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A/P Authorization to Pay

AAGR Annual Average Growth Rate, %

B/A Banking Arrangement

CIF Cost, insurance and Freight

E/N Exchange of Notes

EAD Economic Affairs Division

EIA Environmental Impact Assessment

EQJ Embassy of Japan in Pakistan

EPA Punjab Environmental Protection Division
FOB Free on Board

GOP Government of Pakistan

IEE Initial Environmental Examination

L/A Loan Agreement

M/M Man Months

N/V Note Verbal

NEAP National Environmental Action Plan
NEAP-SP National Environmental Action Plan Support Program
NEQS National Environmental Quality Standard
NGO Non-Governmental Organization

NSC National Conservation Strategy

o&M Operation and Maintenance

ODA Official Development Assistance

PCSIR Pakistan Council of Scientific and Industrial Research
PDD Planning and Development Department
PEPA Pakistan Environmental Protection Act
PMU Project Management Unit

PQ Pre-Qualification

Pak-EPA Pakistan Environmental Protection Agency
R/D Record of Discussions

SMART Self Monitoring and Reporting by Industry
SUPARCO Pakistan Space & Upper Atmosphere Research Commission
TOR Terms of Reference

UNDP United Nations Development Program

VETS Vehicle Emission Testing Station



1.49 2003 79.6

km? 2.2
BOD
(NEAP-SP)
2005 3
MTDF2005-10
2002 2
JICA 2004 1
JCA 2005 2 20 3 21

2006 5 31 6 8 9



RC 2 1,497m?2
DO

2 (108 m2)

UV-VIS
1 (86 m?)
1 (43m2)
1 (32m?)
1 (68m?) 3
1 (65m?) 13
1 (65m?)

4 (59 m2)




CO, NOx, Os, SO,

THC, SPM
1
1
1
BOD 1
1
1.0 M/IM
1
1.0 M/IM
1

1.0 M/M




55
12 2
12.60 12.38
0.22

2,260
1.49

WHO

WHO

2010
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(b)

(©)

(d)

PMU

2006
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12

13

14

21

2.2

111

112

113

211

212

213

214

221

222

2111 2-1

2141 2-3

2142 2-4
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3.2

311

312

321
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3.2.3

324

3.25

3.26

3211
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3221

3222

3241
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3243
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3.255
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2.3
31
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34
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3.6
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PMU
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1.1

1.1.1
1.49 2003 79.6
22
JCA, Pak-EPA; 3 Cities Investigation of Air & Water Quality, 2001
BOD
NEAP-SP EPA
EPA EPA EPA
1999 JCA

EPA EPA

11

km



1.1.2

(National Conservation Strategy: NCS) (National
Environmental Action Plan-Support Program: NEAP-SP)

NCS CIDA 1992
14
NEAP-SP UNDP 2001 @ (b)
(c) (d) (e)
SMART
2005 3
MTDF2005-10
1.1
(2004 05 ) (2010 11 )
4.8 5.7
11.3 11.5
GDP 27,300 27,650
17 MW 880 MW
CNG 280,000 812,000
35% 45%
65% 75%
SMART 30 300
0 4
1 0.5
EPA EPA 0 4
CFC 839.7 0
2.3 0
CTC 56 0
0 2
EIA/IEE 30 100
2 4

1-2



111

61 30 20
217.08
1
1.2 2005 10
1.1.3
GDP 969 (2003 ) GNP 652 GDP
25%
GDP 25% 50 GDP 20%
13% GDP
1 5 (1955—60 ) 9 (1998 2003 )
10
Ten-year Perspective Development Plan 2001-2011 3 (Three-year

Development Programme 2001-04)
MTDF2005-10

1.2

1983 PEPA 1993
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2001

EPA

EPA
2002 2

EPA EPA

JCA 2004

1.3

NEAP-SP

JCA

2005

2

13

EPA



1.3

1990 2000
10 ODA
1.4
2003.03-2006.03
2003.10-2005.10
1.4
UNDP 2001
UNDP GEF
IBRD 2005
1992 GEF
1.5
$1,000
2001-
UNDP 2006 42,780
UNDP- 1998-
GEF* 2005 10,350
UNDP-
GEF 1992- 7,000
1999-
IBRD 2004 2,470
UNDP 2002- 170
*UNDP-GEF -
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2.1

2.1.1
2.1.1.1
M/D 2004 1 29
Secretary
EPA EPA DG EAD PDD
JICA
2.1
Chairman Secretary Ministry of Environment
Member Director General Pak-EPA (Member/Secretary)
Member Director General NWFP- EPA
Member Director General Punjab-EPD
Member Director General Baluchistan-EPA
Member Director General Sind-EPA
Member Representative Economic Affairs Division
Member Representative Planning & Development Division
Observer Representative JICA
2.1.1.2 PMWU
21 EPA
2.2 EPA
EPA E/N PMU
Project Management Unit 2.3 EPA PMU  Project Director
PMU E/N
Project Director 2
EPA Project Director
EPA DG
Deputy Director 3 Assistant Director 2 1
Deputy Director EPA

2-1



EPA

EPA
2.2 PW
PMU EPA
2.1.2
2001/02 MOE 1.44 20
2003/03 2.1 EPA 32
2001 02 13 291
11.27 14.18
1.44 15.62 30.6
EPA 2.3 2001/02
20
2.3 EPA
1,000 Rs.)
2003/04 EPA
5,825 6,266 13,516 3,589 5,078
102 164 615 137 1,210
1,517 848 3,435 244 225
248 567 0 299 405
497 233 0 110 130
216 3,126 0 1,337 145
( ) 8,405 (1.20)] 11,204 (1.05)] 17,566 (1.81)] 6,004 (1.06) 7,193 (1.02)
2002/2003 ( ) 7,004 (1.18)] 10,648 (1.13)] 9,705 (1.29)] 5,657 (1.39) 7,080 (1.76)
2001/2002 ( ) 5,948 (1.24)] 9,446 (1.25) 7523 (-)| 4,067 (1.17) 4,017 (-)
17 6 1 (Rs.) 1.96
EPA (2003/04) 20%
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2.1.3

a)
/
b)
0) EPA EPA
EPA EPA
2005 7
2.1.4
2.1.4.1
6D EPA
EPA
0 EPA

EPA

EPA

2006

oJr

2-3

EPA
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®) EPD

2006
[C)) EPA
(5) EPA
2002
EPA
2.1.4.2
@

1993 EU 2
EPD

NOx CO THC

@

2-4

SPM SO,

Os



EPA
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2.2

2.2.1
5
2.2.2
21
30 22
18 18
10 18
;
50
10
2.2.2.1
o
100 250mm

1500km
1 2 1 4
12 3
5,6
6 9 40 46
9 11
35
500 1000mm
40 2 3
1600

2-6



40 350 0 350
30 | 4 300 30 7/———\//\\, 300
1250 Lot e 4 250
20 ¢ {200 E 20 | Lo o 4200
10 . . 1 150 10 70‘_0' ‘1 150
<1 100 1
o L _ 100
AR °
10 CRRENRCD He=0 0 0 . ‘H‘D‘ o
12 3 456 7 8 91011 12 123 456 78 9 1011 12
40 350 40 350
0 | 1 300 © / 1 300
4 250 / R \—250
20 1 {200 E 20 " 1{ 200
° Q
10 r 4 150 10 “o‘ '~° 4 150
4 100 0™ o4 100
0 r D 4 50 0T H H 41 50
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1 2 3 45 6 7 8 9 101112 1 2 3 45 6 7 8 9 1011 12
40 350
20 | 1 300
1{ 250 [
20 {200 E
10 14 150
. .. T
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-10 \D\ \D\ T s B s \D 0
1 2 3 45 6 7 8 9101112
@)
2.4
80
3 10 11 2
70
15 3
6 12
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2.2.2.2

(1) SUPARCO

2003 2004 UNDP ENERCON

SUPARCO
2.5 SUPARCO

2003 2004 12

33
48
SO,
NOx O PM10
TSP NMHC
1.6ppmc
NMHC
CH,4
NOx O3
SPM
350 / 3
900 O H -
800 TSP v/ 34 o 300
700 a 250
600 m
500 200
400 150
300 100
200
100 50
0
Islamabad  Karachi  Lahore  Peshawar  Quetta  Rawalpindi Islamabad  Karachi Lahore  Peshawar  Quetta Rawalpindi



EEO0O
]

Islamabad  Karachi ~ Lahore Peshawar Quetta Rawalpindi Islamabad  Karachi  Lahore  Peshawar  Quetta Rawalpindi
35 3 167 3
14 f -
30 - —
— 12
25
1k
20
08 r
15 06 I
10 F 04 -
ST 02 |
0 0
Islamabad ~ Karachi Lahore  Peshawar  Quetta  Rawalpindi Islamabad  Karachi Lahore ~ Peshawar ~ Quetta  Rawalpindi
Islamabad  Karachi Lahore ~ Peshawar  Quetta Rawalpindi
SUPARCO 48
() EPD
EPD 1998 2000
o SPM NOx SPM
NO NOx
NO CO NO

CO NO
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2.6

No O, SO, CcoO NO, NOx | PM10
ppb ppb ppm ppb ppb |y g/m3| m/s
1 |Azadi Chowk 00/4/6 12 25 1.0 90 125 850 2.0
2 99/.8/31 12 2.3 60 158 682 1.6
3 01/.8/22 17 3.0 48 65 422 24
4 02/10/3 10 - 4.0 67 132 445 1.2
5 01/4/12 2 55 0.2 75 81 503 16
6 [Bhaati Chowk 01.4/14 14 73 0.4 2 59 231 11
7 |Canal Crossing 99/5/28 sl 3| 6ol 62l 300 617 18
Mall Road
g |Chauburj 98/.2 12 5| 31| 41| s8] 430 16
Chowk
9 |Cheering cross 01/1/18 5 72 7.3 50 328 1100 16
Defense Housing
10 Society (E-Block) 01/.9/5 9 1 0.0 9 13 198 19
11 |Faisal Chowk ~ |CN€NING Cross | gq/5/9- af 2711 52|  s0| 15| e73] 14
Mall Road
DATA OF AMBIENT AIR QUALITY IN LAHORE(1998-2002)
(©)
NEQS
10
2.7
mg/L
TSS TDS COD BOD
1| Leather 1,326.7 8,000.0 6,648.8 8925
2 | Automobile 153.1 2,7145 553.5 2422
3 | Battery 413 11,4875 591.0 29.0
4 | Paint 2,280.7 3,600.0 2,344.2 239.2
5 | Steel manufacturing 56.7 4586.9 1,556.5 408.9
6 | Metal cutting 33.2 3,188.3 235.3 85.7
7 | Steel pipe 7759 7,668.8 1,778.7 3502
8 | Petroleum Refinery 378.0 5,655.0 1,888.8 641.8
9 | Tube light 1,037.6 6,910.0 3765 376.8
10 | Chemical 281.8 2,178.6 619.0 15915
NEQS 150.0 3,500.0 150.0 80.0
Karachi Investigation on Industrial Water Quality , August 2001 , Pak-EPA / JICA
JICA EPA 2.8
DO COD BOD

2-10




2.8

Q)

Sector H-8/2 Islamabad, Pakistan

Road) 500

1000

30m

80m

2-11

DO BOD5 | COD | TSS [ T-N| As | Cu Cr Cd Pb Zn
NO. mg/L | mg/L | mg/L | mg/L [mg/L| ppb | ppm | ppm | ppm | ppm | ppm
ss11 Deg Nullah , Sheikhupura Road 0.7 159.0 | 8311 | 348 | ND.|130|<05|<05|<0.1|<02 (<02
Ss12 Choti Deg Nullah , Sheikhupura Road 0.6 109.0 | 196.8 278 28 | 110 |<05|250|<0.1]|<02]| <02
Ss10 Bhed Nallah Sheikhupura Road 0.2 140.0 | 582.4 405 28 [ 250| 08 | <05|<01|<02]| 09
$s20 Hudiara Drain , From India 0.6 4490 | 8620 | 537 | 36
$s16 Hudiara Drain , Ferozpur Road 0.7 1630 | 2150 | 5982 | 40 | 10.0 | <0.5 | <0.5|<0.1 | <0.2 | <0.2
ss15 Satokattla Drain-Defence Road 0.4 1030 | 2527 | 170 | 185
SS9 Hudiara Drain , Multan Road 1.0 1170 | 3878 | 126 84 |250|<05|<05|<01]|<02]|<0.2
ss17 River Ravi at Junction of Hudiara Drain 0.3 63.0 1656 | 133 | 84
sS4 River 1km D/S of Hudiara Drain 1.2 7.1 36.4 134 | 12.3 |<10.0| <05 | <0.5 | <0.1 | <0.2 | <0.2
ss5  Baloki headworks (Composite) 53 7.1 334 80 N.D.
$s13 Chichokimalian Drain , Sheikhupura Road 0.8 73.0 776 | 1562 | 65.0 | 28.0 | <0.5 | <0.5 | <0.1 | <0.2 | <0.2
SS14 Barian Drain 1km off Sheikhupura Road 0.7 1420 |23830| 736 | 39 |140| 20 [<05|<01| 02 | 03
ss18 Deg Nullah , before river after Baloki HW 1.0 105.0 |1046.0| 495 | 5.0
$s19 Mundwana , Samundri Drain before Ravi 0.4 161.0 | 180.1 | 152 6.7
1 Gujranwala Distributary, Bypass near P.S.O pump| 0.7 288.0 | 630.0 | 750.0 | 40 0.085 0.098]0.375|0.088
2 Upper Chenab Canal 10.3 25 70 | 2140 | 16 0.069 0.09 |10.046 | BDL
3 Pumping station on Ferozwala Road 1.6 2700 | 648.0 |11340| 88 0.101 0.05 {0.342|0.079
4 Same Nullah behind Euroasia fan,Sheikhupura Rd.| 0.9 350.0 | 880.0 | 722.0 | 40 BDL 0.04 | BDL |0.089
5 Awan Chowk, Nowshera Road , Bypass Road 0.2 450.0 |1050.0| 830.0 | 72 <0.1 <0.0 | <0.3 | BDL
6 Qila Mian Singh near Alam Chowk , Bypass Rd. 0.8 300.0 | 640.0 | 894.0 | 48 <0.1 <0.1 | BDL | <0.1
; h/lglg Drain on Bypass Road near Industrial Gate 02 2300 | 2800 | 6600 | 32 <00 <00 | <07 01
8 Nullah on G.T. Road near Faisal Sanitary 0.3 360.0 | 720.0 | 5980 | 64 <0.2 <0.0 | <04 | <0.1
NEQS 80 150 200 1000| 1 1 01 |05 | 05
3 Cities Investigation of Air and Water Quality with Analytical Comments( Lahore , Rawalpindi , Islamabad )
June 2001 , 2 Cities Investigation of Air and Water Quality ( Gujrawala & Faisalabad ) October 2003

Plot No.42
(Sharha Kashimir
(Pittrasbukhari Road)
1m
N 10 15






3.1

3.1.1

1980

3.1.2

EPA

EPA

EPA

90

E/N

2005-10

18

NCS NEAP

EPA
EPA EPA

EPA
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3.1

RC 2 1,497m2
DO
2 (108m2)
UV-VIS
1 (86 m?)
1 (43m?)
1 (32m?)
1 (68 m?) 3
1 (65m?) 13
1 (65m?)
4 (59 m2)
3.2
EPA
CO, NOy, O3, SO,

1 2 1 1 THC, SPM

1 1 0 0

1 1 1 1

1 1 1 1

1 1 1 1

BOD
coDb
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3.2
3.2.1

3.2.1.1

@)
EPA

3.3

EPA

EPA

pH

EPA

@
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a)

b)

®

15

EPA

3-4

Officer

12

50




3 Director-1 Il
PC-1
Director-I11
3.4 EPA
PC-1
Director General 1 0
Director-1 a) EIA
(EIA/Monitoring) | b) NEQS
¢) SMART
d) 5 0
e)
f)
Director-11 a)
(Legal/Adminsitr | b)
. 3 0
ation) c)
d)
Director-111 a) 3 2
(Laboratory) b) EPA (+ 1 |+
c) SMART 2 )
d) 19 )
15 21
Director-I
Director-I1
20
Director-1 Il
Director |11
EPA
31

3-5




*

®)
EPA
3.5 EPA
PC-1
) " Legal” " Technical”
Director _
1 1 2 Director 111 2
« )
" Litigation” Legislation”
Deputy Director ) 0 ) “ Monitoring” " Coordination/Public
( ) complaints” 3
Assistant Director
0 1 1
( )
hief Chemi
Chief Chemist 0 1 1
( )
Senior Chemist 0 9 )
( )
Chemist
0 6 6
( )
Inspector
2 0 2
( )
Lab: Technician 1 10 1
Assistant (
6 21 27
3
()
a)
40

3-6




)

©))

b)

c)

d)

a)

b)

(CDA)

11
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3.2.1.2

€Y)

3.6

EPA

EPA EPA

PC-1

@

a)

EPD 10
EPD

EPA

b)

)
CO SO, NOx HC O; N




Measuring Unit

3-9

EPA

SOx NOx HCL F Hg

Dust



3.7

0
+
c)
d)
i) (AAS)
Ag Se As
Ni Cu Pb Cd Zn Mn,Cr Hg As
Ag Se Be Fe Al B
EPA, EPD, EPA
EPA EPA
Hg As
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vi) ICP

Na

10ppm

EPA EPA
EPA
FID/ECD
EPA
EPA
EPA
EPA
0.15mg/L
ICP
U

%
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EPA

) TOC

EPA

EPA
EPA

xi)

®

a)

EPA

EPA

EPA

EPA

EPA
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b)

3.8
EPA PAK SND PJB NIFP BAL
1 2 2 1 1
1 1 1 0 0
JPAK:  EPA SND: EPA PJB; EPD NIFP: EPA BAL: EPA
)
d)
PC-1
3523
EPD 10
PCSIR
SUPARCO
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3.9
1)
2)
3)
4)
1)
2)
EPA EPA EPA
1- EPA EPA
EPA
©)
2- EPA
3- EPD 10
INO,
NO,
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NO,

NO,

NOx SO,

D)

NO;

15 10 30

EPA

EPA
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d)

i)
3.2

)

2 EPA
Jinnah
2

)

EPA

3-16

SITE

3.3



34

)
EPA 20 30
4F
35
1
3.6
EPA
3.10
EPA 1 2
EPA Karachi Revenue Office
Lahore City Office
NWFP EPA
Nazim Office
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3.2.2

3.2.2.1
(€D)
27
)
EPA 2,128 2
EPA 2,066 2 EPD 2,790 2
EPA 1,497 2
EPA
3.11 EPA
()
108.0 1F
2 56.7 1F
86.4 1F
32.4 1F
43.2 1F
14.5 1F
10.8 1F
24.3 1F
1 10.8 1F
2 7.1 1F
20.3 1F
12.1 1F
54.0 1F
32.4 1 2F 3
PD 32.4 1 2F
64.8 3 2F 3
64.8 3 2F
64.8 3 2F 2
43.2 6 2F
64.8 2F
64.8 2F 5000
32.4 2F
64.8 13 2F 2
12.1 2F
4 20.3 2F
454.8 2F
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®

)

()

1,497.0 27
6.0
1,503.0
4.0
3.8 2.7
3.12
100
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®

a)
4.0m
3.8
b)
2 10 15
2
1
3.13
Fc=180kg/cm2 (28 )
16mm SD30 Fy=3,000kg/ cm2
19mm SD35 Fy=3,500kg/ cm?
c)
3.14
300kg/ 180 kg/ 80 kg/
400 320 180
100 60 0
800 700 700
300 270 160
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5 6
0.10
Ka B vy K
K
Ko (0.10)
a (1.0)
( 1.5)
(1.0)
(K)

K o B y K 1.0x1.5x1.0x 0.10 0.15

(©)

i)
(IESCO)  11kV ( 2kVA)
400V 220V)
( ) 11KV
3.15
3 3 50Hz 11kV
3 4 50Hz 400V-220V
75kVA ( )

100kVA

15A3 ( 1 )
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3.16
(Lux) JIS (Lux)
250 350 300 750
250 350 300 750
300 500 300 750
50 100 50 100
)
8 1 MDF(
)
8 37
v)
)
b)
)
a
ASHRAE
3.17
42 (108 B 2 G35 B
27 (80 F) -1 (30 F)
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3.18

24 (75 F)

22

72 F)

c)
i)
(CDA)

3-23
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3.2.2.2
-2 4
@
a) /
EPA
1SO
UPS
UPS
30
UPS
EPA
EPA 4 EPA
37
3.19
co 0 100ppm
NO 0 1ppm
0; 0 1ppm
SO, 0 0.5ppm
THC 0 100ppm
SPM B 0 5mg/m?( PM10 )
0 540°
0.4 40m/s
10
-40 +60 0 100 RH
400 2800nm
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b)

220 + 40 50
AVR 220 2 50 UPS 30
10L/min 0, GPT
S0,- N, NO- N, CO- N, CH,/CiHg-Air N,
2 1 250 kg/cm* 2 6 kg/cm?
1. 19in 50cm 2.
3. 4. 5. 6.
7 8 2 9. 10.
50
48hr
EPA
EPA EPA
3.19
220
EPA
EPA
NOx : 0 2500ppm  SO,:
0 15000ppm O, :
0 25 CO CO0,:
0 2000ppm
220V
1000 1200L/min PM10
EPA  PM10
TSP
EPA PM10
16.67 L/min 1m*/hr 1
EPA  PM10
EPA

c)

3-25




3.20

AAS
(AAS)
AAS
Al, As, AAS
Be, B, Cd, Cr, Cu, Fe, Pb, Mn, Hg, Ni,
Se, Ag, Zn
AAS AAS
Hg As
Al, 15
As, Be, B, Cd, Cr, Cu, Fe, Pb, Mn, Hg,
Ni, Se, Ag, Zn
- D2
190 900 nm 2
0.3 nm
FID ECD FID ECD
GC 100 450
FID 5 pgC/Sec GC
ECD 0.05 pg/C,HsCl FID ECD
NPD
FTD
0.5 4.0 mL/min Na Ca? Cl  NO,
0 1000 p S/cm
EPA
X
0-5wt%
15ppm EPA
0.1 to 100 mg/L
+ 0.2 mg/L
TOC NDIR
TC 0 50mg/L
IC 0 50mg/L
5u g/L EPA
[ 1
[ 1
RO, ,
1.0 L/min EPA
20 L / batch / 3 hrs EPA
EPA

3-26




O]

5
©))
EPA EPA
pH DO
SS COD BOD
UV-VIS
EPA EPA
EPA EPD
EPA EPA EPA
3.21 EPA
EPA
PAK SND PJB BAL
3( 175m2) | 1( 80m2) | 2( 100m2?) | 3( 1( 63m2) |SS COD
2( 100m2) | 1( 80m2) | 1( 50m2) | 1( 2( 60m2) | AAS GC
1( 43m2) | 1( 80m2) | 1( 12m?) | 1(
1( 32m2) | 1( 80m2) | 1( 50m2) | 1( 1( 30m2)- HVAS
Tl 2( 19m?) 2
*1:
)PAK: EPA SND: EPA PJB; EPD NWFP: EPA BAL: EPA
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EPA

EPD
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3.2.3
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