 admmxstratmn ; o :

_ Looking at water supply in Japan, 26 1tems of water quahty standards
are fixed, however, from the v1ewpomt of enwronmentai admlnlstl ation
objectives, while respectmg these standards, other more convement onies, with
consideration for other hydrologle uses are apphed to pubhc water bodles. These
standards are divided into two categorles human health protectxon and life -
environment conservation; the former are applied as one uniform standard to any
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public water body, and the latter applied in varied forms as it attempts to
respond to the specific needs of the particular water body. The establishment of

the same type'of water quality conservation and administration obJectwes is
thought to be suitable for Lake Ypacarai and the inflow rivers.

3.3 Index and Viable Goals for Water Quality Conservation

In order to estabhsh the Ievel of the water quality as an adm1n1strat1ve
goal there must be certain basic technical criteria (decision conditions) which
comply with objectives for these water bodies. Thus, even if these criteria are
present, if we do not have the necessary polluted water treatment and water
purification techmques or the ability to bear the expenses needed to execute the
measures, we cannot set these criteria - as administrative goals Therefore, in
order to establish viable goals for the administration, it is necessary to evaluate
gan_éral scientific ¢riteria, as well as legislative, administrative and technical
applicability. Also, we must look at the relationship between social benefits and
losses before implementing these goals.

For the Ypacarai basin, the 'pollutant.b and their effects on human and
ammal life are not yet sufficiently known. Furthermore, in order to achieve the
water quallty standards, the administrative and technical demands present a
future problem Consequently, at this point it is difficult to establish an objective
level of an adequate foundation, ‘however, based on the water quahty data
obtamed by this study, by ICB and SENASA in the past and the standard value of
J apan the followmg tentatlve items are proposed.

1) Health Items (TOXIC Substances)

Table S9.31 shows the categorxes and standard levels set up in
Japan As it is believed there is no great difference among races and
~individuals in tolerance of toxic substances, we will tentatlvely apply

thls reasomng

Among these toxnc substances are cyan, mercury, cadmium, lead,
‘chrome, arsenic and PCB which originate at sources such as
metalliferous mines and factories, and mercury, organic phosphorous

- .gnd: arsenic which are contained in agrieultural chemicals,
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" Within the basin, there are no metalliferous mines, e.nd‘faet'ox ies
 which possibly. discharge the mentioned toxic substances are few in
‘number (San Lorenzo chemical factory and tanneries scattered around
the Ypacarai). Moreover, the agricultural ehemxcals used in the basins _
are sumichion {Japanese made) and Tiodan (German made), which are
low in poison content and are used eparihgly. ‘ |

: Consequently, What would be more. effectlve at thls pomt instead
of depending on a water quality survey, would be an adequate under-
standing of the situation of toxic substanc'es in use qt selected factorxes,
and an under stanchng of relevant agrlcultul al sales, followed by
gmdance on smtable use methods and treatment methods. ' )

2) Items related to lemg Envu onment

As Table S9. 32 shows; in J apan for leke water storage a.t over: 107
m3, 7 water quality items have been selected: pH, COD, S8, DO; number
of fecal coliform, TN and TP. In: addition, standard levels of average
yearly values which respond to the usage objectives have been
established. x

Ifthe attempt is made to use lake water as potable water followmg
ordmal y purlfymg process by sedlmentatxon and ﬁltratlon in Japan, the
A-type standard shown in. Table SQ 32 (’I‘N and TP —related II-type)' _
~would be apphed to the lake in questmn However 11’1 the case of Lake
' Ypacarai, with the present water quality, it is bemg used asa potable
water resource with no major problems. Therefore, we prepose, at thls

point, that an admmlstratxve objectlve be the mamtenance of the present
water quality. From the point of view of eco-system support, if the
present water quahty is mamtamed 1t is beheved that the result would
be neither a anoxzc water body nox any oth.er major problems

In Figs S9. 32~89 34 graphe show the lake water quahty fluctuat— _
ions during this survey period, in combmation with the 1984 water
quality ﬂuctuatlon range (ICB survey results) and the J apanese A—type'
standard S : ‘ :

Judgmg from these figures the content of the * p’resent water
quality Ievel (average yearly value)” whlch shouid be- mamtamed is as
follows. o ' '



—-pH,-as it is-an important controlling factor in the purification

o process, for A«i;ype lakes in J. apan, has a standard level of 6.5~8.5. In

Lake Ypacaz ai’ from Feb ~June, 1988 it showed a level of above 8.5,
" however, after this it decreased to 6 .5~8.5, The 1984 pH was 6.4~7.9, .

E Moze_over,- pH in the 1nﬂow1ng-r1vders almost never exceeded 7.5.

Consequently, it doesn’t seem a problem to establish the pH standard
" level at the A-type 6.5~8.5.

| | .C_OD. is an index of the organic matter content and its high value -
- generally means low self-purification capacity. The upper limit of the
st.andard level of A—type water area in Japan is 3mg/€ which is the value

o measured by potassium permanganate method and roughly corresponds

" to 10~15mg/€ by potassium dichromate method. The average value
durmg the study at the lake was 20~27mg/€ That of 1984 was

s 12~18mg/€ Accordingly, this was lower than_ the average during the

-+ study, however, we suggest the working index to stand at 20mg/€ as the
~ COD standard. -

SS is one index for turbidity, and for the A-type, below 5mg/l is the
~ standard. During the study and in 1984, it was frequently above 20mg/¢,
however it was very fluctuated. Then, as in Feb.~Mar. 1988, when the
88 dens;ty was low and the water temper ature was hlgh phytoplankton
increased and resulted in the development of water use cbsfacle.
Consequently, it is thought meaningless to establish _a standard level -

value for SS.

S DO is the amount of oxygen dissolved in the water, thus it shows
' the purification cacpalty of the water body. The A-type standard in

'. Japan 1s above 7. 5mg/¢. In Lake Ypacarai DO value was 8~11mg/f atits -

surface and 5~10mg/€ at the bottom during the study period In 1984,
DO value was 6~10mg/¢L. Consequently there is no problem to set the

' standard level at 7. 5mg/t.

Focal cohform is a cause of dzgestlve 111nesses, thus 'che A-type
,standard ind apan is less than 1, OOODﬂ’Nll()Om{’ In Lako Ypacarai the
.‘- .”number of fecal coliforms does not exceed 100 No/ 100m€ and usually it
is 50 No/100me or less durmg the study period. However, downstream in
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the Yuquyry, a hlgh value ‘at 1 ,000-~ 10 {)OONO/iOOmf 'Was presented
'(‘onsequently, we ‘proposed: to eqtabhsh the standard at below .
1, OOOMPN/100m€ after theA type standaldm Japan ' '

Nutmtwe salts are a p!‘illclpal cause for an: mcrease in phyto- '
plankton When this occurs, . the transparency 1eve1 decreases and
filtration hindrances for pur 1ﬁcat10n develop ‘1‘hus, t;he f'ollowmg are
estabhshed standal ds for 1I- type water area in Je apan TN below 0. 2mg/t
and TP below 0. 01mg/€ Durmg this study, the TN was high at -
0.7~3. 4mg!-£’ w1th a w1de fluctuation range.: Howeﬁmr, in- 1984 1t was
stable at 0.5~0.8, mgl{’ The T‘P in 1988 was low at below 0. lﬁmglf
However, it was high in 1989 and 1984 at 0: 15~0 30mg!€ 'We propose a
standard Ievel of TN less than 0 7mg/€ and TP Iess than 0: lmglf

The study results up to this pomt are a1 ranged and shown in Table |
'§9.33. - The water quahty standards given: are as stated above forever B
going to be tentative figures and accardmg to future data vnll requlre

ad]ustmg
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‘l‘ﬁblt’;' 89.31 | _Wéter Qu_ali_ty Sta’x_;dérd forftlié Publie W!atei‘s' ind apah {Ilealth Items) |

| item unil';. standard

' ~value
' cadmivm’ mg/t | below 0.01
|eyarogen mg/€ | undetected:
olr'ganiéfbiiospliorous Cmgle | uri‘de_t'eéte'd
{lead - mg/f 1 beiowOl
chromium mg/€" | below 0.06
arsenic ‘mg/t | below 0.05
| mercury - mg/¢ belbw“'().'_(}()()ﬁ
alkyl mercury mg/t | undetected
“1PCB - ' mg/f | undetected

" "l‘filjlé 3'9.32 © Water Quality Sta:ﬁdﬁrd for tim__l’ubli:c Waters

In Japan (I.ivihg Eovironinent Ttems)

S_ihhdai‘d Value

Paramster - _
' - UseType = : o . Coliform
P Adaptability pll cob 55 DO Group
ype ER Num,
S Poleble Waler 1 More Lhaii 6.5 Lessthan | Lessthan | Morethan | Lessthan
CAA - [Piscleultare o nen 86 Tmgi 1mgid | 1.6 mg/d 50 MPN
- Natural Conservation : it R 1 foome
and All Usebelow A | = | Om
SR beéﬁl:e Waf;'e'r. 1, I |More than 6.5{ Lessthan Less than More than ~ Less than -
Ao | Piscienfture I - lessthan 8.5 3 mg/d 5 mg/? 7.6 mg/f | 1,000 MPN
o Bathing and All Use o ' 5 o /100
below B
-. I’Asciculture HE i ‘I More than 6.6] Lessthan | Leasthan More_than:-_ Lessthan |
B "'j,,:gug'tria]_ Water I Less lhan 8.6 6mg/# 16 mg/? Bwmglt 5,000 MPN
| Agricultural Water | : ' /100m7
and AlbUse below C |
| B IndustnalWater ft More than 6.0] Lessthan | Noflowting | More than.
C. En#it‘éi{xﬁé’nta?-' | Liess than 8.5 _Sl_nglﬁ b rubbi_sh. 2:_ng_l£’ -
AN i 'Coﬁ%qvétiofi : - '
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Water Quality Stondard for the Public Waters .

Table 59,32
in Japan (Living Environment Iterms)
Type ' Use Type Adaptability TN P
I NafuralCon_ser.vuti_on_an'd Uses below - | less than o less than
1l o 0.1mg/t 0.05mg/f
i Potahle Water 1, 11, I lessthan - |lessthan
(Except Special Case) o2mglt ] 9.0 mg/e
P;sc;culture o N o
Bathmg and below 1l |
It | Potable Water 1l (Special Case) less than less than -
| Use below. v | O.4mg/e . . |0.03mg/e
Y Pisciﬁ:ltu‘ré'll less than il less than
Use below V 0.6mg/t - | 0.05mese
v | Piscicul ture o loss than | less than
Industr:al Water, Agncuiture Water img/t 0. Img/C
Envirenmental Congervation '

{Nate)

Potable Water 11, 1 ;

Potable Water 1 :

ﬁltratmn e'a:

settling, filtration and others

Pisciculture 1 :

possible for drinking by sm‘lple purlﬁcatmn method as.

possible for drmkmg by ordmary purnﬁcatmn method 88

suitable for fishes lxvmg in ohgotropluc la.ke type waler as

kokanee

Pisciculturell: - l

Pisciculturell ;

Industrial Water 1:

Industﬁal Watef H:

suitable for ﬁshes hvmg in ohgotropluc Iake type water as
salmon ayu and others Co .

' _ smtab}e for fi shes hvmg in Bubrophlc lake bype water as carp, '
’crucmn and others o ‘

) possxble to use by ordmary pumficauon method as setthng and
others _ , . .

© possible l;o use by high grade punf‘ catnon method as chemlcais
'puurmg and others - .

Environmental Conservation:

meg env:ronmenh in whtch people feeino unpleasant '

Tentative Wdter'Quaiity S(anda:%_d for Léke Ypac'araf } -

Table 89.33
pH con | 0o . | Feealeol | TN TR
6.5~8.5 jess than lhorétﬁan : 7_1eaétha’n_‘.‘é _ le’ssihaﬁ ;.ieés ‘i,h_an_'
20mgle | gt 11,0000 | 9Tmgle  O.lmglt
' . | MPN/10om¢ :
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CHAPTERIV .

'WATER QUALITY IMPROVEMENT TECHNIQUES
APPLICABLE TO THE BASIN

4.1 | Water Quality Improvernent Techniques for Lake and River and Their
: Evaluation L '

' 'I‘able 89 41 c13351ﬁes the techmques for 1mprov1ng water quahty which
is posmble today accordmg to techmcal prm(:lple and place of execution. The cost
investment pattern for each techmque is also shown (whether it requires’ high
mitlal cost or hlgh running cost), as well as the constructlon time required, scale-

“up posmblhty, stablhty as a water treatment techmque, and the precedence in
Japan

_ “This table evaiuates techmques that are strlctly apphed in Japan
however, looking at the pollution generatxon and, dlscharge conditions in the
‘Ypacarai basin, some of these techniques obviously will not apply For example,
most householde in the Lake basin area do not use phosphorous detel gent and
most farmer do not use an excesswe amount of fer tilizer or insecticide. Thus, at
present it is not necessary to examine restl ictions on the use of phosphorous
detergents or reduetlon of farm related load. Also, fish breedmg isnotdone in the
reglon 50 any related counterrneasm es do not need to be examined.

L Although there w111 be hlgh expendlture on facilities constructlon water
| technelogles that are unsteble or relatively new and unproven should not be

apphed _t_o_the Ypacaral haex_n _

L Moreover even though there isa great deal of development takmg place
fioumshmg natural envuonment is still remaining in the Lake basin. Thus
| 'pumﬁcetxen techmques that utilize the soﬂ_ and vegetat;on.shou__ld be applied

posnwely ’

s Takmg 1nto account th.e consxderatlon's menti‘oiied above, Table -S9. 42

hsts the seiected water quahty 1mprovement technlques which are applicable to
the Lake basm in Chapter b, techniques related to utlhzatlon and conservatlon
| 'of the iand in tlns table will be exammed In Chapter 8, teehmques related to

Jaws and regulatlons ‘will be exammed In thxs chapter, we ‘will primarily
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examine the techniques focused on the equipping of facilities, their 1dVantegee
and disadvantages, pxoblems with then apphcatlon, and effeet on the

envirnr onment

- Further, thexe is a p0331b1hty that the qulte new water quahty
Impr -ovement techmques suitable to the pollution mechamsm of Lake Ypacarai
and the svciveconomic condition of the Lake basin wal be . developed and such
technical development israther 1mportant

42 Techn.iqizesﬁppli_eab}e to Gen_ei":at'ioh'eﬁdDisohargeSfoiz‘rcee: " 2

Tt goes without saying that the reduction of geﬁei‘a‘tio'n"dnd'digcﬁai‘ge
amount of pollutants at its sources is most effective to prevent water pollution.
Many techniques exist for point sources, but there are very few effective.-
techniques for non-point sources.

421  Reduction of Pollution Load Generation from Point Sources -
(1) Regulations on the locating of induStﬁeé and dwellings
“As was stated in Chapter 2, the pex centage of mdustrlal waste in
the generated loads at the pomt sources is extremely high. However, 1f
“industry were moved outside of the basin and!or no'new mdustry were
allowed to move ‘into the area, industrial poIlutlon wou}d surely be
reduced. However, if these types of measurements were 1mplemented
the pOSSlblhtleS arise that the workmg popule.tlon would be rediced,
there would be a dxop in chstrlct mcome, ‘and reglonal economlc'
development would be damaged. Thus, since mdustry presently exists in-
the area, this report proposes: the mandatoxy mstallatlon of a waste
water treatment system as descrlbed in subchapter 42.2; Also, for new
factories, it is necessary to ensure that only mdustrles whzch produce
little discharge {(industries that do not use much water} are permltted o
be established. ' : 2 o

The chaotw and unregulated constructmn of dwellmgs has lead to -
increasing erosion and waste water, whu:h contributes to detenorate?
water quahty in the erElS and Iake 1t i is necessary to make a reglonal
development plan in Whlch bedroom towns of the metlopolls are set }



4.2.2

outside the Lake basin, In addition, any further housing development in

| this area should cotnply with strictly enforeced laws in such areas as
- drainage installation for rain water, asphalt roadways, cr eation of green

areas, and installation of simple communal sewage t1 eatment plant ete,
(2) hnproymg the industrial production process in factories _

In ev‘.'ery type of industry, the production of high concentration
waste water is defined in one or more ways. For example, in
slaughterhouses, there is a lot of bloodletting, and a substantial flow of

blood. At present, this blood flows as it is into the river. However, it

Would be advisable to consider catching this blood ina receptacle and

- usmg it along w1tl1 entralls in foodstuff or manure _

_ There are other sources of high eoncentratlon waste water. In
'alcohol processmg plants they come from the final distillation process, in
starch processing plants, they come from the ps -ocesses of protein liquid
separatmn washing filtration and dehydration after elutriation, and in
meat processing plants from the processes from defrostmg to boiling.

It is necessary to revise the production process'.es in other industries
in order to clarify the generatmg point of high concentratlon waste

water In addltlon, for the places which are generatmg high

oncentratmn waste water, we must grapple with developmg technology

_- that reduces the generated load

Reduction of Pollution Load Disch arge from Point Sources

(1) Establishment of a treatment system for waste water from

_industrial pollution sources

- As was stated p1 reviously, nearly all the exxstmg mdustmes in the
Lake basin are dlschargmg waste water without taking measures to

treat it. Thus, since the greatest contribution to pollutlon at pomt

sources eomes from 1ndustry, estahhshmg tr eatment systems for

‘mdustrlal waste water is an urgently requ ired measure in the ﬁght for

o _preservmg water quahty

R pl_ants repres

In the Lake basm there a:e e four large scale ml reﬁnemes These
ent 40 to 80% of the total mdustrial related dlscharge load,



At CAPSA, which has originally a high level of production, in 1979, a
chemical treatment plant with a treattent capacity at Smd/h of high
concentration waste water, was established.  However, due to partial
hinderances, it is out of opexatlon Also, at A(‘EITERA there is a
chemical treatment plant (the layout of which is unknown), hoWever, it -
only operated for a short time following its blrth and has since been out
of operation. It is necessary to put plants like this back into operation as

soon as possible.

~ Futher, even if the CAPSA pIant for h1gh concentrat}.on waste
water was p1t in operation, as the amount treatable at thls piant is only
50% of the total load, lagoon should be estabhshed for Iow densxty waste
water which could be “treated” and then dlscharged We strongly feel
that guidance is necessary for the isntallation of chemical plants and
lagoons similar to those at CAPSA at the vegetable 011 refinerles without
any treatment facilites. -

Smaila and medium- scaIe factomes other than the plant 011 refining
factones should at least install facilities for snnple processing such as
oxidizing ponds.

Other than vegetable oil refineiies':,xmo'st of small- and medium-
scale factories are processing the agucultural and lzvestock products
thus the 1esu1tmg waste water is rlch in. orgamc substances
Consequently, it is desired to establish treatment plants with pr mmpally
lagoon-type treatment fa(:lhtles y :

As for lagoons, for low concentration waste water, aerobic lggobn
treatment (oxidation pond) is applied, and for high'concentration,
anaerobic lagoon freatment. A combmatmn of the two glves a hlgh
treatment capamty The cost for these two types of Iagoon treatment is
low and mamtenance is easy, beeause there 1s no need for speclal
machine installation is. easy, because there is no need for special
machine lnstallatmn nor energy, as they bormw the bzologlcal energy.
But aerobic lagoon needs wide space and anaeroblc lagoon ‘generates
of}"enswe odor. Thus after considering the various factorles locatmn and
‘conditions, these should be mstalled ' : '
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_ In this study, an oxidation pond model plant for a butchery was
| constructed and its purification capacity was examined. However, the
" results obtained were not good due to the large amount of blood that was
- contained in the source water. Yet, if we look at the achievements of the
 many examples of this application in the United States, the BOD
3.‘rem_oval ;‘atio is, on average, 80 to 95% in the case of oxidation ponds,

- anaerobic lagoons are at 50~70%. Consequently, as a treatment method

for waste water rich in organic substances, it is easy to operate and quite
effective.

- (2) Estabhshment of treatment systems for waste wate1 from tom ism
pollutlon sources

Most of the facilitiee. related to tourism such as hotels and clubs

_ have mstalled storage tanks and septlc tanks, however there are many
_ "where the conservatlon management is not approprlate The load
_ _propo_rtxoﬂ from tourism sources is very small, however, since many of

_ these facilities are located near the lake shores, in cases where
| processing facilities are not functioning effectwely, the polluted water is
allowed to flow directly into the lake. However, based on various ways in
which the Iake functions as a business resource, it is imperative that

. _there is adequate conservatlon management of these facilities.

Consequently, a detailed mveshgatlon should be made concerning the
| proper management of the treatment facilities and if there were any

. problems therein they would be improved without delay

7" (8) Improvementin the treatment system for domestic waste water

~ In the zone under study, there is only sewage system in parts of San
Lo_renzo and Luque. In other areas, both urban and rural, domestic
waste water. is treated with infiltration tank. In particular, in urban
areas, there is no space for infiltration tank replacement and the
‘problem of ground water contamination occurs. Unless some drastic and
effective steps are taken to alleviate this problem, grave risks may be

faced.

Although it has Been hoped to construct sewerage and sewage
_ treatment plant to treat the domestic waste water, no actual estimates or
schedules have been planned, due {o a sparity of finance. CORPOSANA

plans to construct sewerage and sewage treatment plants in the areas
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where water works is completed. - Ilowever,-.since many of‘ the areas are
suffering from financial problems_,_a'sche&_u'le_'has- not yet '_been
established. In addition, San Lorenzo sewage tr reatment plant (an
oxidation pond supports a ‘population of approxlmately 15,000} has not '
been in operation for the past two years due to lack of euppoxt
management funds (This sewage treatment plant was repaired and
began operating again in December 1988). There are also 'problems in’
other areas like San Bernardino where underground sewages cannot be
installed, because the ground is too hard and the ground favate’r' level is
too shallow. Looking at the situation, even .in ‘urban areas",:the
widespread use of sewerage systems and equxppmg of sewage treatment
plants will presumably take a long tlme o o

Until the sewerage feezhues are set up, lt is necessazy,
particular, to give plenty of thought to domostic waste water treatment g
~methods in urban areas. One method Whlch was experxmentally tested
. on- s1te dumng this study, is the mtroductwn of soil absorptl.on treatment
'system In this study s testing, there were almost no effects from the
removal of N and P because of the soil charactemstlcs at the mstallatxon
location; ‘whereas COD and BOD aemovai :-.ate was hxgh at
apprommately 30%. Moreover the posmbﬂlty of groondwatex pollumon
when effectmg treatment in shallow areas as opposed to 1nfi1tratlon
tanks was lowm and there was no foul odor deve]opment Consequently,
in the urban areas, as mfiltration tanks have just reached a point of
unusuability, it is desired to make the transxtlon ‘to soil absorptlon
treatment. As there is more space needed for soil absorption treatment
system than for infiltration tanks, an effeetlve approach would be to
establish this at several house units. L '

It is necessary to plit‘som'e thought into the use of cesspit emptier
for raw sewage Collectloll for where the s0il- absorptlon treatment is -
inadequate due t0 soil charactemstxcs and groundwater level. However,
 in this case; r aw sewage ‘and other waste water would be separated and

an infiltraton tank and, separately, a storage tank f‘or raw sewage would
need to be 1nstalled Moreover, there would also be the necessxty of
havmg a treatment faxchty for the content eollected by the cesspit
emptlers : ; S T . _
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4.2.3

_R:eductibn of Generation and Discharge Load from Non-point Sources

(1) Pl eventlon of direct flowing of cattle Lvacuatlons into the rivers

around the grazing lands

Grazmg lands represent a 1arge area within the Lake basin, where
primamiy cattle graze. Based on the number of domestic animals, the
amount of load generation by them can be greater than human waste.
Judging from the extensive pasturage, the load generation per umt area
cannof be considered a problem. -

In the contammated materlal f: om the grazing lanci that enters the

" lake. (mcludmg the swamp area), the COD is estmlated to reach

apprognnately 20%, the TN approximately 30%, and the TP

_a'pp_rox'imately 80%. As the major portion of pollutants from the grazing
" land flows into the river in a non-decomposed state in flood time,

measures that prevent these non-decomposed evacuations from flowing
into the rivers in flood time are necessary. '

Asa countermeasm e, boxders on the banks of the rwers and lake
must be established within which grazing would be proh1b1ted In this
area, the building up of the low bank and green belt should be

- considered. It would be more éffectiv_e, if inside this low bank, drainage

ditch were constructed, and the polluted water which flows from the

- grazing land was directed into lagoons.

(2) Prevention of soil runoff from the éultivated lands

Cultivated lands are currently being furrowed on slopesand this
causes erosion in the rainy season. To make matters worse, the low

: productivity of the-acid soil is still more dropping.

In the cultivated lands, basw countermeasmes to prevent the
eroswn of soil is contour cultivation. However, if this is to be used i in the
Lake basin, large scale read]ustment is necessary The 1mplementatmn

“of this will take a Iong time. We are considering the planting of grass for

use as an earth supporting system parallel to the contour lines.

To pr.event s'o.il yunoff from the cultivated land without restoring to
an earthworks method, the use of organic material to increase the
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pexmeabihty and anti-erosion would be effectwe As desu'lbed in4.5, it
the supplying of sludge compost is poseﬂble thls pr oblem could be solved.

Also, in the case of soil poor in organic substances which i 1s dxstmbuted 1
the Lake basin if the slope is more ‘than 15 degrees, then iti is ‘said that
the erosion becomes notable. “Thus in the future land use restrictions
should be 1mplemented so that there is no development in; distucts wher e

the land slopes.
(8) Prevention of erosion in resident'iai zoﬁes and of faniS" Y |

As was previously stated forest land and cultwated land in the
Lake basin is rapidly belng conver ted to land for dwellmge and roads
Much of the forest and cultwated land is sloped, thus the top soilis bemg
eroded becsuse of the leveling work done for: the constructmn of
dwelhnrrs In order to prevent this; constructlon methods must be

studled. o

The majomty of roads other than the mam hlghways whlch connect
large cities are not paved with asphalt Thus if there is a heavy ram a
great deal of run-off oceurs and a deep waterway is created which erodes_
the gutters alr eady dug. In rural areas erosion is started by the tr acks '
made- by the cattle trucks and entlre streets becomes deeper than the
shoulder of the road. When it rams, it becomes a path for eand and mud
flow. In order to prevent this, along: thh either pavmg the roads thh‘
concrete or spreading gravel itis necessary in construct dramage dltch
and beginr eforestation aiongsuie the roads. '

(4) Preventlon of earth and sand runoﬂ' from clay, sbone and gravel

quarmes

In the western area'of Lake Ypacaral thereisa gocd layer of white
clay from the Silurian strata and the river bed of the Yuquyry. Rlver
‘contains black clay of the Quaternary Age. These ciays have been
explmted for use in folk crafts and brlcks S S DR

In addltwn on the east snde of the lake in the LOS Albes mouritam' |
range, white sandstone from the Paleozoic Age 1s in high: demand as
ornamental rock for constructlon and is bemg exploxted The hexagonal -
shaped san&stone in Aregua and San . Lorenzo and the 1gneous rock
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croppmg out within the basm are. exploited as materials in civil

- engineering projects due to their hardaess,

Also, in the western area of the basm ccnglomexatc from the

--Cretaceous Permd is widely dlstrxbuted and i is explmted as a source of
; gravel because of its low coneretion.

’I‘he dlstnbutlcn of the clay, stone and gravel open quarries

| descrlbed above are shown in Fig.59.41. The vegetatlon cover has been

lost in the quarry areas in the hill and mountain regions. Steep slopes

o have formed which result in huge quantities of earth and sand runoff in
S flood time. To prevent this, the earth supportmg systems should be built
and grit chambers installed in the quarry areas. -

- (&) Preventlon of rwer bank 'erosmn

There are extr emely few areas where revetments have been omlt'

~on the rivers in the basin. This is desirable from the standpoint of the

scenery and ability to enjoy the water. However, depending on the

. location, When there is a flood a lot of erosion takes place on the both

31des of the river and a great deal of sand and mud run-off oceurs. Among
the rivers in the Lake basin, partlcularly the branches flowing into the

left bank.of the _Plrayu River suffer lateral erosion lemarkably. In this

tjri)"eiof area, revetm'ents of concrete or stone are necessary. Moreover, it
is effective to stabilize the river bed by installation of a debris barrier on

the downstream side.

.Techmques apphcable for Inflow RIVGI'S

- -Three ways to seduce the effuent load in the siners are @ seductlon of the

. siver water ﬂowmg into the Lake durmg flood time when the sun-off load is large,
_. @ buildmg of & by-pass and diverting the siver water for purification, and @
- removal of sludge and garbage which has accumulated on the bottom of the river.

‘water quahty a

_1) g Installatlcn of a flood control canal -

Man-y. people hve in the Yuquyry. River basm and in addition, a
xna;orzty of the mdustz jal pollution sources are located there. Thus the
t normal water levelis quite a bit worse than other rivers,
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Moreover, when it rains, the flow amount’ mcreases substantially and
‘the load which has aceumulated in the river bottom. during the normal
water level moves dawnstx eam all at once,  In: adthtmn since the
‘households and factories also dlscharge polluted watex that has
.accumulated within the area at one ‘time, the load amount Whlch flows
into the river is extremely large in flood time. Though: the effact by this
load on the lake water quahty is reduced by the punficatmn capacity of
the marsh to cut the mﬂow load is desnable for the conservatwn of the

marsh

_ Thus, 1f in the Yuquyry rwer a ﬂaod contx ol canal between an
appropriate pomt on the side of the river whlch enters the marsh and the
Salado River is created and if the river water durmg ﬂood time were
diverted d1rectly mto the Salado by dlversmn dam, then there would be
substant1al reduction of the load amount’ which ﬂows in the marshes and

river,

In the Yuquyry Rwer the ﬂow amount peaks is 0. .)~1 0 day ai‘ter a
rain; however the flow speed does not change substantxaliy ‘Also, the
water quahty in flood time, if the S8 i is excluded does not change
substantlally from the norxnal water Ievei Thus, we believe that when
the water 1eVe1 is high-and. the dwersmn dum are. opened the 10ad _
amount Whlch f.lows into the lake can be reduceci systematlcally Durmg
the normal day with the watet ﬂowmg in nonnal river course, the Iake
water level should not drop due to xnsufﬁclent mﬂow of water |

However, the installation of this type of flood control canal should
be seriously studxed from the standpmnt of such problems as selection of |
a route, constructxon methods and cost. In addltmn there is the probiem
of the effect that it would have en the envxronment of the marshes'_ :
downstream on the Salado Rwer o ey '

2) Contact.pxidatﬁ_bnditc_h_ RO

A human—bu;lt canal whleh is mstalled asa rwer hy—pass canal is
filled with gravels and cobbles Microor gamsms attach themselves to
the rocks and purify. the polluted water.. This technology has & major
advantage in that its maintenance is easy an& furthel more, the system is |
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' conspicuous amount. of
h ‘Bernardmo ﬁlth are often thrown into the dralnage canal

'however
 freatment within the rlvexcours_e Waste dxsposal in San Bernardino

' able to cope with. the fluctuation of load But it requlres a sizable amount
30}5' space

_ 3). Removal of sludge and garbage from the river beds .

The waste water from the vegetable oil refineries and food
processmg plante is dlscharged into the rxvers and canals, thus sludge is
accumulatmg in the water flow route. A.s a result, there are places

h whele methane and sulfuric hydrogen gases are formmg Also, where
_the river ﬂows through urban areas, there are many places where

| garbage whlch has been thrown in and pollutants decotnposxng giveoff a

. _-_Vfoul odor This type of sludge and gax bage is not simply a source of bad
. water quahty and stench, but 1t is also blockmg the water flow and

spmlmg the beautiful scenery.

Consequently, contammated mud and garbage need to be removed

;.. from the rivercourse, however, even presently, due to a 1ack of district .
funds even normal waste collectlon ‘and dlsposal in c1t1es is not

sufficrently carried out. Moreover, most waste dISposal plante in the
basm becomes landfill for flat plains, thus leadmg toa worsemng of the
Surroundmg env1renment In order to insure fundmg sources, collection
regulatiens need to be fully carried out, as well as, the installment of
waste dlsposal plant af formel quarnes '

: 'Meaeures Appheable wrthm the Lake

- (1) 'i‘reatment of garbage and pollutants on the lake shores

Garbage and’ pollutants dumped directly 1nto the lake fmm its

.. - shores directly affect water quahty and the ecology because they are in
| ""_ne way punﬁed by the rivers. The tourist and recreation spots of San

Bernardrno and Aregua and the swimming area of Aregua have a
garbage scattered around them. In San

Consequently, these garbage and filth treatment is desired,
there is still a problem of waste’ ‘and” contaminated mud



occupies a large part of the dlstl ict budget, thus callmg for new waste
disposal plant to be set up.

(2) Removal of dead aigae and dead aquatxc plants

Living algae and aquatic plants contrlbute to the purlﬁcatwll of
water; however, they ccnstltute orgamc pollutmn when they are dead.
The area near the egress tt) the Salado Rlver has a hlgh coxlcentratlon of
COD thr oughout the year when compared to other pomts of the lake,
This seems to be so because aquatlc plants and algae are carrled by the
wind and current to this area where they settle and rot. The algae and
aquatic plants which have ﬂoated to the egress to the | r.wer ‘block the
water flow out of the lake. This isa cause of ﬂoodlng in the lake shore
and a lengthemng of the r etentmn tune R ; o '

_ Aquatlc plants are dxstrxbuted widely. along the shores, however, |
since the plants do’ not die at a ﬁxed txme, fmm the pomt of labor and
cost, lemoval which, covers the entire area is dlfﬁcult Thus, we propose
that the 1mp1ementat10n of a plan for determined removal of drifting
algae and water grass in the area around the mouth of the Salado Rwer
-woulci be very effectwe ' '

3) Dr edgmtr of s]udge from the bottom of the lake

It goes without saymg that the founuatlon of water quahty_:
poilutant prevention 1s countermeasures agamst pollutlon generatmn
and dlscharge sources. In the enclosed area where there is aheady a
certain level of organic materzal and nutx fent salts there are some cases :
where the water quahty wﬂl not 1mprove even if the load is reduced
because the internal proc{uctwn is not weakend due to the laad clution
from the bottom mud of the lake. There are many cases where even 1f the
load flowing in is reduced the watex quahty wzll noti 1mprove '

Other than the elutwn in the lake, another cause of the worsenmg'
of the water quality in the lake would be the stlrrmg up of the bottom. _;
mud due to the shallowness of the water. Consequently, bettom mud
- removal is thought to be ef‘fectwe for the 1mprovement af' the ‘water
quality, however, for the cost mvolved here the. efTe(:tivity ig ext.xmated
to be short. Moreover, dr edgmg work. brmgs along thh it the probiems

of the treatment of the removed sludge and the development of tﬂl"bldit}’
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. treating and purifying water, however ,
- sludge is preduced fro

Therefore, lt is necessary to conduct testmg in order to detelmme the

su:tablhty of execution, .

(4) : Establishment Qf'a water gateat the egress to the Saledo Rivef

‘Ihxs is a measure gettmg the hmt from the claufymg of the Iake

water followmg the heavy rains from Jan. 13~16 1988 and the resultmg

raise in water level. A water gate is to be established at the egress to the

i Salado, the lake water outflow will be freely stopped, after the water

. level rises the water gate will open and then the lake water and bottom

e mud will be flushed out. As the regular meteorologlcal and hydrauhc

: o obsorvatmn and the water quahty survey had not yet begun in January

1988, there is not dependable data enabhng the explanation of thls

- phenomenon however the amount from 2 or 3 rainfall occurences a year
(based on data from observatlon outside the Lake basm, the estimated

~ valueford days is 150~200mm) was contrast.ed the past Iargest increase

in water level. (2. GOm above the datum level by Navy record) 'I‘hen

. after the removai of aquatlc plants at the egress to the. Salado River on
“dan, 20, the water level rapidly decreased and. the water was purified.

Consequently, the clarlfymg of the water was due less to the dllutmn by

the rain, than by the flushing out of bottom mud which contamed a large

portion of the pollutants

As the lakeSIde was submerged in J anuary foliowmg the rise of |
water level up to 2.60m, it i is necessary to excavate at the egress to the

| 'Salado Rwer (durrng the Jan. 1988 survey, the Water depth was 85cm), |
'and to mstall a water gate. Moreover, water bloom developed in
Feb. ~March 1988, following the puriﬁcatlon of the water and there is
g alsoa possxblhty of problems in clarifying and foul odors arising from the
sewage. Consequently, apart frem the basm study concerning the
pollution mechanism in the lake, it is necessary examme ‘the possibility
- of executing hydrauhe model experimentation or on-site experiment-

ation.

Techmques for Siudge Treatment

o As has been showu before, there are many types of techmques for

inevitably, in one form or another,
m the water treatment facilities. Due to the fact that there
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s no sludge treatment faclhty at the San Bernardme pumﬁcation plant the
sludge generated from filtration is sent back into the lake, Although outside the
basins, even at the public alcohol distillery at Troche, the large quahty of sludge
produced from the waste water treatment f‘ac:.htles plles up and 18’ neglected and _
then is discharged when there is 1a1nfa11 If the sludge that once removed were

returned to the river or the lake, the effect of waste water: treatmant reduce by _
half 'I‘herefox e, sludge tr eatment technlques need to be apphed '

The easxest method of treatmg sludge is after several days of sun d1 ymg,
to bury it'in the ground, ‘however, dumng dr ymg foul srnelhng water is 1eleased
thus it is necessary ‘that in the wide range surroundmg the treatment facﬂmes,
there be no inhabitants and t‘hat the 1ocat10n be easy for the transportmg of the

matter

Sludge . which is- generated by treatment plants 1s rxch in orgamc
materials, mtrogen and phosphcrous whlch can be reused m the’ agucuitural-
industry. If it does not cemtam any heavy netals or toxzns, the s}udge can be
concentrated and dr 1ed for fertilizer for agncultural purposes Also, the sludge
can be dried and mixed with lime which is the only mmeral resource in Paraguay,
and used as acxd soil i impr ovement materiaI Consequently, if sludge could reach
a state of unified amount guarantee compost produmng plants ceuld be set up.

A,s was stafed befox g, the producthty of i:he soﬂ is. 10w because of the
lack of organic materlal in the sandy and highly amd soil ind the Lake basm and it
erodes easily when it rains. I there were 8 system for sellmg lc;w cost sludge .
compost to the farmers in the Lake basm, we beheve we could k111 tWQ blrds thh_‘.
one stone by makmg use of the sludge and 1mprovmg the productlwt,y of the sox.l

There are many methods for the production of compOSt however as hlgh'.' :
technology is needed for maintenence, the desued method is one whlch rmght
even be slightly inefficient, but which uses the h_ands of the people for its carrying
out, - R S DR R S R
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_Table 39.41

Water Quality lmpr.ovoiuent Techniques Applicable to Lake and Marsh

—’—‘_— -
o . Do . : Conatruction - S i : b pra
tiori . Byinel . Cost A Passibi tbility * P Prece
Lacation : .o B¥ neiple Water Quality Imparo\rm“m_‘t.}.%I_miqup-u ; . of Faeilit{es aasibillty a3 Watar dencein
' 3 nveam.\ent Constrae: of Sale-up | Trestment Actual
_ ) B o B . ] Palterey | Neceasity Vion Technology S:::;:Ln
i ine A P - . - Perled - ~apa|
o Local.lor} Regulation ) Location Regulation N {yzarey ——
st e - - - - 5 - o - Lo L
within Bas | Basin Change Diversionof Channel. . 'R Yor - e - ey
e = L S~ Y3 - :
Reduction _ol'Genux_'ated Logd ] . Limit Use for Detargent Cont. OP ~ N Y-es
' : : ’ L ? L - = - Yes
Rationalization of Water Ulilization - N - :
s . e - - No . - - ¥
Reduction of Point Source Discherged | Effuent Regalation - - e} -
Lasd : : Sowage Treatment : No = Yes
2 N
E - i 1+ Yes 6~10 - Yes o Yes
High-l : : : —
gt ave!‘.SewageTr_eu:umem I+R Yea ©5~10 Yes O Yes
. “_lgh’if\r'_all RawSewage'l're_aynem.- I+R Yes 10 1. yas O Yes
Purification Tank (for aw Sewage} { Yes =3 | e A Ces
ESEN ST Puril. Tank tfor Domestic Waate W) I+R Yeg Py Ho A Yoo
Reductien of NenpolnSource  *} | Reductionof Load from Agriculture .
I)ischsrged l.ozu'! 2 I, g " :
- Reduclion of Nor-apecific Load
P tion & 3 s - .
i :Mnns Inﬂuwl;:pad mo Flood Contrel Reservoir L I Yos 1~6 Yes A
Inside [hllow Pusificati : : ’ - -
Rivers .]_;Ji"'“f'.".‘:““_’“_ on Ri?erhypaﬁh through M.arsh : ! Yes 1=~3 Yés A
SoiiAbsorpt-iqn.Trea!men& : oo Yes 1--3 Mo - oA Yes
Anfiltration Channel . 1+R Yog +R . | . No- A
Filtration(upﬁard) . ' I " Yes B E Mo 7aY
Settiemenl. of Floating Substances I " yego | 158 E No. A
Caalact Oridation Channel - ' b Yes | 18 No " FS s
Direct Aeration L ) R Yes |15l N ' &
i . . . River Wste:’l‘reulmenl?lunt . E+R Yes 1~10- Yea 4
Retmoval of Retaining Lead ’ '_ Rl\rer Bed Dredgmg : R Yes t~5 Yes a " Yes
Within Laka Reduct!onql‘l}nad(}anaraledwnthln Drgdgmg I+8 Yes 1~5 Yes O Y
and Margh - | Lakeend M"Sh A Boltom Mud Coverage by iske Tnternal. 1 _ A
. s | matecisil, Mo Yes
Bolttogl MudCu\*etsge(byluke exl.ernal KD I No _ Yes A
NumentSullInachvnlnon‘l’renunent R No - No Y :
' Countarmensure for Pisciculiure” - No - . - Yes
GnnamlnIEuun'ph(c;aliun : . | MeasuresatRiver-Month -~ .. | Yes - 3~5 Yes A
. Lake Separation - B H Yes 510 Yes A
_(Cqunlermassure against Utilization of Floating-lesf Plants for R Yes 1~3 o X Yes
: Strauﬁcnlsun) : -
(Chauguoﬂlydroguphw o femoval of Algae R Y& 1~3 i No * Yes
oo . Conditions} | -reatnrentof Inceticide and Herbitide R No - No X Yes
: iReduchon ofNutriemSatt Conteal of Ecosyatem _ o _ B X
: Concentration) o - - . - Py - - o
(Cﬂnuo!oﬂ}iofacxes) B - | Water inflow for Purification +R Yes : Yeg Yes
: {Removal of Algae} ) . '{ Artificia] Lake Wéter Circulation I+R Yes -~ 3-b . __HNo — A
. . Aceation of Decp Water Layers 1+ Yes - 3~5 . _Yes )
%rc::ls!uir:TrenmlenlofLakeWater ] C1+R  Yes -2 Yes o
ln;ecuouofPunl‘ennLoShsilow Wnler : 1+R - Yes ‘_"5 1 Yes A
Incceasa in Underground Water Inflow. T+R Yes _ 3-8 Yes &
Seleclive Elftuent of Pedp Waoler I+R Yes - “3~6 Yes [
: : I : 1~10 ¥ X
: Prcaenahonol’thsl.akeShmra Beach type Lake Shore i _Y“ PP B Lt -
Environinent Share with Yegetation i Yes ! . Yes
- - - - KRR [ Legend
‘1 Mathod forz\gricuilunllaad Reduction T, : i [
H : : t T .
{(Resaonable Usaol‘{“em]ugr.Changeof?l;nhng(}rops Cl_aan_geol‘Chem.lc.atPcrhhzer. i ¢ ot T‘ic?s ype X : Nt reliable
CompoatMlklﬂK,ImptovementofIzgncullurtl Metbod) R : R“m:ﬂ.s::'-'.ﬁl’a A:  HNobfully ovaluated
. . C E R: Comnbined Type - . .
*Z Method for Nnn»speciﬁc Lond Redustién s 1+ b .
L First : :  Stabl
(Contrul of Logging, Forest Hanngemnnl,C!emmsﬂm"“d Surface, Measure against TS ) . . : 0_ Stable
F‘|ushmg. Inl‘ltralfun Land

Hmistry of Construction {1987}
Development of Synthelic Water Contral Technigue
for Lake and Marsh{in Japarese)
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Table 59.42

Water Quality Improvement Technigues Applieable to the Lake Ypacmf'ai Basii

r Application site

Contents of Load Reduction _

Techuelogy of Water Quality Improvement

Sources of fead
genegration and
discharge

| Réduction of the quantity of -

gener ated lom! from point sources

- Improvement in industrial ?roductlon process

* Regulation on the locrlization of industriss and dwellings# :

{include recovery of valuable materials) .

Reduction of the quantlty of -
d:scharge load from pomtsom ces

- I“;tnbhshmentoflm!ustrlal waste water treatmentsystem o

- Right maintenance o[ wasle water lreatment system be[onging Lo tourist

- Estabiishiment of domestic waste waler treatment system (urban arca)

. E‘;tabhshment of sludge treatment planu

Big industry:
Itigh grade tr eatment (Chemical treatment plant)@
Lagoon® : :
Functional recovery of existing facilities®

Small and average 1r_tdustnes.
Lagoon® '

installation®

Promotion of sewage wnrk and scwage treatmenl. plant* _
Changing infiltration tank to goil absorptmn treatment syslem®
!nlroductwn of raw sewage ‘coltection system by cesspit emptler!

Function nnprovement ofexlst.mg sewage t.reatment plant. (S:m
Lorenzo)# -

Reduction of the quantity of
generated load from non-point
sources

. Planned land use conmdermg water quaht} conservahon*
- Forest con-;ervahon (Regulatmn ofdel‘oreslatmn l'orest management)Q
- Forest expﬁnsmn*

- Prevention of the direct, dlsposai ol'cattle evacuation into the rivers

B Prsle;ent!on ofsml erosion in cuihvm,ed land (Canbour cuitwatlon Orgamc
soillx . :

. Preven(’.ion of erosinn ol' residéﬁtial zones and road {Construction chutesi®

- Prevention ofsediment dlscharge from quarries (D:Lchea for

. Preventloa of river bank erosmnO

l(jl'lsla!;hshment'. of prohtblted grazmg zones, Refores!.atwn of the river
anks)¥

sed:menl,ahon Cont,mnment. wal )0

inflowing tivers

Reductmn of inflow load in flt}od
time

. Estab]_ish_men_t ofﬂood cor_:trol channet (waters below the Yquyry}_ﬁ

Raise the purification effect in
river beds ;

- Contact oxidation ditch (Rivers within urban zone} k.

Elimination of the aceumulated
load within river beds

- Elimination of éludg&_é hn’d 'ga’rbnge from rivqr beds ('_urbar_t zone)@®

Within the lake

Reducdtion of load at the mouths
of rivers

. Consenatlon of marshes (Yuquyry and Pirayu downstreams)

E Wrdemng of mar shes (Plrayu mouth surroundmgs)*

Reduction of direct inflow f‘rom
the coast .

. I‘llmmauen ofgarbage i‘mm the lake shoreso

-:Conservation of[ukeshore vegetatmuo

Restrain internal production load

- Elimination of dead algae and 'g:lga_gi__acquﬁc plants#: - "%

Restrain etlulion load from
bottom materialg

- Installation of a sluice at the mouth of Salado River B

©: toexecuto paecon as possible  €: Letter Lo axecute wlthln twpiothres years % better to execule wuthm fivate tenyears M:tojudge its appllcnb]llty lﬂ.er L

tha feasibitity study
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CHAPTER V.

" LAND IMPROVEMENT PROJECT TAKING INTO
ACCOUNT WATER QUALITY CONSERVATION

5.1 Land Use Planmn g Requirements |

Accoxdmg to: Flgure 59,51, as for the pollution loa.d amount streaming
into the lake (the region mcludmg marshes), the non-point sources represent 31%
of the COD; 55% of TN, and 70% of TP; moreover, because , the pollution load of
‘generation and discharge vary highly according to the rainfall runoff pattern and
the way of land use, appropriate planning for land use in the basm is necessary to
reduce the poilutlon load from the non-pomt sources, S

Presently, there are no concrete plans, nexther on the part of the central
government nor each district for the proper use of the land in the Ypacarai basin.
From the point of view of water quahty conservation, ‘the drawmg up of such a
plan at the ecarliest possible moment is. desirable, however, the informations
related to the current land use of the Lake basin, land use demand in future, the
grade of living environment desired by inhabitants etc. Alpresent, it is difficult
to make a well-grounded land use plan because of lacking those informations. -
‘I‘hus, we just propose a basxc concept shown by Fig. 89.52 as an example,

5.2  BasicLand Use Concept of the Lake Basin
| (1) Urban Zone

Wlthm the next twenty years, the Lake Ypacarai reglon will
become urbanized, considering its distance from Asuncion, according to
real estate agents. National route No.2, heading north from Asuncion, is
also in the planning stages, thus the urbanization to Limpio is

_inevitable. Therefore on the assumptwn that these areas will be
| urbanized, it is urgently. necessary to establish basic living facilities in
ordel to ensure the best maintenance of the urban envxronment

mciudmg the quahty of its water.

That is to say, it is necessary to take the followmg pomts into
o coﬁs;deratwn road pavement in order to prevent sand and mud runoff
'-.‘accompamed with housing Iand development improvement of a

. drainage channel and small rivers involving the establishment of a
" gettling basin and a, regulating reservoir; greemzatlon of the housing
'land regulatlon of domestic waste water discharge ; estabhshment of

- .waste dxsposal fac1ht1es completion of sewerage, etc Moreaver, facing
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the factories and the offices im'ph'nted in the ar ea"the establishwent of
drainage treatment famhtles are requlred and it is. advisable not to
approve the locatxon of new f‘actorles whlch use a large a:mount of water,

(2) Agrlcultul al Zone

Although there is f,lll abundant cultwatlon done presently on the
hilly areas in the Yuquyry basin, in the future, this should be regarded .
as an advantage for the so-called hxgh consumptlon zone of the
metropolitan area, in that these areas will answer the inhabitants’
demand for fresh, good quality fruits and vegetables. However in thxs=
area, basides the soil being sandy and.acidic, thus presentmg a low:
production potential, much of this soﬂ runs off during rains, It is.
~necessary to promote, therefore, an improvement of the soil by the'
introduction of sludge. compost and the prevention of run- off by the;
establishment of proper constructlons Moreover ‘with the present .
situation, it is difficult to'grow vegetables in the summer, due to the high

temperatures and low rainfall. However, with the’ improvement:in the
river water quality, irrigation could be’ applled thus presentmg the
p0351b111ty of stable vegetabio cultwatlon Dol s : :

Regarding the soil enllchment dev1ce, the sludge compost dosage,
and the sediment run-off measures, we think to provide the areas with a
~ drainage channel for agriculture which will include: plantmgs along the
contour lines, a settling basin and a regulatmg reservoir installation.
Furthermore, there is no particular problem concer ning the agrlcultural
chemical and fertilizer quantlty used at the present time ; however, in
order to avoid the use of strong agrxcultuz al chemicals of resxdual -prone’
types in the soil or excessive fertilizers in the future, there must be
guidance and supervision.. '

{3} The ForestZones .

_ The mountain forests axe effectlve in retammg ram water and in

: purifying the pollutants in rain water, and riverside forests are effective
in the prevention of soil/sand and polluted matter inflow from both
banks. Moreover, in the recreation zone vmmlty, the ex1stence of a
temporary green belt is deswable, fr om the pomt of‘ v1ew of scenex y and .
amenity. :

Flgure $9.52 1llustrates clearly the hzgh forest zone, where the goal
is protection of water head forests ‘the forest Ime zone, where the goal i is,
for river water quahty mamtenance, and thé green belt; wheére the goal
is for the i mcrease in the value of recreatxonal zones. Asstated in 1- 1,in
the Lake basm as the decrease in forest : Zohes is remakable, it'is
desirable to promote the 1eaffox estation, partlcularly in some of the
cultivation and pasture areas. If the afforestatlon is encouraged, the fact
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: that wood will appear to be of high value as'a fuel resource must be a
guarantee, _

(4) - Pasture Zones

Due to the weakness of the soil and the meagerness of the
vegetation, the most effective use for land in the Pirayu basin,
_hel.lce,fpr_th, is as pasturage. However, it is impossible to ignore the
animal excretion which flows {reely into the lake during rains as a cause
of water quality contamination, therefore it is desirable to preserve the
present riverside forest, as well as, on the inside of which, to establish a
low embankment belt or a planted belt and to prohibit grazing in the
vicinity. — :

(5) . Recreation Zones

. In the city of San Bernardino, located at the east of the lake, are
. concentrated, high-class, recreation facilities, such as hotels, clubs, villas

and restaurants. However,'as the planned facility expansion continues,
the foreign tourists will likely be attracted if it were possible to enjoy the
natural environment around the Salado River. I .

~ On theother hand, Aregua located at the west of the Lake was once
the recreation center for the citizens of Asuncion, however, it is wanting
in spit now. Aregue is located near Asuncion as well as it has a beach on
" the lakeshore suitable for bathing and also produces characteristic
folkerafts. Consequently, it is possible that this city will develop as the
popular recreation base just differ from San Bernardino in its character.

~ Furthermore, as historically religious Ypacarai is a locational link
 for San Bernardino and Aregua and also the center for leather goods
production, it presents & hidden possibility for new development as a
tourist spot.
Here are thus presented three towns which could be joined as the
' lakeside recreational zone, However, in order to accompany recreational
zone developmen} with water quality conservation, it is necessary, for
the water body and lakeside to be des_ignated_ for public_use, to select
éﬁvifénméntal ‘monitoring specialists, and for the sewage, sewage
* treatment plant and waste disposal plant as forms of env_ironmental
" conservation technigues, to establish the necessary basic facilities.

{(6) anservaﬁion Zones

As stated in 1.3, the downstream swamp of th:e Yuquyry River
contributes greatly to the removal of pollutants enterzzrgg the }f?‘ke‘_ The
S purif‘icatioji efficacy of the downstream swamp «?f the P{rayu _Rl'vgr is not
B ye:t: understood as a fixed standard, however it is definite that it plays a



temporary role in the purifi catmn of -the. water If these swamps were
lost,the pol‘iutmn in the lake would most likely rapxdly progress. As for
the swamp in the Salado River basin, there is much value in- conserving
it as a tourist resource, as it offels exceptional view and a spot for bird-
watching. Consequently, it is ‘desirable to designate the continuous.
~ swamp zone, extendmg from’ the Yuquyry downstream to the Salado
basin, as a conservation zone and to plohlblt any developmental
activities which would deteuox ate the zone s functmns and reduce its

natural value

Other area conservatmn par ticularly the water s edge of the lake
and rivers and especlally the ‘marshes, reguires speclal ‘consideration.
The aquatic plants on the water’s edges weaken the strength of the
waves breaking on the shore and prevent shore erosion. Also, due to
their ability to absorb nutrient salts, they also help to purlfy the water.
Furthermore, the aquatm plants clusters pmv;de breedmg ‘places’and
refuges for. the ammals living on the water's edgs, Whlch is essent1a1 {0
make the bmfames abundant T‘he sandy beaches themselves pnmarﬂy
have a high capacxty to purlfy water and prowde grcund for recreahonal _
activities, : S S

_ Fig. 89.53 1llustrates the. present status of Ypacarm lakeshore o
- There srve fow artxficxal structures and the natural condxtmns are well
preserved It is desirable to set up the envzronmental conservation zohe
between the recreatonal zone. and the Lake and to prohlblt the_
reclamation, constructmn of vertical reve’sment, and abandonment of
waste and filth strlctly ' : : 2



CHAPTFR VI

WA’I‘LR QUALI’I‘Y CONSERVA’PION LEGISLA’I‘ION

61 Legieletion :ih Japan

A3 a reference, the elaboration of legislation over the water quahty
conservation in Paraguay, exzstlng Jd apanese Ieglslatmn will be outlmed bneﬂy

J apanese envxronmental admlmstratmn consists of pollutmn prevenuon
and natural environmental conservatlon and the leglslatxve base is Basic Law for
Enwronmental Pollutxon Control. . This leglslatlon defines as pollutlon that -
whlch due to human act1v1ty, 1nfr1nges on human ‘health and ‘the life
- env1ronment for act1v1ty, 1nfrmges on ‘human health and the life env1ronment
f‘or example a1r water and soll pollutlon nolse, vxbratmn ground sub51dence
and foul odors ThlS leglslation preserlbes the items whlch need to be effected by
enterpnzer and natlenal and local pubhc bodles (establishment of env:ronmental
standards, regulatlone on pollutmn dlscharge and land use, _estabhshment of _
pollution preventlon planmng, promotion of pollutmn preventmn operatlons,
training for. those in charge of operations provision of an orgamzatmn for those
respons1b1e, rehef funds for v1ct1ms of pollutxon working out of compheatwns)

o The envxronmental standarde by type of use body of pubhc water body |
shown in Table $0.32 are shown w1thm this’ leglslatlon ‘with the additional
'mfomlatlon that they are hased on sc1ent1ﬁc criterla and that they reqmre

3 frequent rewsxon

As for the Law, in, the. beginning exxsted a prescnptlon to bring mto
. 'harmony envxronmental conservatlon and economic development, Nevertheless,
 this idea was lost in the struggle to further economic development at the expense '
of the envsronment In a later addendum to this code, the necessity of protectmg

vegetatlon end other natural forms of life for env:lronmental conservatlon was

'seen =
| The concrete coni;ent of the various measures to be carrxed out w1th1n the

.Basm Law for Env1ronmental Pollution Control is prescrlbed in its 1nd1v1dua1
‘:' laws ; ‘an example of one of those laws is the Water Pollutmn Control Law and it
t into pubhc water bodxes for factor:es and

' prescnbee standards. for effiuen
it thls and estabhshment of daily momt.ormg

' 'enterpnses penal regulations agams
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duties for effluence qulality which should be carried out by the former
contributors. Under this law, it is made clear the necessity for regulations
concerning the concentr ation of the efﬂuence quahty at the dramage outlet and
concerning the total discharge load amount entermg closed water bodies.

Besides this, as a rcgulatlon for the conselvat'on of the entlre
environment including water quality, there is the Enmronmental Impact
Evaluation System. This is aimed at the larger undertakings and is effected and
permitted by the government. It includes evaluation and ﬁnal deter mmatlon of
environmental effects preceding the executlon of’ operatlons baSLd on the
opinions voiced by citizens, which enables the implementation of 1egu1atlons in

advance,

~ Before assuring the approval of the executlon of Iarge undertakmg
operations following thls regulatlon, preparatlon and commencement of an _
environmental 1mpact statement is carued out whlch mcludes evaluatxon of
predictions by the enter pr rises themselves, explanatlon to 1nvolved re31dents of
the results of the 1nvest1gation by the enterprlses, and the chance for the
re31dents and the chalrperson of the mumcxpahty to offer contrastmg oplmons

It is essential to carry out adequate land use in ‘order to reduce Lhe
~polluted matters from the non- polnt souxces Thus, for the proxnotlon of: these,
there is the City Planmng Law and Law for the Conservatlon of Green Belts
around the National Capltal Region . As for the dlstrlcts needmg fo 1mplement
these laws, from the point of view of enwronmsntai conservatlon 1nstead of
especially low evaluation of fixed property taxes development should be
prohibeted and as in the case of the landowner wantlng to sell her or hlS land the
pubhc body should be asked ifit wants to buy it. '

6.2 The Present Condltlon and the Problems of the Leglslatlon System in
Paraguay

As the J apanése code system shows in the preoeding paragraph, 'it is’
necessary to make an effective code system in Paraguay in order to proceed in the
prevention of water pollution, This i is stated in the following: @ to decide on
- those responsible for momtormg the water quahty, to identify the work requlred
to be effectlvely carried out by those respons1ble @ to indicate reliable dataon
water quality standards in: pubhc water areas and also on water quahty
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si,andards of drainage, @ to establish the system of i investigation in 'xdvance, ata
public gathoring, of behavior which influences the environment such as the
dlscharge of pollutants, @ to introduce preferential measures in order to proceed
in planned land use and in the establishment of water purification facilities.

Accordmg to these points, the present condltlons and problems in
Paraguay will be shown to be the following,

1) Those responsible for water quality monitoring

o The water quallty m aquatlc areas which are affected by an
unspecn.fied number of persons, grows worse genarally, unless a public
| orgamzatlon takes control of the 31tuat10n InJ apan, rivers, lakes, ports
| “and the coastal area are regulated as public water areas, and the water
quahty requlres contlnuous momtormg by the heads of local public

" bodies. The results are reqmred tobe pubhcxzed

o On the contrary-, in Paraguay, the idea of "public aquatic areas" has
" not been established yet and those reSponsible'for rivers and lakes are
not clearly demgnated Although, where famhtles exist, people are
d931gnated to run them (for example, for ports, it is ANNP who is
| respansﬂole, for river bridges, it is the Department of Public Enterprise,
and each district). However, there is no Obligatioii'to control the water
quality nor other environments, Therefore, there could be situations in

- which rivers might be used for personal purposes or might be care lessly

. contaminated with garbage and polluted matters,

First of all, people responsible for the environment and for work to
- be undertaken have to be selected for the purpose of conservation of the
~ whole environment, including the water quality in public aquatic areas.

, Pollutlon sources also requlre peuple who can perform the function
'gf inonltorxng the water quahty For factories and offices which

discharge at least 50m3/day, a person {o monitor and carry out proper
- drainage treatment is necessary What is desired is to establish schools
~ for qualified trainees in the area of drainage treatment performed by the .

- governmental agencies.
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2) Lstabhshment of watez quahty standalds S

As for the esl,abhshment of standalds for t.he lake and mﬂowmg
vivers as public aquatic areas, the fundamental concepts are shown in
the preceding paragraphs. It is hoped that the standards well be
established as 'soon as possible according to the resulis of future

investigations.

Specmc water quahty 1egu1attons on’ dlscharge need to bhe
established, dependmg on the type of mdustry, after conszdermg the
water quahty standards i m the pubhc aquatlc area and the sxtuatlon of
the dlscharge of pollutants as mentloned above In or der to regulate the
water quahLy of dralnage, _there are tvm methods to regulate only the
concentratxon or to regulate the ‘total amouni: of the polluted matters
discharged. One or both of these methods could be apphed dependlng on
the nation and the district. However, for closed type aquatlc areas which
promote easy accumulation of polintants as compared to rivers and the
- sea,it is necessary to apply area wide total poliutant load control, as they
would be the most effeotlve ' = '

3) The pre- and posbmspectlon systems w1th regard to the behavmr of |
pollutant emlssmn : o :

_ As for the dramage of pollutants into the aquatxc areas, there is the
development land use whxch enhances the ‘drainage from: non pomt
sources and the estabhshment of factox jes and offices which i increases the

drainage from pomt sources

In Paraguay, there are no goverment or dlstmctmrls to regulate the
. use of land or the estabhshment of factories and offices. Therefore, in the
Lake basin, development is gomg on at random in the form of the cut;tmg
down of for ests and creatmg housmg sxghts whzch is unfavorable thh
regard to water quahty conservatlon

In a way, with’ regard to the pollutxon dlscharge, items of
prohibition were elaborated in 1980, to include hygiene laws: However y
the cases where this apphcablhty was accepted and prohlbited pollutlon
discharge loads are few : S

In order to xmprove this 31tuat10n at land development and facbory
and business locatnons, a system of advanced investigation and a system
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of monitoring the prote’c'tion of the conditions, from the time of the
- mvestigatlon, are necessary. Furthermore, especially in that which
concerns large-scale development, it is necessary that, in advance,
assessments are made of the possible effects on the environment and,
“from these results, that the nation and districts retain the jurisdiction to
regulate their consequent1al development and establishment.

4) Introductlon of various prefe:entlal items

In order to decrease the amount of dr amage of polluted matters '
from the basms, it is necessary to use the land adequately, and also to ,
estabhsh various facilities for water purrnﬁcatlon and treatment.. I_t,;s_
necessary to consolidate the preferential items concerning t'a_xe_s and a
. syg;,tem for the ;ﬁrovision of assistance funds, before obliging' factories and
offices to construct those faéilities, as the construction is costly.

Furthei'more to p'roceé'd with the land use plans accérding to water

. quality conservatlon regulations are necessary; but in order for these

regulations to be fully effective, a preferentml tax system should be
. adopted which decreases the taxes of forests and marshlands whlch

effectively purify the water.
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CHAPTER VR

DIFFUSION OF 'I‘H}L CONCI&PT .
OF WATER QUALiTY CONSLRVATION

7.1 Fundamental Outiines of Conservation

A basic thought ex1st1ng in many countues, whxch represents the
dlfﬁculty which lies in general environmental conservation, lnclur}.lng water
quahty, is that "mvestmg in envnonmental conservatwn brings an: econoxmc
growth slowdown thus, in order .to zmpmve the standard of hvmg, the
degradation of the environment must be withstood. Whlch is to say,
envxronmental conser vatmn and economm progress cannot stand sxde by s1de"

" However, if the ecenomy is Ialsed and the standald of hvmg 1mproved
‘demand for a pleasurable enviroriment will increase.” The'irréversibility of
damage to the environment is certaotmly possible. There are very few countries
which have achieved a restoration of the environment after ignoring it for
economic gains, without investing a large sum of money Furthermore, before an
improvement in the standard of hvmg, human exlstence ruins the environment to
an unforgivable extent, and in the case of some countrles and regions, past land
use also resulted in the remarkable degradatlon of nelghbormg countues and

regions.

In order to avoid this kind of situation, all "pjec"ples" and users must
understand that, by and large, economic development and environmental
conservation are not exclusive of one another, but that the environment is a great
public resource whose use is not limitless. Finally, it must be undéi'staod that itis
necessary for all users to confribute ef‘forts to prowde for the envxromnent. s long-

term integrity.

‘Until recently, in 'Paraéguay all factories and installations discharged
their emissions directly into the rivers, causmg eutrophzcatlon, despxte the fact .
that by the 1970's, water quality in Asuncion's metropohtan area and its environs
was frighteningly poor. Rivers had long since lost the ablhty to clea.n themselves -
Ultimately, accounts have to be made of the mediu - and long-range harm that the _
city of Asuncion, with its 500, 000 inhabitants, will Il‘lﬂict on an international
river like the Paraguay, o '



The concern the people in Paraguay feel for water quality conservation is
madequate Looking at this from anoter angle the guarantee, up to present, of a
favorable water quality environment in this country is admirable; however there
is a need to ‘reform the up-to-now "throw it in: the river and forget it" way of
thinking, and to penetrate every level of the society with the above idea to bear
the appropriate expenses and to carry out the maintenancé of public property. -

79 Princ_i'paﬂl'Pdin'ts.of Diffusion by Sectors

_ The ideas expounded in the previous paragraph must be propagated in
many forms and activities, and to many people. The following are the principal
points of diffusion by sectors. ' '

1) for Responmblhtles of factories and offices

_ Accordmg to paragraph 1.2, 80 to 90% of pollutlon load dlscharge )
from point sources are industrial in origin and the great majority are
- discharged untreated. A part of discharge load is removed in the
marshes, however, thls is a serious situation which needs to be improved
from the pomt of vxew of conservmg the marshes themselves.

Although the dlscharge load from tourism sources is far less than
-mdustrlal sourcess, they do so directly into the lake. Furthermore,

. because they depend so heavﬂy on the environment itself, especially the
.- - lake, for their own well-being, they must necessarily bear a large part of

the burden of keeping it alive.

Consequently, it is necessary to make recognize the followings
agamst the responsibilities of factories and offices: they are the
- causatlve persons who make deteriorate the value of environment, that is
the common property, and it is thelr duty to execute some

| countermeasures to reduce the djscharge load as little as poss1ble

2y for Resxdents in the Lake basin -

The resxdents along the basin have thé dﬁty to conserve the public
' heﬁtage as a satisfying environment and simultaneously they have the

right to use the environment in satisfactory ways. Although it is also

lmportant to realize these duties, it is also believed that one of the



reasons large factories are able to drain much foul-smelling waste water
near cities is because general residents do not have a clear idea of the
infringement on their rights which was explalned above. - In order to
conserve the enwronment the polluters must resolve to understand the
necessity of regulations and penalties consequent to transglesswns
against them. The most impor tant thing that remains-above all-is the-
insistence on the fact that every cmzen must be congcious of hex or his
right to protect, maintain and thus enjoy the environment. For thisto be
realized necessitates that explanatmn of this Loncept of environmental
conservation be diffused to all citizens in an easily understandable

fashion.
3) f'm‘"'Public administration '

Paraguay has yet to reach the level of envxrcnmental destruction
that Japan, Europe or the United States has; never theless, neither does it
pay much attention to conservation strategles But the problem will
continue fo encompass a larger scope yeaz after year :

MAG MSPBS MIC MEC MGPC S’I’P the mumcxpahtles and
other Ielated offices must w]labnrate in planmng and effectlng'
conservation, Technical personnel from other offices must be included
alsoifa speclahzed task force for admxmstratmn of the enwronment isto
be erected. Important is that related functionaries understand the
significance and characteristics fundamental to the politics of
environmental conservation and that they develop a general concern for
the environmental problems they face; . - '

4) for Students

Students of all 1evels have a role, now and in the future whether as
townspeople, funetlonarzes or factory workers in solvmg enwmnmental
problems, Consequently, there should be a consclence ralsmg in the
direction of educating these young people and a determmatlon of what'
themes should be included in the school curr iculum concerning local as
well ag global envxronmental problems '
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7.3 Methods of Diffusion

Takmg into consideration methods of dlffuszon in various countries

around the world, the following have been ueleeted as most appropriate to the
situation in Paraguay

'_ : 1). _Dls_{;rlbutlon of pamphlets

" Different editions of the results of this report may be disseminated

' m schools, public offices, churches etc., which is the easwst way to begin
(hffusmn

2) Semina’rs and conferences

At schools, admninistrative organizations, churches ahd_army bases,
o specialists on water quality conservation can somehow talk about the
environmental prob'lems , according to the ages and professions of the
people. ‘It would be highly effective to use video packages including the

- conclusion of this investigation.

'3)  Preparation of special television programs

Although it is difficult, specialized and costly, preparing television

: pro'gl*ams of this type would be very effective in transmitting the message
-of conservation and its significance. Perhaps negotiations could be made
o obtain the contribution of existing films on this subject from foreign

 countries.
| 45 Marking a “Week for the Environment” and manufacturing posters
sayixig' the same ' :

In 1972, in order to raise the consciousness of the world’s people
‘toward environmental issues, the United Nations established the annual
[Jnited Nations Environment Day” every year on June 5. Even in
Paraguay on this day, districts deeply concerned with environmental .
- problems hold symposiurss, however the concern of the average citizen is

still low. Henceforth, centering around this day, a week is hoped to be

' -desng‘nated where many activities would be effected in efforts to deepen

: c1tizens COIILEI‘H for environmental conservatmn
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5) Re-examination of enwronmental scienes w1thm the school-'

curr mulum _

Implementatlon of - enwronmentai science mto the -school
currxculum, judged on a long—texm bams, could be said to be: the most .
effective way of deepening interest in envnonmental pioblems In
Paraguay, an environmental educatwn curnculum that the Mlmstry of
Education prepared in 1970 was adapted in 1986 to ‘meet the. teachers'.
needs. Presently, accordlng to th1s curnculum 1:1 hlst;ory, society and
hygiene courses, environmental educatlon is systematlca}.ly bemg"

carried out.

At this point an even more complete, more valuable cuxrlculum on _
envaronmental edﬂcatmn is desired, which, by 1nvalv1ng the students in
literally gomg out and performlng the measuring and surveymg, would N
establish an even more effective program If this dould réach point where
the students would perfmm thee work on & contmual basr.s, the schools
would then be piaymg a beneﬁmal and essentlal rcle in envxronmentalﬁ

momtormg functmns
8) Estabhshmeni, of‘ watel gardens

Itis posmble to bmld a park and recreational fields fﬂr the resxdentsl
in the area where beatiful water is vzsxble aftex passmg through ‘the
marshes at the mouth of the Yuquyry If we can - stage €Xpos where
scientific and technical information can be obtained concerning water -
pollution and water punficatmn it W111 serve. to raigse the conscxousness: _
of the res1dents regardmg water, o S



CHAPTER Wi

I* QI&'I‘IFICATION OF THE AGENCIES RELATILD TO -
WATER QUALITY CON.‘:ILRVATION

81 Orgamzatmn of the Admxmstratlon of Water Quahty Consex vatxon in
Dxfferent Countx ies

L In 1970 the Umted States created the anronmental Prott,ctlon Agency
| ' (EPA), charging it with the duty to fight agamst air and water pollutlon, abolish

-_agrlcultural insecticides, radloachwty and other thlngs This agency is
respansxble for settmg emissions standards and implementing measures against
poilunon for each state’s government. The LPA which is supported by a huge
budget in turn supports mdmdual states economlcally in their fight for local
_ conservatlon In add;twn E.PA techmcal personnel conduct many extensive
" mvestlgatlons, to 1dent1fy envxronmental assallants '

A Mmlsi:ry of the Env1rsnment in England not only enforces env1ron-
mental standards, but works toward the policy and. planmng of land use,
‘authorizes residential constructions implements water and sewerage servwes,
| 'chsposes of waste, and works in the preservatlon of hxstancal heritage and so on.
| The Water Management Authorlty, whlch is'a part of this ministry and
'estabhshes water works and sewage works, controls mdustrial emlssmns and

. manages rxvers by basm

In West Germany, env1ronmenta1 pmtectmn was admmistersd by the
- 'Mlmstry of Lhe Intenor, until many “problems appeared mcludmg acid rain,
'contammatmn of the Rhine River, and the Cher nobyl nuclear accident. Now, the
Mlmstry of the Enwronment Natural Protection and N uclear safety is in charge.
Also, the Federal Agency of the Environment exists to. carry out scientific and
techmcal mvestigatmns m order to support the pohcles Of envuonmental

conservatlon, it also prepares studles and instructions on air, water, waste,

' ecoiogy’ and ete.

In France, the Mmlstry of the Environment, established in 1971 carries

| 'out mvestlgatmn and compzles facts about the environment, ‘and suggests

'measums agamst pollutmn and for natural protectmn Nevertheiess, emlssgcn”
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studies are conducted at individual factories by the Management of Construction

or Industry of each region.

Ind apan in the same yea1 as IF lance, 1971, an Envn onmt,nt Agency was
established, which makes single r econunendatmns and proposals on basic policies
related to pollutmn (air pollutlon water poliutlon soil pollutwn noise pollutwn
vibration and ground subsidence, offenswe odors) prevention and natural
environment preservatxon, howevex watel conservatlon plannmg for each
aquatic area is established by the local pubhc body and measires are effected by
each ministry bureau and the iocal public body '

8.2 Charactenstlcs of the Orgamzauon for the Admmxstration of an Env1ron~
ment Desmable for Par aguay - -

In order to fm mulate and 1mp1ement a pohcy of conservatlon for a cez’tam
body of water, it is necesary to take measures at, all stages, mclud;ng the'
generation, discharge and introduction into the environment of waste, while
considering the natural and socieconomic conditions of the -environment.
Therefore, it is desirable to create a body which administers and takes measures
to protect basms, as England does, through the Watex Authonty '

_ To actually make an mdependent system and attempt to recommend
measure operations entails problems if there are overlappmg progects and
recommendatmns for various pro;ects from dlffermg sources, and confhct and
contrast in existing governmental organizations, and no adjustment elther of the
budget or of the functlomng of the adtmmstratzon, there will be little ensumg
suceess for the measures, ’ ;

. Accordingly, it is hoped that the env1ronmental admmlstx atlon agency: _
will possess the authority to take the initiative in other admmlstratwe agencms
coordination and execution of policies related to thls pro;ect Thxs would_.
constitute the support for personnel and budget by its posmon thhm the
government. '

In Paraguay, there is not yet an mtegrated agency Whlch manag‘es and" :
sets policies for water quahty conservation in the, basms As for admmlstratlve
agencies closely related to water quality conservation, there is: SENASA
attached to MSPBS, for natural_env;ronmentai conservatlon _1nc111d1ng-
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0bservat§011 aund guidance on industrial effluence and food sanitation, the carrying
out of ehvironmental conservation regarding air, water and soil, technical
guidance on domestic sanitation management énd_ the water supply for towns
with populations lower than 4,000; CORPOSANA, which carries out sewer and
domestic water supply for cities exceeding 4,000 in population; INTN, attaélléd to
MIC, .whié_h gives devglopmental guidance for industrial effluence treatment;
_Asu_ncicir:l. National University, which acts as a scientific research agency; and
ANNP, whi_ch effects port construction and geologieal, hydroiogical and hydraalic
research Furthe_rmore, other agencies _cl'osely related to water quali.ty :
conservation are: MAG, from the aspect of farm soil conservation policies,
agricultural chemicals and fertilizer use; MOPC, from the aspect of provision of
roads, parks and green areas; and SFN, from the aspeét‘ of forest administration.
Other than these, STP, from a sociceconomic aspect makes proposals on policies
related to environmental conservation, and MEC, plays a role in the diffusion of
water quahty conservation concepts.

_ Presently, the abOVe agencies operate 1ndependently from one another.
‘However, in order to fundamentally solve water pollution problems, while
securing the cooperation of ail the various agencies, it is necessary to create the
" above- mentmned independent agency, for central functioning and Jurlsdzctlon
Therefore, here we propose the establishment. of “Lake Ypacara1 Basin
Management Authority”.

This kind of agency, in any country, is directly attached. to the government
because it is necessary that the jurisdiction is fixed and the funding source be
stable. ﬂowever, only in the case of the Ypacaral water quahty conservation
pohcy, due to the existence of private enterprises which could immediately
grapple these problems and the funding resources, they could form a foundation
whlch could help in many fields. Moreover, from the point of view of the nature of
these problems as scientific research agency cooperation is indispensable an
agency whzch facilitates participation from university researchers is hoped for.
HGWever in the final stage, the selection of the nature of the agency still hes in

: the hands of Paraguay an jurisdiction.

| 83 Quéliﬁcatiens for Lake Ypacarai Basin Management Authority

anagerpent Authority will be required o promote

Lake Ypacarai Basin M
damental research, @ diffusion activities,

the followings: (O continuation of fun



@ preparation of laws and regulations, @ -implementatlio'n'fof"eohéervati'oh.
measures, ® development and application of relevant techniques, ® guidance in
monitoring for engineers and educational operations, @ monltormg of water
quality, ® assurance of sut‘ﬁaent ﬁna1101a1 avd human resources 3 '

The fundamental survey descrlbed in (D has been falrly carued out m th1s
project, however, as this only refers to a shorf perlod of 1. year matters rema;n :
such as the msufﬁment understandmg of the actual sxtuatlon and uneolved_
problem, @ is described in detail in Chapter 4, however it is necessary to select,
‘those operations of the public sector Then, ®, has as objectwe toraise the level of
the environmental monitoring engineer. The followmg is a elmple detalled .'
descrlptlon of the content of each of the. above items, -

@ Promotion of basw 1esearch necessary for water quahty conservatlon '

planning

a. Research for the clauficatlon of pollutmn mechamsm and water

quality predictlon |

study on lake and river water quahty and bottom material

quality _
- chservation of basin weather, river flow amount and lake water

level
- testmg on lake hydrology and poliutlon factors
- research on watex quahty predlctlon techmques

b. Research on the relationshlp between water qualxty and health:'
and water use obstacles o e

- study on health hdzards for those who use the lake and rlvers _-
-- data collection on the relatlonshlp between tomns and heaith\_-

hazards _ : : :
- study on the lelatlons}up between lake water quahty and__-,

purification plan filtration obstaeles _ S
- analysis of lake water quallty and punficatxoﬂ costs

¢. - Research on actual posmblhty of treatment/puriﬁcation“'
_ techmques R : i S

- study on t;he condltlon of productxon process - and dlscharge
treatment at factorxes and ofﬁces : BERTE :



' a. Legisiation

study on the condition of production activities and management
-at factories and offices

: selection of the most appropxrate domestm waste water
tr eatment methods per urban area
- investigation on the problems in the estabhshment of a flood
“control channel in the Yuquyry

- investigation on the problems in the estabhshment of a contact
0x1dat10n canal

- .invetigation on the problems and testing of the establishment
of a water gate at the egress to the Salado River
d. | Establishment éf land use plamiing

- study of actual condltlons of land value and ownership
- study on land use demands
- verification of conservation areas

e Establishment of water quality standards

- reinvestigation of public water body tentative water quality
standards
- establishment of waste water standards

f. Cost beneﬁt anaiysm for water quahty conservatlon measures

- estlmatlon of costs necessary for measures in each type of area
.- economic evaluation on estimated exterior effects

- Promotion of diffusion ac'tivities

preparatlon and distr 1but10n of pamphlets
holding of lectires and research seminars

prepar atmn of spemal 7.V, program
remvestlgatlon of educatmnal curriculum of environmental science

- estabhshment of 2 water garden

) _Fonn_ation of legisiatmn an_d regulations

‘or public water body water 'qua'lity maintenance and

 improvement



- verification of public water bodies :
- verification of environmental monitoring systems :
- verification of water gquality standards and wonitoring systems

b. Leglslamon on dlscharge 'control of pollu_ta‘nt

- mvestigatzon on waste watez momtoung dutles foz factones'

and offices

~ - investigation on reguiatlons on waste water ‘;tandards and

monitoring

Legislation on land use control

Ly

- investigation on pre- and post-inspection
- investigation on environmental impact assessment system -

d. Regulations on taxes and assistance funds

- :assistance 'fund's: 'aﬁd tax ifegulét:ioﬁs ‘on 't.hé é;f;tablishnient of .
waste water treatment facilities

- tax regulations on special land use

Promotion of water quality conservation measure opeations

- arrangement for sewage works and Séwagef treatiment facilities

- arrangement for sludge and waste dlsposai plants

- arrangement for river (nverszée forestry work, construcmon of' |
revetment against erosion)

- treatment of river course poiluted mud and garbage collection

" - treatment of lakeside garbage and filth collectmn "

- removal of dead algae and water grass in lake (around nalado;

mouth)

Promotxon of’ development and guldance in water treatment/ |

purxficahon techmques

- development and guldance for lagoon eapaczty techmques |
development and guidance for ‘zml absorptmn treat.ment capac:lty
techmques : ‘

- development of sludge compost techmques |

X - 64



	SUPPORTING REPORT IX WATER POLLUTION CONTROL PLAN
	CHAPTER I THE PRESENT POLLUTION SITUATION IN THE LAKE AND ITS BASIN
	1.1 Relationship between Human Activity and Environmental Change
	1.2 Generation and Discharge Conditions of Pollutants in the Lake Basin
	1.3 Present Pollution State of Inflowing Rivers and the Lake
	1.4 Pollution Factors and Mechanism in the Lake

	CHAPTER II OUTLINE OF WATER QUALITY CONSERVATION PLAN
	2.1 Procedure for Deciding on an Appropriate Plan
	2.2 Keynotes of Strategy

	CHAPTER III EXAMINATION OF THE GOALS OF WATER CONSERVATION
	3.1 Present Use and Future Demand of Lake Ypacarai, its Inflowing rivers and the Area around the Lake
	3.2 Context of the Goals for Water Quality Conservation
	3.3 Index and Viable Goals for Water Quality Conservation

	CHAPTER IV WATER QUALITY IMPROVEMENT TECHNIQUES APPLICABLE TO THE BASIN
	4.1 Water Quality Improvement Techniques for Lake and River and Their Evaluation
	4.2 Techniques Applicable to Generation and Discharge Sources
	4.2.1 Reduction of Pollution Load Generation from Point Sources
	4.2.2 Reduction of Pollution Load Discharge from Point Sources
	4.2.3 Reduction of Generation and Discharge Load from Non-point Sources

	4.3 Techniques applicable for Inflow Rivers
	4.4 Measures Applicable within the Lake
	4.5 Techniques for Sludge Treatment

	CHAPTER V LAND IMPROVEMENT PROJECT TAKING INTO ACCOUNT WATER QUALITY CONSERVATION
	5.1 Land Use Planning Requirements
	5.2 Basic Land Use Concept of the Lake Basin

	CHAPTER VI WATER QUALITY CONSERVATION LEGISLATION
	6.1 Legislation in Japan
	6.2 The Present Condition and the Problems of the Legislation System in Paraguay

	CHAPTER VII DIFFUSION OF THE CONCEPT OF WATER QUALITY CONSERVATION
	7.1 Fundamental Outlines of Conservation
	7.2 Principal Points of Diffusion by Sectors
	7.3 Methods of Diffusion

	CHAPTER VIII FORTIFICATION OF THE AGENCIES RELATED TO WATER QUALITY CONSERVATION
	8.1 Organization of the Administration of Water Quality Conservation in Different Countries
	8.2 Characteristics of the Organization for the Administration of an Environment Desirable for Paraguay
	8.3 Qualifications for Lake Ypacarai Basin Management Authority



