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Table All.7.5 Cost Benefit Stream for Galati WWTP Project
(Unit: million ROL})

Project cost Fconomic Discounted cash flow?**
_ Benefit - Cost
Year | [nvestment | O&Mcost | benehit (C-A-B) ¢ Renefi
cost* (A) (B) (©) 05t cnehit
| 2000 73,986 0 -73,986 73,086 0
2001 283,728 i -283,728 257,935 0
2002 394,314 0 -394.374 325,929 0
2003 486,338 0 -486,338 365,393 0
2004 418,863 0 . -418,863 286,089 -0
2005 0 15,638 665,212 649,574 9,710 413,044
2006 -0 15,638 665,212 649,574 8,327 375,495
2007 0 15,638 665,212 649,574 - 8,025 341,359
2008 0 15,638 665,212 649,574 7,295 310,326
2009 0 15,638 665,212 649,574 6,632 282,115
2010 0 15,638 : : -15,638 6,029 0
2011 0 15,638 -15,638 5481 ]
2012 380,808 - 15,638 -396,446 126,320 0
2013 0 15,638 -15,638 4,530 0
2014 0 15,638 -15,638 - 4,118 0
2015 0 15,638 -15,638 3,744 0
2016 ] 15,638 -15,638 3,403 0
2017 “0F 15,638 -15,638 3,004 i}
2018 0 15,638 -15,638 < 2,813 Y
2019 . -0 15,638 -15,038 2,557 1]
2020 380,308 . 15,638 -396,446 58,929 0
2021 0 . 15,638 -15,638 2,113 0
2022 .0 15,638 -15,638 1,921 0
2023 0 15,638 -15,638 1,146 0
2024 0 15,638 -15,638 1,588 0
2025 ] 15,638 -15,638 1,443 0
2026 0 15,638 -15,638 1,312 0
2027 0 15,638 -15,638 1,193 0
2028 380,808] - 15,638 -396,446 274911 0
2029 : 0] 15638 - -15,638 986| - 0
[[Towl | 799,713 390350] 3326060] 135,397 T,010,631 1722339
* Conversion factor =0.984 : ' ‘ :
** Discount rate = 10.0 % o
EIRR= 13.1%

NPV = 111,708 million ROL

BIC= ~ 1.07

AILT9
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APPENDIX 8
LNVIRONMB,N TAL IMPACT ASSESSMENT SURVEY

1. INTRODUCTION

’l.'l THE OBJECTIVE AND SCOPE OF THE STUDY

Accordmg to “Scope of Work for the Feasibility Study on Wastewater Treatment Along the
Danube River Downstream Reach in Romanian” agreed upon between Ministry of Public
Works' and Territorial Planning (hercafler called as MPWTP) and Japan International

. Cooperahon Ageney (herealier called as JICA), Environmental Impact Assessment (hereafter
- called as EIA) would be carried out based on the Romanian regulations as a part of the

Feasibility Study on Wastewater Treatment along the Danube River Downslrcam Reach in
Romanian. The objectwes of the E1A are as follows :

(l) To rcvlew the emslmg enwronmental condltions in EIA 'sludy area;

* (2) To assess environmental impacts of the proposed projects, and

" (3) To propose countermeasures for miligating impacts and environmental momtormg
plan.

Thc Envrronmental lmpact Assessment areas cover three cities, whrch are Bralla, Galau and
" Tulcea. : : '

1.2 EA srroAnoN'm ROMANIA

The methodology for EIA is outlined in “Ofﬁmal Order of Romama No. 1251 1996 * issued by

: MWFEP. The appllcallOll procedures for EIA are prescnbed under “Permitting Procedures for
- Economic and Social Activities Having an Environmental Impact According to !hc
: Envrronmental Protectlon Law No. 13711995 Apnl ] lth l996 » by MAVFEP.

The Ordcr No 125 sets out the typrcal contents of an envnronmental assessment as follows

_f ') lntroduc{ron metlrodology and goals
{2 Engmeermg baseline including function of the projecl
'(3) [:snvrronmenlal baselmo mcludmg,

k 'geology
- osoils o
- water resources -
o 'clrmanc data
Co- aquatic and terrestnal ccology, mcludmg ﬂora fauna aquailc habltals and -
C o deéltas
- socio-economic and cuItuml |ssues mcludmg thc protcctron of historic
.~ buildings :
-~ health, pollution and mlcroclrmatrc issues, and
" - noise, lransport and affected populalron _
o (4) Poliution issues, including water’ pollution/water qualny, air polluuon noise and
* vibration, radlatlon, wasle management and toxlcld'mgerous subshncc
‘ " managéient; o
- (S) Env:ronmcntal lmpact This cOmpnses two’ mtegorrcs initial s!udy and momtormg
c o study, wluch address ‘water impacl aif impact, flora and fauna, soil and subsoil

AILS-|
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(6) Mitigation/reduction or climination of impact, and
{7) Evaluation of final impact and ¢onclusion,

According to the Law, the wastewater treatment plam dcvclopmem and unprowmenl program
is required to submit the E1A to the tocal regulatory agencics for review and pllbllc debate. The
comments made thercon are then mcorporaled in lhc EIA reporl \\hl(‘h is submllted to
MWFEP for final approval. S : : |

Two steps are generally taken for the assessment; Initial Environmental Examination (IEE) and .
EIA. Although there are no [EE nat ional guidelines at present, the 1EE is basically designed as
a means of reviewing the environmental integrity of projects 1o determine whether ElA-level
studics muast be performed. In this sense the IEE is used for ])TOJCCI screenmg to dctermmc‘ '
W hlch envlronmcnl'il unp'lct llcms requlrc a full scalt, FIA '

In accord'mce with Law 137/ 1995 and other relevant reguhttons E IA shall be carned ot only
be certified Natural or Legal Persons. T he analysis of samples for EIA shall be completed only
by specialized laboratories using 1dequate eqmpment and meihodologies in conformuy with
the cxlstmg norms and regulahons _ :

1.3 THe REGULATIONS USED IN EIA STUDY
The regulations used in EIA study are showed as fbllolivs;':'

(D Em]ronmcntal Protection l aw, No. 137/1995; '
~ (2) The Order of Ministry of Water, Forests and anronmental Protechon (MWFEP),
o No. 125/1996 — EIA; .
3) [thaterlaw No. 107/1996; - RN S
{(4) NTPA 00] - load Lumts of Poliutants m Waste Water Dlschargcd m Watet_
_ -Resources; ¢
(5) NTPA 002 Quahly Indicators of Waste Water Discharged into Scwagc Systems '
(6) STAS 4706/1988 — Surfiace Waters (Categorlcs and Quality Condluon), L
© (7) STAS 1342/1991 = Standard for Drinking Watcr Quality; o

(8) The Order of MWFEP, No. 756/]997 - Enwronmental I‘rolectlon for Soil _ :

Pollution; '
{(9) The Order of MWFE TP Ne. 462/]993 - Maxnmum Conceniralmns of Ffflucnts :
Pollutants Emitted into the Atmosphere Given for Emlsstons chcls o S
(10)STAS 12574/1987 — Maximum Allowable Coucentratlons for Alr Pollutants in .
Human Settlements; :
(1) The Governmental Decree, No i l996—llrc Prccauuon R
~ (12)The Order of Health Ministry, No. 1935/1996 - llyglenc at Workmg Placcs
(13)The Work Protection Law, No, 90/1996; L
~ (14)The Order of Health Muuslry ‘No. 536/1997 -~ Noise Ad1m531blc chcl at the
- Limit of the Developed Location; - . .
© (15)STAS 12025/2-81 ~ Vibration Standard, and o
(16) STAS 10009/1988 — Urban_\Tm_se_ $tandard_ oy

1.4 EIA |MPLEMENTING ORGANIZATION AND SPECIALiSTS

Rcscarch and De\ elopmenl Nanoml Insutule for annronmental Protecnon (hereaﬂer called as
ICIM Bucharest) which is sclected as the lmplcmcmmg orgamzatlon for EIA is certified by
MWF ‘EP for pcrl’onmng EIA with thc cemﬁcate R—blM 1-764 (be vahd from Jan 28, ]999 to

- Al[82
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Jan. 28, 2001) for transportation, power supply, civil and hydrotechnics constructions, waste
management, tourisny, industrial activities, water and wastewater treatment.

Address: Spl. Independentei nr. 194, sector 6, cod 77703, Bucharest 78, Romania

Tel: 40-(0) 1-637-3060
- Fax: 40-(0) 1- 312-1393

The EIA survey works is performcd by the following spc'cin|isls:

- Team Leader for all thc thrée pl"ﬂ_]CClS“ Dr. Alexei Atudorm
- ’Icam Leader for each city

Tulcea — Mr. Gabriela Pietrareanu
Galati - Mr. Mihaela Chiarescu
Braila - Dr. Vqs:le Calin

- Fnc e\pcrts for each city (sc“crage h}drologlsl geologlsl ecologist and socmloglst)

‘2. EIA FOR GALATl WWTP PROJECT

. The prcscnt cnwronmcntal sntuallons and the potenllal impacts on the env:ronment after the _
construction of WWTP are defined and the resulls and possibilities to reduce or removc lhc
- environment Impacts are shown in following pangraphs :

24 DESCRIPTION OF PROPOSED PROJECTS IN THE FEASIB[LITY STUDY {FIS)

? Thc deta:ls of proposed WWTP in F/S Sludy are summarized in Table AlLS.1.

“AlL-8:3



Part All/Galati: Appendix-8 Environmental Impact Survey

Table All.8.1 Summary of proposed WWTP in Galati City

ftem

Description of Proposed WWTP

1. Location

The proposed WWTP site with about 25 hectares is located on the north
side of the railway lines at the northern-castern part of the City about 4 km
downstream from the center of the City (Figure AlLS.1).

2. Capacity cte.

Service population in the year 2010: 377,000 (Total population: 400,000)
Design average daily flow: 200,000 m3/d
Design maximum daily flow: 235,000 m3/d
Design maximum hourly flow: 285,000 m3/d

3 ;\i}ﬁs;{é\\'aler

Characteristics | BODs: 130 mg/l 18 mg/l 20 mg/l
SS: 150 mg/l 22 mg/l 60 mg/l
TN: 20 mg/ W0mg/l
T-P: 3 mg/l 1 mg/l

Design influent quality  Design effluent quality  Standard of NTPA 001

4. Treatment

Treatment method: Conventional actwaled sludge process

Method Treatment-process flow diagram:
Wastewater Flow
Infhitent Bar 3 ‘ ' Gril
Scree .. | Chamber
Primary Clarifiers, Aeration Tank and I ¢ Oil ¢
Final Clarifiers h Traps
Wet Weather Flow l Effluent
) Chlorine !
Contact Tanks _ ) :
Danube
. " River
Discharge
Pumps
Sludge Flow
Raw Sludee ﬁisnosal
Gravily Anaerobic Mechanical
N P! Thickeners | Digesters > Dewatering >
5 Elu&é,é | Dewatered sludge production: 108 m3/d (39,420 m3/year)
Production or: 21.6 ton/d (7,884 tonfyear)
and Disposal | Disposal method: landfill at Galati Solid W'tslc Disposal Site ]
6. Life of The lift of facilities:
Facilitics

Machinery and equipment — 30 years
Civil facilities — 50 years :

All-8-4
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2.2 DESCRIPTION OF THE ENVIRONMENT

2.2.1 CLIMATE, AIR QUALITY {ODOR), NOISE AND VIBRATIONS

(1} . Climate

The climate characteristics are summarized in Table AH.8.2.

Table All.8.2 Summary of climate characteristics in Galati

Hem Description
I.Climate | The climate of Galati city belongs to the continental climate sector.
2. Temperature | The average annual temperatme in Galati City: 10.5C
The wemgc ntonthly temperature in July (the hottest momh) 22.6C
K The average monthly temperature in Jan. (thc coldcst monlh) - =3.1TC
3. Freezing Day “The average number of freezing day 91.3 days
Tiie average number of snowing day: 413
days
4. Precipilation | The average annual precipitation: 426 mm
R The averagc monthly pl’LCIpllﬂllOll in June (the max. monlh) - 621
mm o 7
The avcragc monlhly precapltatlon in F cb (lhe min. month): 231
mm :

5. Wind

The average annual frequency:

The average anmlal veIocaly

TNE-19.8%
N-16.1%
SW- 14.7%

' S-10.0%

’ Source GalauCnly and !CIM

2) Air Pollution (Odor)

24-53m/is -

The most nnportant SOUrCes of air pollution are: the transportation equipment (road traffic)
which issues 66% of the air pollutants (out of which 98% belongs to SIDEX SA), electrical and
heat po“.er planls wnth atolal of23% and SIDLX SA \ulh a pollutant issue of about t1%.

Regardmg odor the results of ineasurements m/around proposcd WWTP sitc are prcscntcd i

Table AlL8.3. The locations of sampling points are shown in Flg AILS.1, and lhc samplcs are

taken at2.5 m above lhe ground Icvc}

3 Table AH.8.,3 Some results of air poﬂuﬁon measurements in the WWTP site (July 1999)

Source: [CIM

AlL85

Parameter ' | Boundary {-50m from | 150° m from | Limits for 30 minutes sampling

: fence * | boundary - | boundary period according to RS'12574/1987
| fence fence :

HyS 0.0006 0.0004 0.0003 0.015

(mg/m3) ' .' . .

NH3 -1 0.018 0.012 0.010 (03

(mghn3) ' .

Odor Level | I 1 [ 5
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The results of survey show that hydrogen sulfide and ammonia concentrations as well as the
odor level infaround proposed WWTP site are keeping at a relatively low level,

(3) Traffic, Noise and Vibration

As the proposed plant land is located in the sparsely devclopcd area, therefore, no severe 1raf llc
congestion, noise and vibration problems ar¢ cxpccled during the plant construction.

| 2.2.2 GEOLOGY AND TOPOGRAPHY
(1.) Geology and Topography

Galati City is located in the eastern extremity of the counlry, on Covurlur plam on the feft banl\
of the Danube River, 7 km downstream of Danube-Siret junction and 150 km upstream the
Danube discharging into Black Sca. The topography of the area is dominated by plains (69%)
which belong to Romanian Plain (the Cily is locatéd at a joint point of five geographical units:
the Danube floodplain, the old Macin Mountams the Balaganu Plain, the Low Sirct Plain and
the Covurlui Plain). ' TR ‘

WW l Pi is planned to be located to the nonhern eastcrn zone of Galati town in lhe close v1cm1ly_ '
of pump station, on the north side of the railway Imes Presently available land for the Galati
WWTP is a farmland of about 25 ha area. This fand area is considered sufficient to provide all
the facilities required for the prelnnmary, prnnary 'md sccondary treatmcnl There w:ll be a
- space for any future plant expanslon facllltles ) :

- The surroundmg areas of the plant sile are agrlcullural Iands and presently nelther res:dcnce; _
- noOr major structure. exists within 300 m from lhe srte :

(2) Seis__mology

Galati town belongs to a seismic macro-zone of VI degree according o the Romanian
standard STAS 11100/1 - 77. According to the calculation Normative P100-1992, Galati town
territory correspond fo the calculallon seismic zone “C” wrth a coeff' cncnt KS"O 2 The corncr'
period is Tg=1.5s. o

3) Soil

Thcrc arc a few typos of sml in lhc area: carbonated chemozem is- dommanl bnt there are also
colic sands and lacustrine sand depots in the area located between the rivers. There are alluvial
soils associated with hidromorphe seils ‘on an mrporlant area in ‘the cuy tocation; on' river
meadows. As a rule these soils are frequently subject to gle:zatlon being situated in thé valleys
that are periodically flooded and have the phreatic layer at low depth. litéfruption ‘of thelr
solidification process due fo the continuous disposal of new sediments at each flood event is
another characteristic of these soils. Also they are usually relatively fertile being well supplied
with nutrients from the sediments that primary are soil material from the catchment area. The
altematwcly strahﬁcatlon is thc reason for crosion proccssos probablhty

2.2.3 FLORA._}'-\ND FAUNA -

(1)  Terrestrial and Aquétic Végetafion

The Galati crly area is localed in the stcppe zone Whlch is charactenzed b) secondary lawns -

with Botriochloa ischaemum or Aidropogon. ischaemum, Poa bulbosa, Artemisia ausiriaca,
Eophobria stepposa, Stipa copillata, Festuca valesiaca. These voget'tllon types are hvmg only

A[[86
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on small areas, the dominant flora consisting of agricultural vegetation. In the rivers’ meadows
there are hygrophilias grass associations (Agrostis smlomfera Agropyron repens, Alopecm s
pratensis), poplar trecs aud w |Ilow (rees.

The wild graminaceae are predomiuant spccies on the natural meadows. Some other floral
species such as shepherd’s purse, knot grass, whirlwind, bristle grass, dandelion, wor mwood
cle. could be also found.

Wood \egenllou species like sole tree bushes, small wild chen ¥y, small almoud tree, and b!ack
nut free could more rarely be met. :

Tree vegetation is less represented in this area. There are although some meadow river foresls
formed pruuary by willow and poplar and secondqry by oak and olhcr spccu:s

' Psamophylc vegehuon species like eamonn]e 'md sand w:llaw Brow spontaneously on the sand
dunes

Halophyte vegetation well developed in Galati southern zone is the only one capable to grow in
the salty soil. it is disposed in circular zones or patches according with the salinization degree
and is rcprescutcd by some small plauts Wllll a thlck red.

The aqual:c vege!auon is represemed mamly by a hrge number of ﬂoalmg and submersc
species from hydrophyte group as well as by plankton and macrophyte. Aiong pools and
1rr|gat|on canals banks grow bulrush, reed, sedge BPutch rush and so on. : i

(2) - Terrestrlal and Aquatlc Fauna -

Both sedeulary aud mlgratory animals live in lhe area. The human acuons llke steppc upturnmg
and realization of i 1rr1g'1uon system have been followed by fauna changes: S

some species disappeared; : - SR
individual number of other species decreased wolf \wld turkey, pehcan
L some specles have migrated to other places; : e
- other species accommodated to life conditions on |rnganon cauals or cul(wated f elds f‘or
instance wild ducks feed with sunflower seeds. : '

* & & &

B The mosl numerous mammals are the steppe type ones: ground squirrel, steppe polccat stnped
mouse, dear, pheasant, enot dog, scolopendra, field mouse, steppe mouse, rabbit, hamster. Of
hummg mterest are muskrats lhal can be fouud in large number

Dears foxcs and rabblts could be hunt in lhe foresls Many W’Itel’ and forest spemes of birds
_both sedentary and mlgratory populate Galatl Zone.

Around lhe waters In.'c duck blg geese, seagull heron Iapwmg, whltc-fronted goose, snipe,
moor hen, woodcock, eastern flossy ibis, ete. Swans nestle on the Insula Mica (Small Island)
'md even on some lakes, Many startings Tive in steppe and in some \'lllages A large part of
Ihem lmgratc in the aulumn

One can meet also quall parlndge bee eater, sparrow hawk turtie dove, buzzard fisher eagle
and little owl individuals but not so many of lhem \Vl!d cock crow, magp:e skyiark _
mghtmga!e utand so onllvem forests. ' e ’

The aquatic fauna is dominaled by cafp and migratory fish in the Danube River (great sturgeon,

AlL-8:7



Part AIEIGaIati: Appendix-8 Environmental Impact Survey

mackerel). Local fishes are carp, crucian carp, sheatfish, pike perch, barbel, tench, pike, lake
herring, bleak, roach, pope. Among the migratory ones some are of economic importance:
sterlet, sturgeon and herring. Population individual number of some fish species like pike,
sturgeon, sheatfish and zander has decreased during the last two decades.

2.2.4 WATER RESOURCES

(1)

Ground Water

Two aqlufer layers could be |dent|ﬁed

The phrcallc Iaycr takmg refuge in the sandy level placed at the basis of loessial level. The

* natural water supply source of this layer is the precipilation water infiltrated through the

loess grains and stored in here due to the lmpcrmeable clay h)'er Iound underneath at a
deplh around 20 m. : : . S =

. The aquifer laycr of average déplh of ascending type, in the lower sand and gravel level.

Its waler supply source is the Danube River that mﬂuences the underground watet reglme

- of lhe entire Galatl town pIalform zone.

An

unpqnant gen.erai ralsmg of the phrcatlc layer level from 10 — 11 m to 3 —~ 4 m under the

terrain surface has been registered in this arca in the last 10 — 15 years. The phreatic layer
contained initially in the sandy Ievel has gradually ra:sed up nnmersmg lhc lower par{ of lhe
loessial lcvel T T NI :

Ihc cupola h)drostahc level rcachcs a maximum value durmg spring and a minimum’one in-
: autumn cspccmllym October : S : -

T he main causes of hydrostatlc level mcreasmg in Ga!ah town area are as it follows

_])
2)

3)

© permits only a slow water movement, :

4)

3)

o

8)

process;

msed hydrostatlc levcl in the Low Snet Plam area;

geologlcal formatlons of thc f' rst aqulfer Iayer are ﬁnc and dusly sands lhe minimum value
of their thickness being of 1 m in the Danube flood plain area; these formatlons reduce
vcry much the h) draulic secnon of water dtscharge into the Danube '

the permeablllty coefﬁc:em of lhe same layer is. 10 5 m!s nhlch mdlcatcs a medtum that

the hlghesl values of the hydraullc grad:ents are l ]00 havmg direcl unphcal:ons on the '
waler retentmn - . o : :

undergromld water retention in cupola form is a phenomenon speﬂf ic to the Iarge urban

_‘sclllcments localed on loess:al platform as it is aIso the case of Galati town, S

lcakfige from the urban water supply and sewagc system,

existence of bmldmgs and asphalt cover of lhc slrccts lhat hmder lhe evapo pcrsplrahon

CEote e

permeablhly coefﬁment of the cla) dusts lhat cover lhe Gaiah plalform area has a smaII

* value of 10 5 m/s which does not permit a rapld dramage of the Iea!\age to the undemealh

sand le\'el
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It is thought that causes 6) and 7) arc the main ones of the raising ofhydrost'mc Ievel in Galati
town area.

The Dauube River influences mainly the cupola found in the flood plain zone. Other level
increases are not expected but a supplementary water contribution could expand the cupola
surface.

Underground water quality in the site as resulting from ICIM measurements performed for this
study purpose area is presented in the Annex 3. As it can be seen the parameters analyzed
respeet the Romanian Standard 1342/91 - “Drinking Water”, except: twrbidity, color, iron,
manganese alummum Icad ammonia, orgame substances and all bacte: iological parameters

(2) Surface Wa!er

Rivers

The surface water sources are dominated by three big collectors: Siret, Prut and the most
. important Danube. The Danube River is bounding the county on 20 kn, between the junctions
~ with Siret River and Prut River. The multi- yearly medium flow is about 6100 m3ls The
_' maximum volume (34% from yearly volume) in reached on sprmg and the minimum (18%
_ from yearly vo!ume) on autumn. Considering the necessities the river quality should be in the 1

category, but because the reglstered pollmanls concenlratlons ihe river quallly is in the [[

: category N

Sitet Rlver is dlschargmg ito Danube RIVCIJUSI upslream the Gal'm Clly, wnh a multl yearly
medium flow aboul 230 m3/s in that sectlon The maximum volume (48% from yearly volume)
is reached on spring and the minimum (12% from yearly voluine) on autuma. Because the
registered pellulants concenuat:ons the river quallly is in lhe ll category '

L Pfut Rwer is dlschargmg mlo Damlbe Rlver dOWnslream the Galatl Clly, wnlh a multl yearly

medium flow about 110 m3/s i in that sectlon The maximum volume (45% from yearly volume)

. in reached on spring and the minimum (12% {rom yearly volume) on autumn, Because the
' reglstered pollulants concentrations, the river quallly is in the I category.

: Lakes

Brates Lake is the blggcst and the most nnportanl lake in the arca wnh a surface of abou( 24 _
km2 bctwecn Galati Cnly and Prut river. It is used for fishing and recreatlonal purposes

2.3 IMPACTSON ENVIRONMENT |

2 3 1 |MPACTS ON SOCIOECONOMIC COND]TIONS

(1) : Water Rtghts and nghts of Common

As mentloned in prevmus sectlon at present alI the wastewater used to be’ dlsclnrged directly

into the Danube River throigh seven wastewater-outfalls without any treatment, According to
the F/S Study after WWTP being put-into aperation the existing outfalls will be closed and all
of the wastewafer will be collected and treated at WWTP; and the pollution load discharged to
the Danube River will be reduced obviously. lherefore lhe prOJecl unp!cmenlatlon will not
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Before and afler the project implementation, there are no changes about the volume of
wastewater discharged to the Danube River. Besides this, the intake for water supply system of
Galati City is located in the upstream of 8 km from the center of the City, and the nearest
intake in the downstream of Galati City is far from WWTP outfall. Therefore, it could be
considered that the effect of wastewater on water rights is negllgablc .

In Galati there is one swimming pool which is located on the left side of the Danube River
bank between the sewer outfall No. 4 and No.5, and there is only one unauthorized swimming
arca on (he right side of the Danube River bank in the ferry- boat area. In addition, the
inhabitants usually swim along the Danube River bank where are unauthorized areas by the
locat health authorities. However, as mentioned above in the future the existing outfalls will be
closed and all of the wastewater will be collected and treated at WWTP, then discharged at the
downstream of the City. It is estimated that the rights of common will be improved by the
project |mplcmcnlatlon : : . :

(2) Public Health Condition

Tl mted \Vaste\\aier '

The results of wastew'lter characteristics survcy at e\ustmg oulfalls along 1hc Danube Rlver' B
. reach of Galati Cil)’ rcvcalcd that the number of total Collform Group in raw waslcwater
. wluch now is dlscharged dlrcctly into The Danube Rwer is about 1% 106 no. / IUOml to I X 108_
no./100ml. While the number of total Coliform Group in The Danube Rlver (1 km downsiream _
from the outfall of proposed WWTP, Aug. 1999) is 4.3 X 103 no/100ml to 4.9 X 103 no. I lOOml

which has exceeded the standard (l X 102 no. IlOOmI SFAS 1258511987) of water for '
swlmmmg purposes I _ o : _ . B i

Accordmg to lhe F/8 Study afler WWTP bemg put into operatlon aII of the emstmg outfalls-
will be closed and all of the wastewater will be collected and treated at WWTP. The mlmber of
total Coliform Group in WWTP efftueit will be meet the stardard {(1x 106 no. /100m), NTPA' .
001) of wastewater discharged in water résources. llence durmg WWTP operauon slage the
public health condmon will be lmproved certamly B : :

Sludge

The excess sludge generated from WWTP will be transported and disposed at the Solid Waste
Disposal Site (SWDS) located in the southwest of the City about 4 km from the center: of the:
City constructed in 1998. The impacts of excess s!udge will be discussed m followmg;
paragraph. . :

(3) Waste e

The area of cxlsung SWDS in Galati is about 2 ha And the capacuy is esllmaled fo. be about
200,000 m3. In addition, the results of wastewater characteristics of leachate from SWDS i in "
Gatati indicated that the concentrations of the organic substances (BODs: 4,135 mgll CODMp:-
3,780 mgll) NH4-N (635 mg/l) and oil (580 mg/l) have exceeded the standard (NTPA
002/1997) of wastewater discharged into municipal sewage system substaniialiy Meanwh:le o
the number of total Coliform Group'in the Ieachatc is also relative hlgh 3.5% 103 no./ 100ml) :
All of these may contribute a negative impact on groundwater Thcrefoa‘e ‘a new SDWS plan
properly designed and managed from the envifonmental. vmwpoml or searchmg for other .

disposal routes such as -agricultural use or incineration etc. are:considered to bé necessary, .
taking into account the groundwater pollution problem and the volume of excess sludge (108 -
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m3/d or 21.6 ¢/d) generated from WAWTP.

(4) Hazards

The results of geological survey indicated that the surface (0 to 1m) at WWTP site is vegetable
soil and the bottom (1 to 10 m) is soft plastic black and grey clay, and N-vatuc of WWTP site
~ ranges from 15 to 50. Taking into consideration the WWTP site locates in the seismic region, a

careful aseismatic structure design will be considered in the planning and design of the
wastewaler treatment fac_llllles.

Biogas resulting from sludge digester is a potential explosive fuel. So in some conditions there
exists the possibility of producing accidents with major effects both on facility operation and
maintenance staff (such as burnmg, different physical or mental injuries sometimes even lethal)
- and on technological objectives. Recciver water and/or soil and subsoil in the arca might be
affected by spillage of liquids following the breaking or destruction of technological objectives.

These events may appear in case of the incorrect operation and m‘unten’mcc of sludge
fermentation tanks and/or of biogas tanks. : -

In addilion, lhe chlorinal_ion process is to be carefully controlled, avoiding overdosing of
chlorine and by respecting the operation and maintenance instructions.

2 3. 2 IMPACTS ON NATURAL CONDIT[ONS
: (1) Topography and Geology

No s1gn|ﬁcant changmg of the etls{mg topographic condition mlaround the WWTP site is
* ideitified. Based on the resulls of geological survey, soil in the WWTP site may be considered

to be soft at some extent for supporlmg the structures, lhus Qppropndte types of foundallon
should be conSldered for the structural plan ' :

(2) Groundwater

As shown in Table All 3. 4 the resul(s of groundwater survey at/around the SWDS indicated
that the number of Coliform Group ranged from 9.2 102 n0./100ml (upslream) to 1.6 104
16./100ml {downstréam), which already exceeded the standard (under 10 no./100ml, STAS
1342/1991) for drinking water, and the groundwater around the SWDS has becn polluted at
some extent, especially for the Coliform Group. Hence some countermeasures for prmcctmg
groundwater from polluhon should be cons:dered

Table AIL8.4 Quality parameters'of the gn::undwate)r in the Galati solid waste disposal sile

Parameters - - | Max. Upstream Downstream 1 | Downstream 2
0. 5| Desiable- - [Orswps | OfswDS Of SWDS
T T T .-, | Permissible

Color -~ . . |22 20 |24 29

pH - | 65~74:85 772 . |79 {770

[sS@ghy |- r2es o [1830 0 11620

Ammonia(mg/) -~ - 1005 - 00T Lo 00t - {038 .

Magnesium (mg/l) - {50-80 80 15 80.20 - - 87.50

MISII
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Turbidity 5-10 9.7 28.5 9.4

Total number of b'xclcna at | Under 300 Over 300 Over 300 Over 300

370C UFClem3 o
“Coliform bacteria/100 em3 | Under 10 920 16,090 1,609 -

Fecal Coliforms/100 cm3 Under 2 94 1,609 240 o
Fec3a| streptococcus/100 | Under 2 26 79 33 T
cim :

(3) Hydrologlcal Situation

f\ccordmg to F/S Study lhe ﬂow rate (3 3 m3/s maximum hourly flow) of efﬂuent from '
WWTP is insignificant comparing wtih the flow rate of the Danube River (1,380 m3/s,

. drought-pcnod flow). lhc eﬂects of treated \V'lstuvater on hydrologtcal situation of Danube
River are neghglble '

In addmon, based on the design ¢fflueat flow in F/S Study, the pollutant difTusion and dilution
characteristics are analyzed by using “MIKE 11" model, created by Danish Hydraulic Institute-
Novcmber 1992, Version 3.01. The calculation resuits indicated that complete mixing is
achlevcd at a dlstance of 3k downstream of WWTP outfall in all cases studied here.

{4) | - Fauna and Flora

Galati town WW T P is provnded to be located on'a site used now for agr:cultural purposcs
" Obviously the type of Iand use will bc changed so the crop planls and lhe assocrated Inile fauna
w1|l dlsappear : :

The dlslurbance of the blologlcal ethbnum in an aquatic ccosyslem depends on lhe pollulmg
* substances nature and their discharged quanimes the frcquency they 'are dsscharged their
mode to go into the emissary, the way the efﬂuent and the emissary v water are mixed, the
dilution process, and so on. These factors are determmed by a few condltlons some of them
concermng the efﬂuent and thc others conccmmg the emlssary

Accordmg to the repmts about the conlrol sccuons of Danube River, elaborated by Regia
~ Autonoma Apele Romane on the basis of the performed biological analysis, results that the
Danube water quality in these sections is within the p- mesosaprobic calcgory, by the degree of

saprobity. The presence of the B- mesosaprobic category b:ocenosns indicates that lhe water
sclf-punllcatlon process is normal, : : o :

From the biological point of view, this arca is characterized by a high plants and animals
dwersuy, the number of species being hlgh and the mdlwdual number bemg gcnerally tow; the
“water bIoommg is rarely observed '

In that area lherc are many spectes of chlorophyll a, rcpresenled by algae dlaloms and '
- macrophyte. The best developing protozoa are the ones sensitive to the organic matters toading -
- (some species of Heliozoa and Suctoria). There are Sponges, Bryozoa, Coelentcrata and most
of the Gasteropada, Lamellibranchiata, Crustaceans and Insects larvac spcc:cs too Vcrtebralcd

_ species are represented by most of thc amph:b:ans and f' shes.

The biological mdlcators in lIus area belong to Cyauophyla (spcc:cs of Mrcmcyshs G!oelr.'chm '
Oscillatoria, Nostoe, Aphanizomenon), Diatoms (species of Me!osrra Diatoma, Fragilaria,
" Synedra, Pinnularia, Nitzschia, Surirella, aso.), Rhizopoda (spec;es of Amoeba), Hagellala
(Symvra wvella and Uroglena volvox), Clllates (Paramaecium bmsarm Didinitm nasmum
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Coleps hirtus, Aspidisca costata, Vorticella campanula aso.), Rotatoria (Brahionus wrceus,
Monostyla himaris).

Specific macroinvertebrates are: worms (Stylaria lacustris, Dendrococllum lacterm), mollusks
(Ancylus fluviatilis, Pisidium cinereum) and insects (Cloeon dipterum, HabJ ophlebm lonita,
Hydrapsyche Ieprda Pomman!}ms Iuleus)

There is an abundant peuphyton with m-my diatoms (Nawcufa rhynchocephala, Synedra ccus,
S. ulna, Pinnularia viridis) on the Elodea, Lenma, Cemloph) flum stalks and leaves; there are
green algae (Ulothrix zonata, Cladophm a crispata, spécies of Closteriim), on different objects
and plants.

The “water blooming” process is somctnnes developed due to the excessive growing of some
Cyanophyl'l species: Oscillatoria agmdhn 0. .'edeke.' x’tlrcrocysm aeruginosa, M. ﬂos -aquae,
Aphanizomenon ﬂas aquae '

A gencral feature of the organisms (hat belong to thc B - mesosqprobtc catcgory is a higher
sensitivily to the decrease of the dissolved oxygen conccntr‘it[on to lhe pll varlatlon and to the
_lO\IC subst’mces gencrated by lhe dccomposmon processes '

Smcc the \VWTP wnII ensure the effluent quahty rcqmred by the Romaman Standards it could
be appreciate that no negative consequcnces on the aquauc ﬂora and fauna wlthm Danubc
River and/or Danube Della area are to be e\pecled ' '

- 2.3.3 ENVlRoNME'NTAL PoLLunou
(1) Water Pollution

In lhe pcr:od of July 1999 IC[M carrled out an mdustnal wastewatcr survey and analyzed for
- the wastewater discharged from more than 13 representatives industrial units: The results
{Amle\c 6 and ‘Annex 7) revealed that the concentrahons of toxic materials, which may effect
~ biological process for wastewater treatment, ar¢ under the standard of NTPA 002/1997. This
can leads the conclusion that industrial wastewater W|ll don’t contrlbute a sngnnf' cant unpact on
WWTP lnﬂuent characteristics. - :

Envlronmental Impa_ct durmg Con.étl"izction Pe_r.i_oil .

During construction period the'sﬁ'nitar'y wastewater generated from site administration house
- may affect environment temporarily. Thereforc this Ppart of wastewater should be collected and
: .treated by some appropnate : : :

; Dunng lhe conslrucnon stagc, cvcry precautmn shall be taken to prevcnl ihe spillage of waste
. form construction sites to the nearby waterways. There will be no major facility applied during
* constryction that may affect the surface or the ground waler. Routes, directions and hydraulic

" conditions of the streams and stormwater drains, presently discharging water to the Danube

- River, need not to be changed due to the construction works. The construction of all the
-~ different eléments of the interceptor sewers has o direct impact on the quality of the surface
water. There will be no major construction activities in streams or drains, except outfall

- slruclures Although the works in the streams or drains could be minimized to the extent

practlcablu, unavoldable aclmly may taLe placc m lhe nvcrbcd during the low-ﬂow season
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The cffluent outfall structure should be of such that can divert and disperse surface water flows
to prevent erosion and to protect slopes of the riverbank. The structure should be lined and
provided with encrgy dlssunlers at dlscharge pomts to av 0|d eros:on

Storm water runoffs from the construction site should be collccted 'md dramcd lluough
properly designed drainage ditches to the nearb) streams or other waterways.

Overall, durmg the conslruct:on period no 1pprecmble 1ch crse 1mpficts lo the surface watcr or
ground water infaround the conslructlon site are ldcmlﬁed :

Environmental Impact during Operation Period

The quantitics of pollulant ioad rcducuon by the project |mp1ement’1tmn are esumatcd in Iablc e

. AlL8.5 based on the F/S Study. From this table, 8,176 tons of BODs and 9,344 tons of SS per

year {in target year, 2010) will be no more discharged into Danube Rlvcr 50 thc |mp1cts on the
water quality durmg WWTP operallon will be a posmvc one.

Tab!e All.8.5 Est:mated poﬂulant foad generanon and reducﬂon (201 O)

Effluent Characteristics Without Project  |With Project Reduction
- |Average Flow Rate (m3/d) * {200,000~ ~ ~ [200,000 ~ [0
'[BOD Concentration (mg/1) - [130 : BN LE S | | A
[BOD Load tonfyeary  19.490 i3 [8.176

SS Concentration {mg/1) 150 - S 7 2 | V2.
Iss Load(ton/year) 10,950 606 -~ [9344

'vlorcmer I, 314 tons of BODg. and 1 606 tons of SS per year (2010) wlll bc dlschargecl 1nt0 the
Danube River with WWTP effTuent. In order to assess the impacts of effluent on the receiving
water — the Danube River, pollutant concentrations in the mixture formed by the Danube River

and WWTP Effluent have been simulated, taking into account river self-purification process -

and cspec:ally phenomena like pollutant diffusion, dilution and dispersion that contribule o

this process. The results of simulation are presenled in the Table Al1:8.6, which showa that the

maximum concentrations of BODs and SS at downstream of complete mixing séction (about3 =
km downstream from the outfall of proposed WWTP) will be under the Maximum Aliowable
~ Concentration (MAC) of second quahly calegory m STAS 4706/1998 (surface water quahty)

" Table All8. 6 Max:mum concentrat‘:on of pol!ulant in lhe mrxlure

Receive Flow (m3/s) Qmin=1,380 ~ Qavg 6,400 '
Effluent Flow (m3/s) Qdavg231 | Qhmax- 330 Qd avg=231 IQh 330
Item MAC for - Ma\umum concentration on the complete mlxmg secl:on (3
. | Category km downstream from the oulfallof WWTP)

BOD (mg/ly |7 o |684 - |ess o 680 S 68]
SS (mg/ly - 60 .o |60 |60 v of60. 60.‘._1 T
NHgmgy . |3 275 - f279 o 0 f222 oo f22s o

Rt should be pomtcd that the tolal mtrog,cn and phosphorous conccmrahons of lhe efﬂuem
exceed the MAVs mentioned in NTPA 001 as shown in Table AlLS.1. T hcrc are lhrce aspects
which must be con51dercd : : . .
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1) The Danube River has a high capacity of uptaking these elements by dilution (in drought-
period the dilution factor is more then 500:1), so the change of water quality is an out of
the question issue.

2) Dilution principlo is accepted in special courses (GD 730!!997 Artd, para.?)

3) Prowdmg deminﬁcallon and phosphorous removal unit operations in the treatinent process
' appears to be unre'lllshc to the following reasons:

¢ The investment cost will be almost doubled for achicving negligible n,sult:. as for as
environmental prolecllon is concerned

. Rlsks to get bad eﬂccls on cnv:ronmenlal duc to compllcatcd operation of dcmml‘ cation
' proccss 'md ' : ‘

. - The lmplemenlaliou of denitrification and phos'phorous removal processes looks too
ambitious for not siringent reqmremenls (there is no denitrification proccss 1pplted in any
WWTP in the counlry nor in the other riparian countries).

Nevertheless, these steps of treatment are to be considered in the next stage of design.

In conclusion the impact on the water environmental during WWTP operation will be a
 positive one, if the plant will operate on the designed conditions. :

(2) Sml Pollution

: To csnmate the concemratlons of lyplcal heavy metals in excess sludgc from proposed WAWVTP
- and to cvaluale the concentrations of heavy metals in the soil infaround the WWTP site and
. studge disposal site, a survey on soil and sludge from existing WWTP of Roman and Comlama
D is carrled out. The results are sumnnnzed in ’l‘able AIL8.7.

Tab!e AH 8.7 Summary of heavy meta!s in so;l (Galati) and sfudge (Roman and Conslanlta)

—_ Soil (Galati) : S Sludge in existing W\VTP ‘

Ttem . WWTP Siudge Shudge [ Max. Desirable Min. Max. Averag | Max. ]
Disposa!l Disposal - | - Mav. . _ e Permissible
site site - o | Permissible . Values of

. . . | (Instde) (outside) - o Standard

C,(mg/) [0 132 10 LS 0 o o - ]10

C.(mgh) | 125 ~|140 |6 130-300 0 0 0 |s00

C,(mg/).j3.5 0  |13425 |3 = - {20250 [ 28 137 66 - | S00

M, - fz10 . |280 _ |15 Jeoo2000 |- |- |- |-

mgH. | = } S T I o 1 :

N, {mg/l) | 115 ] 3425 16.5 . -|20-200 1o . jo. - |0 100

P, (mg/d) (295|180 179 20-250 g8 . {102 53 300 -

Z (mgM 415 - | 580 290 100-700 243 [ 1,600 [645 [2000

The analysis results indicated that the concentrations of heavy metals in the soil (WWTP site,
~ solid waste disposal-site and agricultural field) and sludge gencrated in existing WWTP of
Roman and Constanta are under the Romania Standard. This creates a possibility to utilize
digested and dewatered sludge in agriculture. In present there are not standards concerning 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 lhe near- future. The proposal has been taken mto
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consideration the present study, and all the results obtained from the sludge analysis are
" compared with the values from the proposal (the proposal is based on EU regulations).

(3) Offensnve Odor

According to the results of meastirements f01 odor infaround the WWTP site as showa in Table
AlL8.3, the concentrations of H2S (0.0006 mg/m3), NH3 (0.018 mg/m3) and odor level (Level
1) on the WWTP boundary fence are under Romania Standard 12574/1987 (H>S: 0.015 mg/m3,
NH3: 0.3 mg/m? and odor level: Level 5). These results show that hydrogen sulfide and
ammonia concentrations as well as the odor level infaround the WWTP s:te are keeping at a
relatively low level. :

In WW [P the odor may be emitted from wastewater treatment units, but the majouly of it
comes from the sludge handlmg system such as digesters, sludge gas facilities and dewatering
~equipment. At this stage it is difficult to predict exactly the odor levels infaround Galati
WWTP site, however, the survey of odor levels from existing WWTP site in other citics may
deserve rcfcrence Table All8.8 presented the results of Illl’.“’iSlll’ClIlEl‘llS for odor m/around

~ existing WWTP site.

T'zb!e AH’ 8.8 Analys:s results of odor in exrsnng WWTP srte (July 1 999)

_ Boundary { 50m ~ from | 150 m from | Limits for 30 minutes
City - Parameter -| fence . : boundary .. bounddry sampling period
) . : S fence . - fence - according  to - RS
: K _ ' 12574/1987 '
S - 045 0.48 . 042 0.015
| mgmdy f - .
Roman [ Nil3 -~ 033 035 035 |03
Odor - s T O
Level B . ' - ' '
HpS = 1035 0.05 0.033 0.01i5 -
(mglm3) g _ .
Constant | NHy 03 0.11 0.10 . |03
a | (mgm3) o : : B
~ | Odor 4 3 3 s
Level ' : : ‘ N

Source: ICIM -

The va!ues in Roman WW'] P cxcced the Romalm Standard and that nét onl) due to thc sludgc ‘
treatment in the plant but also to the aclivily of a carcass animal disposal factory (animal -
feeding meal) Jocated near the plant. While there are not other odor sources around Constanta
WWTP. Therefore, it is feasible to assess and predlct the lmpacts of odor in Galati WWTP
_using the results of Constanta WWTP ' '

J\ccordmg to fab]e All. 8 8 allhough the concentratlons of HzS {0 35 mg/m3) Nll3 (03
mg/m3) and odor level (Level 4) on Constanta W\WTP boundary fence exceed the Romania
Standard, the odor levels at 150 m from boundary fence would generally be within acceptable

levels. In addition, considering the facts that the distance from- Galati WWTP site to the
~ housing areas is more than 300 m, there are no inhabitants on the Iceward of WWTP sute, and
folIowmg countcrmeasurcs w1i| bc taken tht,refore no serlous nnpacts are Idcnnﬁed

I) A parllcular allentlon WI" be gwcn to prevent emission of smh odors from dc\\atcrmg
' ' - All-8- 16



Part IGalall: Appendix-8 Environmental lmpacl Survey

cquipment rooms by providing efficient forced ventilation system, and to ensure against the
escape of sludge gas from digeslers.

2) Appropriate type of scrubbers will be provided for the removal of hydrogen sulfide from the
digester gas. In addition, a waste gas burner for the digester gas control system will prevent
any direct emission of sludge gas into the atmosphere. Alf the waste gas will be burned.

2.4 RECOMMENDATIONS FOR MITIGATING AGTIONS AND MONITORING PLAN

2.4.1 GROUNDWATER AND WASTE -

1) It is necessary to plan and construct a new solid waste disposal site, considering the
groundwater potlution problem and the capacity afemsimg SWDS as well as the volume of
excess sludge gencratcd from Galah WWTP. '

2) Gromulwaler msulauon lype l'mdﬁli dlsposal plant is reccommended to protect groundwater

~ from po!Iuimg [n this case it is recommended to install the leachate collecting system and to
discharge Ieachate after to be treated, especially disinfection lrealmem

3) Tlle groundwater quahty (al least CI CODM", Coliform Group and typical heavy n.letal.s)
should be checked 2 to 4 times per year in order to tmderst'md the change of groundwater
quality ) : : :

4) Wllh the background that an increase in aéricuﬁufal utilization and incineration and a

© reduction of landfill for sewage sludge is forccast, it will be recommended to consider

incineration or the utilization of s¢wage sludge in agricuture. In this case the foad limiting
values of EU Sewage Sludge Directive can be applied as altcrnative to sewage sludge
llmltmg values in order to mamtam the sml Inmtmg values of'heavy melals

'5) The characteristlcs (Cd Cr, Cu Pb, Hg, Nl and Zn) of dewatered sludge frorn WWTP

should be checked at least 4 times per year.

242 WATER POLLUTION ANb Pusuc HEALTH CONDITION -

D Itis rccomménded to establish a inohitoring systeni to check the water qualily of Danube
chr at main swimming area, intake for water supply as well as lhe downstream and
: upstream rcaches of WWT P outfall. : . ;

| 2) Thc detall plan (such as monitoring point, analysis items and samplmg frcqucncy etc)

should be made in cooperation with the Galah Mummpahty

3.  ANNEXES

. 3.1_ REFERENCIES

[t]- LPA T ulcea Report on 1 the State of bnwronmem in the County of F ulcca 1995 7

21— Si:flA Gcologlcal Survey of the Iocallon of WWTP of Tulcea 1999 :
3]~ CNAR Water Qunality S)nthems 1995 S -
- {4]- DSP oflheCounty 0f1ulcca Analysns Bu!Ietms in 1997 1998 1999
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(5]~ CNAR, Water Quality Synthesis, 1996

{6] — 1ICIM, The State of Environment in Romania, 1993

[7]-- CNAR, Water Users of the Danube River, vol.llI, 1995 .,

(8] - JICA Study Team, Planning Basis for WWTP Tulcea, August 1999

[9] - Jorgensen, S.E, “Lake I\«I'ungemcnt Pergamon Press, 1980 |

(10} — Babit, ILE., Baumann, E.R. “Se\\cmge and Sewage l"rcalmem” New York John \VIIL)’
and Sons Inc., 1958 '

[11] - EEA, CORINAIR “Default Lm:ssmnslactorslhndbook” 1998 : -

{12} — Tebbut, T.H.Y., “Prmcnplcs of Water Quality Con_lrol”, The Commonwealth and
lntcmauonal lerary Pergammon Pfess 1973 e C

[13] - Voinescu, V at all “Indrumatorul lnshiatoru!m” Ed. Ichmca 1964 L

[14} Romanian Achemy, “Geographlcal Encyclopedn 1974

3.2 ABBERWAT[ONS

AF _ ‘ o _ ~Average Flow : o
APM = Agentia de Proleclia Medmlul :
-BOD | , _' ﬁBlochelmcal Oxygen Demand O o _
CNAR_ ) = Compama Nauonala “Apele Romane (Na.t-io.nﬁ'l Cdlilpéll)' -_.“Romémi.a
: Waters”) . : R i
DAF S = Dally Avcragc How c
DMF = Daily Maximum Flow L :
DSP = Directiade Sanalate Publlca (Publlc llealih Dlrecloralc)
EEA . = European Envlronment Agency ' '
EPA = Enwronmenlal Prolccllo_n_Agcncy
Gb = Gmemment Decision . _
. [Cl.M‘. ) = [llSlllllllIl Nauonal de Cercetare De?VOItare penlru Prolectla Medlulm '

Bucuresu (Research and Devclopment Nahonal Institute for annronmental _

o _ Protccllon) _ S ‘
JICA = Japan ]nlernatlonal Cooperallon Agency
MAC = = Maximum Allowable Concentration
MAF = Mul.li-anr'maer\.'erage Flow
MAV = Maxinnﬁn Al_lo_xi:abic Value
MO © =Ministerial Order 7 o : o
MWFEP = Minisfry of Water Forest and En'v'irohmentéi Pr.otcct_io'h. :
NCS _7 _ —National Commission for Slahs{lcs I )
NMVOC = NON Methanc anaule Orgamc Compound
NTPA = Norme tehmce penlru protectia apcl '_ .
SA = Socictate pe Acuum (Economlc Umt by Shfires)

AI! 8 18



Part WGalati: Appendix-8 Environmental Impact Survey

5C = Societate Comerciala (Commercial Unit)
SC ACET SA = Societatca Comerciala Apa Canal Tuleea
SS = Suspended Solids '
STP = Standard Temperature Pressure

SWDS = Solid Waste Disposal Site

T-N = Total Nitrogen '

TNWP = Technical works fér Water Prdlection)
T-P = Total Phosphorou§

VOC = Volatile Organic Compound

WWIP = Wastewater Treatment Plant
3.3 RESULTS OF SURVEY

Results of EIA survey, such as soil, sludge, grouﬁdwater, leachate from cxisﬁng solid disposal
site, industrial wastewater and air, arc summarized in Table All.8.9 to AIL8.15.

CAILS19



0001 - 001 o8 JoTety| O o 8891, | 1€ - ¥'91 T6Tr 17701 C8Fll 701 978 8112 Za7LL5L S| (WaG) 10 u; SG0qmomAY ®OL)
00 = 001 §6¢ RS 0T Tig Sor S0T. 06T 088 . 08¢ Sy QIz [orad oLT POWIIN SVY (wed) uz - ouiz
08T 0T r oeL | SL $607 6L CSTIT 6L 021 [ $'6T - §L oy T8 POURI SVY (wied) 4 - pery
002 - 02 Ll R .§TSL sz | 5T8 $ot STVE STl S e SLYT Lt POURI SYV (wady IN = PPN
000°Z = 006 €T Str | 8S1 08T 00 £9¢€ st 082 T 012 08¢ Siy Ser POURIA SVV - (wed) up - os3umRuN
052- 0T T STPEl 0 ge STov 0 £ STrel 8T st vi SL'oP sL's PO §YYV - (wied) n3y - 2addoz;
o0 - 08 LT orl 0 $Tl 59 - g1 9 ovl g'tl $Tl 0 g9 0 PO SYY (Widd) 43 - iy’
S-1 son | §T¢ 0 0 sLl 0 ¢ ST -0 0 0 $'l 0. PO SV {aadd) p3) - wintuped
- Lo | oosy 1 gvl §5% gvs £p1 08T 00st - 80T 061 oLl o8t vt | Le-LpBlL Y (waysH) QAnonpueD OIS
- w8 oFE | TVL 8L 68'L Pl 818 g ws WL 108 '8 9Te | 6L S Hd
&M_M_a,ﬁmﬂ_v, ! sfunay | oNCW | WA gmﬂwoumva s%_ummw_o w%uﬁw u,muﬁwa.,%wé s_muwwmw_o 5_”.”% mmmﬂ_& §h_ﬁvu§m_.oz uuMHH“%wv_n s%ﬂoﬁw_n n__,d._na,ﬂwm» mﬂm‘.ﬂaﬂ“ﬂ, SIolPURIT]
QRIS NN aRpni§ weomy, | aBpnig ey, | s8pnig neren | ofpmIS BeED | dLma DEITD IdLa BereD ) 38pmig erag | sfpnig wrg | i : :
TINL aeres Tjg

HOG 104 S}NSaY sishjeuy jo Arewnung - 68V d1qel

AlL-820



- R1 61 91 - gLl - T61 L8l - LTI 891 . TLl. - (8L % ) onpmp, 2guoje)
000 §v9 0091 ) EvT T SE009T | r9eT 69°L0€ ¥9'L001 ETLSUL | TLbT v'ErT $L'99% (SL TyAw) ug - ourg
j _

00¢ €€ 20! 8 8101 P5'8E 1gey JIEE6 1 TR0s S8 Ll EIE T - (SLIBW) G - pur]
001 0 ¢ 0 0 0 0 0 o 0 0 0 - (SLANAW) B - N
00§ 99 LET. 87 wiL 31’8y vEBE 17 LET §0'88. vTTE 6082 LE0Y - ASLWAW) 85 - 10dd0)
00§ o0 0 0 0 0 .0 0 0 0 .0 (S1 3y/3w) 13 - wnsciq)

01 0o ¢ 0 0 0 0. 0. 0 L0 0 (SL 24Aw) p - wnwpe))
oo CO6'9F  [PLRL §LT | LBL vE'ls 8Y'6T €8°LT LTyl vObY. ELYE YOSE (81 o1 I Tom 30 9
: L o 3 - " (D 0§8) seoumsqng RISUTA|

- OIS [L¥TL 91T 9T1T | 99'8p . TS0L LTl ELUST. | 965§ LTsy L9679 (S o1 o2 WFoM 30 %)

- _ _ L (O 05¢) sooumssqng orusiig

- BOTI |TE 1Y AT Wy [0 LYY CROL. 9L'ST oLy -§%°0 SL8 T (TIM 10 %) SL - SpHoS

. THLE (6866 BY8S | 885 | 6866 €556 z68 . ¥TYL vT'56 .. 56°66 5716, (ystam 30%)

_ o : (D 501)3uatu00 Jore

- s60  [E0T S 9E0- 850 L0 £€'1 €T 9€0 1570 90°T . 801 . (81,01 (PX IHSIoM JO 04)

: . o e : , ) stuogdsond w30,

- £6'T  {EL'S ST 81T 6T €6y LS ST 1w wez. 89T . (8L O 11 ISt 30 9%)

. ._ _ - wsfonN o],

- €Ly |§L - 2T 669 . SL §'9 8’9 - SL9 L9'9 e LI _ - He

(@D w261 : . . I _ ) P )
. (o8pnig portanioy) g (ofiparg paaanoy) Sl :
s s PERQ | PRE ) wogstpug oo [mempoSpris sprapf P | PG guog apnyg apnigy [TOT SRS HND) .

U] JUIUDTILL, JONCMANTE A TITTISUOD

WS WUOUNESL], JOEMSISE, UBIOY

C ey

- Sd.LMM Bupsixg woly aBpnig 104 s}insay sisAfeuy jo rewwng  01°g'liv djgeL

All-g21



©

Axnp .ESEQ.. - aar_..v...ﬂ prepunyg .aEanm 21 yoodsa1 10U pesAPUT uInsumRd oy yuTaw ! FTEN

dures Jo pmewadng sriumg pamddy o,

W2 DOLMUIOI0IGH [BI0) J0 bequtils widqegald]

T pun
z 1epun K2 00T/ (AUoToD Teang] mumideq)
TUOISULID P ULIOTION JO LN S1GRQod]
[ Japun (U ol BUaNg ULvI03 JU dequunl sqequag] |
0L apim D/ ) M RSN QU (o T '
VidaLovd)’
0T Tt X Nz 50 5T LD $6'97 $8°06 (532UA2D UULBD]} N6}~ MUPRY)
TICT T v I zrooe T ) 009 e LA OIS0 1 <Ny poalitig) -
0 [} [) 3 0
[ §'R &3 T, HIPANALLE) T, Tewdd - ATV | -
[+] [ ] (QHDABAML) i, Weovpnltad < Ainaeiny|
24000 0 0 [} K
. [TF e [  LIP/BL) SWET UG -
MR %4 [4%3 SO ps_w\mw u.__oc_&_ SROUREQUY DWRTICOY -
g 0 o 0 R, NG SpIRy
50- 10 600 00 %00 =000/ 70 A, D - veredvond g ©
00w - 007 SXE LS SLLS 3 T T'601 -£p'191 SERQ! ST i ; LR ¥ O + Ve dms |
[] [] [ 0 0 0 g 3 [] TR/ 0 - R odie)
RS LYRIS LST1E L PUREL S'RI9 RioL SreIe TL6L 056881 (DAL 05 H - SevioqaTy
00w - 05T oll [ THL LO'E9T- w8l £ 79991 $85 ~L0§L o508 (P71 + vepLoT)
v [ L0 S1y vR'1 vl PL7 s s 0 W@ (QUIP/SW) ON = Wity
£0°9 500 $00°0 5000 0 ] [E 0 w00 10 R0 TP, F) R, » S|
SWELL YIHLO P SNOINY
$'0-0 400 i : - MRS TH N RO}
500 00 w0/ 1500 WIR/A G = Poy)
$00°0 0 - Y000 /6100 : 7R p5 = Wrilpeg).
o o S0/7U0 « 26000/ 79470 (MY e Y
Les 7600 TS0/ 9520 | = 810/02C0 (DR/30) UZ ~ 3077
500 3 075000 « 0/ %P1 (7AW, I = WweAD] -
10- 500 0 - 0/5060 - 076541 TR/ B) Ty — oo |
707500 P L ZST0/TEL0 | - P00/ AT 7B TV = Wiy
0500 [T =PI/ 60T TP/, LA = Svums I
KR [ : P/ o = woa}
7691 Cp/S) 3+ VN = WNnog pu Wigpos|
N -0s 5 Top/SU A — D)
oxl * 001 Top PRy ~ Te)
SNQLLY !
PuLOLT 91 IR it [0 ¥l Ll ol il 91 91 {0y) SINIRIHILLD,
oLl 4 T 9Ll LY (X [ (T2 o1 9T (A7) FFRo] Ugi)|
1'g-0 - - . $0'0 w00 . . . «0/TEP0L - f(upAw) {gtx em) orduee pemtin - weprudiny Mot -
LO0% - 0001 [54] SN TSR Wit PULOZL [ 5'ORR o't ST (uiazg 77y Aingonpuo)|
CHF L0 Lt L il 5L Il [ [ XL 69 ) 2,02 3% Hd
: T 1] EE L6 58P0 Nl 995151 T 7 ST PopoaNy
oI TRT . . (SIS 9pesd) Aupiqun)
T2 TR WD
IS Y A P it e
moasofde WavaKS __2._“,“009__“ : ..s_naE.&;n.nw_Nﬁ Js.w.w_.”.mﬁav_..mu oy, [Pomeadins e fmmcodng oy pgh”.“_uns i mimresa ey |9 rreamcna el wadey
) - T umo. o | 1w mog e | unonsdn s WAL,
e g v e msonn i | menis i ([t S S | e e <o
naz.v SR N
[T yujesy TR

19JBMPUNO.D) 10} SHNSAY SIshjeuy jJo Aewwing

L8l dqeL

_AlL822



AAMA AURQUUG, - (661 TpE ] PRI U

o DG Luoa.ﬂuh o _u...ph_ LB LY RRIT LD wi ] s

jesset)

(U 1o e Ladng Mdums poeny -,

I (L ARTIPN AL (RG] 20 dbyy

TR S

MY QDT 7 RUBWTON Thaa) ) muaiTg
PQWISIIOULMA UL TN JO JOQUINI BlguGYld

T (017 i HMOITOF [0 8GN jquiod)

UIS7 5401 ik

P ETCIVEC RN T VT

L.
VIHILOVH

|SPRLADY UTULALY) [U101 ~ Wealpiny

{THRT) 3 501 IR Spios paAfowsty

(pAvA) ApEY

AV

r.:_ Al v - Ag

T AN, G, atradod ARy

{ p70T) Sjiong

T UIp/iIE; el put [1(;

LRSUG TGUAN - saativisgig 3immg)

T WP N - SPEA

= 5000710

CWRAW) T, O = s23epdheyd (vio )

o T Rl 0% < sermpd|ng
i f ! 0 o 0 0 [+ 0 (/U T UL - sdmuoyie))
I LUy SSoly P HEL WO 05" 0Ns"} r.E,_.:u_E CO0H * s
[Tl o m N ) o0 507 T [ - Sopuo |
ok i sl [l 1 I i 6 i 0 (Ui /AUT] (R, - Soiety]
] 000 & U vog 5 0 Biee] | Ui SON, = S0
SIWHL N MHHLO P NNOINY
00 L00 LA TR — ety
POU e =0/ 1500 ; [ AER/AUT] qd ~ Pea’]
NOI 0 000 ] W P00/ 61070 OGO, [T ENE
v00 3 1 000 ] «0/%8L0 « OOV (TP I - [P
el | 50 5 BT SERIO/0STE | w2610/ 000 [ Wp/Au g~ ourg
(] it il ] T Wy 0 A0S0 1 L 0fNPID (R 1y =~ s
IFEEEE [ u 0 0 -0 /5300 -0/ 650 [AETADEIS R ERn o)
TO-sil NG HIE] Ho'0 ron g - 10/ T620 P00/ 0T (I [y LRy
[N RRSIA] U0 st 0 5010 AP0 6L f.:@.‘.mm:b WA= SvdUBuY Y
KO-l [Q1)Y] %00 ) peliacen LR /AU 3~ Ty
Ev.m.cl: W eN - WNLEROL PIBE WP

{ L SUd - Uiy

[ O R T

-
OLLY)

LNl 1.0 Meeauie ),

WL ATUT; @RI By

10-5 » 07001 ( uapysun) (574 ) wdums pamyide - soprudine ma,
B, - ! IOy Yoy S0E'T (UIDA T} ARATINPLLY)
TN riane | WL e 1ann) 1,00 # He
I [y 09 151 T Dl pepiiddsieg

(00 aprENy Anpgan |

NGy

Dl Mol
repLtacos |

JUNS

st praadus oy,

ety

NHRY -
Tady | LY,

UMOSIS ML LAV

3wzt m
prrawelalgt

s | LA

HMa
P TR P d
i

HUASSUMOC
dIMAL

M wmansd 1 AL

1232MPpUNoIs) 10} S}NSaY SISAeuy jo Aupuiung

FLBTHV 9lqeL

All-8-22



Table All:8. 12 Summary of Analysis Results for Leachate from Exustmg
Solid Disposal Site

o . Braika Selid Gatuti Sotid Tuleea Solid Constanta Solid

Paramcters | Waste Disposal | Waste Disposal | Waste Dispoxal | Waste Disposal NTPA 102

) Site Site Site Site ’
])” Hl| 2“’_(: (unils) o . $22 83 18 %12 6.5-83
BOD, (mg/dm’) 300
COD, (mgfdm3) - 300
Chlorides (C1) (ing/dny’) ;
58 (mg/dm3) 300
(NH, - N) (ug/din®y - 30
TOllilluNiII'Og.(::ll (mg/dm’) 736 - 756 S 722 671 S
Total Phosphorus (mg/dm’) 43 5 425 33 5.0
il;,_Sl+_S'2 (mgldm3) 158 0.5
Sulphaiés (S0 (mg/dnl}) : 206 28 - 24 | 400
Total Coliform Group RS S : . -
(no./100 ml) . - 348x10° | 348x10® | s42x10 348x10% .| -
Fecal Coliform Bacteria ; o D - . S C E
(mo/100ml) - - ¢ 1.41x10° 172 % 10° 1.75% 10° 1.61%10° - .
Fecal Steeptocoecus Growp -~ § =+ : o S v ; C
(mo/100mly . . L61x10° | 175%10° ] 141x10° 5.42%10° -
Arsenic (As) (mg/dnt) | 0 0 0 o b
Ledd (Pb) g/dm®) . 0265 | 0322 0.135 0085 | 05
C‘ldmmm Cdymgidn®) = 002 .| o047 0.042 " 0.033 Y
Tolal Chrommm (mg/dm) - 0.075 S0 0 Cr3*i.OlCr6'0.l
Copper (Cu) (|11gldm ) 0185 0022 | ool4 0.1
Nickel (Ni) (mgfdn®) - | 0.136 0149 oo13 . | on |
Zinc@ny (mg/dn) - | 04l os | o316 0225 - | 1
M'mgancse(Mn) (mg/dm) b e | ous 008 006 -
C)amde (m g/dm ) _ : ' ' ' : ' OS
Oil and Grease (mgldm3) 20
Phcnols(mg/dm) L 132 | . 148 116 o088 F - 30

means the pammctcrs analy/cd nol rcspccl the Romanian Standard NTPA 002/ 1997-
Quahl} lndlcalors of Wastc Watcr Dlschargcd mto Municipal ch. agc Sy slcms
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Table All.8.12 Summary of Analysis Results for Leachate from Existing
Solid Disposal Site

il Sold | Galtr Sobid ] Dileew solul | Constanta Sl | o
Parameters Waste Dispesal | Waste Dispesal | Waste Dhsposal | Waste Disposol Nbaeel
Sie Stite Site S

pHEar 20 C tunies) 8520 83 818 8.12 6,383
BOD. {m;u'tlul:l Ry
COD,-, (mgfdmi) A0
Cllorides (C1) (||1g/d|||3) -
S5 (|1|g/d||13) 300
(NH, - N) (mg/dw) 30
Total Nitrogen (mg,/dm}) 7.36 756 722 677 -
Total Phospliorus (mg/dmi) 30
.S + $- (mg/clm") 0.3
Sniphates (SOf') (mg/(lm;) 20.6 31 28 24 100
Total Coliform Group _
(no./100 ml) 348 x10° 348 10° 542x100° 3.48%10° -
Fecil Coliform Baclieria
(1n0./100 ml) 1.41%10° 1.72x 10° 1.75% j0° 1.61x10° -
Fecal Streptoceccus Group
(mo./100 ml) .61 10° 1.75%10° LAEX0° s.42x10° -
Arsenic (As) (mg/dm") 0 0 0 0 -
Lead (Pb) (ing/dm’) 0.265 0.322 0.135 0.085 0.5
Cadmimm (Cd) (mg/(lm}} 0.042 0.047 0.042 0.033 0.1
Total Chrominm (mg/dim’) 0 0.075 0 0 Cr LoCE o
Copper  (Cu) (mg/dmj) 1 0.185 0.022 0.014 0.1

{”f} Nickel (Ni) (mg/dml) 0.136 0149 0.013 011 |

‘ Zinc (Zn) (mg/dm") 041 0.5 0316 .225 1

aanganese (Mn) (mg/dm}) 0.4 0.18 0.08 0.06 1
Cyanide (mgldm’) 0 0 0 0 05
Oil and Grease (mgfdm3) 20
Phenols (111g1d1113) 1.32 148 1.16 0.88 30

: means the parameters analyzed not respect the Romanian Standard NTPA 002/1997-
Quality Indicators of Waste Water Discharged into Municipal Sewage Sysiems
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Table All.S8. 15 Summary of Analysis Results for the Alr in Bralla Ga!atl, Tulcea, Roman

and Constanta WWTPs

Gm lrom WWIYP

30 from WWITP

130w from WWTP

Limits for 30 Minutes

City .Paramclcrs Boundany Boundary Boundaty : U:'::il;‘;lii; ll;:l‘)l:tjl)
H.S ) n ' ﬂ.. ' ()7_()|5_ mg/n’
Braita NH; 0.105 0.103 ‘u__ms 0.3 mg/m’

‘ Odor Level 1 1 I ' i-5
Galati - IS 0 o o 0015 mg/m’*
i ‘:;ZO“C. NH 0.08 005 o 0.3 i]]glgn’
- Odor Level 1 1 Rl 1-5
Galati s -~ 0.0006 - 0.0004 0.0003 | 0;0_,5;11‘15,;,,3;
' gﬁiﬂﬂfg, NH; 0.018 0012 0.01 0.3 mg/n’
No3 A fo6¢ Level 1 1 I 1-s

HS 0 L 0 'o;o_isjng_/nﬂ-
T}nlcéa N, 0.115 0.105 0.095 0.3 {,12/;,.3_ a
Odor Level - ]:-5;_ .
HS : ' 0.0]511'1g}1|13;
Roman Nll; | Q.ﬁ_:xn@:xx’_f
Odor Level .'  1-5
H,S 40_..0]5: mg/m?
Coslsialxla NIl .03 ﬁlgliﬁ’ IV -
Odor Level K 3 3 15
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Table AlL8.15 Summary of Analysis Results for the Air in Braila, Galati, Tulcea, Roman

and Constanta WWTPs

Tants for 30 A Lnintes
. by e WAV TE | S0 rong WAV TP I3t from WWHYP m,”[ . . it
Ciny Parameters L b s Conbas Sanphsie Pernead
:EAHIIL‘II_\ ORI O |R\ l:s“-ifl“-\—i
H.S 0 0 0 0015 me/m’
Braida NH, 0. 103 0 103 0.[03 0.3 mg,f'm:
Odor Level 1 ] 1 -5
Galati H-S 0 0 0 0.015 mg}m;
Free Zone
Lo oo NH; 0.08 0.05 0.02 0.3 mp/m’
Arca .
Odor Level 1 1 1 1-5
Galati H.S 0.0006 0.0004 0.0003 0.015 mg/m’
P g
umlpm&, NH, 0018 0012 0.01 0.3 mg_/tm
Station
1 R C
No3 A 6 or Level 1 1 ] 1-5
TR 0 0 0 0.015 mg/m’
Tulcea NHy 0115 0.105 0.095 0.3 mp/m’
Odor Level | 1 1 I-5
H.5 0.015 mg/m]
Roman NH; n3 mgfm3
Odor Level 4 4 4 -3
H-5 0.015 mglm"‘
Constanta NH, 0.30 011 0.10 0.3 mg,im3
Qdor Level 4 3 3 1-5
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Figure All.8.1

Location Map of Galati Wastewater Treatment Plant
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