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D.H.A Cogen Lid, Power & Desalination Unit.

EXECUTIVE SUMMARY

[n accordance with the Pakistan Environmental Protection Act- 1997 (PEPA), D.H.A. Cogen
Ltd, Power and Desalination Unit, Karachi, is under legal obligation to go .for full scale
Environmental Compliance Audit (EA) during regular operation. Accordingly, to ascertain
whether the plant is operating in compliance with the required standards of the National
Environmenta! Quality Standards (NEQS) Pakistan, M/S APEX Environment Laboratory
carried out detailed Environmental Compliance Audit (EA) of the said unit on August 25 to 27,
2008 when it was operating on its maximum capacity. This first EA report deals with the
Environmental status of the plant.

The report comprises of the following sections:

SECTION-A. Stack Monitoring for Carbon Monoxide (CO), Sulphur dioxides (SO,)

and Nitrogen Oxides (NO,) and from one turbine stack of the power
_ house. ' ‘

SECTION-B Monitoring of Particulate Matter (PM) from turbine stack of the power
house.

SECTION-C Gaseous Monitoring — Ambient from eleven locations.

SECTION-D Particulate Matter Monitoring-Ambient from eleven locations.

SECTION-E Drinking and Waste Water Characterization.

SECTION-F Noise Level monitoring.

SECTION-G Thermal Discharges

Stack gaseous emissions for Carbon Monoxide (CQ), Sulphur dioxides (SO3), Nitrogen Oxides
(NO,) from one turbine stack of the power house are in compliance with National Environment
Quality Standards (NEQS)-Pakistan.

Also, emissions of particulate matter (PM) measured from stack of turbine stack is in compliance
with the NEQS-Pakistan.

As described earlier, ambient gaseous monitoring was carried out at eleven points in total within
the premises of the plant. The NEQS-Pakistan do not specify any limiting value regarding the
concentration of different gases in ambient air.

Particulate matter in ambient air was monitored at a total of eleven points within the worksite. The
NEQS-Pakistan do not specify any limiting value for ambient particulate matter.

Noise levels monitoring was carried out at total of twenty locations within workplace and four
boundary walls. At two monitored locations within the plant, the noise levels exceeded the
maximum limiting value set by the National Environment Quality Standards (NEQS). The
practical solution for this is to provide earplugs to the workers working in these areas. However,

i
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D-H.A Cogen Ltd, Power & Desalination Unit,

noise levels at all the four boundary walls of the plant remain within prescribed limits of the
NEQS.

Data obtained after water and wastewater characterization reveals that all the parameters are in
compliance of the NEQS limiting values set for the waste water.

ii
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D.H.A Cogen Ltd, Power & Desalination Unit.

SECTION - A
STACK MONITORING FOR CARBON MONOXIDE (CO),
SULPHUR OXIDES (SOx) AND NITROGEN OXIDES (NOx)

APEX Environment Laboratory ECTECH Environment Consultant



1.0

2.0

3.0

4.0

D.H.A Cogen Lid, Power & Desalination Unit.

GENERAL

This section deals with the monitoring of gaseous emissions from stack of turbine of the
plant. The turbine of the power house operates on natural gas.

INSTRUMENT

Technical specifications of the instrument used for gaseous monitoring along with other
necessary information and details are appended in the ANNEXURE-I. The calibration
certificate of the monitoring instrument is attached as ANNEXURE -I1.

MONITORING

3.1 Stacks Monitoring- CO, SO; and NOx (NO+ NO;)

3.1.1 Stacks

Stack of one turbine of the power house was monitored for gaseous monitoring.

3.1.2 Monitoring

The monitoring was carried out from monitoring hole already provided on stack.
All measurements were taken when the plant was operating at its full capacity.
Total of three monitorings were carried out at interval of time to ascertain the
emission behavior.

RESULTS AND DISCUSSION

The monitored and processed data regarding gaseous emissions are presented in
ANNEXURE-IIL

Suite # 4,

iInd Fioor

Turbine Stack:

It is evident from the monitored and processed data that the measured value of
Carbon Monoxide (CO) from the stack ranges between 285, Omg/Nm to 310.0
mg/Nm® as against the maximum limiting value of 800.0 mg/Nm’ set by National
Environment Quality Standards (NEQS)-Pakistan ANNEXURE -IV for this gas.
So, these values are in compliance with the NEQS limits.

Slmllarly, the value of Nitrogen Oxides (NO,) remains at a mlmmum of 210.0
mg/Nm from the stack and at a maxxmum of 229.0 mg/Nm as against the
maximum limiting value of 400.0 rng/Nm set by the NEQS for this gas bemg
emitted from the units operating on diesel. As a result, emissions are in
compliance with the NEQS-Pakistan.

ECTECH Environment Consultant

Suite 4 4,
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APEX Environment Laboratory

Suite # 4,
ilnd Floor

D.H.A Cogen Lid, Power & Desalination Unit.

The value of Sulphur Oxides (SOX) emissions from the stack remain nill from the
stack of turbme The respective NEQS limiting value for SOzcmxsswns from is

1700.0 mg/Nm

It is concluded from the above discussion that emissions of CO, NO, and SO;in
the turbine stack are in cornpha.ucc with the NE(%S respective limiting values of
800.0 mg/Nm®, 400.0 mg/Nm? and 1700.0 mg/Nm" set for these gases.
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" "ANNEXUREII

Reference Number 01786 /FK /06/ 028
" Instrument Skrial Number - —_—
) ' 11138651
M/s Ectech-Environment Consultants
Lahore -
Test Description - Criteria Target Actuai '
Gus Sensors Standard Range Gai '
Calibration Gases g_ Aln
CQ, - 0-2,000 ppm "o
COy . . 0-4% Vol. 53510
S0 | Scientific & 0-2,000 ppm i735
NO. ‘f'echnical Gases 0-1,000 ppm = .2760 .
N, lad,, UK.: - 0-100 ppm C 707 |
CL 0-5% Vol e !
1,5 ~ 0-200 ppm ey
CO 0-25% Vol e

"+ 'Need to be replace

** Not Calibraled

“#**Not exisl

We hereby certify that thisiinstrument complies with LANID tut.lory .specltu.utlum .

lested by ORION INTERNATIONAL

Tested hy

(Sl

FARMAN KHAN
SERVICE ENGINEER

Date

| may 28,7007 |

ORION INTERNATIONAL

319 & 320, HHOTEL METROPOLE, CLUB RGAD, KARACH!I (PAKISTAN) |
PHH 5674468-69, 5660236, FAX#H 5660238 Fmail; o

on.intl@

cher.nel.pk




D.H.A Cogen Lid, Power & Desatination Unit.

ANNEXURE-III
APEX ENVIRONMENT LABORATORY

Suite # 4, 2™ Floor, Link Arcade, Model Town Link Road, Lahore
- Phone: 92-042-5887517; 0300-8486673; Fax: 042-5855508,5830087; E-mail: eclech ecigehi@iyahog.com

( Laboratory certifiad ay “Environmental Laboratory” by the Environmental Protection Agency, Government of the Punjab vide its
Memo No: 551/DD(Labs.) EPA, dated May 09, 2008, certificate No: $51/DD(Labs.YEPD/US)

Data Regarding Gaseons Monitoring-Stack

Reference point co 3 S0; 3 NO 3
(mg/Nm’) (mg/Nm’) (mg/Nm")
' 285.0 0.0 210.0
5 Turbine Stack 310.0 0.0 229.0
296.0 0.0 218.0
]
6
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‘ ANNEXURE-1V .
. Nutmnal B nvlronmental Quallty Standm ds

. I S ™. 302
REGISTERED NG, [ 7648

The BGazette ' of Hakistan .
.. EXTRAODINARY |
' PUBLISHED BY AUTHORITY

lSLAMABAD, THURSDAY AUGUST 10, 2000

N -. o Pam
Statutory Notifications (S.R.0.)
Gavernment of Pakistan.

MIN ISTRY OF ENV!RONMEN’I‘, LOCAL GOVERNMENT AND RURAL -
DEVELOPMENT : .

NOTIFIGATION

lslamabad the 8ih August, 2000 1%

" S.R.0, 549 (1)/2000-in xamlso ofthe- powers conferred undor came (c)
of sub-section (1) of saction § of the Pakistan “Environmental Pmt.cﬂon Act.,

4997 {XXXIV of1997). The Pakistan Environmental Protection Auoncy. with -
] 'lhe prior approval of lhe Pakistan Envirdnumsntal Protectlon Counoll is plti;ud‘ o
te direct that the foliowing furthor;mandmlnh ahall be made lﬁ Itt Noﬂﬁcaﬂqn

No S. R, 0. 742 (1)/193. Dated the 241!1 Auguut. 1993 nlmbly

'In the alorasald notlfication,’in paragraph 2,....

' (1288)

_ Prca: Rs. E.QO .
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1290 THE GAZETTE OF PAKISTAN.EXTRA.AUG.10,2000 [PART 1]

(1) for Annex 1. The following shall be substituted, namely............

NATIONAL ENVIRONMENTAL QUALITY STANDARDS FOR
MUNICIPAL AND LIQUID INDUSTRIAL EFFLUENTS (mg/l,
UNLESS OTHERWISE DEFINED)

S.NO. Parameter Revised Standards
Existing Into inland  Into Sewage Into
Standards waters Treatment(b) Sea(b)
1 2 3 4 5 6

1. Temperature or temperature ~ 40°C =<3"C =<3°C =<3"C
Increase

2. pH value ' 6-10 6-9 6-9 6-9

3. Biochemical Ox%(gen Demand 80 80 250 8O*
(BOD); at 20°C(")

4, Chemical Oxygen Demand 150 150 400 400
(COD)(1)

5. Total suspended solids(TSS) 150 200 400 200

6. Total dissolved solids (TDS) 3500 3500 3500 3500

7. Grease and oil 10 10 10 10

8. phenolic compounds (as 0.1 0.1 0.3 0.3
Phenol) . ‘

9. Chloride (as Cl} 1000 1000 1000 SC***

10.  Fluoride (as F) 20 10 10 10

11.  Cyanide (as CN) total 2.0 1.0 1.0 1.0

1.0

12.  An-ionic detergents (as MB 20 20 20 20
AY()

13.  Sulphate (SO) 600 600 1000 SC#***

14.  Sulphide (8)* 1.0 1.0 1.0 1.0

15. Ammonia (NH;) 40 40 40 40



PART III THE GAZETTE OF PAKISTAN, EXTRA.AUG.10,2000 1291

2 3 4 5 6
16. Pesticide (3) 0.15 0.15 0.15 0.15
17.  Cadmium (1) 0.1 0.1 0.1 0.1
18, Chromium trivalent and 1.0 1.0 1.0 1.0
hexavalent (1) _

19.  Copper (1) L.0 1.0 1.0 1.0
20. Lead(1) 05 0.5 0.5 0.5
21.  Mercury (4) ' 0.01 0.01 0.01 0.01
22.  Selenium (1) 0.5 0.5 0.5 0.5
23,  Nickle (1) 1.0 1.0 1.0 1.0
24,  Silver (4) 1.0 1.0 1.0 1.0
25.  Total Toxic metals 2.0 2.0 2.0 2.0
26. Zinc - 5.0 5.0 5.0 5.0
27.  Arsenic (1) 1.0 1.0 1.0 1.0
28. Barium (1) 1.5 1.5 1.5 1.5
29. Iron 2.0 8.0 8.0 8.0
30. Manganese - L5 1.5 L5 1.5
31  Boron(l) 6.0 6.0 6.0 6.0
32 Chlorine 1.0 1.0 1.0 1.0
Explarations :

L.

e

Assuming minimum dilution 1:10 on discharge, lower ratio would attract
progressively stringent standards to be determined by the Federal Environmental
Protection Agency. By 1:10 Dilution means, for example that for each one cubic
meter of treated effluent, the recipient water body should have 10 cubic meter of
water for the dilution of this effluent.

Modified Benzene Alky! Sulphate: Assuming surfactants as biodegradable.
Pesticides include herbicides, fungicides and insecticides.

Subject to total toxic metal discharge would not exceed level given at S.No.25.
Applicable only when and where sewage treatment is operational and BOD,=80mg/!
is achieved by sewage treatment system.



1292 THE GAZETTE OF PAKISTAN,EXTRA.AUG .10,2000[PART IV]

6. Provided discharge is not at shore and not within 10 miles of mangrove or other

Important estuaries. A
* The effluents should not result in temperature increase of more than 3°C at the edge

of the zone where initial mixing and dilution take place in the receiving body. In case
zone is not defined, use 100 meters from the point of discharge .

*+ The value for industry is 200 mg/l.

+++ Discharge concentration at or below sea concentration (SC).

Note....1.  Dilution of liquid effluents to bring them to the NEQS limiting value is not
permissible through fresh water mixing with the effluents before discharge into the
environment '

2. The concentration of pollutants in water being used will be subtracted from the -

effluents for calculating the NEQS limits”

and
(2) for Annex II. The following shall be substituted, namely :-

NATIONAL ENVIRONMENTAL QUALITY STANDARDS FOR INDUSTRIAL
GASEOUS EMISSION (mg/Nm®, UNLESS OTHERWISE DEFINED).

S.NO. Parameter  Source of emission Existing Revised
Standards Standards
1 2 3 4 5 |
1 Smoke Smoke capacity not to 40% or 2 40% or 2 Ringle- |
exceed Ringle- mann Scale or
roann Scale equivalent smoke
number.
2  Particulate (2) Boilers and furnaces
Matter® i) Oil fired 300 : 300
ii) Coal fired 500 500
iiiy Cement kilns 200 200
(b) Grinding crushing
clinker cooler and related
processes, metallurgical 500 500

processes,converters,blast
furnaces and cupolas.

3. Hydrogen chloride Any 400 400
4. Chlorine Any 150 150
5. Hydrogen fluoride Any 150 150
6. Hydrogen sulphide Any 10 10

10



PART Il THE GAZETTE OF PAKISTAN, EXTRA. AUG. 10, 2000

2 3 4 5
7. Sulphur Sulfuric acid/Sulphonic 400 5000
Oxides()() acid plants
Other plants except
power plants operating 400 1700
on oil and coal '
8. Carbon monoxide Any 800 800
9. Lead Any 50 50
10.. Mercury Any 10 10
11. Cadmium Any 20 20
12. Arsenic Any 20 20
13. Copper Any 50 50
14, Antimony Any 20 20
15. Zinc Any 200 200
16. Oxides of Nitro-  Nitric acid manufacturing 400 3000
gen(®) unit
Other plants except
power plant operating on
oil or coal :
Gas fired 400 400
Oil fired - 600
Coal fired - 1200
Explanation:

1. Based on the assumption that the size of the particulate is 10 micron or more,

2. Based on 1 per cent sulphur contents in fuel oil. Higher content of sulphur will
cause standards to be pro-rated.

3. Inrespect of emissions of sulphur dioxide and nitrogen oxides, the power piant
operating on oil and coal as fuel shall in addition to NATIONAL
ENVIRONMENTAL QUALITY STANDARDS (NEQS) specified above.
Comply with the following standards:-

A . Sulphur dioxide
Sulphur dioxide Background levels Micro-gram per cubic meter (ug/m’). Standards
Criterion | Criterion II
‘Background Air  Annual Max. Max.SO; Max. allowable
Quality(SO, Average 24-hours Emission Ground level
Basis) Interval (Tons per day Increment to

perplant)  Ambient (ug/m’)

11
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Unpolluted <50 <200 500 50
Moderately polhated”

Low 50 200 500 50
High 100 400 100 10
Very polluted >100 ->400 100 10

*  For intermediate values between 50 and 100 ug/m’ linear interpolations should be
true.
**  No project with sulphur dioxide emissions will be recommended, )

B. Nitrogen Oxide

Ambient air concentration of nitrogen dioxides, expressed as NO; should
not be exceed the following:-

Annual Arithmetic Mean 100ug/m’
(0.05 ppm)

Emissions levels for stationary source discharges, before mixing with the
atmosphere, should be maintained as follows:-

For fuel fired steam generator, as Nanogram (10-9ram)per joule of

~ heat input :
Liquid fossil fuel : : 130
Solid fossil fuel : : 300
Lignite fossil fuel : : 260

Note:- Dilution of gaseous emissions to bring them to the NEQS limiting value is not
permissible through excess air mixing, blowing before emitting into the environment *

[File No. 14 (3)/98-TO-PEPC.]

HAFIZ ABDULLAH AWAN.
Deputy Secretary (admn.)

Page No. 6
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D.H.A Cogen Ltd, Power & Desalination Unit.

SECTION-B
STACK MONITORING FOR PARTICULATE MATTER (PM)

APEX Environment Laboratory ECTECH Environment Cansultant



1.0

2.0

D.H.A Cogen Ltd, Power & Desalination Unit.
GENERAL

This section deals with the particulate matter monitoring from stack of turbine of the
power house. The turbine operates on gas.

MONITORING INSTRUMENT AND MEASUREMENT METHODOLOGY

Iso-kinetic The Casella (Particulate sampling system (Instrument) designed to comply
with BS 3405 and ISO-9096 for compliance monitoring was used for stack monitoring of
particulate matter. The PM was measured alongside the gaseous monitoring from stacks.
Necessary details of the measuring instrument are appended as ANNEXURE-1,

The instrument sucks stack PM at a rate monitored by a calibrated volume measuring
standard gauge. The volume of the stack gas drawn is indicated on the scale calibrated in
liters and fractions thereof, The total time of stack gas inlet was noted with a stopwatch,
which provides measurements in seconds with high precision and accuracy. This ensures
the accuracy of the time even in seconds as far as the recording to measurement time is
concemed.

Quantitative special filter media was used as the surface on which the particulate is
retained quantitatively during a definite interval of time. The filter media is placed in the
special port with leak proof assembly. This prevents escaping of fugitive stack particulate
matter being monitored. Thus the accuracy of the measurement is ensured. The entire
assembly is ultimately connected, through a special tuning to a probe of special steel,
while with standing high temperatures as shown by the stacks.

The pre-weighted filter media, after monitored interval of time, is weighed on analytical
balance measuring up to 0.0001g (0.1mg). The difference is the weight of the PM

measured during a definite interval of time. The weight of the PM so obtained is further
caleunlated into mg/Nm’.

3.0 MONITORING
3.1.1 Stacks

Stack of one turbine was monitored for particulate matter emissions.

3.1.2 Monitoring

The monitoring was carried out from monitoring hole already provided on stack.
The monitoring was carried out from each stack when the plant was operating at
its full load. Total of three monitoring was carried out to ascertain the emission
behavior.

4.0 RESULTS AND DISCUSSION

The monitored and processed data regarding particulate matter (PM) emissions
are presented in the ANNEXURE-II.

13
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D.H.A Cogen Ltd, Power & Desalination Unit.

The monitored values of Particulate matter ranges from 3.1 to 3.5 mg/Nrn3 with the average of

33 mg/Nms.

14
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ANNEXUER-I
Iso-Kinetic
Stack Sampling System

The Casella stack sampling system is designed to comply with BS3405 and ISO9096 for
compliance monitoring under the environmental protection act. It is suitable for sampling

particulates in stacks and ducts at temperatures up to 250 'C.

The filter holder can be positioned either inside or outside the stack. Positioning the filter
_ holder within the stack enables accurate measurements to be taken of sticky particulates
that might otherwise become stuck to the inside of probe assembly.

The basic kit comprises of a | m sampling probe, pump, flow meter, and all the necessary
interconnections for the internal and external stack monitoring. Also available are a range
of sampling nozzles, stack access ports and extension probe pieces.

The pump operates from 13-20 V/min which enables monitoring to be done in a wide
variety of stack flow rates. Nozzle size can be calculated using the following formula.

Area of nozzle (mm) (pump flow rate (/min) x 1000) / (Stack linear flow rate (m/sec)
x60).

Altematively the following graph can be used.

NOZZLE DIA (mm})
12
10
8
FLOW
RATE 6
(l/min)
4
2

10 20 30 40

STACK VELOCITY (m/sec)

15
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' Isokinetic kit with 25mm Filter Holder inclnding: ~ P118000

Im probe

Tube adaptor

25mm In-line filter holder

Spacer tube

3.14 V/min pump with rechargeable batteries
3m tubing (pump to probe)

Flow meter 2-25 /min

Isokinetic kit with 37mm Filter Holder including: P118001

Im probe

Tube adaptor

37mm In-line filter holder

Spacer tube

13-20 Imin pump with rechargeable batteries
3m tubing {pump to probe)

Filow meter 2 -25 /min

Accessories

Stack Access Kt
2" BSP plug with support body P118002
4" BSP plug with support body P118003

Nozzles

4.0mm as specified in BS3405 P118033
4.0mm as specified in ISO9096 P118050
Other diameters available on request

To monitor a stack under BS3405 or ISO9096 you will need a minimum of an isokinetic
kit and a nozzle. In addition you may need a stack access flange of the appropriate size.

CARRLAGE & INSURANCE EXTRA. MINIMUM ORDER CHARGE £100.00 UNLESS ACCOMPANIED BY BANK TRANSFER.
LETTERS OF CREDIT WILL BE ACCEPTED ONLY FOR ORDERS IN EXCESS OF £1.479.00
This price guide was collect at the time of going to press. We reserve the right in amend prices without notice.
EXPAS01/01/01
1996

L
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D.H.A Cogen Ltd, Power & Desalination UniL.
ANNEXURE-IL

APEX ENVIRONMENT LABORATORY

Suite # 4, 2™ Floor, Link Arcade, Model Town Link Road, Lahore
Phone: 92-042-5837517,; 0300-8486673;Fax: 042-5855508,5830087; E-mail: gote h_goted!

( Laboratory certified as “Environmental Laboratory” by the Environme
Memo No: 551/DD(Labs.y EPA, dated May 09, 2008,

atal Protection Agency, Government of the Punjab vide its
certificate No: $51/DD(Labs.VEPD/08)

Monitored Data Regarding Particulate Matter (PM)-Stack

APEX Environment L

Suite #4,
”ﬂd F‘oor

Reference point Particulate Matter-PM Average l;M
(mg/Nm) (mg/Nm®)
3.5
Turbine Stack 33
3.1
18
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D.H.A Cogen Lid, Power & Desalination Unit

SECTION-C
GASEQOUS MONITORING--AMBIENT

APEX Environment Laboratory ECTECH Environment Consultant



1.0

2.0

30

D.H.A Cogen Lid, Power & Desalination Unit.

GENERAL

This section deals with the ambient gaseous monitoring at eleven points. Monitoring was
carried out for SO;, NO,, CO and CHs as hydroca:bons\.

MONITORING
2.1 Monitoring Instrument :

The monitoring of CO, 8O, NO; and HCs was carried out by electrochemical

~sensor and results were obtained in parts per million (ppm). Drager Miniwarn
(German) ANNUXERE-I monitoring instrument was used for the monitoring of
ambient gasses.

2.2  Monitoring Points
A total of eight locations were monitored as described below:

1- Near the main gate

2- Inside the Control Room

3- Car Parking Area

4- Cooling Tower Area

5- Generator & Sub-Station Area
6- Intake Area

7- On the main road near the plant
8- Near Desalinization Plant

9- Near Fine Filtration

10- Near Emergency Engine

11- Open Area in front of CCR

RESULTS AND DISCUSSION

The monitored and processed data regarding the ambient gaseous monitoring are
presented in the ANNEXURE-II From monitored and processed data, it is evident that
the concentration of CO, NOx, SO, and HCs as methane was below the detection limits at
any of the monitored point.

National Environment Quality Standards (NEQS)-Pakistan (ANNEXURE-IV,
SECTION-A} do not specify any limiting value for these gases in the ambient air. These
values are also well incompliance with the WHO guidelines values for ambient air
ANNEXURE-III and OSHA Standards.

19
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ANNEXURE-IIT

Ambient Air Monitoring Instrument

MiniWarn

Mehrgas-MebBgerat
Multi-Gas Monitor

Software Version 2.nn
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D.H.A Cogen Ltd, Power & Desalination Unit.

ANNEXURE-II
APEX ENVIRONMENT LABORATORY

Suite # 4, 2™ Floor, Link Arcade, Mode! Town Link Road, Lahore
Phone: 92-042-5887517; 0300-8486673;Fax: 042-5855508,5830087; E-mail: gctech ectechi@yahoo.com

( Laboratory certified as “Environmental Laboratory” by the Eavironmental Protection Agency, Government of the Punjab vide its
Memo No: 551/DD{Labs.)/ EPA, dated May 09, 2008, certificate No: 551/DD{Labs. )Y EPD/08)

Ambient Gaseous Monitored Data

Reference Point S0, NO; CO HCs as CH,
(ppm) (ppm) (ppm) (%)
1- Near the main gate BD.L B.D.L B.D.L B.D.L
2- Inside the Control Room BD.L BD.L B.D.L B.D.L
3-Car Parking Area B.DL B.D.L B.D.L BDL
4-Cooling Tower Area B.D.L BD.L BD.L B.D.L
5- Generator & Sub-Station Area BD.L B.D.L B.D.L ‘'B.D.L
6- Intake Area BD.L BD.L B.D.L BD.L
7- On the main road near the plant BD.L BD.L B.D.L BD.L
8- Near Desalinization Plant BD.L BD.L BD.L BD.L
9- Near Fine Filtration B.D.L B.D.L B.D.L B.D.L
10- Near Emergency Engine B.D.L BD.L BD.L BD.L
11- Open Area in front of CCR BD.L BD.L BDL B.D.L

B.D.1. =Below Detection Limit

: 24
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ANNEXURE-III
Guidelines for Ambient Air Quality

GUIDELINES FOR AIR QUALITY

This WHO document on the Guidelines for Air Quality is the outcome of the WHO Expert Task
Force meeting held in Geneva, Switzerland, in December 1997, It bases on the document entitled
“Air Quality Guidelines for Europe™ that was prepared by the WHO Regional Office for Europe

and regional background papers.

Note to the nser:
The electronic form of this document is available on the CD ROM of the Healthy Cities Air

Management Information System AMIS and, in part, from the Web site of the World Health
Organization (http://www.whao.int/pehy).

Published by the World Health Oryunizaiion, Geneva

Cluster of Sustainable Development and Healthy Environment (SDE)"
Department of Protection af the Human Environment (PHE}
Occupational and Environmental Health FProgramme (OEH}

25
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Guidelines for Alr Quality, WHO, Geneva, 2000

© World Health Organization 2000

This document is not a formal publication of the World Health Organization and all rights are -
reserved by the Organization. The document may, however, be freely reviewed, abstracted, or
reproduced or tranglated in part, but not for sale or for use in conjunction with commercial

purposes.

For authorisation to reproduce or translate the work in full, and for any use by commercial
entities, applications and en¢uiries should be addressed to the Department for Protection of the
Human Environment, World Health Organization, Geneva, Switzerland, which will be glad to
provide the Jatest information on any changes made to the text, plans for new editions, and the
reprints, adaptations and translations already available.

The designations employed and the presentation of the material in this publication do not imply
the expression of any opinion whatseever on the part of the Secretariat of the World Health
Organization conceming the legal status of any country, territory, city or area or of its authorities,
or concerning the delimitation of its frontiers or boundaries.

The mention of specific companies or of certzin manufacturers products does not imply that
they are endorsed or recommended by the World Health Organization in preference to others
of a similar nature that are not mentioned Errors and omissions excepted, the names of
proprietary products are distinguished by initial capital letters.

The authors alone are responsiblc for the views expressed in this document,

L]
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cultural conditions.

The Guidelines set out the range of ambient concentrations in exposure-response
relationships and give guideline values; the air quality guideline value defines a
concentration of air pollutant below which no adverse effect to human health is
expected, Guidetline values for 38 non-¢arcinogenic compounds and some
carcinogens are set in relation to different exposure times. The table below gives
some examples of the guideline value for common gaseous poliutants,

WHO Guldelines values (1999) for common pollutants

. .

Pollutant Annual Gulideline Concentration ¥ Exposure
ambient air | value (ug/m®) | at which time
concentration effects on
(vg/m’) health start to

be cbserved
(ug/m’)
CO 500-7000 100 000 Not ‘ 15 min. .
applicable
60 000 30 min
30000 1 hour
| 10 000 ) 8 hours
lLead 0.01-2.0 0.5 Not 1 year
applicable
NO, 10-150 200 365-565 1 hour
40 _ 1 year
Qs 10-100 120 Not 8 hour
applicable '
. | S0z 5-400 500 11000 10 min
125 250 24 hour -
50 100 1 year

Application of the WHO Air Quality Guidelines should help significantly to reduce
the burden of excess mortality and preventable disability from a highly preventable
source of ill-health.

R
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" [Text version

Fractmertralf Py A1t daner me cuidramen dickr wdhatbinag wmianaeal

o ’ ) ANNEXURE-1Y
' OSHA Standards

: Lo . i s , n
i Qccupationafsafely & Healthy Administratfon, |
I8 @ 7 QSHA U.S. Bepartment of Labor, ... ? i

i
J

[Home Index Search

Regulations (Standards.- 29

ICFR) -

ABLE Z-1 Limits for Air Contaminants. -

11910.1000TABLEZ-1

1‘OS‘I~1A-RegE:I,anns (Stan_darcls - 29 CFR) - Table of C,optunts

Standard Number: 1910.1000TABLEZ-1
_Standard Title: TABLE 2-1 Limits for Air Contaminants.
SubPart Number: 2 :

b + SubPart Title: Toxic and Hazardous Substances

- 1
[

TARLLE 21 LIMITS FOR AR CONIAMENANTS

NOTE' Because of the Tength of the table, explanatory 1ooinotes

{arp]icable to all substances arec-given below as well as atr the end of
the table. Footnotes specific only to a limited number of substance:
are also shown within the table, : _

i'ootnote(1) The.PLLs are B-hour TWAs unless otherwise noted; a (O)

‘Idesignation denates a ceiling Timit. hey are Lo be determined frow

Breathing-zone air samples,

iFgotnbtﬂ(a) Parts of vapor or gas per million parts of contaminatea
ir by volume at 25 degrees C and 760 torr. \ '
Sgotungetg) Milligrams of substance por cubic meter of afr, when

entry 35 1n this column only, the value is exact; whon Jisted witl o

o emry, it is approximate.

Footnote(c) The CAS number is for information only. Enforcement is
Baséd on the -substance name. For an entry covering more than one
metal compound measured as the metal, the CAS number for the metal is
given - ‘not CAS numbers for the individual compounds.

rFootnote(d)_ The final benzene standard in 1910.1028 applics (o all
occupational. exposures to benzenc except in ‘some circumstances the
distribution and sale of fuels, sealed containers and pipeltines, cohke
piroduction, o371 and gas drilling and production, aatural gas
processing, and the percentage exclusion for liguid mixtwees; tay the
exceptod subsegments, ‘the benzene limits in table 7 2 apply.  See
1910, 1028 lor specilic circumstances.

Tootlnotele) Thi;fa—haur TWA applics to respirable dust as measured
by a vertical elutriator -cotton dust sampler or equivalent
thntrument, -The time-weighted average applies to the catton wasde

Pracessing operat ions-of waste reoye Hing (sorting, bteading, o leaniog
And wibrowing) and garnetting.  sov also BITOC 1043 Tor ot ton dust

Timits applicable to -other sectors.

Link Arcade;
Link Model
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™t rganic, ar organ1c. not listed specifically_by substance name arc
sered by the Particulates Not otherwise Regulated (PNOR) Timit
tich" ¥5 the same as the inert or nuisance diust limit oF Table 2-3.
lonfnoteCZ) sce Table 2- 2
rnOLnntn(3) see Table z- 3
" Lootnoie(4) varies wilh componnd.
3 . ’ ' . . -
b -+ : ' TABLE Z-1., - LIMITS FOR AIR CONIAMINANTS
— | |
_ : o I mag/m(3) skin
~d . Substanpce TAS No. (c) ppm (n)(l)!l(h)(l) dusiqnnlinn
- : o . l . '
S R Aceta]dehyde..‘ ......... | 75-07-0 | 200 | 360 {
bl ©Atetic acidiiiu e e [. 64-19-7 | 10 | 25 + |
& Acetic anhyd:adc ..... | 108-24-7 | s | .20 |
- ] . Acetone, N | G7-64-1"| 1000 i 2400 ]
1 Acetonitriie. ] 75-05-8 | 40 | 70 | ——
B : ?—Acety1aminof]uoeene. | | i |
. . see 1910.1014. ... 539G 3 | | i
- :Acetylene dichloride; l' _ I| I| _ |[
" ea . .
- qi 2 D1ch1ornethy1ene i - [ i f
etylene tetrabrom1de 79-27-6 1 14
- . Acralein. e . 107-02-8 0.1 0.25
: ALry1nmidL e aiehreuas Co79:06-1 ) ...l 0.1 X
“ " Acrylonitrile; _ : ) ,
.- sewv 1910. 1045.2 ...... | 107-13-1 | ! o
: BN T 1ol o FO e - 309-00-2 | ... 0.2% X
, . Allyl. alcohol. Cene 107-18-6 2 5 X
# CLAly] chlor1dc.. ........ 107-05-1 L 3
. '_-Allyl gTycidy1 ether. .,
- U AGE orsa ln.'ulllcl 106'92-3 l (c)lo I(C)ds I
i A]1K ropy1 d1su1f1de - 2179-59-1 |, 2 [ 12
foalp a-A]Umrna ..... 1344-28-1 |
" Tetal dust........ . | | 15 I
) Resp1rab1e Fract1on ' [ oot i 5 |
. Aluminum Metal (as A1) | 7429-90-5 | | ]
. Total dust..,......... | v P | 15
-+ Respirable Fraction..|- { 5 ]
* 4-aminodiphenyl; | | e ) |
see 1910.1011........ | 92-67-1 |} I |
2-Aminoethanel; - -] - | | }
©  see Ethanglamine..... [ | | }
. 2-Am1nupyr1d1ne ........ 504-29-0 0.5 2
-| MOMTa. o vttt 7664-41-7 50 is ]
monium su1famate ..... 7773-0G-0 o |
Total dust.,......... v [ 15 |
nrespirabie fraction.. | L) 5 |
n~Amyl acetate......... . '628-63-7 100 525 i
i, sec-Amyl acetate..;.... 626-38-0 125 650 |
i Aniline and home]ugs 62-53-3 5 19 | X
o Anisidine : ' f
it (o=,p~- -isomers). N ?9191 S 7L I I . 0.5 [ x
L..AnLimon and cnmpnundq | [ ! }
oas s Lol | 7440 S0 O | ... ..., | 0% ! .
. ANN) (nlqha | | ! o i
“7 Naphthy thiouren) . BG-88-4 | ......., | 0,1 !
©Arsenic,: lnorgnniL . : I I !
_ tompounds (a5 AN); | o] | [
sve . 1910,1018,....... [ 7440-38-2 | f i
, Arsenic, organic | - I : !
compounds (as As)....[ 7440-38-2 | ....,... | 0.5 |
Arsine. .. ....cevunnns V.l 7784-42-1 | 0.05 | 0.2 {
Asbestos; I | I I
©osee 1910.1000. .. ... ] {4) | i |
Azinphos- meth¥1 ..... e 86-50-0 | ........ [ 0.2 | x
YR, 301?’ ®ga). | 7440-39-3 | [I " 0.5 1'
compounds {as Ba).... 440-39-3 | ........ . ond Fl
marium sulfate........ A 7727-43-7 : Ao N m&kéﬁh

Link Mudel
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" sectors excluded

Ispirable fraction.
;lﬂom ]Ill{llllllil
otal dust...v...0n
Respirable fraction. .

‘Sce Table 2 for
the 11m1ts

. .applicable in the

° operations or .

hcnzcne. See ]910 1028,

- in 1910, 1028(d)
nenz1d1ne.

e Benzoqu1nonu,
.see Quinone. 1
Benzo(a)pyrene. see
Coal tar pitch
vo1at11es............
Benzoyl eroxide
aenzyl ehloride.
teryllium and
beryllium compounds
RGEIR: .3 T
n1phonr1 son D1pheny1.
Bismuth ted)luride,
undoped. . ............
© Total dust ............
Re5p1rab1e fraction.
ron ox1de.;.,........
0ta1 dust -----1
Boron trifluoride......
817 3oL 1 T S
Hromoform........... e
Autadiene

29 CFR 1910.19(1)....|
Hutanethiol;

2-Butanvne .

(Methy] erhyl ketone)l
2-Hutoxyethanol........
n-Butyl-acetate........
sec-Butyl acetate......
rert-Butyl-acetate.....
‘n-Butyl altcohol........
,5ec-Buty) alteohol,......
‘tert-Butyl alcohol,
Buty]am1ne.............
aert-Buty] chromate .

-(as" C;OCT))'é'i"'f"[

Bulyl glycidyl cther
lQBGE; :

L N A O N A A BT N ]

sityl merca tnn.ﬂ....

P rtert-putylteluene,
tatdmium (as cd) ;.

. see 1910,1027, o
. calcium carbonaté.. ...,
Tota) dust......,...
faspirable fract1on .

calcium hydroxide..... v

Total dust.,.. ...,
“Respirable frncllnn..
caleium oxide...vuuv s
Calcium silicate.......
“Toral Justa., . .ueen...
rRespirable fraction:
talcium 5ulinLu e
Total dust. .
Res 1rab1e fract1on

Camp 1 synthet1c....,}

T Car ary (Sevin)
carbon black.......... .
Carbon dioxide..,..... .

carbon d1su1f1de.;}..;;$

‘carbon monox1g$u...u...

(N AP Mo S N I

I
$ée 1910.1010........ il

e
) .

7440-41-7

{1, 3-Butadienc) 509 [ .o
29 crr 1910.1051; | -

nee fluty moutaplnn I

1304-82-1

71-43-2

....i 17804-35- 2 |

94-36-0
100-44-7

1303-86-2

7637-07-2~

7726-15-0

: I
106-99 0 |

1:_

|
|
I
i

|||||||

-------

.......

1 ppm/%

| pyn STH)
[

‘ !
78-93-3 |

111-7G-

1189-85-1 |
2426-08-6 |
109-79-5
C9R.51 !
7440-43-9 |
1317-65-3
1305-62-0

1305-74- 8
1344-95-2

7778. 18 9

.

200
50
150
200

-------

.......

ooooooo

|||||||
.......

--------

.......

-------

-------
.......

........
........

--------
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f chlorinated camPhcne...
. chiorinated. dip
eeoridel .o
-1 " chlorine. .

-1 chlorine d1oxide..;....
chlorine trifluoride. ..
. ‘Chlorodcetaldehyde. .. ..
A~Chloreacetophenane
. rhenacyl chloride). .|
“Chlorobenzene, . ....... .

‘o~Chloreobenzylidene

:ch1orobromomethane
‘2-Chloro-1,3
' 'see beta- c 1oroprene.
‘chlarodi N
5Ch1orod1?hen |
‘1-Chloro-2, !

-2-Chloroethanol:
. Ithy1ene ch]orohydrin]

: chromic acid

. coa)

:C0a1 dust (greater than|

. -
------------

enyl

ooooooo

malononitrile........|

2698-41-1 |

butad1ene|

(42% ch?nr1ne)(PCB) .

(54% ch or{ne)(PCB)
J-epoxypropane;

See tp¥ch1orohydr1n |
see

Iulocth
ue any
(hlnrofnrm
(Il&ch1n|omdthanu) |

lene;

.hi\({hlnsomelh

ether; see 1910 1008, 1

'Ch1oromethy1 methyl

ether; see 1910, 1006 l
‘1+Chlora-1-nitropropane
rh]nlnm1cr1n...........
ta Chloroprein, . ...
2=Chloro-G

(trichloromethyl)

‘pyridine... ...

-Total dust.........

Respirable Fract1on
and

chromates Cas cro(3))|
Chromium (II) compoundsl

€ LR of b TR 1
chrom1um (III) ]

‘ compounds Cas cr)....|
Chromium metal and i
.nso] . salts (as cr).|

\rysene; see coal tar |

)1tch volatiles......]|

Clopidol..

Tota] dust..l.l.l.l

‘Respirable: fract1on
dust (lass than
5% 510(2%).
respirable fraction,.

"o equal-to 5%
§i0(2)), re5p1rab1e
fraction. Veeaes .
todl tar p1tch N
wvalatiles ‘(benzene
saluble fraction),
anthracene, f#iap,
phunanlhrunc.
ﬂ(lldinv. chrysene,
EI L 3 T
cobalt metal,.dust,
and fume (as Co).
Coke oven em1551ons.
see 1910 1029.

chloride. .|_

1929-82-4 |

65966-93-2

9004-341-G |

57-74-9
8001-35-2

55720-59-5 |
7782-50-5
10049-04-4
7790-91-2
107-20-0

532-27-4 |
108-90-7

74-97-5

: !
53469-21-9.{|
.} 11097-69-1 |

i
G7- hh 31
542 88 1 -

107-30-2 l
600-25-9
76 0L ?
120 1) K ![

|

(4) |
7440-4?-3 !
7440-47-3 |
7440-47-3 |

I
7440-48-4 Il

|
7440-50-8 |

--------

nnnnnnnn

(e )nid

--------

........

XX

2nd Flooy,

Link Arcada; |is
Link Mudai




. 2L3 oiiu IHESLS | l I

E C LI of ) IR n..u,, [ P 1

;:. oLtun dust (e), 9 |

: Feoe 19101043, . ; N | 1 J
Crag herbicide (Sesone)|  136-78-7-) S !

“vota) dust...oa e , | .. - , 15 ’

fospirable fraction. 5
Ciesol, a1l isomers. ...1 1319-77-3 ' 5 2?2 |
Qtlhlond]dehych.... - 123-73-9 2 6 |

! 1 4170-30-3 | { l
TR LumenL N . 98-82-8 | L )4% |

: cyantdus (ns CN) ..... | MY e, i
cyclohexanc, ....vvuvss . 110-82-7 300 lnsn

ctyclohexanol. . ... 108-93-0 50 200

Yt JUhOXANONE L v h e v e e 108-%4-1 50 A0

- Cyclohexene, ........ .. 110-83-8 300 1015

-, Cyclopentadiene........ 542-92-7 75 200 -
?,4-b (Dichlofe hen~ . ]
oxyacet1c acid)...... { 94-75-7 | ...ovenn | 10 |
Decabﬂl“an(!. RN 1770?"41‘9 0-05 0-3

Demeton (Systox)....... BOG5-48-3 | ........ 0.1
Oidcetone alcohol ‘ _ '
(d-Hydroxy-4-methyl- | | |
2-pentanone) «i.... ... | | 123-42-2 | 50 - 2410 |
1,2-Diaminoethane; : | - | |

121 thy]ened1am1ne N | ] |
Dihzomethane,......... N 3314-88-3 | 0.7 | 0.4 |
oi urane....,..w...:...i 19287-45-7 | 0.1 0.1 |

‘ % -Dibromo-3- S | |

ﬁ aoropropane (DBCP). | |
see 191D.1044........ 96-12-8 | |
1,2-Dibromoethane; sece | : |

Etherne dibromide. .. | - . i |
Dibuty] phosphate...... 107-66-4 1 S
'D]but ] Phthflat& [E RN 84'74‘2 R . 5
v-Djchlorobenzene.,.... 95-50-1  (c)50 ¢C)300

Dichﬂurobenzene. ..... 106-46-7 75 150
13! -Dichlorobenzidine;

“ste 1910,1007... 000001 91-94-1 | p
bichlorodi Fluoromethane 75-71%8.| 1000 4950
1,3-pichloro-5, =

5. dimeth¥1 hydanto1n | 118-52-5 | ........ | o2 ] |
dichlarodiphenyltri- | - ) |

thtoroethane (DOT).".|  -50-29-3 | ........ | 1 |
1,1-pichloroethane..... 75-34-3 100 400

.. 1,2-Dichloroethane; see

Ethy1ene dichloride,. I o |
1,2~ D1ch1oroethy1ene 540-59-0 200 790 :
>ichloroethyl ‘ether, 111-44-4 (C) 15 (90
dichtoromethane; see
methylene chloride,,.| | i |

ch10romonof1uuro-, I | i I
Ethane..-..-..\ P 75 ‘13 4 I 1000 | 4?00 E
1,1-pichloro-1-- ] | |
©aiuethant. . ... .. el 594 - /2 u | (()IU 1 LOYLO |
~. . L,2-pichloropropane; | | } |

C spe { A | |
Piu?ylene dichlaride. | | [ i
Yichtorotetrafluoro- | ; |
ethane............... | 76-14-2-| 1000 I 7000 |

- Yichlorvos (DDVP) ...... 62-73-7 | ..., i ! |

Cieyclopentadienyl iron 102 4.5 | [ |
Fotd] duste.vuovyon.. | Pvveonn, l Qé) |
nespirable fraction. - | I . |
neldrin....ooovoess, 60-57-1 1 ........ 0.25 |
)1ethy1am1nc e siaeea 109-89-7 25 75 |

t-piethylaminoethanoi .. 100-37-8 1 I %0 |

Methyl other; _ ! |

- .sce Lthyl ather...... | | I !

* 1ifluorodibromome thane. 75-61-6 100 860 |
viglycidyl ether (DGE). 2238-07-5 (€)0.5 (c)2.8 |
ihytiroxybenzene; . | I
sou liydroquinone. ... .| ] | | ‘ i
J1rsouuty11ketone...... igg-%g-g 5) 293 i ?ﬂ?ﬁ&ﬁ&
‘iisopropytamine. .. .... -1R- 5
| timethylaminoazo- f Town Road,
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P
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Ay

B S - SV

TE AFAVLLIULI e | bU-1L-7 |
imothuxzmethane. ] |
see Methylal.i..oees, | i
D1methy1 acetamide. .. .. 127-19-5 | 10
. .D1methy1am1nobenzenc. |
1 see Xylidine......... i. |
_ D1methy1an111ne | -]
‘(N,N-Dimethylaniitine)]| 121-69-7 | 5
_Dwmcthylhenzene. | |
I SQQX'lene..-........I l
T D\methrl -1,2-dibromo-2,| |
Loo2-dic 1oroethy1 [
phosghate e 300-76-5 ! ........
“imethyl formamide. .. .. 68-12- 10
7, 6-Nimethyl-4-
hvptnnone seo ' I A
niisobutyl ketone. I
1, 1-Dimethylh d:nzano.. 57-14 7 0.5
BimethyIphibhalate, . J3teat 4 oot
D1methy1 sulfate....... 77-78-1 1
;'D1n1trobenzene
- (a1l isomers)........ . i
(ortho),.........., 528-29-0 |
(met:al)‘...._,e ............ 99-65-0 |
. (p\ra) ............ 100-25-4 l
‘Dinitro-o- creso1 el 534-52-1 | ...,
D1n1trotoluene.' ........ | 25321-14- G |
ioxane i
nlcthYTQHE d1oxidu) oo 37231-91-1 { 100
‘1tHipheny (B1pheny1) G 92-52-4 | (VA
. hiphenyimethane : | |
- Jdiisocyahate; sce -
Mothy tene bisphenyl |
i disocyanate. ...l ‘ |
Diprqu1ene glycol | . |
~methyt eth er... ..... +| 34590-94-8 | 10O
=D1 -5ec octz Rhthn1ate | |
(i -{2-ethylhexyl) . I
. phthal ate) ........... 117-81-7 | .v.....
Emery ke . .| 12415-34-8 |
: Total dust. . . | verineen
Resj 1rab1e fractwoﬂ |
el Ve o T T ) 72-20-8 | A
Ep1ch1orohydr1n ........ 106-89-8 | ‘5
PREPN, L Pt rans 2104-G4-5 | ........
d;2- lpoxypropane, see | : |
“propylcne oxide. ] I
" 2,3-Epoxy-1- ?ropano1 | |
soe Giycidol. c.n..n. I
Ethanethiol; see | |
(!lhy] mercaptan ...... | i '
hanolamine........... 141-43-5 3
2-tthoxyethanol :
(to]lusulve% e o 110-R0-5 [ 00
. 2-Lthoxyethyl acelate )
.- {Cellosolve acetate).| 111-15-9 | 10O
fthY] acetate....... e 141-78-1( 400)
Ithy] acrylate,. ... ..., 140-8K- 4 h
Lthyl alcohol (Ethanol) 64-17-5 1000
Ethy1am1ne. ........... . 75-04-7 10
tthyl amy] kotnnp
(% Methyl-3- . | . |
“heptanone)...... e | 541-85-5 | 25
Ethy1 benzene..;...}...' 100-41-4 ‘100
tthyt bromide....... ... - 74-96-4 200
“Tihy! butyl ketone
- Cd-teptanone) ... i G- 154 |- ht)
Lthyl chloride. oo ) 75-00-} 1000
tthyl ether............ 6G0-29-7 400
rhyl Foarmate.......... 109-94-4 1(1)
I thyl mulcaptan........ ) 75-08-1 ) (Y10
‘Tthyl silicate....., 78-10-4 100
tthylene ch]orohydr1n 107-07-1 5
ethylenediamine,....... 107-15-3 10
Etperne d\bromide ..... 106-93-4 A
L ]
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i
. o, 2-chhloroechane) |
thylene glycol .
dinitrate..,..o00iu, |
.tthy1tne glycol melhy1
-atetate:- see Mcothyl . I
“eellosolve acetate..:
rthylene1m1ne.
see 1910.1012........ |
Ilhylcne oxide; :

Ethy11dene chloride;

N< Ethyimorpho]1ne ‘e
Ferbam,, . 0. N

.Ilunr1dus (as (9 I
Fluorine, . ... .
rluorotr1ch1oromethane
{Trichloro-
Muoromethane).......
rormaldehyde; -
soe 1910, 1048 ........ .|
| Formic acid, ...
Folwrleradl o
) Turrlury! alcohol.......
uvatn dust (oo, wheat
hdr 13 |
yeerin (mist)........
ol dust. ...,
RKespirable fraction.,
A IV T 1) I
tiyenl mnnuelhyl vlhur‘
‘see 2<kthoryethanol.
Graphite, natural

t 1 eraphite, synthetic.

: dotal dust..oviaa.., |
Respirable Fraction..|

Guthion;

y see Azirphos methyl,

Gypsum. . i

CTotal dust..i.. ...

Respiralile fraction. .|

o nafriivm, L. Veaneees

Heptane (n-Heptane). .
Hexachloroethane.,.....
. - | Hexachloronaphthalene. .
; n-Hexane...
| 2= Hexanuna (Methy1

: Q-buty‘l ketoney . A
. xohe (Methyl

- isobutyl ketone).....|

‘sec-Hexyl acetate......
Hydrazine....,....¢ .
‘Hydrogen bromide.......
‘Hytdrogen. chloride......

Hydrogen cyanide..... ..
; Hydrogen f uoride
(is F)..

1llydlogen perox1de....
Hytlrogen selen1de

" O(Aas Sed. .l DU |

- "Hydrogen sulfide.....:.

- Hyllroquinone. ..,.......
Todine., . ...... PP

Tsdmyl acetate ....... s
isonyl aleohal - ’
(primary and
‘secondary) .,
Lsobuty] ncetatc......;
¥obuty) alcohol.......
Isophorone.............
tsnpropy] ncetate .

|
sue 1910 1047..""""
’sée 1,1-bichlorethane]
14484-64-

vespirable dust..;...L

prtachler.., .......... ]

nnnnnnnnnn

107-06-2 | -

|
628-96-6 |

v i
151-56-4 |

75-21-8 |
100-74-

3

1I
12604 58- ? |

-4

75-63-4 |

-
50-00-0 |
64-18-6 |
98 01-1 |
98-00 0 I

I
556 52 & i

o
3 |

y
7782-42-5

t
7440-58-G |
7G6-44-8 |
142-82-5 |
67-72-1 |
1335-87-1
110-54-3

'591-78-6 |

103-10'1 !
108-84-

7664-39-3 |.
7722-84-1

7783-07-5 |
7783-06-4

©-123-31-9
7553-56-2

1309-37-1

123-92-2

!
123-51-3 4
110-19-0
78-81-1
78-59-1
108-21-4

re ofoon
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1000

--------

--------
--------
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--------
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- | 2000
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pro y1am1ne..; ...... . 75-31-0 © 5 12
uiru Y ether..,..... 108-20-3 500 2100

1rop glycidyl
Lqr ¥I 7 y,...u.c..l 1016-14-2 | 50 | 240
Knd “-.q.-nn-'on .nnn_--l 1332'58'7 I
-Fatal dusL.........c.l ........ [ 1%
‘Rospirable fracuion., e 5
;Ketenu crdiavea ..‘...I 463-51-4 | 0.% | 0.9
QLund 1norgan1c (as rb) : -~
*| $ee 1910.1025........ " 7439-92-1 | |
: meestone st | 1317-65-3 | }
TOEAT QUSt . s erseeni] - T X
Rt;p1rab1e fractxon < b | "5
Juindane... ..o 58-89-9 | ........ | 0.5
Lith1um hydr1de ........  7580-67-8B | ...... o 0.025
PG Caquified ‘ |
a potroTeum gas).......| 68476-85-7 | 1000 | 1800
MagneSite ttubtl\utttlli 546 930] .
Tot:a] dust olu'o‘llc ........ [ 15
Respirable fraction. . Caa et 5
Magnesium oxide fume. ..] 1309-48-4 | ‘ |
.| Toxal Particulate....| | ovenvens | 15
Mﬁ.lath'lon...".-‘.,.-.”“ n-«] 121'75"5 l . 1
Total dust.;..¢...,..l | I . 1
Maleic dnhydride,.,.... 108-31-G6 | 0.25 | 1
Manganese compuunds . o ]
(35 Mn)--\-.lultluala---| 7439‘96'5 I »--»1..1,' (C)s
Man anese fume (as Mn). 7439-96~-5 ‘_...r.... | (C)s
llllllll.lllllllll 131?"'65"3 : I
otn1 dust......;:m.. . | ........ | 15
- Respirable fraction. A 5
Mercury {aryl. and I | |
1norgan1c)(as Hg) ?439 97-6 | | (2)
S [Mercury’ &or%ano al 1 | |
- compounds’ {as - Hg)....] 7439-97-6. 1 | (2)
Murcdr¥ (vapor) as ﬂg) 7439-97-06 | I e
Mesityl oxidgi.......t, 141-79-7 l 25 100
[methanethiot; o
see. Methxl mercaptan I | |
methoxychlor. . .vvuve .. .?2-43-5'| _ ]
FaaY doasv...n i l .i ........ | 15
2= Mgthoxyuthancl I o
(Met y1 cellosolve).. 109-86-4 | 2s }  BO
Methoxyeth¥1 acetate [ | o
(Methyl cel bso]ve l ,
acetate).. oo ] 110-49-6 25 .120
Methy] ACELALE. . ur . nn 79-20-9 | 200 ! G610
Methy]l acety1ene _ i
(Proqyne).;...;.;....l 74-99-7 | 1000 | 1650
Methy acetylene 1 <] S
ropadiene mixture ' I |
AMAPP) L ivvv i e . 1000 { 1800
uthyl acry]ate...,,... 96-33-3 10 15.
-+ Muthylay
. (Dimethoxy-methane).. | 109-8B7-5 .| 1000 {3100
- rethy]l alcohol...... e 67-56-1 200 260
" Methylamine. v, ... . 74-89-5 10 12
Methyl amyl a1coho1
. see Methyl Isobuty1 | |
carbinol. .., v, unne. | :
Methyl n- amy1 ketone...|  110-43-0 100 465
" methyl bromide......... 74-83-9 | ()20 (cy80
Muthy1 butyl ketone; - ‘
500 2 Hexaﬂone-.;.‘.-‘-l l : : ) I
“Methyl cellosolve; | ' i |
see 2-Methoxyethanol. | - ! |
Methyl cellosalve i . N I,
actate; : .y i
s/ lehnxyvlhyl | |
l‘\“ll‘t(‘nun.|u-|...n|‘,. . |
Methyl chloride. ... .. | T4-R87 1 | | ()
Methyl chloroform . | |
(1;1,1-Trichloro- l ‘ l ) |
(‘.Lhane)n--.--...i... 71"55'6 3"0 l 1900
Methylcyclohexane. ... .. 108-87-2 500 i 2000
Moihy1t¥c10hcxanul ..... 25619- 47 1 | 100 | 470
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e 1 2074-50-2 | i
Farathion. . .ovvvinnn., 56-38-2 I ........ 0.1
-articu]ates not” """ :
otherwise regu?ated v |
CPnok)g S S _ ' !

Yotal dust........... | - | .. ....., | - 15
' Respirable fraction. .- PP 5

B see ch1orod1pheny - | . ! '
éﬂ%x and)s l f

Orine) . uiviveivess
Eﬂtﬂbol‘al‘le AR 19624 22'7 0-005 0-0
ﬁéntach?nronaphtha?ene 1321-64-8 | ........ 0.5
cntachlurophenol 87-86-5 e 0.5
entacrythritol........ 115- 77-5
total dg%t.f........ ' ........ | ]g
Réspirable fraction..| - | ... ..., .
WAL, vy veenrvnnns 109-ﬁﬁ 0 1300 2950
p Pvntdnunu (MeLhyl . '
nan'¥ ketong)....... ] 107-87-% | 200 i 700
e hy nlunthy?enu I
Oetrachloiroéthylene) | 127-18-4 | b
’L|Lh1orumethy1 I §94-42-3 II 0.1 | o, H
Mercaptan, .....,ee.nn “42- .
rerchloryl” fluoride.. 76106-94 -6 1 11.%
roLroleum distillates )
gn?ph22§)(Rubber ‘ E 506 I 2000
heno .. ...::f:::.. 108-95-2 : AT

iivhnny1ene diamine, . 106-50-3 | ........ 0.1
enyl ether, vapor. 101-84-8 1 7

Phenyl ether-bip enyl
{mixture, vapor....... . b 1 | 7
thenylethyl ene; | |
see Styrcne..-...-.-.f l . I
}?32{1 glycidy] ether | 122-60-1 Il 0 |I 6O,

- pheny. hydraz1ne.. ..... . 100-63-0 22

_ thosdrin EMev1nphos) 7786-34-7 | ........ 0.1
b2ﬂ§gﬁ?e JCarbony1 | 75-44-5 | 0.1 | 0.4

0 E-x-uc--u.u-- ' - - ' .

'hbs h‘in8| ----- ey -ou ?803"51_2 0-3 0.4
" Shisp hur1c acid. . “ 7664-38-2] ........ 1
ngSpRorus (ye]low) 7723-14-0 | ........ 0.1
thasphorus :
en't)aCh]Or"idE. Leeae s I 10026"‘13‘8 | -------- t 1
osphorus pentasulfide} 1314-80-3 | ........ 1
thosphorus tiichloride, | . 7719-12-2 0.5 3
hthalic .anhydride..... B5-44-9 2 12
1cloram cat e .1,..1918-02-1
Total dust........... Cd o 15
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D.H.A Cagen Lid, Powes & Desalination Unit.

1.0 GENERAL
Ambient particulate matter monitoring was carried out at a total of eleven points within
the working facility and the monitoring points are given as below;
1- Near the main gate
2- Inside the Control Room
3- Car Parking Area
4- Cooling Tower Area
5. Generator & Sub-Station Area
6- Intake Area
7- On the main road near the plant
8- Near Desalinization Plant
9- Near Fine Filtration
10- Near Emergency Engine
11- Open Area in front of CCR
2.0 MONITORING INSTRUMENT AND MEASUREMENT METHODOLOGY
The instrument used for the monitoring of stack PM, after making the modifications
recommended by its manufacturers, was used for the PM ambient monitoring. For details
of the instrument refer to the SECTION—B-- STACK EMISSIONS MONITORING OF
PARTICULATE MATTER (PM).
3.0 RESULTS AND DISCUSSION
The monitored data after its processing regarding the ambient particulate matter is
presented in the ANNEXURE-L From the monitored and processed data, it is evident that
the value of PM in mg/Nm’near the Gate stands at 2.41, at Control room stands at 0.29;
Near the car parking area PM value stands at 1.73; Near cooling tower area it remain at
1.09, the value stands at 1.13 at generator and sub-station area, at intake area it stands at
3.15; inside the office building it remain at 0.21; On main road near the plant it stand at
2.09; near desalinization area it stand at 0.99; near fine filtration 0.94; near emergency
engine it stand at 0.87 and open area in front of CCR the concentration of PM stands at
2.39 mg/NmB.
National Environment Quality Standards (NEQS)-Pakistan do not specify any limiting
value for the particulate matter in ambient air.
4]
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D.H.A Cogen Lid, Power & Desalination Unit.
ANNEXURE-I

APEX ENVIRONMENT LABORATORY

Suite # 4, 2 Floor, Link Arcade, Mode! Town Link Road, Lahore
Phone; 92-042-5887517; 0300-8486673;Fax: 042-5855508,5230087; E-mail: ectech_ectechiiivahoo.cam

( Laberatory certified as “Environmenta! Laboratory” by the Environmental Protection Agency, Government of the Punjab vide its
Memo No: 551/DD(Labs.} EPA, dated May 09, 2008, certificate No; 551/DD(Lzbs. VEPD/S)

Monitored Data for Ambient Particulate Vatter

Reference point Particulate Matter
(mg/Nm?)
Near the main gate 241
Inside the Control Room 0.29
Car Parking Area 1.73
Cooling Tower Area ' 1.09
Generator & Sub-Station Area ' 1.13
Intake Area 3.15
Inside the Office building 0.21
On the main road near the plant 2.09
Near Desalinization Plant - 099
Near Fine ‘Filtration 0.94
Near Emergency Engine 0.87
Open Area in front of CCR 2.39
42

ECTECH Environment Consultant

APEX Environment Laborgtary




D.H.A Cogen Ltd, Power & Desalination Unit. .

SECTION - E
WASTE WATER CHARACTERIZATION
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1.0

20

3.0

4.0

D.H.A Cogen Ltd, Power & Desalination Unit.

GENERAL

This section deals with the monitoring of drinking and waste water characterization.
Drinking water sample collected from main source of drink water within the plant
premises. A waste water sample was also collected from the final discharge point of the

plant.

SAMPLING

A grab sample of drinking and waste water was collected to momtor its quality. Spcc:ially

cleaned high-density polyethylene (sterilized) bottles were used for sampling purposes.
These samples were sealed, preserved and then transferred to the laboratory for their
analysis. APHA standard methods used for the sampling and preservation of water and
wastewater, ANNEXURE-IIL.

METHODS OF ANALYSIS

The following methods were used for the analysis of water and wastewater.

AMERICAN PUBLIC HEALTH ASSOCIATION (APHA)
AMERICAN WATER WORKS ASSOCIATION AND

WATER ENVIRONMENT FEDERATION, 18TH EDITION, 1992
HACH WATER ANALYSIS SYSTEM

&

MERCK WATER ANALYSIS SYSTEM

RESULTS AND DISCUSSION

Water quality data as generated after laboratory testing of drinking water and waste water
samples are presented in ANNEXURES- I and IT and discussion on result of the samples
are given on the same annexure. All the tested parameters of drinking water are in
compliance with the WHO guideline values for drinking water ANNEXURE-IV.
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D.H.A Cogen Ltd, Power & Desalination Unit.

ANNEXURE-I
APEX ENVIRONMENT LABORATORY

Suite # 4, 2™ Floor, Link Arcade, Model Town Link Road, Lahore
Phone: 92-042.5887517; 0300-8486673; Fax: 042-5855508,5830087; E-mail: gctech sctech@yahoo.com

{Laboratory certified a5 “Environmental Laboratory” hy the Eavironmental Protection Agency, Government of the Punjab vide its
Memo No: 551/DD{Labs.)! EPA, dated May 09, 2008, certificate No:SSlIDD(Labs.)fEPDIQB)

Wastewater Characterization Data

Sr NEQS
: #' Parameter Unit Result Limiting
: ____Value
1. | Ph | - 8.1 6-9
; 2. | Total Suspended Solids (TSS) {mg/l) 21 200.0
i 3. { Total Dissolved Solids (TDS) (mg/)) 710 3500.0
) 4. E—?’fﬁf Discharge into the Sea) °C 24 =<3°C
. 5. | Chemical Oxygen Demand (COD) (me/1) 51.9 150.0
B ) 6. | Biochemical Oxygen Demand (BODs) {mg/l) 37.0 80.0
: 7. | Chloride (mg/l) 48 1000.0
8. | Sulphate (mg/l) 80 600.0
! 9. | fron (me/D) S 8.0
: 10. | Copper (mg/T) 0.05 1.0 °
: 11. | Chromium (mg/l) 0.01 1.0
12, | Oil & Grease (mg/l) 2.1 10.0

Results and Discussion:
All the tested parameters are in compliance with the NEQS
values for waste water as and where applicable,
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D.H.A Cogen Ltd, Power & Desalination Unit.

- | ANNEXURE-I
APEX ENVIRONMENT LABORATORY

Suite # 4, 2™ Floor, Link Arcade, Mode! Town Link Road, Laho
Phone: 92-042-5887517; 0300-8486673; Fax: 042-5855508,5830087; E-mail: ectech_eciechd@vahog.com

(Laboratory certified as “Environmental Laboratory” by the Envlro-nmentnl Protection Agency, Government of tll;‘ Punjab vide Its
Memo No: 551/DD{Labs.)/ EPA, dated May 09, 2008, certificate No:551/DD(Labs.YEPD/08)

Laboratory Analysis Report of Water Sample*

Parameter Unit Resalt WHO Maximum

— Sr.
No. allowable Guideline
value
1 |pH - 7.1 6.5-9.5
, 3 | Color TCU 2 | 15
i 4 | Total Dissolved Solids (TDS) mg/l 90 1200
' 5 | Total Suspended Solids (TSS) mg/l 1 --n
6 | Taste & Odor - | Ok | Objectionable/unobj-
7 | Total Hardness as CaCOj mg/1 28 500
8 | Total Coliform Number/100ml 0 0/1000 ml
4 9 | E-Coli Number/100mi 0 0/100 ml
: 10 | Total Count , Number/100m] 0 10 Number/100ml
’ 11 | Nitrate as NOy" me/l 2.1 50
; 12 | Ammonia mg/1 0.03 1.5
b 13 | Arsenic mg/l N.D 0.01
14 | Turbidity NTU 1 5
15 | Calcium Harness as CaCQOs mg/l 18 =
16 | Magnesium Hardness as CaCO, mg/l 10 -~
17 | Chlorides as CI’ mgfl 18 250
18 | Fluoride as I~ ' mg/l 0.05 1.5
19 [ Sulphate as SO mg/l 10 400
20 | Iron as Fe" mg/l 0.06 0.3
21 | Sodium mg/] 10 200
22 | lodine mg/l N.D. -
23 | Zinc as Zp* mg/l 0.01 3.0

Sampling Source = Main Drinking Water Source

Results and Discussion:
All the tested parameters are in compliance with the WHO
Guidelines values for drinking water.
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- - . o o _ ANNEXURE-III
T Standard Viethods for the Examination of Water and Wastewater
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INTRODUCTION (1000)

N 1060 GOLLECTION AND PRESERVATION OF SAMPLES®

1060 A.

* 1t Is un old axiom that the result of any testing method can be
1o better than the sample on which it is performed: Tt is not
pflchul to specify detailed procedures for the collection of all

samples | ‘becavse of varied purposes and analytical procedures.
* More detalled information appears in specific methods. This sec-
I, tion’ pr&eats genersl consideralions, applicable primarily to
d\é.mml analyses, See appropriate sections for samples to be
used in toxicity testing and micmbioiugicnl or hln!ogrcal exant-

} nations..

The objective of sampling Is to collect a partion of material-

5smlll eivough in volime to be transported convenicnily and han-
dled it the laboratory while still accurately representing the ma-
tetial being sampled. 'This ohjective implics .that the relative

Introduction

Spccial precautians are necessary for samples containing or-
ganic compounds and trace melals. Because many constituents
may be present at concentrations of" micrograms per liter, they
may be {otally or partially lost when proper sampling and pres-
ervation procedures are nol followed.

Representative samplces of some sources can be obtained only
by making composites of samples collected over a period of time
or at many dilferent samipling points, The details of collection

.. - vary with local canditions, so specific recommendations would
" ot be universally spplicable. Sometimes it is more informative

propottlons or concentrations of all pertinent components wilt -

be the same in the sAmples as in the malerial being sampled, and
thit the sample witl be handted in such n way that no significant
,changes in composilion occur before the tests are made.,
¢ In many instances the objective of sampling is to demonstrate
lebmpliauce with specific regulatory requirements. Samples are
.prevented to the iaboratory for specific determinations with the
 samnple ‘colteetor taking responsihilily for the validity of the sam-
ible. Becsuse of the increasing impartance of the ability to verify
5lhe accuracy and representativeness of data, greater emphasis is
plhced on‘proper sample collection and preservation techniques.

OXen, in waler and ‘wastewater. work, the laboratory conducts ™

{or prestribes the sampling program, ; which is determined In con-
isultation ‘with. the user of the test results. Such consultation is
‘essential to insitre selecting samples and nnatyncnl methods that

rovide s true basis for umwering the questions that prompted
the sampling. .-

J This section addrés:es the coltection and preservation of water

“and wasléwnler samples, llthough the ‘general pnm:lplcs also_ -

apply to the sampling of solid or semi-solid matrices.

1, Genéra! Precautions . -

¢ Oblain.a sampll: that mcels the requirements of the sampling
ipregram and handle ii so that it does not deteriarate or become
“ontaminated before it reaches the Ial\orglnry In water sam-
pling, before filling sample bbttle, rinse it two or three times
wilh the water being collected, unless the battie ‘contains a pre-
ervative or dechiprinating agent. Depending on determinations
1o bé parfarmed, Rif container full (most organic compound de-
terminations) or leave space for aetation, mixing, etc. (micro-
Jbiologlt-al analyscs) If bottle already contains preservative, take
care not o overfill the bottle, as preservative may be lost or

_diluted, Except whén sampling for analysis of volafile organic

compounts, leave an gir spice equivalent to appmmmalely 1%
_of the container volume lo allow for thermal expansion during
;hipmem

* Approved by Standard Methnds Commitice. 1994,
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10 analyze numerous separate samples instead of one éamposite
50 as niot fo obscure variability, maxima, and minima.

Because of the inherent instability of certain properties and
compounds, composite sampling is not recommended where
quantitative valueg are desired. These include acidity, alkalinity,
BOD, carbon dioxide, ehlorine residual, fodine, hexavalent chro-
mium, nitrate, nitrite, volatile organic compounds, dissolved
oxygen, ozone, and pi. In certain cases, such as for BOD, the
eoliection of composite samples is routinely required by regu-
latory agencics to monitor discharge limits and to take into ac-
count the relative vncerlaintly of analyses,

Sample caretully to insure that analytical resulis represent the
actuel sample composition. Imporiant factors affccting results
are the presence of suspended matter or turbidity, the method

chosea for its removal, and the physicil and chemijcal changes "~

brought about by storage or acration. Detailed procedures are
essential when processing (blending, sieving. filtcring) samples
to be analyzed for trace couslituents, especially metals and or-
ganic compounds. Some dcterminations, such as analyses for
lead, can be invalidated by contamination from such processing.
Treat each sample individually with regard to-the substances lo
be determined, the amount and nature of turhidity pre.ent, and
other conditions that may influence the resulis,

The choice of technique for collecting a homogeneos:s samiple

. must be defined in the sampling plan. In general, separate any

significant amount of suspended matter by decantation, centril-
ugation, or an appropriatec [iltration procedure. For metals it
often is appropriate to collect both a fillered and an unfiftered
sample to differentiate betwern total and dissolved metnls pres-
cht in the matrix. Beforehand, determine the acid requirements
to bring the pH 1o <2 on a separate sample. Add the same
relative amount of acid to all samplcs. Be sure that the dilution
causcd by acldtl'ying is negligible or n:produc;blc cnough for a
dllullon correction {actor, Filter samples in the field, or at the
point of collection before preservation with acid 10 pH <2.0.
Often stight turbidity can be tolerated If expericnce shows that
it will cause no Interference in gravimetric or volumetric tests
and that its influence can he correcled in colorimetric tests, where

-1t has potentially the greatest interfering effect. Sample collectar

must state whether or not the sample has been filtered. To meas-
ure the total amount of a constituent, do not remove suspended
solids but treat them appropriately,

Make a record. of every sample collected and identily every
boltle, preferably by attaching an appropriately inscribed 1ag or
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labet. Recard sufficient information to provide positive sample
_identification at a later dule, including the name of the sample
eollec!or. the date, hour, exact location, the water temperature,
i snd sny other data thit may be needed for correlation, such as

_ - weatherconditions, water level, stream flow, post-sampling han--
{ dling, etc. Provide space on the label for the initials of those

{ ustueing umple custody and for the time ‘and daie of transfer.

© {Fiz $ampling. points by detailed description in the sampling plan.

by maps, or with the aid of stakes, buays, or tandmarks in a
"tianner that will permit their identification by other persons
without. reliance on memory or personal guirange, Particularly
:wheh sample results ‘are expected to be involved in litigation,

st formal “chain-of-cusiody" procedures (sce 1 B.2 befow),

which trace. sample history Irom collection to final reporting.
Cool hot samples coltected under pressure while they are still
uiider pressure,
Before coltecting sample: from distribution systems, flush lines

- | with 316 5 pipe volumés to insure. thal the sample is representa-
. tive of the sipply, iaking Into account the diameter and Jength
- {ol pipe to be Mushed and ihe flow velocity. ‘As an alternative

when dimensions are unavaitable, flush with tap fully bpen for
2 to 3 min before sampling.

. Collect samples from wells only aru:r the well has been pumped
luﬂ'uenlly ta insure that the sample represents the groundwates
gdurce, Somietimies it will be necessny to pump at a specified

‘L rate 10 mchieve o characteristic drawdown, If this determines the
* 1zgnes fror which the well is snpplied Record pumping rate and

drawdown, - .
- When samples are ‘collected fram & river or stream, dbserved

" | tesults may vary with depth, sircam flow, and dlslancc from shore

aed from onc shore (o' the other. If equipment Is'available, take

* fufi integrated sample from top 1o botiom in the middle of the

‘it channel of the siream or from side to side at mid-depth,

. -In such = way that the sample is integrated actording to flow. If

‘only a grabor catch sample can be collected, take it in the middie
‘ol the main channel of the stream and at mid-depih. Integrated

sainples aze described further in 1 B. ke below. -

_ Lakes and teservoirs are subjecl to considerable variations
‘Jrom normal causes such as scasonal stratification, rainfall,

funofl, and wind, Choose location, depth, and frequency of sam-

"plihg deperiding ‘on Iocal vonditions and the purposc of the
Investigation.

For certain mnslltucms. samplmg location is extremely im-
portamt. Avoid areas of excessive turbulence beczuse of patential

Joss of volatile constituents and of potential presence of toxic -
vapors. Avoid sampling at weirs because such localions tend (o

favor retrieval of’ lighter-than-water, immiscible compounds.
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Generally, collect samples beneath the surlace in quicscent areas
aind open sampling container below surface, o svoid collecting
surface scum. If composite samples are required, ensure thut
sample constituents are not Jost during compositing because of
improper handling of portions being composited, For example,
casual diumping (ogether of portions rather than addition 1o the
composite through a submerged siphon can cause unnccessary
volatilization. When necessary, refrigesate the composited por-
tions to minimize volatilization.!

Use only representative samples (or those confornung tn a
sampling program) for examination,

2. Salsly Considerations

Because sample constituents can be toxic, take adequate pre-

© . cautions during sampling and sample handling. Toxic substances

can cnter through the skin and, in the case of vapors, through
the lungs. Ingestion can occur via direct contact of toxic materials
with foods or by adsorption of vapors onto foods. Precautions
may be limited to wearing gloves or may include coveralls, aprons,
or other protective apparel. Always wear cye protection, When
toxic vapors might be present, sample only in well-ventilated
arcas or use i respirator or self-contained breathing apparatus.
In 8 laboratery, open sample containers in a fume hood. Never

. have food near samples or sampling locations; always wash hands

thoroughty before handling food.!

It Nlammable organic compounds are present, prohibit smoking
near samples, sarripling locations, and in the laboralory, Keep
sparks, flames, and excessive heal sources away from samples
and sampling locations. If flammable compounds are. suspecied
or known'to be present and samples are to be refrigerated, use
only tpecially designed explosion-proof refrigerators.t

- When in doubt as to the level of safety precautions needed,

"consult &8 knowledgeable industrial hygienist, Samples with ra-

dioactive contaminants require other safety considerations; con-
sult a health physicist:

Label adequately any sample known or suspecied to be haz-
ardous because- of flammability, corrosivity, loxicity, or radig-
activity, so that appropriate precautions can be taken durmg
sample handling, storage, and dispogal.—

3. Aelerence

1. Water PorrLyrion ConTroL FEDERATION. 1985, Removal of {laz-
urdous Wastesin Wastewater Facilitics—Halogenated Organics. Manual
of Practice FD-i1, Water Pollution Control Fed., Alexandria, Ya.

1060 B. Collection of Samples ,

. 1. Types ol Samples

8. Grab or caich sémpks A sample collected at a particular

‘time and pluce can represent only (he composition of the source

Atthat time and place. However, when a source is known ta be
itfatively constant in composition over an extended time or over
‘tubstantial distances in all directions, then the sample may be
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said to represent a longer time period or a larger volume, or
both, than the specific time and place at which it was collecied.
In such circumstances, a source may be represented adequately
by single grab samples. Examplcs are some water supplics, some
surface walers, but rarely, wastewater streams,

When 2 source is known lo vary with time, grah samples col-
lected at suitable intervals and analyzed scparately ¢an document
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w extem. !r:quency. and dnrntiaa of these variations. Chaose
impling Iniervals on the bisis of the expected frequency of
hanged which may vary from as littlc as Smin lo as longas L h
t more. Seasonal varations in natural systems mny necessitate
ampling ovet vhonths: Wheh thie source composition varies
1 space tather lham timé, coltect samplux from nppmprlnlc
xations,

CThe ramé principles npply to snmplmg wastewnier sludges,
‘udg(. banks, and muds, Mthough these matrices are not spe-
ifically addressed in this section, Take every possible precaulion
o obtait 3 represchtalive snmplc or ona eonforming to i sam-
Nimg, ptngram.

b. Composite samples: In mnsi cases; the term “composite
ample tefers to A cormbination of grab samples collected at the
ame sampling poing at differény tirmes. Somelinies the term “time-
orposite™ is used to distingirish this type of sample from vihers.
1me-tompo:ﬂe ‘samples are most useful fo, observing average
ntrations used In calculating such vardables as the londing
» the efliciency. of a wastewater treatment plant, As an alter-
Eluve fo the seplnlé analysis of a large number. of samples,

fowed by computation of average and {otal results, the use of
posite kamples repfesents substantial saving in laboratory
sitort and &xpense. For these purposes, 8 composite samplé rep-
senting a 24-h period is- considered standard for most deter-
gmluons Under dthér circumstances, however, a.composite
iminple representing one shift, ‘or 8 sharter tinie period, or a
tompleie cycle of a petiodic operation, may be preferable. To

svabiate the effects of varliable or trregular discharges and op-

jrations, collect compasite sampiles-representing the perind dur-
mg which such dischargés oecur,
Far detérmining components or chnrnclertmn subject to sig-
alrcam and unnvoiilable chinges on'storage, do not use cam-
Posite samples, Mlﬂta ‘such determinationson individual somples
}ls so0n ks postible after coliection and preferably al the sampling

point. Analyses for all dissolved gases, residuat chlorine, soluble

Iide. teniperature, and pH are examples af this type of de-
[em\mmun Changes.in components such as dissolved oxygen
i carbon. dioxide, pli,-or temperatsfe may pmducc seconddary
changes In ccrtain incr;nnic constituents such as fron, man.
Manese, atkalinity. o Wardnass. Use time-camposite samples only
jor datermining comiponents that can be demonstraled ta remnin
Jncl\nhged under the conditions of sample collection. preser-
vation, and storage,

, Colleet individual porlmns ina widl:-mnulh bolilc every ‘hour
in some enses every hall hour or even every 5 min) and mix at

__',he end of the sampling period or comhine in a single bottle as

collected. If prexervatives are used; add them to the sample botite
initially. so that all pottions of the composite are preserved as
{00 As m!lectcd Ann!ym ul‘ mdmdml samples sometimies may
be necessary.

it is desirable, and nl'lcn essential; to combine Intll\'ldl!'ﬂ sam-
ples in volumes praporiional to flow. A final sample volume of
2 %0 3 L usually is sulficient for the analysis of sewape, effluents,
mtl wasles, :
T Autamatic xnmplmg devices are available: however, db not
use them untess (e sample is preserved ay described bélow,
Llean sampling devices, including bottics, daily ta eliminate bi-
‘ological grawths and ather deposits. .
" . Integrated samiples:. For cerlnin purposes. the informntion
-needed is provided best by analyzing mixtures of grah samples
collected from different points simultancously, ar as nearly 5o
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ns pmslhic An example of the need for integraled sampling
vceurs in a river er stream that varles in cnmpmuinn across iy
width and depth. To evaluite average composition o total load.
ing, use a mixture of samples represanting various points in the
cruss-section. in propofiion to their relative Mlaws, The need for
integrated samples nlso may exist if combined treatment is pro-
posed for xevernl separate wastewater streams, (he interaction
of which may have a significant effect on treatability or cven on
composition, Mathematieal prediction of the interactions may
be inaccurate or impossible and testing n sultable integrated sam-
ple may provide more usefil information,

Bath natural and artificial lnkes show variations of composition
with both depth and horizontal location. However, there sire
conditions under which neither Lotal nor average resulty ore cs.
pecially useful, but lacal variations are more-inportant. In such
cases, exomine samples sepacately rather than integrate them,

Preparation of integraled samples usually requires equipment
designed (o collect n sample from a known depth withoul con-
taminating it with overlying water. Knowledge of the volume,
movement, and composition of the various parts of the waler
being sampled usually is required. Collecting integrated samples
is 2 complicated and speciulized process that must be described
adequately in a sampling plan.

-2. Chaln-of-Custody Procedures
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It ix essential to insure sumple integrity fram collection to dita
repoeting. This includes the obility to irace possession and han.
dling of the sample from the time of collection through analysis
ned final di'ipmilion This process s referred to as chin of cus.
lody and is importanl in dcmumimlmg sample control when
litigation is involved). Where litigation is nol involved. chain-of-
custudy procedures are usefu! for routine contral of samples.

A sample is considered fo be under @ person's custady il it is
in the individual's physical posscssion, in the individuat’s slghl
sccured in a tamper-proof way by that individual, or secured in
an area restricted (0 authorized personnel. The foliowing pro-
cedures summarize the major aspects of ehain of custody, More
detailed discussions are availahle.'?

a Samp!r lahels: Use labels to prevent sampls misidentifica.
tion. Gummed paper labels or lags generally are adequate. In-
clude at least the following information: sample number, name

of colfectar, date and time of collection, place of coliection. and !

sample preservative.

}

Aflix tags or self-adhesive labels to sample conjainers before, |
or at the time of, sample collection, Use waterpraof ink to pro-

vide the Jabel information, = - g

h. Sample seals: Use sample seals to detect unauthorized tam-
perinig with samples up 10 the time of analysis. Use self-ndhesive -
paper scals that inctude at least the following information: samph !
number (identical with number on sumple label}, collector’s name,
and datc and time of sampling, Plastic shrink sc.tls nlso may be
used,

Attach scal in such a way thal it s necessiry to break it 1o
apen the sample contniner, Affix seat to conlainer before sample
leaves cuslody of sampling peesonncl,

c. Field log book: Record all information pertinent 1o a ficld

survey or sampling in n bound log book, As a minimum, include,
the following in the log book: purpose of sumpling; location nfl
sampling point: name and address of fick! contact; producer of; i
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, material being simpled and address, if different fron fccation;
\ type-of sampte and niethod of praservation if applicable. tf sam-
: plt. i¥ wastewater, identify process praducing waste stream. Also
provide suspected sample composition, including concentrations:
. numbet and volume of sample taken; description of sampling
‘point.and sampling methdd; date and time ot collection; collee-
tor's sample idertification number(s): sample distribution and
how transported; references such as maps or photographs of the
sampling sile; field absgrvntions and measurements; and signa-

. . pling situations vary widely, it is essential 1o record sufficicnt

¢ information sa that ane conld reconstruct the sumpling event

withoul reliance on the callector's memory. Protect the log book
_and keep it in a safe place. _ -

4. Chain-of-vustoily record: Fill outa chain-of-custody recond

to dccompany each sample or group of samples. Tlie record

A

2 collectors date, time, and wddress of collection; sample: type:
i . sigiatures of persons involved in' the chain of possession; and
" inclusivé dales of possession. ‘
¢. Sdmple analysis requiest sheer: The sample analysis request
:sheet accompanies sample 1o the laboratory, The collector cam-
1 pletes the field portion of such 2 form that inctudes most of the
i pentinemt information noted in the fog baok. The lahoratory
* " portion of such a form'is to he completed by laboratory personnel
- apd.includes: name of person receiving the sumple, laborutory
g . samiple number.. date. of sample receipt, and detcrminations to
' be performed. : '
" _J. Sample delivery o the lahoratory: Deliver sample(s) to fah-
- " oratory as soun‘as practicuble afier callection, typically within 2
 » d. Where shorter sample holding times are required, make spe-
¢ cial arfangements- 1o jasure timety defivery to the nboratory.
* | Where samples are shipped by a commercint carrier, inchade the
- waybiil number in the sample custody documentation. Insure
", that sainples are accompanied by a compiéted chain-of-custody
" yecurd and a sample analysis request sheet. Deliver sample to
" semple custodian, . : ' '
¢ Réceipt and togging of sample: In the luboratory, The sample
i custodian inspecis the condition and seal of the sample, recon-
'« ciles tabel information and séal ngdinst the chain-of-custody rec-
" " ord, assigns a laboratory number, lops sample in the laboratory
" :-lop book, and stores it in a stcured storage room or cabinet yntil
" it Is assigned to an analyst. . ' ‘

“ k. Assignmert_of sample for analysis: The Inboratory super-
visot usually assigns the saiple for analysis. Once sample is in
the laboratory, the supervisor or analyst is responsible for its

' gare and custody. '

!

3. Sarpling Methods L

. Manual sampling: Manual sampling involves minimal equip-

thent but may be unduly costly and time-consuming for routine
or fargé-scale sampling programs. ’
b. Antomatic sampling: Automatic samplers can eliminate hu-
- man errors in manual sampling. can reduce labor costs, may
provide the means for more.frequent sampling,® and are used
inecreasingly. Be sure thai the- automatic sampler does not con-
. taminate the sample. For example. phistic components may be
incompatible with certain arganic compounds that are soluble in

tres of personnel responsible for observations, Because sam- -

includés the felfawing information: sample number; signature of’
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the piastic parts. If sample constituents are generally known,
contact the manufacturer of an automatic sampler regarding po-
temial incompatibility of plastic components. Manual sampling
with a giass container and in accordance with appropriale safety
procedures may be best.’ Manually collect certain samples, such
as waters containing oil and grenase.

Program an nutematic sampler in sceardance with sampling
needs, Carcfully match pump speeds and tubing sizes 1o the type
of sample 1o be taken.

4. Sample Conlainers

The type of sample container used is af urmust imporiance,
Containers typleally are made of plastic or ghass, but ane material
may be preferred over the other, For example, silica and sodivm

" may be leached from glass but not plastic, amd trace levels of
metals may sarh onto the walls of glass containers. « For samples
containing organic compounds, avoid plastic containers except
those made of Auorinated polyniers such as polytetrafluorocthy-
lene (TFLE).?

Some volatile organic compounds in snmples may dissolve into
the walls of plastic containers or may even leach substances from
the plastic. Container foilure due to breakdown of the phastic is
possible. Some organic compounds are computible with cerlain

" plastics (sce manufacturer's fteriture), |However, even if com-

patibility is assured, recognize that the walls of a plastic container
can be porous 1o votatile organic substances. Use glass containers
for all organics analyses such as volatile orgunics, semi-volatile
orpanics. pesticides, PCBs. and oil and grease. /wvoid plastics

» Wherever possible because of potential contumination from
plithalate esters cpntained in the plastic. Container caps, Lypically
plastic, slso can be o problem. Use foil or TFE liners. Serum
vials with TFE-lined rukher or plastic septa are useful.

In certuin sitvations it may be necessary to sample a waste in
comtainers that were not specificaily prepared for uvse, or were
unsuitable for the particufur situation. Thoroughly ducument de-

. vistions from recommended protocols to validite the representa-
tiveness of the results abtained. Documentation should include
type and source of cantainer, prepurittion techniyue, ie., acid
washed with reagent water rinse. For critical situutions, the in-
clusion of a bottle blank may be adequate 1o demonstrate free-
dom from interference.

5. Number of Samplas .

Given the random variations in both an analytical procedure
and the occurrence of a constiluent at n point of sampling, a
single sample may be Insufficient for a desired level of wncer-
tainty, If an overall standard deviation is known, the required
number of samples may be established by the following rela-
tionship:* '

where:
N = pamber of samples,
1 = Student.r statistic for a given confidence level,
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TABLE 1060:1. SUMMARY OF SFECIAL SAMPLING OR Elannt NG REQUIREMENTS,
Minimum' Mavimum
Sample : Storage
) i . Size Sample - oo Recommended/
Determination Contninert ml. Typet Preservation’ Regulatoryl
cidit Topom 10 g . Refrigerate 24 Wi d
: \Ittli:ilj - Pa 200 . g Refrigerale . 24 hitd &
30D P.G . 1000 3 Refrigersie 6hiR h
Joron . 100 g ¢ None requicted 28 d/6 months
Jromide . r.G 100 g.c * None required 28 dRR d
Zarbon, organic, G 100 g.c’ _Analyze immediately; or refcigerate and add 7 28 d
total $,PC, or H;S0, 1o pti<2
Carbon dloxide rG 190 I3 Analyze immediatcly SANLS,
oo PG 106 g.c Analyze s soon as possible, or ldd H,50, 74284
- : v 1o pH<2; refrigerate
. Chiloride G - 50 e None required R4
Chiotine, residusl PG 500 L Anglyze immediately 0.5 histat
Chiorine dioxlde PG 500 g Analyze immediniety 0.5 WN.S.
Thlorophyll PG 500 B.c 30 d in dark M wNS.
Cotor . . rnG 00 B C Refrigerate 43 W48 h
Conductivity P,G 500 g.c Refrigerme - 28 4728 d
Total PG S0 - Add NaOM to pkI> 12, refrigernle in dark# 24 hld d; 24 b il sullide
) : present
‘Amenable 10 N % < I 500 gc Add 100 mpg Na,§,0/L stat/14 d; 24 h i wulficde
chiorination : present
Flvoride r a0 t.c None requlred 28 d28 &
Hurdness rG o0 tc Add HING, 10 pli<s’ & manths/6 months
lodine PG 500 BT Anlyze immedintely 0.5 NS,
Metals, general - P(A), O(AY 500 ‘B Fot dissolved metals filter inimesliately, add 6 manthsit moaths
: R , HNO, to pli<2
Chromivm VI P(A), G(A) 30 [ Refrigerale 4 WU h
Copper by ' ’
tolotimetry”. )
Mercury PA), G(A) 00 g.< Add 1INO, 10 pH <2, 4°C. refrigerate v WS
Numgtn ’ .
-Ammonln PG 500 g € Analyze as soon as poxible or add 14,50, 7Td284d
Coe : to pH<, refrigerate
Nitrate P.G 100 gc Analyze as soon as possible or refrigerate 48 h4R b (28 d far
‘ ) : ' chiorinated samples)
Nitrate + nitiite P, G 00 gt Add H,5Q, 1o pii<2, refrigerate nanc/28 d
Mitrite P, G 100 g ¢ Analyze as soon as possible or refrigerate noncME h
Osganic, "
) Kjeldnhl‘ PG 500 g Refrigerate; add-H,S0, 1o pH<2 Td2d
Ddor G ) 500 - [ Analyze as soon as possible; relrigerate 6 W/N.S.
Gil lnd presse . -3, wide-mouth 1000 g. ¢ Add HCl to pM <2, refrigerate 28 dr8d
: o calibrated-
Dr;mle mmpuunds .
" MBAS na .- 150 g.c Refrigerate 48 h,
Pesticides® G(S) TFE-hnetl ep 1600 P Refrigerate; add 1000 my ascorble acid/L, if 7'drl d unit exlraclmu.'
’ : residusl chlorine present’ 4C.d after extraction
Phénals . PG Ly Bt Refrigeeate, add 1,50, 10 pll<2 ‘nRd
Purgeatles® by G, TFEdincdeap -+ . 2240 [ Refrigerate; add 11C1 ta pH <2; add 1000 Tdn4d
purge xnd : : mg ascorbic acid/. if residual chlorine
teap . y : present
- 'Oxygen, dissolved: G, BOD boutle 300 g
. Elecirode 0 ) . Analyze immediately 0.5 histat
Winkler Titratfon may be delayed after acidification BB h
. Ozone G 1000 [ Analyze immediately 0.5 WN.S,
CpH - P.G 50 '] Analyze Immedintely 1 histal
" Phosphate G(A) 100 £ For dissolved phosphate filier immediately; 48 WN.S.
: o relrigerate
Salinhty G, wax seal 240 e Analyze immediately or use wax scal 6 months/N. S,
Sifica R W0 g.c Refrigerate, do nol freeze 28428 d
Studge digesicr gas G, gas botile _ £ - MN.S.
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Tante [060:1, CoNI.
Minimum - ‘ Mazimum
Sample . Storage
: stzz - Sample Recommended/
_Détermination - . Container}. - mL Typed Preservationd ‘ Regulatoryl
- Solids T . 'pQ 200 g Relsigeraic : ‘ 7 dr2-7 d; sce cited
' . : relerence
Sullate . P0G - 100 gt 7 Reldgerate - a4 d
Suifide . ‘PG w0 - g.e . Relrigeraie; add 4 drops 2N zinc ncetate/i00 M AT
. s ml.: add MaOt ta plE>Y )
Taste Co G - 500 £ - Analyze as soon as passible; refrigerate 2 WN.S.
Tempenlure PG L - - ] Analyze immediarcty staustat
'l\nMdnty ’ PG 10} £ C Anulyze same day; stare dn dirk up ta 245, 24 hM4E D
. refrigerate
*"See text for lddlllonat its, For J inatlons not listed, use gluss of plastic dmlamc}s. preferably refeigeraie during stocage and analyze as so0n as pnsible.

1P = plsstkc (polyethylene or equivalent); G = glass; GlA) or A} = rdimsed with 1+ 1 HNOy; G = ghass, bovosilicute; G(S) = piuss, rinsed with organic salvents
of baked,

tg = atsbicw mmpmilc .

§ Refrigersie = siorage st 4°C, in the dark.

t Environmental Protecilon Agency, Rules and Rc;ul-llons 40 CER Pams 100~ 149, July §, 1991, Sce ihis chwtion Tor possible dilferencer regarding contalner 2ol

. precrestion sequitéments, NS, = not stated in ciled seference; stat = no slorsge sllawed: snalyze immediolely.

# It smnple is chlorinated, see tesl for pretrestment.

126 |- ' : 5 = wverall standard deviation, and
U = weeeprable level of uncertainty, :

To assist in caleulations, use curves such as those in Figure
1060:1. As an cmmplc ifsis 0.5 mg/l, Uis 2 0.2 mp/L., und
a95% confidence level is desired, appraximatcly 25 to 30 sumphes
must be taken.

6. Quanlily

Collect a 2-1. sample for most physical 2nd chemical analyses,

For certain determinations, larger samples may be necessary.

* Table 161 shows the volumes ordinarily required for analyses.

Do not use sample from the same container for chemical (or-

ganic and inargunic), bacteriological, and microscopic exami-

nations becuuse methods of collecting and handling are different.

Always collect enough sample volume ir the appropriate con-

tainer to allow measurements to be made to comply with sample
handling, storage, and preservalion requirements,

7. Relerences -

1, U.5. ENVIRONMENTAL PROTECTION AGENCY, 1986, Test Methods
for Evaluating Solid Waste: Physical/Chemical Mcthods, 3rd ed. Pubil,
No. SW-846, OIf. Solid Waste and Emergency Respanse, Washing-
ton, D.C,

2. U.S. ENVIRONMENTAL PrOTECTION AGENCY, 1982, NEIC Policies
and Procedures, EPA-INWTRIOCI/-R (rev, 1982).

: 3. Waten PoLLuTion CanTRol FEDERATION. 1986, Removal oflluz
l'hure 1060:1. Apprulmale Aumber of samples required in estimating ardous Wastes in Wastewalter Facilities— I falogenated Organics. Manual
2 mean concenirailon. Source: Methods for the Exami- - of Practice FD-11, Water Pollution Control*Fed., Alexandria, Va,
nation of Waters and Associated Materials; General 4, Methods for the Examination of Waters and Associated Maicrials:
‘Principles of Sampling and Accuracy of Results, 1980. _ Qeneral Frinciples of Sampling and Accuracy of Resulis. 1980, Her
Ver Majesty's Stationery OIf., London, England, Majesty’s Stationery OI[., London, England.
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Complete and unegiivocal preservation of samples, whether
domestic wastewater, industrial wastes, or naturnl waters, is a

practical Impossibility. Regnrdiess of the sample nature. com-
pléte stability for every constituent never ¢an be achicved. At

" best, preservation tzchniques only retard chemient and biologizal

r:hingés that inevillbly comtinue after sample collection.

1. Sumph Slorage belore Analvsls

o, Nature of sample rhmrgr.t. Some dclerminalinns arc more

"Kkely than others to be affected by sample storage before annl-

ysis, Cettain entidns are.subject to foss hy adsorption on, or ion
excharige with, the walls of glass containers, These include alu-

minuin, cadmivm, chromium, copper, iron, lead, manganese,
* stlvér, and zine, which are.best collected in a separatc clean hotile

ahd hciduﬁed with nitric acid 10, 8- pl below 2.0 to minimize
ptceipilalioﬂ and adsarption on conlainer walls.

Tempenture chaiges quickly; pll may change sign!!u:nntly tn
& matter of minutes; dissolved gnses (oxygen, ¢arbon diexide)
may be lost, Because changes in such hasic water quality prop-
erties may occur so_quickly, determine temperature, pli, and
dissolvied gases in the-field fimmedintely aftes taking sample.

Chiinges In the pH-atkalinity-carhon dioxide hatance may cause
‘ealritm carbonate jo-precipltate, decrcnslng the values for enl-
cum ind \otal hardness,

1ron aid manganese are readily snhlb!e inheir fower oxidation
alater but relatively insoluble in their higher oxidation states;

_ therefore, these cations may precipiiate or they may dissolve
* from h sediment, depending on the redox potential of the sample.,

Micrdbiological activity may he responsible fot clmngc: in the
nitate-nitrite-ammonia content, for decrenses in phenol con-
centrition and in BOD, or for reducing sulfate o suifide. Re-
stdual ehlorine is reduced to chloride, Sulfide; sulfite, ferrous

"+ {ron, lodide, and cysnide may be lost through axidation. Culor,

udor, and turhidity may increase, decrease, or change in quality.

" Sodium, silica, and boron miAy be leached from the plass con-

ltlner Hexavalenl chromium may he reduced ta chromic.ion.
Sidlogical chatges- taking place in-a sample may change the
oxidation state of some constituents. Soluble constituents may
be coliverted 1o organitally bound materinis in cell structures,
orcell lysis may result in release of cellular material into solution.

The well-known nitrogen and phasphorus cycles are examples -

of biclogical influences on samplc composition,
Zero hend-spnce is Impgrtant in preservation of samples with

-volatile organic compounds. Avaid loss of volatile materials by
collecting sample’ in i completely Tilled contniner. Achicve (his

by earefully filling so that top of meniscus is above the top ol
the bottle rim. Take care mot lo dilwe preservatives by overfill-
ing. S€rum vials with septum-caps are particularly useful in that
a sample portion for analysis can be taken through the cap by
uting a tyringe. although the effect of pressure reduction in the
head-space must he considerad,

“b. Time interval between collection and analysis: ln generai,
the shorter the time that eiapsu between cobleciion of a sample
and its amalysis, the moré relinble will he the analytical results.
For certaln constituents and phisical values, immedinte analysis
in the field is required, For composited samples it is common
-practice to'usc the'time at the end of composile collection as the
sample colléetion thme.-
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Sample Preservation

It is impossible 1o state exactly how much clapsed time may
be allowed hetween sample collection and analysis; this depends
on the character of the sample, the analyses 1o be made, and the
conditions of stoeage. Changes caused by growth of micronr.
grnisms are greatly retarded by keeping the sample in the dark
and at a low temperature (<4°C hut above freezing). When the
interval lretween sample collection and analysis is long enough
10 produce changes in cither the conccntration ar the physical
state of the constituent W he measored., follow the preservation
practices given in Table 1060:1. Record time ciapscd between
sampling and analysis. snd which preservative, if any, was added,

. 2. Presorvallon Tachniquaos

Ta minimize the patential for volatilization or biadegradatinn
between sampling and annlysis, keep sarsples as conl as possible
without freezing. Preferably pack samples in crushed or cubed
ice or commercial ice substitules before shipment, Avoid using
dry ice hecause il will freeze samples and may cause glass con-
tainers tb break, Dry ice also may effect a pll change in samples.
Keep comiposite snniples cool with fce or a refrigeration syslem
set Al 4°C during compasiting. Analyze samples as quickly a
possible on arrival at the tahoratory, If immediate analysis is not
possible, starage at 4°C is recommended for most samples.!

Use chemical preservatives only when they arc shown not lo
interfere with (ke anatysis heing made, When they are uscd, 2dd
them o the sample huttle initinlly se that all sample portions aze
pteserved as soon as collected, No single method of préservation
is entirely satisfaclory: chouse the preservative with due regard
10 the determinations 16 he made. Because a preservation method
for one delerminntion may interfere with anather one, samples
for multiple determinations may need to he split and preserved
separately. Al methods of preservation may be inadequate whes
applied to suspended matter. Because tarmaldehyde affects'so

- many chemical annlyses, do not use it as a preservative,

Methods of preseevation are relativelylimited and are intended |

* generally to retard biclogical action. retnd hydralysis of chemicl’
.. compounds and complexes, and reduce volatility of constituents,

Prescrvation methods are limited to f:11 control, chemical nd-
dition, the use of amber and opaque botiles, rcfngeralmn fi l-i
tration, and freezing. Table 1060:} lists preservation methads by
constituent,

The lorcgoing discuasion is by no means exhaustive and com-
prehensive. Clearly It is impossible to prescribe absolute tule
for preventing all possible changes. Additional advice will be
found In the discussiens under individual determinations, hut
a large degree the dependability of aft analytical determination
rests on the experience and good judgment of the person col
lecting the sampde,

3. Relerence .

I, WaTeR PoLLurion Contao, FEbErAaTioN, 1986, Remaval of Ha
ardous Wastes in Wasiewater Facilities— Halogenated Organics. Manud
of Practice FD-11, Water Paltution Cantrol Fed., Alexandria, VY,
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GUIDELINES FOR DRINKING-WATER QUALITY

Table A4.) Continued

Guldaling valua

Chemical ' Amgllitre] Aemarks

Dichiorabenzene, 1,4- 0.3 {C}

Dichlarcethane, 1,2- 0.0)*

Dichloroethene, 1,1- 0.0}

Dichloroethene, 1,2- 0.05 ,

Dichloramethans : 0.02

1,2-Dichlaroprapane [1.2.DCP) 0.04 |P)

1.3-Dichlorapropene 002"

Dichaipinp 0.t

Dimethoate 0.005 , .

Eddenc acid [EDTA) 0.5 Applies 1o the free acid

Endrin . 00006

Epichlarohydrin ] 0.0004 (P} )
Erhylbentene 0.3{Q) . . Lt
Fenopsop 0.009 i - . o
Huaiide : . ‘ 15 Valume of waler consumed and intake ]

from other 1ouiées shauld be fanudered
when seiting national standards

Farmaldehyde ' 09 N
Hexachlorobul adiens 0.00056 '
liopraturon ,.. D009 . ) . :
Lead “ 001 : : e
lindane ) 0.00} '
Mangancie 0.41C)
MCPA 0002
Mrcoprop 0.01 .
Mercury : 0,001 , Fortetal mercwry finarganic plus
arganic) ’
Mrthoxyrhins 002 '
Metolachior [+Xe}]
Micracystin-L.R .00t (M) Foi talal microcystin-LA tiree plus cell-,
bound) '
Molindre 0006
Maolybdenum 007
Meonachloramine -3
Monachforoacetale 0.02°
Nickel : 062 {P)
Hitrate {as NO,) - 50 Short-term exposure
Nitrilotrlacetic acid [NTA) 0.2 . . .
Mittite fas NOp-, 3 Shori-term eaposure
B 0.2 Ir} Long - larm exposure
Pendimethalin - 0m . '
Pentachlotophencl 0.00%" (P)
Pyriproxyfen o 0]
Selenium .01
Simazine 0.002 '
Styrene T 002 (C}
74.5-T ' 0.009
Techuthylazine a.007
{etrachhunethene 0.04
Taluene Q2(C)
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ANNEX 4, CHEMICAL SUMMARY TABLES

Table A4.3 Guldeline values for chemicals that are of heatth significance in drinking-water

Guidellne value'

Chemical ’ {mg/litre) Aemaiks
A:r'ylarnidc ' 0.0005%"
Alachlot ©o00* .. .
Aldicarl : 0.0} * Appiies to aldicarh sulfoxide vl
" aldicaib sullone
Al and cseldnn 0.0000) For combuned aldrin phss diekdrin -
Antimony Q.02
Arsenic 0.0%(P)
Mranoe . oon2
Barium .07
Benzene 001"
Benzolaipyrenc ogoo7
~—*Boron 0.5(1)
Bromare Q.01 {A,T)
fromodichloromethene - 0.05"
Hromoform - ol
Cadmium : 0.001
Carboluran 0.007
Carbon telrachlotide ©0.004
Chloral hydrate - .01 (P)
{trichloroacetaldehivde) *
Chlosare 0.7 (i)
Chiordane . 00002 Lo
Chioting 5 () For eflective disinfection, there should
. be & tesidual concentrallon of free
chtarlne of 20.5 mg/litre after at least
: 30 min contact time at pH <80
Chiarite 0.7 (0)
Chiaralotm 02 -
Chigrotolurun [sX13}
Chlorpysifng 0.0} ‘ e
Chromiuin 0.05 (M For latal chvomium .
Coppur ? S1aleng of laundly and sanitary ware
) . ) may occur below guldeline value
Cyanating ’ 0.0006 ’ : )
Cyanlde : 0.07 : ’
Cyanngen clitorlde 0.07 For cyanide as folal cyanagenic
compounds .
2,4-0 (2.4 -dichlorophennayacetic 0oq AppHles 1o free acid
acdd) '
1,4-08 0.0}
DO and inetabuolites . 0001
Di[2-ethylhexyliphthalate 0.008 - .
Dibromoacelonitrile 0.07
Diktomochlorameihane ’ 0.1
12 tibrnme 3-chioioprgpane oum™
1.2-Dibromeethane 6.0004" [P)
Michhiroacetaie s aasinm
Duchitoroacetanttrile 0ar iy
Uichlauobenzene, 1.2- S 1)

continved

et




APEX Environment Laboratory

D.H.A Cogen Ltd, Power & Desalination, Unit.

SECTION -F
NOISE LEVELS MONITORING

ECTECH Environment Consuitant



D.H.A Cogen Lid, Power & Desalination Unit.

1.0 GENERAL

This section deals with the noise level measurement carried within workplace and at four
boundary walls of the plant. Meteorological conditions prevailing during the monitoring
period are described as background information. It also gives due details of the noise
level meter used for the measurements of noise levels together with an account of noise
level measurement methodology. The methodology of calculation is also described.

2.0 NOISE LEVEL MEASUREMENTS
2.1 Prevailing Conditions

During the measurements following conditions prevailed on the site.

i 2.1.1 Meteorological Conditions

During the noise levels measurements the sky was clear and wind was
blowing at normal speed.

2.1.2 Plant Operational Status

Plant was operating at full capacity.
2.2 Instrument

The description of the instrument used for noise levels monitoring is given below.

2.2.1 Name

Leader Test Instruments
Model 0S-11

: Sound level Meter,
Leader Electronics Corporation, TSUNASHIMA-HIGASHI, KOHOKU-

KU, YOKOHAMA, JAPAN & Leader Instruments Corporations,
380 OSER AVENUE, HAUPPAGE, N.Y.11787 USA

2.2.2 General Description

The sound level meter OS-11 that conforms to TIS & IEC is capable of
measuring sounds in factories, offices, schools etc. with a wide coverage
and high accuracy.

2.2.3 Features

e Being small in size, lightweight, portable and convenient design it
. - allows one hand operation.
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D.H.A Cogen Lid, Power & D_esalinuion Unit.

o It has a cone shape microphone, which minimizes fluctuations of
frequency characteristics caused by reflection.

» Ithas A, B and C weighted networks.
« Range: 25 dB to 130 dB for each A, B and C scales.
e Dial cover with an aperture allows correct level dial reading,

« High output terminals can be connected directly to various instruments
and analyzers,

) -High impedance input terminals; OS-11 can be used as audio
frequency amplifier with high sensitivity and low noise as well.

e Induced magnetic field level measurement is available.
¢ Fast and slow indicator response.

o It operates for about 20 days with a set of batteries in case of 4 hrs.
/day operation.

2.2.4 Calibration

Instrument has an in built calibration mechanism. Before each round,
calibration was made & also checked during measurement period.

2.2.5 Battery Check

Battery check was done, with in built mechanism, twice during each
monitoring round.

3.0 NOISE LEVEL MEASUREMENTS

3.1  Methodology

Noise level measurements were carried out in a way that monitoring round was
completed in one go.
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D.H.A Cogen Ltd, Power & Desalination Unit.
3.2 Selection of Noise Level Monitoring Points

Monitoring of noise levels was carried out at a total of sixteen points within the
factory and at four points at four boundary walls of the plant. The monitored and
processed data regarding noise levels monitoring at four boundary walls are
presented in the ANNEXURE-I while data regarding noise levels monitoring within
workplace are presented in the ANNEXURE-IL

Measurements of noise sources were made at specific locations inside the plant and
on the boundary walls. The measurements were obtained at a distance of about 7.5
meters from the source. Additional measurements were obtained at intermediate
locations between two or more sources and also at the open areas, the purpose being
to measure sound levels to which workers are routinely exposed.

-3.3 Distribution of measuring points

Distribution of the noise level measuring points is as below:
 Within the plant site =16 locations

Near Gate # 2
Near Parking Area + GIS
Northern Boundary Open Area
Near Intake
Desalinization Plant
Fine Filtration
Near Fire Engine
Unit Transformer
. Near Boiler
10. Main Gate (Muster Point)
11. Main Entrance (Near Water Infet)
12. Condensation Unit Area

WO kW~

13. Near the Fire Engine

14, Unit Transformer
15. Near Emergency Engine /Diesel
16. Main Gate (Near Entrance)

s At plant boundary walls

Noise levels monitoring was carried out on four points at four boundary walls of the
plant. These points are mentioned in Annexure-I
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D.H.A Cogen Ltd, Power & Desalination Unil.

Noise Level Measuremenis

Measurement of the noise levels was made on the “A Weighted Scale” in slow
response mode in terms of decibel scale dB (A). It must be remembered that a four
fold decrease in energy (due to each doubling of distance from the reference
point) results in a 6-dB (A) decrease in sound pressure level.

The noise level meter, during measurernents, was held at a distance of about 5 feet
above the ground level. In order to measure noise levels objectively, necessary

precautions were taken to avoid interference from wind, external magnetic

inductions, vibrations, high temperature and humidity. Since reflection of sound
from the monitoring engineer is not negligible, hence during monitoring, engineer
always stood with 30° angle to the direction of the sound source to which the
engineer’s arm was extending while holding the meter in his hand.

Five minutes measurements, at ¢ each point were taken while recording reading
after every half a minute. A set of 10 readings was recorded at each point during
every 5 mimite measurement. Thus four sets of reading were taken at each
monitoring point at different times on the boundary lines.

The entire noise measurement data for inside the factory are presented in the
Annexure-II. The collected data were processed to find out the average for the
inside plant. The minimum and the maximum values found out as a result of the
calculation at each of the four boundary lines are presented in the serial # 5.1.

Calculation Methods

3.5.1 Average and the Leq Values Calculation:
i) Average:
The following equation is used (Introduction to Environmental
Engineering, II-Edition, by MACKENZIE L. DAVID A, CORP-NWELL)

to find the ultimate average value inside the plant at various monitored
points:

Lp = 20Log I/N 3, 104
Where:
Lp = Average sound level pressure dB (A)
N =No. of measurements ‘

Lj = jth sound pressure level in dB (A)
i =1,23,..., N
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ii) log Equivalent (Leq):

Leq value is calculated by using the following formula (Introduction to
Environmenta! Bngineering, II-Edition, by MACKENZIE L. DAVID A.

CORP-NWELL):
leq =10 log 2, 10" (ti)

Where:

Leq = Equivalent continuous equal energy level
N =No. of samples (monitoring) taken

Li =The Noise level in dBA of the ith sample

ti = fraction of total sample time
" e.g.
§ The data are collected for five minutes and ten readings have been taken with an interval of %4
minute as under:
dB (A)
35 [35 140 [38 |36 |35 [37 (35 [35 [36
] Total measurement time at each point = 5 minutes

Total measurements taken during 5 minutes at each point = 10

Time interval between two consecutive readings at

a point during each measurement = 0.5 minutes
Time fraction (ti} for each measurement =0.5/5=0.1
putting this value in the above formula Leq is calculated as under:

Leq = 10 Iog Y. [10°¥"0(.1) + 103¥'0(.1) + 10*¥'°(.1)
+10381’|0(‘1) +1036”0(‘1) +1035/l°(.1)
+1037”0 (.1) +1035/IO(-1) +1035/|0(‘1)
+10°¥10 (.1)]
=10log2_{316.23+316.23+1000+630.96+398.11+316.23+
501.19+316.23+316.23+316.23]

Leg 5m =10 log 4509.498
Leq 5m = 10* 3.65
Leq Sm=36.5

4.0 LIMITING CRITERIA FOR NOISE

The criteria considered for noise is based on NEQS Pakistan 85 dB (A).
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5.0 RESULTS AND DISCUSSION
51 Noise levels at four boundary walls

From the Annexure-II it is evident that the noise levels at four boundaries
of the plant fluctuate as:

Boundary Wall A: 65 to 67 dB(A)
Boundary WallB: 63 to 65 dB(A)
Boundary WallC: 79 to 81 dB(A)
Boundary WaliD: 62 to 63 dB(A)

Resultantly, noise levels at all the four boundary walls of the plant remain
within prescribed limit of 85 dB(A) as set by National Environment
Quality Standards (NEQS). :

5.2 Noise Levels within the Plant Site

As described earlier noise levels were measured at 16 points within the
workplace. From the monitored and processed data presented in Annexure-
II it is evident that noise levels at four monitored locations within factory
exceed the NEQS limiting value.

The value of noise levels in Fine filtration area stands at 88.4 dB (A), In
the wunit transformer it stands at 93.0 dB (A) and near boiler stands at is
109.0 dB (A). These values are in violation of the NEQS limiting value of
85.0dB (A). The practical solution for this is to provxde earplugs
to the workers working in these areas.
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ANNEXURE-I

APEX ENVIRONMENT LABORATORY

Suite # 4, 2™ Floor, Link Arcade, Model Town Link Road, Lahore
Phone: 92-042-5887517; 0300-8486G73; Fax: 042-5855508 5830087; E-mail: putech actechi@vahoo.com

(Laborztory certified as “Environmental Leboratory® by the Environmental Protection Agency, Government of the Punjab vide lts
Memo No: 551/DD{Lnbs.)/ EPA, dated May 09, 2008, certificate No:551/0DD(Labs.)VEPD/08)

Noise Levels Monitoring (Plant Boundary Walls)

Reference Point # 1: Boundary Wall A (Eastern Direction)

Date dB(A) Leg/
Average

27-08-08 | 66 65 66 66 67 65 66 66 66 66 66.0

Reference Point # 2: Boundary Wall B (Western Direction)

Date dB(A) Leg/
Average

27-08-08 | 64 63 64 63 64 64 64 65 65 64 64.0

Reference Point # 3: Boundary Wall C (Northern Direction)

Date dB(A) - Leqg/
Average
270808 | 80 | 81 | 8 | 8 | 80 | 8L | 80 [79 79 [ 719 | 800

Reference Point # 4: Boundary Wall D (Southern Direction)

Date dB(A) Leg/
Average | .

270808 | 62 62 63 62 62 62 62 . 63 63 62 62.3

Reference Point # 5: Main Gate (Near Entrance)

Date dB(A) Leq/
Average
27-08-08 | 67 68 65 68 68 67 67 67 68 67 67.2
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ANNEXURE-II

APEX ENVIRONMENT LABORATORY

Suite # 4, 2 Floar, Link Arcade, Model Town Link Read, Lahore
Phone: 92-042-5887517; 0300-8486673; Fax: 042-5855508,5830087; E-mail: getech ectech@@yuboo.com

{Laboratory certified as “Environmental Laboratery” by the Environmental Protection Agency, Government of the Punjab vide jts
Memo Na: 551/DD(Labs.) EPA, dated May 09, 2008, certificate No:551/DD(Labs.)YEPD/08)

Noise Levels Monitoring (Within the Plant)

Reference Point # 1: Near Gate # 2

Date 7 Leg/
dB(A) ' Average |

27/08/08 | 71 | 715 | 715 72 72 73 72 73 73 72 72.1

Reference Point #2: Near Parking Area + GIS

Date 7 Leq/
. : dB(A) Average |
27/08/08 | 80 [80.5] 81 | 80 [ 805 [s805| 81 | 82 | 82 | 82 80.9
Reference Point # 3: Northern Boundary Open Area .
Date Leg/
| dB(A) ' Average |
27/08/08 | 63 | 635 | 635| 63 | 635 | 64 | 64 | 63 | 63 | 63 63.3

Reference Point # 4: Near Intake

Date Leg/
dB(A) Average

27/08/08 60 65 [ 65 | 64 60 61 63 62 62 64 62.6

Reference Point # 5: Near Desalinization Plant

Date Leq/
dB{A) Average

27/08/08 | 85.5 | 86 86 | 85.5 86 86 |85.5 855 | 86 86'] 62.6

Reference Point # 6: Fine Filteration

Date , Leq/
dB(A) Average

27/08/08 { 88 | 88.5 | 885 | 88 89 89 | 88.5 | 88 88 | 885 88.4
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APEX ENVIRONMENT LABORATORY

Suite # 4, 2 Floor, Link Arcade, Model Town Link Road, Lahors

Phone: 92-042-5887517; 0300-8486673; Fax: (42-5855508,5830087; E-mail: ectech ectech@yahap com

(Laboratory certified as “Environmental Laboratory” by the Environmental Protection Agency, Government of the Punjab vide its

Reference Point #7: Near Fire Engine

Memo Not 551/DD(Labs.)¥ EPA, dated May 09, 2008, certificate No:551/DD(Labs.)YEPD/08)

Date Leq/
dB(A) Average |
27/08/08 78 78 | 7851 79 78.5 79 80 80 80 81 79.2
Reference Point # 8: Unit Transformer
Date Leq/
dB(A) Average
27/08/08 92 92 93 93 92 94 94 92 94 94 93.0
Reference Point # 9: Near Boiler
Date Leg/
dB(A) .| Average |
27/08/08 | 108 l 108 | 109 | 108 [ 109 | 110 | 110 | 110 | 109 | 109 | 109.0
Reference Point # 10: Main Gate (Muster Point)
Date Leg/
dB(A) Average
26/08/08 | 49 ] 49—[ 48 1 43 T 48 .| 58 |59*j 59 | 58 | 59
Reference Point # 11:Main Entrance (Near Water Inlet)
Date Leg/
dB(A) Average
26/08/08 | 54 | 55 , 60 | soT 61 1 53 l 53 | 54 | 53 | 54 53.8
Reference Point # 12: Condensation Unit Aréa
Date Leg/
dB(A) Average
26/08/08 58 58 58 52 52 58 52 58 | 58 57 56.1
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APEX ENVIRONMENT LABORATORY

‘ Suite # 4, 2" Floor, Link Arcade, Model Town Link Road, Lehore
Plone: 92-042-5887517: 0300-8486673; Fax: 042-5855508,5830087; E-mail: ggtech evtechi@vahoncom

{Laboratory certified as “Environmental Laboratory” by the Environmental Protection Agency, Government of the Punjab vide Its
Memo No: 551/DD(Labs.)f EPA, dated May 09, 2008, certificate No:551/DD(Labs.VEPD/0S)

Reference Point # 13: Near the Fire Engine

Date Leg/
dB(A) Average

26/08/08 | 62 | 62 61 61 60 60 | 60 60 60 | 60 60.6

Reference Point # 14: Unit Transformer

Date T " Leg/
dB(A) Average

26/08/08 | 67 67 | 67 68 68 68 67 67 67 671 673

Reference Point # 15: Near Emergency Engine /Diesel

Date Leq/
dB(A) Average

26/08/08 | 74 | 74 | 75 | 74 74 75 | 75 75 [ 75 74 74.5
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SECTION-G
THERMAL DISCHARGES (TDs)

ECTECH Environment Consultant




D.H.A Cogen Lid, Power & Desalination Unit.

1.0 THERMAL DISCHARGES (TDs)

Hot water/Thermal Discharge (TD) from the power plant, after cooling the condensers,
is discharged into the sea. Before its discharge into the sea, TD is thrown on a heap of
stones which is quite above the sea water level. As a result of splashing this hot water,
it gets tremendously and quickly cooled down with air before it finally reaches the sea
water, Measurements of the temperature of this TD Heat Discharge Behaviour were

made at various points in the sea water from its discharge point. It was found that the
temperature of this TD gets equalized with that of the ambient sea water at a distance of
about 35 meters form its discharge point into the sea.
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SPECIAL ANNEXURE
Certificate Issued by the Environment Protection Agency
Government of the Punjab, Lahore
Regarding APEX Environment Laboratory
as Certified Environment Laboratory



CERTIFICATE REGARDING
CERTIFICATION AS AN ENVIRONMENTAL LABORATORY

Inmrciseofpowa‘mn&uedbythedme{k)ofsubswﬁm(l)ofsecﬁmGOf
PaﬁsMEnvhommﬂPmtecﬁmAﬁ,lM(X)DﬁVofl%ﬂleanimm ‘
Protection Agency, Punjab is pleased to certify the Laboratory mentioned below as an

Name: APEX Environmental Laboratory
Adduress: Model Town Link Road, Link Arcade, 2™ Fioor, Suite # 4,
- Lahore )

Certificate No. <t /DD(Labs)/EPA/08

1 This certification is conditional & valid for:
a) Liquid effluent/wastes.
b) Gaseous Emissions

¢) Noise
2. This certification is subject to the conditions laid down in regulation 9 of the
National. Environmental Quality Standard (Certification of Environmental
Laboratories) regutations, 2000.
3. 'Ihisoerﬁﬁcate‘isvalidupﬁ}l?,l’t December, 2008 unless earlier suspended or
revoked.
Dated <<, __f05/2008 | DIRECTOR (ML&T)

For DIRECTOR GENERAL




Map Showing the Monitoring Points
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Legends:
Noise Levels=* * *

Ambient Gas=x x x
Ambient PM=< < <







