| .2 Consﬁa'nM rial .

() General

The construcnon matenals mvesuganon was carned out to clanfy the quahty and ,

-' avallable quantlty of the matenals to be used for the Project and covcrcd the following
-'1tems : '

(1) - Concrete Aggregate
_ (2) Concrete Mixing Test
.- (3) . Soil Material - .. .

o Détails'_of ille‘consﬁi:ction‘materials investigation are given in Annex 2.

o (2) | _Concrete Aggregate

(A) Locauon of the material sources and required quantmes of aggregate

Sand quarry/bonow areas are located at

- Rfo San Pablo Quevedo: 170 km east of Portoviejo

s . Cantera Basaluca Plcoaza ~ 16 km west of Portoviejo
R San Iacmto T 54 km north west of Portoviejo

Grairel q@ar_ry/rive'r'c_i_eposits are located at:

- Rio San Pablo, Quevedo: 170.l5:'rn east of Portoviejo

- Quarry around P1coaz.a area: 7
Camera Basaltha P:coaz,a "‘ :‘_ 16 km West’ _of'Pono_\_r_iejo. _
-~ San Carlos/Rio deOro .- 14 km west of Portoviejo
e Carlos Poggl L 'l_S'li_:m_\:ves_to_fPortoviejo '

As the estlmated total volume of concrele structures and shotcrete in

: accordance with the design is approximately 230, 000 m3 the assumed quantities of -
: aggrcgate are consrdered to be as follows
3 x 0. 4m /m of concrete 92, 000 m3

3

Fme aggregates 230 000 m

3

| Coarseaggregates 230000m x 0.75m /m ofconcrele-l?Z 500 m



- (B) Fine aggregate

: A site reconnarssance and avaxlabrhty survey were camed outin the vrcrmty L
' of the Protect area as well as in the environs of the crty of Portovrejo in accordance

o I_wrth descnptron of the matenals survey report in the feasrbrlrty study

Posmble sources of sand (gram srze under 5 mm) for ﬁne aggregate were.

consrdered as follows

- (i) Quevedo, Rt'o San Pablo :

- The sand material is. avarlable as a deposrt in the Rio San Pablo river near |

Quevedo town, The area of the deposit is approxrmately 100 ha, which is enough to

- provide the total quantity of fine aggregate required.. The concession for it belongs

- t0 MOP (Mmrsteno de Obras Publicas), It is andesrte sand The locanon of the
borrow area is 170 km from Portov:ejo, as shown in P“rgure 3 S l

(i) Prcoaz.a Cantera Basditica Picoazd- R _
Crushed sand is produced here usmg rod mtll wrth a capacuy of 30 ton/hr

Srrtall size aggregates crushed by the secondary crusher are fed to the rod mill, .-

crushed, screened and washed using a wet type sptral classifier to control fineness

moduius of the sand, It is basalt sand. At the present time, almost all of the sand - -
' _.produced here is supplted to La Esperanza Dam. Pl‘O_]eCl as fine aggregate for .
concrete structure As the concession area for: thls quarry is more than 200 ha., it |
can produce the total quantity of fine aggregate reqtnred The locanon of this -

quarry is shown in Frgure 3.5.2and 16 km from Portoviejo crty

(iii) San Jacmto at Manta Beach

ln consideration of concrete qualtty, beach sand is normally unsuttable y
because it contains salt. However, as quite a lot of sand taken from San Jacinto at . '
Manta Beach is used in Portoviejo City and its vicinity for concrete aggregate, a test .
sample was taken from these areas because they are consrdered as one of the
possible sources of the materials. As sand is avarlable over more than lO km along
the beach, the quantity of fine aggregate there is considered to be sufficient, The

locattons are as shown 1_n Flgure 3.5.1. The dns__tanee is 54 km fr_om Portoviejo. -
{C) Coarse aggregate

follows

P T

The prospectwe aggregate sources m the Feasrbrhty Study Report are. as |



SR v erstmg quarry at Picoazd: Good quality basalt aggregate m sufﬁcrent

quantlty at a dlstanoe of 16 km from Porlovrejo

- Rlver deposrt at Quevedo Good quality andesite aggregate in sufﬁcnent
: quanuty ata dlstance of 170 km from POﬂOVlch

The snte reconna:ssance and avmlablllty investigation for coarse aggregate

' were carried out concurrently with the survey for fine aggregate. At San Pablo in
- Quevedo, river deposn of andesite cobbles is available, and a crushing/screening
- plantis bemg operated by MOP (Ministerio de Obras Piiblicas) there. However as

only small size’ aggregate for asphalt pavement (maxnmum size: 13 mm) is produced
here, sarnplmg was considered unnecessary -

In the Picoazé area, there are four aggr_egate quarries operated by three firms.
The rock in all of them is basalt. The production capacity (more than 150 ton/hr)
and the quarry congession area (more than 100 ha.) are considered sufficient to
'_supply concrete aggregate for the Project. The distance from the quarries to

. Portoviejo is 14 - 16 km. _As a result of field investigation, sampling was carried
~out at “San Carlos/Rfo de Oro” quarry and the samples were sent to the laboratory

@

in Quno for aggregate and concrete trial mnxmg tests.

Concrere Mlxmg Test

Ay General B

Concrete mmng test was carried out to esumate an adequate mix proportlon
of water, aggregate and admixture in accordance with specified conditions of

~ maximum size of _coars_e aggregate, design compressive strength, slump, etc.

: (B) Condmons of concrele mnung test oo

The design condmon of the concrete mmng test was tentatively determined
as follows



Type of o Max Slze of
~ Concrete - Aggregate (mm)

Desi@fcompmgswe; 1
 Swengthat28days |

Slump

em)

| Cement Use

(kg/m3)

- (kg/cm2)

. 10-14 |

283

t

210

- 10-14

" 250

8- 12 ]

283

1 os-12

246

812

229

T VN

_IZI(C) Mlxmg matenals

'Ihe followmg matenals were used for the concrete muung test

o i).'_-.'-Water._ L
1), Cement

iii). Fine aggregate

1v) Coarse aggrcgale

v) Water reducing and AE agems

) Clean waler -
+* Portland cement, type i E
. Quevedo quan'y, riversand

"'~ Picoaza quarry; crushed sand

- San Jacinto; beach sand

- (D) Concrete MixingTest -

. Airbeton, Resin Vinsol

The mix proportions for the cdncreté were as determined on the basis of the
Basic Mix. Proportions for Concrete Mlxmg Test Table in the Techmcal :

Specifications, in accordancc with the procedure of ACI.

Test re;ul't for the concrete specimens at the age of 28 d'a'ys_ are shown

below.




'. (a) Test-1: S_trefngth_ at the age of 28 days using Quevedo sand

Type

"._'_Teslj—l =
o} Conen |

© kg/em2

No.1 -

kg/cm2

No.2

No. 3

kgfem2

‘Average

| strength
- kg/em2

Expected

~ strength
_kg/em?

Al
et .
B2
B3
B4

245

g .116
a0t
145

136
g

168
104
204
145
126
83

163
109
148
144
134

87

192
108
184
145
132
82

300
210
300
240
210

170

Note: * F.M, of the sand: 1.66

(b) Test-2: Strength at 28 days using Picoaza sand

- Conc.

Test-2 | -

“No. 1+

_kg/em?

7 Ne.2 -

 kg/em?

No.3

 kg/em2

Average
- strength
kglem2

Expected
“strength .
kg/cm2.

A2
B
B3

B4

168
134

| 226

143
124
86

154

138
196
i_4'3' .
123
g

167
145
214

144

128

163
139
212
143
125
83

300
210
300
240
210
170

~ Note: * FM. of the sand: 2.65

o3




(&) Test:3: Strength at 28 days using San Jacinto sand

| Test-3 B
| csne.

o No.1 |

Ckglem2 |

Nl

Kgfem2

" No.3

“kglom2

. Average
 strength
kglom2

T Expected |
" strength
kgfom2

B2 | 124 | 136 | 129 | 130 |- 240

B e | | w4 | e |

B |oes | o4 foer | ea | 20

‘Note: * F.M. of the sand: 1.00

(3)

Soil Materials Tests

(A) General

The results of the several sorl tcsts in the Feasrb:hty Study Report show that
the rock types in the area of the open channe! are clay-silt and weathered rock It

- _concluded that the clay-siit along the open channel showed critical swellmg Wthh
. would affect the concrete lining, and the use of this material was not suitable for the

~embankment because of the shrinkage anttcnpated The report recommended that

| further detatled soil mvesttgat:on be performcd in: thc detatled destgn stage

~ Soil materials to be used for the embankment of Sev'en’no opeh channe] were
sampled at the test pits and these samples were sent to. Qutto for laboratory testtng :

in the present detmled study stage, .

(B) Location‘of test pits and samphng

Test pits were dug along the open channel to take samples of the matena!s to o
be used for embankment to mvesngatc their charactenstlcs ~Test pits were also dug
along the transmission line to take samples for the purpose of obtammg parameters ;

for the design of tower foundations, -

The locat'ions of the test 'pit_s are shown in Figure 3.5.3 and 3.5.4. There =

were 10 test pits for the Severino open channel and 5 for the transmission line.



'Along.t'hc Severino ope.n channel, 20 disturbed samples were taken, 2 for

. each.pit, one at a depth of between 0 to 2 m and the. other laken at a depth of

. '_between 2to S5m.

(C) Laboratory test

The foilowmg iaboratory tests were carried out on the samples taken from

- the plts to detel_'mme t_he characteristics of the soils.

@

- _'Natural Mmsture Content 20 Nos. ASTM D-2216

- ‘SpecificGravity =~~~ 20 Nos. ASTM D-854 -
- Unit Weight -+ 10Nos. ASTM C-29
- Grain Size Analysis '+ 20Nos. ASTM D-422
.- AtterbergLimit . . : 20Nos. ASTM D-423 and D-424
.~ Uniaxial Compression .~ : 10 Nos.. ASTM D-2166
.- Triaxial Compression (wu)  : 10 Nos. ASTM D-2850
- Consolidaion . : 10Nos. ASTM D-2435
"~ Proctor Compaction ¢ 15Nos. ASTM D-698
- Swelling "~ :  20Nos. ASTM D-4546
- - Shrinkage = . :  20Nos. ASTM D-427

72 Pin-hole test R 20 Nos. ASTM D-4647

_ (D) Result of the test

’I‘he results of the tests are summanzed and shown in Table 3 5. 3

Conclusnon and Recommendat:ons '

5 (A) Concrete aggregate investigations

'I‘hc mvestlgauons were carried out with a view to f'mdmg potential sources

of aggregale avallable quahty and quantlty of the material, and transportation

e 'dlstance

STy ‘Fine aggresale R
- -'_,-a) Quevedo, RJO San Pablo o

“This. nver depos:t can supply a suffiment quanuty of ﬁne aggregate for the

= pro;ect, but the ‘quality: of the material was found to be unsatisfactory in the
o 'laboratory fests: because: It contained organic. :mpunues Further, the transport

- dnstance from the pro_pect snte ls as far as 170 km.
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e -b) Plcoaza, Camera Basaluca Pleoaza

- Consrdenng the quahty of the sand quanttty avarlable, supply capactty and o
transport dtstance, lhls quarry is one of the best sources of ﬁne aggregate for the :
Pro;ect ' : _ : :

S8 :c) San Jacmto atManta Beach A ' - - v .
The quahty is sub-standard due to the large ﬁne matenal content and
considerable contamination by salt water. If this material is used for the purpose of
N ~ adjusting the ﬂneness modulus ‘by mixing it, with. the Prcoaza sand. mentroned _
above thorough washmg with clean water will be necessary -

| 2) Coatse aggregate

In the Plcoaza area, there are four aggregate quames operated by three '
mmmg companres The quarned matenal is the same. The quahty of the aggregate

is acceptable for use m concrete, accordmg to ‘the test report However, atestfor

materials finer than the 75 p.m sreve (ASTM C 117) is recommended for further
mvestxgatmn - '_

_ There is sufﬁcrent quahty and supply capamty to sattsfy concrete demand for
the pro;ect.

(B) Trial concrete mlxmg

In the tests, none of the spectmens ach:eved the expected compresswe'
strength of 28 days. The lower strengths obtained in Test-1 and Test- 3 are
considered to be caused by the low quality of sand sed. However, i in splte of usmg_
- better quality fine aggregate, the target compresswe strength at the age of 28 days'
- was not achieved in Test-2, elther '

~ The lower-than- expected strength is probabiy attributable to ce'rn'ent quality.
. Though cement was not included in the materials mvesttgatlon in this study, test.

data obtained from the cement manufacturer shows that the compressive. strength of -

hydraulic cement mortars made of it is approxrmately 30% lower than the requtred
value. Another important factor affecting concrete ‘strength is-the fineness of the
cement, - According to the Concrete Manual, publtshed by U.S. Department of
- Interior, Bureau of Reclamation, the average specrﬁc surfaoe of the cement shall be' R
not less than 2,800 square centimeter per gram. In consrderauon of this, deta:led e
testing of the cement is recommended ata later date :



R ~ During the Phase 2 Study in Ecnador, some additional investigations are

" made mainly for concrete mix, which was not satisfactorily resulted in the Phase I
‘Study. ‘Concrete mix test results are collected from the report on the construction of

the Conguillo inlet structure executed in 1989-1990 and from the La Esperanza dam
construction under way. These exisiting concrete. mix data indicate that more than -

" 300 kg of cement shouid ‘be used to produce 1.0 m3 of concrete with a compressive
strength of 250 kg/cm2. In the La Esperanza dam construction, structural pumpable

concrete with maximum size of aggregate of 25 mm contains 380 kglm3 of cement

 to obtain average 28—day strcngth of 290 kglcm2 with a guaranteed strength of 253
‘_ kglcm2

N (C) 8011 rmtena.ls

The results of thc sml tests show that thc s011 materials are composcd of fine

' partlclcs (under 75 pm) from weathered mudstone, classified as MH or CH,
. ;____contammg ML and CL in parts. Generally, suitable materials for embankments
| requires to have good compactlb:hty, low shrinkage, and only a small decrease in

shear strength when the water content is mcreased

" The "Standard Des1gn and Constructlon Japan Road Association” and

""Earth Manual ‘U.S. Bureau of Reclamation" recomrnends the materials for
embankment to have the followmg charactcnstlcs -

' Maximum panicle size . 10_0 mm ,
'Percentage by weight passing 4.76 mm sieve : 25- 50 %
Percentage by weight passing 75 pm sieve : 0-25%
 Plastic limit : under 10 .

1 1

The test. rcsults show that almost none of thc samples fulfil the above

requutments and the followmg conclusxons are madc

g '-~.i)'.-'.Thc soil 'has 'bad compaétion' characteristics The proctof compaction
 test indicated that the percentage of the optimum moisture content is
- very lugh (31 -'46 %) and yd max is very low (1.06-1.39 glcm3)

i) The values of the swelling pressure are slightly high (2 - 25 m?),
B }wtuch w1ll have a possibility to affect the concrete lining. -

iii). The volume changc due to shnnkagc is very high (25 - 57 %). There

= will thus be the. possibility of slaking if the soil is dried and submerged

" repeatedly not only-to the embankmcnt fill but also.the cutting surface
~of thc waterway. :



Consmenng the above, lhese soil. matenals are Judged unsunabie for the ;j'_ S L

-..embankmem but. if_proper. and careful counlenneasures are taken, 1t is not
necessarytoreject thcse matenals toially

36 :EI_IENVIRONMENTAL sTupy

" The objectives of this environmental study are:
i) to'r_eview the existing e_nvironmental infonnation, "

- i) to evaluate the ex1stmg and predlctable water quahty condmons in lhe study o
S '_ area based on new water quahty analys:s

o ‘ii'i_)_ - to estabhsh the guldelmes for a prevennon of the waler quahty detenorauon .
~ in the reservoirs, ‘

S iv) . o estabhsh lhe gundelmes for a conservauon and managemem plan in the -
o _v1cmny areas of lhe reservous .

v) to establish the gulde!mes for the protecuon of the mangrove and Chame :
habitat in the Chone and Ponovnejo estuanes and in the permanent' '
inundation wetland areas, ' '

vi)  to establish a program for the Simbooa] -tidnl gate-‘opefalion.' :

Based oﬁ the existing en'v'l:rOnmen:tal information, " the project actions-

reconnaissance, field trips, generatlon of new data and interviews with authorities and

personnel related to this context, the above ObJCCllVCS are developed for the purpose -of - .

generating a document which will be the basis for the development and 1mplementatxon of
the management and momtonng plan by CRM PRt e -

(1) Summary of project actions reconnaxssance ST SO S _
' " During the present study a general reconnalssancc of pro_pect acuons was
undenaken, mcludmg the foliowmg

- =-Daule Péripa—:La E.speranza 'diversion onel

3%




_ . '7 - . "Severino pumping statio'n
’_ ST - 'Sevennoopen channel g
' . LaEsperanza-Poza Honda diversion tunnel
- - Daule Peripa-Sevérino transmission line
- A'ccess' roads

No major env1ronmental 1mpac£s are expected in the tunnel conslrucnons

" ‘since they will be excavated underground. In the location of the pumping. station -

o *~and open channel no. mayor impacts are expected. The area in general is highly- -
| defore'sted'and With a low population density. ' :

CAt the end of the: transmlssson line, on the rlght bank of the’ Daule river, -
1mmed:ately downstream of the Daule-Peripa dam, there is an ecological
reservation of CEDEGE with an area of about 200 ha.. This area is actually under a
sustained reforestatlon process and environmental management, thus :t is

' recommended that the transmission line does not transect this area.

Access roads could incentivate new colonization to adjacent areas, and could
_ enhance the value of the land. Although in general, opening or improving rural
’ ' : - roads could incentivate cl_eforeSta'tion in the areas adjacent to the access roads,
' ~ deforestation is already accentuated, and the actual condition of the existing roads
has not stopped the massive deforestanon process, so a significant impact on the
further deforest.anon of the area is not foreseen with the improvement of the access

roads. L

Tho 1mplementatlon of the env:ronmental management plans for the

- reservoirs should act as a control for new colonization of the areas adjacent to the

o ',reservo:rs that could be. mcenuvated w1th the :mprovoment of the access roads,_
- _espemally in Poza Honda. :

The populauon of Membnllo, adjacent to the Membnllo outtet in La

' :_Esperanza could become more dependent on inland water transportauon Preventive

. measures to avoxd po.nt source potlution mto the reservoir because of an mland port
_ _snmanon should be considered.

T Waler analysns samplmg was camed oul in 17 predetermmed stataons throughout
ﬁ ce tho p!’O]CCt area as shown in Figure 3.3. 4. Samplmg was carried out dunng the dry season
- ' (_Nove_r_nbor 18 - Decomber:?: 1993, May 30 - June 13 and ‘August 15 - 29, 1994), and
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“during the ramy season (January 10 28 1994) Twenty six (26) physmal-chemtcal |
parameters were evaluated in each station, and results in BOD, 'COD, T-N, and T-P are -
used as evaluation parameters for polluuon load analysrs Although no mayor mdustnes as
point source pollutton are present in the area, tests on heavy metals were also made. -

The water quahty of the Daule Penpa reservorr wrll determrne the water quahty- .
_condmons atLa Esperanza reservorr, together wrth the water qualrty of the mﬂow to the-
reservou' : ) e e S Lo - . . .

The water qualrty of La Esperanza reservou' (CZ) will be estrmated by the followrng
equanon T T : R '

C2=(L0 + L1/(Q0+QD=(QO X CO+ QI XCI/(QO+QD -

where: . | .
: C2— water quahty at La Esperanza reservorr
. LO=load: from Daule- Penpa reservorr

Q0= volume from Daule-Penpa reserverr :
C0=qualrty of diverted water - =7 i T

“Li= annual load to La Esperanza reservorr from its own basin '_ o

- QIl= annual inflow to La Esperanza reservoir from its own basrn

_ Cl quahty of own basm ﬂow to La Esperanza Lo

The water quality at Poza Honda reservoir 1s calculated by the same method, in thrs -
case L0, QO, and CO must be the La Esperanza reservoir's. The surtabrlrty of Daule- Perrpa,
La Esperanza, and Poza Honda water for irrigation, source of raw water for treatment plant '
and domestic uses is further evaluated in (2) of this subsectron -

By using the above mentloned equatlon and the exrstmg water qualrty data in Daule
Penpa, La Esperanza, and Poza Honda as shown in Table 3 6 1 the future water quahty is
predicted, and the resuits are shown in Table 3.6.2. :

The future water quahty atla Esperanza would be better than those of Daule-Penpa"" |

in BOD and COD, but worse in T-N, and T-P. In Poza Honda reservoir the water quality ..~
basically remam same except for COD No srgmﬁcant rmpact |s expected from the COD--_ S '

increment in 1.58 mg/l
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(1) Eutroplucmnon -

_ - The past, presem and future water quality conchtlon at Poza Honda is

evaluated using the information avarlable (1981-1994), and the Program for Warm
Tropical Lakes (LACAT) developed by the Panamencan Center for Sanitary
Engmeenng and the Envrronmem (CEPIS) and using the concept of muttiple
regression for total phosphorus

[T_P]=- 0290 up)0.8_9l .Tw0.676/29.934

~ where,
[T-P] =  total phosphorus (mg/1) for assessment of trophic condmon '
; L(p_): . = -_ annual phosphorus surface load (g/mzlyear) L/A
: T_\-‘,_ = retention time (years) V/Q
'z = réservoir depth in (m) = V/A ,
~L° . = annual inflow of phosphorus load (t/year) = Q-P
Q. , annual inflow of water (MCM/year)
P o = phosphorus concentration of inflow water (mg/l)
A 7 = surface area of reservoir (km?)
TV = total storage volume of reservo:r'(MCM)

_ g Addmonaliy, the. CEPIS formula for trop:cal lakes was used in this study |
(Salas & leOn 1985)

A\ 314-7
()

7 P(fy " =Resulting phosphorous concentration, in g/m3

* Butrophication ranges for both cases are:



. Trophic level _ .'[T-P] -'or_. B (O R
— (_g/ms)
~ Ofigowophic =001
Mesotrophw ‘-j"-'.‘om 003 R
EBuwophic . 0.03-0.1
Hipereutrophic -~ = 20.1 -

The trophic condmon of the Poza Honda reservonr is assessed by the

abovementloned procedure as follows

Trophnc Condmon of Poza Honda Reservou' =

Year [’_I‘-P] P(f) Most probable ' Reference
o O (mgM)y (g/md) _:trophle_condn_non " of input data

1981 0218 041 .'.-Hipcreutrophic . Visconez
1982 h o2 o o Hipereutrophic . Vésconez L
08 0o ."'_‘30066 " Buwophic PHIMA-OEA
192 0048 0052  Eumophic  CRMWICA -
1994 006 . 0.065 __Eutrophlc_-. - NcA

Fuwre © 0070 0082 "Eﬁfrﬁi&hi@:- CUNCA
‘estimated ' ' LT e

The trophic study PHIMA/OEA detected that by 1983 the. major factors

affecting eutrophication were the agricultural and cattle raising practices acoounling -

for 74% of the phosphorus load, and the watershed deforestation and pronounced

slopes favoring erosion, sedimentation process, and the consequent nutrient.
leaching into the reservoir. The eutrophic condition will become serious in the =~
future unless an efficient program for prevention:of water quality. deterioration is' -

“implemented together with the._c’onscrvat_ion-of the areas 'adjacent to the__reseryoir.

Water quality at La Esperanza is also eyaluated by the same procedure and

its trophic condition is assessed as fo!lows
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“.Tl_'ophie Condition of La Esperanza Reservoir

Reference -

" Year T-P] PO Most probable -
| - (mgfl). - (g/m%  wophic condition . of input data
1992 . 0061 0069  Buwophic ~ CRMJICA
1994 10063 0068  Eutrophic  JICA -
~ Futre 0066 . 0072 Eutrophic JICA
estifnatcd. N :

No drast:c changes in the troph:c condition of La Esperanza reservoir are
. -expected if the plant biomass existing in the impoundment area is removed before
inundation, and if the environmental management plan is implemented as a long

' term control measure

_5 (2) Suttablhty of rescrvoxr water for vanous uses .

R “The following basic parameters established by the Official Regtster of
- ,Ecuador June 5/1989 as suitable raw water for drinking purpose are taken into

account.
s
Parameter . Unit Type of Treatment
' _Conventional Disinfection
o Maximum alloutab_le values
BOD-5  mgh 2 L2
* Fecal Coliforms MPNMOOmI 600 20
Towal Coliforms © ~ MPNAOOmI 3000 100
| DO " . mgh | more than 4 more than6 =
PH. Unit 6-9 (Range) 6-9 (Range)
_Colorli | . Units 0o 2200
Chlorides ‘mgl. 20 250
. Turbidity “ Units 100 10

o Except for BOD m all reservoxrs and DO in Daule Penpa reservoir, the paratﬁe@s‘”
_ show a good su:tab:hty of water as source of raw water for treatment plants Low vaiues
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_ 'of DO of Daule Penpa are related to thc mass:ve mfestat:on of aquauc plant (Eu:homna
: crassnpes) | e - L |

_ Sultab:hty of the watcr as source for 1mgat|on use was evalualed based on the
S electncal conducuvnty and sahmty mnges m the reservous ' :

S ) Elecmcal conductwny (Umohs/cm)
- RAS* - A  ; R RestnctlonDegree LT
_(meqM __ Nome - .- VLow Moderate ) Severe -

03 i o (200 L 2 00 b 700 o | ' . 5700

040 <2900 29005000 5000

Salts present_in the r_cservoif water .

Tndicator - Unit. Daule Penpa LaEsperanza - Poza Honda |

Conductivity ~ Umhosfom - 14950 5I666 33537
SodiumasNa. Cmgl 130 %283 2350

O met om *“1:4_3: o
~ CalciumasCa  mg/l | 1438 4617 S '2357.

|  meg/ . om 230 143-?_--_‘-_'
Magnesium - mgl 882 1550 o 800.
 me . om 1 0s6
RAS*  meqd 0% 101 '0.70'['-.1; -

* Rclanvc Absorpmm of Sodium = —mtt {(meg/) s
¥ (Ca+Mg}f2 S R

~In conc]usnon, the water from the Daule- Penpa reservmr are wuhout resmcnon for
irrigation purpose. La Esperanza and Poza Honda have a little restncuon They can be
used for crops wnth modcrate tolerance to salts or for sonls wnh a moderale to hlgh -
infiltration rate - : S u
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: 4 W . mR:vrs dEstuan
(1) Rlverﬂowreg:me R

* Table 3 6 3.and Table 3.6.4 show the existing and future river flow calculated by the
mathematical hydrologlcal model used in the water balance in this project, for the situations
wuh and without added dilution flow. The condmon "with" dilution flow is recommended

to dxlute pollmants m the nver course, : a

'l‘he mermoned study esnmatcs that in the rainy season, the river flow dlscharge in
~ the Chone’ Rlver would be mcreased about 9 % at the river mouth area and 34 % at the
~ Carrizal river. ‘In’ the’ Carrizal Rwer, the mean discharge in the dry season could be -
* increased 'from 140 MCM to 417 MCM while in Portoviejo river, a remarkable (100%)
improvement of river flow discharge would be expected, from 111 MCM to 221 MCM, as’

' mdlcated in the followmg table .

e g Chén'ge_'bf River Flow Regime (%)
~ "Without" Ditution Flow Condition -

m @ ;(3)-, w6 ®

_ Chone River Chone ' Carrl Porto.- . . Porto. Chico
Peﬁod;':" - Mouth "_Up'st'l'ﬁ“ “ " River | Downst Upstm  River
HRaing 49 0 #2946 434 428
WDy 488 0 4147 416 65 +151

o) Annual 422 0 +47 416 42 461

‘Change of River Flow Regime (%)
"With" Dilution Flow Condition

O - B < S I BN O

o Chone Rlver . Chone  Carrl Porto.  Porto. Chico
“Period Mouth ~ Upstm Rivcr'. Downst. ~ Upstm  River
h -a)'Rainy:_' " +9 0 +34 429 - 4_43 +31-
CmDy 320 4197 449 4100 4165

Amual 429 0 459 - 436 458 467
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. Remarks: = .
" (1) Simbocal (ST-6)
L@ J_H Saida (ST-5)
 (3) Bachillero (ST4)
. (&) - Dario Guevara (sr-w)
(5) - Potoviejo (ST-14)
6) Rio 'Chico (S'T.-l'l") e

E :The oondron w1th" tirluuon ﬂow assures an addttlonal ﬂow of 20% of the 1mganon' 5
water demand or equwalem to the esnmated rctum flow from the agncultural area.

(2) s Pollution ioad enalysis e S

The water quality in rivers and estuanes is eva!uated by using the concept of' EE

pollutlon load ana]ysrs based on the existing mformahon and water quality surveys Four -
prediction pomts are assessed with and w1thout dllutmn ﬂow condmons

P—'l.) Lower reach of Chone river (st—6), at Slmbocal

P-2) Estuary area of the Chone nver (st- -8), at Punta Prieta - _
. P-3) Mtddle reach of the Portoviejo river, at the downstream conﬂuence pomt': ;. :
0 with t.he Chico river (st-15), Guayaba. _ ' o
P 4) Estuary area of the POI‘IOVI&_'_IO nver (st—l’l)

Results obtained are summarized as follows;



Result of Water Quality 'Prgdiction"f.Withoui" dilution flow
T - (unit mg/)

© Prediction . _BOD . _ COD TN T-P
Point _ act fu.  act. fut. act.  fut. act. - fut.

LP-1. | . L |

a)Rainyseason 107 114 190 190 24 26 025 027
b)Dryseason 140 124 243 178 14 19 0200 023
cyAverage 123 117 217 187 19 24 023 026
we2 S . o |
~ a)Rainyseason 113 85 187 144 21 20 000 022
‘b)Drysesson 180 147 327 265 13 21 030 019
GyAverage 147 108 248 189 15 20 015 021
uLe3s N )
a)Rainyseason 133 167 200 209 19 26 . 024 037
b)Drysesson 143 ~ 233 237 281 13 33 040 068
©) Average 138 189 219 232 16 29 032 047
a)Rainyseason 120 174 173 216 22 28 043 039
b)Dryseason 190 244 337 293 09 37 030 070

C)Average 155 196 255 241 15 31 037 049
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= Result of Water Quahty Pmdncuon "th" dtluuon ﬂow K
: : (umt. mgfl) B i

ot et fut et fet act fut  act o ft

a)Ramyseason__'lo.ji 114 190 190 24 26"' 025, 027
‘b)Dryseason . 140 100 - 243 144 14 L5 © 020 7019
‘c)Average 123 110 2.7 176 19 23 023 025

ILP2 T B R R
- @)Rainyseason 113 85 187 144 21 20 000 022
b)Dryseason 180 136 327 244 13 19 030 . 018

R C)Average 144 105 248 183 17 19 . 015 020

'.a)Rainyseason. 133 150 200 187 19 24 024 033

b)Dryseason 143 181 . 237 218 09 26 013 053

O Average 138 16.] ;21_._9.' 198 14 24 019 040

IV. P-4 . Sl T B
a)Rainy season 120 156 173 . 194 22 26 043 035

b)Dryseason 190 191 337 229 09 29 030 055

c)Average < 155 168 "2'5._5 207 15 27 037 042

The results in the situation with dllufnon show that at the lower reach of the Chbné

river at Simbocal (P-1) the future water quahty dunng the dry season would be 1mpmved in.
‘BOD and COD

At the estuary area of the Chone river, Puma Prieta (P-2), the future water’ quahty c
would be 1mproved for BOD and COD, whlle T-Nand T- P will shghtly increase. - e

At the middle reach of the Ponoviejo_ﬁver. downstream confluence point with the -
Chico river at Guayaba (P-3), and at the Portoviejo estuary area (P-4), the water quality_ :
deterioration could be serious mainly due to thc increased wasle water dlscharge from '_
Portoviejo city, R A

When a self purification coefficnent of 0.1 is assumed between P-1 and P 2 the.' :: "
future water quality of BOD at P-2 could be reduced as much as 50% of the predtcted value '
by the following Stleeler-Phelph s equation: '




© C3" = C3'xexp(-Kt)

SR TR _.('33"-,--" future quality with self-purification capacity
-+ C3= predicted future water quality
" K = _self-purification coefficient
_ B (K: 0.1 in this study)
"t = time (hour) to reach P-2 from P-1
0 (t=5 km/0.2 (n/s)/3,600=7 hours)

(3) _ Pestxcldes andfeca] pollution" |

Pest1c1de analysxs was carned out by CRM durmg the dty season on December 12, |

1993 and Juné 3-and 6 and August 16 and 30 of 1994, when agricultural runoff and

agrochermca.l application in the field is minimal or non existent. Concentrations of Cis-
Heptachlor was. detected ina range ‘below the maximum residue lmut (MRL) ‘established

| by the Codex Ahmentanus FAO[WHO 1990 as reported by MAG Samdad Vegetal

Ecuador 1993 1994

' Concentranons of Heptachlor Were - detected in the second samplmg campalgn

| August 30/94 in the areas of Smtbocal (St-6) upstream and at the middle reach of

Portovnejo nver (St 14 and 15)

Pestlcxde analysns was also camed out by CRM during the rainy season on January
1994, that is after the application of pest:cldes in' dry season and just when the first rain

" came, in this case the concentrations of Heptachlor were beyond the maximum res1due
‘limit (MRL) at the three stations mentioned above. '

It is assumed that the reported values will increase in the future, when the irrigation -

- at’ea?is mcreased with the project condition as shown in the following table. -
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Agﬂculmmlmea

Area . : Exlstmg Agncultural " NetPotential = -
- R | ‘ Area(ha) f Imgatlon Area (ha)
IR MR JICA-CRM _
o Reference—>1988 Data (Except Amanllos-Guarango Systems) -
- Carrizal-Chone System 1516 S 150000 |
- PozaHondaSysem _4,5718_. ST 10050
" Rio Chico szstem L _'1‘,38'3' IR T 1,700

It is ev;dent from lhe above data that the CthO nver lmgauon area w:ll be the least
affected by an increment in the- lrnganon area, and w1th an added 4 m3lsec flow wlth the
pro_ject condition. Water quahty condition in the Chico nver w1ll bc a more suntablc sourcc
for !he Celbal tn:atment planl rather than the Portovrejo rwer

| Mlcmblological analy31s carned out by CRM dunng the months of December/'% o

' ZI‘and January, Jupe. and Augustl94 shows a gencrahzed fccal comammauon from the Daule-' o
peripa reservoir at Congulllo inlet (st-1) to Slmbocal(st 6), including la Esperanza (st-2)," -
_and Tosagua (st-3) Fecal contamination is also present from Poza Honda (st-9) to the_“'_ _

Portoviejo river estuary (st-17), mcludmg Mancha Grande (st 10), and upslream (st-12 and
13) and downstream (st-i4 and 15) Portowejo river..

Higher concentrations of cohforms and total bactena count at the COﬂng“O inlet a:e '
probably related to the reduced water exchange rate at the end of the dry season in this part '
of the reservoir. The high total coliform count for the Portowe_]o river estuary reﬂects the -
raw sewage coming mainly from Portoviejo city, and recalls the need for a proper sewage :
treatment system at Portovnejo c1ty to avond future increases.in collform coums S

) Salinity measurements .

| Salinity measurements were conducted during the rﬁoﬁ’th's.of Jhne_and-A_ugust of - o

1994, at the same sampling sites as for tidal measurements. Surface and bottom samplings,
20 cm and 50 cm below the water surface reSpectively, 'we're'ma'de al every samp'ling site.

Salinity changes with the helght of the tide, being greater at the hlghest ude _
Average salinity. concentration is greater in the estuary at statlons 1 and 2 and it decreascs'

upstream from the estuary as shown in Flgure 3. 6.1.
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1) Program for 'prevention of water quality deterioration in reservoirs

“The program for preventlon of the detenorahon of the water quality is basically
oriented towards an adequale use of the adjacent areas of the reservoirs, and the
establishment ot‘ p;'otecn_on zones.

Smce |t is esnmated that the mayor conmbunon to the p0531ble eutrophication is
denved from the agricultural, cattle raising, and other human activities, these activities are

10 com_ply_ with sou_nd mmgement and planning practices.

Ay Ar_ea_ of inﬂueri_(:e_". -

" The follovnng three bas1c zones have been deﬁned in the area of mﬂuence,'
.conmdermg the actual use of the land, the potential use of the 1and the risk of
- -erosion and the reservmr asa pubhc interest component. :

__Z_ohe A:  This zone is surroundmg and hmmng the impoundment. It is the area '
. where variations in the level of the water directly affect the land, and
" where human activities are directly related to the use of the water |
resource. ' | '

.- Zone B: ’I‘hls zone.is associated w1th agnculture practices, cattle raising and
' S human settlemem. L

| _é-j-Zon_e C__i 'I‘hls zone is assoc1ated with steep slopes, where the lsolated patches of

' altcred forest are capable of regeneration if left untouched.

e Zomng around Poza Honda and La Esperanza reservou's is deﬁned in Figure
L -3 6. 2 and Fagure 36.3, respectwely, and their areas are as follows

" Area (km?)

 Resorvior _ Zone A ZoneB  ZoneC
. ‘PozaHonda <. . 823 . 1106 1217

© LaBsperanza 3289 124020 4826
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'I’he actual land use ofi the deﬁned areas around Poza Honda and La

Espcranza is as follows -

| Land Use o .'Poz_a_l-llonda'_ o
b)) ()

hay . hay

Dense Forest
" Low Dens.Forest
‘Total Forest .
~Pasture land-
. Annual Crops

Pemlanem Crops

295 - 560 - 658
123 94 190
@18) . (654) . (848)
291 o250 354
43 60

7o 2
Ponds -~ . . . < . 600 -
Populated Centers s 7.00 - - .'..;f: .
NudeSoll - 062

_ 386
o130
19

. .2,-'_76.9'-7- :

. ND
asi

2, 0084 |
300

@ 308.4)

2 AT1.6
122
17.2

3619 '_
5711.2
@, 196)
8,132
EE 542
33 20
'ND  ND
103

_ (B) Proposed use of the land -

The fol!owmg strateg1es havc been consndered adcquate to enhance soil -
conservation, reduce soil erosion, and i increase land productivity for local farmers.
When improving the productmty of the land, the farmer will tend 10 follow the .
'strategles proposed, which in turn will promote the conservation of the soil and -
eventuaily improve the conditions of water quality in the [eServoirs. '

(l) Zone A

. Estabhshmenl of thls area asa protechon buffcr belt between water body

and human activity.,

- Reforestanon wnth ﬂowenng and frunl beanng specnes to attract Tocal )

fauna. :

- Prohibition of ammal husbandry, soaps 01l hquld and sohd waste d:sposal :

into the reservoir.



Proposed Use of the Land

3 o o . . Zone A-Reforestation Area

e AreaType R " PozaHonda  LaEsperanza
(1) Total Area(ha) 823 3,289
(2)  Forested Area (ha) 418 516
(3)  Grassland Area (ha) 291 2,769
@ Ara(ha)iobe 233 2215

Reforested= 80% -
of 3)@ 300
~ trees/ha
(i) ZoneB "

o This zone is to be considered to be a protected area of multiple use with
’ | - restrictions. Since this area is setiled by people deriving a living as farmers and
' cattle raisers, the absolite preservation of the Zone is not recommendable (although
desireable) to avoid excessive social impact to be caused by resettlement. None the
less, the activities derived from the population must be regulated and restricted in
several uses to gain contro] over the erosion, deforestation and non point pollution
. sources originated in this area. : '

~ The conservation strategies considered are the following:

e Improvemem of paslure areas
- " Agroforestry _
. - Forestry and_paslure land
" - Agroforestry andpasture land
e - '-aForestty plantations -
- Row planlauons as sediment bamcrs g
L '_Construcnon of erosmn dltCheS
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' Proposed Use of lhe Land
Zone B- Agroforeslry for Pastume Land

Ttem ‘ LandUse o %’_' #ofPlants F’omHonda LaEsperanza o

‘per h& (ha) - - (ha)

Total Area S o LIS 1240 =

Zoné B.

@& AsfdfOrestfy in Slopes.. -
: <70%

RO Pasture Area L1100 e 250 ..}__""'8',132

@ PTOPbS.edAgfdfore_stly 2 .. - S 50 1,626
o Am=@r@
| 3) Agr(.)foresn'y,'& Annual - | 10 : '_'-. s .-:813
| Crops - o Bl
=@D+32)

'(3.1) ForesuyPlantation 6 L1015 488

(32 AnnuaiCrops . . . 4 200 10 . 325

@ Agoforestry& - 10 <25 . . 813

. PemanentCrops  ~ = L i
L =@n+@ e e
(4.1) PermancntCrops. o 6 200 15 _. " 488 -
_(4.2) Forestry Plantation 4 LU0 1035

(B) ... Forestry Plantations
- and Grazing in Slopes.
< 70% ' | | | _
(1) Pasture Area S0 - 250 8132

2)  ProposedArea . 80 100 200 6506

(iti) Zone C L o |
For Poza Honda and La Esperanza, _this -'zohe.'i_s _'éonsidel_'ed for absolute
protection, where no human- activity should be allowed. The area ‘is partially

~ covered with isolated patches of altered forest between cleared ‘areas’ wnh varying -
degrees of deforestation, The area has._ the posmblhty of regenerauon ifleft
untouched, and in the areas where the isolation between forested patches is Iarge,- 3

reforestation by human intervention will accelerate the process
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o (C) Impoundeda;eés..‘-f :

)

Plant blomass contml

' ) Bcfon: mundatlon of La Esperanza reservoxr the vcgctauon such as trees,

‘brush and crops should be removed from the reservmr area by extraction or

. - by burning the brush and remaining plant cover.. The purpose is to avoid

" future organic matter decomposmon in the impoundment, and reducmg the

: poss:blhty of an cutroph:ed water quahty condition. .

The _cx:gst_l_ng,:_wat_er; _qua_hty con_dtt_lons in Daule_ Peripa reservoir have
promot'éd'the infestation of the aquatic plant, Eichoniae crassipes. This

. aquatic plant is consxdered the most problemattc plant in the world for

- _.rescrvmrs and 1mpoundments

The aquatic plant in the Daule Per.ipa' rese'rv-oir' by April 1991, had covered

... anestimated 12,000 ha, with an estimated growth rate of 4,000 halyear. Itis
. assumed that by Deccmbcr 1993 the coveragc area ss around 22,000 ha, due

to the rcduccd extraction and/or control 1mplementcd at the Daule Peripa
reservonr ' '

Accordmg to the water quallty predlctxon dlscusscd in 3.6.3, the future water
quality at La Esperanza would be better in BOD and COD, but worse in T-N

- and T-P. In Poza Honda, the water quahty could be the same except for

| COD whlch could sltghtly 1ncrcase

The. phys:cal chamcters of the reservoirs are summanz,d as follows:

Item - o 'Daule Pctipa - LaEsperanza. = Poza Honda
Impoundment _ a _ _
CAraGmd 20 29 6.1
Reservoir |
Pech@m) 10 2 4
" “Configuiation *  PBranched * Branched  Non Branched



Colomzanon of La Esperanza is consrdered hngh since- lhe waler quahty: o
conditions are predleted to be worse in T-N and T-P, and. the conﬁgurauon of the -
' reservoir is of a. branched type, with channels that wxll favor the enclosure of the

B plam as 1s the case in the Daule Penpa, o

o !n Poza Honda lhe possrbrhty of colomzatron is cons1dered Iow, smce the
o T-P condmon is to improve, and the fesServoir - fetch combmed with the non- .-
' :branched conﬁguratlon allows an efficient dnscharge of the plant over the spillway

during the rainy season, when river: flows are maximized _to_war_ds the dam site. -

R :Rééd'rnihéndéd aétioris' fr_a'r'éoﬁtrbl ihéliidé :thé.'follow'ing':__

1-- Shon term slrategy Physrcal lSD]athl'l of an area adjacent to the
- Conguillo inlet by a trash boom, t0 ‘avoid masses of plants to enter mtof

the 2unnel whrle operatlng

2- Medrum term strategy Mechamca] and hydrauhc control actually being '

“carried out by CEDEGE in the Daule Penpa reservo:r The control may
" be necessary in Poza Honda' and La Esperanza reservoir: o '

- To prevent the blockage of nav:ganon channel -

- To eltmmate the substratum for vector of dlseases N

- To: reduce the orgamc matler efﬂuents that my cause

euthrophlcauon problems ‘ .
- To avord excessive evapotransplranon from the réservoirs

- To lessen the risks of physrcai detenoratlon of the dam works

(2) Basic pr'ogram for conservation of mangrove ha__t_b_i_tat
(A)  Chone Estuary

The Chone river estuary is so deteriorated that it is consrdered an estuary in

great danger of suffering an ecological collapse by a massive degradauon of the

environmental quality and the loss of the ecosystem fun_ct_lon_s .

" The proposed conservation 'prog'rarn is p_re'p.ared in support :o',f the existing

efforts, and intends to implement corrective measures in the different components -
of the system. The followmg componenls are mcluded m the management and ,

conservation program
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.. .. Mangrove forest management
: _ReforestaliOii of the areas adjacent to the estuary locatéd below EL. 100 m

and to prepare the integrated management plan for the Chone river which is the
main producer of sediments directed towards the estuary. Reforestation of drainage

- and inflow channels at the shrimp farms is also suggested as a ‘contribution from the

-shnm_p farms to. the community, when receiving a surplus fresh water flow dunng
. the dry season by the project operation.

' Declare as protected areas, Isla Corazon and the existing mangrove patch in
the upper reach of the estuary left margin as shown in Figure 3.6.4, in an estimated
~ area of 40 ha for Isla Corazon and 123 ha in Calle Larga, Isla Corazon is already

“considered as a foreslry research area by. DIGMER, and a zone of tourist interest by
CETUR '

= Promote the culture and seedmg of bwalves such as Anadara sp in an cffon
ot estabhsh a sustainable use of the forest, and educale the local people in the proper
*- -use and imponance of the mangrove ecosystem, whlle denvmg an economlc benefit
out of it.. : :

- Maricultilre industi‘y management -

“The only areas’ “for the shnmp farming industry to expand are a few existing. |
' mangrove patches, especially in the upper reaches of the estuary, and the lands

© - adjacent to the wetlands, also in the upper reaches of the estuary. CRM must take

" measures $o that the: exlstmg legislation is applied and the infractors are sanctioned,
__CRM must cooperate with the PMRC efforts in this respecl and coordinate acuons
for the 1mplementahon of the law,

- Wator quality management.

Implementauon of the new desngn for Sambocal ndal gate is proposed. The
existing tidal gate at Simbocal is deteriorated, and -its operatlonal capacity
" diminishes with the hlghcst tides of the lunar cycle, because the wooden gate floats

s j and allows (he mtrusnon of salt water. - -

'chill'a'tl'on,‘ co'ritrol' ond‘ implementation of management strategies for
pesucnde herblclde and’ femhzer use in the agricultural areas upstream: from the
~ estuary are’ dlscussed in this study, as well as the guidelines for an integrated pest
- 'management implementation program,



o Implementatton of sewerage dtsposal systems accordrng to sound samtary S
- engineering practices for the population adjacent to the estuary ¢ channels is advrsed; i

. for the reducnon of the raw sewage efﬂuent drscharge tnto the estuary

. EroSIOn management_”_:; P

_ Erosron problems denved from the agnculturai practrces in the ad_racent h:lls

* hasg already been reported The adjacent area of mﬂuence generatmg erosion and

~ sediment’ deposition in the estuary will be defined as an area whrch is charactenzed :
= by steep slopes and deforestatron with high nsk of erosion. Jommg efforts ‘with

L PMRC in the followmg strategres to control erosron is recommended
SE Agricuitural' runoff t:dri“.‘?l_ e 4

The Chone river éstuary wrll receive the dramage waters from 15 000

:'_hectares of agncultural land to be abrlttated for year round farrmng when the project
" is placed to service, and the impact on the estuary by the increase in agnchemrcal ‘

- ‘runoff could be srgmﬁcant although the increase in fresh water flow during the dry.

season will have positive effects in the ecosystem and fisheries of the area, by
reducmg the salinity, especially in the upper areas of the estuary, where eutrophrc -

condrtrons have been already detected by PMRC

The'tmplemerttatton of 15 OOO ha for. year rotrnd farming will inev"itably.'
x '_fpromote the use . of pestrc:des, herbicides and inorganic . fertilizers.. The
" concentration of pesticides and agrochemicals. teachrng from the agncultural area '_ "
into the estuary will have a detrimental effect in the ecosystem and fisheries. . .

Shrimp post- -larvae are one of the most sensm\re orgamsms to be. affected

{B) Portovrejo river estuary

The mangrove area in Las Grlces in the Portoviejo nver estuary is estrmated

to be 81.3 ha for 1984 and 1987, with no reductron in the covered area, while the o
shrimp farm expansion is reported in. 103 1 ha for 1984 and 128.5 in 1987 wath an.

: mcrement of 25.3 ha.

“The Portoviejo river is the recrprent of pornt source polluuon loaris from the S
cities of Portoviejo, Roca Fuerte, Mejia, Sosote, El Htgueron and Sahnas Only in

Portoviejo, there is a _sewerage treatment plant to cover 18% of the urban
poputatlon - . - :
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" No conServ'_ation efforts are reported for the Porioviejo river estuary. The
" ‘proposed ‘conservation. area includes the area of mangrove forest and the
'_intermedi_ate sandy beach belt existing between the mangrove area and the ocean.

_ The basic concept is to declare this area as protected with controted use as a
: :'pubhc recreatnonal area for the populatxon of Ponov:e_to cnty

' T‘he 'proposed conservation program includes the following actions: -

' 1-Declaration of a protected area according to the existing legislation for mangrove
“areas, stressing the reasons for the need of a public recreational area, mangrove
' conservatton and bll‘d sanctuary condition of the extsung vegetatton :

2 Stopptng of further shnmp farm development in the area, through the exnstmg
legal entities in charge '

: _'_3-Declaration o_f the_ beach area as of public interest for recreational purposes, and
" not adequate for constructions such as hotels, resorts and the like.’

" 4-Improvement of the 'sewerage' system for Portoviejo city which is highly
recommended to mamtam adequate water qualtty COI‘IdltlDl‘lS for recreauon and
- ecosystem ' R - ‘ R

S Promouon of nature onented tourism for bird watchmg, mangrove ecology
education and letsure Tourism oriented towards shore ﬁshlng (castmg) is already
a popular acnwty m the area. - -

; 6 Implementatton of an Integrated Pest Management Program for the agriculiural
area to be 1mplemented wsth the pl‘OjeCt, mcludmg controt of the types of
pesttc1de used :

(3) Bastc program for the conservatlon of Chame and wetland habitat

In the area where the Camzal and Choue rivers converge, between Simbocal and La
-Marganta, there are 21 permanent lagoons some of which are about 350 ha in extension,

L ~and 57 wetlands wnth an average area of 60 ha/each, whtch dry out dunng the dry season,

_._Tradmonally, thcse areas ‘have: been used for the smal} scale culture of Chame (Dormitator
' '_lanfrons), and fresh water: prawns (Machrobrachtum sp). L



The culture of Chame is an extensive practice carried out by local farmers, which
derive a significant i income 10 the farmers. : A total estimated of 1 380 ha of pennanemly S
1nundated areas in Chone have been 1denuﬁed in prevrous stud:es QRTINS

A permanemly mundated area is an area wh:ch retams water even dunng the dry
season, and the main objective of the present program is 1o protect and maintain the areas _
_ permanently mundated to ensure the contmuanon of thls ecosystem and the locai Chame_ S
producuon R - : :

(A) Ecologlcal 1mportanoe, '

Wetlands as well as mangroves serve . as bxolog!cal ﬁlters for the . .

' 1mprovemem of water quallty ﬂowmg through them. These are fragile ecosystems,

“and should be managed carefully, The wetlands also provide feeding grounds for

‘-__mlgratory and endem:c fauna, flood control areas, and are. utrhzed by their
landscape and aesthetic value for tounsm and recreatron e

N (B) Socro-economrc 1mportance o

The most 1mportant permanemly mundated area Wllhll'l the esnmated l 380 ‘
~ ha {(between Simbocal and San Antonio), is La Sabana with an estrmated area of
_400_ha, where 90-1007 famrh_es d_enve an rnco_me lh_rough_.the cultur_e of Chamc S

. | The estrmated Chame producnon for La Sabana, per famrly per year for an
average area of 5 cuadras/famriy (1 cuadra= 0.75 ha) is 30 Chame boxes/year,_ -
which means a production of 30 boxes for 3.75 ha/family. -

_ The_annoal i_ncome_'from. Chame produchon(2998800 soe@slfsrn_i_iy'/year)_' '
corresponds to an average monthly income of 249,900 sucreslfarnily/rnOnth. e

_ The above data shows how lhe Chame producmg famrhes can enjoy an
income from the Chame production as a secondary aetwrty, since the culture of -
Chame is done in an extensive and artisanal mode of producnon, ‘where operatrona] '
costs and mamtenance are mxmmum ie. no feedmg or pumping costs mvolved.

~ This condition allows the Chame producer to dedlcate most of hls ume o
other activities such as fanmng, commerce or cattle raising, and thus dcnve a
second income which wnll allocate this farmlles in the 301, 000-400000 sucresl o

__month income, approachmg the hlghest average mcomeffamlly m the area.
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) From the nutrmonal v1ewpomt Chame is an excellent protein supplement
for the local popu]anon and well accepted as a regular food by the population.
Chame is a ha:dy animal, capable of withstanding more than 24 hours outside the

 water if mamtamed humid, facnhtanng the transportation and storage, in an area
S 'where refngeratlon and elocmcnty is scarce, .

'From the éocioét:uitufal viewpoint , this is a traditional a'ctiw)_ity practiced in
the area for more than 30 years, and 92% of the existing culture area is located in
the C_hone and Tosagua areas, with an estimated area of 914 ha,

R (C) Slgmﬁcant Areas

The followmg areas have been reported as subject to mundatmn in the
: provmce of Manabz '

- Type of'Ihonoaﬁon'.- e SR | Area of Inundation (ha) _

_ o “Chone  Portoviejo
. Permamemt 1380 120
© Seasonal - 530 4680
OCcas.onal B 010 590

_ The pennancnt mundauon areas are areas which retam water even dunng the

~ dry season. The seasonai 1nundat10n area is an area subject to inundation during the
~ rainy season, and occasional inundation area 1s the area mundated in penods of
| extraordmary floods

o (D) "Water dynarmcs

’I‘he water mﬂow to the permanently mundated areas has several sources:

| 1- Precipitation during the rainy season, the annual average precipitation
- for’ the area is 1 ,000-1,200 mm; and the annual average
" evapou'a.nsplratlon is esumaledm 1 000-1 100 mm. -

o 2+ Runoff from adjacent hills located nonh-cast(NE) of la Sabana, and
nonh nonh-west (N NW) of La Pampa de Velhs
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3 Floods caused by the . Cartizal river for la Sabana, and ﬂoods caused by
the Chone river for La Pampa de Velhs and adjaeent areas between La

Margama and S:mbocal

The pamal dramage of these areas occurs dunng the dry season because of |

_'-"_the dlfference in elevatlon ex1st1ng between La Sabana and. Stmbocal and

'-eventually the Chone river cstuary The magmtude of -the - dranned volume is
- dependent on the surface ‘water elevauon mamtamed at Slmbocal durmg the dry' .

iseason by means of the artlﬁmal handltng of the Slmbocal udal gate

Inthe situation w1th pro;ect ‘where the flood condmon of the Camzal river roo

is to be regulated the remaining sources of water mﬂow wxll be the runoff and the

rainfal, and the water supply scheme to be proposed in’ thc conservanon program.
for the area of La Sabana, It is considered that the adequate management of the..

Simbocal tidal gate is of vital lmportance to.maintain the water level in this area

~during the dry season,. and a. detalled ‘program for the operatton of the Slmboc.al' -

tldal gate is dlscussed further i in thts report. '

~ The condition for the areas located between Simbocal and'La Margarita are
similar, except for the fact that the Chone river is not subject to flood control with -

the project condition, so these areas will stlll have the poss:blhty of inundation by
floods of the Chone river because the maximum flow in La Segua for a 50 year

~ - return period is 720 m3/sec and 580 m3/sec for a 25 year return penod and the - |

' ‘_' carrymg capac:ty of the Chone nver in thts area is only 150 m /sec

() Extshng conﬂlcts

1- The agncultura.l activities adjacent to the lnundated area are carned out

during the dry season, and are expected to be done Yyear round w:th the . 7
_project condition. Conflicts arising between the agncultural practtces R

and the wet!and ecology and its hur_nan use: a.re the follow_mg

1) Pestlmde and agrochemlcal runoff from the agncultural a:ea towards
' the mundated area could affect the trophlc cham through:

" bioaccumulation.

3 u) Mamtammg an adequate surfacc water elcvauon at Stmbocal during -
the dry season for the conservauon of the inundated area promotes-' '
excessive soil humldlty and development of dtseases such as fungus ;

to agncultura! crops in the adjacent amas



2- Shrimp farm expansion is exerting a pressure to move upstream of
. Simbocal in view of the lack of space to expand in the estuary area, and
.. the existing legislation forbidding the cutting of mangrove.

"~ ".3- Technified Chame farms are colonizing adjacent areas of the wetlands -

. with massive dirt movement, mvadmg potentially floodable areas, and

eventually generating’ effluent hrgh in BOD and nutrients that could
affect the wetland : :

(F) Proposed conservatron plan

_ The proposed eonservauon plan is mamly directed towards 1mplementmg
* strategies for the preservatron of La Sabana, since this area is the one to be directly
affected by the project. through the regulation of ﬂow in La Esperanza. As
~ previously stated, the area of La Pampa de Vellis and adjacent areas between
- Simbocal and La Marganta wnll stlll be sub_]ect to inundation by floodflows of the
L Chone nver S L :

“The ‘successful implementation of the conservation program is directly

- related to the declaration of the wetland area as a protected area of restricted use,.
based on its ecologrcal and socio-economical 1mportance CRM should in

cooperation with PMRC and the ZEM Bahia-San Vicente-Canoa approach the legal
authontres related to th:s purpose

o (1) Hydrology

_ The proposed limit for the wetland conservatron area is elevation EL 6 m
above sea level, which will allow for the adequate hectarage and water depth for the
artisanal culture of Chame. The stored volume in the wetland area at this elevation

- rs esumated 0 be 16 MCM,

. - The maxrmum storage water capacrty at Simbocal is- 3 MCM, covenng
120 ha of wetlands dunng the dry season ' ‘

(n) Agrwhemtcal runoff

_ The water qualrty management scheme is basrcally directed towards the

" reduction of the toxic pesticide runoff coming from the adjacent agricultural areas.
_The mtegrated pest. management program could be a positive approach for the
reductlon ot' agrochemtcals from the 1mgatron area adjacent to the wetlands
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.' ;-(u:) Use of adjaoent land -

- The exnsung confhct between farmers and Chame cultunsts due to the water -

'saturatton of the sonl when the water level’ at Slmbocal is adeguate to prevent

| _wetland drainage can be attenuated if the farmers in the adjacent areas will gTow... l
- ‘water resistant plants, such- as fice, -which under mundated condmons will generate :' '

a5 better yrelds than in a non- mundated condmon

_ (w) Colomzmg of aquaculture farms

. The change in the use of the Jand adjacent to the wetlands to the:
estabhshment of shrimp ‘and/or Chame techmﬁed farms must be stopped with the_'

G declaratlon of the wetland as Pmm‘ed area. -

@) Operauonal program for Sunbocal udal gate

_ In the case of the Chone River estuary, the shnmp famung actwtty has covered an
area of 4,967 ha, accounting for 41 % of the shrimp farms of the Manabi - province, It is

- estimated that the shrimp ponds in this area store approximately 33.5-55.2 MCM, which is
equivalent to the storage capactty of the estuary at low tide. The da:ly water exchange of

the shrimp" farms is estimated i in 3, 3-5 3 MCMIday, or approxtmately 10% of the stored

volume,

The water quality of the estuary is a result of - the unco.ntrolled agricultural,
maricultural and ecological mismanagement of the system. It is considered that the Chone

River estuary is about to suffer an ecological collapse, due to the massive deforestatron of

mangrove forest, and the effluent drscharge from the agnculture, manculture and. urban
development : - :

The artisanal Chame production in the wetland area of La Sabana and La Segua is |

dependent on the fresh water level at Simbocal to maintain an adequate water level and

avoid drainage of the wetland area to a jevel which makes the culture of Chame unfeasrble_

during the dry season. At the same time, the agricultural farmers adjacent 10 the wetland

areas require to lower the water level at Simbocal, to avoid excessive water saturation of
the soil at the farming area, which tends to the development of fungus and dtseases inthe .
agricultural crops during the dry season. ‘This situation has been dlscussed before in. the

Basic Program for the Conservauon of Chame Habttat : '_ co

The abovementroned suuatron ongmates the exrstmg conﬂlcts centered in the o
operation of the Simbocal tidal gate, and provrdes the need for an operauonal program of

the tidal gate.
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" The fotlomng requtrements are expected from the proper management program for
the udal gate at Stmbocal -

Dunng the dry season (July-December), the tidal gate must allow for the inflow

into the estuary ‘of 99 MCM of fresh water allocated for the improvement of the

" shrimp farming productton and the lowering of the salinity content in the

estuary water.

' ‘Also, m thts season, the gate ‘must allow the inflow of fresh water into the
estuary, dunng the low ttde at Simbocal, for about one hour two times a day and
K workmg at 35 % of its full capacity, ~The remaining time the gate must be
closed to matntam the wtaer level and to avoid teh salinity intrusion,

| Du‘ring‘ t_his season, theoperauon of the gate must allow to_' keep enough quantity B

of water 1o avoid the drainage of the Chamé farms, and also to preserve the

~ wetlands, At the same time, thé retained water level at Stmbocal must allow

© the upstream farmers to draw water out from the Camzal Rtver for 1rngatton"
putposes '

Dunng the rainy season, the operatton of the tldal gate must allow for the

_ _dtscharge of flood ﬂows of 25 50 and 100 years of return penod

Results of the hydrologtcal analys:s show that the volume generated by a 25 and 50
year return period ﬂoods a considerable agncultural area, mainty due to the fact that the
extstmg Stmboca] tldal gate is msufﬁc1ent to dtscharge the mentioned volumes

" . To achieve the above mentioned requirements, it is necessary to implement a new
design for the' Stmbocal ttdal gate structure taktng ‘into account the recommendat:ons
: prthously stated :

_ 1) ] _Future studtes are recommended to evaluate the socio-economic 1mpact of the prOJect

'_ dunng constructton and operatton, such as employment, ‘development of the

_'economy, relocatton and’ resettlement of households and structures and land
' aqutsmon and compensanon ’ '
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'.2)[ :

; Development and 1mplementatron of the EMMP rs recommended for the adjaoent s

~areas of the reservorrs, based on the present and exrstmg envrronmentai studres. i

Ly

'Total colrforms detennmatron and bactena count is recommended to be done in all
reservorrs, and in a penodlc schedule, as proposed in the program for establrshmg a

. water quallty cntena. This analysis- wrll provrde cntena 10 evaluate surtabthty of the
s 'water for the dlfferent uses, from the rrucroblologlcal pomt of vrew '

4

Pestrcrde’ analysrs is recommendcd in all the Teservoirs, and ina regulaf schedule, to

- ,-_:_evaluate the. possable danger of pestlcrde pollutcd water entenng the mtake of the

: __.treatment plants for human consumptlon Specral attentlon should be pard to Cis- -
R _heptachlor, wluch already appea.rs in concentratrons of greather than the maxrmum
allowed. - . S : '

5)

Eradtcatron of the plant bromass in La Esperanza rmpoundment area . before

. mundatron is of cntlcal 1mportance to avord future detenoratron of the water qualrty

6 |
 and the coordination wrth CEDEGE are recommendable to rmprove water quallty '

lmplementatton ot‘ aquatrc plant control mechamsms such as descnbed in th:s report

condltrons at Congurllo mlet and avord further colomzanon of the plant into the other -

Do I‘CSCWOII‘S

7).

N :

9

10)

The 1mplementatton of the sewarage system for Portovtejo crty should be consrdered
asa pnonty to avoid the serious future deterioration expected for the Portovrejo nver

'Des:gn of the proposed new Srmblocal drke is rccommendable to allow the stored

water elevanon to reach 6 m above sea level

A new Simbocal tldal gate operatlon manual should be establ:shed based on the _
present study, to achieve efﬁcrency and coordination of the operatmn for the exrstmg.__ '
users, and the conservation of the wetland area. '

Periodic tidal measurements should be made in a momtonng program dunng 2.
consecutive days of each month, and for a one year penod to adjust the exrstmg -

operatronal program. At the same time, salinity measurements of top and bottom_ I

samples are recommnendable to be taken dunng the same penod and rn the same tidal -

measurement stations, to evaluate trde mtxmg patterns and fresh water requrrements: |
of the estuary : '
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: 11) ‘An Integrated Pest Management Program (IPM) should be implemented as outlined in

this study, for the irrigation area in an effort to reduce the use of pesticides and
f."morgamc feruhze_rs,,and through this mechanism improve the water quality.
 conditions in rivers, estuaries and wetlands.

wironmental M 1t and Monitoring Pla

" The present study is conceived as a first step of a management and monitoring plan, -
and should be understood as such. Programs and basic studies are well detailed in the.
different sections of the study, and the present section acts as a summary, with the objective
of clarifying the environmental aspects to be managed and monitored, and to delineate a

: framework through the techmcal and ﬁnanczal viewpoints.

: 'I‘he ”CA.study team proposed in 1992 a structural organization consisting of three

~ units, namely Environmental Management Unit (MAU), Environmental Monitoring Unit
i (MOU), and Laboratory (LAB). MAU has the function of overall managemem of the

EMMP, including inter and inner institutional implementation of each plan and program :
MOU has the planmng and execution functions of the various kinds of studies and

' _momtormg plans or programs in accordance with the policiés decided by MAU. LAB has

the roles of the physical, chemical, bactenologlcal and pesticide analysis for water and soil,
and the research and development study for the establishment of appropnate EMMP of the

- project.. The orgaru_zatlonai chart is shown in Flgure 3.6.5.

(1) _Cost_ for Imprementation of EMMP

Several proéramé are to be oonducled in EMMP for the Projec't:dﬁridg a period of
five to seven years from 1995. The cost for these program is esumated at US$ 2.7 million
1nd|cauvely, as shown hereunder.
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EMMP Indxcatrve Cost for Irnplemcmanon

Program o

“Indicative Costm(USS) —

" Forelgn

" Currency

A- Watcr Quality: -

Program for Bstabhshmcnt of
Water Qualrty Standard

- -_j Agrochemrcal

Reservoirs area. .

Program for Blonmss Removal_ ‘
' '_‘Equlpmcm R

~ from La Esperanza
‘ lrnpoundment_ Area

.+ Program for Aquatic Weed
- Control in Reservoirs
_Protccuon and Conscrvauon
.B-1.. Rcscrvorrarea : .
o Program for Reforestanm and :

Land Use antrol a_m_und =

- B-2 Estuary and Alluvial Areas

C-

» Program for Reforestation and
Conservauon of the Chone
River Estuary

« Program for Conservation of
the Portovigjo river Estuary

'+ Program for Conservation of

Wetlands and Chame Habitats

Operation of Simbocal Tidal
Gate '

+ Program for Redesign,

Implementation and Operation
of the New Simbocal Gate

N -Local Persomel

. o Equlpment
-+ ‘Program to Reduce Effects of o

-Local Personnel

._;."lntcmauonal Consuitant

-._Equrprmnt SRR
Locachrsormcl S iyl

: Local Pcrsonncl:_'.

_ Local Pcrsonncl

-Intcrnauonal Consultam &_
| LocalEaperts
. Equipment -

Civil Works RRR

Local Personnel

lmemauonal Consultant &

Local Expcrts

| Equipment
Local Personnel
Equipment

Local Personnel

‘International Consultant _ |

Eqmprn_ent

Local Personnei
Equipment -

140000
24200

72000

29,200

Cwos0
o 1.24,000.,

150,000

S 156,800

'420000-.'-"‘

327,000

43,200

7200

Total Estimated EMMP Cost
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| _(2) Cost for Adnumstratxon of EMMP

The annual cost for adm:mstranon by CRM for EMMP has been estimated 1n

US$ 207, 000 as shown beiow

o Admi_nictrativc Cost for EMMP

Item - | Umt Cost/Year No. Total Cost/Year
o o (uss) - uss)
i) ~Personnel L - c
- Professional staff 5000 5 25,000
Ass:stants o 4,000 10 -40,000
Others' S 3000 . 6 . 18,000
_1_1)_ Office Cost I ' o o _
- Vehicles . - 6,000 4 24,000
e LAchu;pment S = R O 50,000
Others '~ R G 50,000
'-ATotalz.. SO 207,000

"Nd_t'e':" Do not__i'_ncl'u_de oVerh_ead bccausc they are government officers

37 Institutional Study -

Institutlona} study has two fold objcctwes, ﬁrstly, to conduct mstltutlonal analysis

_'of the -executing agency, the Manabi Rehabllnation Center (CRM) and, secondly, to
- propose recommendcd mstltutlonal arrangements and Support programs necessary for the
_operatlon and managcment stage for the comprchenswe transbasin and reservoir opcranon

‘mcludmg the detalled des:gn and constructlon superv:swn stage on thc basxs of the present

o :_msntuuonal analysns

Insutut:ona! analysns was madc to cvaluatc resources allocatlon thclr rcspcctwe '

C r'_competencc and strcngth as wcil as constramts of thc execunng agcncy For this, present



o CRM was analyzed from the wewpomts of legal settmgs orgamzanon human resources
_'and techmcal competenee, financtal aspects and relatnon w1th other authontxcs conoemed '

On the basns of the mstrtutronal ana]ysls, mstltutlonal arrangements and support o
| programs are proposed Herem three altemanve orgamzatnonal structures are tentanvely-f.

' proposed Also- proposed are the requtred trammg programs ‘and thc need: of the_ _
estabhshment of the Transbasm and Reservonr Management System asa management tool
for the entire system Lastly, msututronal programs with brief program descnpt:on and its

' 1mplementatton schedule w;th time. framework are presented

(1) Ovemew of Legai Settmgs

' CRM was estabhshed on November 1, 1962 by an official decree Whlch was _ |
" published on November 23 of the same year as an official register No. 314. Its
o ongm of establishment arose from a provmcml citizen's strike which broke out for -

provokmg a drastic countermeasures agarnst the econom:c stagnatron in Manabi

_ Provmce caused, by a prolonged drought in 1962 Accordmg to the ongmal legal'
. mstrument CRM was orgamzed as Jundscal persons of pnvate law wrth soc1a1 and
" public purposes Its functions involved supply of 1rngatton and potable water, and S _
provision of some urban mfrastructures such as houstng and paved roads When

CRM prepared a development plan, it was sub_lect to the approval of the Natlonal
Coordmatlon Board for Economic P]an (predecessor of CONADE) ' '

On September 14, 1970, CRM was enttrely modlﬁed Due to thts reform, CRM -
- was subordinated to the thstry of Agnculture and leestock (MAG) for- makmg'_. 3
 best eoordmatnon between its own works and nnttonw:de programs, provrded that_

the same functtons wene mamtamed as was prevrously

" CRM was restructured agam on January 19, 1978 accordmg to the executtve decree- o - B
No. 2180, the official register No. 516.- This decree dictated that CRM need to play
an important role for the economic and socml development of the Provmce It }

_ ‘mentioned that CRM had to change its structure in connection: w:th regronai-' ]
orgamzatnon, and shouid be coordmated w1th other pubhc authont:es so that the_ RN

| PVOV‘“C‘GI POPlllﬂ“Oﬂ was able to get the’ maxlmum benefits by the eeonomrc and _ B
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" social development. Presently, CRM is an institution of public law with proper

 funds, subordinatedto MAG as shown in Figure 3.7.1.
| -()rgah_iiritiohalfAnalysi'sj AR

' fl) Purposes and Objectrves =

The amcle 2 of the m force law pOlntS out among others the followmg purposes

o “and obgectwes

(@) To prepa_re plans and programs, and to work out projects for Manabi Province

R\ ¥ confor'mit'y:with the national development plans in cooperation with public
Eand pnvatc organizations in the Province for better use and allocatron of the
- available resources. '

- __(l))__ ._To execute the works accordmg to the plans, programs ‘and pro_tects placmg _

' -“pnonty to the best use of water resources for 1mgation ‘and potable water and
samtatron . B :

- (©) -To advrse municipalities for their urban development;

__(d')' '_",'-To masntarn and develop promotion’ programs. so that the execution of the -

.works 1n the regton get the nccessary support from the publlc and pnvate '
sectors in the Provmce and '

(&) . To: assrst the establrshment of entetprtses and take part in them for the

. management and maintenance of the regional works camed out and others
onented to the mtegrated development of the Provmce -

; _'-___'In conclusron the main objecttve of CRM is to formulate plans programs and

' pro;ects and to execute them for the reahzattort of the socno €CONOMIC development _
R :ofManabr Provmee ' S o

"'2) " Organizational Structure and Functions

h - The new regulatton rmproved several functions compared wrth the previous

orgamzatlon Fust duty of the Vrce Executive: Dtrector whrch had covered both

i‘f”_techmcal and admtmstratrve matters in the old orgamzaﬂﬂm 0"1Y specializes in,



' "“techmcai functlons 'I-'hiS'"enab_les CRM to "promote._efﬁcieht_oper'ationl.and :

management

: '__Second a new orgamzatton was created in the present structure the Trammg
"Depanment Although this new unit is still weak in every point due- mamly to early

-~ creation and limited personnel. This is on the nght path towards the achievement of |
. the. formatton of the funct:onal CRM ‘In case thls umt becomes effectlve and :
. functtona! it w:ll greatly contnbute to strengthen CRM s techmcal competence and '

| _ !evel '

Rk :'_Thu'd the Dtrectorate of Human Resources and Admtmstratton m the old
"orgamzat:on was separated into two Directorates in-the: new orgamzatlon @iy the

-D_lrec_:tomte of Hum_an Resources, and (ii) the Dlrectorate_of Adrmmstranon o

_Fourth the Department of Fumtture belongmg to the Dlrectorate for F:nance inthe
old organization is transferred to the Directorate for Admlmstratlon in the present__

organization.

Figure 3. 7 2 tllustrates the present orgamzatzon of CRM As shown, CRM is _
. _organmed w1th four hterarchtcal levels: Du-ccuve Level Advasory Level Auxtltary _ '

or Suppomng Level, and Operatwe Level as explamed below

(a) The Directive Level is formed with the'Dire'cti\'te Board; the Executive

Director, and the Vice Executive Director. - This has the supreme authority to

formulate strategies and pohcxes, 10 approve plans programs -and projects ,
and to authormc contracts, agreements and loans.

-. (b) The Advnsory uvel is composed of the Techmcal Counctl the Intemal Audtt=
Unit, the Legal Advisor Unit, the Social Commumcat:on Umt, the Instxtut:onal '

Development Unit, and the Dlrectorate for Reglonal Plannmg

(d) The Auxlhary or Suppomng Level compnses the Dnrectorate for Human
Resources, the Directorate for Finance, the Dlrectorate for Admtmstratton the. _

Depaﬂment of Computatton and Informatton System, and the Secretanat

(e) . The Operattve Level consnsts of the Dtrectorate for Physacal lnfrastructure and - o

the Directorate for Socio- Econom:e Development The Dtrectorate for:

Physical lnfrastructure has seven Departments Among these depanmcnts ' ._ o



' -_‘--'?_the departments ‘involved in the specific projects are temporary: the

»- Department of Poza Honda Project, the Department of Carrizal-Chone

" Project, the Dcpartment of Transbasin Project, and the Department of Potable

~ Water Plant Project. When the projects concerned are completed, the said

- Departments Wflll'en'd.thcir existence. The Directorate for Socio-Economic

- Department_ also has seven Departments. These Departments cofrespond to

. the Departments related to-the specific projects in the Directorate for Physical
:f'lnffastrﬁcttlre.. S |

' In 'addition_, CRM_has: three permanent ch_iona] ‘Water Supply Systems in the Study
- ‘area’: Poza Honda, Chorne, and La Estancilla. However, these work units do not -

| "a'ppeér-in_ the organizational structure presented in Figure 3.7.2, and they are likely

to be organized as the semi-commissioned water supply enterprises, This is an

crucial organizational drawback. Even though CRM is formally entitled to operate

these watét Supply systcmé, in practice CRM operates and manages them in rather

- passive and eluswe way due to orgamzatlonal weakness. They should be directly

~controlled and. supervised by the Directorate for Physical Infrastructure under the

N | "'pr_esent cr_ga_mzatl_on, or under. the_proposed Directorate which will be responsible
- forthe opei'ation and maintenance presented in the following _secti_on. ' '

CRM; moreover, has two temporary work units cstabhshed for the. specific
" purposes: -PHIMA and PFI. PHIMA was established. on March 13, 1987, in
- accordance with the technical cooperanon agreement with the Orgamzatlon of
'Amcncan Siates. -The objcctlves of the establishment of PHIMA were to give
| _techmcal support to CRM in the context of the national and regional economic
_devclopment with speclal emphases on water resources development and

I * . environmental managcment PFI, on the other hand, was created in January 1993

':wsth the purposcs to evaluate CRM's present msutuuonal capablhtles and thereby to
 work out necessary measures and actions for the purpose of reinforcement of CRM's
; orgamzanon and its funcuons

CRM was recoganized to serve both for a regional planning agency like CONADE
on a national level, and the implementing agency for the socio-economic
development of the Provmce CRM however, has so many. departments and units

| belongmg to the Advnsory and: Auxlhary Levels in hlghcr admlmstratlve hierarchy
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relattve to “the: Operattve Level posmg the unbalanced and bureaucrattc__'_ -
] orgamzatronal structure. . This possrbly causes the delay of prompt dectsmn makmg_f
. mstde CRM andtheshght dtsordcr of command for the: functrons tothelower level -

s Organtzatton of the Operatwe Level is 1n parttcular too weak to tmplement 1ts :
e functtons to meet the satd ob_lect:ves for the Provrnce The present functtons of the
“ Directorate for Physical Infrastructure are to formulate plans and studies, execute

.constructton supervise prOJect tmplementatton, and manage project. factltttes

- _belongmg to CRM. These functions have not been fully undertaken due to .
' orgamzattonal weakness weak cohesron and less coordtnatton among Departments o
i concerned "The Directorate should be reorgantzed and- retnforced into two new - |
v _"Dtrectorates to fu!ly carry:out the functions and duties, aceordmg to the funct:ons '
~Among other things, present Department of: Study and Desrgn, whtch is weakest in .
3 1ts functtons, should be strengthened and transformed to Dtrectorate '

On ‘the other hand the functtons of the Dtrectorate for Socro Economtc

o :Development are to guide to establtsh enterprises and/or assoctattons for the better

use -of the water fesources; in parttcular for tmgatton, to ‘execute river basin
management including. envrronmental momtormg, to study water and sorl quality

for irrigation, and to assist- farmers to organize their communtttes In reality, _' :

~ however, its main activities are Itmtted only part of 1mgatton -related duttes The

" function for environmental momtonng and management whtch is presently-
‘assigned to the Department of Rwer Basin Management has been rarely undertaken

' due mostly to organizational weakness lack of techmcal backgrounds and know-
how, and limited personnel ' ‘

As to water tariffs for irrigation and water supply, itis. unclear whxch depattment or - -
unit under which hierarchy level has the authonzed responsrbthty to review, assess- ‘
' and evaluate water tariff rates. - Water tariff rates remain unchanged almost in the

last 20 years for the irrigation use, charged umealtsttcally low, compared with the

productxon costs. There is no. practical and functtonal mechamsm to deal wrth thlS':'

matter in CRM s present organtzatton

- Workforce -

As of February 1993, CRM has 1 239 personnel 743 in CRM headquarters, 274, - 5

Poza Honda, 82, Chone 91, La Estancrlla and 49 others
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" Out of - 743 perso'n'n'el-in CRM headqu'arters, 178 .personnel belongs to the

b Executtve Advisory and Auxtltary Levels, while 565 personnel is engaged in the
o Operatwe Level (191 in the Dttectorate for Physical Infrastructure and 374 in the

Dlrectorate for Socno-Economtc Development) Seen from the engagement of

workforce by department/umt the Department of Rural Development for Poza

s Honda has the largest (147 personnel) foliowed by the Department of Study of

- Water and Soﬂ (92) and the Depanment of Construction (76). However, no

PR personnel. is. presently ass:gned to those departments of the Institutional -

Development and the Department of Transbasm Project.  Three Regional Water

 Supply Systems . have the personnel: 274 Poza Honda, 82 Chone and 91 La
- BEstancilla. Two temporary work units have the workforce of 20 (PHIMA) and 4
(PFI) personne] respecnvely

" : Analyzed by the type of employment in the who}e CRM 309 staff is categonzed '
~into. permanent professnonalladmtmstranve personnel, which is the core of CRM
: -orgamzatton in- decision making, management. and operation: 230 CRM

headquarters 41 Poza Honda, 17 Chone, and 21 La Estancilla. As for worker/labor

='category, permanent personnel is 1599 staff and temporary of 318. Even though the
_orgamzattonal functions and strength cannot be evaluated only from the number of

personnel the present allocanon of workforce possrbly inhibits CRM from

: j'-_execunng full fredged functional operation.

'- i'Wlth t'he enactment of new budget law No. 18 (November 3C, 1993), all the

"government agenctes and institutions are required to curtail their expenditures
: mcludmg personnel expenses for self-financing. CRM is also subject to this law,

_and this dtrectly affects the employment situation of the temporary workforce in
R patttcular CRM is obliged to decrease the number of temporary workers possibly
~... to half of the present level, meg to this retrenchment in its workforce, CRM

. needs to allocate its manpower efficiently according to the needs and requirements

" . by rnakmg full use of its own human resources

e _‘='-='I"abl'e_"3:75_1. showsthe"a!'location of CRM' wo’rkforce as of March 1993,

Fni.éhéi_al Aspects S

v CRM‘s recetpt eomes from six ﬁnancral categones (1) actual current’ tnbutary, (ii)

"actual current nou-trtbutary (m} capltal transfer, (iv) cusrent transfer (v) finance



i accounts and (v1) balance in banks ant petty cash CRM's teoelpt amountmg to SI
2,939 million in 1987 rose by 73% to S/. 5,095 million 1990:. Its receipt was then
R pro;ected to incréase sharply by. around - I90% to:S/.-14, 750 million in . 1992 -

e --‘_-'_'_'Table 3.7.2_show_s CRM‘s r_t__:c_e:ptand_ ex_pe_ndn_ute for_the penod _Qf, 1,9_85_ 1990 S

o ":'Out of the $ix financ:al categones, the actual current tnbutary and cap:tal transfer
' are the largest sOurees ‘it accounts for more than half of CRM's total reeelpt In.

1992, the actual current tnbutary was pro_pected at Sl 5,540 mllhon sharing 38% of

"~ the total. CRM'’s receipt. “The capital transfer and. its’ amount reached S/: 6,940
- mlllton in 1992 peakmg the' largest share of 47% of the CRM's reeetpt in the same

On the expendtture s:de, it has nine eategones (i) rernunerahon (u) serv:ces, _(m)
- -consumables and materials, (w) off" ce furmture, (v) acqmsmon of real estate and
B hvestock property, (vi): constructton and- other investment, (vn) amomzatwn and

A loans. (viii) current transfer, and (ix) global budget Among them, constructmn and

'_ ‘other mvestment is the iargest expenditure item, sharing 45% .in 1992 ‘The second-

largest is the remuneratton for CRM's: pelsonnel whose share shows upward trend
- from10% in 1987 to 20% in 1992, S -

One of the controversnal expendtture iteim is'the cur:ent transfer whxch is channeled
asa sub51dy to finance the three Regtonal Water Supply Systems, which have fong
suffered huge financial losses. The new law No. 18, promulgated on November 30,

- 1992, prohibits any subsidy to governmental agencnes wathout excepttons

- Therefore, CRM requires to retrench the: subs:dy entlrely and’ rationalize the ":
‘operation and management of these Systems. Accordmg to the 1993 budget the

subsidy channeled from CRM to'them amounted to §7.1,420 mllhon, dlstnbuted at
- §/.-800 million to Poza Honda, S/. 320 rmllton to La Estanc:lla, and S/, 300 rmllton

‘Concerning the water tariff rates for irrigation and water supply, the average tariff

rate of the water supply valid from October 1992 i is-arouind /. 110/m3, classnﬁed as

S/. 25/m3 for domestic use, /. 150/m3 for commercial use and S/, S00/m3’ for3 B
industrial use, for the minimum range betwecn 0- 10 m3 water use, reSpecttvely o
This rate is far less than the water produetton cost of around S/ 6001m3 On" L
irrigation water fate, it is currently S/, 90/time/ha, whtch is equwalent to S4.0. 09/m3 .

- Thus the water charge is only.nomtnel and_ negl;‘g_tbly, smail, Althoughthe Wa_te__r



Law. (Decree N.o 369 in 1972) specifies that the operation and maintenance costs

~ must-be bome by water users or final consumers, the principle of the Law has not

been fully abode by in. practlce This aggravates the CRM's financial position, -

- _dlsch_argmg the valuable water resources.

Human RéSources and Technical Competence

- Out of 309 perrnanent""professional!administrative’ personnel in CRM as seen in
- ‘workforce, around. 120 personnel is categorized into professional with educational
background of university ievel. Approxtmately 60 staffs have technical

backgrounds with educational level of technical school. The rest: 1s grouped into
administrative staff with education either university or high school. On the other
hand, most-of the workers/labors usually have the high school education or less,

© with 'no prior t_echnical backgroun_d._' :

- Analyzed by ﬁeld of profess1on engineering shares the largest Among other
e thmgs, agronomists and civil engineers tncludtng assistant staffs number around 50

~'and 60 - personnel respectwely However, other fields of engineers: such as
electncal mechamcal and geological engineers are a few numbers. The number of ‘

specialized profess:on such as financial analyst, and economist is also quite limited.

In view of the technical competence by the 'stage of project implementation, present

technical base can be more or less applicable to study, design, construction and

. -.j_superwsron for the small-scale projects. However, technical. weakness can be

.+ demonstrated in the opcratton and maintenance. Evaluated by the scale of project,

" currént: level of technical competence can be only apphcable to the small-scale

. projects which need average technical requxrements and base as well as simple set

"~ of technical combmatton Thus, this is a critical aspect for such a large-scale
o pro;ect as the Transbasm Pro;ect which requtres htgh level of techmcal requirement
S Y wrth tntegrated opcratlon and management system ‘

'__'-__:Some of the techmcal shortcommgs analyzed above are the products of such

attnbutes as weak techmcal backgrounds of the manpower, less motivation and

enthusxasm lack of work dtscrphne, lethargy 1o’ duties and so forth. Political

';-'-mtervent:on someumes undermmes the sound orgamzattonal strength and functions,

* i+ and mismanages.the human. resource altocation. This is particularly serious for the. -

B professronal personnel who are. rnostly in the supervrsory and managerial positions.
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 Low salary for the govemmental personnel compared with pnvate SOCtOI' is POSSlbIY .
“ione of the reasons for less motrvanon and enthusrasm, and lack of work dtsclphne

Relation wi't'h Other-lnstitutions Coneehiéd S

There are’ several mstltutrons whtch are dlrectly or mdlrectly concemed thh CRM' N -
o such as the National Development Council (CONADE,), the Meinistry. of Agnculture S

: “and leestock (MAG), the Ecuadorian Institute of Water Resouroes (INERHI), the -
e -}Comrmttee of Guayas River Basin Development (CEDEGE), and the eruapa and
Pajan Board of Water Resources (JRH) Besrdes there is: the coordmatron wrth the -

' -‘Provmcaal Councrl mumcrpalrttes and other partres

: Concermng the water Tesources. management and use in partlcular ‘CRM has the ‘

mstrtutronal relatlon wrth INERHI, JRH, IEOS and mumcrpal govemments There

' seems no_superimposition in their mutual: functrons (master plan study). On the "

contrary, the lack or deﬁcrency of the functions and coordination can be t‘requently

-+ observed. “The rnter-mstrtuttonal coordmauon is incipient. However as far as the
‘potable water is concerned functtons of CRM,; JRH and IEOS are somewhat _

: -overlapped by the mumcrpalmes ' ' ' B

Hereunder the functrons of the authorttres concemed are bnefed m view of the _ '

- relation wrth CRM

1) .CQNADE is the agency' which is solely responsible'_for-fo_rmnlating' national -

"development plan, and controls and guides ministries in accordance with the’ _
" national development: plans. CRM has the special relation with CONADE in -
- preparation of its own plans, programs and pro;ects for Manabr Provrnce $0 as
~ to coordinate them wnth the natronal development p!ans

2) INBRHI is the agency for the water resources development in Ecuador -

Concerning the water management and river basm development for the Chone

nver and the Portovrejo river, its nuthonty belongs to lNERHI However, the o

: competence of water management and use in Manabr Provmce has been
_ transferred to CRM by means of concessrons m accordance wnth the agreement
- between INERHI and CRM ' '

-~ 3) CEDEGE is the agency whrch is responsrble for the water resources _

dev_elopmen_t of Guayas river bns_rn, and controls._Da_ula—Penpa dam. I_n_ line. -
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