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Part AlUGalatl: Appendix-9 Geological Survey

APPENDIX-9 GEOLOGICAL SURVEY

" A geological survey was conducted to prepare basic information on the soil conditions, which

are necessary to investigate the type of foundation and temporally work for panning of waste-
water treatment plant and related facilities.

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

of the survey are as follows

Boring (depth: 10m) 2 sites

an’ng (depth: 20m) B 4 sites
Boring (dépth' 30m) - 1site -

Standard Penetration Test -~ - 7 bonng sites .

.Physmal Test at Laboratory (Spcclﬁc grawty, qumdfPlasuc Limit and Grain S:zc)
| 4 _ - 6 samples
' Ux_iconﬁned compression test at Lab. 6 samples

Consolidation test at Lab. ~ 6 samples

A réﬁoﬂ of the geological sm;véy,:which was prepar‘ed‘ by the contractor “SETA S.A.”, is at-

tached hereinafler, and the contents of the report consists of location maps of sampling points,
geological results, dynamic penetranon test, analytical results of faboratory and result of con-
soltdahon test

ANl
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SETA SA BUCURESTI

Comonda:Wasiewcler freatment

Working place: Galai
Date: Augusl 1999 -

GEOTEHNICAL RESULTS BOREHOLE NLEL : 6.70 £BS

Mark of the | Marks toBigness off Layers - _ : < Dynamic
underground 0.00  the layer [structure THE NAME OF LAYER & pénelraxior
water - | borehole] - - I o ' 2 SpT
m m m m | shocks
0.80 | 0.80 che!able soil | 2.I
S Grey or eIIowcla ish silt, consistent plastic
NH: 2.15 yary Y o :p 18
— N ‘ B 119
320 | 240 B _ -
_ _ Yellow fine, lmmerged sand wnh medium 14 | 26
Co S U compactton B
4.80 | 1.60 - |e. |- : 5124
Grey, consistent plastlc clay, with broken
: ) shells s 6 24
6.50 1.70
- S 7 {18
Grey clayish silt,'so__ﬂ plas-_tic , 8 19
\ - 9 {21
‘_ 7:9.50 30 \f/ALA - “hol s
119
12| 21
Grey sandy ciayish silt, soﬂ plastic to 13| 20
consistent plastic, with shells end thm sandy I
lenses - 14} 22
15) 21
|16] 23
R I ¥ 17} 28
1720 | 770§
o - - 8l 27
" 20001 2.80 - Grey fine-medium, immerged sand with '
DA medium compaction 191 27.
| 20| 28

DRAFTED o
Eng. T. Ghemghlﬂg
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SETA SA BUCURESTI

Comanda:Wastewaler lreatment

Working place: Galali

Dofe Augustl?‘?‘? '

GEOTEHNICAL RESULTS BOREHOLE Nr F? 14.99 1BS
Mark of the | Marks tqBigness off Layers | S SR - | G| Dynamic
underground 0.00  |the layer |structure THE NAME OF LAYER . ‘%pcﬁelfaﬂon
water borchole] - : A SPT
m m m , m| shocks
080 | 080 [F~ *|y soil - -
NH: - . . egetable soil - il so
2| 50
R T Y
Yellow clayish silt, strong to soft plastic -
begeted by wind 's action. Between 1-Sm | 4| 50
depth wuh broken briks mterlayers _ T
_ S s| 50 -
6 50 |
7| 47
8 16
97
1000 | 9.20 W 2

DRAFTED: |
| hno T Gheorgluta

/,
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SETA SA BUCURESTI_ ;

Comanda:Wastewater trealment

Working place: Galati
- Date: August 1999 -

GEOTEHNICAL RESULTS BOREHOLE N F3 1570 1BS

~ {Maik of the | Marks toBigness of [Layers = Dynamic
underground| 0.00 he layer structure THE NAME OF LAYER g penelration,
water | borehole| : SPT
m m m m | shocks
o Unhorﬂdgeneous filling i
NI 1.90 - 2
— 280 | 280 e Bl
) _ 7 4 18
Gfey, clayish silt soft plas{ié, with shells ; __l—8_~
61 17
21 18
750 | 470 e
—— - P e — R 19
860 ].l 0__‘_ _ Grey soﬁ p[asllc flay e o | 27
o : APERES Grey yellow, |mmcrged ﬁne- medivmsand | |
10.00 140 I ai - ho} 29

DRAFTED:
Eng. T. Gheorghita

) //,
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SETA SA BUCURES“ | | Comanda: stieWolér 1fe.otmeni

- Working place: Gololl e
Date: August 1999

GEOTEHNICAL RESULTS BOREHOLE N F 4+ 47088

Mark of the | Marks toBigness of{Layers ' |5 |Dynamic
underground] 0.00 the layer |structure " THE NAME OF LAYER - L o penetration
water . | borchole . ‘ S L Slspr -
m m m A . Iml shocks
' 12 //' '// Yellbw silty _sénd, with Slrbng.conﬁbacticn 11133
120 | 120 |yl T e,
NH: 2.00 — ) B 2|27

B e 3028

A—q Yellow or grey, con51stent plasllc cIay, wnth 4125 .
] shells and snalls LT L ; -
_ _ , . . 5 w0 |

oo
N
L

940 | 820 |

RN / Gréy,'siliy sand, soft pia_stic} _ 10 '8 -

il s

el 500 /f ‘
1160 ). 220 / 12l 20

i Grey, consistent plastlc cIay, wlth thm sandy :
. . - Ienses : _ ; S 13] 20 ;
13.50{ 1.90 - IR T 1| YR b
: - - 14 21 !
: vLHLr S I AR I S is[22 |
/I . S o . : I ﬁ—#-_g \
4 / / Grey silty clay, consistent plastice to soft plasticj 16| 23 . | :
[P R
L i
18.10 | 4.60 .*}/: N 1,8 2
o Crey, cdnéislcnf blasti_c cl-a_y' | N S
2000 | 190 [——| . - f20l 23

. DRAFTED e
- Eng. T Gheorgh1ta7

(

CAR910



SETA SA BUCURESTl | | “Comanda:Wastewaler freatment

Working place: Galali
Date: August 1999

GEOTEHNICAL RESULTS BOREHOLE Nr. F'5 : 4.65 1BS

Mark o'f the | Marks to[Bigness of] Layers ey £ |Dynamic
underground 0.00 - [the layer [structure] THE NAME OF LAYER & [peneteatior
water | borchole} _ O lspr
m - m m . ' m| shocks
i 50
NH 210 Yellow - grey sandy clayiéh silt sturdiy plastic ?ﬁ 36”;
R _ to consistent plastic 13
T 3.30 3.30_ _____.W__i_ﬁ_ﬁﬁ‘___________________7_7_ o R I
27
51 29
E— o 6| 30
"~ | Grey consistent plastic clay, with snails. _ R -_;l
————{ Between 11.3 - 12.4 m depth, grey sandy clayish ?, .
p——f sily, soft plastic. o s| 26
::L' 9 20
__..__: IO . 20
_ N S | 21
@% : | D P .
o -ﬁ-‘é : " ) : -T Tt
S ' : 13 34
. 14 35
14201 109 IR ST SR ) B
: 15 20
o - G'r(ey:c!éiyis'h sand, i:dnsiste_nt plastic . - I‘6 22
(1670 ) 250 L il 26
Gicy. silty clay, consistent plastic 18l 24
dsdo) 240 £OLTL R
P 'Ha i G Grc S'md'cla ish silt, con31stcnt hst[c el 9
2000 | 090 y myew L e

DRAFTED:
Eng. T. Gheorghlta
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SETA SA BUCURESH Comando:Was'IeWO-ie'r iredimeht

Working place: Galati
Date: August1999

GEOTEHNICAL RESULTS BOREHOLE i, 6 - 4. 50 BS

Mark of the| Marks toBigness of] Layers T, D)ﬂa:ﬁic
underground 0.00  ghe layer |[structure] - " THE NAME OF LAYER g penetration
water | borehole] : : ' CISPT
m m m : ' m| shocks
0.60 ) —260 \’egetablf? soil o o ,_7,‘,,,;____..__ ( 47 .
NH: I 80 LL L S AN
o /1] Yellow - red sandy silt, sturdly plastic |2 | 49
: . 3|50
350 290 LY T P Y ¢
g : _ Yellow arey claylsh sift, consnstent plastlc ] g B
a8 | w30 f LA s 5]
- R e | 28
] 7122
IS I o A 8|22
—| Grey, consistent plastic clay, with snaitsand | .|~ N
1}’.‘7.-‘?_ 7)u| shells. Between 8.8 - 9.4 mdepth, - - 2___?_‘__._
» L5 grey silty sand consnstentplashc ' IO 2'6
——— 14 27
" 12| 28
o I— : _ : 13| 28 :
13.40 | 8.60 o - : S ';3-_—' ‘
P Ji‘ ,,,,,,
|.‘I I!\‘l; ) . 15 26 |
. .I! ek Grey st[ty sand or ﬂne medtum sand, |mmerged S i
:.\“\‘xf strong compactlon with shel!s _ ‘ Ie| 35
" I- -'_I‘o . _ E ; : - —-1-
/;/.',r“'y‘l 17| 35
/‘ Vi I"’ Y H DO
1860 ) 520 Myeky oo L gl 35
— e |
o] T} Grey, consistent plastipc_lay. e R SRR |
2000 | 140 ST 0 e 20130 |
DRAFTED: =~
: Eng. T. tho_rgjnflt_}a\? <
../-'./.
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SETA SA B U C U R EST' g Comandazwdslewoier treaiment

~Working place: Galati
Date: August 1999

GEOTEHNICAL RESULTS BOREHOLENKL F 7 1 4,50 1BS

Mark of the | Marks toBigness of Layers _ . -5 |Dynamic {
underground 0.00  fthe layer |structure 7 THE NAME OF LAYER | penetration]
water | borchole| . _ Pt L
m m m — . , m| shocks
1 050 0.50 Vegetable soil
: - 1| 7
f\”‘,]: 220 ' Grey, sandy c!ayish.s.ili, soft plastic, with 2| 8
e vegetable remainings
e : ' 3] 12
3.80 |- 330 a4l 20

Grey, clayish silt, wuth shells soft p!astlc to |5] 12
conswtent p!aat[c o

61} 10

|_6.50 2.70
-,_6 : 71| 12

Grey and brown sandy 6Iay|sh silt, consistent
7| plastic, with vegetable remainings. Belween 8| 10
'8.0-8.5m deplh black or brown pcat

9ol 12

9.00 | 350 |;
S 10| 9

(1S

12{ 7

131 8

5| Grey, sandy clayish silt alternanting with 14 18
v 3ot clayish silty sand, consistent plastic, with
| shells and snails.Between 12.8-14.5 m depth, [15] 20

grey, fine-medium sand, flowing.plastic.
Between 20.0-20.5 m depth, gravel add sand, | 16} 28
with shells. Between 21.6-22.0 m depth,
black peat. Between 24.0-30.0 m depth, thin, [17] 24
sﬂly clay lenses :

18] 16

200 15

21 18

22; 27

'DRAFTED: -
Eng. T. Gheorghita Z
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SETA SA BUCURES“ : Comanda: Wc')sle;woie;f 1reolrlnerﬂ.
' Working place: Galati :
Date: August 1999

GEOTEHNICAL RESULTS BOREHOLE N I 7

Mark of the | Marks to{Bigness of|Layers Dynantic

underground 0.00 the layer [structure] 'i‘HE NAME OF LAYER peneiratiord
hater borchole : - o SPT

m m m _ . : K m| shocks

-I—-I—[——»Lf—-; :
’//],/ B £
//1/: ' _. : 26| 22

lagl 25

29| 25

3000 | a0 A 30l 28

 DRAFTED; - -

- Eng. T. Gheorghita__ . - - ;

o -g~- ggfai; _.
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SETA SA BUCURESTI Comand: Wastewater treatment
: ' - Working place: Galati
Date: August 1999

Dynamic penetration test

F1 _
0 IQ 20 30 40 50 shocks 0 - i0 20 30 40 50 shocks
1 : > : ‘ ’ 1 1- e
2 - 2
3 3 -
4 4
5 5 —
6 iy 6 | -
N , | /
. : "
9 — ;/ : 9 //
10 1 \/ : 1o LA
n \ 'F3
)

0 10 20 30 40 S0shocks

A

DRAFTED :
Eng.. T. Gheorghita
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SETA SA BUCURESTI Comand: Wastewater treatment
' ' o _ Working place: Galati
_ Date: August 1999
_ Dynamic penetration test
F4 _ TS
0 10 20 30 40  50shocks e 10

20 30 40 50shocks

-
™
L
N1

o,
o

10

11

17

18

=

DRAFTED :
Eng.. T. Gheorg ta( -
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SETA SA BUCURESTI , Comand: Wastewater treatment
, ' S Working place: Galati

| . ., Date: August 1999

- Dynamic penetration test - :

F6 F7

S0 10 20 30 40 SOshocks 0 10 20 30 40  SOshocks

1o

12
13

14

16

SNt

19

I8

] ——

[l
;N —
el
|

B
g
//\/\ :

AR

»

3

24

25 | :
DRAFTED: :

: 'Eng..T.Gheorghilﬁ' - .28 \
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Part All/Bralla: Appendix-1 Plannlng Basls for Bralla WWTP

APPENDIX-1
PLANNING BASIS FOR BRAILA WWTP

1. . PROCESS TO DETERMINE THE DESIGN BASIS
The fo_ll:ox_‘ving'design .ba'sis for'{he Braila WAWTP is reviewed end up'dailet_l:
- i’op’ulalioh
~ Total Admlmslralwe Populatlon -
. Serwcc Popuhuon of Publlc Water Supply and Sewenge Systems
 - Des;gn Flow

Waslcwaler Generatlon Average Dally Flow M:mmum Dally Flow, M'ixlmum Hourly
Flow, and Wel Wealhcr Flow

- Wastewater Charactenshcs
Wastewater Pollulanl Loads
Demgn Influent Quahly for Ihe WWTP

' Under the fotlowmg process shawn in the following figure, the design basis is reviewed
and updated. - Firsl, the present silvations are anmalyzed based on the data and
information provided by the Braila city, the public water company “RA APTERCOL
Braila”, and related organizations.  Resulis of wastewater quantity and quality surveys
are also used to understand the present condilions of wastewaler generation and
- pollutant loads. Sccond, the design basis proposcd in the latest sewerage plan will be

- reviewed, The latest plan is “Rehabilitation and extension of sewerage sysiem and

wastewater {reatment plant in Braila, Feasibility Study”, prepared by RA PRODOMUS
Design Institute Braila in 1997, hereinafter referred to as “the 1997 F/S™. hmlly, the
_ dCSlgll basm for this F/S is updated and proposed. ‘ '

~Waslewaler Quantity and

. "Anal_?s_is of Present Conditions | ' ‘ - Information and Data of Braita

S l .~ . o QualllySurveys .

Revicw of the Latest Sewerage Plan
— S - , Lalest Sewerage Plan:
L l : . | -“Rehabilitation and exiension of

treatment plant in Braila,
Feasibility Study”, 1997

sewerage system and wasfewater

Proposal of the Updated Sewerage Plan

:Proc;:'es's to _UpdatéA The DesiQ_n Basis

Al



Part All/Braila; Appendix-1 Planning Basls for Braila WWTP -

2.  POPULATION

2.1 ADMINISTRATIVE POPULATION

The administrative popuhuon of Bmlh cuy is 234 763 in 1998 based on lhc data
available from the burcau of statistics in Braila.  Figure AIL11 shows the popuiauon
data from 1985 to 1998 obtained from the bureau of statistics. It indicates that there
are two growth patterns before and after the year of 1992, Before 1992, the
population was increased with high annual growth rate of 1.04%, but after 1992, the
populalion was once decreased about 15,500 in 1992 (bcccmse workers at factorics left
~ the city and returned to their home land when their premises (lands) were refurned to

their original owner from the govemmcnt) and since 1992 the popuhlmn has becn
nearly constant about 235,000. : SRR

. 300,000 : e

* Daa . TTTTHigh @ TTTTLow
T T T esMe proposed < T 7~ high trend| -

265,814

. . R R A
’ K 1.04% e -
: . h S8 ’1*' 257,000
250,000 ' : NCAMEARLINE ] RS
i < = -
C 242,600 . =" Pl
. - -
. . X
- ’ .“.Qé.g" s e
. . . g

' Population

200,000 : - - —— A
1880 . - C 1990 S - 7000 oo o20100

; Year

Flgure AII 1 1 Population Prolection for Bralla Clty

Accordlng lo a study on populallon pl’OjCCllon for the M';stcr Plan of Gencral Urh'm
Planning prepared in 1996 by PRODOMUS (hercafter referred as “the 1996 M/P”), the
" Tuture population was pmjcctcd 257,000 in the year 2005. This projection is based on
the population data of 242,600 in the year 1995, with the ‘annual ‘growth rate of 0.58%
from 1995 10 2005. The p0pulauon data in the year 1995 was confirmed and authorized -
by the police department in Braila. When the high growth ratc of 0.58% is applicd to -
the present populauon the popu!auon in 2010 is ])IOJCC{Cd 0 bc 265 800 as shown in
Figure AlLL L .

It is proposcd that Ihc atlmlmstra{wc populatlon of 257 000 in lhc ycar 2010 is ’ipp]lcd
the same as that in 2005 pl’OjEClCd for the 96 M/P, lakmg into account the following two
points. . First, the projected population of 257,000 in 2005 is authorized and used for
{hc Urban planning. 3 Scc’ond,~sincc 1992 the population has been nearly constant.

2.2 Ssnwcs Popuumon ._

The water company “RA APTERCOL” brov:dcs lhe ‘waler su ly and scwcragc
PP

scrvices. Table AllL 1.1 shows the presenl water supply conditions based on the fecent

threc months records. - The number of service population is based on the registered
number of the users union. Because the m_lmbcr of service popul_allon category 4,

A2



Part All/Beaila: Appendix-1 Planning Basis for Braila WWTP .

whose water measured by mdlvulual meters is not identified, the number is cstlmnlcd as
follows. : _

The recent three months data of the water supplied through 2,337 meters is 583 m'/d,
the water volume per unit mcler is 250 L/unil/day. When the per capila waler
consumption is assumed 200 Ipcd, the service population can be estimated about 3,000.
Thus, the total service population is estimated about 204,200. - Since all citizens has an
access to the water t:upp]y system, i.e. the service population shall be 234 763, aboul
30, 600 of population is not included in Ihc table. '

Table All.1. 1 Reglstered Semce Population of the Pubiic Water Supply

Categoty | Per Caplla Present Waler Suppl) _ ¢+ Metered Estimated Unit
(Norny) | Water Service Population®(as of 1998) —{ Water | Sup- | Water (.:(“?S‘l_ml’“o‘_‘
' Coasump | pgetered . {Nen- . | Total | . { plied Volume '

o -tion {lod) . metered | RECYY)
1 65 - 13362 13362 - {-. - . -

_ 2 mo |- . lanesr f3zest |-

% 3 170 |- l4om aon . |- , :

o _ 4 295 (**3,000) 27 (3027 - {583 .| 250 Lhunit/d

: S 380 146,693 |- 146,693 | 40,556 ° 277 led

_(_149 693) ' 54 512 | (204, 205) .
Note: * indicates lhe data i is based on the registered number of users -

+* shows the estimated value based on the assumpllon that the per caplla water oonsumphon is
- 200 Ipad.  The water volume of 583 m’ild delivered lhrough 2,337 mclcra lS divided the pcr .
capita consumption of 200 Ipcd. o
<o ¥4 shows thc water \olume mctcrcd recen! threc monlhs data soumc RA AP'ILRCOL

Table AL I 2 shows a summary of lhc planncd scrvmc populauon of water supply and"
sewcerage syslcms ~In the 1997 F/S, the service populatlon for cach category of water
supply is not considered but only the tofal administrative poputation in the year 2050 is
taken into account. ‘The service population in the year 2010, proposed for the dcmgn
basis for the Braila WWTP under this JICA Study, is bascd on the present service '
population estimated for futher study on the 1996 M/P. ~ All the population of
calegorics 3, 4, and 5 does not have access to the public sewer networks. The present
sewerage service population is estimated by ratios of the arca of seweréd (o the lOl'il
area. 'I he deiailed caleulation is shown in Table Ah’ 13,

_Tablve _All.j.z_ Estimated Service Population based on a further=
7 studyforthe 1996 M/P

Calegory S Per Capita Prescn( Servme Populat:on* ‘lS Servnce L Service

(Norm) ’ Water - ol' 1998 : R Population in | Populationin
.- Consump- T the year 2050 | the year 2010
_ tion (led) ' SR (1997 18)__ | (Proposed)
R 4 e | Water Supply Sewerage e '
1:° 65 7533 - - A -
2 0 27,963 S - o
3" 170 - | 7,152 - - - c|A3480 - b __ | Table AlL1.4
4 295 0 | 42,097 e ¥*a1950- 7 . 0 - 7| Table AllL14
5o o 1380 {149,918 0 TE 149,020 - |- | Table All14
Folal Lo 1234763 *#194,250° -] 275,000 - |Table All.1.4
Admimstralwc - '_ o 234 763 o 275000 {257,000

" Note: * dala is based on the Gcne.ral Urban Planmng, “Plan de urbamsm general (PUG) et
" *+ 4% shows the estimated values based on the area ratio of sc“ered area to {otal area. Please refer
'_ to. l‘ablc All13in detail. . - : T

~ AILL3.
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We propose thrce scenarios for the stwerage service dcvelc)pmcm taking into account
of the present status of sewer neiworks development:

Scenario A-1: * No expansion of the present sewer networks in the urban area, but

cxpansion to sub-urban (peri-urban) area, this is the plan based on the urban planning.

Scenario A-2: - Expansion of sewer nclworks in the urban arca and the sub-urban-
(peri-urban) area, by which the sewerage scmces are provulcd to all users or calegory 3,
4, and 5. :

Scenarlo B . Expansion of waler distribution nectworks and sewer networks (o
improve the services to all category users. :

The proposed service populauon for each scenario is shown in Table AH 1.4, for
comparison the prcsent scwcrage service population s also prescnlcd

Table AllL1. 4 Pmposed Sewerage Semce Populatlon In 2010

Calegory { Per Capita | Present ° Service | Sewerage
(MNorm) | Water Population* -~ - Service Population
| Consume- | (asof 1998) © - | inthe yeat 2010
tion | ) S (Proposed) _ -
d) - [wager Sewerage - | Scenario | Scenario | Scenario
| Supply ' A1l A2 B
1 65 17533 |- -
2 - 110 27,963 |- R R
3 170 ¢ [7,052 [ **3480 | 3.600 7,200 |31,500
4 295 42,197 | **41,750 . | 64,400 - | 64,400 . | 64,400
5. 1380 - |1499i8 | *+149,020 | 150,000 - | 150,000 - | 150,000
Total . 234,763 **194,250- 218,000 ¢ | 221,600 | 245,900
AdmlmslrahvePop 234,763 - i )as7o00 N

l\ole * dala is based on the Genefal Urban Planmng “Plan de urbamsm géneral (PUG)

3. DESIGN FLOW

31 lumooucnon

The scweragc syslem of the Bralla cny is combmed lhus lhc collcclors mslalled in thc '

cily convey both wastewater and storm- water and { inally dlschargc to lhe Danube River. _
The wastcwater shall be intercepted and convcycd by mterceptors and flnally (rcaled m
a waslewaler lrcalmcnl plant

To make a desxgn of the rcqulrcd mterceptors and waslewaler lrealment planl it is
necessary to determine the wastewater [lows at dry weather conditions and the

intercepted flows at wet weather conditions. The intercepted flow is generally a few .
limes as farge as the maximum hourly flow at dry weather conditions. In Romanian
praclice, two times as large as the maximum hourly flow at dry weather conditions is *
used (0 determined the intercepted flow. Thus, in lhe followmg dlSCUSSIOD the dry :
o weathcr flows are studied and determined, , : .

As the design wastewater flows at dry wealher condmons the following flows shall be

- detenmined: Averagc Daily l«low, Max1mum Daliy Flow, and Maxlmum HourI)r Flow

The Avcragc Dally Flow will bc used as lhe basns for lh\, csumauon of pollutant loads _

CAILL4




Part All/Braita: Appendix-1 Planning Basis for Braila WWTP

sludge volume generation, and O/M requirements ete. The Maximum Daily Flow will
be used for the design of wastewater treatment units,  The Maximum Hourly Flow will
be used for the dcstgn of interceptors and pipes and channels in waslewwtcr treatment
planl
“In order to estimate the present wastewater generation and to determine the design
flows for nccessary interceptors, pumping slations and wastewater treatment plant, the
- following Romanian Standards are used in principle, STAS 1343 (Water Supply —
~ Determination of water supply volumces) and STAS 1846-90 (Sewerage — Caleulation
of the wastewater ﬂow) Because the standard methods are judged to be appropriate

for a planning purposc. = Regarding a per capita water conswmption is reviewed in the
fo]lowmg socllon bneﬂy -

32 DESIGN FLOWS IN THE 1997 FIS

In the 1997 I*IS the des1gn ftow i is determmcd on lhe basm of the water produclion of _
- the pubhc water supply syslcm as follows: :

- The producnon capacily of maxnnum hourly flow: 2, 000 Lis. -
The pmducllon capacny of maximum dally ﬂow 1, 800 US (—2 000/1.1)
: The wastewater gcncrauon of maximum daily flow : 1 500 L!s (-I 800 X 0 8 y
The wastcwater generation of maximum hourly flow: 1,650 Us =1, 500 x 1.1)
The mtcrccpled was!ewaler ﬂow at wcl wealher condlllons 3, 300 Lfs (ﬂ2 x 1 656)

Based on the mformanon abovc it is not _easy (o cvaluale lhe design ﬂow is appmpnalc
in olhcr words the scalc of schcme .

3.3 DQMESTIC, COMME_RCIAL AND INSTITUTIONAL WASTEWATER
'3.3.1 WASTEWATER GENERATION B e

Table AILLS shows a shmmary' of the cﬁlimaléd present domestic, commercial and

~institutional wastewater generation using the data of General Urban Planning. The |

consumers of Late;_,ones 3, 4, and 5 have access to the public sewerage system. The

© tolal wastewater generation is estimated about 71,700 m’/d, and the amount of 61,900

m*/d is collected by the public sewerage system, i.c. aboul 86% of the wastewater

- generated ar¢ collected by the existing sewerage syslem The qulewatcr genefation is

calculated as 80% of water demand al water source (intake volume).  Table AlLLS

. also shows that lhe 1atio of water consumptlon fo waslcwa(cr gcnerauon is about 100 :
C 97, : ‘ . . S . .

CAILLS
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TabIeAII15 Present Wastewater Generation except Industrial
Wastewater (Estimated) '

Category | Per ' Present Present * | Water Water Wastewater \"as!ewater
(Norm) | Capita | Service Sewerage | Copsumplion | Demand - Generation | Collected
Water | Population Service | al Source ¥ |+ '
Consu | (Table - Popul?!ion () | @Yy L ™) o (m1d)
mption | AllL1.2) {Table o L Lo L
- { (tpad) AllLl1.2) . i o . 1
1 . |65 17,533 - - 1490 {592 . | 474 - :
2 110 - (27,963 - |- 3,076 13,716 2973 - -
3 170} 7,152 3,480 1,216 1,469 - {1,175 -~ | 574
4% 295 42,197 - 141,750 12,448 15,037 . | 12,030 11,903
5% 380 | 149,918 [ 149,020 | 56,969 [ 68,819 55055 - |49,351
Total 234 763 194,250 |74, 199 89 633 71 707 : 61 ,825 )

Note: - *: the calegory includes: sew erage services _
. ¥% 2 Water Dcmand al Source = Kp x Ks x Water Consumpnon, \\herc, Ks +1.05, Kp Lis, Kp X
Ks=1.208 : '

2. Waslc\\,aler Generatlon = Kw x Water Dcmand al Soutoe where Kw=0.8 .

Table A.'l L6 shows lhc prcscnt waler supply condmons based on the csllmauon of RA

APTERCOL. Totally 92,000 m*/d of water is supplicd to the consunieis through the

distribution networks: = The domestic water demand estinated in Fab!e AII 15 is
satisfied with the prcscnl producllon

Table AII 1 6 Present Water Supply Conditions as of 1998

Yearly - | Daily Rcmarks
| (w'fyear) (m/d) I

Water Intake Volume _ . o o T

Surface Water ' 143,105,495 118,100

Groundwater . . .. |9917444 . [27200 | ...
Total - 53,022,939 | 145,300 - | 89,700(Table AlLL.5)
Water ‘Trcatment Loss 17,953,441 21,800 - T e e
Waler 1o the Disteibution Network 45,009,498 123,500
Unaccounted-for Water- -~~~ 111,546,666 | 31,700 S
Accounted-for Water - 33,522,332 91;_800 74,’2_00('1‘31)!6 All1.5)

Data Soumc RAAP!LRCOL co

The Per caplla waler consumptlon for domcsnc commcrcnl and msllluuonal purposes '
- in lhc slandards lS Iewewcd bncﬂy ln lhe followmgs S 7

Thc per capm water consumptton for éach calcgory a!rcady ‘Contains domcshc ce
commercial and institutional water consumption as shown in Table All.1.7. The
domestic water consumplion rale is reasonable for the design basis, taking inlo account .
the living standard and easy access 1o the surface water source, the Danube River. A
ralio of commercial and - institutional water consumption’ to  domeslic water
consumption is set about 21% to 40% for consumers of house connections. The ratios
are appropriate for the level of urban development of the city.  The standards also give
sonc allowance (o add some commercial and instilutional water consumption up to 15
or 25% dcpcndmg on local conditions and popu!allon siec of mumup'lh{lcs '
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Table All.1.7 Per Capita Consumption of Domesiic,
Public and Commercial Water (STAS 1343)

Category . | Classification . . Domestic Public and | Totat q, to g,
No. Consumptio | Commercial qled) - | Ratio
' ’ S Consumplion . L
| . Water distributed through street | 40 B VA 65 0.625
taps ) .
2 Water distributed through )'ard 80 30 110 0.375
taps -l o : o . :
3 _ Houses with plumbing and sewer | 140 30 170~ |0214
4 = | Houses with plumbing and [ 210 . |85 o faes 0.405
' sewers, with  in-house  water : : o
heating system
5 Houses with plumbing and | 280 100 380 . | 0357
: sewers, wilh prov:snons ofoemra! A : R ST Coen
% o o water healing PN R R e

Note: The vatue of q, can be m(ﬂ:ased depcndmg local condlhons bul not cxcccds the fol[o“ mgs by the
size ol‘ lhe c;ly, .

- up to 15% for citics rangmg in popuhlmn from 300, UOG 0 1, (}00 000

- up to 25% for cities havmg the popul'mon more than 1 000 000

3.3 2 WASTEWATER TO BE COLLECTED BY SEWERAGE SYSTEM

Table AI[I 8 shows lhc avcragc ﬂows of domcslu, commcrcml and msmuuonal
© wastewalers to be gcneralccl 'md 0] bc collcctcd by the publlc scwcragc system in the
year 2010 .

Table AII1 8 Average Daily Flow of Wastewater in the
- year 2010 (Scenario A-1)

oo Per - | Generation - o Scwclagc S | Sewerage
Category | Capita Service ! Average Service Avcragc - 1 Service
(Norm) | Water Population | Flow = | Population | Flow - Population

Demand - - (m’ld) - : : (nf‘fd) Coverage
Gped) < |0 o D s e ST
1 65 7,500 . o |472° 0 o - o
2 110 }27900 2966 - . {0 . . |06 . .|
3 170 - | 7,200 1,183 |3600  |591 50%
4 295 - | 64,400 18,360 64,400 18,360 | 100%
5 . | 380 150,000 55,085 | 150,000 - | 55,085 100%
-t Total - ' 257,000 78,066 218,000 . |4, 036 | 85% ¢
Note: . Toestimate the \\as!ewatcrgcne:ahon,lhcfollowmgcocffc:eni is uscd: o .
: Waler Demand at Soume pr Ks x Water Consumplion, where I(s 105 Kp 115 pr_
Ks=1.208 o

\‘. le\xater (‘cncrallon Kw x \‘c lcr Dcmard a! Soumc wherc K\s O 3
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Table All.1.8 (continued) - Average Daily Flow of Wastewater in the
' year 2010 (Scenario A-2)

Per Gencration ' Sewerage ' | Sewerage
Category | Capita | Service Average . | Service Average | Service
(Norm) | Water | Population | Flow Population | Flow Poputation
[ Demand (md) - | (m/d) Coverage
(Iped) | - | ha
1 65 - 71,500 472 . - 0 . 0
2 110 - ] 27,900 2,966 0 0 : :
3 170 7,200 1,183 7,200 1,183 100%
14 295 64,400 18,360 64,400 18,360 | 100%
5 380 150,000 - | 55,085 150,000 55,085 | 100%
TOIal 257,000 18,066 221 ,600 74,628 86%

: Table AII 1.8 (comin_ued) Average Daily Flow of Wastewater in the _

year 2010(Scenar|o By _ @
Per | Generation - - Sewerage FSe\v'erage n :
Category | Capila | Service Average - | Service Average Service
(Norm) [ Water 1 Population | plew - | Population | Flow | Population
. Demand | - | ¥y . | (mfay . |Coverage
: 1 (ped) e R e, L .
1 65 3,000 189 - jo o , ]
2 110 8100 . - |861 - JO - o O oo o] s
3 170 31,500 . Isi75  |31,500 - |s5175 |100%
4 295 | 64,400 18,360 64,400 © |18360 - |100%
s - |38 150,000 | 55,085 150,000 - '| 55,085 | 100%
Total - . 257,000 | 79,670 245,906 | 78,620 | 96%

_ Maximum Daily Flow and Maximum Houily Flow of the domestic, commercial and
institutional wastewaters are calculated with using the coefficients set forth in the .
Romanian Standard ( STAS 1343/1) as follows. = The results of calcuhlmn are . -
' summanzcd in Tab!eAl!I9 L s - :

Table All 1 9 Design Flows for the Domestlc Commarcial and -
 Institutional Wastewater, Scenario A-1 :

Wastewaler Flow Design Flow : JICA Study -~ " | Coefficient Rcmar_ks
o [ (mYdy {(4s) . |STAS1343/1| . .
Average Daily Flow [ 74,036 | N
o {=>74,000 - 1860 0 | i
Maximum Daily Flow - {82,418 - . . | 1.10* 1o
o . |=>82500 f9so - . |L20* -
Maximum HounyFlow o479 | L1S o
|=>94,800 . | 1,100

Note: * indicates that the coc[llcwnl for each category 3, 4, and 5is1.20,1. 15 and 1.10, respedl\ely
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Table All.1.9 Design Flows for the Domestic, Commercial and
 Institutional ~ Wastewater, = Scenario  A-2

(continued) | o _
Wastewater Flow Design Flow : JICA Study Cocfficicnt
| (m’/d) (Lfs) STAS 1343/1

Avcrage Daily Flow 74,628 . -

g - | => 74,700 870 B
Maximum Daily Flow 83,128 1.10* to

o o 1=>83,200 960 L.20* N
Maximum Iourly Flow | 95,595 ' B B &

T =>95600 - [ 1,110

Note: * indicates that the cocfficient for cach categories 3,4, and § is 1.20, 1.15 and 1.10, respectively.

Table AII19 Design Flows for the Domestic Commerc;al and
‘ Institutional Wastewater, Scenario B

qutcwa{er Flow - Design Flow : JICA Study . | Coefficicnt Rcmarks '

- iy s STAS 1343/1 :
Average Daily Flow . [78,620 o -
. o =>78,700 910 :
Maximum Daily Flow | 87,918 - |-~ 1.10* - 10
SRETIERN =>88,000 1,00 - |120°
Maximum Hoiuly Flow 104,105 = . 1.15 :

=> 101, 100 l 170"

Node: * indicates that the coeflicient for each calegones 3,4,andSis 1 20,1.15 and 1. 10 respedn.ely
3.4 INDU;S_TBIA'L .W;ASTEWATER

' 3.4.1 PRESENT CONDITIONS

According to information provided by the Braila City, the industrial wastewater from
major industries is about 16,000 m%d as shown in Table All.1.10.  These industrial
wastewaters are independenily pre-ireated al the sources to the degrees acceptable to
- the public sewers or dlrectly dlSpOSCd off to the nearby drams ponds, or rivers.

Tablg_Al_l.i.j'o Industrlal Wastewater Discharging from Major

_ Industries = ,_

!nduslry © .- | Daily Discharge Rema_rks _
RN I ( v R

Slaughler Housc Lo 443 0 '

Brewery . - 2,680 -

Wood Industry - | - | 4,050 ¢ -

Metal Industry - © |3,750- .

Shipbuilding Indusiry 1,250

Engmecrmg so-- 013,835 S

Total . IR 16008

Note) da[a source: Bratla (,lly

A quesnonnalrc survey for major manufaclurcs and compames is conduclcd by JICA
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Study Team with the assistance of RA APTERCOL. About 12 companies rcpltcd 1o lhc o
questionnaire and the rusults are summarized in Table AIL 1 1. 1t shows that the total
industrial wastewater is 11,800 m*/d, in which the amount of 5 200 m’/d is discharged
through the public sewers, and the rcmamcd 6,600 n’/d is discharged to lhc Danube
River directly. ‘ :

3.4.2 WASTEWATER TO BE RECEWED BY THE SEWERAGE SYSTEM

" As it is shown in Table AIL1.10 and Table AlLL. 11, Ihc prcscnt amount 0[ industrial
wastewater discharging from major mduslncs is about 12, 000 to 16,000 m*/d.

To dt[C[l]l!I‘lB the amount of industrial wastewaler (o bc reccived hy the publlc seweragc "
syslcm the followmg assumptlons are lakcn mto consmcmlmn '

First, the present lnduslml wastewater is about 16 000 m’/d. Second the indusirial
wastewater dlSLhargmg from the listed factorics shown in Table 11 is defined as the
point source origin. The point source wasiewater of 12,000 m*/d is received and treated
by the public scwerage systcm Third, the remained 4,000 m’/d of industrial
wastewaler is defined as the non-point source origin, mainly dlqchargmg from small
factorics. * Fourth, the fulure amount of 1ndusmal wastewaler to be received by public
sewerage system bccorncs 30% higher than the prcscnl one. Thcsc are summarized in
'I‘ableAh'II}! _ R

Table AII 1. 12 Design Average Daliy Flow of Industrial Wastewater PR

, , :umlm/d'_‘f-
. “ | Present (1998) Proposcd for the ycar A o
industrial - B 2010 e | Remarks -
Wastewater | o e
Point Source S S o (P S
12,000 16,000 | '3 times higher than the present
T L None - o
Non-point Source . _ el e
- “lapoo - |s000 0| 1.3 times higher than the present
: o . - . leoe .. - .. . S
Totsl | 16000 - |2L,000 - | 1.3 times higher than the present i %

Oil¢

The following ﬂow variation coc[flcwnls arc pmposed laklng mto accounl thc scalc of
the manufactures and compflmcs . : :

Table AII 1. 13 Flow Vanation Coefﬂments Set For Industnal

Wastewater . A i
Industrial - Average | Maximum Maxlmum R_cinarks ER
Wastewater sourcc Daily Daily " | Hourly - LT
Poinf Source = . |0.75 - | 1.00 |12s | Medium o smallscalc '

Non-point Source *~ | 0.67 1.00 2000 Sm1ll scale

The design flows of maximum daily and maximum hourly flows are calculated using
the above flow variation cocfticicnts and the results arc summarized in the table below.
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. Table AlLL1.14 Summary of Design Flow of Industrial Wastewater -

Industzial . Ave, Daily Max. Daily Max. Tlowmly | Remarks
Waslewaicr (n'/d) (nYdy (w'/d) .

Point Source 16000 . 12L300 . 26,600 - 0.75:1.00:1.25
Non-point Source 5000 7,500 15,060 - 10.67:1.00:2.00
Total 21,000 28,800 41,600 '

3.5 GROUNDWATER INFILTRATION

The most of urban area of the cily has been developed in hilly arca, the groundwater -
infiltration may be ncgligible small. -~ Based on the information of the length of
existing scwers installed under the groundwmu fable, thc amount of groundwater
mflllrailon is esumatul about 2,250 m’/d as follows:

- Total lcnglh of scwvers mshllcd 227 km

- Unit gmundwaler infiltration: 0.5 to 1.0 l/s/km of scwers mstallcd (Romannn
Shndards) : :

- Length of sewers mslallcd under the groundw.ucr lablc 26 km
- Groundwalcr lnflltrauon 26 km '( 1.0 L/s/km = 26 Lis => 2 250 m*d

: The:cfore the groundwater ml‘illrauon 01‘ 2,300 m*/d is apphcd for the sewemg,e phn

36 SU_MMARY OF DESIGN WASTEWATER FLOW -

in'sun"lmary,'l‘hc design [lows of domestic, commercial, institutional and industrial
- wastewater is combined and summarized in the tfabIc bciow The figure of cach
. calegory of qulcw.:lcr is munded at lhouqands R : :

Table All.1.15 Summary of the Desugn Flow, Scenano A-1 _
uml m¥d

Wastcwaler - | Average Maximum Maximum | Wet - | Remarks
. - 3 Daily - | Daily Hourly WC«“th '
% ' | Domestic, R S '
: - - jcommercial  and | 74,100 82,500 94 800
!nsli_lulional_\\’z:stgs =>14,000 |=> -
- - ' . |83000 95,900'”

Industrial Wasles

Point Source 16,000 | 21,300 26,600
Non-point Source | 5,000 .| 7,500 15,000
Sub-total - |21,000 - |28,800  |41,600
R PN O
[ - : 21,000 29,000 .- | 42,000
Groundwater {2,300 ‘12,300 - j2300 -
Infiltcation -~ |=> = [=> = |=>
- 12,000 - |2,000 2,600 S
Total : 97,400 = | 113,600 138,700 277,400
= = = =

97 000 ' 114 000 139,000 278,000
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Table All,1.15 (continued) .

Summary of the Design Flow, Scenario A-2

unit: m¥d

Maximum -

115,000

Wastewater Average Maximum Wet Remarks
Daily Daily | Hourly Weather -
Domestie, . o
commercial and | 74,700 83,200 95,600
Institutional Wastes | . 75,000 |=> =>
~ 84,000 96,000 o
Indusirial Wastes '
Point Source 16,000 21,300 26,600
Non-point Source | 5,000 - 7,500 | 15,000
Sub-total 21,000 28,800 - | 41,600
' => => | =>
- , 21,000 29,000 42,000 . 8
Groundwater 2,300 2,300 2,300
Infiltration => : = =
- 2,000 2,000 . 12,000 o
Total 98,000 - | 114,300 139,500 279,000
= = = =
98,000 140,000 | 280,000

Table All.1.15 (continued) Summary of the Design Flow, Scenario B

Uuit:_ m*/d

Maximum

Maximum

Wet -

Wastewaler Average - - | Remarks -
P Daily ﬁ]gg]_]y Hourly Weather - [ .
Domestic, - , ' ' o '
commercial - and ;78700 - |88,000 - | 101,100
Inslitulional_Was[es => 79,000 | => _ =
o 88,000 11,000
Industrial Wastes : o ST
Point Source 16,000 {21,300 26,600
Non-point Source | 5,000 . | 7,500 15,000
Sub-fotal 21,000 28,800 41,600 ..
= => =>
. 21,000 29,000 42,000
Groundwater 2,300 2,300 2,300
Infiltration => = =>
- 2,000 2,000 2,000. . ]
"Total 102,000 | 119,100 - {145,000 290,000 |
= = = =>
102,000 | 119,000 290,000

145,000
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3.7 PROPOSED DESIGN FLOWS FOR BRAILA WWTP

It is proposed that the following design flows are to be applied for the FfS study on the
Braila WWTP. -

Table AlL1, 16 Summary of the Design Flow, Scenario A2

unit: m¥d

Wastewaler Average | Maxinum | Maximum | Wet Remarks
: Daily - Daily Hourly Weather
Domeslic, , R o 1 o
commercial and | 74,700 83,200 - 95,600
Institutional Wastes | _, 75’000' = . =
____ - - - | - 84,00 S 2‘,5_»_0_02”
Industrial Wastes ~ | -~ [ S
Point Source - - [ 16,000 -| 21,300 ] 26,600 -
Non-point Source | 5,000 ~ ~ |7,500 {15,000
Sub-total 121,000 28,800 41,600
o B O e S
: © o ]21,000° 129,000 | 42,000
Groundwater 2,300 [2,300 12300
Infiltration [ => = =
S 2,000 | 2,000 2000 o
Total . . 98,000 - | 114,300 | 139,500 - |279,000
TR = '=>'.'_  = =
98,00{) 115,000 140, 000 280,000

_ Tab!e AH 117 shows the dcs;gn ilows proposcd for J[CA Sludy to Comparc wnh the
: _onem 1997 F/S s

It shows that lhe maximum hourly flow and the wet weather flow proposed are
approxImalely cqual to lhc [lows proposcd in 1997 F/S

% o R Table AII1 17 Comparison of Deslgn Flows ' .
R DCSIgn I ThisStudy - . | - 1997 F/S . Remarks
" Flows (m*/d) (L/s) (m’ld) sy
AverageDaily - | - 98000:[..1,135 { - - - N.A. e
Maximum Daily 115,000 | 1,330 | (129,600 1,500 | 11% reduced
Maximum Hourly - | - 140,000 | 1,620 | (142,560) 1,650 _ o
| Wet Weather © | 280,000 | 3,240 | (285,120) | 3,300

Note: The desigu "(JWS propcsecl in the 1997 FiS are expresscd as Liter per second {L/s).

4_. _' - WASTEWATER CHARACTERISTICS

'5-41 PRESENTWASTEWATEH CHARACTERISTICS o

Juble AIII 18 shows Ihe average monthly wastewaler quahly mom(ored at cach
.. collector. The concentration of BODS and SS rangcs from 31 o 162 mg/L and 53 to 408 -
o mg/L, respecuvely SR _ y . : o
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Table All.1.18 Monthly Average Quality of Wastewater m Major
Outfalls (1996 to 98) '

ID | NamcofCollector —  |BODs - - |SS -~ - | Remarks

No. (mg/L.) (mg/L) |

{1 Braila Sud - | 3810158 530276 -

2 | Germany = - - 310135 | 13910408

3 Cezar Pelrescu 3810 162 107 to 257

4 Targoviste _ 38 10 137 11910295 - -

Note: Data was obtained from Braila City (or RA APTE RCOL)

A wastewaler quallty survey was conducted by JICA Study Team during Ftbru'ny o
March in 1999. The samples were taken at two sitcs: one is a manhole at Buzau street
and another one is the outfall of Germany. The resulted four water quality parameters:
BODj, SS, T-N, and T-P are presented in Table Al 1.19 and Figures AIL1.2 and AILL3.
Those concentrations are varied as shown in the figures, a weighed average -
concentration for each parameter was calculated and presented in Table AllL1.19. - The
BODS concentration has the same magmludc as those in Table AII 1.18.

Table All 1.19 Results of Wastewater Quallty Surveys
' (24 hours, one sample every 3 hours)

: o M'mhole at Buzaust. - | Germany . 7
Paramcters Range Weighted | Range - “ | Weighted Reﬁt‘ark.é o

E e ) ’ - | Average T : :-'E,,e Av’emgé .
BOD; conc. (mg/L) |30 - - - 147 |94 125 - 98 . |68 *3110 162
SS conc. (mg/l.) 45 - 126 |94 - 123 - 85 162 . |*S310408
T-Nconc. (mg/l) |88 " - 203:|'1S4 [119 - 224" 174 '
T-Pconc. (mg/l)  |052 - 244 |164  |0S0 - 3.79 2.06 .

Note: * lhe average (‘oncenlrallon of BOD, and SS shown in Tabfe 18is prcscnled. -

‘The pollutanl lmds dlschargcd o the Danubc were esumatcd and summanzcd m Iable
AllL1.20.

Table All 1.20 Estimated Pollutant Loads based on Wastewater .

Quantity
and Quatlty Surveys ; _ . N _
Sampling | Average | Weighted __Avcragc Pollutant Loads _‘ R Remarks.
Location. | Fow Concentration (mg/L) (kg/_d) ' R

(md) | BoOD; |SS |T-N"|T-P|BOD, [$S " |TN [T-P | "

‘the manhote {2,664 - 194 "~ |94 [154 | 1641250 - |250 " [41.0 |4.37
Germany {52,008 {68 |62 | 174 [2.06]3,537 |3224 |904.9 | 107.1

BC{altSC residential area is the prédommant in lhc semLc'area of the sewer. of nianhole
examples of domeslic wastcwucr Whllc in lhc scmce area of Gumany, therc are
Nats, offices, restavrants, factories, -thus the wastewater . is a-mixture of "domestie, -
commercial, - institutional - and industrial wastewater.. Therefore,  the: wastewater =~
measured at the manhole at Buzau street is domeslic origin, the measured flow raté and

. calculated pollutant loads are used to calculate the per capita wastewater gencration and

COAIL
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unit polivtant loads. ‘The results are summarized in Table All.1.21." The per capita
wastewater generation is 266 Lfcapita/day (Iped).  According to the norm (Romanian
Standards, STAS 1343, referred to Table Al 1.7), the domestic water consumption is
280 Ipcd from the users of the category 5, mostly living in flats, the estimated per capita
wastewater generation is the same level as the norm.  The unit pollutant loads are 25
glcapita/d as of BOD , 25pg/capita/d as of S8S, 4.lg/capita/d as of T-N and
0.44g/capim[d as T-P.

Table AlL.1.21 Estimated Per Capita Unit Loads and Generation

Rate of
Domeslic Wastewater
Manhole at Buzau street | Remarks :

Average Flow (m*/d) 2,664 3
Service Population * 10,000
Per Capita \V1stcwater Generation (lcd) 266

Loads (kg/d) - o

'BOD; 250
'ss 250

‘Totat Nitiogen (T-N) 41.0
" Tota} Phosphotus (T-P) 4.37
Per Capita Unit Loads (g/capmld)

BODS 0 25
SSs 25 -

'I‘olal Nurogen (T N) 4.1

_ Total Phosphorus (T-P) 0.44

Nolc. ¥ shnws that lhe service [yopulalim is based on the information provided by RA AEVI‘ERCOIJ o

- 4.1, 2 INDUSTRIAL WASTEWATER

Tuble AI!.I.22 ‘shows industrial wastewater characteristics measured  for 12
manufacturers and companies in 1998. The qualily data of BOD; and SS were nwinly
obtained from RA APTERCOL, combincd with the information obtaincd through a
questionnaire survey conducted by JICA Sludy Team with cooperatlon of RA =
APTERCOL L

Bascd on the information of flow and quality (poltutant loads), the overall average -
~ . concentration of BOD; and SS is about 105 and 480 mg/L, respectively.

a2 ” DESIGN INFLUENT QUALITY )

421 INTHODUCTION "

Deslgn “astewaler quallly is used as the b‘]SlS for cvaluallon 01' clffects of waslewater 3
treatment as well as for making design of wastewaler treatment facilities.  As for the
design wastewater quality, influent quality and treated qualily shall be detcrmined.
- The latter quality, treated water qualily is regulated by the Romanian Effluent Standards,
as shown in Table Al1.1.23. ‘The detailed discussion on Ihe treated wastewater quality

for the design will be conducled in later opponumlles when we will discuss wastewater -

Irealmenl mclhods and propose an appropnate wastewater lrealmenl method
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Table All.1.23  Major Effluent Quality Standards to Publlc Recelving

Water Bodies,
No. Quality Parameters - Units Max. - Mzthods of Analysis
- : o .| Admissible :
A. Physical Parameters ' :
1. I Temperature ' |-c ] 30°C [-
B. Chemical Parameters ] B .
2. Hydrogen ion concentration (pH) | UnitpH [ 6.5-85 | STAS 8619/3-90
' For Danube River o 6.5-9.0 L
3. Total Suspended Solids mg/dm® | 60.0 | STAS 6953-81
4. | Biochemical - Oxygen . Demand | mg/dm® - | 20.0 | STAS 6560-82
(BOD;) : . : S .
5. Chemical ~ Oxygen  Demand | mg/dm® | 40.0 STAS 9887-74 -
(COD-Mn) : o - , .
6. Chemical = Oxygen  Demand | mg/dm® | 70.0 ' STAS 6954-82
(COD-Cr). : : IR
7. . | Ammonium Nitrogen (NI1,'-N) mg/dm® |20 STAS 8683-70
8. Total Nitrogen (N} - mg/dm’ | 10.0 STAS 7312-83
9. | Nitrates (NO;) mg/dm® | 25.0 | STAS 8900/1-7¢
10. Nitrites (NO,) ' mg/dm® | 1.0 - STAS 8900/2-71
11. . | Sulfides (as H,S) : : mg/dm® |01 STAS 7510-66
12. . | Sulphites (§O,%) mg/dm’ 1.0 | STAS 7661-89
113. | Phenols (C,;H,0H) B mg/dm® | 0.05 STAS 7167-92
14. |oilandFats mg/din® | 5.0 . | STAS 7587-66
16. Phosphates (PO - mg/dm®  |4.0 _ - | STAS 10064-75
17. Total phosphorus (P} | mp/dm®. | 1.0 ) S’I‘AS 10064-’15
C. Bacleriological Parameters ‘ : ' R IT o
42, { Total collform (MPN) - Nr;;lOO 1 mil B S’IAS 3001 91 3
- s s em T .
43, Focal collform (MPN) o NnLlOO - 110,000 © ) STAS 3001 91 :
cm’ - R
44, Fecal sireplococci (MPN) . Nr/3100 5000 - STAS ,3‘001-91 N
cm : S :

. Source: ORDER No. 730/1997, Norms for es!abhshmg the limits of pollulanls in the \\aslcwaler before to =
be dmhargcd into water tesourcs, NTI PA 001]1997 i _ . '

4.2,2 DESIGN INFLUENT QUALITY IN THE 1997 F/S

[

ln 1997 I*!S the design mﬂuenl quality is set at 150 my[, as of BODS and 250 mg/L as

of 8S.  The quality was determined taken into account the present conditions based on- © =
surveys resulls. Unforlunalely, no lnt‘ormanon avallablb o know how to delermmc lhe .
dCSlgn mﬂucm qualliy = '

4,2.3 DESIGN |NFLUENT QUALITY

It the followings, we witl dlSCUSS the desugn mﬂucm quahly, eschIally B()Ds, SS T N,
- and T-P. ‘The design figures will be determined take into considération the present -
wastewater concentralions, present pollutant loads, and future increments of polluhnl o
loads, and data and information available from some references. -

CAILLE



" Part All/Braila: Appendix-1 Plannlng Basls for Bralia WWTP

(1) Domestic, Commercial and Institutional Wastewater

The per capita unit loads of domestic waslcwater is as follows.  But it should be noted
that the per capita loads can only be used for domeslic waslewater.

‘Table AlL1.24 Estimated Per Caplta Unit Loads

Wastewater Parameter Per Capita Unit Loads | Remarks
- {g/capita/ud)
BODs : 8 25 ) i
N - ' 25
Iolngg[rogcnl (T- N) {41

Total Phosphorus (T- P) 1 0.44

* The resulted per capita loads are used to predict the future wastewater quality as shown
in the following Table AIl1.25. The table shows an example of the Scenario A-2. In
the table, the per capita loads is used for (he present domestic wastewater.  The per
capila unit 16ads for commercial and institutional wastewater is assumed 30% of the
domestic one as the same as the rows Total per capifa unils loads are increased from

: .10% o S0% from the present level. ' o -

Table All 1 25 Estlmated BOD and SS Concentratlon in Domestic
Commercial and Institutional Wastewater based
_on Per Caplta Loads, Scenario A-2 '

Per Caplla Loads e = | InCluent
(g/capna/d B e _ Loadé:**_ Quality** | Remarks
Commercial and| - | - o S o
Domestic | Institutional * . | o1 (kg/d) | (mg/L) i S
250 . 7.5 - n 1325 0 | 7,202 96 Present Level*#3#*
215 |83 1358 7,933 106 | 10% increase
: . 300 - |90 1390  |[8642 116 20% increase
B 325 - |os8 423 fo3m . 125 30% inceease
' 350 {105 l4s5 10,083 135 | 40% increase
375 |3 o 0 [488 0t 10814 | 145 - | 50% increase

Noe: LE : The per caplta loads of (‘ommercm] apd lushlutlonal \\aslewatcr is assumcd 30% of
. that of domestic wastewater
- **: The planned service populalmn is 221 600 and the desngn aw ragc ﬂow is 74,700 m /
Gt Dorﬂcsllc Per Caplla Load is a{ present levci Lo '

- Taking iito conSlderauon the survcy rcsulls from other cﬂlc& lhx, following per capila
unit loads is used to estimate the mflucnt quallly 01‘ domestic, commercial and public
wastewater. . It is assumed that the increase of the per capita loads is assumed to be
about 30% within lhe target year Thc mﬂuent quahly is calculaled as shown in Table

' AII 1 26 ‘ : :

S AT
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Table AlL.1.26 The Design

Influent Quality of Domestic,

Commercial, and Institutional Wastewater,
Scenario A-2 B
S Planned - {Per  Capital . Design Influent :
Quality Service | | Loads oads Average Quality | Remarks
Parameter | Population | _ " | Flow S
. ' (g/capita/d) | (kg/d) - | (m*fd) (mg/L)
BOD; a4 |90 | 131 -
SS l221,600 S5 11,302 | 74,700 150 - -
T-N ' ' 1.7 1,706 ' 23
T-P 1.01 224 3.0

Note: The Domestic waslewater includes commercial and institutional wastewater, . -~ @

(2)  Industrial Wastewater

Thc |1slcd 12 factories arc mlegomed by their products and the presuu mduslnal
E w'aslcwalcr dtschargcs by producl calcgoncs are summamed 1s shown in Iable 27

Table AI! 1 27 Present Industrial Wastewater Discharges by

. - Product Category - _

Calcgory Present Discharge | Share Rcmarks S
- Flow (m¥d) (%) : :

Food Processing - - {3,389 © = 1288 | Meat products dalry producls

: Co Co Canned fish, Canned vegetablc

S Fruit cle.

Beverage 1873 74 Beer B _
Machinery 4,500 o 382 Construction - Machine, - Ship
ST P building R |
Metal Products 2,115 17.9 Nail, Steel wire ..~ -
Furniturc 680 . 58. - ‘| Furniture, matches
Others 231 20 - Service industries »
Total 112,348 100.0 - T -

The share nf cach catcgory for the target year is assumed to be the same as thc present A
onge, the design discharge flow to the sewerage syslem is set as shown in Table A.’[ 128 -
The design discharge flow is calculalcd by the desngn ﬂow of 16,000 m”ld muluphcd R
with the share of each calcgory ‘ S

Table AII 1.28 Design lndustrial Wastewater Dlscharge Flow by
_ ' - Categorized Factorles

Category | Shafe” | ¥ Desngn Dlsch'ugc | Remarks ™~ 7
o MICOEE Flow (m’/d) |

Food Processing .~ |29.0 | 4,640 ]

Beverage 7.0 1,120

Machinery . 1380 6,080

Metal Products 18.0 - 2,880

Furniture C |60 960

Others - 120 320 - S : -

Total - [ 100.0 16,000 Design Average Flow

VAL
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For the design purpose, the industrial wastewaler quality to be discharged by each
category is sct as shown in Table All.1.29. The quality is set laking into account the
present data available, the maximum permissible tevel st forth in the National Efflucnt
- Quality Standards for the Wastewater Discharge 1o Public Wastewater Systemis as
shown in Table All.1.30, and some typical values for cach category in references.

Table All.1.29 Design Industrial Wastewater Characteristics
Classified by Product Category

Category . Qualily Parameters (mglL) o Remarks -
B ' - |BOD, -|Ss T-N T-P e

Food Processing - | 300 ]300 40 110

Beverage - 1300 1300 - 130 - 10

Machinery - Coapog o o 1200 s 3 ] -
‘Metal Product 80 10 - 10 - 5 -

Furnilure . 100 200 120 3

Others {100 - j200 - ]S 1

The maximum pemnss;blc concentrations of BOD; and SS are set al 300 mg/L. as lho
- samc as the national effluent quality standards for the wastewater discharge to public
© waslewater systems as shown in Table AIL1.30. However, regarding the concentration
._of total nitrogen and fotal phosphorus, the national efffuent standards arc not applied.
~ Because the national standards do not provide any maximum permiss;ble concentration

- of total nitrogen but that of ammonium mlrogcn of 30 mg/L and provule that of lotal Ll

: phosphorus of 5.0 mgIL

- Table AII1 30 Ma]or Permlssmle Efﬂuent Quality Standards for the
- Wastewater Discharged into Public Wastewater Systems

| No. QualilyPara_m_cler - 1Units .- | Permissible Methods of Analysis
S » Values S

I. Temperature ~ ~ . |°C - 40°C - .
2. Hydrogen fon concentration (pH) | - ) 65-85 . STAS 8619/3-90
3. Suspéﬂded Solids - - . - . . |mgMdn® {300 . - .. |STAS6953-61
4. BOD, v o mgidm® 1300 - | STAS6560-82
s. lcoper - g {5000 | STAS6954-82
6. Ammonium Nllmgu] (Nll; -N) . | mgidn® {30 . STAS 8683-70 -
1. Total Phosphorus (as P) - mgfdm® . {50 . STAS 10064-75

. Source: Norms regard:ng Ihc dlscharge conditios of wastewaler ito sev.erage N TPA 01)2!1997

' Thc deslgn loads from the Iis{ed 12 compames are CS[lm'llCd as shown in Table _
- AILL3I; the design discharge flows multiplicd with lhc concentralions. The average
' concenlration is estimated, total loads are divided with the (ofal flow: BODS of 168

: mglL SSof 218 mg/L T-Nof 22 mglL, and T-P'of 5. 8 mgjL B

CAILL-19
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Table All.1.31 Design Quality of Industrial Wastewater -
: by Categorized Factories
Design Concentration Loads :
Category Flow - {mg/L) - {kg/d} : Remarks
: . (m'/d) BOD; |SS BOD; SS

Food Processing 4,640 300 - j300 1,392 - 1,392
Beverage 1,120 300 300 - j336 336 L
Machinery 6,080 100 - - 1200 608 1,216
Metal Products 2,880 80 100 230 | 288
Furniture 960 100 | 200 96 192
Others 320 100 1200 - 132 - {6
Total 16,000 ' 12,694 13,488
Avcrage Concentration (mglL) ' 168 . | 218 : '

Tab!e AII 1.31 Desngn Ouallty of Industrial Wastewater

by Categorized Factories (Contmued)

- o Design Conccnlratlon ‘| Loads L
Category R Flow -] (/L) (kg/d) Remarks

S (myd) N TP TN TP ' '
Food Proccssing 4640 140 {10 .- |186  |464
Beverage 1,120 - {30 - {10 . i34 112
Machinery 6,080 15 3 91 18.2 -
Mctal Products 2,880 - j10 |5 29 | 144
Furnilure 960 - 2 3 2. - |28
Others 320 5 11 27103 ]
Total . 116,000 - o 344 934
Averagc Concenlrauon (mg[l_.) 22 538 '

The design quality of overall industrial waslewaler is estimated as shown in Table 32.
. In the table, the design quality of indusirial wastewater originated fromi non-point -
source is assumed fo be the same-as the domestic, commercial and institutional
wastewaler, i.e. BOD; of 131 mg/L, SS of 150 mg/l,, T-N of 23 mg/L, and T-P of 3. 0

mg/L.

The design quality of overall industrial wastewater is estimated as follows :

BOD; of 159 mglL Ss ol‘ 201 mgfL T- N of 22 mgIL and T-P of 5.0 mgIL

Table AII1 32 Design Quality of Industrial Wastewater o

AIEL20 o

- Dm:gn (nnccntrauon | Loads Co o
Source Fow [ (mg/L) o ifkgd) . |'Remarks
5 (md) [BODs. |ss . |BOD, |s§ - |
Point Source - 16000 . {168 . 218  |2,694 3,488 ..
No-point Source 5,000 131 150 . - ] 655 750
| Total 21,000 - ‘ 13,349 4,238
Average Concentration (mg/L) 159 - 1201 T ' N
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Table All.1.32 Design Quality of Industrial Wastewater (Continued)

Design Flow | Concentration (mg/l) | Loads (kg/d
Source (m’/d) T-N T-P T-N T-P_
Point Source 16,000 22 5.8 344 93.4
| Ne-point Source 5,000 23 0 115 i5.0
Total {21,000 ' ' 459 108.4
| Average (ouccutrallon (mg/l ) 22 50 N

- Combine the dcs:gn quallly ol domestic, commercial, and instilutional wastewater

- shown in Zable AIl.1.26 with that of industrial wastewater discharged to the public

sewerage system shown in Zable All. 1.32, the overall influent thly to the waslewater
lrcatmcnl planl is estlmatcd as shown in table AH L 33

Table AII 1.33 Des:gn Influent Qua!lty

Wastewater Design  I'low | Loads (kg/d) Concentralion {mg/1.)
' (m’rd) BOD; sS BOD, - |SS

Domestic, : : o _

Commercial, — and | 74,700 9,750 11,302 | 131 150

Institutional . R : ,

Indusirial 21,000 3,349 4,238 159 201

Groundwater - {2,300 =~ 0 0o o |0

Infiltration o - a : 3

Total _ 98,000 13,099 15,540 :

Avcrage- Councenfration (mg/L) ' ‘ 135 |16

Tab!e All. 1 33 Design Influent Quality (Contlnued)

Wastcwaler - Desige Flow | Loads (kg/d) Concentration {mg/1.)

: (nﬁd) T-N T-P T-N T-P
Domestic, . -~ SO S '
Cotmercial, : and 74,700~ 1,706 224.0 23 130
Institutional S S L L

Iuduslrial 21,000 459 108.4 22 - 150
Groundwater 2,300 - 0 0 0. {0
Infiltration B . :
Total - 98,000 2,165 332.4 :

| o 2 |34

Average Concentration (mg/l,) e

, o

Thc dcmgn mﬂucnt quahly for Bralla WWIP is determmcd takmg into LOI]SIL{CI’HIIOH
‘the calculation resulls shown in Table All.1.33 and that proposed in the 1997 F/S.
- proposed design influent qualily of BODS and SS in the 1997 is based on the resulls of

series of quality surveys of wastewaters.

qu'illly is proposcd for ihe dcs;gn of Bralla WWTP

: BODS concentrallon 150 mg/L

S$S concentration: 180 mg/L

" 'T-N concentration: 25 mg/L, and

T-P concentration: 4 mg/L

AIL1:21

The

Consequcr_llly, the fol!owmg des1gn 1nﬂuenl
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