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23.2 IMPACTS ON NATURAL CONDITIONS
(1) _ Topography and Geology

No significant changing ol‘ the existing lopograpluc condutlon mfaround the WWTP site is
identificd. Based on the results of geological survey, soil in the WWTP site may be considered
to be soft at some extent for supporting the structures, thus approprtate types of fouudatlon
should be conmdcrcd for the structural plan.

(2) A- Groundwater

Because it was not possible to take groundwater samples infaround the SWDS, the situation of

groundwater quality is not clear. However, from the results of groundwater and leachate survey

in Braila, Galati and Constanta, the groundwater in these citics has been polluted at some

extent, especially for the Coliforin Group Considering the facts that the concentrations of

BODs, CODMp, Nll4-N and oil etc. in the leachate from the SWDS of Tulcea exceeded the

standard of NTPA 002/1997 subshnlnally itis conjectural that the grouudwater is polluted at

some extent similar to Bralh Galati and Constanta. Hence, some countermeasures are -
considered to be necessary. ' ' - SRR

(3) Hydrologlcal Situation

Accordlng to FIS Sludy lhe llow rate (O 6l4 rn3ls maxmlum hourly llow) of efﬂuent from '
WWTP is insigniftcant comparlng with the flow rate of the Danube River (1,580 m3/s,
drought- perlod flow). The effects of lrealed wastewater on hydrologlcal -situation of Danubc :
Rwer are negllglble ' :

In addmOn based on the design efﬂuenl flow in F/IS Study, the pollutanl dll‘fusmn and dllutlon
characteristics are analyzed by using “MIKE 11" model, created by Danish Hydraulic Instituie-
November 1992, Version 3.01. The calculation results indicated that complete mixing is
achieved at a distance of 2 2 km downstream of WWTP outfall in all cases studied here

(4) Fau_na.a_nd _Flo_ra
The results of fauna and flora sorvcy-sho\'vn that there are no uniqoo specics of l_'auoa and flora
_ infaround the plant site. Faunas inhabiting around the site are domesticated animals such as

dogs, cats, fowls, cte. In addition, aquatic life conditions will be :mprovcd by reducmg the ~
pollutant load as mcntloned in follo\wng section.

233 ENVIRONMENTA_L POLLUTION -

(1) = Water Pollution

: The results (Anne\c 8) of mdusmal wastewatcr survey rcvealed lhat the concemrahons of toxnc

- materiafs, which may effect biological process for wastewater treatment, are under the standard -

of NTPA 002/1997. This can feads the conclusion that industrial waslewater w:ll dont .

conlnbule a &gmf’cant |mpact on WW I l‘ mflucnt charactensllcs

o anronmcntal Impact dunng Conslruchon Penod

During construction period the sanilary wasleWater gencrzltcd from site administration house
may affect environiment temporarily. Thcrcl’ore this part of wastewater should be collected and .
" treated by some appropriate.
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During the construction stage, every precaution shall be taken to prevent the spillage of waste
form construction sites to the nearby waterways. There will be no major facility applied during
construction that may affect the surface or the ground water. Routes, directions and hydraulic
conditions of the streams and stormwater drains, presently discharging water to the Danube
River, need not to be changcd duc to the construction works. The construction of all the
- different elements of the interceptor sewers has no direct impact on the quality of the surface
~water. There will be no major construction activities in streams or drains, except outfall
 structures. Although the works in the streams or drains could be minimized to the extent
practicable, unavoidable activity may take place in the riverbed during the low-flow season.

The effluent outfall structure should be of such that can divert and disperse surface water flows
to prevent erosion and to proicct slopes of the riverbank. The structure should be lined and
provided with energy dissipaters at discharge points to avoid erosion.

Storm water runoffs from the construction site should be collected and drained through
properly dcsigned drainagc ditches to the ncarby streams or olher waterways

0vem!l durmg the constructlon perlod no apprcclable adverse impacts to the surface water or
' ground watcr infaround the construction site are identified. :

~ Environmental Impac_t durmg Operatlon Perm(l '
The quantities of pollutant Joad reduction by the project implemeniétioh are estimated in Table
AlL7.10 based on the F/S Study. From this table, 1,513 tons of BODs and 1,621 tons of SS per

year (in target year, 2010) will be no more discharged into Danube Rlver so the rmpacls on the
water quahty durmg WWITP operalron wilt be a posmve one. - :

" Téb!é.Aﬂ. 7. 1 0 'Estima_ted pollutant load generation and reductibn (2010}

Effluent Characteristics -~ [Without Project . [With Project  |Reduction
o Average F low Rate(m3ld) 37,000 . 37,000 SRR | I
BOD Concentration (mg/l}  [130 . |18 iz
BOD Load (ton/year) 1,756 243 1,513
SS Concentration (mg/l) - J140 -~ -~ 20 - - H120
- ISS Load (ton/year) - - [1,891 N 74 | B {1,621

. Moreover, 243 tons of BODs and 270 tons of SS per year (2010) will be discharged into the
. Danube River with WWTP effluent. In order to assess the impacts of effluent on the receiving
~water = the Danube River, po}lutant concentrations in the mixture formed by the Danube River
 and' WWTP Effluent have béen simulated, taking into account river self-purification process
-, and espccrally ‘phenomena like pollutant diffusion;, ditution and dispersion that contribute to
this process. The results of simulation are presented in the Table AIL7.11, which shown that
the maximum concentrations of BODs and SS at downstréam of ¢omplete mixing section
- (about 2.2 km downstream from the outfall of proposed WWTP) will be under the Maximum
~ Aliowable Concentrauon {(MAC) of second quallty category in STAS 4706/ 19938 (surface water

= qualrty)
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- Table All.7.11 Maximum concentralion of pollutant in the mixiure

Receive Flow (m3/s) © | Quin=1.580 o Qavg=6,400
Efflucnt Flow(m35s) - |Qq¢ " fon 1 Qd N aon 3
: o avg=0.428 max—0.613 [ 4yp=0.428 max=0.613
Item MAC for 1[- | Maximum concentration on the complete mixing section (2.2
o Category kin downstream from the outfall of WWTP)

BOD (mg/) |7 e84 l685 - - 1680 - [6.81
SS(mg/) |60 - 60 160 THe0 o160
NHg@mgl) |3 2.752 2.790 12222 2.250

1t should be pointed that the total nitrogeii'and phosphorous concentrations of the efflueol_
exceed the MAVs mentioned in NTPA 001 as shown in Table All 7. I There are lhree aspects '
which must be consldcred T -

l) The Danube chr has a lngh capacnty of uptakmg lhes\, clemcnts by dllllllOll (in lhlS case
- the dilution factor is more then 3 000 l) S0 lhe change of watcr quallly is ‘an’ out of the
quesnon issue. : : . S

2) D_i_lulion principle is accepted in speeial c'ou'rses’ (.GD 730!1997; Art.4, paraf’l) S

3) Provldmg demtnﬁcatlon and phosphorous removal umt operations in the Irealment process
- appears to be unreallsuc to the followmg reasons: : =

. -The mveslment cost wnll be ﬂlmost doubled for achlevmg neghglble resulls as for as
‘ envlronmenlal protecllon is conccrncd

. .RISkS to get bad eﬁ'ects on enwronmental due to compllcated operatton of denltnﬁcallon
process, and : ' : G :

. _The 1mplementallon of demtnl' canon and phosphorous removal proccsses looks too

ambitious for not stringent reqmrements (there is no denitrification process appl:ed in any
WWTP in lhe country, nor in lhe other tiparian countnes) BRI

Nevcriheless thcse steps of lreatment are to be cons:dered in the next slage of des:gn

In conclusion thc impact on lhe water crwlronmentai durmg \VWTP operatlon Wlll be a
: posmve one, if the plant wnll operate on lhe desngned condmons : ‘

(2) Sonl Pollutlon

To esumale the conceotratlons of typical heavy melals in exc:ess sludge from proposed WWTP '

and to cvaluate the concentrations of heavy metals in the soil infaround the- WWTP site and -

‘ sludge dssposal site, a survey on sml and sludge from existing WWTP of Roman and Conslanla :
is camed out, The rcsulls are summanzed in Table AlL7. 12 EITRT
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Table Al.7. 1 2 Summary of heavy metals in soil (Tulcea) and sludge (Roman and

Constanta)
Soil (Tulcea) ) ' Sludge in existing WWTP
Item WAWTP | Sludse Sludge N Desiiable’ Min. [Max. | Averag [ Max
) [?isposa! Disposal - Max. e Permissible

site site Penmissible Values of

(Inside) {outside) Standard
Cy(mg/) {0 1.75 0 1-5 0 0 0 10
C, (mg/) | 13 a5 12.5 30-300 0o |0 0 500
C,(mg/) | 0O - 40.25 3.5 120250 {28 |37 |66 |s00 ]
M, 365 400 280 900-2,000 - - - -
(mg/l) . . . :
N, {mg/) | 825 2175 15.25 20-200 0 0o 10 - 100
P, (mg/ly | 21.25 79 20.95 20-250 |8 102 53 300
Z,(mg/ly | 205 . | 465 312 1 100-700 - 243 1,600 1§ 645 2,000

~ The analysis results indicated that the concentrations of heavy metals in the soil (WWTP site,

solid wasle disposal site and agricultural field) and sludge generated in existing WWTP of
Roman and Conslanla are under the Romania Standard. This creates a possibilily to utilize
digested and dewalered sludge in agriculture. In present there aré not standards conceming the
quality of the sludge that could be deposited on the agricultural field as fertilizer, but there is a

proposal that will -be approved in the near future. The proposal has been taken into

consideration the present study, and all the results obtained from the sludge analysrs are

: compared with the values from lhe proposal (the proposal is based on EU regulations). :

) Offenswe Odor - :

Aecording lo the results of measurements for odor mlaround lhe WWT P srle as shown in’l able
AlL7.3, the concentrations of T3S (0 mg/m3), NH3 (0.115 mg/m3) and odor level (Level 1) on

_the WWTP boundary fence are under Romania Standard 12574/1987 (113S: 0.015 mg/m3,
NH3 0.3 mglm3 and odor level: Level 5). Thesc results show that hydrogen sulfide and
ammonia concedtrations as w eli as the odor level mlaround the WWTP site are keepmg at a
relatively low level o

In WWTP Ihe odor may bc cmrlted from was{ewater trealment umts but lhe majonty of it
comes from the sludge handlmg system such as dlgesters sludge gas facilities and dewatering

“equipment, At this stage it is difficult to predict exactly the odor levels infaround Tulcea
WAVTP site, however, the survey of odor levels from existing WWTP sife in other citics may
deserve reference ‘Table AIL7.13 presented the results of measurements for odor in/around
existing WWTP site.
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_ Table All.7.13 Analysis results df odor in existing WWTP site (July 1999) -

Boundary [50m - from [ 150 m from | Limits for 30 minutes
City Parameter | fence  : { boundary - | boundary sampling ~ - period
_ fence fence according ~ to RS
' . _ 125741987 ]
H3S - 1045 0.48 1042 0.015
(mg/m3) '
Roman | NH3 0.33 035 - - ]035 0.3
< | (mg/m3) ' : . '
Odor 4 4 14 N
Level - _
S 0.35 1005 0.033 ~ .[0.015
- (mg/m3) _ ' B S ' :
Constant | NH3 03 1011 Cp010 03
a _ (mglm3) : . :
Odor 4 13 3 )
Level : - o R

Source: ICIM
“The values in Roman WWTP exceed the Romanla Slandard and that not only due te the sludge -
treatment in the plant but also to the activily of a carcass aniinal- disposal factory (animal
feeding meal) located near the plant. While there are not other odor sourées around Constanta

* WWTP. Therefore, it is feasible to assess and predrct the |mpacts of odor in 'lulcea WWTP_
using Ihe results of Conslanta W\YTP. . : . B

' Accordmg to Table Al 7 13, although the concentrations of st (0 15 mg/m3) NH3 {03
mg/n3) and odor level (Level 4) on Constanta WWTP boundary fence exceed the Romantia
Standard, the odor levels at 150 m from boundary fence woutd generally be within acceplable
levels. In addition, considering the facts that the distance from Tulcea WWTP site to the

: housmg areas is mor¢ than 300 m, there afe no inhabitants on the leeward of WWTP site, and

follomng countermeasurcs erI be taken therefore no senous rmpacts are rdenlrf‘ cd

l) A parllcuiar attenhon w:ll be given to prevent emission  of such odors from de\vatermg =
equipment rooms by providing efficient forced ventrlairon sys{em and to ensure agamsl the
g escapc of sludge gas from drgeslers

2) Appmpnate type of scrubbers will be provrded for lhe remOVaI of hydrogen sulfi de frém lhe
- digester gas. In addition, a waste pas burner for the digester’ gas control system will prevent _
- any direct emission of sludge gas into ihe atmosphere All lhe waste gas will be burned

2. 4 RECOMMENDATIONS FOR MITIGATING ACTIONS AND MONITORING PLAN :

24, 1 Norsrz VIBRATION AND TRAFFIC

1) The use of such heavy construction equipnent as bu!ldozers power shovels pile dnvers etc'
will be prohibited in early mornmg or late mghl Construclton works will be prehlbrted on
Sundays and hohdays

2) Installation of acoustic walls and plant buffer zones around consteuction site.
3 is recommended to use low noisc and fow Vibration equipment as possible during
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construction.

4) Dump trucks and other heavy vehicles should also be operated at reasonably low speed so as
to prevent unnecessary vibration along the routes. :

5) During construction works, noise and vibration levels should be chccked at Ieasl once a
month at fixed observation points along the site boundary. :

6) Before Cohs!iuction the Contractor shall prepare the detail plan to mitigate impacts on noise,
vibration and traffic, then submit the plan to the Municipality.

2.4.2 GROUNDWATER AND WASTE
1) Groundwater insulation-type landfill disposal plant is recommended to profect groundwater

from polluting. In this case it is recommended to install the leachate collecting system and (o
dlscharge leachate after to be treated especnally disinfection treatment.

' 2) fhe groundwatcr quallty {at least CI-, CODpgyy, Coliform Group and lyp:c‘\l heavy mehls)
should be checked 2 to 4 times per year in order to lmdcrstand the change of groundwaler
quality. :

3)'Wrilh"thc'bébkgrmmd'lhét‘én increase in agricultural utilization and incineration and a
~reduction of landfill for sewage sludge is forecast, it will be recommended to consider
- incincration or the utitization of sewage sludge in agriculture. In this case the load limiting

* values of EU Sewage Sludge Directive can be applied as alternative to sewage sludge
Ilmltmg valucs in order lo mamtam the soll hmmng values of heavy metals

4) The characlenslics (Cd (,r, Cu, Pb Hg, Nl and Zn) of dewalered studge from WWTP
should be checked at least 4 times per year o

) 2 4.3 Water Pollutlon and publlc health condmon ,

l) s recommended to establish a monitoring system to check the water quality of Danube
- River at main swimming aréa, intake for water supply as well as the downstream and
upstrecam reaches of WWTP outfall. '

2) The detail plan (such as momtormg point, analysns items and sampllng ﬁ"equcncy etc)
' should be made in cooperauon with the Tulcca Municipality.

3. _'ANNExEs |
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3.2  ABBERVIATIONS =

AF .- = Average Flow : | _ S B _ _
APM —Agentlade Pmtectla Medmlm A | R AR %
BOD " =Biochemical Oxygen Dcmand o ‘. L e -
CNAR Compama Nalmnala “Apele Romane (National Company ‘_;Romania
,i o Walers”) U ‘ R LA AL
DAF. - . - —Dally Average Flow
DMF = Daliy Maximum Flow . : o
DSP ' _ | = Directia dc Sanatate Pubhca (Publlc Health Dlrectorate)
EEA - o —European Environment Agency i
EPA = Environmental Protecnon Agency
GD ' ~Gov.'ermnent Decision : .ol Gl
ICIM = Institutul National de Cercelare Dezvollare pcnlru Protectia Medmlut
Bucurestl (Research and Devcl(>pment Nalmnal lnsmute for anronmental
_ Protection) IR
- JICA - .. =Japan Intemationai Cooperahon Agency K
MAC = Maximum Allowablc Concemratlon '
MAF o= = Multi- annual Average Flow
MAV ' o= Maxnmlm Allowable Value -
MO L= Mlmstenal Order : S
MWFEP - = MI]IIS[!’)’ of Water Porest and anronmental Protectlon ‘
NCS " = National Commlss:on for Statlsllcs o R
NMvVOC “NON Methane VoIauIe Orgamc Compound AORPRERRESS
 NTPA ' Norme tehnice pentru protectia apei =
SA = Socnctate pe Actiuni (Econom;c Uit by Shares)
sC “Soclctale Comermala (Commercrai Unit) - S
SC ACET SA | “Socwtalea Comercmla Apa Canal Tulcéa EUREEE R A
SS _ = Suspended Sollds e
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STP = Standard Temperature Pressure
SWDS = Solid Waste Dispésal Site

T-N = Total Nitrogen _
TNWP = Technical works for Water Protec_tion).
T-P = Total Phosphorous

VocC = Volatile Organic Compbu'nd

WWTP = Wastewater Treatment Plant

3.3 RESULTS OF SURVEY

Results of EIA survey, such as soil, studge, groundwater, leachate from existing solid disposal
site, industrial wastewater and air, are summarized in Table Al1.7.14 to AIL7.19.

AT
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Table All.7.17 Summary of Analysis Resuits for Leachate from Existing

- Solid Disposal Site .
S Braila Solid Gatati Solid Tuleea Solid | Constanta Solid
Parametcers Waste Disposal | Waste Disposal { Waste Disposal Waste Disposal NTPA 002
- Site Site - Site Site

pH at 20°C (units) 83 6.5-8.5
BOD (mg/dn’) 00
COD;, (mg/dm3) 500
Chlerides (CI') (mg/dm’) ;
SS (mgldmj) 300
(NH4—N) (iug/dnﬁ) mn
Total Nilroéen (mgldm;) 136 756 722.- 6'77', o -
Total PixoSphorus {1‘11gld|113) - P43 5 © 425 3.8 50
H,S + 87 (mg/dnt’) . 05
Sulphates (SO.%) (mg/dm’) 206 3] 28 24 100
Total Colifornt Group ° : : I . ;
(@o/100ml) L 3.48%10° | 3.48%x10° 5.42X10° | 3.48%X10° -
Fecat Coliform Bacteria S IR TN IR A ' ‘
(n0./100 m1) 141%10° 172X 10° 175%10° | 161x10° .
Fecal Streptococeus Group ' : . S o ;
(no/100 mb) -° ' 1.61x 10° 175%x10° | 141%10° 5.42%10° .
Arsenic (As) (inﬁ/dm’) . 0 0 0 0 :
Lead (Pb) (mg/dm®) " 0265 0322 0.135 - 0.085 05
Cadmium (Cd) (mg/dm’) 0042 " 0.047 0.042 © 0.033 o1
Tofal Chromium (mg/dm’) 0.075 0 o - lettroe®ol
Copper (Cu) (mg/dm®) © 0.185 0022 | - 0014 01 -
Nickel (Ni) (ng/dm’) 0136 0.149 0013 0.11 1
Zin (Zn) (mgldin®y o4l s 0316 0225 1
Manganese (M) (mg/dm’) 0.14 0.18 008 ©0.06 |
Cyanide (mgidm®) 0’ | 0 0 05
Ot and GreaSchnﬁ/dnB) S : 20
Phenols (mg/dm’) 132 148 116 0.88 '

"0

. Ali-7§2_9_ |

EER m__céns ihe par_éinéler's; analyzéd nc}t rcsj)écl l;hc Romanian Standard NTPA 002/1997-
¢+ Quality lnditatogs of Waste Water Discharged into Municipal Sewage Systems




Table AlL7.17 Summary of Analysis Results for Leachate from Existing

Solid Disposal Site

Bratla Sohd

Galati Sohd

Tideea Sohd

Constanta Solud

PETETEEPEN -

Paramieters Waste Disposal | Waste Disposal | Wiste Disposal | Waste Disposal NTPA 62
Site Site Site Site

pHat 20°C (units) 8.22 8.3 §18 8.12 6.5-8.5
BOD- (lllg/dlil;) 00
COD.-, (mg/dm3) 3
Chlorides (C1') (mg/dm’) 4.220 1.608 3162 2,020 -
S8 (mg]d|1|3) 300
(NH, - N) (mg/dn’) 0
Total Nitrogen (mg/dny’) 7.36 756 722 677 .
Total Phosphorus (mg/dm") 1.3 5 1.25 38 s.4
H.S + §” (111g!dm}) 03
Sulphates (50,9 (mgfdnﬁ) 20.6 31 28 24 400
Total Colifornt Group T
(no./100 ml) 3a8x10° | 348x10° sa2x ot 348X 10° -
Fecal Coliferm Bacleria )
(10./100 ml) 141 x 10° 1.72x10° 1.75%x 10" L61x10 -
Iecal Streptococcus Group )
(10./100 ml) 1.61x10° 1.75%10° 141 10° sazx’ -
Arscnic (As) (mglclm") 0 0 1) 0 -
Lead (Pb) (lngldnl}) 0.265 0.322 0.135 0.083 0.5
Cadmium (Cd) (mg/dm’) 0.042 0.047 0.042 0.033 0.1
Total Chromiwm (mg/dm’) 0 0.075 0 0 Sl KU o a1 %
Copper  (Cu) (mg/dm*) 0.185 0.022 0.014 0.1
Nickel (Ni) (mg/din’) 0.149 0.013 0.1 !
Zine {Zn) {mg/dm’) 0.41 0.5 0.316 0.225 |
Manganese (Mn) (mg/de) 014 0.18 0.08 0.0 1
Cyande (nlgfdm"') 0 0 {0 ] 03

Oil and Grease (mg/dm3)

Phcnols (mg,/dnf)

1.32

148

116

0.88

in

- means the parameters analyzed not respect the Ronkanian Standard NTPA 062/1997-

Quality Indicators of Waste Water Discharged into Municipal Sewage Systems
B I £C 5)
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Table AllL.7.19 Summary of Analysis Results for the Air in Braila, Galati, Tulcea,
Roman and Constanta WWTPs

0 m from WWTP

Limits for 30 Minutes

- City Parameters Boundary * ":3{;32:,;:“? 10 1?;:,::13::\ viv Sampling Period -
; (R.S. 12574/1987)
H,S 0 0 ¢ - 0.015 mg/m’
Braila NH, 0.105 0.105 0.105 0.3 mg/m’
Odor Level 1 1 l 1-5
Galati H,S 0 0 0 0.015 mglm3 E
irfe‘;z"“e NH; 0.08 005 0.02 0.3 mg/m’
. |odor Lexel 1 1 1 1-5
Gatati |ms 0.0006 00004 - 0.0003 0.015 mg/n’
) ;ﬁggin"& NH, 0.018 0.012 001 03 mg/m’
NoF AT G dor Level 1 1 1 1-5
HS 0 0 0 0.015 my/n’
Tu.lcea NH; 03 mg)nﬁ
Odor Level 1-5
H,S 0.0]5111@;/:11J |
Roman NH, ’ 0.3 mglm3
Odor Level - 1-5
st 0.015 m.g]m3
Constanta ~ |NH, 03 imglm3
A 3 3 1-5

Qdor Level

Al




Table All.7.19 Summary of Analysis Resuits for the Air in Braila, Gaiati, Tulcea,
Roman and Constanta WWTPs
it 1 3( J\l [11{N
. O rom WWTE | 50 m from WWIP | 150w from wppp | HImAstor 30 A
Ciy Parameters oty oy oty Sampling Pened
QAT QUL [SH IR l[{.s. 1257”1(}3_,’
H-S 0 0 0 0.015 mg/m’
Braila NH. 0,105 0,105 0,103 0.3 mg/m’
Odor Level | 1 | 1-5
Galati H.S 0 ] 0 0wo1s mgfm'1
F -~ ’_ 1 N
reezone (.08 0.05 0.02 0.3 mg/nr’
Area -
Odor Level 1 | ] 1-5
Galati H.S 0.0006 0.0004 0.0003 0.015 mg/m’
L
lunu)mg NH, 0.018 0.012 0.01 0.3 mg/m'1
Station
o3 o ~
No3 AT Hhyor Leved 1 1 I 1-5
H-S 0 0 0 0.015 mg/m’
Tulcea NH, 0.115 0.105 0.095 0.3 mg/m’
Odor Level 1 1 1 -5
il.S 0.015 mg/m’
Roman NIH; 03 mg/m1
Odor Level 4 4 1 I-5
H-5 0.015 mg/m’
Constanta NH, 0.30 0.11 0.10 0.3 mg/m’
Odor Level 1 3 3 1-5

All-7-31
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Part AliTulcea: Appendix-3 Geologkal Survey -

APPENDIX-8 GEOLOGICAL SURVEY

A geological survey was conducted to prepare basic information on the soi! conditions, which
are necessary to investigate the type of foundation and temporally work for planning of waste-
water treatment plant.

The geological survey consists of borings at the potential sites of the proposed wastewater
treatment plant, and in-situ test and laboratory test to examine the soil characteristics. Contents

of the survey are as follows:
Boring (deplh: 20m) | 3 sites
Boring  (depth: 30m) ' 1 site
Standard Penetratxon Test . . 4 bonng sites
Physical Test at Laboratory (Specnﬁc grawty, qumd!Plaslic Lumt and Grain Size)
o _ S 4 samples
' Unconf'uied compression test at Lab. 4 samples
' 'Conso_lidation test at Lab, : 4 samples

A report ‘of the geologlcal sirvey, wluch was preparcd by the contractor “SETA S. A ¥, is at-
tached hereinafter, and the contents of the report consists of a location map of samping pomts

~ geological results, dynamic penetratlon test, analytical results of laboratory and result of con-

solidation test.

' 'Azl-s-_l |



| SETA A l SOCIETATE DE ECOLOGIE | TEHNOLOGIE A APE

" SEDIUL: str. Tudor Arghezi, nr.21 Sector 2, 70132, Bucurcbh - J 40/4771/1995 - Cod fiscal R 7470611
Telifax: 211.32.20 3 211.41,77; E-mait : Error! Reference source not found.

 GEOLOGICAL SURVEY

| Sub]ect . THE FEASIBILITY STUDY ON
B  WASTEWATER TREATME\IT |

Locality : TULCEA

To  :JAPANINTERNATIONAL
o COOPERATION AGENCY |
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SETA SA BUCURESTI

Comanda:Wasterwater treatment
Working place: Tulcea
Date: July 1999

GEQTEHNICAL RESULTS BOREHOLE NP1 - 3.00 1BS

Mark of the | Marks to{Bigness of|Layers

underground 0.00 . [the layer [structure | " THE NAME OF LAYER
water borchole : -

D);namEE
penctratior
SPT

shocks

3! Depth

S m m - .mo

 a—

070 {070 |4 44 Unhomogeneous filling

Yellow, consistent plaslié sand clayish silt,

NH: 1.80 o . =
with limestony concretions o2 128

———1{ 200 | 130

2 80 0.80 X Medium - fine, yellow, sand -

4124

' o o . ]r?_

- ' ' oo ey 22
7= ~ Gray fine-medium sand with broken snails and : —
8 | shells. Between 10.50 ..; 11 20 m depth thin 1l 20 -
"7 { black peat interlayers - : e

27 |

14 42 B

S B A UL [T P

18.70| 1590

2 R Gray, soft Z_Iaéiic clay with brc;kchi:slié'l-‘lé.'&:; |
20.00 | 130 ' yp _'y‘; R

DRAFTED S
Eng I‘ Gheorghltalt



SETA SA BUCUREST

Comanda:Wasterwater treatment
Working place: Tulcea
Date: July 1999

GEOTEHNICAL RESULTS BOREHOLE N 2.~ 2.35 1BBS

Mark of the | Marks to Bignessi:)lJ Layers

g Dynamic
- [underground 0.00  fthe layer [structure THE NAME OF LAYER & penetration
~fwater . | borehole : SPT
m | m m m]| shocks
NH: 0.60] = ¢.70 070 |¥ 4 5| Unhomogeneous filling _ | 9.'
o 77 Yellow sandy silt, cdnsistentplaélic immerged |2 | 19
250 | 1.80 '
R 3119
O al18
; R .
B . 5117
6|38
&t

e . Gray fine-medivm sand with broken snailsand |7 | 19
shells. Between 6.20 ... 6.35 m depth, grey

» 00| clayish peat lenses. Between 11.50... 1250 m |8 | 22
" & T¢| depth, black peat with preserved plants.
) . :‘. . o V 9 23
[ R . . - .
o o | 10] 46
. £ . * - ’ .
| Ff/y - o | ‘ | 29
el - 12} 28
¢ ' . S . ' . .
.rq.‘\‘ . “ : | E | i3l 3
CtoS ' : .
R | | 14] 50

14500 1200 |57

15 7

Gray, soft plastic clay with slightly sandy
intertayers : _ _

= S 19l 11

000 sso |— . o 20| 15

DRAFTED:
Eng. T. Gheorgluta &

All-8-5



SETA SA BUCUREST

ComandG:stienﬂater freatment
Working place: Tulcea
Date: July 1999

GEOTEHNICAL RESULTS BOREHOLE Nr F3-3.60 1BS

Mark of the | Marks toBlgncss of|Layers o o ‘ g D)'hamié
underground 0.00 the layer |structure{ = THE NAME. OF LAYER o penirationy
water | borehole ' B ' : . - Qlepr -
m . m -m m| snocks
NH: 0.90 ' _
— 1
Unhomogeneous ﬁlhng 2 B
: = | 3] 19
340 3.40
' 10
Gray 5|Ity sand allernatmg with claylsh sandy .
silt - - i 6 21
700 | 36057 2| 17
p.Jf' N o] 34
S R . | 36
S DR 12| 38
-t 7., | Gray fine-medium sand with broken shells.

"7 . . | Between 10.40 ... 10.80 m depth thin black peat 13 2% .'
.- - | interlayers S :

T 14) 37 &
c _ N L
S el a1
e T, S S C : e :
' -.-ll':: o _. L T V : ' : ]7 : 50 N
17.40 1040 e S e S T
. R S . |18t 17
19| 20
e\“_'.;.‘ Gray, soft plasuc clay with sllghtiy sandy l 6
Al mlerlayers Gaseous emanahons R 200 16
— bl
o B T Y S
: | DRAFTED: -

- Eng. T, Gheorghita

Al'l;s-:ts o



SEASA BUCURET

Comanda:Wasterwater freatment
Working place: Tulcea
Dale: July 1999
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Part Al Galali: Appendix-1 Planning Basis

APPENDIX-1
- PLANNING BASIS
1. PROCESS TO DETERMINE THE DESIGN BASIS '
The following design basis for the Galati WWTP will be reviewed and u'pdatcdf
- Population
R Total Administrative Population
Service _Pop:ulatibh of Public Watet Supply and Sewerage Systé_m '
- :Design' Flow . -
\.Vasfexif;itcr ‘Genération, Avcrage Daily Flow, Maxinmum Daily Flow, Maximum Hourly
Flow, and Wet Weather Flow o S :
- Wastewater Characteristics |
' : \YéSteWatér I_Solllution Loads Estimates -
Dgsigh [nfluent Quaity for the proposed WWTP |
The design bas_ié will be reviewed and updated By the following proceés as ého_Wn in Figurc 1.
First, the present conditions concernig design basis are analyzed based on the data and
information provided by the Galati city, the public water coimpany “APATERM” S.A: Galati,
and related organizations. The survey results of wastewater quantity and quality are also used to
“understand the present conditions of wastewater gencration and pollution loads. Second, the
design basis proposed in the latest sewerage plan will be reviewed. The latest plan is “Pre
' Feasibility Study Report of Development of Sewerage System of Galati City, Project No.103”,

prepared by PROED in September 1992, hereinafter referred as “the 1992 Pre F/S”. Finally, the
design basis for this F/S will be updated and proposed. . ﬁ . '

Analysis of Present Conditions - | - Information and Data of Galati
R | -Wastewater Quantity and
_ l o e Quality Surveys

-' Review of the Latest Sewcrage Plaﬂ _ R 7
S L L c Latest S_t:werage Plan: =~ -

e A R “Pre Feasibility Study Reportof
- . . .. .t Development of Sewerage System -

b

inGalati Ciy”, =~
| “Project No.103” -~
- s

| Proposal of Updated Sewerage Plan

 Process fo update the Design Basis -

AL



Part All/ Galati: Appendix-1 Planning Basls

2 POPULATION

21  ADMINISTRATIVE POPULATION

The administrative population of Galati city is 330, 276 at the end of December 1998, based on
the data available from the bureau of statistics in Galati. Figure 2 shows the population data
from 1982 to 1999 obtained from the bureau of statistics in Galati. It indicates that there arc two
~ growth patterns before and after the year of 1991, Before 1991, the population was in¢reased

with high annual growth rate at 1.67%, but after 1991, the populatlon was nearly constant at
about 324,000 to 330 000, :

Accordmg to the 1992 Pre F/S pruparcd by PROED the future population was pro_;ected
360,000 in the year 2000 and 382,000 in the year 2010 These projections are based on the
population data of 324,000 in the year 1991, with the annual growth rate of 1. 18% (from 1991
to 2000) and 0.59% (from 2000 to 2010), respectively, The populallon data in the year 1991 was
. confirmed and authonzed by the pohcc of Galati.

* The bureau of slatlstlcs in Galati comments that the prolectcd populatlon of 382 00(} in 2010 by

the 1992 Pre F/S is appropriate, taking into account that the present population of 335,962 on
Junc 25, 1999 can be increased by an annual growth rate of 1 2% The latest present
populatmn of 335,962 is confirmed by the poltce of Galati.

When it is assumcd that the high annual growth rate of 1.67%, recorded durmg 1982 to 1991

can be expected after 1999, the population can be increased to about 403,000 in 2010. Whileit -

‘is assumed the nearly constant growth rate of 0.08%, recorded during 1991 to 1999, the
population will be about 339,100 in 2010.  The projected population of 382,000 in 2010 by the
1992 Pre F/S is positioned at a mean value of the above projections based on the two d:stmctwe o
popu!atlon growth pattems as shown in Frgure A]I L1 . .

As a result of bnef review of the admlmstratwe popu!ahon of the Galatl clty, the prOJected '
population of 382,000 in the year 2010 is appropriate and can be used for the plannmg basis of
lhc HS to be conducted by JICA Study Team o - .

2 2 SER\ncE POPULATION

- At present the “APATERM“ SA Gatah prowdcs the water supply and se“erage services. "Ihe '
- following table shows the present service population in 1999. The present service population
is comparcd with the proposed service population in 2010 by the 1992 Pre F/S. - It indicates
that the present population of category 1, provided water through communal taps, is only about
100, while the 1992 Pre F/S planned it populatlon would be about 6,500. It means that the user

of communal tap is already very limited. Taken into account the present rumber users of -

communal and yard taps, it is proposed to amend some part of the service population i in the
1992 Pre F/S as shown in Table All.1.1. The number of users 6f communal taps, category 1,

will be zero, and that of taps, category 2, will be reduccd 33% from about 7, 450 o 5,000. The
. number of béneficiarics of watef supply and sewerage service equipped with individual water

heating system, category 4, will be decreased from about 21,000 to 3,000 and shifted to the .
Category 5. The number of beneficiries of water supply and sewerage services with central
- water heating system, category S, will be increased from about 307,130 to 369,000. Therefore,

" the number of beneficiaries of sewerage service will be mcreased from about 328,095 to

377,000 with the increment of about 48,900. Compared with the scrvice populatlon of
sewerage system proposed in the 1992 Pre F/S, addltlonally 8 000 residents wnll be prowdcd the
sewerage service as shown in the Table AII | :'

All-1-2°
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