FIGURES



{Ploicsti)

A

4148
S.C.PETROTEL SAPL. [—
(Plojesti})

4137 4158
S.C.VEGA S.A. S.C.ASTRAROMANA SA. | Dimbu River
(Corlatesti, Berceni} (Corlatesti, Berceni)

4161
REVIZIA CHIGHTU —
(Corlatesti, Berceni)

4546
AMPLO —
(Ploiesti)

4329
AUTOBAZA-TELEAJEN 1 —
{Ploiesti)

4512
— UBEMAR
{Ploicsti)
4548 L
ERMAT —
(Ploiesti)

Ploiesti Domestic
Sewerage System

STUDY ON THE MASTER PLAN FOR

WATER ENVIRONMENT MANAGEMENT ON . ‘ . .
THE PRAHOVA RIVER BASIN Fig. E.1.1 Industrial Sewerage System

JAPAN INTERNATIONAL COOPERATION AGENCY

E-Fi




» 10 RIVER

Wsw‘.wlt;f‘ -] y

RIMARY
SEDIMEN?MION
TANK

SLUGGE STABILIZER

AERATION
SECIMENTATION
TANK

AERATION .
SEOIHENTATION [ ——]

TARK 1 SLUDGE DRYING BED

FLOW SHEET

= ' i
0 (-HI-DG( Bﬂllﬂfr L 12
===}

H}
Y.

'E == =3 _I—_—_'—;i':-.:- =

SLYCIE DRy RC BED

LAYOUT

STUDY ON THE MASTER PLAN FOR '
WATER ENVIRONMENT MANAGEMENT ON | pig £.2,1 Wastewater Treatment Plantin

THE PRAHOVA RIVER BASIN BERE AZUGA(4006)
JAPAN INTERNATIONAL COOPERATION AGENCY

E-F2



— D U PO S

PLOLCUI ANY

WASTEWATER -] SCREEN 1. ‘EQUAL]ZA’I’!ON ‘ FLOCCUL ATION}_»‘ SEDIMENTATION l_

] TANK TANE TANK
SLUDGE
AERATION SEDIMENTATION AERATION SEDIMENTATION ‘
TANK [ TANK TANK TANK RIVER
ry F Y A
SLUDGE SLUDGE
3
Y y
h
| DRYING BED |
T
¥
DRY SLUDGE
FLOW SHEET

P

471000

LAYOUT

STUDY ON THE MASTER PLAN FOR
WATER ENVIRONMENT MANAGEMENT ON | Fig. E.2,2 Wastewater Treatment Plant in

THE PRAHOVA RIVER BASIN POSTAV AZUGA (4007)
TAPAN INTERNATIONAL COOPERATION AGENCY

E-F3



PAPER MACHINE #1, #2
WASTEWATER

PAPER MACHINE #10
WASTEWATER

DOMESTIC
WASTEWATER

v

——

RECTANGULAR
SEDIMENTATION
TANK
CIRCULAR WILLEN CHANEL
SEDIMENTATION >
TANK
CLEAN WATER
~ Bi CHANNEL .— ..
IMHOFF
N TANK ¥y C1 CHANNEL ]
D! CHANNEL ——»]
L_» RIVER
FLOW SHEET

LAYOUT

STUDY ON THE MASTER PLAN FOR
WATER ENVIRONMENT MANAGEMENT ON | Fig, E.2.3 Wastewater Treatment Plant in
THE PRAHOVA RIVER BASIN

HARTIA BUSTENI (4014)

JAPAN INTERNATIONAL COOPERATION AGENCY

E-F4



LAV

=0LwMvdsS
d3LvM U0

=31
Q18 —

30N4IYLINID

YILVM3I L Sym
HOLVHIOiMA3Y
R

038 ONIASC 300M1S HOLVEVEIS  HOLAWES

WOV TILSID

ﬂ T jo%;
i .. -

32aMs

ONCd NOCOWT

390015 _ avil
WNYL | NOLNSWIG3S 3
| NOLLYiVOYS NOUYZIIvN B3

HILYMI LSwvM
Niddvdvd

H31lvM 2LS v

- Niddvevd
‘ FIYMALS UM
NINNLLE

B

sy _
WNVL 38NSS I Y HO) 0D

HIAAM £
| \orwit 400 foshv

LS O

WL S Y
AYIN1G Y

Fig. E.2.4

Wastewater Treatment
Plantin S.C.STEAUA

ROMANA S.A. (4035)

STUDY ON THE MASTER PLAN FOR

WATER ENVIRONMENT MANAGEMENT ON

THE PRAHOVA RIVER BASIN
JAPAN INTERNATIONAL COOPERATION AGENCY

E-F5



SEPARATOR

WASTEWATER —-..E"FCHAN]CAL

y

,,,,,,, ,%Mﬁﬁ--nfgﬁf{_ﬁfé&fﬂﬁ? )

“Foccunion | .[ SLUDGE

THICKNER

INCINE RATOR

—Dll LSOLVED AlIR . AERATION SECONDARY
[Fl OATATIDN TANK I‘{ TANK ¥ SEDIMENTATION TANK —» DISCHARGE
FLOW SHEET
7 r.] ' \ énu.c'a . — ‘
2=
ECRARY NTIVERATOA : _ 1 /9%
2409y ?f‘ l
D)
g (=]
oo el
tC| £y
MEC — LR
|
N
T IV TR Y { !
ST E]
& oer
Wie 2
ECRAR 1
2809X
/7—

AR FLOAATON

“‘ A
;stcoun STAGE xﬂnn STASE

TCHENER P
ECRAR ) SEGIMENTATION Dusl  SECIMENIATIGw AN
1730400
_ LAYOUT
STUDY ON THE MASTER PLAN FOR
WATER ENVIRONMENT MANAGEMENT ON | Fig. E.2.5 Wastewater Treatment Plant in

THE PRAHOVA RIVER BASIN

JAPAN INTERNATIONAL COOPERATION AGENCY

5.C, PETROBRAZI S.A. (4051)

E-F6



[ mver ]

o  PRIMARY PO SECONDARY
INDUSTRIAL : , AGRATION _ | ,
WASTEWATER ‘>ESE__2| | ’ SEDIMENTATION ‘7"[ TANK } SEDIMENTATION

TANK I TANK
I 1 SLUDGE
[ ,____‘_ﬁ_._ e et e e ~ e
. h
DOMESTIC | SEDIMENTATION CONCENTRATION
WASTEWATER TANK TANK
—_—t
[ brRYING BED
DRY SLUDGE
FLOW SHEET
? WOGE STAEMII2 0N
——.—————(? ﬁ e  Rivem TeEay
- 3 '

= )
FRIHARY seoneumqu SECONDAR Y SELwE NLANON
TAKK

! iy
R R I )
LA LRI
v [ L;i._t_;l_; —=
1 ey

)
]
{} BLOW LR 4
I BOtLERNG \I-/éwo“ AEAATON SLUDGE THICKENER

Tarn

Wl 7 e
LAYOUT

STUDY ON TYHE MASTER PLAN FOR
WATER ENVIRONMENT MANAGEMENT oN | Fig. E.2.6 Wastewater Treatment Plant

THE PRAHOVA RIVER BASIN in S.C. CAHIRO S.A. {4102)

JAPAN INTERNATIONAL COQPERATION AGENCY

E-F7



Hmﬁﬂma
AOANIS XA
Qag ONIXIA
TOANTS .ﬁ *
| SOMIAN | | SNVL
| ¥AMES NOLLVINTAIQIS
SNVL A JNVL YOLVYVAES | m%&mww
NOILVZITVNOd INTNIVIIL TO (8]
L
IodanIs ﬁ
WALVAELSVM
SINVL .I.* SINVL WV L T seanoud
NOLLVININIQIS NOLLYZITVNOH INTALYTIL INFOYALAA

Wastewater Treatment Plant
in 8.C, DERO LEVER

Fig. E.2.7

PLOIEST1 (4124)

STUDY ON THE MASTER PLAN FOR
WATER ENVIRONMENT MANAGEMENT ON
THE PRAHOVA RIVER BASIN
JAPAN INTERNATIONAL COOPERATION AGENCY

E-F§



[~ ]

GREASE SEPARATION
TANK
SETTLER
SEWER
NETWORK

CHLORIDE
FLOW SHEET

WASTEWATER ——{ SCREEN |—p CHLORINATION \——»

STUDY ON THE MASTER PLAN FOR )
WATER ENVIRONMENT MANAGEMENT ON Fig. E.2.8 Wastewater Treatment Plant

THE PRABOVA RIVER BASIN in LN.C.A.¥. PLOIESTIX
JAPAN INTERNATIONAL COOPERATION AGENCY (4143) .

E-F9




|

SEWER
NETWORK

—
P
-
P

CHLORINATION
TANK

>

SEDIMENTATION
TANK
OIL REMOVAL
TANK

GREASE
TRAP
FLOW SHEET

IMHOFF
TANK

—p
—
P

INDUSTRIAL
WASTEWATER

DOMESTIC
WASTEWATER
CANTEEN.
WASTEWATER

STUDY ON THE MASTER PLAN FOR Fie.E29 W '
WATER ENVIRONMENT MANAGEMENT ON ig. E.2. astewater Treatment Plant

THE PRAHOVA RIVER BASIN in FEROEMAIL PLOIESTI

JAPAN INTERNATIONAL COOPERATION AGENCY (4146) :

E-F10




INDUSTRIAL
WASTEWATER

| squanization| [ MECHANICAL
TANK SEPARATOR

FLQCCUl ANT

[ EE&"c“c'u’fRﬁéE( "FLOTATION
’l CTANK v ANE\ '

-

i J SLUDGE

l arration | [ seownEnration | [ abration | [ sepiventation | [ EeaL | o
TANK TANK TANK TANK TANK [ *] SEPARATOR
. yy - T T D
I—.—_—J SLUDGE e e e e ...J SleGE I
i RIVER
i v + SLUDGE

FLOW SHEET
el ' |
‘ SLUDCE MG BED | et IO 2&%&_3%"_._‘;
—_ " ‘ 3 I

el IR DN

P

it C@@ ‘ K
[_1-‘ Susstory i

CouaisZaTIoN
TANK

e —!
| s pmt o graRace

i\‘lil(w-ﬂ(l

.

& .;,‘ .l»;'h
L 1%}\« L] L P o
{b =.CH ‘l"h '3 e R OM] L
4] e|¥ ool
s|o|¢ $1E
S eld Spb

N - JI_.

LAYOUT
STUDY ON THE MASTER PLAN FOR T
WATER ENVIRONMENT MANAGEMENT ON Fig. E.Z.IU Wastewafer 'I‘reatment Plant
THE PRAHOVA RIVER BASIN in S.C. PETROTEL S.A,
JAPAN INTERNATIONAL COOPERATION AGENCY PLOIESTI (4148)

E-Fil



RIVER

!

| PRIMARY SECONDARY
\J
WS EATR SEDIMENTATION AERATION 1! SEDIMENTATION
TANK " TANK
SLUDGE
‘ !
FERMENTATION
TANK
| prymGaep |
DRY SLUDGE
FLOW SHEET
FERMENTATION TANK
o .j/ SIWOGE
H FRIMARY SECONDARY
- : SEDIMENTATION WANK | SEDIMENTATION TANK
R 8 . :
E H . H = I . '
- . . - * et VER
H SLUDGE CRYING BED 'I— C ) Rl
- u = u r
i # : 1y le
H B H : ] acration H
H H H g H TANK
H B H g isLverdpuvps B
H H H i ENRNILE RS
A 3 z I
WASTEVATER
LAYOUT
STUDY ON THE MASTER PLAN FOR .
WATER ENVIRONMENT MANAGEMENT ON  {Fig. E.2,11  Wastewater Treatment Plant

THE PRAHOVYA RIVER BASIN

JAPAN INTERNATIONAL COOPERATION AGENCY

in MATIZOL (4150)

E-F12




NUTRIENT

WASTE
‘o LIME
WATER POI,Y'ELECTRO‘JICS
VEGA oo
! ol : SEDIMENTATION FIRSTSTAGE
\,':,ﬁée - Scﬁffﬂﬁ SEPARATOFJ—J FLOCCLLATE'&]’ '[ TANK H AERATION TANK ‘l
R it — I N ,,,ﬂgw,,,,k.
PETROTEL { T I"“ L
WASTE+ PP SECONDARY . FINAL
WATER » :ggf%’gﬁ%%i SEDIMENTATION SEDIMENTATION
fvshidiniah TANK TANK
SLUDGE | Y RIVER
DRYIWNGDBED ¥ ]
o - y .
I' SLUDGE
| INCINERATOR —I
FLOW SHEET
/f‘ H __SELENOARY
 — SN
RCHERATOR
\{ .ll‘ _Qt;- :’fcﬂg”oﬂ'\"t" | ECuaLtZalill 1Ak
WL Y| e
D_ f—l (B Einnn"c’?
_StubGe TOHE L..’f/ H’l
1L SEPARATIR U
| SAQ 22 L
HSCHARCE i
/ // S.'ﬂl'ii“_h_r’.j. CHEMZALS
FiLAL SEDnENTATONS~ -
e netaanion s “{:—_3 wASICAER
EoriX -&?E: . {J cen
LAYOUT
STUDY ON THBE MASTER PLAN FOR .
E.2, i ent Plant
WATER ENVIRONMENT MANAGEMENT oN |18 E-2.12 T‘V"Ss%“;‘se;g:;‘;g‘ NA
THE PRAHOVA RIVER BASIN nLs.A MAI
S.A. {4158)

JAPAN INTERNATIONAL COOPERATION AGENCY

E-F13



MIOMIEN
| IMES

IITHS MOTA

- "OANTIS
ONIIIIVA I
A

IR G - CASIE

LINO ONIIAIVATA

F ¥

HANTAOML
AOANTS

. X
o #@DANITS |

TIOMIAN
FIMIS

SINVL WALSXAS HOLveE
NOLLVINTNIQIS NOLLV YTV

SVIID

eff———

ANV
NOILVZITVNOd

totlf—

YILVAMHLSVA

JILSTNOA

YHIVAMELSVA
TVIRILSANI

Wastewater Treat_méht Plant
in COCA COLA (4311)

Fig. E.2.13

STUDY ON THE MASTER PLAN FOR

WATER ENVIRONMENT MANAGEMENT ON

THE PRAHOVA RIVER BASIN

JAPAN INTERNATIONAL COOPERATION AGENCY

E-F14



NAL
TANK
v
SEWER
| NETWORK

-
|
|

SEDIMENTATION
TANK

—»
—»—>
>

SEPARATOR
GREASE
TRAP
FLOW SHEET

NEUTRALIZATION
TANK

-~
—p
—P

ELECTRO-
PLATING
WORK
SHOP

.

INDUSTRIAL
WASTEWATER
CANTEEN
WASTEWATER

STUDY ON THE MASTER PLAN FOR .
WATER ENVIRONMENT MANAGEMENT oN | F18: E:2.14  Wastewater Treatment Plant

THE PRAHOVA RIVER BASIN in ELECTROUTILAJ

(4554)
JAPAN INTERNATIONAL COOPERATION AGENCY

" E-FIS




HOLYHVIIS

4 ANYLI0YLINOD HY

N sﬂqchd
u

LNOAVT -

ANVL NOILDV3Y

_
“
L

giv

r S » +

»z(..ﬂ.«& Hoen| |05

STIVIINIHD

__ ==

»

2
3
PE
B

g K
s =
g <
=
= Z
)
: 5
2%
w

—
~
(3
o0
=

ANYL N3

ANV 4D

H31I08INGD

# + -~

0%} n___l N5 _.Tz e
R ST S )

vz

42

STYIINIHI

NISYE ANILY1d0HLI373

STUDY ON THE MASTER PLAN FOR
WATER ENVIRONMENT MANAGEMENT ON

THE PRAHOVA RIVER BASIN

JAPAN INTERNATIONAL COOPERATION AGENCY

E-F16



LIAHS QVOM—W
TIOMILAN (1)ANVL . avil | FHIVAILSVA
JIMIS NOLLVINTNIAIS FSVIEO NILINVI
(E)INVL
NOLIVINTAIQAS
i SINVL . dOHS
TYAOWTYE ASVIID IOM
(T)ANVL YIIVMELSYM
NOILVINTIANIATS TVIELSNANI
MNVL . ONIIVId
NOLIVZITVILOAN -O¥ 1A TH

Wastewater Treatment Plant
in .R.A. CAMPINA (4575)

Fig. E.2.16

STUDY ON THE MASTER PLAN FOR
THE PRAHOVA RIVER BASIN
JAPAN INTERNATIONAL COOPERATION AGENCY

WATER ENVIRONMENT MANAGEMENT ON

E-F17



e e e et e et s 2 o5 e P m e 4k ot bt e e . o

REF NERY
HASTENATER-»

L

WASTEWATER-» et e
EQUAL'ZA"ION SEDIMENTATION FLOTATION
BITUMIN - TANK - onal o
WASTEWATER »- |

PARAFFIN
WASTENATER-»

PA@?;F‘Q‘IER »> I
WASTEW l P e
HYDRO e —
[SEPARATOR]_ SEPARATCR ]ﬁ » o
DiSTHILLATION
DOILER -—- e

REFRIGERATOR
WASTOWATER

e e

{ SLUDCE CRYING BED }

[ r——  pesm——— -....-..‘ —-——-.-.._.-.‘ —...--..___._1

| I )| fFiRST $TAGE ' b SECOND STAGE
£COND STA
o dne A5 b scomenmanon |-b--| porny STACE l-r{ SEQIVENTATION P“U-L"
I [ TANK TANK
I 4 L...._..T.._._J I. ________ .: L__-_..,___.J
LEGEND i 1
- I
[‘%] EXISTING Tmmess s -
—1 racimes H
=1 Puasen r-----l ----- -1
Le—o  FACILITIES | SLUDGE GRYING 8O |
_____ T |
—»  FLOW OF
“—-—-+ WASTEWATER J iFLOW SHEET
] 19 0 30 40 20 m
LOUTLET
2N STAGE. |
SECONDARY |
SEDWENTATIONT
TANK =
—
i T o
sLowER | i k7 \\= ] 1
STAUON : IND SFAGE : i ' | 1
) b oafmatioN | A / : :
L.d TANK { \\ 7 i 1
— _—————— E 1
=" -~ H -
R e | N SLUCGE ORVING BED |
EOUAUZATION‘ 4 151 STAGE { AN ] I [}
TANK | 71 AETATION 3 | o ! H
! ] AN J | '
LTJ ““““““ . ] ]
L-—-'Q-—-l | ]
} ey BT T L 4
NET_ ———-T}_ ) JEONIRDLY 1oy syade LEGEND
- VULENGY  seconpaRy e
GRIT CHAMBER 550"‘4?,1?"0“ i PLANNED
t——  FACILITES
s FLOW OF
WASTEWATER
LAYOUT e
STUDY ON THE MASTER PLAN FOR Fig. E4.1 Extension Plan of Wastewater
WATER ENVIRONMENT MANAGEMENT ON Treatment Plant in
THE PRAHOVA RIVER BASIN S.C. STEAUA ROMANA S.A.
JAPAN INTERNATIONAL COOPERATION AGENCY (4035)

E-F18




INDUSTRIAL . _ ‘ ' ‘
WASTEWATER " ouscpmmow] Ceeo» TREATMENT PLANT OF ASERA ROMANA
— I T et B 1.
' L
COMESTIC L. EQUALIZATION | _ | AERATION | _ A HLORINANON o — e s oUTLET
WASTEWATER — 7 ' TANK !" "! TANK I‘ '! SED‘;"fP?:ARY !‘ ‘E AN 1 FOUILE
| EE . I T WU VPIY [ SV - L“__,'.._.....l
! |
e R
o S PR
| SLUDGE DRYING BED |
Lo v e = = P —
LEGERD o
[—1 EXISTING
1 rAcwnEs
FTTT) PLanneD
Ao raciumEs
— _.»  FLOW OF
———+  WASTEWAIER FLOW SHEET
[T ——— -t e A S ————— e m——— 1
LEGEND
== PLANNED
e  FACIUTIES
FLGW OF
SLUDGE DRYING BED == AASTEWAIER
o 2 4 6 | 3 W
4 L o o = o e — ——— e . T ————— o = 2 . I—
—---P—-_- -
— T e ISR . TN
i 7 “
! { SECONOARY \
CHLOR®MATION
| 1 SEOWENTATION 11 TANK
z \ TANK ] 11
2 \ /o
z M’ Cow——s  QUILET
o AERATION TANK -
2
N
-
o
> 0 v ————
2 ry
i oy CONTRO
INLEY 1 loLower sIA ‘ONpuswmc.'
| |
______ N [} N P—
LAYOUT

STUDY ON THE MASTER PLAN FOR
WATER ENVIRONMENT MANAGEMENT ON
THE PRAHOVA RIVER BASIN
JAPAN INTERNATIONAL COOPERATION AGENCY

Fig. E.4.2

Extension Plan of Wastewater
Treatment Plant in
S.C. VEGA S.A. (4137)

E-F19




HIALYMILEYM e
; 20 M0 —
1
L SOV "llII"
QINNY I
| SOV D
! ONILSIXD
L
o ON293
r -
| 038 ONIAYG 390N7S k== o o o2 e e e e e e e SR,
- -l » 4
“I P . 1“ —Hl II-J— -ﬂllrl!al-bullll“ "l lllll l..lJ-
MNYL HNYL
YNYL NOLYN3IY MNYL NOLLYH3Y
et e e e i i o] NOWLYANIWIO3S e -+ NOLLVLININIQ3SH=4" -+q
3 | 39viS ozooﬁm. ._uoﬁm ozouum_. ._ JOVIS 1SHIs w. ._ 30¥LS US4 1T
i bwmmm—m——ed b wd bmmmmeeed hewaomameod “
“ _
1 |
" N
300075 « }
! ; ¢
]
Fll'vll-'ll_ |
: “ 390N7S i 3I90M7S w
! J |
HOLVEVaSaL, 3 [ ONvL T _ TNTL TNVL YNYL 1)
SEREE o T e B NOLLYININIOIS ™ NOLYN Y NOUYININIO3S ¥ NCLLYHIY ih
! ¢
j
_ uugjmﬂ
L] ANYL , HNYL ] _¥OLymvd3s #NVL le HILVMILSYM
y NOUVLIO S NOUVANODONS |7 [ WDINYHDIW NOUVZITYNO3 | WINLSOGNI

FLOW SHEET

S.C. PETROTEL S.A.

Extension Plan of Wastewater
PLOIESTI (4148)

Treatment Plant in

Fig. E.4.3

(1R2)

STUDY ON THE MASTER PLAN FOR
THE PRAHOVA RIVER BASIN
JAPAN INTERNATIONAL COOPERATION AGENCY

WATER ENVIRONMENT MANAGEMENT ON

E-F20




OZEIVAM BLSYM e |
. 20 HrPOJu i
SELTDYS T

CONGILYLS

wegh oy o o7 o o

HNYL EULROVOD

i
= i
NOUVYLING \,___OUW J._c-nv e k‘_
oNQTINg / _ . =

HOLYEYLIS O [dY

YALYM 3LSYM

HOLYHYdIS IO LWD  SN33WOS

ST - EEMOTS moh-.wolo, |
DNLLSIYT | : oo DL H _
AN293IN OuN m)wwmmn_ _ - NOLLYZA¥ 03 |
— e et e 2T _ 4,
- == - ﬁ _
: [ | | |
ANYL o WNYL | L N OMNYL WNVL NOILYLNIWIGIS ANYONODIIS
i 39vis | 29vis _ .
aNOD3S | LSwlZ | HNYL NOILVYSY
“ _ B % { '3ovis,ancoas
MNYL S F >
NOLVINIWQSS L, O wn o) &4 ie + e
AHYONODIS I... . foad g b ,
sowis onoo3s Y // boN TJL m$ L ONIIFLYMIC
! by i ) W, PN i
= o S wc am,,ﬁh ;.ﬁv $ & | e
> / P W010p | S e
~ ~ _ﬁ _, __ PSP
NV — = g m.@, S dhd (/
N . MNYL NOLLYNSY 5] g=a YOLVHINION|
NOLLYLNIMAIS / 3OVLS iS¥d | _4, 7 _W.@. .@.._,m.mw.,.
ARYANODIS v )
OVIS 1S¥is AT ]
HINTHOIHL
zoems __ | flll.ﬁl_
wl - IM + hd . ¥
i 11
M | “
! | _ . OANVL azg Qa8
| O38 ONiA¥Q 320773 NOILYANIWIGIS | ONIAYC | ONIANG
| NI 3nan1s | aoans
H b MNYL
] 1 NOLLYLNIWIA3S
L e ] AMYONOD3S
e e ™ *

LAYOUT

| ¥ILVM
NIV

N3ry31aL
oL

I‘x.
T o

Extension Plan of Wastewalter

Treatment Plant in
S.C. PETROTEL S.A.

PLOIESTI (4148)

Fig. E.4.3

272)

STUDY ON THE MASTER PLAN FOR
THE PRAHOVA RIVER BASIN
JAPAN INTERNATIONAL COOPERATION AGENCY

WATER ENVIRONMENT MANAGEMENT ON

E-F21



OQUTLET

t
. ]
CHLORINATION L 1 !
TANK LJ | SLUDGE DRYING !
I - {
SECONDARY A T |
SEDIMENTATION v 4L |
TANK Pl YROTARE
o
”
,/
S R 1
L4 AERATION TANK -+
t 3 D Sttt f
N L1 controL
r4 EQUALIZATION TANK §- : ; : BUILDING
{ L ____________ .! LT._...J._.I
L 1
INNET_ o BLOWER
ey STATION
0 2 4 10m -~
LEGEND
~~"77  PLANNED
R FACILITIES
———. FLOW OF
WASTEWATER
L _ 100 m*/d
D N THE . .
W ATS]IEE E;\?ROMMNI;‘S;%T(‘}%NM;% on |Fig-E44  Extension Plan of Wastewater

THE PRAHOVA RIVER BASIN

Treatment Plant for

JAPAN INTERNATIONAL COOPERATION AGENCY

Haotel / Restaurant

E-F22



10UTLET

CHLORINATION _f
TANK (77
SECONDARY I,-’ ~ -
SEDIMENTATION { 1 i ,\
TANK \ A o
S SLUDGE
_J THICKENER
{_._
r" ————————— -3
rer! t :
| L AERATION L,
! TANK N
H i
i e e e o rem o e o ..“
|
b Equauzation b
:} ‘L___T_J_\_N.ﬁ____,
i
Cel | |
R
CONTROL |  (BLOWER}
BUILD!NGE ismnow;
| IR
0 2
LEGEND
~=—7  PLANNED
I | FACILITIES
FLOW OF
———a WASTEWATER

i —— — A Ate mae G St Cu ke ek S s B S SR M ek e Aoy e an

SLUDGE DRYING BED

L e e e e e it o A e e e i e e e e b 200 98

[ —— PR kst

260 m*/d

STUDY ON THE MASTER PLAN FOR

WATER ENVIRONMENT MANAGEMENT ON

THE PRAHOVA RIVER BASIN

JAPAN INTERNATIONAL COOPERATION AGENCY

Fig. EA.5
Treatment Plant in
LIVESTOCK

E-F23

,,,,,,,,,,,

Extension Plan of Wastewater




| MILYM3LSYM  e———
| S0 MO
| SEDARieL B R
| CINNYIE  temmemes
NERER

ﬁ lllllllllll ke D G - S AN S S S

i

[}

i

)

}

i

i

1

i

i

i

H

H

i

“ a38 ONIAMG 32007S

|

|

|

|

i

1

i

i

i

|

H

i

L

|
|
|
|
)
)
|
I
|
|
}
t
t
i

w ol g 9 14 Z )

N
H

llllllll J — il W 'l""'lllllJ
| r1 N
_ ENIGING  \ovis wamols | 11
| hoy.nod ° | pd
I | 1 " rn_l...
! I IS 2
1 H3INIHOIHL e
| ANYL 390MS | . "
INOILVINZNIO3S ._ )
| ANYONOD3S. r= by
Y |
“ f.f.\\ Y ) HNVL - i)
_ . NOILYH3V ! !
| |

]

“ === 4 “.. .." ) “
[ ’ ~ b Pomm e —————— H
I ﬁ.\ / | “ |
L _ b ANV ]
PN / T NOWVZIYNO3
| l..... ” 1
I =T~ |

|||||||| J L ———

_”.l.rr MNVL
131N == NOLYNIEOTHD
v

Extension Plan of Wastewater

Treatment Plant in

Fig. E4.6

ELECTROUTILAJ (4554)

STUDY ON THE MASTER PLAN FOR
WATER ENVIRONMENT MANAGEMENT ON

THE PRAHOVA RIVER BASIN

JAPAN INTERNATIONAL COGPERATION AGENCY

E-F24



[ R
| ~ I |
T A NI B
I \‘"I:l v } !
ey rmermemmnd
' |
1' e e o e |
i | i I
i | { I
pomm o boev—d
i ' Ly |
~
D S
NeT) Nel e g ourey
-y ~ /7 [ kit
| |
| | it h] ]
= | L
i
r——-}-'—--l FLOTATION TANK |......1
i ~ b
R e i
b~ PRESSURE TANK __ __ __ P B
| ~/ |
{
: PRESSURIZED PUM-F" :
[ e 2 25D TUM
: | I i
[ l I i
I _;......i |t et
|

1

! \,\ }-:

g 7 a NP |

~ /7
LEGEND

—

r_——i PLANNED
e FACILTIES

Q 2 4 3 8 10m FLOW OF

[ s ke . —
¥ WASTEWATER

STUDY ON THE MASTER PLAN FOR ) : -
WATER ENVIRONMENT MANAGEMENT oN | Fig: 47 Extension Plan of Wastewater
THE PRAHOVA RIVER BASIN

JAPAN INTERNATIONAL COOPERATION AGENCY FE. PLOIESTI (4047)

E-F25







ATTACHMENT






QUESTIONNAIRE ON INDUSTRIAL
WASTEWATER TREATMENT
(PLEASE FILL THE BLANK)

Date

Respondent

LBASIC INFORMATION
1} the company and factory name
2)  ownership
3) address
4)  area of the factory (m?)
5) el

6)  fax

2. OUTLINE OF THE FACTORY
1y  major products

2)  outline of production process (description or flowsheet)

3)  annual sales amount

fiscal year 1995 1996 |

annuat sales amount (leifyear) ]

4) annual production of each major products

5)  major raw materials

6)  annual consumption of cach major raw materials
7)  total employees in the factory

8}  working hours per day

9  working day per week



3WATER USE
)

water source and quantity

: .. Wwalersource .
| water supplicd from Romanian Waters

| river water

| wellwater

[total

quantity (m¥/day)

2)

purpose of using water

purpose

unit

~quantity

recycle quantity

recycle ratio (%)

(boiler
| raw inaterial
cooling

o'/day |

| washing

4. WASTEWATER

b

effluent quantity each process and receiving body

production process

process 1

process2

N process3 |

into the river (m*/day)

into the sewer pipe (n*/day)

Please describe each production process.

2)  wastewater treatment plant

a}
b)

flow sheet

completion year

type of the treatment plant

treatment plant capacity (m*/day)

Have you already installed any treatment plant ?

If the trealment plant exists, describe the followings:

yes/no



3)

quality of the wastewater

parameter unit Intet to the treatiment Qutlet from the factory
_____________________________ T plant (ifexists) 1 ortreatmentplant
| emperatare  {C | - _ 3
pH __ . .
Bep . |mgh —b
COD (Mn/Cr) my/l L B
S5S jmga )
Electricily conductivity mS/cm L
Qil [ mgA U B
Heavy metals | mgA o I
Any othets mg/l S

5. USE OF CHEMICAL

1f you have been using of stocking the following chemicals, please check the mark.

Oil, Acid, Alkali, Phenol, Cd, CN, P. Pb, Cr*', As, Hg, PCB, Trichloroethylene,

Tetrachtoroethylene,

6. ANY OTHER COMMENTS

THANK YOU VERY MUCH FOR YOUR COOPERATION

ANSWERING THIS QUESTIONNAIRE

WITH
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ACHAPTER T EXNISTING MONITORING SYSTEM

1;1 General

Chapter I describes miainly data monitering miethods, availability of data and data filing on flow
rate and water quality for the river water and cffluent from pollvtant sources in the Prahova
River System. During the study, database of the Romanian Waters, Prahova Oflice was
analyzed and the necessary improvement has been imade as described in Chapter 1. Fherefore,
coding system of the rivers and the pollutant source used in the database of the Romanian
Waters are also explained in this chapter.

1.2 River System

1.2.1  Code for River System

The Prahova River System under the JICA Study is one of the tributaries of the Ialomita River
which joins to the Danube River. The code of the river system of Romania has been determined
and used widely. Accordmg to this coding system, the code of the Jalomita River is 11 and that
for the Prahova main river is 120,

Fach of the tribulasies has code number mcreasmg from the upstream to the downstream. Table
F.1.1 tabulates the code for rivers comxstmg of the Prahova River System and Fig. F. 1.1
indicates the location of rivers composing the Prahova River System. The codes of the main
tributaries are: 120.1 for the Azuga, 120.9 for the Doftana, 120.13 for the Teleajen, 120,16 for
the Cricovul Sarat and 120.13.14 for the Dimbu. Period “.” is nceessary te be included in the
code, for example, to distinguish 120.11 for the Poenari and the 120.1.1 for the Unghia Mare.

1.2.2 River Flow Rate

There are twelve (12) staff gauge water level gauging stations located in the Prahova River
System mentioned above. These stations are operaled by the Romanian Waters Prahova Office.
Location of the stations is indicated in Fig. F.1.2 and Table F.1.2 tabulates the period of the
observation far each station among which the oldest record dates back to 1951. Observation is
made three (3) times a day and converted to the flow rate using the raling curve which is made
from the discharge measurement.

The National Institute of Meteorology and Hydrology (NIMH) under the Romanian Waters
compiles all of these hydrological data as the National Hydrological Database.

In addition, the hydrological dala on dam operation such as reservoir water level, inflow and
outflow discharge for two (2) dams in the Prahova River Basin is available at cach dam
operation office.

1.2.3  River Water Quality

The water quality of the Prahova River System is monitored by the Romanian Waters Prahova
Office at sixteen (16) monitoring points as indicated in Fig F.1.2. The monitoring points can be
classified into two (2) types, namely national level and local level monitoring points. At the
national level moniloring points, monitoring is made once a month, while at the local level
points, it is made every two (2) month.



Number of parameters monitored at both of the national level and local level monitoring points
is determined basically based on the waler quality as follows.

At the points in the ¢lean water river section, 20 paramcters consisting of general parameters are
monitored. For the points localed in rather polluted sections, 27 paramelers are monitored,
including heavy mefals, extracied substances (oil) and detergents in addition to the gencral
parameters. In the most polluted sections, S* is measured in addition to 27 parameters to
analyz¢ anaerobic condition of the section.

The parameters observed al each of station are tabulated in Table F.1.3. In addition to the 20
parameters, 10 more paramelers are observed in seme sections as indicated in Table F.1.4. The
Romanian Waters Prahova Office keeps these water quatity data for the Prahova River System
frorn 1993 in which the Romanian Waters was established.

1.3 Water User

1.3.1  Code for Watcr User

Romanian Waters Praliova Office keeps inventory data of water uses, which uses water of the
Prahova County more than 0.2 I/s and discharges ils wastewater into the Prahova County.

At present, 344 water users including five (5) Hydrotechnical Systems under the Romanian
Waters, which are taking water and supply to the local public service companies, are registered
in King 1l database (which is explained in 1.5) of the Romanian Waters, Prahova Office. The
names of these water users are listed in Table F.1.5 together with their code number, name of
towns where the pollutant sources are located and source type. The source type is classification

from view point of pollution and classified into three (3) types, namely sewerage, factory and
livestock farm.

1.3.2 Flow Rate of Effluent from Water User

King II Database contains monthly actual flow rate data of water users which discharge their
efMuent into rivers, domestic sewerage system or industrial sewerage system. In this database,
location, category of activity, w/ and w/o treatment plant and discharging point/type of effluent
channel are stored in addition to the actual monthly flow rate.

In 1997, there were 164 water users in the Prahova River Basin discharging their wastewater
through 189 effluent channels; namely 13 to river w/o treatment, 73 to river w/ treatment, 82 1o
domestic sewerage system, 7 to industrial sewerage and !4 to underground.

1.3.3  Water Quality of Effluent from Water User

Romanian Waters Prahova Office monitors water quality of efftuent from the water users based
on water quality montitoring plan, Table F.1.6 indicates 1997 Water Quality Monitoring Plan.
The frequency of the momtoring and parameters to be monitored are decided from the permitted
flow rate (annual average) and the aclivities of the water users.

In 1997 the monitoring was made at 109 outlets of 100 pollutant sources. The frequency of
monitoring changed from once a month for water user with flow rate more than 100 L/sec, to
once a year for those with low flow rate less than 10 L/sec. The average frequency was 5.2
times a year. Regarding number of parameters, maximum number of parameters observed in
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one outlet was 21, and minimum was 10, while the average was 16.5 parameters.

The Romanta Waters Prahova Office keeps water quality of effluent from the pollutant sources
1 its jurisdiction including the Prahova River System since 1993

$.4 Laboratory

Through the inventory study it is found that water quality analysis for water quality
management of drinking watcr and sewage is made by water supply and sewerage companies
under municipalities and towns, Tn arder to check ability of (hose laboratories, the equipment
and number of staft’ were surveyed and ranked by a criteria (Table F.1.7) based on the
cquipment which they own. Tables I'.1.8 and F.1.9 tabulate the laboratorics of the companics in
the Peahova River Basin

In the Prahova River Basin, there are 16 local public service compantes which supply drinking
water and operate sewerage system. Out of these 16 companies, S companies own laboeratorics
for the drinking water and four (4) laboratories are ranked “C7, while regarding the sewage, &
companics possess laboratories all of which are ranked “C”.

The Romanian Waters Prahova Office has three (3) laboratories at cach of its purification plant
for drinking water and onc (1) laboratory for the sewage and river water at Ploiesti Office. Out
of those laboratorics, two (2} laboratorics for the drinking water and that for the river
water/effluent are ranked “IB”, while one (1) remained laboratory falls into the rank “C”.

In Tables F.1.8 and F.1.9, two (2) laboratories with rank “A” arc included which own advanced
cquipment. The first one is ICIM (Environmental Engineering Research Institute) under the
MWFEP and the other is ICPT {(Cimpina Institute for Oil Research and Technology) under the
private company PETROM R.A. which is in charge of all Romanian oil reservoir and some gas
platforms. These two (2) laberatories conducied analyses of river water and treated water during
the leakage of oil from oil pipeline explained in Chapter I1.

1.5 Data Filing System

I.5.1 Computer System and Data Transmission

Fig. F.1.3 indicates computer network in Romanian Waters Prahova Office and Fig. T.1.4 shows
national data transmission nefwork. All the data rclated to the water management including
water qualily data are processed by the computers in the Water Management Seclion and sent to
the Romanian Waters Headquarter through data modem of the computer in the Dispatchers
Scction using the DOS software. The Information Office indicated in Fig.F.1.3 is directly under
the Buzao Branch and collects all data made in the Ploiesti Oflice.

1.5.2 Database

The King 1l Database System was developed for waler supply and wastewater management of
the Romanian Watcrs. This system was completed in 1994 and is used by all branches and
offices including the Prahova Office. The FOX PRO databasc software for the water
management of its jurisdiction is used for the King 1T Database System. In Prahova Oflice, the
Water Management Section inputs all data and eperates/maintains the database.

The database contains 14 files as mentioned below,
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(1

(2)

(3)

()

(3)

(6)

(N

Information abowt consumers and/or pollution sources (infban.dbf)

This tabte contains data of user, code, location, wsage, category of usage (industry,
sewerage, and livestock farm), hydrographic bashy, recycling degree, necessary volume
of water, supplied volume of water, ete.

Intake:

{a)  Surface (capsup.dbl)

Surface intake data have hydrographic basin, river name, river, type of intake,
annual working days, daily working hours, medium, maximum and minimum
flow rate, clc.

()  Underground (capsub.dbif)

This table has ficlds of location, hydrographic basin, name of the water, type of
the water source, infake type, purpose of the water wsage, flow rate, annual
working days, daily working hours, ¢tc.

{¢) Network {capret.dbf)

This is related to water supply from the water network system under the
Romanian Waters and mwunicipalitiestowns. Data of location, hydrographic
basin, network quality, type of the water source, flow rate, annuval working days,
daily working hours, ete. are included in the Network table.

Water Treatment Plant {tratare dbf)

This table is for the location, purpose of water usage, waler treatment method, water
treatment technology, flow rate, cle. {n the Ploiesti Office, no data is installed to the
table.

Water Distribution Plant (distribu.dbf)

Tank characteristics such as length and height, network characteristics, etc are planned
to included in the table, however, this table is not used in the Ploiesti Oftice.

Water Purification Plants (epur.dbf)

Waier purilication plants table has data of the location, intake network characteristics,
type of purification plant, type of discharged water, but in the Ploiesti Office, this table
is neither prepared.

Wastewater Discharge (restitu.dbf)

This table is for the wastewater discharge {rom the sewerage, {actories and livestock
farms and inciudes the location, hydrographic basin, discharge type {surface or
network), discharged water type, ¢te.

Water Quality {calitr.dbf)

This file contains no data at present. It has fields for the values of the Row rate,

measurement date, permitted water quality, recorded {actual) water quality.
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In stead of this file, the Romamian Waters records the water quality of the factorics,
sewerage companics and the livestock farms in Excel Fifes to calculate the maximum,
minimum and average concenlration for cach parameter.
(83  Moauthly Recorded Velume
(a) Intake
()  Surface (volics.dbf)
{1 Underground (volicl.dbf)
(i) Network (volic.dbf)

Each table centains flow rate, yearly working days, daily working hours, monthly
intake volume, etc.

() Discharge
(1)  Surface (volirs.dbf)
(i)  Network (volirr.dbf)

These tables include Monthly / yearly discharged water volume, maximum
volume of discharged waler in an hour, discharged waler type, purilication
degree, etc.

{9) Necessary volume

This file docs not exist in the dalabase. The file is supposed to contain data about the
ratie between the water quantity which the consumers consider to need and the actual
quantity they consumed.

(10) Flow rate measurement {debitmet.dbf)

This file, which is planned to centain data en the measuring devices and the consumes
used, is not used in the Ploiesti Oftice at present.

(113 Pumps (ppomp.dbf)

This file contains no data and is not used at present in the Ploiesti Office. This file is for
the data on the water pumps which the consumers use te collect water.

153 GIS

In the Romanian Waters Headquarter, CARIS GIS software is introduced and being tested to
evaluate/assess the effectiveness or usability of the GIS in the ficld and activitics for the water
resources management. The Database Office, the Romanian Waters Headquarter digitized and
input data only one sheet with scale of 1:100,000 for evaluation/assesstment. At present,
extension of coverage arcas and official use of CARIS GIS software for the water resources
management have not been decided.



1.5.4  Other Data Filing

The water quality data for rivers are input at each branch and oftice including the Prahova
Office and then all the data arc collected from the branches/offices and stored in the Remanian
Waters Headquarter. The software for this purpose is made using the language PASCAL.
Therefore, to obtain text data and use in other software, special program writien in PASCAL
nceds to be prepared by a programmer good at PASCAL software.

The water quality data for the Prahova River System since 1993 up to the present have been
input and are kept by the Prahova Office in the file prepared by the PASCAL.

In Prahova Office, water quality data for eftftuent from pollutant sources are being input, using
Excel software. Qut of data observed and kept in the Ploiesti Office, only 30 % of data can be
input in computer.



CHAPTER T IMPROVEMENT OF MONITORING SYSTEM

2.1 General

Chapter 11 describes the improvement plan of existing monitoring and data flling system of the
Romanian Waters Prahova Office in consideration of the study resulis explained in Chapter I

Regarding data filing system, new database system is under preparation and will be installed in
the computer of “Water Management Authorization” of the Romanian Waters Prahova Office
by the end of the study.

2.2 Improvement of Water Quality Monitoring

2.2.1  Objective of Water Quality Mo.nitoring

Romania has issued water quality standards since the early 1960’s. Quality standard for surface
water STAS 4706/88 remains the same as established in 1988. In casc of effluent limits in waste
water discharge, the new standards were established in November 1997 by the NTPA - 001 for
wastewater discharging into rivers and NTPA — 002 for wastewater discharging into sewerage
system.

The objective of the water quality monitoring is to monitor whether water qualtity of the surface
water and/or waste water is tower and higher than the limits of the corresponding standards
mentioned above through the periodical observation to be conducted by the Romantan Watcrs
as the basis of the water quality management in the Prahova River Basin.

2.2.2 Improvement of Periodical Observation

Table F.2.1 tabutates number of parameters and their concentration limils stipulated in STAS
4706/88, NTPA-001 and NTPA-002.

(Y Surface Water

The water quality of the Prahova River System will be monitored at present sixteen
(16)-monitoring points, all of which are judged to be imporant to evaluate the water
quality of the Prahova River System. However, the parameters to be monitored will be
increased to 51 in accordance with the STAS 4706/88 with frequency of ence a month.

In addition to the above, reservoir .Watef quality monitoring will be continued at seven
{7) points for each of the Paltinu and the Maneciu reservoirs. Number of the parameters
is same as those for surface water and with the frequency of once a month.

(2) Wastewater

In the improvement plan, monitoring will be conducted with a frequency of once a
month to all the effluent channels of all the industrial/agricultural establishments, which
discharge their wastewaler 1o rivers and/or sewerage system. The number of effluent
channels are 168 and out of them, 86 channels are to rivers and 82 channels to sewerage
systems.
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Considering  characteristics. of wastewater in - respective activitics,. industrial and
agricultural establishments dre broadly classified into five (5) groups and parameters lo
be observed are recommended for cach groups as fabulated in Table [.2.2.

The sewerage systems in the Basin receive some industrial wastewater in addition to
. human.waste. Then, the necessary monitoring parameters of thc sewerage effluents vary
~ depending on the industrial activitics covered by the sewerage system. The monitoring
parametcrs of the SEWCTage ‘effluents are obtairied by combining the parameters of the

industrial groups given in Table F.2.2. The proposed combination of parameter groups
for cach sewcrage are shown below.

Sewe Combination Sew Combination
cwerage of Group No. Drwerage of Group No. - .-
Predeal 5 Slanic 5
Azuga 4,5 Valenii de Munte 2, 5
Busteni b © BoldestiScaieni  -2,4,5
Sinaia 2,335 Urlati 3,4,5
Breaza 2,5 Ploiesti 2,3.4,5
Cimpina 2,4,5 . Floresti 2,5
" Baicol 2,45 “Manecin 5
Plopeni 2,5 o

2.2_.3 Laboraim_‘y

In order t6 momtor thc water quahty stlpulated in STAS 4706!38 NTPA-001 and NTPA-002
equipment listed in Table F.2.3 are necessary to be purchascd 5o to analyze with hlgh accuracy
and a new laboratory of one-story shown in Fig. B2.1 is planncd to be constructed at the back of
the Romanian Waters Prahova Office. This laboratory consists of eight (8) rooms (864 m?),
which accommodate the equipment described above as well as warehouse/garages (120 m2) for
three {3) vehicles.

23 Improvement of Data Filing System

2.3.1 Problems of Existing King I and Other Data Filing System

King 11 database system, which is used broadly in the headquarter and regional branch offices of
Romanian Walers, has several problems as tabutated below.

(1) The software for the King II database is FOX-PRO Ver. 11 which runs under DOS and
‘not under the WINDOWS and is so old-fashioned that programmers who maintain the
systcm and reference books which explain the soﬂware can hardly be found,

(2) The data stored in the King Il database are hard to be exported to other application
software such as MS Excel and MS Word for analysis and circulation because of the
data compalibility of the FOX-PRO Ver. Il.

~ (3) Data is designed directly to input to tables of the King I database thal causes input
errors as well as takes time to input data

(4) Master data such as name of water users are recorded with other data such as permitted
discharge data in the same table of the King 11 database,
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(5) Name of water users and rivers is directly input to some tables of the King {1 database.
However, due to the Romanian alphabet, same municipalities and’or rivers have
different speling in database like “Cimpina” and “Campina” which are ideatified to be
different in the computer soflware,

In addition to the King I database, wastewater quality data stored in a computer has the
following problems,

(1)  The wastewater data is stored using the MS Excel just to obtain the average, maximum
and minimum concentration of the ycar.

(2) ‘Therefore, this is not database and cannot be used in any other purpoases and any
applications.

Regarding the PASCAL sofiware to record river waler quality data, this application soflware is
judged.to be complete with high quality function including making graphs. Therefore, it is
recommended to use this software and simall a program to export data in the form of text file ahs
been completed so that data can be used in other application software.

2.3.2  TImproved Water Management Database Software

In consideration of problems of the existing King Il database, water management database
software has been newly established by the JICA Study Team during the second ficld survey.

(1) Basic Concepts of Improvement of King I Data Base

Basic cancepts 10 improve (he King i database are tabulated hereunder which is
decided through the discussions with database experts in the Romanian Watcrs
censidering the problems mentioned above.

(a) Database soflware “MS Access 977 for Windows 95 is used for the new database

which is widely used and is easy te import data from and export data to “MS
Excel” and “MS Word”,

(b} Mater data will be separately recorded in tables from other data for casy
haintenance.

(c) _“Menu”, input forms and report forms ate prepared in consideration of actual daily
works so as to easily input data for anybody and to avoid mistakes as much as
possible.

(d) Code of water user and river are used more often so as o avoid mistake or
confusion in spelling.

(e) All wastewater quality data which are kept by the Romanian Waters in the form of
the Excel file or just on papers will be inpul into a wastewater quality table of the
new database.

(D 'The FOX-PRO’s “dbf” files for all tables are designed to be created from the
“Menu” mentioned above in consideration of data compatibility with King 1
databasc in Headgquarter and regional branch offices.



@

Structure of New Water Management Database Systom

(a)

(b)

©)

Menu

Fig. F.2.2 indicates main menu for new water management database system.
Following existing King 11 Database, the werks of the new database can be
classificd into (i) Water Supply/Discharge, (i) lrrigation Systein and {fii)
Piscicullure System. From the main menu, user selects one of the works to bo
done and then proceeds the deeper structure of the menu. Figs. F.2.3, F.2.4 and
F.2.5 show contents of menu for these three (3) works.

For Water Supply/Discharge, the works are further separated into (i) Master
Table Input/Ldit, (1) Quantity Data Input/Edit, (in) Quality Data Input/Edit, (iv)
Creation of DBF file, and (v) Report.

Fig. F.2.6 explains the flow of water quantity data processing. ‘The data such as
monthly water volume are input to data table through “Forms” using “Quety” {o
indicate information in master table such as water user name. When data is output
in “Report” andfor exported in the DBF file, {able with same format with King I!
database is created through “Macro™.

Fig. F2.7 shows the flow of waler quality data processing in which similat
“Form”, “Query”, “Repoit’” and “Macra” are prepared. For the water quality data
analysis, graph and three (3) types of summary table are also prepared.

As far as Irrigation System and Pisciculture System are concerned, the works can
be separated into {i) Master Table Input/Edit, (i} Quantity Data Input/Edit, (i)
Creation of DBF file, and (iv) Report.

Table

Table F.2.4 tabulates all the tables included in (i) Water Supply/Discharge, (i)
Trrigation System and (jii) Pisciculture System. Tables can be classified into (i)
master fablé, (i) data table and (iii} DBF table. All the tables in King 1 are
included in new database system as master table or data table but excluding
redundant ficlds. Master table contains information, which are seldom changed
such as user code, name, address, permitted volume and so on, while data tables
record monthly data and other variable data. DBF tables have same fields with
the King 1l Database and used to export data.

In addition to lhese tabIes the new database has four {4) tables related to water

quality data analysis ‘as shown in Figs. F.2.8 (table MASTER_QITEM), F.2.9

(Tables D_QUALITY DATE & D QUALILTY DATA) and F.2.10 (Table’
DATA QUALITYA). Table MASTER_QITEM records effiuent limits stipulated

in NTPA-001 and 002 and used in graphs of water quality so as to easily find

factories, the. effluent of which exceeds the standards. Tables

D QUALITY DATE & D QUALILTY DATA records code of water user, date

of observation and water quality concentration data as shown in Table F.2.4.

Table DATA QUALITYA is a work table to input data and to store related data

1o Tables D QUALITY DATE & D QUALILTY DATA

Query
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- Table F.2.5 indicates query of new database system. Query is used in new
database system, (i) to display information of different tables in “Forms”, (ii) to
make DBE tables by deleting old data from and adding new data to DBF tables,
and (iii) to procus and GISplay waler quality data. :

(d) Form

List of prepared forms is indicated in ‘Table F.2.6. Form is used in new database
(i) to input data to master tables (Fig. F.2.31) and data tables (Fig. F.2.12), (ii) to
select water user, parameter and/or date so as to display (Figs. F.2.13 to F.2; 16)
or print water quality data (Fig. I.2.17) and (jii) to dlsplay sclected water qnahty

data in the form of graph or summary tahle,
{c) Repont
Table F.2.7 tabulates reports prepared for new database. Figs. F.2.18 and F.2.19

ar¢ samples of reports for master table and data table, respectively. Fig, F.2.10 is
repost of water quatity data record.

24 Cost for Improvement of Monitoring System
24.1 Purchase and Construction Cost

The purchase cost and construction cost fclated to the improvement of momlonng system
consist of purchase cost for laboratory equipment, vehicles and furniture as well as the building
construction cost and these costs are estimated based on the market prices.

The total purchase cost is US$ 1.4 million and purchase cost of respective items are tabulated in
Fig F.22.

The construction cost of the laboratory is estimated as follows.

Item Arca (md) Unit Price (US$/m%  Total (1000 US3$)
I story Building 864 500 432
Garage and Warehouse 120 300 36

Total 934 468

The total purchase cost and construction cost related (o the laboratory is estimated to be USS 1.8
million as tabulated below.

Item Cost (US$ 1,000
Purchase Cost 1,356
Constroction Cost 468

Total 1,824

242 0O&M Cost

The O&M cost related the laboratory is composed of man-power cost and consuming materiat
cost.
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The number of personned who is related to the monitoring system in the Romanian Waters
Prahova Office is listed below.

Deparliment Existing Plan
Laboratory 15 5
Water Management Authorization: Permits/Licenses 10 ‘ 15
Driver 0 3

Annual man-power cost covering all the personnel for the plan will be US$ 61.0 thousand,
while annual consuming material cost is USS$ 33.9 thousand (0.25 % of purchase cost), totaling
US$ 94.9 thousand.
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CHAPTER I ACCIDENTAL RIVER WATER POLLUTION

RN General

This chapter explained the results of accidental river water pollution. At first, past accidental
pollution is described based on the records which are kept by the Romania Waters Prahova
Office. Then, existing information system and preparedness for accidental pollution are
presented.

Then, considering the tocation of major industrial/agriculiural establishments, characteristics of
water use in the Prahova River Basin as well as the cause of past accidental polfution, measures
ta prevent or reduce accidental pollution is discussed,

3.2 Accidental Pollution Records in The Past

In the Prahova River System, the accidental river water pollution has occurred several times and
caused serious damage to the inhabitants. Table F 3.1 tabulates 18 accidental pollution records
from 1989 to the present summarized from documents and/or letters kept by the Romanian
Waters Prahova Office.

The accidentat pollution in the Prahova River System can be classified info two (2} types. The
first type is leakage and/or spill of hazardous substances and the other is leakage of oil from oil
pipeline from Ploiesti City to Brasov City which runs along the Doftana River of the Prahova
River System.

Out of 18 accidental pollution records mentioned above, the first type is seven (7) and the
remaining 31 accidents are related to the leakage from the oil pipclines. The first type accidents
occurred inside or near to the Ploiesti City where a lot of refinerics locate. The spilled or teaked
substances were mostly petroleum and its products. In most cases, river water was not
contaminated due to prompt actions including installation in the outlet and/or channel
connecting to river of dam of soil and/or oil fence from straw fixed to the wooden piles.

The second type accidents further can be classified into two (2) types in consideration of their
causes. Out of second type accidents of 11 cases, tour (4) cases are leakage related to
breakdown of facilities of pipeling including damage of pipeline due to landslide. For these
accidents, also prompt countermeasures such as installation of oil fence and/or soil dam wee
taken and damages occurred only in the fimited area.

In all the accidental pollution experienced in the Prahova River Basin, most scrious accidents
are caused by leakage of diesel oil from the pipeline due to the corrosion which occurred in
1989, 1992, 1995 (3 times), 1997 and 1998.

The pipeline is owned by PETROTRANS located in Ploiesti City and put into service in 1980 to
carry the diesel oil from Ploiesti to Brasov. The pipeline is 1283 km long, with a diameter of 12
inch 3/4 (32.4 cm) and wall thickness 8.4 mm. The pipeline is buried 1 - 2 m in the ground. In
order to convey diesel oit from Ploiesti to Brasov, four {(4) pumping stations are instalied with
capacity of 180 m3/hr.

In three (3) cases of 1989, 1992 and the first accident in 1995, the leakage was occurred from

crack made on the pipeline installed upstream of the Paltinu Dam. In the two (2) accidents
excluding the 1989 case, the leaked oil was prevented from reaching the reservoir by the
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construction of small dams. In the 1989 case, the leaked oil entered into the reservoir but diese]
oil could float on the surface of the reservoir and be burivt by fire so that no pollution occurred
i the downstream.

The leakage of the second and the third cases in 1995 occurred from the cracks made on the
pipeline between the Paltinu Dam and the Voila Purification Plant. In this portion, the pipeline
is buried in the sloped hill located in the left bank and the leaked eil reached the Doftana River
from the underground after expanded in the ground.

Recause of this flew condition of o, measures to prevent from oil inflow to the river was hard
lo be taken. Therefore, the oil pollution continued and the Voila Purification Plant under the
Romanian Waters stopped drinking water supply for long period.

The period of suspending drinking water was fram March 7 1995 to May 24 1995 for the
second accident in 1995 and from Deccmber 27 1995 to July 31 1996 for the third accident in
1995,

Alfected towns due to the suspension of the drinking water supply were Cimpina (Population
41,000), Breaza {19,000), Cornu (4,000), Banesti {5,700), Telega (3,000) Floresti {5,500),
Moreni (14,500), Baicoi (14,000) and Ploiesti (125,300) totating population of 232,000. Out of
these towns, the drinking water coutd be supplied from the Maneciu Dam, However, in other
towns where the water is supplied from only the Voila Purification Plant, the drinking water
supply was completely stopped for the period mentioned above.

In 1997, it is said that the leakage from the PETROTRANS oil pipeline were occurred two (2)
times near Valea Doftana Village. Hewever, the Romanian Waltcrs Prahova Office has no
information on these accidents.

Fig. F.3.1 shows the past accidental poliution map which indicates the Prahova River System,
the water supply network, the PETROTRANS oil pipeline, affected town and the points where
accident occurred with number of pages of Table ¥.3.1.

3.3 Information System and Preparedness for Accidental Pollution

In accordance with Water Law Article 23, water users are obliged to establish an office and
assign its chief for the prevention and control of accidental pollution, to take urgent measures to
eliminate the causes and effects and to immediately notify the Romanian Waters, In case of
accidental pollution, the Romanian Waters immediately warns the water users and the public

administration authoritics downstream to take water protection and damage minimization
measurcs.

Also in accordance with Water Law Article 23, water users are abliged to prepare and apply
their own plans for the prevention and control of accidental pollution. The preparation of the

plans is carried out in accordance with a frame-methodology established by Ministry Ocder
278/1997.

In accordance with the Ministry Order 278/ 1997, in order to elaborate the plans of prevention
and control of accidental pollution, the watcr user scttled by the Romanian Waters is obliged to

make up an inventory and scttle the activities, places, installation (critical points) that can
produce accidental pollution.

In case of the PETROTRANS, an inspection team is established to patro! the pipeline condition



under the office for the prevention and control of accident pollution. In case that the action team
finds lcakage of diesel oil, the office dispatches necessary personnel with materials and

equipment which are prepared in accordance with Ministry Order 278/1997 and inform to the
Romanian Waters, '

The Romanian Waters dispatches engineer(s) to the accident point and gives necessary advises
to eliminate the cause of the accident.

34  Location of Major InduslriaUAgricultura! Establishments

Fig. F.3.2 indicates location of major indusirial/agricultural establishments and sewerage in the
Prahova River Basin together with their activities. Table E.3.1 shows name of establishments
corresponding to Fig. F.3.2 and name of toxic substances, which may flow out from the
establishments and cause accidental poltution. Data/information of toxic substances, which are
stored in respective establishments, are not obtained and therefore, toxic substances in Table
F.3.2 are estimated from activity of each establishment.

5 Measures for Accidental Pollution

The characteristics of water use in the Prahova River Basin are as foltows:

(1) Drinking water is taken at Voila Intake of the Doftana River and the Valenii de Munte
Intake of the Teleajen River, both of which are located in the upper reaches and
conveyed through water pipelines to large cites and towns which are located in middle
or downstream such as Cimpina, Baicot, Boldesti Scaieni and Ploiesti.

(2) Drinking water for other towns located upper reaches such as Azuga, Busteni and Sinaia
is taken from tributaries with clean water and not from the Prahova River main cource.

(3) Water taken at the middle and tower reaches including the Nedelea Intake is used for
industrial water and/or irrigation water and not for drinking.

As understood from the Fig. F.3.2, all the industrial/agricultural establishments are located in
the downstream of the intake points for drinking water and thus, present information system,
preparedness and measures taken in the past accidents such as construction of dams in rivers are

judged to be sufficient considering that no serious damages are reported as tabulated in Table
F.3.1.

However, the accident pollution from the oil pipeline of PETROTRANS is different from
accidents caused by industrial/agricultural establishments, since the pipeline is installed atong
the Doftana River, which is the source of drinking water, and thus this accidents poliution

affects more than 200, 000 inhabitants living in the large cities/towns, which actually occurred
in 1995.

The leakage of oil was first found in 1989 and since then recorded seven (7) times including
latest one, on July10, 1998. The oil pipeline is buried in the slope of monitions/hills along the
Doftana River and leaked oi! percolates in the soil to the river channel. This type of the flow is
hard to be noticed, but the inspection team of the PETROTRANS fortunately found oif leakage
in five (5) cases before the leaked oi! reached and entered to the river channels.

The cause of the leakage is hole or crack made on the pipeline due to corrosion and frequency
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of leakage will increase more in the fiture and consequently, the oil pipeline along the Doftana
River from the Voila Intake to the upper end of the Paltinu Reservoir should be urgently
rehabilitated and/or reinstalled. Regarding oil eakage from the oil pipeline upstream of the
Paltinu Reservoir, the influcnge is nol so scrious comparcd with the downstreara portion, hence,
the slrcngthenmg of leakage w '\tchmg by the action team is proposcd

Bes:des the rchabiht'mon and/or rcmsl'ﬂhuon of thc oi! p}pclmc app!lcablhty of an oil deiector
is considered. This measure is to install sensor (8) which can detect oil ﬂoalmg in the surface of
tiver waler and gate of mt'aI\c to thc Voila Punﬁcallon Plant IS closed in case that the 01! is
detected, .

Fig.F.3.3 shows one type of oil detector, which floats on the surface and detects oil by the
change of clectric conductivity. When oil is detected, a lamp mounted on the detector is on and
message of ail deteclion can be sent to any places through wire between the detector and bank
and then telephone system. However, considering thin flow of the cil-fleating on the river
surface and moreover, not all the surface, lhlS type of detectors may be used as supplcmcntary
measure, if it can be applicd.

3.6 Replacement Cost of Existing Qit Pipeline

The cost of accident poliution measures ‘consists of replacement cost of existing oil pipeline.
The portion of oil pipeline which should be replaces is total 15.67 km, from the Voila Intake to
the Paltinu Dam (8.12 km) and from the Paltinu Dam to the end of the reservoir (7.55 km). ‘The
‘total replacement cost of the oil pipeline with the length of 15.67 km with diameter of 12 3/4
inch is estimated to be US$ 4,701 thousand (unit cost US$ 300/m).
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Table F.1.1 Cldde_fof Prahova River System

Code Name Code - Name - - |
120 . |Prahova 120.43.12 [Telega (Mislea)
1200 |Amga 200302 l)_” |Mislei
12000 |UnghiaMare  [12003.022  |Rune(Runcw) |
120.1.2 _ |Limbasel  Ip20.13.123  [Doftanet
120.1.a o Valea Tu:culm B 7 12013 124  |Cosmina B
120.1a Vdeakmeimm_ _“120131241 _,Lugum L o
120.2 . [ValeaCerbului  1li20.13.13 __|lazul Monlpr_TelcaJen
120.3 _|Zamora - 120.13.13.1 . |Bucovel
1204 - |ValeaRea 120.13.13.1. 1 ) Cmcmneasca
120.5 qPeles  112013.13.0 - |Lipanesti
120.6 __Jtzvoru) Dorutui = 120.13.14 D;mbul (D:mbp) iiiii
120.7 - |Valea Beliei ~ [1120.13.14.Y  {Vatea Larga
120.7.1 ~ |Talea _ W120.13.15 © |Ghighiu-
120.8 __|Cimpea (Clmpma) 120.13.16 I_’;n_l_ll__Rece o o
1209  |Doftana 120.13.16a  [Seava =~
1209.1 _ |Musita 120.13.17  |Leaotwl
120911 Manole 120132 |Stina
1209111 [ValeaCalda, . 120133 |Bobu ,
1209.10  [Purcarn 120.13.4 |Capen o
120.9.2 __{Neagra 120.13.5 |Telejenel
1209.3 Orjogoaia __~~ §120.13.6  |ValeaMare
12094 ~ Phstep . 20137 Crasna
120.9.5 Negras “120 13.8 |Drajna -
120.9.5.1 Cucioaia ~ |1120.13.8.1  |Ogretineanca
120.9.6 _|Erniereasa 120,13.9 Stilpt
120.9.7 Florei ~ [i20.43.9a  |Gura Viticarei
120.9.8 Paltinoasa 20,14  |Vitman L
[1209.9 Secaria ~fr20as |Tuianca )
120.10 | 1Viroaga 12016 _|CricowalSarat
120.51 Poenari 120.16.1 Lapos
120.12 Viisoara _|120.162  {Salcia
120.13 L "[éleajen i 20 '163‘ - Ct_agld_eanca o
120.13.1 __ |Gropsoarele W2e164  |Matia
120.13. 19 Bughea B 120.164.1 Lopanta (Lopatna)
1201301 |varbilaw . H120.1642  fSarael
120.13.11.1  |Alnis 120.1642.1  [Tulbwea
120.13.11.1.1  |Bertea 2016422  {Baltesti
120.13.11.2 Stanic 120.16,4.a _{Tulburea_
120.13.11.2.1 |Tariceanca ~~ [l120.16.5 {Saratica
120166 [vabita
120.167  ~ |Cring e
120.17 Maia
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‘Fable F.1,2  List of Water Level Gauge Station

Code  Station Name River Nawme Catchment Year Remarks
L - Arca (km2) Started
111204 Busieni Prahova 130 1993
111210 Cimpina Prahova 476 1962
111215 Prahova Prahova 984 1957
111220 Adincata Prahova 3682 1951
111405 Azuga Azruga 83 1953 Between 1957 &
_ 59 stopped
111505 Busteni Valea Cerbului 26 1958
1116035 Tesila Doftana - 288 1959
111705 Cheia Teleaien 39 1966
111710 Gura Vitioarei Teleajen 491 1959
111715 Moara Domneasca  Teleajen 1434 1955
111805 Valbilau Shanic 42 1969
112105 Ciorani Cricovul Sarat 596 1966
Table F.1.3 List of Water Quality Monitoring Point
Code Point Name River Name Observation Number of Name of Water
Frequency Parameters Level
: {limes/year) Gauge Station
11180 Predeal Prahova 12 20
11190 Azuga Azuga 6 20
11195 amonte Sinaia Prahova 6 27
11200 Cornu Prahova 12 27 Cimpina
11217 Nedclea Prahova 6 27
11220 Prahova Tinosu Prahova 12 28 Prahova HOS
11205 amonte Traislent Doflana 6 20
11230 Cheia Teleajen i2 20 Cheia
11240 Gura Viticarei Teleajen 12 27 Gura Vitoarei
11250 Goga Dimbul (Dimbu) 6 28
11260 Moara Domneasca Teleajen 12 28 Moara
11270 Gherghita Prahova 6 28
11275 Sangeru Cricovul Sarat 12 20
11280 Ciorani Cricovul Sarat 12 28 Ciorani
11290 Adincata Prahova 12 27
11300 Cosiereni [alomital 12 27

F-T2



“1oyem paIn(iod 1SOTT 1 PappT 850U 405 (D)
poe 3o pamiod U1 pappe 5s0th 203 (£)
*IaEm TS UL PAAISQO s1ototrered 51 () “Furonuons JOAL U] MON

X X X LSO 08

X (wix I 34 X (@ x ¥ (PP 3L 62T
x x dump wmduensad SsoUprRY §6 X x SO 8T
X ® drny jump duws) ssvUpIg LS X X LD LT
X vyx Te01 3Unp Telo} SSOUpRY; 95 X (a)x X 0 L 92
x x Qg fooH s x (@x X o 4
{()x UMOITPOs BN S ¥ X X %

X dArpsd €5 X (v} x X B €

X {v)x ag e oa s X X <V T
X proe Agproe ¢ X sy 1T
x (v)ix i Aeare 03 b (@x % Aunap awfoEy 07
X {(v)x U Aunagonpues gt X X Joysop d-L 61
x P{RUOWRS gt X (vx X eSOy LO0d 81

x 100001da0S 1233 £t X swaposd oonsd L1

x WLIONIOY TLIE] B0} 9 X (= X ‘nx? SIORNSNS PARRDND  HT

X TIOTS TRITq 301 §F X x X Tondy HO'HPD §1

% yx x 1 Za! 0,501 T ANPISAU by X Mx X geyms L0858 +1
X (wvx x LTIop 1 o X <208 €
x x T )x x Is 71
% {mx x LmuEL i I 4 X X yms §H 11
x 200 o X (v x x TRoze Jon ot

% (y) % % L 6E % (v)x x nei0ze foN ¢
¥ X W 8L X Nl 8

b 25 LE ¥ v)x X Ut JHN L

x % ZOW 9€ X x x BAOD ¢
X (@x b tmon]] A st X (v)x x mWN-000 aod ¢
x R X (w)x X S04 ‘qog ¢

x % E S G 3 X (vix % dsus S§ ¢
x X X v 43 X (w)x X Rd Rd ¢
X X X AN IE R x smyeradmay |
RO PAN  PIEPURIS  URTURGOY U IopueEg ‘oON| 20mog DAY ppael§  URTURIIOY OY mpmereg ON

emyed TETOTZN IOUWRIEJ LAV VR TeOOTEN mouered

$39IN0S JTTU[OJ WOIF JUINTYF PUE INEA IPATY JOJ PIAIISQQ) SIdWBABY 1" X I[QEL

F-T3



L
Aso1aey

Anomng

Aoty

Aoy
eramag
Aonsey
oy

Aoy

- Arowse,]
sdvpamos
ALoled
Aropey
Aonaeg
aTraamas
Ao
Aopeg
Aoy
Te15M0g
Lsowry
Lo
Loped
QLoweg
Qo]
fLeorey
ERLIET S
Loeg
Lowey
sderamag
00T,
Lowey

Aoy
Aoy

nsag
ns01d
- fooweg
oeg

vutdwny
nndun)
vduny
wrdwr)y
‘eduny)y
Loae |
Lrosdlef
ercony
EITTL S
ELITL T o
TPTSOL
TIRUEYS
wieatg
cieutg
eeyg
neng
mrtduiry
eTdw)
TG
WG
citnry
wsAg
nr2sng
einzy
ednzy
vy
iozy
ey
e g op tnsadiy g
iy
dnzy

Anaeg  Fie) op msadifeg
Aopeg anpeg op msadery
oferamas amped P sl

[LETHOS YIIQIDIA GLor
[ESTHOTL YIHOLIA Lot
LOJIVH d'S LEor
00IVE d'S Lior

ANLLTYS "H'S LISHIONd VIVITI VYV 9t0r

V§ VNVYINOY YOVALS DS sfor
VNIGNYD TIDVY ook

- 'Y'S VIQUOONOD IS [Tk
YNIDNRD 4OV Toor

¢S YIRS [VILLNOWLR 05 TLor
VZVIUE STETOWN 0or

VZYIE IRIOUAMH fLor

VEZVIHE SVLIAID Ror

DINEVINGD NODSTHA LZoF

© DINMYNOD "da' @Y 9lov
IINEVIROD 08 LLSTUOM Tdd3s s2or
| 1ISEQ70d TS 2Lov

VIYNIS NIJE [Z0p

VIVNIS IST¥S 0Z0F

00FT VLGD V'S NITTY'D'S 610F
VIVNIS 4TV BRIk

VNIGNID "Td'ddS Ltor

VNIENID TS 4TS Linr

VIVNIS INTUED 910¢

INTLSNE VILYVH For

WYHIT YEND YNYEYD €107
INGLLSNE "D''L THOLVNVS Z10

- INZLSNE 44'QV tior

YOAZY TITVAILS 010r

VONZY ZVILS 6u0t

vonzY dd GV R00v

VONZY AVLSOd L00f

WONZY THIT St

ONIL 5C ILLERITI FUVOLVLALY YTVODS $00r
VONZY LTUYLLNIS 0P

VONZV SALUALNIS tO0t

DL WVTVLES 00f

MANCYd 3Q ITLSAD I VRIAL 200¥
TENGYd 20 TLLSFLITL TS 100r

Aoy AOEL AQONT WYFDI0S (o1t
AdOLIEL ey V'S OYIHYD DS 0Ty
bBuum ARG INATYDS ST 101+

. froneg WIS INAIYOS 53D 101
A0y AR INdOId W 001
Koy o INTAO W W G0l
dsopeg TS LLSTQTOR VTERIS 660%
faowey foureos LLSZCTION YTIHIS 6601
Kooy pnIEN ATTHNDYIL JTNOADY RGN
owey TN I TUIIBA INTIVA TYAQTOLLS $60%
Aoweg nsyod ILSZNOTLVTIOE 160
A0 AUNA IP TUMFA INEITY A AAHASNOD T60t
Kowes eultsy VAUV D'E LIS Zo0t
Arones Adng AQDNE XIUOIANHD DS 1607
Alowed  aenfun areeeiy NIYANVIN TI TS 6807
. wRmAup) SRR AIDANVIN BOLIFS NUDANYIN YOUIN 8RB0y
Loved Lic e VIHHD SL010 N (T LROT
sfemaag BN YIAHD JOLYTS NUDINVIN YOUIN y80t
NSO TALNIIA VNVEVD R0t

FI0L82A1] fasarng LLSIDNVLS YSUOQINOD TROP
MIOISDATT rIEW[0] YIOJIAY OROP
Aoprg nopl 'O L NRON DL 16610 W 9L08
AIO1E, noN L NON'DL TIRVIDNALINGS $io
201504l e VS INYVEOL)Y JTNOHOY "O'S 1L0F
A30)SIALT Rt WS INVAOLD DTNQEDY 'S 1408
YOI SO{ Hp MOTIOL VTULLVEAN] VIODROY VALYIAOO0S 0L0r
Hsof{ INSRONG VILITS LISTIONE WYTY.LIAS 00r

POISIALY Tuyeng INTHON $¥I 650
%30159A17 NSaTeATY TS VHdAS 'S gsor
MO0ISIATT e, LLSTIOYId ¥'S O TddsS "D'S €50
rug  YAOHYUL YOIW FTELSAANT 24 VELLVIIOS Teor

AIT] SIT0LY VS ZVEa0uLEd IS tsor
nsouLL NSONLL WS LLSTIOT VIVITIL VYV ofor

Aoed DSOS L5307 'Fd (o
YITAAAN YVIOIS 40D $rop

YITIAIN 'H'S WSHOE VIVITS Y AHY sror

FI0ISIALT ofng anreg 100G LISFIO T YIODAY {ror
HOOLESATT 1ofag wreg ofg-11S30TE YIODIAY Tror
SIermdg roneg © O 100IVETO'D'S THor
adhL N0 w0 ] JO HUTY DOINGS WEIN[|0 JO UEN 3pOD

(1) szas() 1238 JO ISTT

adi 1 oineg

WO JO HWEN

IRAE I CLAR

_ 22MOS HIEIN{Iod JO RN, JpO)

F-T4



Ar000]  OWNN P A AVOAZL VILDISILNA AG INTIYA W 11T
Aoy 1olatgt QLS8 SLVOTHRYATHL 60TF
A0 ey HTIUNOVIN DS WTr
WAL s WY INEDYAR VSHOJNOD $nTr
Ao N NADIXO VILOAS INSTHAO0U $61%
TeI08y INVEOLD $€70 VHVLITIN VALYLING #617
WetMDT A MSEI0N0) IFISHA ILLSYHODOD YIMYINNYL (617
NS0l 4 DHLLY LY NOTAT DEVEINT TIVIYOTINT 'O'S 061
fowey wrudad VHNLIID YNIN 281%
Gowey iz ULDN H'AD IS $R1
Aroroey TN 91926 'WN (BRI
fowey iz LV VXVIIY IRty
Aoy 180eg nDep, YIOJAY O8I»
fowey ey, INYHOL OO TVNIA 6LIF
AO1RAIT A IRYHOL SV’ RLI¥
AOOISOAL] R, INVHOL $V1 sLiv
L 2 j1c) o WESIVIINOGD O'F LIt
wermag solorg 10f2'1E YIYVIATLd TLIF
AOOISIATT Ty LISINYIUVE V'S ONIAOE DS LLIP
oS ey VIGLYHAN oLl
Apoped asaod MYTESYI0ud (01
Raope ] 0L LLSTOd U VZVEOLNY 891%
Kope] D VNVZAIS VIRLLSYNVIN 991¥
Asooe nmy TZIN YT 5$91F
2doramag oty LLSHIOR OYH 1P
Koveg nsELe]) AHOHO VIZIATY 191
Rorres NSHEPOY) OIHOHD YIoATY 191r
opes st LLSZION WOMARAIL O01F
Aopeg nsNeTd LLSTIOTd WOULAAN 091F
Aoned sNoL4 LSO XTAVe0d 651r
Kopng asEe) ¥S YNYINOS YHISY "2'S 851K
Koves nSN0Yd LSO INZA Wt
Koneg nsxotg UATS-WA I INOLAT 55T
Kioroeg ety LLSTHOT ILLNYAOAOT STy
Qopey - 30 INTD¥IE 65610 W 1Sty
Aropeq g AOPLLVIA 051y
Aoy TS0 LLSTICL SNYVALOYIEL 6rlr
dsoroeg e LLSTIC'IS SNVILLONIZA 651P
Aroeg ol I VS TILOMIALD'S 8F [+
HALMMOE  OMQL JOSUEN MOg WEMAYIO JO MUTN 9peD

AIOrR
AIOIITY
AR 4
Ao1dey
KoLt
Aowory
Arowey
Argusey
ALoroey
foey
Aropey
Lowey
Koy
Loy
Kowped
Aoy
Asopeg
Kowed
Argyrey
Asogpey
Ao
Jderomdg
ieomds

HIOTSIALT
AIWIAT

HEHOE
HSMNOIG
TIsNoTd
asHolg
NEM0Yd
nsA0lg
nswold
[sa0ld
nsHold
NS90]d
nswotd
s0ld
NSCPO]
1s21e10D
05901
053004
SO
Tisrold
0oy
nsofd
s3ned
nsaueg
Sdielg

nss1ond
ey

Aiovag exevanedoe] oA,

ORIALY

HDING 1URU]

Aorey costareine) TaleA

“1d ¥S 1ZLOUTILDS Rirlh
LLST0Td VIDVA LTt

ILSTION TUVINIOWLS eIt

YLITA WOEID DS tele

LLSTIONE AV INT vl

LLSTOW LY INT Erlr

LLNANOL VLIS TNSTHOOUL Irir
ARYNNVI T 8L

LLSEOTS 971 VILOIS Orlr

fUAAS NYIVHLNZ 6E1r

QITIS NYAVHIXT 681

LLSTIOTd TNSTAD0UL REIY
VEYIEADE L

WEYOIA DS LT

YAOHYE ¥'S TOODTYNIA J'S 9E1F
YAOHYE ¥'S TOODTYMIA D'S 9(Ir
YAOHYEd ¥'STOODTYNIA DS 9Clr
LLSAOT YIONVYED SCit

. LLSTIONL ONAT pilt

SINN'T QI VILVLS 19

’ NAINE ZETP

ILSANYE YRIVINd 62Tt

DINVIS NODSOD LLIT

WY TIVNYY YIVILLSKINIONOY '8 931

V'S OMEG VALYLAIOOS #i1r
VIHOUAHD YONVS £T1P

YA NIYNYNOD VIVINLSAANIOWOY D8 T2y

V$ WIHIQISODNON XS LTIr
. VIINHALOOZOWOY 911t
YISYIVOIVYD Y TYA'A'ADT S11P

(7) swas() 339E M JO ISTY

AvTT "AOOOE F6CI0 N FLIF

Aacnoe g Armg HOOYLIY ZITP

eTEg IS NVIYLLXT 601

OIS L LLSTINY.LS YSHOANOD ROLF

Atorved Lo VEVITd XTYOINHD Lotr

Ao oseg VSV TV %01

OIS wig INY ¥ ILLDATES IS TLONAONITY 30 TUDEO Solr

Kowoeg rolod V'S NINOU'D'S rorr

. Ko aweg AQINE WVHIIOS Lot

MALINCG  UMOL JO weN WINGG TTEINTIO] J2 SWEN 2p0D)
ST d9qel

F-T5



NH015anIT
boﬁ«m
Loz
feqroeg

Aoeg
Kroweg

" hroreg
Aoe
Asoped

tsatolg
eSnry

- asong
SOl
TpRIO

‘nsHolL
‘pEopned
erens
sHOL
oL
cudomy

ADOSIALT LIsEREINED A
A000g INAWIHOV 30 XATANOD ¥'S NOISAQ VLT v2er

| honed
Aol g
Atoest

- Ksope.t
* Arope g
frowe
Kroweg
Kowpey
Fiermas
Aoreg
Ka0wd

- faeneg
Loy
Lodey
Arowey
Lowoey
Arooey

nsa{q

* nseld

birai

ey

Hutyy 90 MBEA
QUANEOCTTOPIOT
nsAeld

nwotd

TeRRHd

0 ey nEvtesy
L= P

nsvolg

e

NS0
e
nSIT01Y

JUNDY P IIMEA

WK OOSALNOE J'S arir

VONZV DIATIS TOJ0 VL VATSWOA Retr

HSQ T THS ATHSOEOVINYEL S srir
S LSO mé.moUz« ey

IS VILOAS LH4NOT Erir

VGYSOJ YN XM.E.SOU rir

IS MOTIVOSEd 15 HOMHOLYNIA ESUOme. iy

- LOSIOWO TECE

VIVNES TYNOLLYNMALNL {Ghb
MHOLVTYD 9 YZVEOLNY 07ty
NECYITILVZVEOLNY 615
ISNOOTIQE R7LP

V'S.LIAOY 'S LILP

c.mBQ.E S6810 W CILP

© WS VAMINN IS pZCr
UZIN ITNOUOY LELr

) F@oﬁ TYL 12r
V- w,mﬁ..i S 1zer
INITYDS XIAVHOS 0TCr
LIS LISYE 61Tk
LISTIOTS YNYIACHY L 8Tk
VEQTEL VLAV LITr

© . SIRIO W SIEr
ILSHQIL D SYILY S1er
ILSHIOM &ID SY'LLY §(fr
LANOUL Lk

LLSTIOTE YTOD VIO TILr
TZTOSTOWN DiEr

WS QOAUNY VIVIDHIWOD YILY.IATIOR KOLk

ALNAW 2T UNITYA LIQSNVIL L0

Aong
APy
Ay
IHNSIALY
IPOISAAFT
YOI
TSI
. aferamag
sduanag
sdenaag
HOOEIAIT
Asoreg
Weromdg
Lsopeg

HONSRATT
foweg

mridony
eutduny
ewdue)

[irdle}

wnda)
nsauepy
g

ASIABIQUINCT
nyefued

. [uyong
nsucfesq

usned

L ey
euiduny

ug

FOSTITANIE) weA

'8 IVAILLAOWLAA 'S TnTr
V'S IVALLNOYLEL '9'S Ther
V'S IYILLNOMLTE DS T6Te
YHALIED OO TYNIA FRTM

WZIN = dVINT TREr

TAMYTIOVIN ININ D'N'S QRLr

VHILLL) ONIAOE AL

MMOANYIN H'S ILSTIOT VIVITIY YUY sLir
. TZVUH XTNIOD Ll

WS SEWID YIVRILSOQNIOUOY 'S 04l
LISTAVHEWNG YIIYINIRG [92F

ALYHOLLOA YIIYIHd 09Ty

INTFDNA YTHYINTId 65T%

OVYEQ JTHOUDY VIVINEANOD YILYLAIOS a5ty

ZESTOWA LSTh

1ZVE TYI0T TUTISNOD 652

. "¥'S LSNODTUGT r6Tr

IZVHE YIHYIDEL 05T

5?3036 YEIYA TV Ry
VEUODNOD ++Tr

oy el © ILZINCYTIONd 90CP
Ko nsHoLy DIVZOW 30 VUVOK YIIA TALSNANL §ork
Kioey nseld DIVZON A VYOI YDA SRLLSNANT Soiv
Kropey nsnorg . '§ L34SN DS LoLy
sZezmog nsasoLd LISTHOT TS 10ty

v Reweg TarEOIA B Ot LIWIL LINA R6IT
TIIALY Jedes npeA . WS INVHOLD'S 96T
Hody  TADSASPG INZQUOE TYIO1 TITISNGD #63F
0CA1O0INOS  TMO[ JO SWEN 003 JETNL0J JO JWEN #pO))

(€) sxesn) 2o1e M JO IST]

&oloed weiy INVEOID VIVORELIXE YLLOIS 662r
NANOW Yy IITOYIAd FTLLONACHEd 3U YTIHOS Sy

ADOISIAIT YIIHAIN YSHQAROD rElr
Xs018oATT Foq LLSTNOVHET YHNHALOOZONDY 1¢Tk
o S r S 1LSANIOLS YIUVIMIUA oCLr
ELLTEVE ussmed TLSANNIV VIEYIATEd 6ILP
Kooy L OETUIg “WNVZNS TaRdv.L stir
EDOIEIAFT ’ YQNd STHED el
Roiory mETL FTTADYIN EABTENOD T0r
weswe ), “LOYTIAOG 2lir

Aopey {ECIVE | LSIA OUdLD 12y
aevry TS FOT WRHOAZ XTTINOD 0Lir
Loy . wewg O (D TWLRIA YNVAYD 61Tr
Kaoey ey IVIAHOQ'D YNVIVD RITP
AO1DEL  MI0KRRIRI-USHIY D_Qm.m UYINTAAIA 1L
oAy Ko 1091Y8 YTOJINOd 912F
Beomes  ndolooind-nsqry 115337V YIMYINTYd 1T
Keveg SRUPWO) IAYINOD THALINA CTTH
INBTVA 'H'S ILSAIOTd VIV vHdY ZT0r

oddloomog  umo] Jo owren 2UN0S SUVIN[IOG JO SWTN 3pOD)

sraenqeL

F-T6



Ao
WIS

Kowrg

Ko1ony

Aopey
K010y

aqerandg
Asorsed
AFesamag

LTILTN
U
UNRIG-NSIPIOE
el

tomey

1SHOTL

150

SYIRGAL 3P TUMPA

BnArY

WL

NUNEY 3P NUB(EA
NS0ty

ampeg op msading

ILSELIV TO0DTVNIA s
AVTITEVA “TO0DTYNIA 0TST

INFIVIS HOLVAY “LSTIOTd VIODIAY #1sr
CHr0 WA TLSTTTOR TS d NODITOd LIet
WYL THOADD 9ist

IONYE YLILYGIH TV.11dS S15%
LSO RORIO NN LTS

- YNEAnD LIsr

22 VLLYIWNHOS KYVHIXE 11t

W § TV QONYYA DR OIsF
TTENOVIN YTIVINTEL 605F

VTTSTIA INLYE 3G TUNONVD 05T
INATYA "TOOYY 905F

LISHOTE DEL TAMOLVYNVS riwe

NAVd 30 LTSS VHRININ VDVEVO XS 1087

Lmong eurdi) VNIJNID' IS D 9951
olaey [T e YNIDNID DS HD S9sr
Ao128] BITME YZVIHT A0S DS S0t
Aoneg roomy I02IVE TYLIIS tosr
Koy ey YNIAWID 'V S ONLLTYd 05 95t
Konany BRI YNIDNYD WIDNLLID 1957
Koput 1gteq dIXENVD 994
ao1ey emawm) YNIGNYD NOLLEN 6557
KI013% Uk WNIAAYD WNOWELS #5ct
Ko13e 4 waoteyg LSO TIANQS [VHOL LT
X5015317 NEAMENTE - LLSANY MY S JTNOHDY o¢t
Kuorsey ) VS SQULIL DS S56F
Aovey paiduny VTILAOWLDTTH vist
NGRS roveqy IODIYT'HS'S TSt
Aowng NV NYIWY'S OISV Y VIVIDUINOD VALVIIIOOS 1657
Aopr; nouew NYIWY'S ODSVY VIVIOMIAUD YELVLIIIIO0S 157
Asoieg nsMolg LLSFIOTL SOMLIL Qe
Ao nsAeLY LLSTEOLL AQULY TV Arse
Kiowey NS0 IVINYA srer
Roey NEROL ILSAIQ T WOH TTEVD Lrst
e TsK0|4 QTINY 9t
Ao e AIVTYL Lrir
fqey rusisng NYINIVEYD vrse
Lowny vuduny YNINID VSVIYIHY IS (st
Aoonyg NS <?4FzOE 159
] nsarond SAI0'Td OLNY ILLVHYITY 1S THINLUDLNL IS ursr
Kope]  nS0{09]e 08Ty LAV TN VALY 1 65w
sl endutty VNIJNYD YTEOLYNHL Ricr
Meweg eurdiny VNIEKED ISAOHVHIAD'S 90sP
Aowed 1D YTHED IOS VILYLS Sisr
Ksope] enduny VNIDAYD YZBATE rise
A1010%,{ BEaold VS VAYIYTLL 'S Lisr
Lopeg [Heg DINYIS YNITVS Tisr
Loped Qsaeofd AN lise
wopeg REHOLS 12D LINIAIMA 0Esy
froey usHog 1153504 TOOOTVNIA 615F
Aopeg iz TUZIN VALY TS STSr
Aoes nRNRNEY LLSINVIHYE T30 rist
meug INTNEEAD NAVA TILOW TUsP

WATFNNOS  UMOT 30 TWEN F0IR0G WINHOA JO SUITN] 3P0

() s398[) PYEM, JO IS1T

Ao1oEg JunpAd AP NS LISALITIA VINILNAW 00¢F
sweg DINVTIS TVLIIS Oler

SAa0MIS o{ulos YIEVIBS VIYVINIED L64Y
rnduing Tuened VNIAALS VNVIOD TO0TYNIA Toir

Aoisey  WAreIgesoplog "LLSACION TOOYIVNIA tREF
Aotomy UL 0P NUIEA LN T TNETYA TO00TYNIA £RLk
Koy inry T000TVHIA DS TINVAAVS 2 Y24 T4Lt
Faoieg nsAHotd NIGAS STHID 0%Er
Liowoey N TZIN LAL0 JA YO 6LET
HIOITAT] YSONOD Lilt
oinronsg IeYO] ENRA TAENYLIOT VITVA YIaViEd SLEr
eamds  1B00ALLNSHTY . LYTENTD'DS blir
R0UIALT usMEeD [LSTLYTHYI-VISYMVOTYIOVATYA ~LIAQY TLY
Lo ) IMYAQD WOD0S 16t

Loweg SEREY ] NYWIVHYD YNVEYD GLir
Aaoyoeg rusistg TTRVE YRYEYD 696k
FUTS TR L LN [ENVIAGT A YRIVIATEd R3¢0
Arowng tofug 10{38 $aD 9Ier
Arorey easeRITHED EATA VISYTIVONTYO ANIA MLt
fsomeg  WnN 2P NOEA INETVA INHOLYEVAVYINT £9(P
fioweg  ruotEISmnspIOD LSTATION NINTYLIN VLYY (95
Y0151 . HQDMDY &5Et
Arotoeg 0S0lq LSO DLYY 850
faowzny nsanoid 11531074 WOJQUDV oser
dALFHUNOS MO 10 BTN 204005 TN JO RWEN, PO

S A I C LA



VAOHY Y YHYON = V'S NYIVIIXE 'S €97
VHSLLTD SOSINOIA TSk

TS VINYWOM TIAHS (297

LLSACF I HEAHOONL 6090

1STA LTYILYLS 023d %09%

| WNLD 1€ YILYLS 0034 L09P

AODNR £UN VLLVLS 093d 500¢
WOMQOLIH 1N VILVLS 0934 5099
©LAVTHN SN0 LS LIANGD #09T

) LLYTWT 10V Y. €0
VEWYLDS 200y

: - INALSNE-YTIOUd 109%

YNIDAYD MOLVEY LV I N'T 009
DAEYANYT 34 YIVODS S80I T B6sY
VIVNIS YHALTD 5O NVIIOUNT TILINGD Losr
INLLSNE YNOZ V'S TIONEAFTL D5 S6st
VHNIINID 5YHO TVLILS racr

“ VIOA VLIS fosr

VZVIHL TYLAS 1668

AIDZS WEATVA WL 0650

LDV INETVA N 6RSE

VOSYINALALID RC6H0 WL sasr

V'S [VINONOHIDTTI DS Lhsr

V'S TOULIAOOUANT DS 0Rsr

S INFAOTd "TYD'S RiST

INFTYOS SOUOY 'S Litr

V'S UILAVLS DS 9UsE

VNIAID'Y'S SNYHLYASOD DS $isr
YAIGNYD VILITS ODEINY L6t

SISO OIALNY Tesh

SOO1INTY ROSP

718 YIVNIUNGD MY A0SOD AG YLINIDY L95t

Arov] el
HIOTSIA] mday
Aro13cy nsyd
ooy nsAMoLd
‘Arorney . nsaord
Arowe] X
Ksonteg 501
faoey Aol
- Aioreg NZ0[0E-REYIY
sfemasg  miagesed-nsaqry
Asonieg © - hstold
. Ksonseq nuasng
Aoy ey
Kiorseg T mduer)
ey
Kyoreq maeng
Krotdsey endwit)
Arorey e
Lnseg ereog
AO1ed DML 9P TETA,
Kiopeg 1wdeq
Aroisey neojney
Kiovey Wy
Aoy euiduny
o3nnames nrado)g
NIOWOART  [UMEIS-NSIPIOE
Kioyseg euduny
' BUHAID
Lxopreg BHdwr)
Aowveyg nsereld
Kiowef nsaodN
SAALINNOS UG JO DTN
(§) s1as) Io7E M JO 1SIT A C LA

20UNOS WTIR(IO JO MUBN 50D

F-T8



11 44 ore eutgutiy) g V'S [YIILNOWLIL 38 Z6Tr
a ? 1€ , VHNLEEY TOOOTYNIA 9RTr
0z z or weg IZVHE XINILOD tLar
91 t T'e nsamey TESTOTT) LSTY
Al 7t G019 JERRED #RrEA YIMVOITIVD VITVA “F00'Yd ey
71 { o1 erEUlg VNVINS TGS STIr |
Bl z LT pmaryy ATTUOOVIN BAUFSNOD €22t
1 T sut anuetiod DENEYINGD TENLTINA SITY
R1 v 61 NN 5P 1TUSIEA, 1LD3S-ALNAW 3G INTTYA W 11r
£t 2 ¢ w319 IOf3TE LY OMIEVITId 60TT
X7 v O Cm 91970 'WN ER1r
z ! Lo weyoL INVHOL TOODTYNIA 6L1#
4t A 7L 12 VS SIVLANGD 'S LIt
L { Le pacihe ) YNVZNS VRHILSYNYW 991F
o P rirel ns=t0ly LSTOTE FOVY W9k
st u 6008 uSTEUC) VS YNYINOY VLSV 05 8517
I I 1 Lelerny IN3OYU3G 65510 "W g1t
1 t {593 [uRehty | TOZTLYN 08Tr
€1 z o1 asoL LLSTO N SNVELOWLEL 6vit
$t o 398 sl “Id VS TILOMIIL DS 2olr
¥l t £et nsaletd WSAION ViV Lrir
[14 I 1 nsneld YLOEN WOUD 'R prir
€1 T %z el 7 MERIZAY ANIVANVI #7 1vlp
1 z st useld [ oremoTAl ALIVONVI PT Tolr
ot z o usBld ¢ TRRMLOY LUGAS NYAYHIXT 6C1F
W * oL TisaM0{g LSO “INSTHOCHS Reir
o u Le NSOELOD 'S YORA 'D'S LEIP
2 1 o nsaeg XALNL Z50r
i v &1 s DINYTS OISO LIty
I3 E4] st AAIND YLIHOMIHO VONYS (1
oz il g on% EANED) BITA Y5 AHIOASOINOU'D'S LIy
1] i * AeANE) BAEA 2SYAYYONTVD VITVAAA DT SIIE
L1 4 ¥y AQYAgY AQINE ¥ECTY NN #ITY
LI 4 e ACOREL YOIV TLIF
9 z $r esealy OSERld D[MOW IS NVIVILLXT 601r
ot T P4 eseaty YEVI TV 001
1 1 T asong ZamweAd AONE KVIZOO0S €01k
1 I 42 acong T WERIRA] ACONE WYAIDOS £018
¥ ¥ o6t ey V5 OUIHYD 'D'S ot
SISIMUPIIS ooy ft )

Jorraumy Avewball  onmueg sumep] uno), Jomoe MO 1UEIN[ad JO 2N 2003

. 61

z K [13 [EETT] INAJOTd W Quik
9 { <y JRNALH - FTRADYIN JTNCUOY B6Or
ut t 70 W 2P MINEA, INETYA TYAQTOLLS §60r
] 1 60 Tuaup nEsue AIANYIN TS AR0F
L1 0 §ot anFUL ADAUTHN NYW HOLIAS NIIENVYIN YOYEN 3x0t
vl 1 s SO TITINMN YNVEAYD S50
91 1t £ " nwoung LLSIONYLS YSHOAWOD T50h
t 1 X noN 'L MON DL 16610 N $LoF
L 1 oL RON DL, AON'DL INHYIINALINL SL0b
ot 1 T nsotreaneg “Y’$ YHJES ‘DS 950¢
5L 1 €0 e, 11S20Td V'S ONHES DS 150
1 o 0%z nsIOld  DEN el 'S [ZVNEOLLId DS 150F
$1 H| 00007 nsoold  g10 (S V'S IZVHAONLId 'S 1507
a1 | o1t n5aSSIg oo LISTOT Fd L0
81 ] o6rt UsasTg 190 LLSRIONd "T'd Lrok
1 zl $T8 nSHNISY SMIsHg LeIg LSO Td L+ob
¢l u (¥4 g I0OIVE "TIDS 1400
81 4 09 usuol 10 ueaxeAT LLSTHOL VINOLIIA 6C00
0z 4 Lsil B0l 7D ATMIEAR  1LSTUOTI VRIOLDIA 6L0r
113 zt oLet EEIGUELY VS YNYINOE VAVLLSO'S 10y
i1 pa; orrl Fuiowy YNIGAVD TV #0F
I @ L1 ezeuy VZVTEE SY.LIALD R70t
il 1 o aMEWe) JNEVINGD "d'd' TV 970t
1 1 0z rpUSeq INHYINOD "DIS LLSFIONd JddAS $T0t
il zl 008 HIET LLSZOI0 "TIO'S o0
&l i 1 areuty 00FT V.LOD V'S NIV S 610
0T Tr o'eol nculg YIVNIS dd QY ‘w toy
i £0 Wy VNINLD 1L 4TS Ltor
o1 4 1 sulgEny WNIJWID “Tdd' TS Ltor
i 2 0155 1unsng, DELLSNG YILAYH F1OF
¥l 1 o eonry WYHIC VEAD VNVEYD C1ob
LL 1 [ naosng INALSNA 'L TNMOLYNYS T10¢
L u 006 ruomg INALSNE ''daV Tor
L1 ! %1 vanry VYONZY UTTV.LILS Gior
L * L wanTy YONZV ZVLLS 6000
L z 008 wanzy VONZY 'ddaV e
6l zt L2113 BTy YONZY AVLSCd LO0r
9t b4 0T wanry VONZY IMAR/ $000
st 4 ir canzy VOOZV ATNCILNIS #00F
SRR sy 10
Josoquen Axanbass  peumoy s umo), Jo ramN FANOE WURIKYOJ JO AUN, FPOJ

(1) L66T Ul $951M08 1UTIN[[od 103 Ue]d SuLoNucy AuEnd) 428 91 2Iq8L

F-T9



Ve wmouzry , VUOA TYLHS £

[ 1
81 1 Lo Leal YZYIUE TVLIES 160
Fign 4 o'es © m3asid INHEOTd "TOD'S RLsr
ot I o1 NSt SO0UIN'(L 295
£ 4 b nanadity YNIANTD DS HD oy
LY 1 oo Linithe] VIIHD 105 VLLWLS S¢sr
ol 1 0 swung DIV TS YNITVS Tusy
Ly z 07 nsssod 1153504 TOOJTYNIA 6T5+
st 1 e rETS UTTHHED VA TLLOW 2IsP
L t LY " LLSHLIVE OO TYALA (I8P
I3 v $T ‘mepasen, AVUTHYA TOOITYNEA 0TS
&t 4 e HIMEXGISoPIOY PO NN ISEAIOATS d NODIIOL Lisy
91 1 o1 uS0lY, LSO S0K10 WA CIsT
<1 z e nT0ld wvwaan gise
21 1 91 usuery VIISTA INRLLYY O TINDNVD 058
A 41 (X4 N 2P OUReA INTIVA T DYY 2058
, IA 1 £o sd0LE LSTHOTL DL TNRQLYNYS rosy
A u o6t PEJ 9P mssary ArHS VHRINIW VEIY.LYQIdXE tose
st 1 20 dueg SHINVTIS TY.LIS ol
Ll T [+5] WQIKE]) TURIO VNIDALD VNYIOL TOODTYNIA Tock
Ll 41 FA v QeACL-NSH |V WYTENTI DS wifr
4 1 'l og 1010tg e [OLTTA S35 9P
Ll T o WAL BALA VISVIRVOITVI A'NIA t9Lr
61 1 00 dueane) vaeA VISYIREVOTVI A NIA roty
9 1 o 1O 9P 1TATA INTTVA TNBOLYEV AV O'NT €76t
A 144 o+ 1e3pasg T TVAAREd YUARLY LIgr
[L§ ¥ 5t i0g M [aurt CSTELO W 91Lr
£l FA Ll nsoty LISTHOLL T D'S Loir
2 { ] TRIROHIA, BINGD Orp "LI¥IL "LINM R6ZH
L1 ( 590 1ears npeA, WS INVHOLD'S paTr
ot 4 [FA FUIAWIT) BORT] ENI0G Y8 VILLNOWLEd )'S T6Tr
LR A [, BHNG
Jo pquiny, Awmbasg  pamseg auny umoy Josumpy N0 UMNOA JO FIUN 30D

() L66] Ul $20INOS RITIN([O] 10F ULl BULONUOIN AN[EA JNBN, 9" '] JQEL

F-T10



orerd o1WRId))
SJuaBeal SNOLIRA

131

(e10did ‘o1a9p

gonesedss  pmbi  I01¥DDISIP
‘SISALRUT uaAxo POAJOSSID
105 (essen  ‘Jpulfo Suunseow

‘a¥eaq  ‘NSB[J) lUdWNASUl  $SRIO
oo1A9p uoneoyund JoTem

S peuonudw judwdmbe 12YIG
2d0osoany

yreq Jaem

onuTew 2.UNS

12913uI01102dg

“e19ur gd

Iorw ANABINPUOD

221A9p uonsadi(q

YT PAUOHUSW USWAMNDS 13O
e qod

I9zAlRUR SIUDIUOD IO

- dund swnnogA

- AAEDOINY

201A9p Junysem sseio
Iappwonoads uondiosqe S1U0TY
aoueeq Juipeal 10911

291A0p uoneound 1azem

m - sryesedde uoneusy - -Jauing seo) (D Lg) sisAjeue [22130[01qOIOTW J0]

| wpud - Q0D 10 91a9p Suipioq Jatep - | U0 (D 07) OE X0 u0) Joreqnouf

_ (ouc o(duns) 2oueieg - IDIASD UOURILL _ ydeiSorewoy? seo wawdmby
wooI ) - S9OUE(Rq JOJ SUO PUR SOOI OM], _ ygnous sordg

0 AUy

d Juey

VU]

101epn Sunjuu(] pue a8emaeg 30y A101230qRT JO Buryuey £ [ 9{qeL

F-T11



Table F.1.8 Laboratory for Brinking Water in the Prahova River Basin

Name of | Com- Agency/Company Rank No.of | No. of Staff Main Equipment
Town pany Name Room
_ Code B I
Manecin Manaciu Laboratory, |C 2 - Engineer 1 | Incubator
Romanian Waters - Worker & | Balance
Authority Drier
i Distillation apparatus
Valenii de Valenii de Munte B 4 - Engineer 4| Autoclave
Munte Laboratory, Romanian - Workers 12 | Incubator
Waters Authority Spectrometer
pH meter
Microscope
Water bath
Balance
Condugctivity meter
Driet
Cimpina Paltinu Laboratory, B 6 - Engineer & | Same as those in
Romanian Waters - Workers 20 | Valenii de Munte
i Authority Laboratory
Bucuresti ICIM, MWFEP Build-
10;
Cimpina ICPT, Bhuild-
ing
Cimpina 4032 | RAG.CPCIMPINA | C 3 - Engineer 1 | Balance
- Worker 5 | Drier
Distillation apparatus
| Spectrometer
Plotesti 4162 | RAG.C PLOIESTI C 4 - Engineer 3 | Balance
- Worker 13 | Drier
| Distillation apparatus
Water bath
Autoclave
Azuga 4008 | ADPP AZUGA No Laborzatory
Baicoi 4041 { 8.G.CL.BAICOIL No Laboratory
Boldesti- 4022 | SG.CL.BOLDESTT |C - Engineer 1
Scaieni
Breaza 4028 | CIVITAS BREAZA C - Engineer 1
‘ - Worker 1
Busteni 4011 | AD.PP, BUSTENI No Laboratory
Comamnic 4026 | ADPP.
| COMARNIC
Plopeni 4578 | $.G.C.L. PLOPENI No ELaboratory
Sinaia 4018 | AD.PPSINAIA B 10 - Engineer 1 | Incubator
-Biologist Water  purification
- Assistant & | device
pH meter
Spectrometer
Drier
Distillation apparatus
Water bath
Microscope
Slanic 4127 | GOSCOM SLANIC No Laboratory
Urlati 4603 | RA.G.C.L. URLATI | No laboratory
Valenii de 4506 | RAGCL. VALENI | No Laboratory
Munte L
Maneciu 4088 | NERGA MANECIU Ne Laboratory
SECTOR MANECIU
Cheia 4086 | NERGA MANECIU No Laboratory
SECTOR CHEJA
Predeal 4317 | APEVITA PREDEAL | No Laboratory
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Table F.1.9

Laboratory for Sewerage in the Prahova River Basin

Name of | Com- Ageuncy/Company Rank No. of | No. of Staff Main Fquipment |
Towa pany Name Room
Code |
Ploiesti Romanian Waters B 4 - Engineer 6 | Incubator
Authority CBBH - Assistant 2 | Conductivity meter
{Laboratory for Water - Worker 5 | pH meter
Analysis) Microscope
Spectrometer
Distillation apparatus
Water bath
Balance
Drier ]
Bucuresti ICIM, MWFEP A Build-
ing
Cimpina ICPT, A Build-
ing
Cimpina 4032 | RA.G.C.P.CIMPINA 3 - Engineer 1 | Balance
- Worker 2 | Driex
Distillation apparatus
Water bath
pH meter
Specirometer
Ploiesti 4162 | R.A.G.C. PLOIESTI C 4 - Engineer 1 | Balance
- Worker 7 | Drier
Distillation apparatus
Water bath
Azuga 4008 | ADPP.AZUGA No Laboratory
Baicoi 4041 | 8.G.C.L. BAICOI No Laboratory
Boldesti- 4022 | SG.CL.BOLDESTI C - Engineer 1 | Balance
Scaieni Drier
Distitlation apparatus
Breaza 4028 | CIVITAS BREAZA c - Engineer 1 | Drier
- Worker | Distillation apparatus
pH-meter
Busteni 4011 | AD.P.P. BUSTENI No Laboratory
Comarnic 4026 | ADPP. No Laboratory
COMARNIC
Plopeni 4578 | S.G.C.L.PLOPENI No Laboratory
Sinaia 4018 { ADPPSINAIA C - Engineer 1 | Conductivity meter
- Assistant 4 | Spectrometer
Drier
Distillation apparatus
. Water bath
Slanic 4127 | GOSCOM SLANIC No Laboratory
Urlati 4603 | RAGCL.URLATI | C - Assistant 1 | Balance
Drier
Water bath
Distillation meler
Valenii de 4506 | RA.G.C.L. VALENI | No Laboratory
Munte .
Maneciu 4088 | NERGA MANECIU No Laboratory
SECTOR MANECIU
Cheia 4085 | NERGA MANECIU No Laboratory
SECTOR CHEIA
Predeal 4317 | APEVITA PREDEAL | No Laboratory
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Table F.2.1 Parameters to Be Observed undey Romanian Standards (1/2)

Admissible Value
Surface Water?l Wastewater

To - .
‘ ToRiver  Scwerage Equip-
Paramelter ] 11 [ + +3 ment

Odor ... Odoess . - -
ey ‘ ' o 65~85 __65~85 65~85 10

Ammomum(mmsr:d NIL ) mg!] 1 3 IO ) 2 30 7

Ammonta {non- mmschH_-,) mgfl _ 61 03 0_5 o ‘ 7

Nitae(NO)mgd %o s 37
Niwie (X0 )med U3 v T
TowlNate(TN) 10 T8

(‘alcnum(Ca 9. mgﬂ a0 200 300 300 34
C hionm.(freo rcaxdualCl,) mgfl 0005 A 1 15

Chloride (Cy,pogd 250 360 300  se0 315
Carbon Dnoude(free) mgd o 50 . o o 15
Phenol(slcam extraction (CGHSOH} mgfl . '_0,_00[ 002 005  OF 30 7,18

lon(total) (F+Feymgd 63 115 4

Phosphorus (T-M, mgn 01 B 1 5 7
Phosphates(P04 ) : 4 3,7

Hydrogen Sulfide(H,S) a and sulfide (S")mg!  present  presemt 01 01 05 .7
Sulfides(sos™y 0 w37
\hgnesmm(\fg )mgfl I | I 100 200 100 1 4

"_’3'?8?!??3%?__(}1'}__);_'115&,,,,,,,,,,,,L,,.,_‘,._ ot 03 08 1 _ 4
Dissolved Oxygen (DO),mgd 6 ,,5 4 ] 15
Petroleumproducts, mgd @8} ' i 13

Substance etracted by Peroleum Ether,mgd - S S N §
Total dissolved solids, wg1 -+~~~ 750 1006 1206 i3

Sodium (Na)mgd 100 200 200 4

poD,me s 712 20 300 814
CODyy, mg/t R e £ 25 40 16

O 0 30 70 . 500 . 28
Sulfete (SO), mgd 200 400 400 . %0 7

Sitver (Ag)mgd o000 061 4
Arsenic(As),mgd oot R 4
.

Aluminum (Al]*) gl e .8

Bariam,mgd x4
Cadmium(Cd™)mgd 0003 o1 ol 4
Cyanide(CN)mgd 00l 005 0S5 7.

Cobalt (Co™),mg!t R I S
Chromium hewa\zﬂem (Cr )mgfl o b5 by 0 7
ivalent(Cr*')mgd 80 1 i 4

Copper (Cu’), mg/ 0.05 01 01 7




Tabte F.2.1 Pavameters (o Be Observed under Romanian Standards (2/2)

Admisaible Value

Svrfnes Watce* 1 and Groundwater

Wastewater

Parameler

l 11

i

To River
*2

Sewerage

To ..
Equap-

*3 et

Anionic Detergents, mgil ni L
Fluoride (F),mgt

Polycyclic aromatic hydrocarbons, mgd

Mercury (Hg™), mgt
Molybdenum (MO™), mgd
Nickel N ), mgt

herbictdes

Pesticides biazine, mg/l

frizinone, mgA

organochorine

mgh

organophosphof'

us, mgfl

insecticides

organomelallic,

. owgA
nitro-denivativesmgfl
Lead(Pb’)mgd
Selenium (Sez’), mgd
Zine (Zn”'), mg/l

Fecal Streptococei, nr. /100m e

Salmonella, nr. /100m

____toluidine, mgd

05
05
00002
0001
0.1

Ceo0l
0001

- G001

nol present

__hotpresent

_._Totpresent
005

oy

_ loceoo

0.5
0.5

0005

0l
0.1

ooy

05

_ Ymilien
300

7

r L2,
1.2,
12,3

12,324

12,3

_ 12,324

N M Al )
12,324

02 es A
L

.
1A
34,35
2031
202131

3s

35

35

21

Note *1: STAS 4706/88, *2:NTPA-001, *3: NTPA-002
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Table ¥.2.3 List of Equipment for Water Qualily Monitoring

‘ L . . Unitprice  Amount . |
No. & Description Location Unit (US$) Us$)
‘Laboratory Equipment . T
1 Ordinary gas chromatograph A o2 21,200 42 400
2 Gas chromatograph MS A i 212010 212010
3  Liquid chromatograph ) A 1 106,010 166,010
4 Atomic absorption spectrometers A 2 . 42400 84 800
5 Device for radioactivity analysis A i 10,670 10,670
8 TOC meter A 1 21,200 21,200
T  UV-VIS spectrometer B 2 . 17670 35,340
8 Incubator for BOD{200)-large size B 1 17,670 17.670
S Distillation apparatus B ) 2120 10,600
" 10 - pH-meters B. i0 1.410 14,100
11 Glass washing device B8 1 350 350
12 Vacuum pump B 5 1,410 1,050
13 Ol contents analyzer B 5 11,670 88,350
14 BOD tragk with 6 bottles B 5 1,070 35,350
15  Titration device B 3 1.010 21,210
16 Water boiting de\glce for COD B 2 1.010 14,140
17 Gas burner B 10 140 1,400
18 Digestion device
for cyanides B 20 1010 141,400
for phenols B 10 7.010 70,700
for ordinary . B 5 3,530 17,650
19 Conductivity-meter B 2 1,410 2.820 -
20 Drier large size : B 2 3530 7.060
21 Glass instrument{ flask, beaker, measuring cylinder, B 100 ‘
vessel for dissolved oxygen analysis, desiccator, liquid
separation device, pipette) 70 7.000
22 Ceramic plate 8 1 3,530 3,530
23 Various reagents B | 14,130 14,130
24 Rotary evaporator B i 2,120 2120
25 Muffle B i 3530 3,530
26 Sand baths . B 5 1,410 7,050
27 Water baths large size(10 places) ' B 4 1410 5,640
28 Hot plate B 2 710 - 1,420
29 Treatment system for waste water commg from B8 1 24,730 24,130
30 Technical balanca _ C 2 710 1,420
31 Direct reading analytical balances C 5 1,060 5300
32 Portable checker D 5 3530 12,650
33 Device for flow rate measurement 0 1 3530 3.530
34 Autoclave ) E 5 1410 7,050
_ 35 Incubator for microbiological analysys;(S?C)*mlddle size . E 13530 3530
Sub—total 1,129,910
Others .
1 Furniture
Large size table {(4m x 2m) 5 1410 2,050
Middte size table (2m x 1m) 13 "o 9,230
Locker for 3 persons 4] Ho 4,260
Desk & chair 18 1,060 159,080
Meeting table 3 1,060 3,180
Chair 15 350 5,260
2 Large refrigerators 4 2120 8.480
3 Air condition facilities 1 21,200 21,200
4 Microscope 2 1070 14,140
5 DATA processor 2 14130 28,260
B 4WD Vehicle w/ air conditionor & radio communication device 3 35340 106,020
Sub—total 226,150
Total 1,356,060
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Table F.24 List of T:abies in Water Management Database

SYSTEM _ NAME Explanation
WATER SUPPLY/ MASTER INFBAN Information about Water users
DISCHARGE MASTER CAPRET Characteristics of intake from the networks
MASTER CAPSUB Characteristics of underground intakes
MASTER_ CAPSUP Characteristics of surface intakes '
MASTER QITEM Information about waler quality parameter and code number (FigF.2.8)
MASTER REST(TU Characteristics of water discharging points
DATA_VOLICF Data on manthly volumes (underground.intakes )
DATAVOLICR Data on manthly volumes ( network intakes )
DATAVOLICS Data on manthly volumes ( surface intakes )
DATA_VOLIRR Data on manthly volumes  network discharge )
DATA VOLIRS Data on manthly volumes ( surface discharge )
D QUALITY DATE Code of waler user and date of water quality observation (Fig F2.9)
D_QUALITY DATA Data on water quality {(Each channel, each paremeter) (Fig. F.2.9)
DATA_QUALITYA Data on water quality {Each ¢hannel, a¥l paremeters) (Fig. F.2.10)
DATA_GRAPH Work table for water quality graph
DATA PIVOT Work table for summary table .
DBF INFBAN Print and export table (same data of KING Il INFBAN)
DBRF CAPRET Print and export table (same data'of KING il CAPRET)
OBF CAPSUB Print and export table (same data of KING it CAPSUB)
OBF_CAPSUP Print and export table {same data of KING Il CAPSUP)
DBF_RESTITU Print and export table {same data of KING il RESTITU)
DBF VOLIGF Print and export table {same data of KING It VOLICF)
DBF_VOLICR Print and export table (same data of KING 1 VOLICR)
DBF VOLIGS Print and export table (same data of KiNG I} VOLIGS)
CBF_ VOURR Print and export table (sams data of KING I} VOLIRR)
DBF VOLIRS Print and export table (same data of KiNG 1l VOLIRS)
IRRIGATION SYSTEM MASTER INFIRG Information about lrrigation systems
MASTER GSUBIR Charasteristics of underground intakes
MASTER GSUPIR Characteristics of intaks from the netweorks
MASTER CSURIR Characteristics of surface intakes
MASTER EVACIRG Characteristics of water discharging points
DATA VILICF Data on manthly volumes { underground intakes )
DATAVILICR Data on manthly volumes { network,intakes )
DATA VILICS Data on manthly volumes { surfaceintakes ). . .
DBF_INFIRG Print and export table (same data of XING Il INFIRG)
DBF C5UBIR Print and export table (same data of KING Il CSUBIR)
OBF_CSUPIR Print and export table (same data of KING Il CSUPIR)
DBF CSURIR Print and export table (same data of KING il CSURIR)
DBF_£VACIRG Print and export tabls {same data of KING Il EVACIRG)
DBF VILICF Print and export table (same data of KING Il VILICF
OBF_VILICR Print and export table {same data of KING )i VILICR)
CBF VILICS Print and export table {(same data of KING li VILIGS)
PISCICULTURE MASTER_INFPIS Information about A P
OATA VPLIC Data on manthly volumes (intakes )
OATA VPLIR Data on manthly volumes ( discharge )
DBF INFPIS Print and export table (same data of KING Il INFPIS)
DBF_ VPLIC Print and export table (same data of KING Il VIPLIC)
DBF VPLIR Print and export table {same data of KING 1] VPLIR)
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Table £.25

List of Query in Water Management Database

el T e KR kB e = on

SYSTEM NAME Explanation - . e
WATER SUPPLY/ QUERY _INFBAN For data input to INFOAN table B
DISCHARGE QUERY_ CAPRET For data input to CAPRET table
QUERY_CAPSUB For data input to CAPSUB table
QUERY_CAPSUP For data input to CAPSUP table
QUERY QITEM For data input data to QITEM table
QUERY QUALITYA For data input to GUALITYA table
QUERY RESTITU for data input to RESTITU tabla
QUERY VOLICF for data input to VOLICF table
GUERY VOLICR For data input to VOLICR table
GQUERY VOLICS for data inpul to VOLIGS table
QUERY_VOLIRR For data input to VOLIRR table
QUERY VOLIRS For data input to VOLIRS table
Q QUALITY £DIT For data updata/edit 1o O QUALITY DATA tabls - e
QUERY GRAPH Data processing for water quality graph
QUERY PIVOT!Y Data processing for water quahity summary
QUERY PIVOT2 " ditto
QUERY PIVOT3 dilto o o
ADD DBF_INFBAN Add data to DBF_INFBAN for pirnting and/or export
ADD DBF _CAPRET Add data to DBF_CAPRET for printing and/or export
ADD DBF_CAPSUB Add data to DBF_CAPSUS for printing and/or export
ADD DBF_CAPSUP Add data to DBF_CAPSUP for printing and/or export
ADD_OBF RESTITU Add data to DBF_RESTITU for printing and/or expert
ADD DBF_VOLICF Add data to DBF_VOULICF for printing and/or export
ADD DBF VOLICR Add data to DBF_VOLICR for printing and/or export
ADD DBF VOLICS Add data to DBF_VOLICS for printing and/or export
ADD DBF VOLIRR Add data to DBF_VOULIRRA for printing and/or export
ADD DBF VOLIRS Add data to DBF VOLIRS for printing and/or export
CLEAR DBF_INFBAN Delete old data from DBF_INFBAN before adding data for printing and/or export
CLEAR DBF CAPRET  Delste old data from DBF_CAPRET before adding data for printing and/or export
CLEAR DBF CAPSUB  Delete old data from DBF_CAPSUB before adding data for printing and/or exporl
CLEAR DBF CAPSUP - Delets old data from DBF_CAPSUP before adding data for printing and/or export
CLEAR DBF RESTITU  Delete old data from DBF_RESTITU before adding data for printing and/or export
CLEAR DBF VOLICF Delets ofd data from DBF_VOLICF before adding data for printing and/or export
CLEAR DBF VOLICR Delote ofd data from DBF VOLICR before adding data for printing and/or export
CLEAR DBF YOUICS Deleto o!d data from DBF_VOULICS before adding data for printing and/er export
CLEAR DBF VOLIRR Delate old data from DBF_VOLIRR before adding data for printing and/or export
CLEAR DBF VOLIRS - Delsts old data from DBF VOLIRS before adding data for printing and/or export
Q GUALITY DATAQL ~ 80 Query for water quality editing
REPQRT_GUALITYA Making table of selected water quality data from DATA_QUALITYA table for printing
using REPORT QUALITYA _
IRRIGATION GQUERY INFIRG For data input to INFIRG
SYSTEM QUERY CSUBIR For data input to CSUBIR
QUERY_CSUPIR for data input to CSUPIR
QUERY_CSURIR For data input to CSURIR
QUERY_EVACIRG For data input to EVACIRG
QUERY VILICF For data input to VIRICF
QUERY VILICR For data input to VILICR
QUERY VILICS For data input to VILICS
ADD DBF CSUBIR Add data to DBF_CSUBIR for printing and/or export
ADD DBF CSUPIR Add data to DBF_CSUPIR for printing and/or export
ADD DBF_CGSURIR Add data to DBF_GSURIR for printing and/or export
ADD OBF EVACIRG Add data to DBF EVACIRG for printing and/or export
ADD DBF_INFIRG Add data to DBF_INFIRG for printing andfor export
ADD BBF_VILICF Add data to DBF_VILICF for printing and/or export
ADD_DBF VILICR Add data to OBF_VILICR for printing and/or export
ADD DBF VILICS Add data to DBF VILICS fer printing and/or export
CLEAR DBF_CSUBIR Delete old data from DBF_CSUBIR before adding data for printing and/or export
CLEAR DBF CSUPIR Delete o'd data from DBF_CSUPIR before adding data for printing and/or export
CLEAR_DBF CSURIR Delete old data from DBF_CSURIR before adding data for printing and/or expont
CLEAR DBF EVACIRG Delete old data from DBF EVAGIRG before adding data for printing and/or export
CLEAR DBF INFIRG Deleto oid data from DBF_INFIRG before adding data for prinling and/or export
CLEAR DBF VILICF Delote old data from DBF_VILICF before adding data for printing and/or eaport
CLEAR DBF_VILICR Delete old data from DBF_VILICR before adding dala for printing and/or expoit
CLEAR DBF VILICS Delate old data from DBF VILICS before adding data for printing and/or expost
PISCICULTURE QUERY_INFPIS For data input 1o INFPIS
SYSTEM QUERY VPLIC For data input to VPLIC
QUERY VPLIR For data input to VPLIR o
ADD DBF INFPIS Add data to DBF INFPIS for printing and/or export
ADD DBF VPLIC Add data te DBF VPUIG for printing and/or export
ADD DBF VPLIR Add data to DBF VPLIR for printing and/or esport N
CLEAR DBF INFPIS Delets old data from DBF_INFPIS before adding dala for printing and/or export
CLEAR DBF VPLIC Deleto old data from DBF_VPLIC bafore adding data for printing and/or export
CLEAR 08F VPLIR Delets old data from DBF VPLIR bsfore adding data for printing and/or export
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Table F.26 List of Forms in Water Management Database

SYSTEM NANME PROC -
WATER QUERY INFBAN Data input/edit to INFBAN (Fig. F2.31)
SUPPLY/ QUERY_CAPRET Data input/edil to CAPRET
SCHARGE QUERY CAPSUB Data input/edit to CAPSUB
QUERY _CAPSUP Data input/edit to CAPSUP
QUERY_VOLICF Data input/edit to VOLICF (Fig. F2.12)
QUERY VOLICR Data input/edit to VOLICR
QUERY_ VOLIGS Data input/edit to VOLICS
OUERY__VOL!RR Data input/edit to VOLIRR
QUERY VOLIRS Data input/edit to VOLIRS
QQUALITY INPUT ALL  Data (waler quality} input to DATA QUALITYA (Flg 2.12)
Q QUALITY EDIT Data (water quatity) update/edit of O QUALITY DATA {Fig 2.13)
SELECT GRAPH Selection of Water User, elo, for graph (Fig. 2. 14)
FORMS_GRAPH Screen to indciate graph (Fig. 2.14)
SELECT PIVOTH Selection of waler user.parameter and date for summary table form § (Fig F2.15
SELECT PiVOT2 Selection of water user and date for summary table 2 (Fig. F.2.16)
SELECT PiVOT3 Selection of date for summary table 3 (Fig F.2.17)
FORMS PIVOT Screen to indicate summary table
SELECT REPORT QULITYA Selection of code and data for print of water quality data record (F 2.18)
IRRIGATION GQUERY INFIRG Data input/edit Lo INFIRG
SYSTEM QUERY CSUBIR Data input/edit to CSUBIR
QUERY_CSUPIR Data input/edit to CSUPIR
QUERY_ CSURIR Data input/edit to CSURIR
QUERY EVACIRG Data input/edit to EVACIRG
QUERY VILICF Data input/edit to VILICF
QUERY_VILICR Data input/edit to VILICR
QUERY VILICS Data input/edit to VILICS
PISCICCLE  QUERY INFPIS Dala input/edit to INFP{S
SYSTEM QUERY VPLIC Oata input/edit to VPLIC
QUERY VPLIR Data input/edit to VPLIR
Table F.2.7 List of Reports in Water Management Database
SYSTEM NAME Explanation
WATER DBF_INFBAN Report of INFBAN (Fig 2.19}
SUPPLY/ DBF CAPRET Report of CAPRET
DISCHARGE DBF_CAPSUB Report of CAPSUB
DBF_CAPSUP Report of CAPSUP
DBF RESTITU Report of RESTITU
DBF VOLICF Report of VOLICF (Fig. 2.20)
DBF VOLICR Report of VOLICR -
DBF VOILICS Report of VOLICS
DBF VOLIRR Report of VOLIRR
DBF VOLIRS Report of VOLIRS
R QUALITY LIST NO.5 Report of selected water quality data reacord (Fig. F.221)
IRRIGATION DBFINFIRG Report of INFRG
SYSTEM DBF CSUBIR Report of CSUBIR
DBF CSUPIR Report of CSUPIR
DBF CSURIR Report of GSURIR
08F EVACIRG Report of EVACIRG
DBF VILICF Report of VILICF
DBF ViLICR Report of VILIGR
DBF VILICS Report of VILICS
PISCICUTRE {OBF_INFPIS Report of INFPIS
SYSTEM OBF VPLIC Report of VPLIC
DBF VPLIR Report of VPLIR
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