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Testing Scheme for Bio-Toilet Effluent and Bacteria culture (Inoculum)
on Indian Railways

On the basis of MOU between Indian Railways and DRDO, the bio toilet trial on IR is going on.
For intensive monitoring of the Bio-Toilet system, a test scheme has been deveopled for
implementation on IR after formal approval of RDSO/LKO. As per Railway Boards guidelines, the
bio-toilet tanks i.e. Bio digesters are being fitted in the new coaches being turned out from RCF.
At present, the initial charging of bacterial culture in the coaches is being done by DRDE
Gwalior by providing Inoculum in the barrels. The quality check of the product and bio toilet
effluent is also done according to ALPHA testing methods in DRDE by collecting samples from

coaching depot/ Gwalior,

As per Railway Board’s guidelines, a 100 M3 capacity Inoculum generation plant has been
developed in the Motibagh workshop in S.E.C. Railway, Nagpur and in future, similar plants are
proposed to be developed in ICF and RCF also. Hence, it was felt necessary to develop lab
sample testing facilities in Railways for doing minor testings in Railway premises/Railway Labs/
production units & major testings in Gowt. approved labs. To cater the requirement of doing
these tests efficiently, it has also been proposed to provide suitable trainining to Railway staff in
liaison with DRDE sothat proper monitoring can be ensured at approprate level in the zonal
Railways. Some of the minor tests of effluent of bio-toilets have been proposed to be carried out

by coaching depot staff for which procedure has been explained in detail in this booklet.

The testing scheme for effluent & Bacterial culture(Inoculum) has been tantatively finalized by
DRDE based on the past experience of 12 months trial, which should be carried out in the
existing Railway Labs/ diesel sheds/ coaching depots. The necessary record of monitoring and
testing should also be maintained & kept in the concemed depots. The critical biological tests
which can not be carried out in the railway labs, such samples may be got tested in gowt. labs/
DRDE. The critical tests which should be carried outin Gow. labs only, has been marked cleary

against the test procedure in the booklet for ready reference

(K.P.Yadav)
Director Mechanical
CAMTECH/Gwalior
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Sub: Issue of trial/test scheme for field trial of bio toilets (DRDETechnology) on Indian
Railway Passenger Coaches.

Ref: 1. Item No. 12 of the MOM of 7® JWG held at RDSO on 01.10.2012,
2. This office letter of even No. dated 21.06.2012

Please find enclosed revised trial/test scheme number RDSO/2010/CG/TS10 Rev-04
incorporating the sampling procedure for the effluent of IR DRDO Bio Toilets along with the list of
Government accredited test labs, based on the inputs given by DRDE Gwalior for field trial of IR-
DRDE type Bio-toilets. It is for your kind information and necessary action.

-]
Enclosure: As above 1/‘—}7
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Government of India
Ministry of Defence

Defence R&D Organization
Defence R&D Establishment
Jhansi Road, Gwalior- 474 002

(MP) INDIA

Gram : DEFRES
Telex : 0786- 212

2341848 Ext 270
Fax 1 91-751-2341148

Email : drde@sancharnet.in

Ref BT/ BKB/ 002/biodig/2011-12 -  Date : 26.03.2012

[w.

[ he Executive Director,

Centre for Advanced maintenance technology (CAMTECH)
Maharajpur, Gwalior - 474 005

Sub: IR- DRDO Bio- toilets.

Ret s IRCAMTECH/GWL/M/Bio Toilets dated 27.02.2012

Phone : 0751-2340354, 2340245,

Please Iind enclosed herewith the test procedures developed for bacterial inoculum

tacility and effluent discharge parameters.

(Dr. B.K. Bhattacharya)
Scientist *G”
Head. Biotechnology Division
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Testing Scheme for Bio-Toilet Effluent and Bacterial culture (Inoculum)

For proper monitoring of Bio-Toilet system, timely testing of samples should be ensured at
approprate level in the zonal Railways. Following 04 lab tests for effluent of bio-toilets have
been proposed to be carried out by coaching depot staff for which procedure has been explained
in detalil in this hand book.

The Testing Scheme for Effluent & Bacterial culture(Inoculum) has been tentatively finalized by
DRDE/GWL based on the past experience of 12 months trial, which should be carried outin the
existing Railway Labs/ diesel sheds/ coaching depots. The necessary record of monitoring and
testing should also be maintained & kept in the Coaching depots. The critical biological tests like
COD test and Fecal Coli Forms count & MPN count for methanogens which can not be carried
out in the railway labs, should be got tested in govt. labs/ DRDE. For more details & guidelines
on lab sample testing, refer RDSO Doc No. RDSO/2010/CG/TS-10 Revision 04 dated
19.11.2012.

SN Name of L ab Test Place of Test
(A) | Testing Scheme for Bio-Talet Effluent in Coaching Depots.

1 | pH Value Test In Coaching Depot
pH AF® qRIEvT ([IRga ugia) DI fear
pH Value Test (Simlified Procedure): In Coaching Depot
pH A& TRET ( ARIROT UgfA) I feuT H

2. | Total Solids (TS) Test: In Coaching Depot
creel Hifers U1 ol Dl foul

3. | Total Dissolved Solids (TDS): In Coaching Depot
Bl [eollcds Hllors qRIET (FIegd ugia) DI 1SUT H
Total Dissolved Solids (TDS) (Simplified Procedure) In Coaching Depot
Bl [Sollcds dllors TR ( HRIRY Yghd) DI fear

4. | Total Volatile Solids (T VS): In Coaching Depot
ol dIclCIgel AlleTs RIEToT I fSur &

5. | Chemical Oxygen Demand (COD) Test Govt. Appd. Lab/DRDE
Dihel JATRATOT TSHTS TRIETOT HARBRI od / SRIRS]

6. | Fecal Coli Forms count: Govt. Appd. Lab/DRDE
fhehel lell HTFY BRI o / SIRIRST

(B) | Testing Scheme for Bacteria Culture (Microbial Inoculum)

1. | pH Value Test At Bacteria Plant
pH HTF& TRIeToT JICIRAT e R

2. | Bio-gasTest At Bacteria Plant
IR STl Sifd URIEToT JFIRAT ©Ile o

3. | Percentage Methane Test At Bacteria Plant
IR yfcreTdar Sifa uxlerT JIFCIRAT e R

4. | MPN Count for M ethanogens DRDE/GWL
ATshIdTd MPN IR ST ARBRI o6 / SIRIRST




(A) Testing Scheme for Bio-Toilet Effluent in Coaching Depots.

Folowing tests and parameters have been recommended for effluent discharged after bio
degradation from the bio toilets of coaches in Indian Railways.

1. pH Value Test:
To measure pH value of the effluent of bio toilets to ensure environmental safety.

Table top pH meter Portable pH meter




S. Description Details
No.
1.] Purpose of test To measure pH value of the effluent of bio toilets to
ensure environmental safety.
2.| Target value 6 —9 pH
3.| Equipments required Table top pH meter / Portable pH meter / pH
indicator strips & magnetic stirrer
4.| Consumables pH calibration buffers (4.0, 7.0, 10.0), and magnetic
stirrer bars
5. Quantity of sample 50-100 ml
6.| Electricity requirement Yes
7.| Frequency of sampling 90 days
8.| Testing spot Railway laboratory
9.| Staff required 1
Procedure:

First of all, take 02 lirs. Effluent sample in the bottle from bio-toilet tank.
Take 50 — 100 ml of mixed effluentsample in a beaker.

Put a magnetic bar and keep the beaker on a magnetic stirrer and switch “on” the magnetic
stirrer to mixit continuously.

Wash the electrode and Temperature compensation rod with distilled water and wipe it with
tissue paper.

Put the electrode and automatic temperature compensation rod into the sample and keep it
until stable reading appears in the displays; note the reading.

Discard the sample and wash the electrode and automatic temperature compensation rod with
distilled water and wipe it with tissue paper.

Keep the electrode back in the container.

Precaution: Do calibration with appropriate buffers before taking readings.



) I oW & forg vure oRieor WA

gl ergeie & & W [MPperT Jict QR D G oy 7 gYeror v Hiev aor gErd
T # TE 8/

1. pH w9% e (Rga ugf)

TE GRIETVT ITT TRIIE ¢ | Mdhard dTel UIR[T T AHel od) S99 U1 BT pH Ieg &l
JMHA fbaT SAT & Y fb 918 Mebel! arel UrRle ®T ]y Ifed S9I-IT ST 6 |

%9, SUSROT BT fdavoT feoofy
1. | IRIETT BT Iga UF< H IS U D1 pH I DT 3Mehel bl
2. | oeror IRMeR CRIC 9cg 6 W 9 pH (U1 6 I 9 pH)
3. | ugaa Hex cdol iU pH Hex / UIRdd pH Hiex
4. | 3T AR IYBI] AT X1 & golbe] UWR pH & AIEURUT GRIET0T 8

Fifed RER — dIax H W & &1 gaH &g
BIgaR dIhY 100 ML &

5. | doHde pH — DT gHR (pH 4.0, 7.0, 10.0)
6. | Smd ST dTel 9o &1 AT | 50 —100 fHelloiley
7. | [9gd ®aaeE TP ©
8. |9me S & AEgld | Udd 90 & H aICH U WA of
9. | UNleToT Feret AT Yed ol
10. | PHEIRAT BT AT 01

uleror fafer

HIULH IR THICE <o W Mder el ToRT &1 2 ol A™e dice H W |
o9 H IUY qlax | b ¥ Aad fbar g 50—100 el toRe +{ |
pH HIEX BT TS WR & TN fIgd HaaeM o T |

3 AHfed RewR W flor &1 | AHfed IR DI R den forfdds & ar e
N ¥ o goree St | Aas 81 9 |

3G Solagre TAT THIER HIAIET A8 Bl SRIee aley A 9% X doT R IR 9
U5 o |

3G SATCIS AAT THTR HHFTHAT A BT IFD! AT AlgT ddb 41 & IR[T H Sl
< dor vt § Tead AfST H I S8 IEm V& ¢ |

pH HIer & fSRicd fS¥e IR pH d&7 IR T IVRER H S5l BN |

gAD 918 pH AR BT Fadraddy [SETee aer 9 916 &, 03y R 4 die of dor 7eid
P 1Y TR B [ < |

ORIEOT fbY Y A BT ATl H heb & Ud dIhR BT A6 YT A A PR I |
I — ST &7 @ Yd TYYFdT BT W DANIT HTF HY I G/




pH Value Test (Simlified Procedure):
To measure pH value of the effluent of bio toilets to ensure environmental safety.

S. Description Details

No.

01 [ Purpose of test To measure pH value of the effluent of bio toilets to
ensure environmental safety.

02 | Targetvalue 6 -9 pH

03 | Equipments required Portable pH meter

04 | Other equipments pH indicator paper of all ranges

05 [ Consumables pH calibration buffers (4.0, 7.0, 10.0)

06 [ Quantity of sample 50-100 ml

07 | Electricity requirement Yes

08 | Frequency of sampling 90 days

09 | Testing spot Railway laboratory

10 | Staff required 01

Procedure:

» Firstof all, take 02 Itrs. Effluent sample in the bottle from bio-toilet tank.
» Take 50 — 100 ml of mixed effluentsample in a beaker.

* Put pH meter on the stand .

* Mixthe liquid properly.

» Put the electrode of portable pH meter in the beaker until stable reading appears in the
displays;

* Note the reading from display of Ph meter.

» Discard the sample and wash the electrode of pH meter with distilled water and wipe it with
tissue paper.

* Keep the electrode back in the container.

Precaution: Do calibration with appropriate buffers before taking readings.
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2. Total Solids (TS) Test:
This test should be carried out to estimate amount of total solids available in the effluent.

Hot Air Oven Weighing balance

Silica crucible

12



S.N Description Details
1. | Purpose of test To estimate amount of total solids in the effluent.
2. | SetTarget <750mg /100 ml
3. | Equipments required Electronic weighing balance, pipettes, Silica crucible,
Hot air oven, desiccators.
4. | Consumables Self indicating silica gel.
5. | Quantity of sample 25 ml
6. | Electricity requirement Yes
7. | Frequency of sampling 90 days
8. | Testing spot Railway laboratory
9. | Staff required 1
Procedure:

» Heatan emptycrucible and cleansilica at 103 — 105°C for 1 hour in a hot air oven.

» Cool in desiccator to room temperature and take the initial weight.

* Pipette a measured volume of well mixed sample (25 ml).

» Keep the silica crucible in a hot air oven at 103 — 105°C for 1 hour; keep till the water gets
dried or constant weight is achieved.

» Remove the silica crucible and keep it in desiccator until it reaches room temperature.
Note the final weight

Calculations:

mg total solids/ 100 mL = (A—B) X 100 X1000 / Volume of sample (mL)
Where,

A— Weight of the dried residue + dish (g)

B - Weight of dish (g)

Note: Self indicating silica gel turns pale/ white if it absorbs moisture; activate it in oven @
200°C till the colour turns blue.

13
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3. Total Dissolved Solids (TDS):

This test should be carried out to estimate amount of total dissolved solids available in the
effluent.

Hot Air Oven Weighing balance

Filter flask

Silica crucible

16



S.N Description Details

1. | Purpose of test To estimate amount of total dissolved solids in the
effluent.
Target value <350 mg /100 ml
3. | Equipments required Electronic weighing balance, pipettes, Silica

crucibles, Hot air oven, desiccators, filter assembly,
vacuum pump

4. | Consumable Self indicating silica gel. Whatman Glass wool filters
5. | Quantity of sample 25 ml
6. | Electricity requirement Yes
7. | Frequency of sampling 90 days
8. | Testing spot Railway laboratory
9. | Staff required 1
Procedure:

1.

Heat an empty and clean silica crucible at 180 £ 2°C for 1 to /2 hour in a hot air oven, cool itin
desiccator to room temperature and weight.
Insert disc and filter assembly, apply vacuum and wash disc with three successive 20-mL

volumes of reagent grade water.

. Dryitin a hot air oven at 180 + 2°C for 1 hour in an oven. Store in desiccators until needed.

Weigh immediately before use.

. Stir sample with a magnetic stirrer and pipette a measured volume (25 ml) into a glass fiber

filter with applied vacuum.

Wash with three successive 10-mL volume of distilled water, allowing complete drainage
between washings.

Transfer total filtrate (with washings) to a pre-weighed clean silica crucible.

Dry it in a hot air oven at 180 + 2°C for 1 hour in an oven. Cool it in desiccators to room

temperature. Note the final weight

Calculations:

mg total dissolved solids/ 100 mL = (A—B) X100 X1000 / Volume of sample (mL)

Where,

A— Weight of the dried residue + dish (g)
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B - Weight of dish (g)

3. §d feSicas difers Termr (fovga ugfa):

T & TFRT H Gl [Solleds Hifered &I IUALIT BI SiId o 59 IR bl fbar
STdT 8 79 fop areR Rhe= aT1eTT eRIeie &7 YTl QI ’fRd fhar S 9 |
.9, SUBRT} BT fdavoT fewofy

1. | IRIETOT BT Iy JE WY JEl <ol <d W Mddd  dld
TR H IURT el SUde feSlleas Hifersd
@ S Bg fbar S € oY fb arer Raard
qrel UFRT DI QY Ifed HIT ST 9 |

| et TRTfier eRAe <350 Mg/ 100 fAeft

3. | ugad HieR/ USRIl gl TR 3T
$gAIaeT BI =T PR & ol e
AT BIseR fheer UHHEd ! SXd & IRl

JFgH qH fS&h & AR

SdCIMd 987 doi=d

Fiied ReR

4. | DM Toth  geldbicT RifeldT e, @CHT TR
fthee

5. |3 3MTTIDH YD RIfThT HYATTA — 150 ML BURIET
faue

6. | el @l HIA 25 ML

7. | fagd daeE HGR AMRY

8. | ¥l S @l 3mgid gD 90 fad & R W

9. | WRleToT ¥eUed AT NeTd ofd

10. | HHEIRAT Bl Hel 01

tr?ram g —

. AT IWIad T IUGRON DI ST o d H BT gAREd o |

2. 9 el Riferdr wgdfiaer @1 T 180°C+2°C d% 1 ©9C dF &ic QIR 3+ H T+
N, TE BH D 915 3V fSRNBeR H Mhlad &R g § T07 ST 89 & 915 I9 dldd o |

3. 39 T BIgaR fhoey TOwell ¥ fS¥dh TN, dagd U T dor feed &l 20 el
ot U UFT ¥ 3 IR dRIA @ FEIal | AH DY |

4. 319 IMEAIBATIR HIAS DI BIc YIR 3 H 180+2°C I 1 €IS & foly F&IN |
% B9 P 98 o fevdfideN & W den SUUNT ¥ Ugel did o) o |

5. U B b I AdT HY R 25 ML TFOd of 9T g9l AHfes Rew® 9 A oxa
f0Ue &7 WERAT ¥ 7o WIseR fheek TANE! H S § dT JagH & FERIa 4 fTheex
PN |

6. 10ML AIgH & fSCTes deX W 3 IR AIH X | ATh Hd G99 & W b Id qhTS
& SR UM Qo B B9 8 9 |

18
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Total Dissolved Solids (TDS) (Simplified Procedure):

This test should be carried out to estimate amount of total dissolved solids available in the effluent.

S. No. Description Details

01 | Purpose of test To estimate amount of total dissolved solids in the
effluent.

02 | Target value <350 mg /100 ml

03 | Equipments required Portable TDS meter

04 | Other equipments Beaker 100-150 ml

05 | Quantity of sample 100 ml

06 | Frequency of sampling 90 days

07 | Testing spot Railway laboratory

08 | Staff required 01

Procedure:

—

. Ensure availability of all the equipments and effluent in the lab

Fill the sample effluent in the beaker and mix it properly.

Keep the TDS meter ON and put electride in the beaker up to marking line.
TDS value will appear on the display of TDS meter. It should be noted.

o & D

Repeat the test again and record the TDS value in the register.

Portable TDS meter
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4. Total Volatile Solids (TVS):

This test should be carried out to estimate amount of total volatile solids available in the effluent.

In addition to equipments required in TDS test, muffle furnace is also used in this test

MUFFLE FURNACE

S. Description Details
No.
1. | Purpose of test To estimate amount of total volatile solids available in the
effluent.
Target value <500 mg /100 ml
Equipments required Electronic w eighing balance, pipettes, Silica crucibles,

Hot air oven, muffle furnace, desiccators, filter assembly.

4. [ Consumable Self indicating silica gel. Whatman Glass w ool filters
5. | Quantity of sample 25 ml
6. | Electricity requirement Yes
7. | Frequency of sampling 90 days
8. | Testing spot Railw ay laboratory
9. | Staff required 1
Procedure:

1. Heatan empty and clean silica crucible at 550°C for 1/2 hour in muffle furnace.
2. Cool itin dissicator to room temperature and take the initial weight.

3. Pipette a measured volume of well mixed sample (25 ml) to a pre-weighed silica crucible.
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Keep the silica crucible in a hot air oven at 103 — 105°C; keep till the water gets dried.
Remove the silica crucible and keep it in muffle furnace at 550°C for 1 hour.
Keep the silica crucibles in desiccators.

N o o A

Note the final weight

Calculations: mg total volatile solids/ 100 mL = (A-B) X100 / Volume of sample (mL)
Where,

A— Total solids (mg)
B - Weight of the dried residue + dish (g) - Weight of dish (g) then convert the
value to milli gram

Note: The total solids amount is calculated as described above.
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5. Chemical Oxygen Demand (COD) Test:

This testshould be carried out to estimate COD of the effluent to ensure environmental

parameters.
S. Description Details
No.
1. | Purpose of test To estimate COD of the effluent to ensure
environmental parameters.
2. | Targetvalue <2000mg O,/ Litre
3. | Equipments COD digester along with digestion tubes and
condensers, Burettes, magnetic stirrer, magnetic bars.
4. | Consumable required Sulphuric Acid, Silver sulphate, mercuric chloride,
potassium dichromate, ferroin indicator, ferrous
ammonium sulphate.
Quantity of sample 5-10 ml of sample
6. | Electricityrequirement | Yes
7. | Frequencyof sampling | 90 days
Testing spot Gowt. approved Labs./DRDE
Staff required 01
Regents:
A. Standard potassium dichromate solutions (0.04167M) — Dissolve 12.259 g K.Cr,0O;,

previously dried at 150°C for 2 hours, in distilled water and dilute to 1000 mL.

Sulfuric acid reagent: Add Ag.SO, crystals or power to concentrate H,SO, at the rate of

5.5 g Ag.S0O,4/ Kg of H,.SO, Let it stand 1 or 2 days to dissolve.

Ferroin indicator solution : Dissolve 1.485 g of 1, 10 — phenanthroline monohydrate and

695 mg F.SO,.7 H,O in distilled water dilute to 1000 mL.

Standard Ferrous ammonium Sulphate titrant ( 0.25) — Dissolve 98 g of F¢(NH,), .6 H,O
in distilled water. Add 20 mL con. H,SO,, cool and dilute to 1 litre standardize this solution

on the day of estimation against Standard potassium dichromate solution.

Mercuric sulphate - HgSO,crystals or powder.

Sulfamic acid — interference of nitrates is to be eliminated.
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G. Potassium Hydrogen Phthalate: lightly crush and then dry KHP to constant weight at

110°C. Dissolve 425 mg in distilled water dilute to 1000 mL. KHP has a theoretical COD of
1.176 mg O,/ mg and this solution has a theoretical COD of 500ug O2 / mL.

Procedure:

Take 5 ml of sample and dilute it to 50 ml. (Note: In case higher COD samples dilute 100
times).

Add 100 mg HgSO, several glass beads/ Chemstones, and very slowly add 5.0 ml of
sulfuric acid, with mixing to dissolve HgSO,,

Cool while mixing to avoid possible loss of volatile materials.

Add 25.0 mL 0.04167 M K5Cr,O- solution and mix.

Attach condenser to digestion tubes and cool the contents by swiding and mixing in running
tap water.

Add sulfuric acid reagent (20 mL) through open end of condenser.

Continue swiding and mixing while adding sulfuric acid reagent.

Cover open end of condenser with a small beaker / aluminum foil to prevent foreign material
from entering refluxing mixture and to avoid possible loss of volatile materials.

Do reflux/ digestion for 2 hours @ 150°C.

Cool and wash down condenser with distilled water.

Disconnect reflux condenser and dilute mixture to about twice its volume with distilled
water. Cool to room temperature.

Titrate excess KyCr,O; with FAS, using 0.10 — 0.15 mL (2 — 3 drops) ferroin indicator.
Observe sharp colour change from blue green to reddish brown that persists for 1 min or
longer.

Duplicate determinations should agree within 5% of their average.

In the same manner reflux and titrate a blank containing the regents and a volume of

distilled water equal to that of sample.

Determination of a STD solution:

Evaluate the technique and quality of the reagents by conducting the test on a standard KHP

solution.

Calculations:
COD (mg/ml) = (A-B) XN X 8000 X Dilution Factor / mL of sample
Where,

A—mL of FAS used for blank
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B — mL of FAS used for sample
N — Molarity of FAS (0.25)
8000 — Mill equivalent weight of Oxygen.

Precautions:

1. Mixreflex mixture thoroughly before applying heat to prevent local heating of flask bottom and
a possible blowout of flask contents.

Make dilution according to the COD range of the samples.

Ensure complete dissolution of silver sulphate in sulphuric acid reagent.

Store sulphuric acid reagent in a amber colored bottle in dark or wrap it with aluminum foil.
Wear lab coat and hand gloves during handling of acids.

Always add acid along the wall of the container to the water.

S -

Do titration once the content reaches room temperature.
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6. Fecal Coli Forms count:

This test should be carried out to estimate the fecal coli form bacteria count on bio toilet
effluent.

Laminar air flow

Incubator
chamber

_|'\-.i.1.{_. RUFLOW

Micropipette
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S.N Description Details

1. | Purpose of test To estimate the fecal coli form bacteria count on
effluent.
Target value > 99% reduction ( Lessthan 10°100 ML )
Equipments Laminar Air Flow Chamber, Incubator
Consumables Test tubes, FC media plates, spreaders, pipettes,

conical flasks, Glass marker, magnetic stirrer.

5. | Quantity of sample 10 ml
6. | Electricity requirement Yes
7. | Frequency of sampling 90 days
8. | Testing spot Onlyin Govt. Labs.
9. | Staff required 01
Procedure:

Media & Plate Preparation:

A. Media Composition:

S. No. Constituents Amount (g/ L)
1. Lactose 12.5
2. Tryptone 1
3. Protease Peptone 5
4. Sodium chloride 5
5. Yeast extract 3
6. Bile salts 1.5
7. Aniline blue 0.1
8. Distilled water 1000 ml

1. Boil the media for 30 minutes, do not sterilize the media.
2. Add approximately 25 ml of cooled FC medium to each Petri dish. Upon solidification of the

media close the aids and keep it for further use.
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B. Dilution preparation:

1. Label 90 ml water blank conical flask as No.1(10'1) and subsequent 9 ml water blank test
tubes as No. 2 (109, No. 3 (10), No. 4 (10, No. 5 (10™), No. 6 (10°), No. 7 (107), No. 8

(1 0'8), with a glass marker.

2. Take 10 ml of well mixed effluent sample and add to 90 ml water blank to make (10'1) dilution.

(Note: Use sterile pipettes for transfer and carry out dilution in laminar air flow chamber)
3. Vigorously shake the dilution in a magnetic stirrer for 2 minutes to obtain uniform suspension.

4. Transfer 1 ml of suspension from No.1 into No.2 tube to make (10 dilution and shake it

vigorously for 1 min.
5. Make further dilutions as prepared above.
Note : Do estimation of fecal coli form countin human excreta for comparison and calculation.
C. Inoculation:

1. Place the spreader into a beaker containing 95% ethyl alcohol. Remove the spreader and
pass it through burner flame. Burn off the alcohol completely and cool the rod for 30 to 45
seconds.

2. Transfer 0.1 ml (100u) of suspension each from different dilution into 3 plates. Place it in the

center of the plate.

3. Remove the Petri dish cover, with one hand touch the spreader gently on the surface of the
agar and move it back and forth while rotating the plate with the other hand.

4. When the suspension gets dried or absorbed on the agar medium, replace the cover.

5. Incubate the plates in an uprght position in an incubator at 44.5°C for 48 hours.
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3.
4.

Observations:

. Observe the plates for number and distribution of Blue/ Bluish tinged colonies. Do not

consider white or creamy or dull white colonies.

Select the plate from the appropriate dilution which contains colonies in the range of 30 to 300
and make the plate counts.

Detemmine the average of the triplicate colony count.

Record your results.

Calculation:

Calculate fecal form count in terms of number of CFU / 100 ml by applying the following

formulas.
Fecal coli form count (CFU/ 100 ml) = Mean plate count X Dilution factor X100

Volume of sample

% reduction = (countin human excreta — countin sample) X100

countin human excreta

Example

If 160 colonies were counted (average of 3 replicate) in 10" dilution the fecal coli form count would

be:

FC count (CFU /100 ml)

160 X 1000 X100
0.1
1.6 X108

Precautions:

—

L T

The sample should be mixed homogenously.

Each dilution must be thoroughly shaken before removing an aliquot for subsequent dilution.
Use separate sterile pipettes or tips for each dilution.

All dilution making and inoculation should be done in laminar air flow chamber.

The plates should be incubated in a upright position.

25-30 mImedia should be added to avoid cracking of medium during incubation.
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(B) Testing Scheme for Bacteria Culture (Microbial Inoculum).

Following parameters have been recommended for testing of Microbial Inoculum produced in
Inoculum generation Plant.

1. pH Value Test:

This test should be carried outto measure pH value of the inoculum.

S. No. Description Details

1. | Purpose of test To measure pH value of the inoculum.

2. | Targetvalue 6.5—-7.5.pH

3. | Equipments required Table top pH meter / pH indicator strips, magnetic
stirrer.

4. | Consumables pH calibration buffer (4.0, 7.0, 10.0), magnetic
stirrer bars.

5. | Quantity of sample 50 -100ml.

6. | Electricity requirement yes

7. | Frequency of sampling Once in a week.

8. | Testing spot Railway laboratory

9. | Staff required 01

Procedure:

> Take 50 — 100 ml of well mixed inoculum in a beaker.

Y

Put a magnetic bar and keep the beaker on a magnetic stirrer and mix it continuously.

> Wash the electrode and Temperature compensation rod with distilled water and wipe it with

tissue paper.

> Put the electrode and automatic temperature compensation rod into the sample and keep it

until stable reading appears in the display; note the reading.

> Discard the sample and wash the electrode and automatic temperature compensation rod
with distilled water and wipe it with tissue paper.
> Keep the electrode back in the container and put them in stand.

Precaution: Do calibration with appropriate buffers before taking readings.
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2. Bio-gas Test:

This test should be carried outto measure amount of Biogas produced during fermentation in
the Inoculum generation plant.

S. No. Description Details

1. | Purpose of test To measure amount of biogas produced during

fermentation.

2. | Targetvalue -
3. | Equipments Gas flow meter / water displacement assembly.
4. | Consumables Glass wares, cork, Glass ‘L’ bends
5. | Quantity of sample Not applicable
6. | Electricity requirement No.
7. | Frequency of sampling Daily
8. | Testing spot At Plant/Site
9. | Staff required 01
Procedure:

>  Take 2000 ml of well mixed inoculum in a 3 L beaker.
Set the water displacement assembly.
Incubate the set-up in BOD incubator @ 30 °C for 24 hours.

Measure the volume of water displaced.

YV V V V

The amount of water displaced is equal to amount of gas produced.

Precaution: Make sure water column in the exit tube of the water beaker.
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3.

Percentage Methane Test:

This test should be carried outto measure the methane content of biogas produced during
fermentation in the Inoculum generation plant.

S.N Description Details

1. | Purpose of test To measure the methane content of biogas

produced during fermentation.

2. | Targetvalue 40-70 %
Equipments required Gas chromatograph / online gas analyzer.
4. | Consumables Serum bottles, Aluminum crimp, Butyl rubber

septum, Gas tight syringe (50 — 250 ul), Nitrogen
cylinder, Zero air/O, cylinder, Hydrogen cylinder,
standard methane gas.

Quantity of sample Not applicable

Electricity requirement Yes.

Frequency of sampling weekly

Testing spot Railway laboratory

©f o N o o

Staff required 01

>

>
>
>

A\

vV V V V V

Procedure:

Take 2000 ml of well mixed inoculum in a 3 L beaker.

Set the water displacement assembly.

Incubate the set-up in BOD incubator @ 30 °C for 24 hours.

Fill a 30 ml serum vial with water, put a butyl rubber septum, aluminum crimp and crimp it all
the side.

Inject the biogas formed in the water displacement assembly into the serum vial through a
silicone tube fitted with needle.

Allow the exit of water through another needle inserted in the butyl rubber septum.

Collect at least 15 ml of biogas.

Store itin a inverted position untill analysis.

Note: Make sure, gas bubble should notbe there in the serum bottle before biogas collection.
Inject 100 ul standard methane gas and record the elution time of the gas.

(Note: Elution time is the time elapsed between ingction of sample and response of the peak at top).

>

Inject 100 pul of the biogas sample. Record the % methane in biogas.
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4. MPN Count for Methanogens:

This test should be carried out to estimate the methane producing bacteria count in inoculum.

S. No. Description Details

1. | Purpose of test To estimate the methane producing bacteria count in

inoculum.

Target value >1000 / ml

Equipments required Gas chromatograph, Gassing manifold, hotplate stirrer,
laminar air flow chamber, incubator, micropipettes, hand
operated crimper, hand operated Decapper.

4. Consumables Serum bottles, Aluminum crimp, Butyl rubber septum,
Gas tight syringe (50 — 250 pl), Nitrogen cylinder, CO,
cylinder, Hydrogen cylinder, sterile Disposable syringes,
Resazurin and chemicals listed below in the table.

5. | Quantity of sample ~50 ml

6. | Electricity requirement Yes.

7. | Frequency of sampling Monthly

8. | Testing spot In Govt. approved Laboratory Only

9. | Staff required 02

Procedure:
Growth medium preparation:
Sl Constituents Amount (g /L)
No

1 KH, PO, 0.3

2 K>HPO, 0.3

3 (NH,), SO, 0.3

4 NaCl 0.6

5 Mg SO,.7H,O 0.13
6 CaCl,.2H,O 0.008
7 FeSO, 0.002
8 Y east extract 2.0

9 Trypticase 2.0
10 Trace element solution 1.0 mi
11 Trace vitamin solution 1.0 ml
12 Sodium acetate 2.5

13 Sodium formate 2.5
14 Resazurin 1.0 ml
15 Reducing agent 12.5 ml
16 pH 6.8
17 Gas phase (Ny:H,) 80:20
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Trace Element Solution:

SN Constituents Amount (g / 100 ml)
1 Nitrilo triacetic acid 1.5
2 MgSO,.7H,0 3.0
3 MnSO42H20 0.5
4 NaCl 1.0
5 CoCl, 0.1
6 FeSO47H20 0.1
7 CaC|22H20 0.1
8 ZnSO4 0.1
10 AIK(SQOy), 0.01
11 HsBO, 0.01
12 NagMOO4.2HQO 0.1
Note: Dissolve nitrilotriacetic acid with KOH to pH 6.5 and then
add othersalts.

Trace Vitamin Solution:

Sl Constituents Amount (mg /100 ml)
No

1 Biotin 2.0

2 Folic acid 2.0

3 Vitamin By, 0.1

4 Pyridoxine HCI 10.0

5 Thiamine 5.0

6 Riboflavin 5.0

7 Nicotinic acid 5.0

8 D,L- Calcium pantothenate 5.0

9 p- aminobenzoic acid 5.0

10 Lipoic acid 5.0
Reducing Agent:

Sl Constituents Amount (g /100 ml)
No

1 Cysteine hydrochloride 2.0

2 Sodium sulphide 2.0

Adjust pH of Cysteine hydrochloride to 9.0

Indicator Solution:

SI No | Constituents Amount (g /100 ml)
1 Resazurin 0.10

1. All the ingredients of the medium were added in the required amount except the heat labile
components and half the volume (6.25 ml) of reducing agent.

2. Heat the medium on a hot plate or heating mantle at 70 °C and sparge the medium
continuously with O, free N, till the medium becomes colorless.

3. Take 60 ml serum vials and replace the air with nitrogen for 2 min.
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Dispense media (22.5 ml) in individual vials and seal it with butyl rubber and aluminum crimps
andseal it tightly.

Do autoclaving for 15 min at 121 °C for 20 min.

Let the medium to cool to room temperature and add rest of the amount of reducing agent
(6.25 ml) with syringe and heat the butyl rubber seal for 10 sec with a sprit lamp.

Note: The medium should be colourless.

Dilution Preparation:

1.

) No. 2 (103,

Label 22. 5 mi anaeroblc diluent medlum contalnlng6serum vials as No.1 (10 .
No. 7 (107), No. 8 (10®) with a glass

No. 3 (10°), No. 4 (10, No. 5 (10, No. 6 (

marker.
2. Take 2.5 ml of well mixed effluent sample and add to 22.5 ml water blank to make 10
dilution. Vigorously shake the dilution for 15 seconds to obtain uniform suspension.
3. Transfer 2.5 ml of suspension from No. 1 into No. 2 tube to make 10 dilution with a sterile
syringe and shake it vigorously for 15 seconds.
4. Make further dilutions as prepared above.
Inoculation:
> For each dilution prepare 5 replicate serum bottles for inoculation. Total 45 medium bottles
are needed.
> Transfer 2.5 ml of suspension each from different dilutions into set of 5 serum vials with
medium by sterile syringe and heat the butyl rubber septum immediately.
> Incubate the serum vials in an upright position along with uninoculated control in an

incubator at 30 °C for 20 days.

Observations:

> Analyze the gas from the head phase for presence of methane as described above with gas
chromatograph.

> Note the number of positive and negative vials for each dilution.

> Methanogenic MPN is computed on the basis of bottles showing positive test. Dilution
factor is taken into consideration while calculating the MPN.

> Record your resulis

Calculation:

1.

To calculate MPN of methanogens in the original sample

Select as P1: the number of positive tubes in the least concentrated dilution in which the
greatest number of tubes is positive; and p2 and p3 represent the numbers of positive tubes
in the next two higher dilutions.

Use table of MPN for use with 5 tubes per dilution, then find the row of numbers in MPN
table in which p1 and p2 correspond to the values observed experimentally. Follow that row
of numbers across the table to the column headed by the observed value of p3. The figure
at the point of intersection is the most probable number of organisms in the quantity of the
original sample represented in the inoculum added
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in the second dilution (p2). Multiply this figure by the appropriate dilution factor to obtain the
MPN for the original sample.

Example
Suppose the following observations were made:

Dilution | No. of positive
Neat
10°"
10°°
107
107
107
107

O —=| W|loif o1 oo

In this series, p1 =5, p2 = 3, p3 = 1. For this combination of p1, p2 and p3, the MPN table gives
1.1 as the most probable number of organisms in the quantity of the inoculum applied in the10™
(p2) dilution. Multiplying this number with dilution factor 10* gives 1.1 X 10* as the MPN for the
original sample (2.5 ml). Convert the value to 1 ml by dividing with 2.5 i.e. 1.1 X 10725 = 4.4 X

10°

Precautions:

1. The sample should be mixed homogenously

2. Each dilution must be thoroughly shaken before removing an aliquot for subsequent dilution
3. Use separate sterile pipettes or tips for each dilution

4. Use sterile pipettes for transfer,

5. Carry out dilution as quick as possible and immediately seal the butyl rubber septum and

aluminum crimps. Alternatively the dilution can be done in anaerobic glove box.

The Heat labile compounds should be added after autoclaving.

Trace element solution and reducing agent solution should be prepared separately and
should be autoclaved.

Trace vitamin solution should be sterilized by filtration.

At least three consecutive dilutions should be inoculated
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4. AISHIfaTT MPN URTHIER SifF i— [ MPN Count for Methanogens ]

TT WRIET §Ihad H daIRAT & IURART Ud S9! AT AT & ATheAT & oy
fdbar Sirar &)

%4, JYHIUN HT fdaroT fewufy
1. | G BT IS HAFIGTG  dFIRIT - BT TS a2l
IURAT TT HISIST BT T Bl
5 | e W > 1000/ ML
3. | ugad SUSROT/HieR G.C.(ART PHCHTh), IATHT HA-Ples, Blc wic

Re®, IR TR ol I%=R

SIacy, AZHIUUCH, T8 AWice ™ g
ARCE STHUR

4. | DoHE ARA diced, UogHINgA by, &geige IR
Jedq, I <z IR (50-250 Micro Lts),
qEeoE RfersR, co, Riferrsy, BRSO
Raforer, g fSHoge RS, YETeRHA
e fore # forg ofada

5. | ST fbU STM dlel A¥eT & AT | 50 ML
6. |fdg[@ @riaze SIEERETRS
7. | 9mer S &7 srgia GLKES
8. | TRVeToT %ere Pdcl Govt. <19 / DRDE H
9. | FHAIRAT BT T 02
PEIREE
TR AT TR HRAT (Growth medium preparation):
SI No Constituents Amount (g /L)
1 KH,PO, 0.3
2 K,HPO, 0.3
3 (NH,4), S0, 0.3
4 Na Cl 0.6
5 | MgS0,.7H,0 0.13
6 | cad,.2H,0 0.008
7 FeSO, 0.002
8 Yeastextract 2.0
9 Trypticase 2.0
10 Trace element solution 1.0 ml
11 Trace vitamin solution 1.0 ml
12 Sodium acetate 2.5
13 Sodium formate 2.5
14 Resazurin 1.0 ml
15 Reducing agent 12.5 ml
16 | pH 6.8
17 Gas phase (N;:H,) 80:20
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29 Tollie ﬁ?ﬂﬂ? (Trace Element Solution):

S.N Constituents Amount (g/ 100 ml)
1 Nitrilo triaceticadd 1.5
2 MgS0,.7H,0 3.0
3 MnSO,.2H,0 0.5
4 NaCl 1.0
5 Codl, 0.1
6 FeS0,.7H,0 0.1
7 Cad,.2H,0 0.1
8 ZnSO, 0.1
9 CuS0,.5H,0 0.01

10 | AIK(SO,), 0.01

11 H3;BO; 0.01

12 Na,Mo00,.2H,0 0.1

Note: Dissolve nitrilotriacetic acid with KOH to pH 6.5 and then add other salts.

o9 faerfd= W (Trace Vitamin Solution):

RSIRAT ToiT (Reducing Agent):

S.N Constituents Amount (mg /100 ml)
1 Biotin 2.0
2 Folicacid 2.0
3 Vitamin B4, 0.1
4 Pyridoxine HA 10.0
5 Thiamine 5.0
6 Riboflavin 5.0
7 Nicotinicacd 5.0
8 D,L- Galcium pantothenate 5.0
9 p-aminobenzoicadd 5.0
10 | Lipoicacid 5.0

S.N Constituents Amount (g/ 100 ml)
1 Cysteine hydrochloride 2.0
2 Sodium sulphide 2.0
Adjust pH of Cysteine hydrochloride to 9.0

Ssimer ¥ (Indicator Solution):

S.N

Constituents

Amount (g/ 100 ml)

1

Resazurin

0.10

—

. B HHr a2 RSgRIT Tole & 3 dicgd (6.25 ML) &I ReiRa A & A= &
Tft sTUfete &1 a2 |

2. 319 NfeTH BT 70°C TUHH dP B ©c W T ST A< W 78 a8 Hifeam

D10, TP N, | TR sparge B & old ddb b HIFSIH [TEH 9 8 N |

39 60 ML URH fdUe @I of 9o a1 & ¥IH WR ARcod 9 2 f9e do Reg o |
225 ML HITSAT @1 3@ f3aa 9 despence & T A &R ¥ el &N Td

eI fbra A fbfRT o) e elge o |

>
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DARAY:
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DI AT BT TLT |

o 5 YT URT SIRM Pl MPN PISC =g cfdel & YART HAT| R MPN SdeT H row
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Araenf=ra
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Table 3.

o i S - —

MPN/g(ml)
10x1 10x0.1 10x0.01 g(ml)
Result MPN Category when number of Confidence.limits

ests is 93% 29%

1 2 3 5 10
V] o o <0.09
o 0 1 0.09 2 2 2 ] 1 0.02 0.50 <0.01 067
1] 1 0 0.09 1 1 1 1 1 0.02 0.51 <0.,01 067
0 1 1 0.18 0 0 0 2 2 0.03 0.65 0.02 084
0o 2 0 0.18 2 2 2 101 0.05 0.65 0,02 0.84
0 3 0 0.3 0 0 4] 0 2 <0,1 0.8 <0.1 1.0
1 0 0 0.09 1 1 1 1 1 0.02 0.53 <001 0.71
1 0 1 0.19 2 1 1 1 1 0.05 0.68 0.02_ 0.88
1 1 0 0.19 1 1 1 | 1 0,05 (.68 0.02 0.88
1 1 1 0.3 i} 2 2 2 p <0.1 08 <0.1 1.0
1 2 0 0.3 2 1 1 1 1 <0.1 0.8 <0.1 1.1
1 2 1 0.4 a 0 4] 2 2 o1 1.0 <01 1.2
I 3 0 0.4 0 o 2 z 2 0.1 1.0 <0.1 1.2
2 0 0 0.2 1 1 1 1 1 <0.1 0.7 <0,1 09
2 0 1 0.3 2 1 1 1 1 <0.1 0.9 <01 1.1
2 0 2 0.4 0 0o o 0 2 0.1 1.0 <0.1 1.3
2 1 0] 0.3 1 1 1 1 1 <0.1 0.9 <0.1 1.1
2 i 1 0.4 2 2 1 1 1 0.1 1.0 <0.1 1.3
2 2 O 0.4 1 1 1 1 1 0.1 1.0 <0.1 1.3
2 2 1 0.5 0 2 2 2 1 0.2 1.2 0,1 1.4
2 3 0 Q.5 2 2 2 1 1 g.2 1.2 0.1 1.5
2 + 0 0.6 0 0 0 0 2 0.3, 1.3 0,2 1.6
i 0 0O Q.3 1 1 1 1 1 <0.1 0.9 <0.1 1.2
3 0 1 0.4 1 1 1 1 1 0.2 1.1 <0.1 1.3
3 0 2 0.5 Lt 0 0 2 2 0.2 1.2 0.2 1.5
3 1 0 0.4 1 1 1 1 1 0.2 1.1 <11 14
3 1 1 0.5 2 1 1 1 1 0.2 1.3 0.2 1.5
3 1 2 0.6 0 0 0 o 2 0.3 1.4 0.2 17
3 2 0 0.5 1 1 1 1 1 0.2 1.3 0.2 1.5
3 2 1 0.6 2 2 2 1 1 03 1.4 0.2 1.7
3 3 QO 0.6 2 1 1 1 1 0.3 1.4 0.2 1.7
3 3 1 0.8 a 0 0 2 2 04 1.6 0.3 1.9
3 + 0 0.8 0 2 y 2 1 0.4 1.6 0.3 1.9
4 o 0 0.4 1 1 1 1 1 0.2 1.2 0.1 1.4
4 0 1 0.6 ] 1 1 1 1 0.2 1.3 0.2 1.6
4 0 2 0.7 (¥} 0o 2 2 2 0.3 1.5 0.2 1.8
4 1 0 0.6 1 1 1 : [ ¢ 0.2 1.3 0.2 1.6
4 1 1 0.7 1 1 1 1 1 0.3 1.5 0.2 1.8
ks 1 2 0.8 0 0 ] 2 2 0.4 LY 0.3 20
4 2 0 0.7 1 1 1 11 0.3 15 0.2 ]
4 2 1 0.8 2 2 1 R | 0.4 1.7 0.3 2.0
+ 2 2 0.9 O 0 0 0 2 0.5 1.9 0.3 2.2
4 3 0 08 1 1 1 1 1 0.4 1.7 0.3 2.0
4 3 1 0.9 0 2 2 2 1 0.5 1.9 0.3 2.2
+ 4 0 0.9 2 2 2 1 1 0.5 1.9 0.3 22
4 + 1 1.1 0 ] 0 0 2 0.5 2.0 0.4 24
< 5 0 1.1 0 0 0 0 2 0.5 2.1 0.4 2.4
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Table 3. (cont.)

MPN/g(ml)
10x1 10x0.1 10x0.01 g(ml)
Result MPN Category when number of Confidence limits

LeSTS s 25% 99%
1 2 3 s 10

5 0 © 0.6 1 1 1 1 1 0.2 1.4 0.2 1.8
s o0 1 0.7 1 1 1 1 1 0.3 1.6 0.2 2.0
5 0 2 08 0 2 12 2 1 0.4 1.8 0.3 2.2
5 1 o0 0.7 1 1 1 1 1 0,3 1.6 0.2 2.0
5 1 1 0.9 1 1 1 1 1 0.4 1.8 0.3 2.2
5 1 2 1.0 (4] 2 2 2 1 0.5 2.0 0.4 2.4
5 2 2 11 ] o o 2 2 0.6 2.2 0.4 2.6
s 3 0 1.0 1 1 1 1 1 0.5 2.0 0.4 24
5 3 1 1.1 2 A 1 1 0.6 2.2 04 2.6
5 4 0 i 2 z 1 1 1 0.6 2.2 0.4 2.6
5 4 1 1.3 0 0o 2 2 2 0.7 14 0.5 28
£ 5 0 1.3 4] o 2 2 2 0.7 2.4 0.3 2.9
6 0 0 0.8 1 1 1 1 1 0.3 1.8 0.2 2.1
6 0 1 0.9 1 1 1 1 1 0.4 2.0 0.3 2.4
6 0 2 1.1 0 2 2 2 1 0.5 2.2 04 2.6
6 1 0 0.9 1 1 1 1 1 0.4 2.0 0.3 2.4
6 1 1 1.1 1 1 1 1 1 0.5 2.3 0.4 2.6
6 1 2 1.2 0 2 2 2 1 0.6 2.4 0.5 2.9
6 2 0 1.1 1 1 1 1 1 0.5 2.2 0.4 2.6
6 2 1 1.2 1 1 1 1 1 0.6 24 0.5 29
6 2 2 1.4 0 2 2 2 1 0.7 2.6 0.6 3.1
6 3 0 1.2 1 1 l 1 1 0.6 24 0.5 29
6 3 1 1.4 2 1 1 1 1 0.7 2.6 0.6 31
6 3 2 1.5 0 0 o 2 @ 0.8 29 0.7 34
6 4 0 14 2 1 1 1 1 0.7 2.7 0.6 3.2
6 4 1 1.5 0 2 2 2 1 0.8 29 0.7 34
6 5 0O 1.5 2 2 2 1 i 08 29 0.7 34
6 5 1 1.7 0 o o0 2 2 Q.9 3 0.7 7
6 6 0 1.7 0 0o o 0o 2 1.0 3.2 0.7 3.7
7 0 0 1.0 ] 1 1 1 1 0.5 2.2 0.3 2.6
7 0 1 1.2 1 1 1 1 1 0.6 24 0.4 29
7 0 2 1.3 2 z 2 1 1 0.7 2.7 0.3 3.2
7. 1 0 1.2 1 1 1 1 1 0.6 2.4 0.4 2.9
7 1 1 1.3 1 i 1 1 1 0.7 2.7 Q0.5 3.2
7 1 2 1.5 2 2 2 1 1 0.8 2.9 0.6 3.5
7 2 0 1.3 1 1 1 1 1 0.7 2.7 0.5 32
7 2 1 1.5 1 1 1 1 1 08 3.0 0.6 3.5
7?7 2 2 1.7 2 2 2 1 1 0.9 3.2 0.7 38
7 3 0 1.5 1 1 1 1 1 0.8 3.0 0.6 3.6
7 3 1 1.7 1 1 1 1 1 0.9 3.3 0.7 9
7 3 2 1.9 0 2 2 2 1 1.0 s 0.8 4.1
7 4 0 1.7 1 1 I 1 1 0y 3.3 0.7 3g
7 4 1 1.9 2 2 1 1 1 1.0 3.6 0.8 4.2
7 4 2 21 0 o o 2 2 1.2 3.8 0.9 4.5
s 5 0 1.9 2 1 1 1 1 1.1 3.6 0.8 4.2
7 5 1 2.1 (4] 2 2 2 1 1.2 39 0.9 4.5
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Table 3. (¢ont.)

MPN/g(ml)
10x1 10x0.1 10x%0.01 g(ml)
Result MPN Caregory when number of Confidence limits

tests is 95% 9%
1 z2 3 5 10

7 6 0 2.1 0o 2 2 z 1 1.2 3.9 0.9 4.6
76 1 2.3 0 0 o o0 2 1.3 4.2 1.1 4.9
8 0 0 1.3 1 11 11 0.6 2.8 0.5 3.3
8 0 1 1.5 1 11 11 0.7 3.0 0.6 3.7
8 0 2 1.7 2 2 2 11 0.9 3.3 0.6 40
8 1 0 1.5 1 11 ¥ 1 0.7 3.1 0.6 37
8 1 1 1.7 1 11 1 1 0.9 3.4 0.7 4.1
8 1 2 1.9 2 2 1 11 1.0 3.7 08 4.4
8 1 3 2.1 0O 0 o o 2 1.1 4.1 0.9 48
8 2 0 1.7 1 11 11 0.9 34 0.7 4.1
8 2 1 19 1 11 11 1.0 38 0.8 4.5
8 2 2 2.1 2 2 1 1 1.1 4.1 0.9 49
8 2 3 2.3 o o0 o o 2 1.3 4.5 1.0 5.3
8 3 o0 1.9 1 11 g 3 1.0 3.8 0.8 4.6
8 3 1 2.1 1 11 11 1.1 4.2 0.9 4.9
8 3 2 2.4 2 2 2 11 1.3 4.6 1.1 5.3
8 3 3 2.6 0o 0o o o0 2 1.5 4.9 1.2 5.8
8 4 0 2.2 1 11 y 3 1.2 4.2 0.9 5.0
8 4 1 24 1 11 11 1.3 4.6 1.1 5.4
8 4 2 26 0o 2 2 2 1 1.5 5.0 1.2 5.9
8 5 0 24 1 11 11 1.4 4.6 1.1 5.5
8 5 1 2.7 2 2 1 11 1.5 5.1 1.2 5.9
8 5 2 29 0 0o 0 2 2 1.7 5.5 1.3 6.4
8 6 0 2.7 2 2 1 1: 3 1.5 5.2 1.2 6.0
8 6 1 3.0 0 2 2 2 1 1.7 5.6 1.4 6.5
8 7 0 3.0 0 0 2 S 1.7 5.7 1.4 6.6
8 7 1 3.3 0 0 0o 0 2 1.9 6.1 1.5 7.1
9 0 o0 1.7 1 1 1 11 0.8 17 0.6 4.5
9 0 1 1.9 1 1 1 1 1 1.0 4.1 0.7 5.0
9 0 2 22 2 2 2 11 1.1 4.6 0.9 5.5
9 0 3 2.4 0 0 0 o 2 1.3 5.1 1.0 6.1
9 1 o0 1.9 1 11 f A 1o 4.2 0.8 5.1
9 1 1 22 1 11 11 1.2 4.7 0.9 5.6
9 1 2 25 2 1 1 11 1.3 5.2 1.0 6.2
9 1 3 28 o 0 o0 2 2 1.5 5.7 1.2 6.8
9 2 o 22 1 3 3 11 1.2 4.7 0.9 5.7
9 2 1 2.5 1 11 11 1.3 5.3 1.0 6.3
9 2 2 28 2 11 11 1.5 5.8 1.2 7.0
9 2 3 3.2 o 0 2 3 1 1.7 6.4 1.4 7.6
9 3 0 2.5 1 11 101 1.4 sS4 1.1 6.5
I 2.9 1 1 it 11 1.6 5.9 1.2 71
9 3 2 3.2 2 11 11 1.8 6.5 1.4 7.7
9 3 3 36 0o o0 2 2 2 1.9 7.2 1.6 8.5
9 4 0 29 1 11 1 1 1.5 6.0 1.2 7.3
9 4 1 33 1 . i 11 1.8 6.6 1.4 7.9
9 4 2 3.7 2 2 A 11 2.0 7.3 1.6 8.7
9 4 3 4.1 o 0 2 2 2 23 79 1.8 9.4
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Table 3. (cont.)

MPN/g(ml)
10x1 10x0.1 10x0.01 g{mi)
Result MPN Category when number of Confidence limits
tests is 5% 99%
1 2 3 5 10
2 5 o0 3.3 1 ) O | 1 1 1.8 6.8 14 8.1
2 5 1 3.7 1 1 1 1 1 2.1 7.5 1.6 8.9
9 5 2 4.2 2 2 2 1 1 2.3 8.2 1.8 9.7
9 5 3 4.6 0 0 0 0 2 2.6 8.9 2.1 104
2 6 0 38 1 1 1 1 1 2.1 7.7 13 9.1
92 6 1 4.3 2 1 1 1 1 2.3 8.4 1.9 9.9
B 2 4.7 0 z 2 2 1 2.6 9.2 22 10.8
9 7 0 4.4 2 1 1 1 1 24 8.6 1.9 10,2
97 3 4.9 0 2 2 2 1 2.7 04 2.1 11.1
9 7 2 5 0 0 0 2 2 3 10 2 12
9 8 © 5 0 2 2 2 1 28 9.7 2.2 11.4
9 8 1 6 0 0 0 2 2 3 10 2 12
10 0 o 2.3 1 1 1 1 1 1.2 87 0.9 7.2
10 0 1 27 1 : SR 1 1 Y3 6.6 1, 82
10 0 2 3.1 2 2 2 1 1 1.6 76 1.3 9.4
10 0 3 37 o 0 0 ] 2 1.9 8.7 1.5 10,7
10 1 o 2.7 1 1 ! 1 1 14 6.9 1.1 8.6
10 1 1 3.2 1 1 i 1 1 1.6 7.9 1.2 9.8
10 1 2 3.8 1 ! 1 1 1 1.9 9.1 1.5 11.2
10 1 3 4 0 2 2 2 1 2 10 2 13.0
1 2 0 3.3 1 1 1 1 1 1.7 8.3 1.3 10.3
10 2 1 3.9 1 1 1 1 1 2 9.5 1.5 11.7
10 2 2 5 1 1 1 1 1 2 11 2 13
10 2 3 5 2 2 2 1 1 3 12 2 15
10 2 4 4] Q ] 0 0 2 3 14 3 16
10 3 0 “+ 1 1 1 1 1 2 10 2 12
10 3 1 5 1 1 1 1 1 2 11 2 14
10 3 2 6 1 1 1 1 1 3 13 2 16
10 3 3 7 2 2 1 1 1 3 15 3 17
10 3 4 8 0 ) 2 2 2 4 16 3 19
10 4 0o 5 1 1 1 1 1 2 12 2 15
10 4 1 6 1 1 1 1 1 3 14 2 17
10 4 2 7 1 1 1 1 1 3 15 3 1%
10 4 3 8 2 1 1 1 1 - 17 3 21
10 4 4 9 0 o 2 2 2 5 19 4 23
10 5 0 6 1 L 1 1 1 3 15 2 18
10 § 1 7 1 1 1 1 1 e 17 3 20
i0 § 2 9 1 1 1 1 1 B 19 3 22
10 § 3 10 1 | S | 1 1 5 20 4 24
10 5 4 11 0 2 13 2 6 23 4 27
10 5 5§ 13 0 0o 0 0 2 7 25 5 29
10 6 0 8 1 1 1 1 1 4 18 3 22
10 6 1 9 1 1 1 1 1 5 20 + 24
10 6 2 11 1 | 1 1t 1 6 22 4 27
10 6 3 12 1 1 1 1 1 6 25 5 29
10 6 4 14 2 2 1 1 1 7 27 6 32
10 6 35 16 0 0 0 2 2 9 30 7 35
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Table 3. (cont.)

MPN/g(mi)
10x] 10x0.1 10x0,01 g(mi)
Result MPN Category when number of Confidence limits

1esis is 93% 99%

1 2 3 5 10
10 7 0 10 1 1 1 11 5 22 4 27
10 7 1 12 1 1 1 11 6 25 5 30
10 7 2 15 1 1 1 1 1 7 28 3 33
10 7 3 13 l 1 1 1 1 8 30 4] 30
107 4 17 2 1 1 1 1 9 33 7 40
10 7 5§ 19 0 2 2 2 1 11 37 8 43
10 7 6 22 0 o 0 0o 2 12 40 10 47
10 8 o0 13 1 1 1 1 1 3 28 5 34
10 8 1 15 1 11 1 1 8 3 6 i8
10 8 2 17 1 1 1 1 1 9 35 7 42
10 8 3 20 1 3 3 1 1 10 39 8 47
10 8 4 22 1 1 1 1 1 12 44 9 52
10 8 5 25 2 1 1 1 1 14 48 11 57
10 8 6 18 0 2 2 2 1 16 53 12 62
10 8 7 D 0 0 0 0 2 18 58 14 60
i0 %9 0 17 1 1 1 1 1 9 KR 7 46
10 9 1 20 1 1 1 1 1 10 43 B 53
10 9 2 23 1 1 1 1 1 12 49 9 s9
10 9 3 26 i 1 1 1 i 14 56 11 68
10 9 4 30 1 1 1 1 1 16 63 12 76
10 9 5 35 1 1 1 1 1 18 72 15 86
10 9 6 40 2 2 3 1 1 22 81 17 96
10 9 7 46 0 2 2 2 1 23 21 20 109
10 9 8 50 0 0 o 0 2 30 100 20 120
13 10 0 249 1 1 1 1 1 12 61 9 ir
10 10 1 29 1 1 1 11 15 74 11 63
10 10 2 35 1 1 1 1 1 18 90 13 113
10 10 3 40 1 1 1 1 1 20 110 20 140
10 10 4 50 1 1 1 1 1 30 140 20 170
10 10 5 70 1 11 1 1 30 170 30 210
10 10 6 90 1 1 1 1 1 40 210 30 260
10 10 7 120 1 1 1 1 1 60 270 40 330
10 10 8 160 1 11 1 1 80 370 60 450
10 10 9 230 1 1 1 1 1 110 600 80 760

10 10 10 >230

Category 0: Unacceprable tube combinations, having, under normal conditions, the least chance to

be obtained. Combinations not mentioned in the table also belong to this category.

Category 1: Acceptable combinations, having, under nonmal conditions, the greatest chance to be
obtained. Category 1 combinations should normally be obtained in 95% of the cases.

Category 2: Combinations that mey be accepted if decisions based on them are not of utmost im-
portance. They are less likely to be obtained than category | combinations, but not as unlikely as
category 0. In 99% of the cuses a combination belonging to category 1 or 2 should be obtained
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Date of Sampling: ......ccccceeenee

Annexure-|

Date of Lab Testing: ......ccccvvvevnenen.

Coach
No.

Variant of
Bio-
digester

Observations/Results

pH
Value

Total Solids
(mg/100ml)

TDS
(mg/ 100ml)

CcOoD
Level

(ppm)

Volatile
Solids

(mg/100ml)

Faecal
Coliform
Count

(MPN/
1001m)

Signature of Evaluating Authority

Name & Designation

Seal
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Bio-Toilet Maintenance Proforma

Lavatories arrived choked and cleared during Maintenance

S.No.

Date

Coach No. Lavatory Reason for Signature of

Number chocking Railway
Manufacturer/

CLASS/ VARIANT

Engineer

Signature of
representative of
AMOC Agency

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

Remarks: Description of choked lavatory & leakages.

58




Field Trial of Bio-Toilet (IR-DRDO Technology) on Indian Railw ay Passenger Coaches

Train No............... Rake No.......... Coach No. ......................Date..................Name of SE/ JE R/ Maint.......ccce.eeerererresrererrevuus

S.N Parametersto be checked 2 3 4 5 6 7 8 9 10 ( 11 | 12 | 13 | 14 | 15 | 16
1. Thorough ins pection of mounting / se curing arrangement for the bio-digester tank.
2. Any leakage in joints/ connections i n the complete system including retention tank, water
pipe line.
3. Adequacy of the provisions made for segregation of non bio-degradable items.
4. Functionality of flush buttons/ lever & water tabs
Adequacy of the flushing of the pan
5. (a) By using pressurized flushing
(b) By normal manual flushing
6. Any mal odour/ stench: (yes/No), if yes, please specify Light, medium or Heawy
7. Overall cleanliness level of the toilet room.
8. Notices for users and maintenance personal in Hindi/English & regional language of the
originating & destination station.
9. Emergency operation of flush arrangement without power / air supply.
10. Performance of non-bio-degradable waste ejection system its effectiveness and reliability.
a. Working satisfactorily (Yes/ No), if no, give reasons and remarks for
malfunctioning.
b.  Choking of toilet pan (Yes/ No), if yes give reasons and remarks for choking.
11. Tank evacuation date (if any) with coach No. and date.
12. Details of attentions / maintenance required with coach no., date and time taken for
maintenance.
13. Adequacy of strength & capacity of waste treatment tank
14. Choking of P-Trap (Yes/ No), if yes, give reasons and it has been attended or not.
15. Check operation of flapper / Ball valve
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Provision of Stickers in Bio-Toilets

I3l & oI 3iasgd o]

Je 91 Tieic |

1. BT AT ¥ dide, Aufdd, ufelldT, gl safe =
STai |

2. W & 91 HUAT Yol3 DI JaY FcIY, AT AT
Al Bl ST |

3. AP 8M IR HUR ol AR o DI Eid |

HUAT 39 RIS ¥ & AT UST I |
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List of Govt. Approved Environmental Lavotaries

ENVIRONMENTAL LABORATORIES WITH VALID RECOGNITION UNDER SECTION 12(1} B OF THE
ENVIRONMENT (PROTECTION) ACT, 1986

The Environmental laboratories (Govt./Semi-Govt./Public Sector Undertakings/Educational Institutes)
with valid recognition (updated upto 15 April, 2012) under the Environment (Protection) Act, 1986

are as below :

S. Name of laboratory Group of parameters Gazette Validity

No. notification upto

no. and date

1. | Goa State Pollution Control | Physical, Chemical, Microbiological, | Legal 42(3}/87 | 30™
Board EDC Plaza Patto,| and Air Pollution parameters for dated 111 September,
Panaiji, Goa-403001 analysis of ambient air, source October, 2007 | 2012

emission and micro-meteorological
parameters.

2. | Centre Laboratory Madhya | Physical. Chemical, Microbiological.| Legal 42(3)/87 | 30™
Pradesh Pollution Control | Toxicological and Air Pollution dated 1" September,
Board -"Paryavaran Parisar",| parameters for analysis of ambient | October, 2007 | 2012
E-5, Arera Colony Bhopal-| air, sources emission and micro-

462 018. M. P. meteorological parameters.

3. | Eco-Auditing Laboratory | Physical. Chemical, Microbiological, | Legal 30"
National Botanical Research | and Air Pollution parameters for 42(3)187 September,
Ingtitute Rana Pratap Marg, | analysis of ambient air, source dated 1 2012
Lucknow-228 001 U.P. emission and micro-meteorological | October, 2007

parameters.

4. | Zonal Office Laboratory,| Physical, Chemical, Microbiological. | Legal42(3)/87 | 30™
Central  Pollution  Control | Toxicological and Air Pollution dated 1 September,
Board Synergy House-ll| parametersfor analysis of ambient | October, 2007 | 2012
Gorwa Subhanpura Road | air, source emission and micro-

Subhanpura Vadodara-390 | meteorological parameters.
023 ,Gujarat .

5. Central Laboratory Pollution| Physical. Chemical. Microbiological, | Legal 42(3)/87 | 31"

Control Board. Assam | Toxicological and Air Polll.1ion dated 1- January,
BamunimaidanGuwahati-781 | parameters for analysis of ambient | February, 2013
021. Assam air, 80Ures emission and micro- 2008

meteorological parameter.

6. Environmental Management| Physical, Chemical. Microbiological, | Legal 42(3)/87 | 31"
Division Central Pulp & | Toxicological. biological and Air dated 101 January,
Paper Research Institute,| Pollution parameters for analysis of | February, 2013
Post Box No. 174, Paper| ambientair. source emission and 2008

Mills Road, Himmat Nagar
Saharanpur 247001,U.P.

micro-meteorological parameters.
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S. Name of laboratory Group of parameters Gazette Validity
No. notification upto
no. and date
Central Laboratory Physical. Chemical, Microbiological. | Legal42(3)187 31
National Ferilizers Limited | TOXcological and Air Pollution dated an.an.
Vijaipur Unit,Vijaipur-743111 | Parameters for analysis of ambient - 2013
Tehsil-Raghogar Dist.Guna, | aif- source emission and micro- 17 February,
7 | M. P meteorological parameters. 2008
8. | Central Laboratory Andhra| Physical. Chemical. Organics Legal 42(3)/87 | 31
Pradesh Pollution Control | Microbiological. Toxicological. dated 1% January,
Board A-3. Industrial Estate | Biological. Hazardous Waste and February, 2013
Sanathnagar Hyderabad-500 | 1Jr Pollution parameters for 2008
018 Andhra Pradesh analysis of ambient air. Source
emission and micro-meteorological
parameters.
Gujarat Pollution  Control | Physical. Chemical. Organics
Board, Regional Office -Surat| Micmbiological. Toxicological. and
338, Typical First Hoor| Air Pollution parameters for chztgea(Ij42(3)187 31°!
Belgium Square Sliver Plaza | analysis of ambient air. source 1 Februa January.
Complex, Opp. Linear Bus| emission. noise. vehicular emission 2008 2013
Stand, Ring Road Surat-395| and micro-meteorological
9. | 003, Gujarat parameters
ggganrjat Pollution  Control Physical. Chemical, Organics Micro gelnuary
Reqi . biological. Toxicological. and Air Legal42@3)187 ’
egional Oflice Laboratory- Pollut f lvsis of | dated 2013
Vadodara Geiri Compound ollution paramelers for analysis o st
ambient air, .source emission. 1° February,
Race Course. Opp. S. T. noise. vehicular emission and 2008
Depot Vadodara-390 007 el X
i micro-meteorological parameters
10. | Guijarat
11. | Regional Office Laboratory- [ Physical. Chemical. Organics Legal 42(3)/87 | 31>
Rajkot  Gujarat Pollution| Micrbiological. Toxicological. and | dated 1 January.
Control Board Race Course. | Air Pollution parameters for February. 2013
Ring Road Near Union| analysisof ambientair. source 2008
Bank, Rajkot-360 001 | emission. noise. vehicular emission
Gujarat and micro-meteorological
parameters
12. | Environmental Laboratory | Physical. Chemical, Microbiological, | Legal 42(3)/87 | 31>
Central Mine Planning & | and Air Pollution parameters for dated 1% January.
Design Institute  limited | analysis of ambient air. source February. 2013
Gondwana Place [Kanke | emission and micro-meteorological | 2008
Road, Ranchi-834 008.| parameters.
Jharkhand
13. | Pollution Control Research | Physical. Chemical. Microbiological. | Legal 42(3)/87 | 31 March.
institute, Bharat Heavy | Toxicological and Air Pollution dated 1% April. | 2013
Electricals Limited Ranipur.| parameters for analysis of ambient | 2008

Haridwar-249
Uttarakhand

403

air. source emission. and, micro-
meteorological parameters.
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S.No Name of laboratory Group of paramefers Gazette Validity
notification upto
no. and date

14. | Central Laboratory Central | Physical. General and non- Metallic. | Legal42@3)J87 | 30"
Pollution ~ Control  Board | Metals. Organics. Microbiological. | dated 1 September.
Parivesh Bhawan East Arjun| Toxicological Biological, Hazardous| October, 2009 | 2014
Nagar Delhi-110032 Wastes, Soil, Sludge, Sediments and

Air Pollution parameters for analysis
of ambient air, source emission.
noise and  micro-meteorological
parameters,

15. | Central Laboratory Punjab| Physical, Generml Chemical and non-| Legal42@3)/87 | 14"
Pollution ~ Control Board | Metallic, Metals, Organics, dated 15" January.
Vatavaran Bhawan. Patiala, | Microbiological, Toxicological | January. 2010 | 2015
Punjab-147001 Biological, Hazardous wastes. Soil.

Sludge, Sediments and Air Pollution
Parameters for analysis of ambient
air, source emission, noise and
micro-meteomlogical &vehicular
emission monitoring parameters,

16. | Regional Laboratory | Physical, General, Chemical and| Legal 42(3)/87 | 14" January
Maharashtra Pollution Board [ non-Metallic, Metals, Organics,| dated 15 , 2015
Control Jog Centre, 3td| Microbiological, Toxicological, | January, 2010
Floor, Puna-Mumbai Road,| Hazardous wastes, Soil, Sludge,

Shivaji Nagar. Pune-411003 | Sediments and  Air  Pollution
parameters for analysis of ambient
air, source emission, noise and
micro-meteorological parameters.

17, | Zonal Laboratory Central [ Physical, General, Chemical and| Legal42(3)J87 | 14™
Polluion  Control Board,| nonMetallic. = Metals, Organics, | dated 15 January.
Zonal office , Kolkata 502, | Micmobiological, Toxicological | January, 2010 | 2015
South end Conclave, 1582 | Biological, Hazadous Wastes, Sali,

Rajdanga Main Road | Sludge, Sediments and Air Pollution

Kolkata700107 parameters for analysis of ambient
air, source emission, noise and
micro-meteomlogical& vehicular
emission monitoring parameters,

18. | Environment Potection | Physical, General, Chemical and| Ler-142(3)/87 | 19"
Training and Research | nonMetallic, Metals, Organics, | dated 20 September,
Institute (EPTRI), 91/4, Gachi | Microbiological. Toxicological | September. 2015
Bowli. Hyderabad. 500032 | Biological, Hazadous Wastes, Soil,| 2010
Andhra Pradesh Sludge. Sediments and-Air Pollution

parameters for analysis of ambient
air, source emission, noise and
micro-meteorological Parameters,

19. | P.G. Department of | Physical, General, Chemical and| Legal 42(3)/87 | 19"
Environrment  Management| nonMetallic, Metal, Organics, | dated 20 September.
Chhatrapati Shahu Institute | Microbiological, Toxicological,| September. 2015
of Business Education and| Biological, and  Air  Pollution| 2010

Research (SIBER).
University Road, Kolhapur.
416004 Maharashtra

parameters for analysis of ambient
air, source emission, and micro-
meteorological parameters.
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20. | Punjab Bio-Technology | Physical, General. Chemical and| Legal42@)187 | 19™
Incubator Agri. And Food.| nonMetallic. Metals. Organics, dated 20" September,
testing Laboratory SCO: 7 & | Micmobiological. Toxicological. | September. 2015
8 (Top Hoor). Phase.V, SAS | Hazardous Wastes, Soil. Sludge.| 2010
Nagar. Mohali-160059 | Sediments and A Pollution
Punjab. parameters for analysis of ambient

air, source emission, and micro-
meteorological parameters.

21. | Regional Laboratory | Physical. General. Chemical and | Legal 42(3)/87 | 26™
Maharashtra State Pollution | non-Metallic, Metals. Organics, | dated January,
Control  Board 6thFloor, | Microbiological, Toxicological 2”dJanuary. 2016
“Udyog Bhawan” Civil Lines| Biological. Hazardous Waste s, Soil, | 2011
Nagpur-440001 Maharashtra | Sludge, Sediments and Air

Pollution parameters for analysis of
ambient air, source emission. noise
and micro-meteorological
parameters.

22. | Regional Laboratory | Physical, General, Chemical and| Legal 26"
Maharashtra State Pollution | non-Metallic, Metals, Organics, | 42(3)187 January,
Control Board 1*'Foor Udyog | Microbiological, Toxicological | dated 27" 2016
Bhawan. Rathi Chowk, | Biological, Hazardous wastes, Soil, | January, 2011
Trimbak Road,Nashik- | Sludge, Sediments and Air
422007 Maharashtra Pollution parameters for analysis of

ambient air, source emission, noise
and micro-meteorological
parameters.

23. | Regional Laboratory | Physical, General, Chemical and| Legal 26"
Maharashtra State Pollution | non-Metallic, Metals, Organics,| 42(3)187 January.
Control Board "Paryavaran| Microbiological. Toxicological dated 27" 2016
Bhavan” A-4/1,Chikalthana | Biological, Hazardous Waste s, Soil. | January. 2011
MIDC, Behind Dhoot| Sludge, Sediments and Air
Hospital, Pollution parameters for analysis of
Aurangabad-431210 ambient air, source emission, noise
Maharashtra and micro-meteorological

Parameters.

24. | Central Laboratery Uttar| Physical, General, Chemical and| Legal423)187 |
Pradesh Pollution Control | nonMetallic, Metals, Organics. | dated 31°
Board PICUP Bhawan, 3" Microbiological. Toxicological. Sail,| January, 2012
Floor, B-Block Vibhuti Khand, | Sludge. Sediments and  Air
Gomati Nagar| Pollution parameters for analysis of
Lucknow.226010 U.P. ambient air, source emission, noise

and micro-meteorological
parameters.
25. | Regional Laboratory M.P.| Physical. General, Chemical and| Legal 42(3)/87 |

Pollution Control Board Plot
No, 455/456, Vijay Nagar.
Jabalpur-482002 Madhya
Pradesh

nonMetallic, Metals, Organics,
Microbiological, Toxicological, Soli.
Sludge, Sediments and Air
Pollution parameters for analysis of
ambient air, source emission, noise
and micro-meteorological
Parameters.

dated 31°'
January. 2012
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26. | Regional Laboratory M.P.| Physical, General, Chemical and| Legal
Pollution Control Board Sc-| non-Metallic, Metals, Organics,| 42(3)187
17,Bharatpuri  Ujjain-456010 | Micobiological, Toxicological, Soil, | dated 31
Madhya Pradesh Sludge, Sediments and Air| January, 2012
Pollution parameters for analysis of
ambient air, source emission, noise
and micro-meteorological
parameters.
27. | Regional Laboratory M.P.| Physical, General, Chemical and| Legal 42(3)/87
Pollution Control Board | nonMefallic, Metals, Organics,| dated 31°
Scheme  No.-78  Part-ll. | Microbiological. Toxicological. Soil. [ January, 2012

Aranya Nagar Indore 452010
Madhya Pradesh

Sludge, Sediment; -and Air
Pollution parameters for analysis of
ambient air, source emission, noise
and micro-meteorological
parameters.

Environmental laboratories and the Government Analysis so mentioned shall
remain valid only up to 31" Aug 2012 as per provision of office memorandum dated
12" AUG 2011 Issued by ministry of Environment & forest to acquire the required
accreditation / certification to achieve eligibility under the essential pre-requisite or

office memorandum.
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