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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 Govt.
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(lInoculum) 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
concerned depots. The critical biological tests which can not be carried out in the
railway labs, such samples may be got tested in govt. labs/ DRDE. The critical tests
which should be carried out in Govt. labs only, has been marked clearly 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 RDSO0/2010/CG/TS10 Rev-04
incorporating the sampling proc¢edure 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 Gram
Ministry of Defence Telex
Defence R&D Organization Phone
Defence R&D Establishment

Jhansi Road, Gwalior- 474 002 Fax

(MP) INDIA . ~ Email
Ref BT/ BKB/ 002/biodig/2011-12

I'he Executive Director,

. DEFRES
: 0786- 212
: 0751-2340354, 2340245,

2341848 Ext 270

1 91-751-2341148
¢ drde@sancharnet.in
- Date : 26.03.2012

Centre for Advanced maintenance technology (CAMTECH)

Maharajpur. Gwalior - 474 005

Sub: IR- DRDO Bio- toilets.

Rel: IRCAMTECH/GWL/M/Bio - Toilets dated 27.02.2012

Please find enclosed herewith the test procedures developed for bacterial inoculum

facility and effluent discharge parameters.

E o

(Dr. B.K. Bhattacharya)
Scientist *G’
Head, Biotechnology Division

I
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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 detail 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 out
in 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. RDS0O/2010/CG/TS-10
Revision 04 dated 19.11.2012.

SN Name of Lab Test Place of Test
(A) Testing Scheme for Bio-Toilet Effluent in Coaching
Depots.

1 pH Value Test In Coaching Depot
pH He gR1eToT (AR g i) BIfeT four §
pH Value Test (Simlified Procedure): In Coaching Depot
pH ATT®H TRIETOT ( ATEROT Ggha) PiferT four

2. Total Solids (TS) Test: In Coaching Depot
cied difers udieroy P fSur H

3. Total Dissolved Solids (TDS): In Coaching Depot
Bl feoileds Wifere gRlerT (fwga Jgh) DI U o
Total Dissolved Solids (TDS) (Simplified Procedure) In Coaching Depot
Bl fSollcae Affers URIEToT (TRl UG fa) PifenT four

4, Total Volatile Solids (TVS): In Coaching Depot
&l Alcliergel Alfere YRl DI fSur 4

5. Chemical Oxygen Demand (COD) Test Govt. Appd. Lab/DRDE
BB AR [SHIS IRIeTor WRBR 9 / SRR

6. Fecal Coli Forms count: Govt. Appd. Lab/DRDE
et Picll Bk BN I / SIRRS!

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

1. pH Value Test At Bacteria Plant
pH HTF® TRIEToT SRR ©fe )

2. Bio-gas Test At Bacteria Plant
IR IUSAIAT Sird URIefor JFIRAT e W)

3. Percentage Methane Test At Bacteria Plant
Hioe gfcreradt Sirg a_eor JFRINGT Wic W)

4, MPN Count for Methanogens DRDE/GWL
Arseifada MPN IRMIeR i WHRI G / SRIRST

5
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(A) Testing Scheme for Bio-Toilet Effluent in Coaching Depots.

Following 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:

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

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

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

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

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

e Keep the electrode back in the container.

Precaution: Do calibration with appropriate buffers before taking readings.
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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 | Target value 6—9pH
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:

e First of all, take 02 Itrs. Effluent sample in the bottle from bio-toilet tank.

e Take 50 — 100 ml of mixed effluent sample in a beaker.

e Put pH meter on the stand .

e Mix the liquid properly.

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

e Note the reading from display of Ph meter.

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

e Keep the electrode back in the container.

Precaution: Do calibration with appropriate buffers before taking readings.

Back to Index
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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

H Back to Index



S.N Description Details

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

2. | Set Target <750 mg /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:

e Heat an empty crucible and clean silica at 103 — 105°C for 1 hour in a hot air oven.

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

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

e 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.

e 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.
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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

S
. |

|
o

Yo .

Filter flask

Silica crucible
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S.N Description Details

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

2. | 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 it in desiccator to room temperature and weight.

2. Insert disc and filter assembly, apply vacuum and wash disc with three successive
20-mL volumes of reagent grade water.

3. Dryitin a hot air oven at 180 = 2°C for 1 hour in an oven. Store in desiccators until
needed. Weigh immediately before use.

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

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

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

7. Dry itin 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) X 100 X1000 / Volume of sample (ml)

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

B - Weight of dish (g)

16 Back to Index



3. g feuicas difers e (Rga ugf):

A B IR | Gl [Solleds Alfersd & SUSTE Bl Sid 3 59 I &l
far Sirar @ foras {6 a1eR Miaverst a1l ™ol &1 Ul QY IfRd foar o 9 |
9. IUHRON BT faawor feaoft

1. | TETT BT Sgeed TE TRIEAV g7 Cele o | [Tdhar
qiel UFdre H SURYA Hl U
feollcae dffred @1 Sifg g fdar
Srar ' e 6 R Mdes 9

TIRT BT QY IR fHar o7 b |
TRIETT IRTHIeY eAIe <350 Mg/ 100 fAel
WIFd Hex / SUBRU gfc TIR 3Na+
B NI MG BRSS! o & N [
fe=fipex
T BIEeR fheer THHCl S @
TeT

JFgA U f$¥B & Ar

SAIdSIdh 937 g

THfed ReR

4. | DogHIA Aoh geldbicy Nfodr e, @eH
gl fhoex

5. | 3T IeUDh FUBRT fafernT saiaet — 150 ML BURTC
e

6. | TS DI AT 25 ML

7. | fagId SR PG AR

8. |Wwa Sifae @ Imaf TP 90 faT & =R W

9. | UNIETT jeTA AT Xeld ofd

10. | PHATRIT BT HAET 01

TEToT gEfa —

1. AdYLH ISWIad T4 IYGRVI DI ITALIAT od H BT GHAREd B |

2. 319 @rell NAfordT Hydiaet &l T 180°C+2°C P 1 ©UC ddb BIC TR
ATT H TH B, §s 89 d ¢ 39 SWdbex ¥ Fhrad &) g < JUT 3vsT
g9 & 915 S did o |

3. 3@ TN ISR fhoey YAl H S&F G, dR’M 09 Ty a1 f$% b &l
20 Tl Aol IS Ul 9 3 IR 99gH &I WAl | ATh o |

4. 39 IJALIHATTIR HIAG Bl Bl YIR a9 H 180+2°C % 1 € & fory
AT | S5 8M & 915 39 [SRIDHeR H G AT ITIRT F UYgal diel PR o |

5. U B SIb A AT B R 25 ML 99 of T 396! AHfed Re® |
A IR U &1 A=Al ¥ 7o BIsaR fhee TRl H ST & a1 daR’gH
P eI I fhoer &N |
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6. 10ML dicgd & feRed der ¥ 3 IR WH BN | Ah dd 9 & G &
Y% A1 & SR UM g0 99 3§ & Y |

7. flheeye @I Ul 9 dlell 83 A% HgAdel § RIFIRG & | 9 o ga-l
AT YN | o {5 9= gom Wifers o 2.5 | 200 AT & A& 3R |

8. 3@ HIATA BT BfC TIR A= # 180+2°C IF UM g@&- I @G | §S 8
B 91 PR b dIUHE db SUST B b forv 39 fSRbery § g Ud Brgad
ol Bl I BV |

dagaTTmg §d FSicas Hifers /100 fAefi=(A-B)x100x1000 /&R &7 IR (ML)

el A = g@EIU 7T I{1eg, BT gof + &7 (g)
B = wWrell f$er &1 aviv (g)
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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 mi
06 | Frequency of sampling 90 days
07 | Testing spot Railway laboratory
08 | Staff required 01
Procedure:
1. Ensure availability of all the equipments and effluent in the lab.
2.  Fill the sample effluent in the beaker and mix it properly.
3. Keep the TDS meter ON and put electrode in the beaker up to marking line.
4. TDS value will appear on the display of TDS meter. It should be noted.
5. Repeat the test again and record the TDS value in the register.

Portable TDS meter
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@ fSiicas Hifers wdieror (@R ggf)

TS & QIR H Gl [Solleae AifoTed &1 ULl Bl Gild 8 §9 URIE0T Bl

frar ST g o {6 9arex o d1elm eaeie &1 9l <Y f2d fohar <1 9 |

B SUBRUN BT faavor

fewoft

1. | e BT Igee

TE WU IRl Tl Cb A el
qiel Udere H IURYA Hd U
Sollcas  diforsd &1 Silg zq T
S 7 e & 9 Mdes are
UTRC P QY If2d fHAT S | |

2. | getor IRTHIER TR <350 Mg/ 100 fAei
3. | wga Wex/ SuwmRor gicdd CLeLyd. Hiex
4. | 3T IMAITH IIHIUT BT 100 — 150 ML HURIST
5. | 9T B qTET 100 ML
6. | WFd Sifae @ IMaf TP 90 faT & =R W
7. | OR0ETOT eI SIESRGERSE]
8. | HHATRAT BT Fw=AT 01
0T g —

1. FaUIH IWRIAT T SUHRON B USRIl ofd H 81 GHAREd & |

2. g @ T ¥ JWd &l W | SO 918 folfdds bl ofaR fBed &
1 o el S & e &1 o |

w

319 TLENLTH. HICR Bl 3F T gelagls dI {remd § e a6 a1y |

4. IR & S8 W SIS, $I I MY 3H AlC N |

5. U dR T <€ Bl QIEIU Ud I BT IR H Tof N |
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4. Total Volatile Solids (TVS):

This test should be carried out to estimate amount of total volatile solids available

the effluent.

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

MUFFLE FURNACE

n

S. Description Details
No.
1. | Purpose of test To estimate amount of total volatile solids available
in the effluent.
2. | Target value < 500 mg /100 ml
3. | Equipments required Electronic weighing balance, pipettes, Silica
crucibles, Hot air oven, muffle furnace, desiccators,
filter assembly.
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
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Procedure:

1. Heat an empty and clean silica crucible at 550°C for 1/2 hour in muffle furnace.

2. Cool it in 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.

4. Keep the silica crucible in a hot air oven at 103 — 105°C; keep till the water gets
dried.

5. Remove the silica crucible and keep it in muffle furnace at 550°C for 1 hour.

6. Keep the silica crucibles in desiccators.

7. Note the final weight

Calculations: mg total volatile solids/ 100 ml = (A —B) X 100 / 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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4. B diACige Hifers qdEo
WA & UIRT H fdd UL dldCId Aifelsd @ IuTerdl & Siid o 39
TREOT BT RpaT ST ¥ Ry 5 arey Riber e <o o uel A ¥iRd
BT S | |
w4 SUSRO &1 faaRor feuoft

1. | WRET0T BT I Yg TG IR TRl o W (b dlel

H SURed g U dlderdd

difersd & S gq fear omar & o &
qIEx Mdhart dTel Toele &l QY ed fhar <

D |

2. | gietor TRIHER TRAe <500 Mg/ 100 fRel

3. | Ugad HIex/ UG gfc TIR 3Na+
Y BIgaR fhoey TGl fS%h & 1
fe=idex

SAIdSIdh 937 g

FHfed ReR, A%d B9

4. | DogHIA Hoh SSInict RAfeThT Sidl, @IeHT Tl
flheex

5. | 3T IeUh FUBRT RaferenT saiael — 150 ML ®URIE!, fuue

6. | TSl DI qAT 25 ML

7. | fagId SR PG AR

8. |wwa Sifae @ Imaf TP 90 faT & =R W

9. | ORIETT I SIESRGERSE]

10. | HHATRAT BT G 01
0T g —

1. YA IWIGd FH ITGN DI ULl g H BT AR I |
2. 39 Gl RafereT wgdiad &l 550°C d% 1 I 2 GUC T Ahel BRd H TH B |
3. T8 8 & 9% 39 fSWdex # hd &R 9 § JUT R & d9dH db SusT
B & 919 I Al o |
4. 39 25 el b A W fhar gorm wwel &l fAue H el 1 3@ ysel A dlell
gs Riferar smirae # |
5. 319 ATt HYad BT 8 YR A= H 103 ¥ 105°C AMYAM WR UM YUy
@& dF T |
6. 319 RafeTeT HIAad &I bl dAT Ahel BRTH H 550°C IR 190C & oIy I |
7.%@%&'#%{%mwlqd?ﬁdus|aﬁl
HISAe dol I AlC BN |
mqqmg Fd arAeEd Wifers /100 Acfi=(A-B)x100 / 9¥el BT regA(ML)
SEl A= go difere (mgs)
B = @ oiIsy &1 Jur+Sw(g)—feer(g) @1 au (1 Joy @1 i # @wac
) |
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5. Chemical Oxygen Demand (COD) Test:

This test should 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.

Target value < 2000 mg 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.

5. | Quantity of sample 5-10 ml of sample

6. | Electricity requirement | Yes

7. | Frequency of 90 days
sampling
8. | Testing spot Govt. approved Labs./DRDE
9. | Staff required 01
Regents:

A. Standard potassium dichromate solutions (0.04167M) — Dissolve 12.259 g
K2Cr,O7, previously dried at 150°C for 2 hours, in distilled water and dilute to
1000 ml.

B. Sulfuric acid reagent: Add Ag,SO, crystals or power to concentrate H,SO, at
the rate of 5.5 g Ag,SO,4/ Kg of H,SO4 Let it stand 1 or 2 days to dissolve.

C. Ferroin indicator solution : Dissolve 1.485 g of 1, 10 — phenanthroline
monohydrate and 695 mg FeSO, .7 H,0 in distilled water dilute to 1000 ml.

D. Standard Ferrous ammonium Sulphate titrant ( 0.25) — Dissolve 98 g of
Fe(NH4)2 .6 H,O in distilled water. Add 20 ml con. H,SO4, cool and dilute to 1
litre standardize this solution on the day of estimation against Standard

potassium dichromate solution.
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E. Mercuric sulphate - HgSO, crystals or powder.
F. Sulfamic acid — interference of nitrates is to be eliminated.

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

dilute 100 times).

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

e Cool while mixing to avoid possible loss of volatile materials.

e Add 25.0 ml 0.04167 M K,Cr,07 solution and mix.

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

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

e Continue swirling and mixing while adding sulfuric acid reagent.

e 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.

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

e Cool and wash down condenser with distilled water.

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

o Titrate excess K,Cr,O; with FAS, using 0.10 — 0.15 ml (2 — 3 drops) ferroin
indicator.

e Observe sharp colour change from blue green to reddish brown that persists for
1 min or longer.

e Duplicate determinations should agree within 5% of their average.

e In the same manner reflux and titrate a blank containing the regents and a

volume of distilled water equal to that of sample.
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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) X N X 8000 X Dilution Factor / ml of sample
Where,

A — ml of FAS used for blank

B — ml of FAS used for sample

N — Molarity of FAS (0.25)

8000 — Mill equivalent weight of Oxygen.

Precautions:

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

2. Make dilution according to the COD range of the samples.

3. Ensure complete dissolution of silver sulphate in sulphuric acid reagent.

4. Store sulphuric acid reagent in a amber colored bottle in dark or wrap it with
aluminum foil.

5. Wear lab coat and hand gloves during handling of acids.

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

7. Do titration once the content reaches room temperature.
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5. Bfdel MRIo fSHIS URIGTU—Chemical Oxygen Demand (COD)

TE WIET YGegUe H hifde e f$ATS (cop) @1 SIM&N YT &

2q far Srar 2 |
4. | SUBRON BT faaRer feraofy

1. | oeTT 31 STy e d§ dfea mRiow s (cop) @1
STFGRN U &) B |

2. | gdieror tRTER < Max. 2000 mg0, / eI}

3. | UYgad HIeY/ SUBRU | oD SIGulvey cYed & A1

4. | UG IMMID SUBRYT | Hi-fch HAIRHT ©IThM, Do, &NC, HHCH
ReR, g+fed IR
JMITIH AT

5. | doHacH AorIRe URre, Ricar Hee
RARS FARTSS, UCRTH SEHIHE
BRI SSIbey, BT MIH Jobhe
SN HOIRT RTel=e¥d  (25+100+500+1000 ML
HURTA
T g fheed

6. |Sifa feu <= drel | 5—10 foel d9a

A DI AT

7. | T9=[@ @iaR SIGLUE

8. | W¥S Sifae & 3G | Y 90 fa=ii 4

9. | TRIETT I PaeT ANBNI oid / DRDE/ GWL

10. | HHAIRAT BT G 01

SUYFT YHIIA (Reagents)

A RUSE K,Cr,07 AT (0.04167 M) -

12.2 gm K,Cr,07 @I 2 8¢ & fofu 150°C WX Bfc TR 3Mad H S8 8 &
foTT wgd 2| fR 9! avsl 89 & forv fewfldbery § v9d € | ovsT 89 &
9% 39 il 1d © T 1000 ML H el & |

B. H,S04 THIIM :- 2.5 e} H,504 (AT+%) H 55 UTH Ag,504/kg STeld & T 9
1—2 o7 & forv feoieg 89 @ forv =@ <4 2 |

c. BRI DX AT - 1.485 UTH BT 1,10 BAHAI T AHIBISSC dAT 695
oI FeS04. 7 H,0 BT 1000 fAel fSRear arex & e B |
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D. ¥USS B9 IAIIH Hehe TIEeT (0.25 M) :- 98 UTH Fo(NH4), (504), .6 H,0
I 1000 el feRed arexr & aiad & dar 20 el A H,s04 e €

AT 1 ol P SR B o | §9 AR ®l TEHE &R+ dlel fad &

foy (Rvss Ul SEHhe) ¥ s aX od & |
E. WRIGRS FehT — H,504 fihvea a1 TSR
F. AoDd IRIS — TS2C & Fexhyd &I g IR & foly STANT B & |
G. KHP (UICRM BISSIoM Ydeie) - KHP 8ol Y dRd & Td 110°C TR SIS
FRA T qAT ITANT B F Ul 425 I KHP BT 1000 el # rerd 2 |

KHP @I °AIREIBe COD 1.176 mgo,/mg BRI © dAT $H WM Bl
QTRETHA COD 500 MEO, /MLEIH & |

e fafdr —

1. coD deg DI TUAT IR & oY TR & A () DI HH ATHT (5-10
el oI © Jo1 S9d! 50 el d% SHIeE a)d T |

2. 3@ 100 TAITM H504, FO T dIgd TAT 5 Ml H,504 IFH &R &R
SR SIdh JHR H e &1 T STed 8 U9 39 ST I ¢ |

° 39 25 Aol 0.04167 M K,Cr,07 Ao ATy SO g a2 |

* TARD Pl heIR W Uile qd © Ud Yol Pl HAT Y8d @ foradd
fh welp T4 T8I 81 uTam B |

o g 20 el H,s04 AT B TAT FARDd &I JUT TS H~sIR |

TR ST BN 2 |

o 39 ¥ARD Bl SR YA 8U U4 forfdas ol Had oA gU H,504

GG RGN

o BIC AP I/ UeHIIH Bisddl H HSAR & INUT YIS Bl Hax HY
Td © s o 9= A9 9 fFd 9@ |

o 39 150°CWR 2 TS & o Iy /ST85oid= &xd B |

° Hedy I feRee ey 9§ S dd & d2AT 9% dYd 2 |

o 39 V%A HSAR DI I B od & dl AR B IHD G
aegd & v <1 IR f3Red arer & SRiee o)d ® U9 3T a_d ¢ |

e 39 AP K,Cr,07 B FAS © AT 0.10—0.15 el (2—3 $fU) WA
ST BT YIANT HA gY BT IR ¢ |
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o T Ad—8Y A ATd—Hheds W URafdd 89 &I Ulhal &l < I8 1
fore a1 1fde 99y I Ear g

o IWIDHC Bl IAD IMAT B 5% AP & AU H AT =AM |

° AT UBR i HeHT Joie bl AUd & xR fSRed dex 9

TR ToAT 5T R o |

wse @W §-THT (Determination of STD solution)

WSS KHP WM WX T P& dbild Dl 3fheld DY Yd IFR-Al DI
Farferdl ghfdad o |
DAGIT:

9

cob(mg/ML) = (A-B) x N x 8000 x Dilution factor / ML of sample

o

NE A = ML of FAS (Use for blank)
B = ML of FAS (Use for Sample)
N = Molarity of FAS (0.25)

8000 = Milliequivalent weight of Oxygen

1. Aveed faaeR &1 ™ & & Yd S A e ) R & g 3l
dfret dicq BIfST | 997 9T 9b dl Tl & &d I IBIA o 37 IS |

2. AHEl DI CODNS & AR Bl SIHA g1 |

3. IergRe URie ot # Ricak Aehe @ quf 30 ¥ fewsdle@™ 8
gHfad & |

4. FHRIRE YRS IR DI Amber 7 &1 didel H AR H & AT TegHIIA
foil H TTUCHY I |

5. TRTS & TSl & WHI I BIc dAT axdi a3 U8+ |

6. BHIM dick Bk @ dR & fFIR R & IRIS WX |

T4 Bree B AU UR Ugd Sy Al SISQ e & |

N
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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
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S.N Description Details
Purpose of test To estimate the fecal coli form bacteria count on
effluent.
2. | Target value > 99% reduction ( Less than 10%/100 ML )
Equipments Laminar Air Flow Chamber, Incubator
4. | Consumables Test tubes, FC media plates, spreaders, pipettes,
conical flasks, Glass marker, magnetic stirrer.
5. | Quantity of sample 10 mi
6. | Electricity requirement Yes
7. | Frequency of sampling 90 days
8. | Testing spot Only in 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™") and subsequent 9 ml water
blank test tubes as No. 2 (10%), No. 3 (10®), No. 4 (10, No. 5 (10), No. 6 (10®),
No. 7 (107), No. 8 (10®), with a glass marker.

2. Take 10 ml of well mixed effluent sample and add to 90 ml water blank to make
(10) 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 count in 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 (100pl) 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 upright position in an incubator at 44.5°C for 48 hours.
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Observations:

1. Observe the plates for number and distribution of Blue/ Bluish tinged colonies. Do
not consider white or creamy or dull white colonies.

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

3. Determine the average of the triplicate colony count.

4. 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 X 100

Volume of sample

% reduction = (count in human excreta — count in sample) X 100
count in human excreta

Example

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

count would be:

160 X 1000 X 100
0.1
1.6 X 108

FC count (CFU / 100 ml)

Precautions:

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

5. The plates should be incubated in a upright position.

6. 25-30 ml media should be added to avoid cracking of medium during incubation.
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6. fhdver Bicll BIF :

TFGUT H fhehel Dlcll BIHA dacRAT BT ATheA-T BT |

.. SUBON BT faaor feuofy

1. | OeT B Igeed UFeguT H fhdbel Dlell BAH daciRAT Bl
3B BT |

2. | gieror GRTER > 99% Reduction (< 10 CFU/100 ml)

3. | Ugad USR] MR TR Tl IFR |, §=agdey, Hfedh Nex”

4. | HYHIA ¥ T, FC HISAT wie, /R, U, diidhd
FARD, 7T HIDY

5. | W &I AT 10 ML

6. |fdgd diaer PG TR

7. | Amael S @ Simafa g0 fa=r #

8. | UETu Il Pdcl Govt. <19/ DRDE H

9. | HHATRAT bl H=AT 02

TRIEor geIfar —

Media 7T plate preparation
A. HIfSAT HANSNTE Media Composition:

BH 3gcH Amount (A=) (g/L)
1| olgerot 12.5
2| SIS 10
3| OIS U 5
4 AfSTH FARTSS 5
5 3% Uagde 3
6| TSl Al 1.5
7| Ul &y 0.1
g feReat arex 1000 ML

1. gagerg MIfSAT BT 30 e dd IaTddl, 30 RS T &Y |

2. Yd Petri Dish H IO 25 el €1 FC AIfSyq W | Hifsar & H1fers 89 &
gig I 2T 98 B § JAT W MM STINT & folv =g of |

B. SRICRIT P IR — (Dilution Preparation)
1. /el 90 ML dTeR &idh PIFdhe FoIRd . 1(107) AT TEI 9ML dTeR &b

¥ ¥ H. 2(107), 71.3(107), #.4(10), H.5(10°), H.6(10°), F.7(107), 71.8(10°®)
TATT ATHR B AT |
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2. 10 el & | Mo fdar gom Uwgfolie &7 |¥e o I9H 90 ML dTeR

<l STl < o & (107) SR 9917 <11 | |

e — SURM & AfFR TR ¥l TR # of 9/ RIFRRYT &R &
ey weREe fUued @1 & v H o |

3. B T U B & [Ty SRIeM &l HHfcd ReR W 2 fAee
dd St 9 2 |

4. 319 IML FRYE BT H. 1 9 A 2 g9 # wEmaRa x| s {5 107
SIS 91T S 9 | 39 &F | &F 1 fide a& f{aig |

5. 39 SWIFAIR M TR TAR &N |
Al — T IR TAT HeAGeH IR b foIU Human excreta TR fhdd

hlcll BIHAT BISC Bl TLHC DY |

C. W(Inoculum)
1. VISR BT 95% SATZA Uchigel dlel did] H I, VIS Bl Faprel qar Sierdl gs

Gl ¥ U $Y | Tedbled DI YUl U I GG a7 S Pl 30 A 45 DHUS b
3UST PN |

2. faff=1 ST ¥ 3 =il # 0.1 ML (100 ul) TR RIFMNIRA X | 39 ©Ic &
A< H 8 Y |

3. Petri dish ®aR &I U 81 W dlel, WER D WBE & AMR WR R 4 gy,
AT 39 WY {g HRIU ¥ T §HR B Y ©IC Bl I DR |

4. ST AWM MR HIfSTH R g@ Y AT Usolld 81 SY Al @ic &1 gddh 4g

PR T

5. 319 wic I $9gde H 445°CTH 48 € & oIy Jocl W < |
CICYCEE

1. 3 WIC DI AAel IMAAT T Al T8 HIaT AT IHdh! WRAT & folv I |
39 THY 9%Q, $IH Dok IT ST qhg Bl Bl 0T 7 Y |

2. MR SRIeRM ¥ wic & Riclae & 199 30 I 300 & X1 § U &8I
TAT WIc BISC DN |

3. feuchide @rall ®Se &1 3iad e |

4. TSITT BISe AT & U 3+ Rfee IR # Tol By |
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ffaRaa wrel &1 TaneT B |
fhehel Dlcll BIHA BISC (CFU/100 ML) = HIF ©IC BT X SIS HhaeR X 100

Tl bl dlegH

% Reduction = (count in human excreta — count in
sample)X100
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Bl BHY BISc 7 ThN I BT |
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0.1
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SN & QIRTA AITSTH DI b BT g2 & feTg 25 | 30 el Hifsar
BT 3fALI ST AR |

N

o gk w

36

Back to Index



(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 out to measure pH value of the inoculum.

S. Description Details
No.
1. | Purpose of test To measure pH value of the inoculum.
2. | Target value 6.5-8.0 pH
3. | Equipments required Portable pH meter/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 — 100 ml.
6. | Electricity requirement yes
7. | Frequency of sampling Daily (Real time)
8. | Testing spot Railway laboratory
9. | Staff required 01
Procedure:
> Take 50 — 100 ml of well mixed inoculum in a beaker.
> 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 out to measure amount of Biogas produced during
fermentation in the Inoculum generation plant.

S. Description Details

No.
1. | Purpose of test To measure amount of biogas produced during

fermentation.
2. | Target value >50% of total volume of flask after 48 hours.
3. | Equipments Gas flow meter / water displacement assembly.
4. | Consumables Conical Flask, cork, Glass ‘L’ bends
5. | Quantity of sample Not applicable
6. | Electricity requirement No.
7. | Frequency of sampling Daily/Real time
8. | Testing spot At Plant/Site
9. | Staff required 01
Procedure:

YV V.V V V VYV V

Take 1000 ml of well mixed inoculum in a 2 Lts. beaker.

Add 1000 ml of cow dung slurry mixed with water (1:1)

Set the water displacement assembly.

Incubate the set-up in BOD incubator @ 35 °C for 48 hours.
The Bio-gas should be inflammable as blue flame.

Measure the volume of water displaced.

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.

(Authority: DRDE/GWL letter No. BT/BKB/003/2013-2014 dated 28.08.2013)
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3. Percentage Methane Test:

This test should be carried out to 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. | Target value 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.

5. | Quantity of sample Not applicable
6. | Electricity requirement Yes.
7. | Frequency of sampling | weekly
8. | Testing spot Railway laboratory
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.

»  Fill a 30 ml serum vial with water, put a butyl rubber septum, aluminum crimp and

crimp it all the side.

A\

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 it in a inverted position untill analysis.

YV V VYV V

Note: Make sure, gas bubble should not be there in the serum bottle before biogas
collection.

» Inject 100 pl standard methane gas and record the elution time of the gas.
(Note: Elution time is the time elapsed between injection of sample and response of the peak at top).

» Inject 100 pl 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. Description Details
No.

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

inoculum.
Target value >1000 / ml

3. | 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 MgS0Q,.7H,0 0.13
6 CaCl,.2H,0 0.008
7 FeSO, 0.002
8 Yeast extract 2.0
9 Trypticase 2.0
10 Trace element solution 1.0ml
11 Trace vitamin solution 1.0 ml
12 Sodium acetate 2.5
13 Sodium formate 2.5
14 Resazurin 1.0 mi
15 Reducing agent 12.5 ml
16 pH 6.8
17 Gas phase (N2:Hy) 80:20

43

Back to Index




Trace Element Solution:

SN Constituents Amount (g / 100 ml)
1 Nitrilo triacetic acid 1.5
2 MgS0O,.7H,0O 3.0
3 MnS0,4.2H,0 0.5
4 NaCl 1.0
5 CoCl, 0.1
6 FeS0,4.7H,0 0.1
7 CaCl,.2H,0 0.1
8 ZnSO, 0.1
9 CUSO4.5H20 0.01
10 AIK(SO,), 0.01
11 H3BO3 0.01
12 Na,M00,4.2H,0 0.1
Note: Dissolve nitrilotriacetic acid with KOH to pH 6.5 and then
add other salts.

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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4. Dispense media (22.5 ml) in individual vials and seal it with butyl rubber and
aluminum crimps and seal 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. Label 22.5 ml anaerobic diluent medium containing serum vials as No. 1 (10™) No.
2 (10, No. 3 (10®), No. 4 (10, No. 5 (10®), No. 6 (10°), No. 7 (107, No. 8 (10
8 with a glass 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 results

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 pl 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
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most probable number of organisms in the quantity of the original sample
represented in the inoculum added

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 5

10!
10
10
10™
10
10°®

O wloror|on

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 10%2.5 = 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
Use separate sterile pipettes or tips for each dilution
Use sterile pipettes for transfer,
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.

6. 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. AIEHIATT MPN ORI ™ i— [ MPN Count for Methanogens ]

T WIE IR H dFSINAT bl IR d Id! AT FT & 3MTher
o forg fopar wmar 2|

%4 IYHRYN BT fqavor fewofy
1. | IRIeAUT o7 S5l HAMGISG  daciRAT BT URCIHS ol
SURAT TG BT BT AMhetT HIAT
2 TRIE0T UNTHeR > 1000/ ML
3. | Ugad SUBRIT/ HIeR G.c.(T PHCRIH), IRNT HAhies, 3Ic

©le ReR, iR TR vl 9w

gRJdcy, HISHIUUCH, T8 JMmics fbw
S IRfes SIHw

4. | B ARA diced, UogHi-gd v, gersd
IR Awed, 1 erse RIR™T (50-250 Micro
Lts), ASgloE  Rafe=sy, co, ffersy,
glggiod  RNifeex, WRIsd  feioigd

o oS

RING, XTRIA T fore § ford D

5. | ST fbU S aTel W9l &1 | 50 ML
HHAT
6. |faead dias SICLOE
7. | ¥ SifE @l 3gia RIS
8. | UNIeTuT I Pl Govt. @19/ DRDE &
9. |®HHARAT BT T 02
Tefd
M AfSTH IR BT (Growth medium preparation):

SI No Constituents Amount (g / L)
1 KH,PO4 0.3
2 K;HPO, 0.3
3 (NH3), SO4 0.3
4 NaCl 0.6
5 MgS0,4.7H,0 0.13
6 CaCl,.2H,0 0.008
7 FeSO, 0.002
8 Yeast extract 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 (N3:Hy) 80:20
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ﬁ'\“l QEﬂ'ﬁI*'_c' @FL?IW (Trace Element Solution):

S.N Constituents Amount (g / 100 ml)
1 Nitrilo triacetic acid 1.5
2 MgS0,4.7H,0 3.0
3 MnSQ,4.2H,0 0.5
4 NaCl 1.0
5 CoCl, 0.1
6 FeS04.7H,0 0.1
7 CaCl,.2H,0 0.1
8 ZnS0, 0.1
9 CuS0,4.5H,0 0.01
10 | AIK(SO4); 0.01
11 H3BO; 0.01
12 NazMOO4.2H20 0.1

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

29 faerf= @?LE’H (Trace Vitamin Solution):

S.N Constituents Amount (mg / 100 ml)
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
RegRIT Toe (Reducing Agent):
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

SeIDheT AR (Indicator Solution):

S.N Constituents Amount (g / 100 ml)
1 Resazurin 0.10
1. B HHM< dAT RSIRAT Yol & 3N dlegH (6.25 ML) BT FEiRa AT H
A b T 3 TISUe B e 2

2. 319 MfITH BT 70°C YA db Bl ©ic TR AT ST Aedd TR TH &R 8,
ARSI P10, TP N, ¥ eRIAR sparge R ¢ old dd o HIFSIH JTEE A

3. 319 60 ML URA faTat &1 < AT 8T & WMH W Agcio A 2 f9e @

8l S |
Reerg o |
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4. 22.5ML WIRSAT BT 3T 3Tl H despence B ToIl FerId YaR H Aldd B
vd Ui fhrg & TR o) qerm erge o |

5. 20 fAFie d& 121°C AYAE WR 15 A T& SMMCIaalldiT & |

6. 319 WSTA BT R & YA dH sl BN AT RSIRAT Yol & 9201 g8
AET (6.25 ML) BT RIRST ¥ Add WX | 319 FETsdl TR Al bl RS oF g 9
10 Hb=s Tb TH PN |

e 59 Wfy § Mfeyq 89 8 @’y |

SIS §T —

1. 22,5 ML label TARIfd® SRiclec forad k¥ fdged .1 (10™) . 2 (107), 5.3
(10°), 7.4 (10, H.5 (10°), 5.6 (10°), 7.7 (107), 5.8 (10®) T HIBR & AT
ERIN

2. 39 S Y HaF fhar 83T 2.5 ML TFIUT T WSl of I 22.5 ML dTeR
@i W Add B 9 T 107 SISEM 91T ST A | SRISRE &I JATHH
U= g9 & 1T 15 Have d@ f2a |

3. 3@ 25 ML IR Bl €gd 4. 1 ¥ Y9 4.2 H 107 SHEH a9 & oy
I R ¥ 2g9 9.2 # RAmaRkd &) a1 15 fAFe 9@ 39 B |

4. SWRIFITIR T W SREE IR 3 |

1. TS SRRM & SAIGeed & oy 5 replicate WA dfcd dAR & | 39
UHR el 45 HIFSTH dicel @ Maegdhdl B8R |

2. =1 Sruele | 2.5 el A= & RIR=s & Aifsgq & 91y 5 dARA
e @ T # Srad 2 a1 e &R WA B e TH O ¢ |

3. UR¥ fa¥ed @I FUW I g8 WA H un-inoculated control & HTT 30°C
amAE W 20 oA & fog sgaer # sRga< axd ¢ |

SATqSTae —

1. 3@ I HHCHM® S SR 9 28 Bol § H1d 19 & Iy« &l
AR gd & fafd & orgar @ |

2. YIS SRM & oy disiifed derm Frifed faaeq @ H=r &l Aic & |

3. WSS MPN didal H Goilfcd T 3T & 3MER WR badelc b
SIAT 8 | MPN &1 $haldzele &id |AY, SRR hdek bl Hulex &
AT 7 |

4. TRYMH BT T RSN H < B |

Wﬁ:

1. JARRTTA T H HAMIGA & MPN BT deAdhelc I & foly —

o WAUAH P1 DI Rolde X — W HA concentrated SRITEE  FSH
Jffgepiera: <gd Uioilica 8 ] AT oxd, P2 TAT P3 3Tel 2 BRR
SRR H FHol UISlifed Sged & He&dl HI GG |

) 5aqgsrf%f€raqg1=raﬁMPN PrSc g el @1 TART BT | R MPN
<9 H orow H TR QT REH p1 dAT P2 @ oI SMEids dey Uefiid
gRfT | Sga § TR B row DI Bfe TH p3 @I I UG &, I
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<@ | RS9 3 R Biad AT row &1 a5 Uit iem § S ford) e
B SAIqeH @ AIH FHITId 9 3 &1 ARRN Tt HI gy dI
AT B8R 5T P2 STIQEE H @M AT AT| 319 FEiRT SRIeRM %haer |
39 TR @I o X I RTTA F7e BT MPN HIST YT &1 ST |

JETENVT: A9 ofifoy fob f=ferRad dmestae Ui fobu 7w |

ST grolifed &1 H&m
Neat 5
(10 5
(102 5
(1073) 5
(10 3
(107) 1
(10 0

39 WIS | P1=5 P2=3 P3=1,P1P2TATP3 Bl T HIFIE & fIT MPN
A H 1.1 "IRD GHTRAT THR" I N &I FaHfeeT & forv amar & o
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Table 3.

MPN/g(ml)

10x1 10x0.1 10x0.01 g(ml)

Result

MPN

Category when number of

ests is

1

—

2

3

5 10

OO0 o9

(R = =

L I I S ST S I T R s

e O D

= O 0 O W N = =D DO WRNNE DO W N

<0.09
0.09
0.09
0.18

O N~= OO DO~ ON~OO -0 =0 ~aCCcg

u.ls
0.3
0.09
0.19
0.19
0.3
0.3
0.4
04
0.2
0.3
0.4
0.3
0.4
0.4
0.5
Q.5
0.6
a.3
0.4
0.5
0.4
0.5
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Confidence. limits

95% 99%

0.02 0.50 <0.01 0.67

0.02 051 <001 0.67

0.03 0.65 0.02 0.84
1 1 w3 u.00 LUK Fa U.n54%
0o 2 <0.1 0.8 <0.1 1.0
1 1 0.02 0.53 <001 0.71
11 0.05 0.68 0.02 0.88
11 0.05 0.68 0.02 0.88
2 1 <0.1 0.8 <0.1 1.0
101 <0.1 0.8 <0.1 1.1
2 2 01 1.0 <0.1 1.2
2 2 0.1 1.0 <0.1 1.2
11 <0.1 0.7 <0.1 09
11 <01 0.9 <01 1.1
0o 2 0.1 1.0 <0.1 1.3
11 <0.1 0.9 <0.1 1.1
11 0.1 1.0 <0.1 1.3
1 1 0.1 1.0 <0.1 1.3
2 1 0.2 1.2 0.1 1.4
1 1 0.2 1.2 0.1 1.5
0o 2 0.3, 1.3 0.2 1.6
11 <0.1 0.9 <0.1 1.2
1 1 0.2 1.1 <0.1 1.3
2 2 0.2 1.2 0.2 1.5
1 0.2 1.1 <0.1 1.4
1 1 0.2 1.3 0.2 1.5
0 2 0.3 1.4 0.2 1




Table 3, (cont.)

MPN/g(ml)

10x1 10x0.1 10x0.01g(ml)

Result MPN Category when number of Confidence limits

Lests is 25% 99%
2 3 5 10

5 0 0 0.6 1 1 1 1 1 0.2 1.4 0.2 1.8

s 0 1 0.7 1 E 1 1 1 0.3 1.6 0.2 2.0

5 0 2 0.8 0 2 2 % 4 0.4 1.8 0.3 2.2

< 1 n neo 1 1 1 1 1 na 1 A na 20
s o w s . o o ox w.s e
5 S | 0.9 1 1 1 1 1 0.4 1.8 0.3
3 1 2 1.0 0 2 2 2 1 0.5 2.0 0.4
5 2 2 1.1 ] 0 0 2 2 0.6 2.2 .4
s 3 0 1.0 1 1 1 1 1 0.5 2.0 0.4
) 5 1 1.1 2 2 1 1 1 0.6 2.2 0.4
5 4 0 1.1 2 2 1 1 1 0.6 2.2 0.4
5 4 1 1.3 0 L 2 2 0.7 2.4 0.5
§ 5 0 1.3 a 0o 2 2 2 0.7 24 0.5
6 0 0 0.8 1 11 T 1 0.3 1.8 0.2
6 0 1 0.9 1 1 1 1 1 0.4 2.0 0.3
6 0 2 1.1 0 2 2 2 1 0.5 2.2 04
6 1 0 0.9 1 1 1 1 1 0.4 2.0 0.3
6 1 1 55 | 1 | 1 1 1 0.5 2.2 0.4
6 1 2 1.2 0 2 2 2 1 0.6 2.4 0.5
6 2 0 1.1 1 1 1 1 1 0.5 2.2 0.4
6 2 1 1.2 1 1 1 1 1 0.6 24 0.5
6 2 2 1.4 0 2 2 2 1 0.7 2.6 0.6
6 3 0 1.2 1 1 1 1 1 0.6 24 0.5
6 3 1 1.4 2 1 1 1 1 0.7 2.6 0.6
6 3 2 1.5 0 0o o 2 2 0.8 2.9 0.7
6 4 0 14 2 1 1 1 1 0.7 2.7 0.6
6 4 1 1.5 0 2 2 2 1 0.8 2.9 0.7
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Table 3. (cont.)

MPN/g(ml)

10x1 10x0.1 10x0.01 giml)

Result MPN Category when number of Confidence limits
Tests is 5% 99%
1 2 3 5 10

7 6 0 21 0 2 2 2 1 1.2 3.9 0.9 4.6

7 6 1 2.3 0 (4] 0 4] 2 1.3 4.2 1.1 4.9

8 0 0 1.3 1 1 1 1 1 0.6 2.8 0.5 33

B n 1 1% 1 1 4 4 1 n= LY L E
TN .G 2.7 - b . 4 4 4 . a i
33 0.6 4.0 8 0 2 1.7 2 2 2 1 1
3.1 0.6 3.7 8 1 0 1.5 1 1 1 1 1
34 0.7 4.1 8 1 1 1.7 1 1 1 1 1
3.7 08 4.4 8 1 2 1.9 2 2 1 1 1
4.1 0.9 4.8 8 1 3 21 0 0 0 0o 2
34 0.7 4.1 8 2 0 1.7 1 1 1 1 1
38 0.8 4.5 8 2 1 1.9 1 1 1 1 1
4.1 0.9 4.9 8 2 2 2.1 2 2 1 1 1
4.5 1.0 5.3 8 2 3 2.3 0 0 0 0o 2
3.8 0.8 4.6 8 3 o0 1.9 1 1 1 1 1
4.2 09 +.9 8 3 I 2.1 1 1 1 1 1
4.6 1.1 5.3 8 3 2 24 2 & 2 1 1
4.9 1.2 5.8 8 3 3 26 0 0o 0 0o 2
4.2 0.9 5.0 8 4 0 2.2 1 1 1 1 1
4.6 1.1 5.4 8 4 | 2.4 1 1 1 1 1
5.0 1.2 59 8 4 2 2.6 0 2 2 2 1
4.6 1.1 5.5 8 5 0 24 1 1 1 1 1
5.1 1.2 5.9 8 5 1 27 2 2 1 11
5.5 1.3 6.4 8 5 2 29 0 0 0 2 2
5.2 1.2 6.0 8 6 0 2.7 2 2 1 1 1
5.6 1.4 6.5 8 &6 1 3.0 0 2 2 2 1
57 14 P 8§ 7 o0 3.0 0 n 2 2 2
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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 95% 99%
1 2 3 5 10
9 5 0 3.3 1 1 1 1 1 1.8 6.8 1.4 8.1
9 5 1 3.7 1 1 1 1 1 21 7.5 1.6 B.9
9 5 2 4.2 2 2 2 1 1 23 82 1.8 9.7
9 5 3 4.6 0o 0 o0 0 2 2.6 8.9 2.1 10.4
{1 A “ T e 1 1 1 1 1 21 L 17 g
v — . .o o - - -
92 6 1 4.3 2 1 1 1 1 2.3 8.4 1.9 2.9
2 6 2 +.7 0 2 2 2 1 2.6 9.2 2.2 10.8
9 7 0 4.4 2 1 1 1 1 24 8.6 1.9 10.2
9 7 1 4.9 ] 2 2 2 1 2.7 9.4 2.1 11.1
2 7 2 5 0 o o 2 2 3 10 2 12
g 8 0 3 o 2 2 2 1 28 9.7 2.2 11.4
9 8 1 6 0 o 0 2 2 3 10 2 12
10 0 o0 2.3 1 1 1 1 1 1.2 5.3 0.9 7.2
i0 0 1 2.7 1 1 1 1 1 1.3 6.6 1 8.2
10 0 2 31 2 2 2 1 1 1.6 7.6 1.3 2.4
10 0 3 37 0 O o 0o 2 1.9 8.7 1.5 10.7
10 1 0 2.7 1 1 I 1 1 14 6.9 1.1 8.6
o 1 1 3.2 1 1 i 1 1 1.6 7.9 1.2 9.8
10 1 2 38 1 1 1 1 1 1.9 9.1 1.8 11.2
10 1 3 B 0 2 2 2 1 2 10 2 13.0
10 2 0 3.3 1 1 1 1 1 1.7 83 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
i0 2 3 5 2 2 2 1 1 3 12 2 15
10 2 4 6 0 0o o0 o 2 3 14 3 16
10 3 0 4 1 1 1 1 1 2 10 2 12
10 3 1 5 1 1 1 1 1 2 11 2 14
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Table 3. (cont.)

———

MPN/g{mi)
10x1 10x0,1 10x0.01 g{mi)
Result MPN Category when number of Confidence limits
1ests is 95% 9954
1 2 3 5 10

10 7 0 10 1 1 1 1 1 5 22 -+ 27
10 7 1 12 1 3 1 1 1 6 25 L 30
1o 7 2 15 1 1 1 1 1 7 28 s 33
w7 3 15 1 1 1 1 1 8 30 4} o

9 33 7 40 7 4 17 2 1 1 1 1
11 37 8 43 10 7 s 19 0 2 2 2 1
12 40 10 47 10 7 6 22 0 0o o 0o 2

3 28 5 34 10 B o0 13 1 1 i 1 1

8 31 6 38 10 8 1 15 1 1 1 1 1

9 35 7 42 10 8 2 17 1 1 1 1 1
10 39 8 47 10 8 3 20 1 1 1 i 1
12 44 9 52 10 8 4 22 1 1 1 1 1
14 48 11 57 10 8 5 25 2 1 1 1 1
16 53 12 62 10 8 6 28 1] 2 2 2 1
18 58 14 69 10 8 7 £} | 0 0 0 o 2

9 38 7 44 i 9 0 17 1 1 1 1 1
10 43 8 53 10 9 1 20 1 1 1 1 1
12 49 9 59 1 9 2 23 1 1 1 | 1
14 56 11 68 10 9 3 26 i 1 1 1 i
16 63 12 76 10 9 4 30 1 1 1 1 1
18 72 15 86 10 9 s 35 1 1 1 1 1
22 &1 17 96 10 9 o6 40 2 2 1 1 1
25 91 20 109 10 9 7 16 4] 2 2 2 1
30 100 20 120 10 9 8 50 0 0 0 0 2
12 61 9 b 110 0 24 1 1 1 1 1
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Annexure-|

Date of Sampling: ......cccccceevennnn.

Date of Lab Testing:

Coach
No.

Variant of
Bio-
digester

Observations/Results

pH
Value

Total Solids
(mg/100ml)

TDS
(mg/ 100ml)

COD
Level

(ppm)

Volatile
Solids

(mg/100ml)

Faecal
Coliform
Count

(MPN/
100ml)

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.

Manufacturer/
CLASS/ VARIANT

Lavatory
Number

Reason
for
chocking

Signature of
Railway 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.
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Field Trial of Bio-Toilet (IR-DRDO Technology) on Indian Railway Passenger Coaches

Train No......cceeu... Rake No.......... Coach No. ....cccovvuerrueenee Date......cccvveurenne Name of SE/ JE R/ Maint........cccceevreueererrreerennnnns
S.N Parameters to be checked 1 2 3 4 5 6 7 8 9 10 | 11 | 12 | 13 | 14 | 15 | 16
1. | Thorough inspection of mounting / securing arrangement for the
bio-digester tank.
2. | Any leakage in joints/ connections in 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 Heavy
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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Kindly help the Railways for IR-DRDO Green Bio-Toilet System

Instructions for Coach Maintenance Staff
This is Bio-Toilet - Hence during maintenanct

* Remove Bottles, newspapers, napkins, polybags,
sanitary cloths etc. from toilet chute.

* Do flushing in each bio-toilet to check chocking
of P-trap. ..

" In case of chocking of Bio-toilet at train
examination station, operate Foot Paddle in
tollet, 1f available

* In case of defect in foot paddle, remove chocking
of P-trap with the help of “Chock Remover”.

* At train examination station, get the portable
dustbin cleaned which is available in tolet,

* At CT5 station, clean the Bio-toilet properly.

WIYGa ¥ @1 TICITee Biv 11w ¥ Wedm Jer aY |
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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 15mApriI, 2012) under the Environment (Protection) Act, 1986
are as below:

S.N. Name of laboratory Group of parameters Gazette Validity
notification upto
no. and date

1. Goa State Pollution | Physical, Chemical, Legal 30"
Control Board EDC Plaza | Microbiological, and Air Pollution | 42(3}/87 September,
Patto, Panaji, Goa-403001 | parameters for analysis of dated 111 2012

ambient air, source emission October,
and micro-meteorological 2007
parameters.

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

Colony Bhopal-462 018. | emission and micro- 2007
M. P. meteorological parameters.

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

228 001 U.P. and micro-meteorological 2007
parameters.

4. | Zonal Office Laboratory, | Physical, Chemical, Legal42(3)/8 | 30™
Central Pollution Control | Microbiological. Toxicological 7 dated 1* September,
Board Synergy House-ll [ and Air Pollution parameters for | October, 2012
Gorwa Subhanpura Road | analysis of ambient air, source 2007
Subhanpura  Vadodara- | emission and micro-

390 023 ,Gujarat . meteorological parameters.

5. | Central Laboratory | Physical. Chemical. Legal 31"
Pollution Control Board. | Microbiological, Toxicological 42(3)/87 January,
Assam and Air Polll.lion parameters for | dated 1- 2013
BamunimaidanGuwahati- analysis of ambient air, 80Ures February,

781 021. Assam emission and micro- 2008
meteorological parameter.

6. | Environmental Physical, Chemical. Legal 31"
Management Division | Microbiological, Toxicological. 42(3)/87 January,
Central Pulp & Paper | biological and Air Pollution dated 101 2013
Research Institute, Post | parameters for analysis of February,

Box No. 174, Paper Mills | ambient air. source emission 2008

Road, Himmat Nagar | and micro-meteorological

Saharanpur 247001,U.P. parameters.

Central Laboratory Physical. Chemical, 31

7. | National Fertilizers Limited | Microbiological. Toxicological I;edgaa:a4d2(3)18 January,
Vijaipur Unit,Vijaipur- | and Air Pollution parameters for 2013
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S.N. Name of laboratory Group of parameters Gazette Validity
notification upto
no. and date

743111 Tehsil-Raghogarh | analysis of ambient air. source 1% February,
Dist.Guna, M. P. emission and micro- 2008
meteorological parameters.

8. | Central Laboratory Andhra | Physical. Chemical. Organics Legal 31°
Pradesh Pollution Control | Microbiological. Toxicological. 42(3)/87 January,
Board A-3. Industrial | Biological. Hazardous Waste dated 1° 2013
Estate Sanathnagar | and 1Jr Pollution parameters for | February,
Hyderabad-500 018 | analysis of ambient air. Source | 2008
Andhra Pradesh emission and micro-

meteorological parameters.
Gujarat Pollution Control . . .
Board, Regional Office - | b Homee ogioal
Surat 338, Typical First d Air P IIutio.n arameters for Legal42(3)18 318t
Floor Belgium Square an | r Of bi para 7 dated
Sliver Plaza Complex, analysis of ambient air. source 1% February. January.
, emission. noise. vehicular 2013

Opp. Linear Bus Stand, emission and micro- 2008
Ring Road Surat-395 003, .

. meteorological parameters

9. | Gujarat
Gujarat Pollution Control | Physical. Chemical, Organics 31
Board Micro biological. Toxicological. January,
Regional Ofl'ice | and Air Pollution parameters for I;edgaa;zle(3)18 2013
Laboratory-Vadodara Geri | analysis of ambient air, .source 1% Eebruar
Compound Race Course. | emission. noise. vehicular eoruary,

o . 2008
Opp. S. T. Depot | emission and micro-

10. | Vadodara-390 007 Gujarat | meteorological parameters

11. | Regional Office | Physical. Chemical. Organics Legal 31°
Laboratory-Rajkot Gujarat | Microbiological. Toxicological. 42(3)/87 January.
Pollution Control Board | and Air Pollution parameters for | dated 1% 2013
Race Course. Ring Road | analysis of ambient air. source February.

Near Union Bank, Rajkot- | emission. noise. vehicular 2008
360 001 Guijarat emission and micro-
meteorological parameters

12. | Environmental Laboratory | Physical. Chemical, Legal 31°
Central Mine Planning & | Microbiological, and Air Pollution | 42(3)/87 January.
Design Institute limited | parameters for analysis of dated 1° 2013
Gondwana Place ,Kanke | ambient air. source emission February.

Road, Ranchi-834 008. | and micro-meteorological 2008
Jharkhand parameters.

13. | Pollution Control Research | Physical. Chemical. Legal 31° March.
institute, Bharat Heavy | Microbiological. Toxicological 42(3)/87 2013
Electricals Limited | and Air Pollution parameters for | dated 1
Ranipur. Haridwar-249 | analysis of ambient air. source April. 2008
403 Uttarakhand emission. and, micro-

meteorological parameters.

14. | Central Laboratory Central | Physical. General and non- | Legal42(3)J
Pollution Control Board | Metallic. Metals.  Organics. | 87 dated 1% | September.
Parivesh Bhawan East | Microbiological. Toxicological | October, 2014
Arjun Nagar Delhi-110032 | Biological, Hazardous Wastes, | 2009

Soil, Sludge, Sediments and Air
Pollution parameters for analysis
of ambient air, source emission.
noise and micro-meteorological
parameters,
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S.N. Name of laboratory Group of parameters Gazette Validity
notification upto
no. and date

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

Soil. Sludge, Sediments and Air | 2010
Pollution Parameters for analysis

of ambient air, source emission,

noise and micro-meteorological
&vehicular emission monitoring
parameters,

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

Road, Shivaji Nagar. | Sediments and Air Pollution | 2010
Pune-411003 parameters for analysis of
ambient air, source emission,
noise and micro-meteorological
parameters.

17, | Zonal Laboratory Central | Physical, General, Chemical and | Legal42(3)J | 14"
Pollution Control Board, | non-Metallic. Metals, Organics, | 87 dated 15 | January.
Zonal office , Kolkata 502, | Microbiological, Toxicological | January, 2015
South end Conclave, 1582 | Biological, Hazardous Wastes, | 2010
Rajdanga Main Road | Soli, Sludge, Sediments and Air
Kolkata700107 Pollution parameters for analysis

of ambient air, source emission,
noise and micro-meteorological&
vehicular emission monitoring
parameters,

18. | Environment Protection | Physical, General, Chemical and | Ler- 19"
Training and Research | non-Metallic, Metals, Organics, | 142(3)/87 September,
Institute (EPTRI), 91/4, | Microbiological. Toxicological | dated 20 2015
Gachi Bowli. Hyderabad. | Biological, Hazardous Wastes, | September.

500032 Andhra Pradesh Soil, Sludge. Sediments and-Air | 2010
Pollution parameters for analysis
of ambient air, source emission,
noise and micro-meteorological
Parameters,

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

Education and Research | parameters for analysis of | 2010
(SIBER). University Road, | ambient air, source emission,
Kolhapur. 416004 | and micro-meteorological
Maharashtra parameters.

20. | Punjab Bio-Technology | Physical, General. Chemical | Legal42(3)18 | 19"
Incubator Agri. And Food. | and non-Metallic. Metals. | 7 dated 20" September,
testing Laboratory SCO: 7 | Organics, Microbiological. | September. 2015
& 8 (Top Floor). Phase.V, | Toxicological. Hazardous | 2010
SAS Nagar. Mohali- | Wastes, Soil. Sludge.

160059 Punjab. Sediments and Ai Pollution
parameters for analysis of
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S.N. Name of laboratory Group of parameters Gazette Validity
notification upto
no. and date

ambient air, source emission,
and micrometeorological
parameters.

21. | Regional Laboratory | Physical. General. Chemical | Legal
Maharashtra State | and non-Metallic, Metals. | 42(3)/87 January,
Pollution Control Board | Organics, Microbiological, | dated
6thFloor, “Udyog Bhawan” | Toxicological Biological. | 2"January.
Civil Lines Nagpur-440001 | Hazardous Wastes, Soail, | 2011
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 | Legal
Maharashtra State | and non-Metallic, Metals, | 42(3)187 January,
Pollution Control Board | Organics, Microbiological, | dated 27"
1°Floor Udyog Bhawan. | Toxicological Biological, | January,
Rathi Chowk, Trimbak [ Hazardous wastes, Soll, | 2011
Road,Nashik-422007 Sludge, Sediments and Air
Maharashtra Pollution parameters for

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

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

emission, noise and micro-
meteorological Parameters.

24. | Central Laboratery Uttar | Physical, General, Chemical | Legal42(3)18
Pradesh Pollution Control | and non-Metallic, Metals, | 7 dated 31%
Board PICUP Bhawan, 3™ | Organics. Microbiological. | January,
Floor, B-Block Vibhuti | Toxicological.  Soil, Sludge. | 2012
Khand, Gomati Nagar | Sediments and Air Pollution
Lucknow.226010 U.P. parameters for analysis of

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

25. | Regional Laboratory M.P. | Physical. General, Chemical | Legal
Pollution Control Board | and non-Metallic, Metals, | 42(3)/87
Plot No, 455/456, Vijay | Organics, Microbiological, | dated 31
Nagar. Jabalpur-482002 | Toxicological, Soli.  Sludge, | January.
Madhya Pradesh Sediments and Air Pollution | 2012

parameters for analysis of
ambient air, source emission,
noise and micro-meteorological
Parameters.
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26. | Regional Laboratory M.P. | Physical, General, Chemical | Legal
Pollution Control Board | and non-Metallic, Metals, | 42(3)187
Sc-17,Bharatpuri  Ujjain- | Organics, Microbiological, | dated 31
456010 Madhya Pradesh | Toxicological, Soil, Sludge, | January,

Sediments and Air Pollution | 2012
parameters for analysis of
ambient air, source emission,

noise and micro-meteorological
parameters.

27. | Regional Laboratory M.P. | Physical, General, Chemical | Legal
Pollution Control Board | and non-Metallic, Metals, | 42(3)/87
Scheme No.-78 Part-ll. | Organics, Microbiological. | dated 31
Aranya Nagar Indore | Toxicological. Soil.  Sludge, | January,

452010 Madhya Pradesh | Sediment; -and Air Pollution | 2012
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 specific dates (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.

Note: The latest postion of Govt.. approved environmental laboratories may be seen at

cpch website www.cpcb.nic.in for analysis of effluent samples of Biotoilet coaches.
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