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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(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 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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cScScScSDVhfj;k dYpj ¼buksdqye½DVhfj;k dYpj ¼buksdqye½DVhfj;k dYpj ¼buksdqye½DVhfj;k dYpj ¼buksdqye½    rFkk ck;ks Vk;ysV ls ckgj fudyus okys rFkk ck;ks Vk;ysV ls ckgj fudyus okys rFkk ck;ks Vk;ysV ls ckgj fudyus okys rFkk ck;ks Vk;ysV ls ckgj fudyus okys     
ikuh ¼,¶Y;wsUV½ikuh ¼,¶Y;wsUV½ikuh ¼,¶Y;wsUV½ikuh ¼,¶Y;wsUV½ dh VsfLVax dh VsfLVax dh VsfLVax dh VsfLVax LdheLdheLdheLdhe    

    

Hkkjrh; jsYos ,oa MhvkjMhvks ds chp gq, ,e-vks-;w ds vk/kkj ij Hkkjrh; jsyksa ij ck;ks VW;ysV dk 

Vªk;y tkjh gSA bl Á.kkyh dh l?ku ek WuhVfjax ds fy, vkjMh,lvks@y[kuÅ dh vkSipkfjd Lohd`fr ,oa 

vuqeksnu ds i’pkr bls ykxw djus ds fy, ,d ijh{k.k i|fr fodflr dh xbZ gSA jsYos cksMZ ds fn’kk 

funsZ’kkuqlkj vkjlh,Q ds }kjk u, cuk, x, dkspksa ds Vk;ysV esa ck;ks Vk;ysV VSad yxk, tkus yxs gSaA 

orZeku esa bu VSdksa dh izkjfEHkd pkftZax DRDE Xokfy;j ls cSDVhfj;k @buksdqye izkIr djus ds i'pkr 

dksfpxa fMiks esa ÁkjEHk dh tk jgh gSaA bl dYpj dh Xq k.koRrk dh tk¡p DRDE Xokfy;j }kjk Xokfy;j 

dksfpax fMiks ls lSEiy ÁkIr djds dh tkrh jgh gSA lkFk gh dksp ds ck;ks Vk;ysV VSad ls fudyus okys 

ikuh dk ijh{k.k Hkh vYQk ijh{k.k fof/k ls fu/kkZ fjr fu;ekuqlkj lsEiy izkIr djds DRDE@Xokfy;j }kjk 

fd;k tk jgk gSA  

jsYos cksMZ ds funsZ'kkuqlkj 100 ?ku ehVj {kerk dk csDVhfj;k mRiknu djus okyk IykUV nf{k.k e/; 

jsy ds eksrhckx dkj[kkuk ukxiqj esa LFkkfir fd;k tk jgk gS] lkFk gh ICF psUubZ  rFkk RCF diwjFkyk dks 

Hkh Hkfo "; esa blh izdkj ds IykUV jsYos cksMZ ds funsZ'kkuqlkj yxkuk izLrkfor gS] vr% ;g vko';d gks x;k 

Fkk fd mRikn dk ijh{k.k fu/kkZfjr fu;e ,oa 'krksZ ds v/khu jsYos {ks= dh ySc esa gh fd;k tk; ,oa bl dk;Z 

gsrq mRiknu bZdkb;ksa@dkj[kkuksa ds ySc deZpkfj;ksa dks bl dk;Z esa n{krk gsrq DRDE Xokfy;j esa fd, tkus 

okys fofHkUu ijh{k.kksa dks djus gsrq fo'ks’k izf'k{k.k fn;k tk;A blh izdkj ck;ks Vk;ysV ls fudyus okys 

ikuh dk ijh{k.k Hkh jsYos esa LFkkfir ySc ds fMiks deZpkfj;ksa }kjk gh fd, tkus ds funsZ'k jsYos cksMZ }kjk 

tkjh fd, x, gSa ftldh fØ;k fof/k foLrkj ls crkbZ xbZ gSA 

ck;ks&VkW;ysV ds ,¶;wysUV rFkk csDVhfj;k dYpj ¼buksdqye½ ds ySc ijh{k.k dh :ijs[kk  DRDE/Xokfy;j 

}kjk fiNys ckjg ekg ds Vªk;y ds i'pkr vUrfje :i ls fu/kkZ fjr dh x;h gS ftldks orZeku esa jsYos 

ySckas@Mhty 'ksM@dksfpax fMiks esa fd;k tkuk pkfg,A ijh{k.kksa dh ekWuhVfjax dk vko';d fjdkMZ laEcfU/kr 

fMiks esa j[kk tkuk pkfg,A egRoiw.kZ ck;ksykWftdy ijh{k.k tks jsYos ySc esa ugh fd, tk ldrs gSa] mu 

lsEiyksa dh tk¡p ljdkjh ySc@DRDE ls djk ldrs gSA ,sls egRoiw.kZ ijh{k.k ftudks dsoy ljdkjh ySc esa 

fd;k tkuk pkfg, budks Li"V:i ls mu ijh{k.kksa dh fØ;k fof/k ds lkeus bl cqdysV esa n'kkZ;k x;k gSA  

                                                                                                                                                                                                                        
                                                                                                                                                                                                                                                            ¼¼¼¼dsdsdsds----ihihihih----;kno;kno;kno;kno½½½½    

                                                                                                                                                                                                                                                                funs'kd ;kaf=d]funs'kd ;kaf=d]funs'kd ;kaf=d]funs'kd ;kaf=d]    
                                                                                                                                                                                                                                                             dSeVsd]Xokfy;j dSeVsd]Xokfy;j dSeVsd]Xokfy;j dSeVsd]Xokfy;j    
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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. RDSO/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 ekud ijh{k.k ¼foLrr̀ i)fr½  dksfpax fMiks esa 
 pH Value Test (Simlified Procedure): In Coaching Depot 

 pH ekud ijh{k.k ¼ lk/kkj.k i)fr½  dksfpax fMiks esa 
2. Total Solids (TS) Test: In Coaching Depot 

 VksVy lkWfyM ijh{k.k  dksfpax fMiks esa 
3. Total Dissolved Solids (TDS ): In Coaching Depot 

 dqy fMtksYoM lkWfyM ijh{k.k ¼foLrr̀ i)fr½  dksfpax fMiks esa 
 Total Dissolved Solids (TDS ) (Simplified Procedure) In Coaching Depot 

 dqy fMtksYoM lkWfyM ijh{k.k ¼ lk/kkj.k i)fr½  dksfpax fMiks esa 
4. Total Volatile Solids (TVS ): In Coaching Depot 

 dqy oksykVkby lkWfyM ijh{k.k  dksfpax fMiks esa 
5. Chemical Oxygen Demand (COD) Test Govt. Appd. Lab/DRDE 

 dsfedy vkDlhtu fMekaM ijh{k.k  ljdkjh ySc@MhvkjMh 
6. Fecal Coli Forms count: Govt. Appd. Lab/DRDE 

 fQdy dkWyh QkWEZl  ljdkjh ySc@MhvkjMh 
(B) Testing Scheme for Bacteria Culture (Microbial Inoculum)  

1.   pH Value Test At Bacteria Plant 

 pH ekud ijh{k.k cSDVhfj;k IykaV ij 

2. Bio-gas Test At Bacteria Plant 

 ck;ksxSl miyC/krk tk¡p ijh{k.k cSDVhfj;k IykaV ij 

3. Percentage Methane Test At Bacteria Plant 

 ehFksu izfr'krrk tk¡p ijh{k.k cSDVhfj;k IykaV ij 

4. MPN Count for Methanogens DRDE/GWL 

 ekbØksfo;y MPN iSjkehVj tk¡p ljdkjh ySc@MhvkjMh 
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(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 

pH indicator strips 
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S. 
No. 

Description Details 

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 ltrs. Effluent sample in the bottle from bio-toilet tank.  

•  Take 50 – 100 ml of mixed effluent sample in a beaker. 

•  Put a magnetic bar and keep the beaker on a magnetic stirrer and switch “on” the magnetic 
stirrer to 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 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. 
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v½ dksfpax fMiks ds fy, v½ dksfpax fMiks ds fy, v½ dksfpax fMiks ds fy, v½ dksfpax fMiks ds fy, ,¶Y;wsUV,¶Y;wsUV,¶Y;wsUV,¶Y;wsUV ijh{k.k Ldhe % ijh{k.k Ldhe % ijh{k.k Ldhe % ijh{k.k Ldhe %  

Okk;ks Vk;ysV ds VSad ls fudyus okys Okk;ks Vk;ysV ds VSad ls fudyus okys Okk;ks Vk;ysV ds VSad ls fudyus okys Okk;ks Vk;ysV ds VSad ls fudyus okys ,¶Y;wsUV,¶Y;wsUV,¶Y;wsUV,¶Y;wsUV dhdhdhdh tk¡p gsrqtk¡p gsrqtk¡p gsrqtk¡p gsrq fuEu ijh{k.k fuEu ijh{k.k fuEu ijh{k.k fuEu ijh{k.k iSjk ehVj rFkk iSjk ehVj rFkk iSjk ehVj rFkk iSjk ehVj rFkk iiii||||fr fr fr fr 
vuqeksfnr dh xbZ gSA  vuqeksfnr dh xbZ gSA  vuqeksfnr dh xbZ gSA  vuqeksfnr dh xbZ gSA      
    

    

1111----    pH ekud ijh{k.k  ekud ijh{k.k  ekud ijh{k.k  ekud ijh{k.k ¼foLr̀r i)fr½¼foLr̀r i)fr½¼foLr̀r i)fr½¼foLr̀r i)fr½    
;g ijh{k.k ok;ks Vk;ysV VSad ls fudyus okys ,¶Y;wsUV dk lsEiy ysdj mlesa ikuh dh pH osY;w dk 
vkdyu fd;k tkrk gS ftlls fd ckgj fudyus okys ,¶Y;wsUV dks nks"k jfgr cuk;k tk ldsA  
ØØØØ----lalalala----     midj.kksa dk fooj.k midj.kksa dk fooj.k midj.kksa dk fooj.k midj.kksa dk fooj.k     fVIi.khfVIi.khfVIi.khfVIi.kh    
1- ijh{k.k dk mn~ns';  ,¶Y;wsUV esa miyC/k ikuh dh pH osY;w dk vkdyu djuk  
2- ijh{k.k iSjkehVj  VkjxsV osY;w  6666 ls  ls  ls  ls 9999    pH   (lhek  6 ls 9 pH) 
3- iz;qDr ehVj Vscy VkWi pH ehVj  ehVj  ehVj  ehVj @@@@ iksVsZcy  iksVsZcy  iksVsZcy  iksVsZcy pH ehVj ehVj ehVj ehVj 
4- vU; vko';d midj.k lHkh jsUt ds baMhdsVj isij pH ds lk/kkj.k ijh{k.k gsrq 

esXusfVd fLVjj & chdj esa Hkjs nzO; dks ?kqekus gsrq 
Qkbcj ohdj 100 ML {kerk 

5- datwescy pH & dSyhczs'ku cQj ¼ pH 4-0] 7-0] 10-0½ 
6- Tk¡kp tkus okys lsEiy dh ek=k  50 &100 feyhyhVj 
7- fo|qr dusD'ku vko';d gS 
8- lsEiy tk¡p djus dh vkòfr  izR;sd 90000 fnu fnu fnu fnu esa ok;ksVSd ls lsEiy ysa 
9- ijh{k.k LFky ukfer jsYos ySc 
10-  deZpkfj;ksa dh vko';drk  01 

    

ijh{k.k fof/k ijh{k.k fof/k ijh{k.k fof/k ijh{k.k fof/k     
•  loZizFke ok;ks Vk;ysV VSad ls fudyus okys ,¶Y;wsUV dk 2 yhVj lsEiy ckWVy esa HkjSaA  
•  ySc esa miyC/k ohdj esa Bhd ls feDl fd;k gqvk 50&100 feyh ,¶Y;wsUV HkjSaA  
•  pH ehVj dks LVs.M ij j[ksa rFkk fo|qr dusD'ku yxk,aA 
•  vc esXusfVd fLVjj ij chdj dks j[ksaA eSXusfVd ckj dks yxk;sa rFkk fyfDoM dks yxkrkj feDl 

djSa ftlls fd ,¶Y;wsUV Bhd ls feDl gks tk,A  

•  vc bysDVªksM rFkk VsEizspj dEiulslu jkWM dks fMLVhYM okVj ls lkQ djSa rFkk fV';w isij ls 
ikSaN ysaA 

•  vc bysDVªksM rFkk VsEizspj dEiulslu jkWM dks mldh ekdZj ykbu rd chdj ds ,¶Y;wsUV esa Mky 
nsa rFkk fMLIys esa LVscy jhfMax vkus rd mleas j[kk jgus nsaA 

•  pH ehVj ds fMftVy fMLIys ij pH oSY;w vk;sxh ftls jftLVj esa ntZ djSaA 
•  blds ckn pH lsUlj dks fudkydj fMLVhYM okVj ls lkQ djSa] fV';w isij ls ikSaN ysa rFkk e'khu 

ds lkFk ckWDl es j[k nsaA 
•  ijh{k.k fd, x, uewus dks ukyh esa Qsad nas ,oa ohdj dks lkQ ikuh ls lkQ djds j[ksaA 

lko/kkuh%& jhfMax ysus ds iwoZ mi;qDr cQj ls dSyhczs'ku vo’; dj fy;k tk,Alko/kkuh%& jhfMax ysus ds iwoZ mi;qDr cQj ls dSyhczs'ku vo’; dj fy;k tk,Alko/kkuh%& jhfMax ysus ds iwoZ mi;qDr cQj ls dSyhczs'ku vo’; dj fy;k tk,Alko/kkuh%& jhfMax ysus ds iwoZ mi;qDr cQj ls dSyhczs'ku vo’; dj fy;k tk,A
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pH Value Test (Simlified Procedure): 

To measure pH value of the effluent of bio toilets to ensure environmental safety. 
 

S. 
No. 

Description Details 

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

02 Target value   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:  
 
•  First of all, take 02 ltrs. Effluent sample in the bottle from bio-toilet tank.  

•  Take 50 – 100 ml of mixed effluent sample in a beaker. 

•  Put pH meter on the stand . 

•  Mix the 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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pH ekud ijh{k.k  ekud ijh{k.k  ekud ijh{k.k  ekud ijh{k.k ¼ lk/kkj.k i)fr½¼ lk/kkj.k i)fr½¼ lk/kkj.k i)fr½¼ lk/kkj.k i)fr½    
    

;g ijh{k.k ok;ks Vk;ysV VSad ls fudyus okys ,¶Y;wsUV dk lsEiy ysdj mlesa ikuh dh pH osY;w dk 
vkdyu fd;k tkrk gS A  
 
ØØØØ----lalalala----     midj.kksa dk fooj.k midj.kksa dk fooj.k midj.kksa dk fooj.k midj.kksa dk fooj.k     fVIi.khfVIi.khfVIi.khfVIi.kh    
1- ijh{k.k dk mn~ns';  ,¶Y;wsUV esa miyC/k ikuh dh pH osY;w dk vkdyu djuk  
2- ijh{k.k iSjkehVj  VkjxsV osY;w  6666 ls  ls  ls  ls 9999    pH   (lhek  6 ls 9 pH) 
3- iz;qDr ehVj  iksVsZcy  iksVsZcy  iksVsZcy  iksVsZcy pH ehVj ehVj ehVj ehVj 
4- vU; vko';d midj.k lHkh jsUt ds baMhdsVj isij pH ds lk/kkj.k ijh{k.k gsrq 

Qkbcj ohdj 100 ML {kerk 
5- datwescy pH & dSyhczs'ku cQj ¼ pH 4-0] 7-0] 10-0½ 
6- Tk¡kp tkus okys lsEiy dh ek=k  50 &100 feyhyhVj 
8- fo|qr dusD'ku vko';d gS 
9- lsEiy tk¡p djus dh vkòfr  izR;sd 90000 fnu fnu fnu fnu esa ok;ksVSd ls lsEiy ysa 
10- ijh{k.k LFky ukfer jsYos ySc 
11-  deZpkfj;ksa dh vko';drk  01 

    
ijh{k.k fof/k ijh{k.k fof/k ijh{k.k fof/k ijh{k.k fof/k     
    

•  loZizFke ok;ks Vk;ysV VSad ls fudyus okys ,¶Y;wsUV dk 1 yhVj lsEiy ckWVy esa HkjSaA  
•  ySc esa miyC/k ohdj esa Bhd ls feDl fd;k gqvk 50&100 feyh ,¶Y;wsUV HkjSaA  
•  pH ehVj dks LVs.M ij j[ksa  
•  vc fyfDoM dks yxkrkj feDl djSa ftlls fd ,¶Y;wsUV Bhd ls feDl gks tk,A  
•  vc iksVsZcy bysDVªksM mldh ekdZj ykbu rd chdj ds ,¶Y;wsUV esa Mky nsa rFkk fMLIys esa LVscy 

jhfMax vkus rd mleas j[kk jgus nsaA 

•  pH ehVj ds fMftVy fMLIys ij pH oSY;w vk;sxh ftls jftLVj esa ntZ djSaA 
•  blds ckn pH lsUlj dks fudkydj fMLVhYM okVj ls lkQ djSa] fV';w isij ls ikSaN ysa rFkk e'khu 

ds lkFk ckWDl es j[k nsaA 

•  ijh{k.k fd, x, uewus dks ukyh esa Qsad nas ,oa ohdj dks lkQ ikuh ls lkQ djds j[ksaA 
lko/kkuh%& jhfMax ysus ds iwoZ mi;qDr cQj ls dSyhczs'ku vo’; dj fy;k tk,Alko/kkuh%& jhfMax ysus ds iwoZ mi;qDr cQj ls dSyhczs'ku vo’; dj fy;k tk,Alko/kkuh%& jhfMax ysus ds iwoZ mi;qDr cQj ls dSyhczs'ku vo’; dj fy;k tk,Alko/kkuh%& jhfMax ysus ds iwoZ mi;qDr cQj ls dSyhczs'ku vo’; dj fy;k tk,A
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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. 

  

Silica crucible 

Weighing balance Hot Air Oven         
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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:  
 

•  Heat an empty crucible and clean silica 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. 
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ok;ks Vk;ysV VSad ls fudys ikuh esa miyC/k dqy lkWfyM ijh{k.kok;ks Vk;ysV VSad ls fudys ikuh esa miyC/k dqy lkWfyM ijh{k.kok;ks Vk;ysV VSad ls fudys ikuh esa miyC/k dqy lkWfyM ijh{k.kok;ks Vk;ysV VSad ls fudys ikuh esa miyC/k dqy lkWfyM ijh{k.k    

2222----    VksVyVksVyVksVyVksVy lkWfyM ijh{k.klkWfyM ijh{k.klkWfyM ijh{k.klkWfyM ijh{k.k %  %  %  %  
;g ijh{k.k ok;ks Vk;ysV VSad ls fudyus okys ,¶Y;wsUV dk lsEiy ysdj dqy miyC/k lkWfyM~l dh 
tk¡p djus ds fy, fd;k tkrk gS ftlls fd ckgj fudyus okys ,¶Y;wsUV dks nks"k jfgr cuk;k tk 
ldsA 
ØØØØ----
lalalala----     

midj.kksa dk fooj.k rFkk midj.kksa dk fooj.k rFkk midj.kksa dk fooj.k rFkk midj.kksa dk fooj.k rFkk 
fu/kkZfjr lhek,afu/kkZfjr lhek,afu/kkZfjr lhek,afu/kkZfjr lhek,a    

fVIi.khfVIi.khfVIi.khfVIi.kh    

1- ijh{k.k dk mn~ns'; ;g ijh{k.k ok;ks Vk;ysV VSad ls fudyus okys ,¶Y;wsUV 
dk lsEiy ysdj dqy miyC/k lkWfyM~l dh tk¡p dh 
tkrh gS ftlls fd ckgj fudyus okys ,¶Y;wsUV dks nks"k 
jfgr cuk;k tk ldsA 

2- ijh{k.k iSjkehVj VkjxsV < 750 750 750 750 Mg / 100 ML 

3- iz;qDr ehVj@ midj.k 1- gkWV ,;j vksosu 
2- bysDVªksfud osbax e'khu 

4- datwescy  lsYQ baMhdsfVax flfydk tSy 
5- vU; vko';d midj.k flfydk Ø;wlhoy & 150 ML dsisflVh 

fiisV~l 

Ø;wlhoy dks BUMk djus ds fy, fMLlhdsVj 
6- lsEiy dh ek=k 25 ML 
7-  fo|qr dusD'ku dusD'ku pkfg, 
8- lsEiy tk¡pus dh vkòfr izR;sd izR;sd izR;sd izR;sd 90909090 fnu fnu fnu fnu ds vUrj ij  
9- ijh{k.k LFky Ukkfer jsYos ySc 
10- deZpkfj;ksa dh la[;k 01  

    
ijh{k.k iijh{k.k iijh{k.k iijh{k.k i||||fr %&  fr %&  fr %&  fr %&      
•  150 feyh {kerk dh [kkyh flfydk Ø;wlhoy dks lkQ djSa ,oa 1 ?k.Vs rd 103&105o

C rkieku 
rd gkWV ,;j vksosu esa xeZ djSa A 

•  vc bls fMLlhdsVj esa j[kdj dejs ds rkieku rd B.Mk djSa rFkk izkjfEHkd rkSy dj ysaA  
•  vc Bhd ls feDl fd;k gqvk 25 feyh lsEiy fiisV ls ysdj Ø;wlhoy esa Mkysa ,oa mldks rkSy 

ysaA 

•  lsEiy dh bruh ek=k iz;ksx esa ysa fd mldk jsftM;qvy Hkkj 2-5 ls 200 feyhxzke ds e/; gksA 
•  vc izkIr lkWfyM dks gkWV ,;j vksosu esa 103&105

o
C rkieku ij 01 ?k.Vs ds fy, lq[kk,a ftlls fd 

ikuh lw[k tk,A 

•  MªkbZ gksus ds ckn bldks vkso su ls fMLlhdsVj esa fudky dj j[k nsa rFkk dejs ds rkieku rd 
B.Mk gksus ds ckn mldks  rkSy ysa ,oa Qkbuy otu dks uksV djSaA 

    
    
    



15 

 

dSydqys’ku% dSydqys’ku% dSydqys’ku% dSydqys’ku% mgfexzk dqy lkWfyM@100feyh¾fexzk dqy lkWfyM@100feyh¾fexzk dqy lkWfyM@100feyh¾fexzk dqy lkWfyM@100feyh¾(A-B)x100 x1000@l@l@l@lsEiy dk okWY;wesEiy dk okWY;wesEiy dk okWY;wesEiy dk okWY;we    ML     
 tgk¡        A  ¾ ¾ ¾ ¾ lq[kk;k x;k izkIr lkWfyM $ fM'k (g) 

    B  ¾ ¾ ¾ ¾ [kkyh    fM'k dk otu  (g) 
    
uksV%& uksV%& uksV%& uksV%& lsYQ baMhdsfVax flfydk tSy ueh dks lks[kus ds dkj.k ihyk vFkok lQsn jax esa cny tkrk 
gS] ,slk gksus ij flfydk tSy dks vksosu esa 200ºC rkieku ij rc rd xeZ djSa tc rd fd bldk 
jax uhyk u gks tk,A 
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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. 

Silica crucible 

Weighing balance Hot Air Oven         

Filter flask 
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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. Dry it in 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 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) X 100 X1000 / Volume of sample (mL) 
 
Where,  
   A – Weight of the dried residue + dish (g) 
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   B - Weight of dish (g) 

3333----    dqy fMtksYoMdqy fMtksYoMdqy fMtksYoMdqy fMtksYoM lkWfyM ijh{k.klkWfyM ijh{k.klkWfyM ijh{k.klkWfyM ijh{k.k    ¼foLrr̀ i)fr½¼foLrr̀ i)fr½¼foLrr̀ i)fr½¼foLrr̀ i)fr½%%%%    
 

lsEiy ds ,¶Y;wsUV esa dqy fMtksYoM lkWfyM~l dh miyC/krk dh tk¡p gsrq bl ijh{k.k dks fd;k 
tkrk gS ftlls fd ckgj fudyus okyk Vk;ysV dk ikuh nks" k jfgr fd;k tk ldsA 
ØØØØ----lalalala----     midj.kksa dk fooj.k midj.kksa dk fooj.k midj.kksa dk fooj.k midj.kksa dk fooj.k     fVIi.khfVIi.khfVIi.khfVIi.kh    
1- ijh{k.k dk mn~ns'; ;g ijh{k.k ok;ks Vk;ysV VSad ls fudyus okys 

,¶Y;wsUV esa mifLFkr dqy miyC/k fMtksYoM lkWfyM~l 
dh tk¡p gsrq fd;k tkrk gS ftlls fd ckgj fudyus 
okys ,¶Y;wsUV dks nks"k jfgr fd;k tk ldsA 

2- ijh{k.k iSjkehVj VkjxsV < 350 350 350 350 Mg / 100 feyhfeyhfeyhfeyh 
3- iz;qDr ehVj@ midj.k gkWV ,;j vksosu 

Ø;wlhoy dks BUMk djus ds fy, fMLlhdsVj 
Xykl Qkbcj fQYVj ,lsEcyh fMLd ds lkFk 
osD;we iEi fMLd ds lkFk 
bysDVªksfud csbax csysUl 
esXusfVd fLVjj 

4- datwescy  lsYQ baMhdsfVax flfydk tSy] OgkVesu Xyklcwy 
fQYVj 

5- vU; vko';d midj.k flfydk Ø;wlhoy & 150 ML dsisflVh 
fiisV 

6- lsEiy dh ek=k 25 ML 
7- fo|qr dusD'ku dusD'ku pkfg, 
8-  lsEiy tk¡pus dh vkòfr izR;sd izR;sd izR;sd izR;sd 90909090 fnu fnu fnu fnu ds vUrj ij  
9- ijh{k.k LFky Ukkfer jsyos ySc 
10- deZpkfj;ksa dh la[;k 01  

    
ijh{k.k iijh{k.k iijh{k.k iijh{k.k i||||fr %&  fr %&  fr %&  fr %&      
1- loZizFke mijksDr lHkh midj.kks a dh miyC/krk ySc esa gksuk lqfuf'pr djSaA 
2- vc [kkyh flfydk Ø;wlhoy dks yxHkx 180

o
C±2

o
C  rd 1 ?k.Vs rd gkWV ,;j vksosu esa xeZ 

djSa] MªkbZ gksus ds ckn bls fMLlhdsVj esa fudky dj j[k nsa rFkk B.Mk gksus ds ckn mls rkSy ysaA 
3- vc Xykl Qkbcj fQYVj ,lsEcyh esa fMLd yxk,a] osD;we iEi pyk,a rFkk fMLd dks 20 feyh 

jhtsUV xzsM ikuh ls 3 ckj osD;we dh lgk;rk ls lkQ djSaA 
4- vc vkok';drkuqlkj Ø;wlhoy dks gkWV ,;j vksosu esa 180±2

o
C rd 1 ?k.Vs ds fy, lq[kk, aA 

MªkbZ gksus ds ckn bls fMLlhdsVj esa j[ksa rFkk mi;ksx ls igys rkSy dj ysa A 
5- lsEiy dks Bhd ls feDl djSa fQj 25 ML lsEiy ysa rFkk bldks esXusfVd fLVjj ls feDl djds 

fiisV dh lgk;rk ls Xykl Qkbcj fQYVj ,lsEcyh esa Mky nsa rFkk osD;we dh lgk;rk ls fQYVj 
djSaA 

6- 10ML okWY;we ds fMLVhYM okVj ls 3 ckj lkQ djSaA lkQ djrs le; /;ku j[ksa fd izR;sd lQkbZ 
ds nkSjku ikuh iw.kZ #i ls Mª su gks tk,A 
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7- fQYVjsV dks igys ls rkSyh gqb Z lkQ Ø;wlhoy esa LFkkukUrfjr djSaaA lsEiy dh bruh ek=k iz;ksx 
esa ysa fd cpk gqvk lkWfyM yxHkx 2-5 ls 200 fexzk ds e/; jgsA 

 

8- vc Ø;wlhoy dks gkWV ,;j vksosu esa 180±2
o
C rd ikuh lw[kus rd lq[kk,aA MªkbZ gksus ds ckn 

dejs ds rkieku rd B.Mk djus ds fy, bls fMLlhdsVj esa j[ksa ,oa Qkbuy otu dks uksV djSaA 
 

dSydqys’ku%dSydqys’ku%dSydqys’ku%dSydqys’ku%mg dqy fMtksYoM lkWfyM@100 feyh dqy fMtksYoM lkWfyM@100 feyh dqy fMtksYoM lkWfyM@100 feyh dqy fMtksYoM lkWfyM@100 feyh¾¾¾¾(A-B) x100x1000@@@@lsEiy dk okWY;we lsEiy dk okWY;we lsEiy dk okWY;we lsEiy dk okWY;we (ML)        
  tgk¡        A  ¾ ¾ ¾ ¾ lq[kk, x, jsthM;w dk otu $ fM'k (g) 

    B  ¾ ¾ ¾ ¾ [kkyh    fM'k dk otu  (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 ml 

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 electride 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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dqy fMtksYoMdqy fMtksYoMdqy fMtksYoMdqy fMtksYoM lkWfyM ijh{k.k lkWfyM ijh{k.k lkWfyM ijh{k.k lkWfyM ijh{k.k ¼ lk/kkj.k i)fr½¼ lk/kkj.k i)fr½¼ lk/kkj.k i)fr½¼ lk/kkj.k i)fr½    %%%%    
 

lsEiy ds ,¶Y;wsUV esa dqy fMtksYoM lkWfyM~l dh miyC/krk dh tk¡p gsrq bl ijh{k.k dks fd;k 
tkrk gS ftlls fd ckgj fudyus okyk Vk;ysV dk ikuh nks" k jfgr fd;k tk ldsA 
 
ØØØØ----lalalala----     midj.kksa dk fooj.k midj.kksa dk fooj.k midj.kksa dk fooj.k midj.kksa dk fooj.k     fVIi.khfVIi.khfVIi.khfVIi.kh    

    
1- ijh{k.k dk mn~ns'; ;g ijh{k.k ok;ks Vk;ysV VSad ls fudyus okys 

,¶Y;wsUV esa mifLFkr dqy miyC/k fMtksYoM lkWfyM~l 
dh tk¡p gsrq fd;k tkrk gS ftlls fd ckgj fudyus 
okys ,¶Y;wsUV dks nks"k jfgr fd;k tk ldsA 
 

2- ijh{k.k iSjkehVj VkjxsV < 350 350 350 350 Mg / 100 feyhfeyhfeyhfeyh    
 

3- iz;qDr ehVj@ midj.k iksVsZcy iksVsZcy iksVsZcy iksVsZcy VhVhVhVh----MhMhMhMh----,l,l,l,l---- ehVj ehVj ehVj ehVj    
 

4- vU; vko';d midj.k ohdj 100 & 150 ML dsisflVh 
 

5- lsEiy dh ek=k 100 ML 

 
6-  lsEiy tk¡pus dh vkòfr izR;sd izR;sd izR;sd izR;sd 90909090 fnu fnu fnu fnu ds vUrj ij  

 
7- ijh{k.k LFky Ukkfer jsyos ySc 

 
8- deZpkfj;ksa dh la[;k 01  

 
    
ijh{k.k iijh{k.k iijh{k.k iijh{k.k i||||fr %&  fr %&  fr %&  fr %&      
    

1. loZizFke mijksDr lHkh midj.kks a dh miyC/krk ySc esa gksuk lqfuf'pr djSaA 
 

2. dkap ds fxykl esa lsaEiy dks HkjsaA mlds cknfyfDoM dks yxkrkj feDl djSa ftlls fd 
,¶Y;wsUV Bhd ls feDl gks tk,A  

 
3. vc Vh-Mh-,l- ehVj dks vku djds bysDVk̀sM dks fxykl esa fu'kku rd Mqck,a A 

 
4. ehVj ds fMLIys ij Vh-Mh-,l- dh csY;w vk,xh bls uksV djSa A 

 
5. ,d ckj iqu% VsLV dks nksgjk,a ,oa csY;w dsk jftLVj esa ntZ djSa A 
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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 

 

 

 

 

 

 

 

 

 

 

 

S. 

No. 

Description Details 

1.  Purpose of test To estimate amount of total volatile solids available in the 

eff luent. 

2.  Target value  < 500 mg /100 ml 

3.  Equipments required Electronic w eighing balance, pipettes, Silica crucibles, 

Hot air oven, muffle furnace, desiccators, f ilter assembly. 

4.  Consumable  Self indicating silica gel. Whatman Glass w ool f ilters 

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. 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. 

MUFFLE FURNACE 
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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----    dqy dqy dqy dqy oksykVkbyoksykVkbyoksykVkbyoksykVkby lkWfyM ijh{k.klkWfyM ijh{k.klkWfyM ijh{k.klkWfyM ijh{k.k % % % % 

lsEiy ds ,¶Y;wsUV esa dqy miyC/k oksykVk;y lkWfyM~l dh miyC/krk dh tk¡p gsrq bl ijh{k.k dks 
fd;k tkrk gS ftlls fd ckgj fudyus okyk Vk;ysV dk ikuh nks"k jfgr fd;k tk ldsA 
ØØØØ----lalalala----     midj.kksa dk fooj.k midj.kksa dk fooj.k midj.kksa dk fooj.k midj.kksa dk fooj.k     fVIi.khfVIi.khfVIi.khfVIi.kh    
1- ijh{k.k dk mn~ns'; ;g ijh{k.k ok;ks Vk;ysV VSad ls fudyus okys ,¶Y;wsUV 

esa mifLFkr dqy miyC/k oksykVk;y lkWfyM~l dh tk¡p 
gsrq fd;k tkrk gS ftlls fd ckgj fudyus okys 
,¶Y;wsUV dks nks" k jfgr fd;k tk ldsA 

2- ijh{k.k iSjkehVj VkjxsV < 500 500 500 500 Mg / 100 feyhfeyhfeyhfeyh 
3- iz;qDr ehVj@ midj.k gkWV ,;j vksosu 

Xykl Qkbcj fQYVj ,lsEcyh fMLd ds lkFk 
fMLlhdsVj 
bysDVªksfud csbax csysUl 
esXusfVd fLVjj] eQy Qjusl 

4- datwescy  lsYQ baMhdsfVax flfydk tSy] OgkVesu Xyklcwy fQYVj 
5- vU; vko';d midj.k flfydk Ø;wlhoy & 150 ML dsisflVh] fiisV 
6- lsEiy dh ek=k 25 ML 
7- fo|qr dusD'ku dusD'ku pkfg, 
8-  lsEiy tk¡pus dh vkòfr izR;sd izR;sd izR;sd izR;sd 90909090 fnu fnu fnu fnu ds vUrj ij  
9- ijh{k.k LFky Ukkfer jsyos ySc 
10- deZpkfj;ksa dh la[;k 01  

    

ijh{k.k iijh{k.k iijh{k.k iijh{k.k i||||fr %&  fr %&  fr %&  fr %&      
1- loZizFke mijksDr lHkh midj.kks a dh miyC/krk ySc esa gksuk lqfuf'pr djSaA 
2- vc [kkyh flfydk Ø;wlhoy dks 550o

C rd 1 ls 2 ?k.Vs rd eQy Qjusl esa xeZ djSaA 
3- MªkbZ gksus ds ckn bls fMLlhdsVj esa fudky dj j[k nsa rFkk dejs ds rkieku rd B.Mk gksus ds 

ckn mls rkSy ysaA 
4- vc 25 feyh Bhd ls feDl fd;k gqvk lsEiy dks fiisV esa Mkysa rFkk vc igys ls rkSyh gqbZ 

flfydk Ø;wlhoy esa HkjSaA 
5- vc flfydk Ø;wlhoy dks gkWV ,;j vksosu esa 103 ls 105ºC rkieku ij ikuh iw. kZ#i ls lw[kus 

rd j[ksaA 
6- vc flfydk Ø;wlhoy dks fudkysa rFkk eQy Qjusl esa 550ºC ij 1?k.Vs ds fy, j[ksaA 
7- fMLlhdsVj esa flfydk Ø;wlhoy dks B.Mk djSaA 
8- Qkbuy otu dks uksV djSaA 
dSydqys’ku%dSydqys’ku%dSydqys’ku%dSydqys’ku%mg dqy oksykVk;y l dqy oksykVk;y l dqy oksykVk;y l dqy oksykVk;y lkWfyM@100 feyh¾kWfyM@100 feyh¾kWfyM@100 feyh¾kWfyM@100 feyh¾(A-B)x100@lsEiy dk okWY;we¼@lsEiy dk okWY;we¼@lsEiy dk okWY;we¼@lsEiy dk okWY;we¼ML)    tgk¡   A 

¾ ¾ ¾ ¾ dqy lkWfyM (mgs) 

                              B ¾ ¾ ¾ ¾ lw[ks    jsthM;w dk otu$fM'k(g)&fM'k(g) dk otu ¼vc osY;w dks feyhxzke esa 
dUoVZ djSa½A 
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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. 
No. 

Description Details 

1.  Purpose of test To estimate COD of the effluent to ensure 

environmental parameters. 

2.  Target value  < 2000 mg O2 / 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 sampling 90 days 

8.  Testing spot Govt. approved Labs./DRDE  

9.  Staff required  01 

 

Regents:  

A. Standard potassium dichromate solutions (0.04167M) – Dissolve 12.259 g K2Cr2O7, 

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

B. Sulfuric acid reagent: Add Ag2SO4 crystals or power to concentrate H2SO4 at the rate of 

5.5 g Ag2SO4 / Kg of H2SO4. 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 FeSO4 .7 H 2O in distilled water dilute to 1000 mL. 

 

D. Standard Ferrous ammonium Sulphate titrant ( 0.25) – Dissolve 98 g of Fe(NH4)2 .6 H2O 

in distilled water. Add 20 mL con. H2SO4 , cool and dilute to 1 litre standardize this solution 

on the day of estimation against Standard potassium dichromate solution. 

E. Mercuric sulphate -  HgSO4 crystals or powder. 

F. 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 O2 / mg and this solution has a theoretical COD of 500µg 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 HgSO4, several glass  beads/ Chemstones, and very slowly add 5.0 ml of 

sulfuric acid, with mixing to dissolve HgSO4. 

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

••••  Add 25.0 mL 0.04167 M K2Cr2O7 solution and mix. 

••••  Attach condenser to digestion tubes and cool the contents by swirling and mixing in running 

tap water. 

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

••••  Continue swirling 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 K2Cr2O7 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) X N 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. 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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5555----    dsfedy vkDlhtu fMekaM ijh{k.kdsfedy vkDlhtu fMekaM ijh{k.kdsfedy vkDlhtu fMekaM ijh{k.kdsfedy vkDlhtu fMekaM ijh{k.k&&&&(Chemical Oxygen Demand (COD) 
 

;g ijh{k.k ,¶Y;w,asV esa dSfedy vkDlhtu fMekUM ¼¼¼¼COD½½½½ dh tkudkjh izkIr djus gsrq fd;k 
tkrk gS A 
ØØØØ----lalalala----     midj.kksa dk fooj.k midj.kksa dk fooj.k midj.kksa dk fooj.k midj.kksa dk fooj.k     fVIi.khfVIi.khfVIi.khfVIi.kh    
1- ijh{k.k dk mn~ns'; ,¶Y;w,asV esa,¶Y;w,asV esa,¶Y;w,asV esa,¶Y;w,asV esa dSfedy vkDlhtu fMekUM ¼COD½ dh 

tkudkjh izkIr djus  gsrq A 
2- ijh{k.k iSjkehVj < Max. 2000 mgO2 / yhVjyhVjyhVjyhVj    
3- iz;qDr ehVj@ midj.k COD MkbtsLVj V;wCl ds lkFk 
4- iz;qDr vko';d midj.k esXusfVd fefDlax IysVQkeZ] dUMsUlj] C;wjsV] esXusfVd 

fLVjj] esXusfVd ckj 

vko';d jlk;u 
5- datqescYl lY¶;wfjd ,flM] flYoj lYQsV 

ejD;wfjd DyksjkbM] iksVs f'k;e MkbØksesV 
Qsjksu baMhdsVj] Qsjl veks fu;e lYQsV 
gksekstsfu;l estfjax flysUMjl  (25+100+500+1000 ML 

dsisflVh) 
Xykl  cwy fQYVlZ 

6- Tkk¡p fd, tkus oky s 
lsEiy dh ek=k 

5&10 feyh lsEiy 

7- fo|qr dusD'ku vko';d gS 
8- lsEiy tk¡pus dh vkòfr izR;sd 90 fnuksa esa  
9-  ijh{k.k LFky dsoy ljdkjh ySc dsoy ljdkjh ySc dsoy ljdkjh ySc dsoy ljdkjh ySc / DRDE/ GWL 

10- deZpkfj;ksa dh la[;k 01  
    

mi;qDr jlk;u mi;qDr jlk;u mi;qDr jlk;u mi;qDr jlk;u (Reagents) 

A.  LVs.MMZ  LVs.MMZ  LVs.MMZ  LVs.MMZ K2Cr2 O7 foy;u foy;u foy;u foy;u (0.04167 M) :- 

12.2 gm K2Cr2O7 dks 2 ?kaVs ds fy, 150ºC ij gkWV ,;j vksosu esa MªkbZ gksus ds fy, j[krs gSA 

fQj bldks B.Mk gksus ds fy, fMLlhdsVj esa j[krs gSA B.Mk gksus ds ckn bls rkSy ysrs gS 

,oa 1000  ML esa ?kksyrs gSA 

B.     H2SO4 jlk;u jlk;u jlk;u jlk;u :- 2-5 yhVj H2SO4 (lkUnz) esa 5-5 xzke Ag2SO4/kg Mkyrs gS rFkk bls   1&2 fnu ds 

fy, fMtksYo gksus ds fy, j[k nsrs gSA  

C.  Qsfj;u baMhdsVj foy;u Qsfj;u baMhdsVj foy;u Qsfj;u baMhdsVj foy;u Qsfj;u baMhdsVj foy;u  :-  1-485 xzke dk 1,10  QsukuFkzks fyu eksuksgkbMªsV rFkk 695 fexzke 

FeSO4. 7 H2O dks 1000 feyh fMLVhYM okVj esa ?kksyrs gSA  
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D. LVs.MMZ QSjl veksfu;e lYQsV VªkbVsV LVs.MMZ QSjl veksfu;e lYQsV VªkbVsV LVs.MMZ QSjl veksfu;e lYQsV VªkbVsV LVs.MMZ QSjl veksfu;e lYQsV VªkbVsV (0.25 M) :- 98xzke Fe(NH4)2 (SO4)2 .6 H2O dks 1000 feyh 

fMLVhYM okVj esa ?kksyrs gSa rFkk 20 feyh lkUnz H2SO4 feykrs gS rFkk 1 yhVj rd Mk;ywV 

djrs gSA bl lksyw'ku dks ,LVhesV djus okys fnu ds fy, ¼LVs.MMZ iksVsf'k;e MkbØksesV½ 

gsrq LVs.MMZ dj nsrs gSA   

E. ejD;wfjd lYQsV %&ejD;wfjd lYQsV %&ejD;wfjd lYQsV %&ejD;wfjd lYQsV %& HgSO4 fØLVy ;k ikmMj 

F. lYQsfed ,flM %&lYQsfed ,flM %&lYQsfed ,flM %&lYQsfed ,flM %& ukbVªsV ds bUVjQsjkUl dks nwj djus ds fy, mi;ksx djrs gSA  

G. KHP (iksVsf'k;e gkbMªkstu ¶FkSysViksVsf'k;e gkbMªkstu ¶FkSysViksVsf'k;e gkbMªkstu ¶FkSysViksVsf'k;e gkbMªkstu ¶FkSysV ) :-  KHP  gYdk Øl djrs gS ,oa 110ºC ij MªkbZ djrs gS rFkk 

mi;ksx djus ls igys 425 fe-xzke KHP  dks 1000 feyh esa ?kksyrs gSA  

KHP  dh F;ksfjVhdy COD 1.176  mgO2 / mg gksrh gS rFkk bl lksyw'ku dh F;ks fjVhdy COD 500  

mgO2 / ML gksrh gS   

ijh{k.k ijh{k.k ijh{k.k ijh{k.k fof/kfof/kfof/kfof/k %&   %&   %&   %&      

1. COD oSY;w dh x.kuk djus ds fy, buksdqye ds lsEiy (uewus) dh de ek=k (5-10 feyhs) ysrs gS 

rFkk mldks 50 feyh rd Mk;ywV djrs gS A 

2. vc 100 fe-xzke HgSO4, dqN Xykl ohM~l rFkk 5 feyh H2SO4 mlesa /khjs /khjs Mkydj Bhd 

izdkj ls feDl djus gsrq Mkyrs gS ,oa bls BaMk djrs gSA 

•  vc 25 feyh 0.04167 M  K2Cr2O7 foy;u feykdj mls feDl djrs gSA 
•  ¶ykLd dks daMsUlj ls tksM nsrs gS ,oa ¶ykLd dks ?kqekrs jgrs gSa ftlls fd ¶ykLd 

xeZ ugha gks ikrk gSA 
•  vc 20 feyh H2SO4 feykrs gS rFkk ¶ykLd dks vks fiu ,.M dUMs'kj esa yxkdj BaMk 

djrs gSA 

•  vc ¶ykLd dks yxkrkj ?kqekrs gq, ,oa fyfDoM dks  feDl djrs gq, H2SO4 jlk;u      
feykrs gSA 

•  NksVs chdj ls @,Y;wehfu;e QkWby ls daMslj ds vks fiu ,.M dks doj dj nsrs gS 
ftlls fd ckgjh pht u fey ldsA 

•  vc 150ºC ij 2 ?kaVs ds fy, jh¶ysDl @Mkbts'ku djrs gSA 
•  dMsalj dks fMLVhYM okVj ls BaMk djrs gS rFkk lkQ djrs gSA  
•  vc jh¶ysDl dMsalj dks vyx dj nsrs gS rFkk feDlj dks mlds nqxus oksY;we ds fy, 

nks ckj fMLVhYM okVj ls Mk;ywV djrs gS ,oa BaMk djrs gSA  

•  vc vf/kd K2Cr2O7 dks FAS ds lkFk 0-10&0-15 feyh ¼2&3 MªkWi½ Qsjksu baMhdsVj dk 
iz;ksx djrs gq, VkbVªsV djrs gSA 

•  vc uhys&gjs ls yky&dRFkbZ jax ifjofrZr gksus dh izfØ;k dks ns[ksa ;h 1 feuV ;k 
vf/kd le; rd jgrk gSA  
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•  MqIyhdsV dks mlds vkSlr ds 5% rd ds vuqikr esa vkuk pkfg,A 
•  blh izdkj Cysad dUVsfuax jhtsUV dks lsEiy ds cjkcj fMLVhYM okVj ls jh¶yDl rFkk 

VkbVªsV djrs gSA  
    

LVsaMMZ lksyw'ku cukuk LVsaMMZ lksyw'ku cukuk LVsaMMZ lksyw'ku cukuk LVsaMMZ lksyw'ku cukuk (Determination of STD solution) 

LVsaMMZ KHP  lksyw'kku ij VsLV djds rduhd dk vkdyu djSa ,oa jlk;uksa dh DokfyVh 

lqfuf'pr djSaA  

dSydqys’ku%dSydqys’ku%dSydqys’ku%dSydqys’ku%    

    COD(mg/ML)  ¾ ¾ ¾ ¾ (A-B) x N x 8000 x Dilution factor / ML of sample     

 

  tgk¡    A    ¾ ML of FAS (Use for blank) 

    B    ¾ ML of FAS (Use for Sample) 

    N   ¾ Molarity of FAS (0.25) 

  8000  ¾ Milliequivalent weight of Oxygen 

Lko/kkfu;k¡Lko/kkfu;k¡Lko/kkfu;k¡Lko/kkfu;k¡ %&   %&   %&   %&      

1- jh¶ysDl feDlpj dks xeZ djus ds iwoZ Bhd ls feDl djSa ftlls fd ¶ykLd dh ykWdy 
okWVe ghfVax ls cpk tk lds rFkk ¶ykLd ds n`o ls mQku u vk ldsA 

2- lsEiyksa dh COD jsat ds vuqlkj gh Mk;yw;ku cuk,aA 
3- lY¶;wfjd ,flM jhtsUV esa flYoj lYQsV dks iw.kZ #i ls fMllksyw'ku gksuk lqfuf'pr djSaA   
4- lY¶;wfjd ,flM jlk;u dks Amber  jax dh cksry esa va/ksjs esa j[ksa ;k ,Y;wehfu;e foil esa 

yisVdj j[kSaA 
5- ,flM dh gsUMfyax ds le; ySo dksV rFkk nLrkus vo'; igusaA 
6- ges'kk okVj daVsuj dh nhokj ds fdukjs ij gh ,flM HkjsaA 
7- tc dUVsUV #e rkieku ij igq¡p tk, rks VkbVªs'ku djSaA 
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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 

chamber 
Incubator 

Micropipette
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S. N Description Details 

1.  Purpose of test To estimate the fecal coli form bacteria count on 

effluent. 

2.  Target value  > 99% reduction ( Lessthan 10
8
/100 ML ) 

3.  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 ml 

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
-1

) and subsequent 9 ml water blank test 

tubes as No. 2 (10
-2

), No. 3 (10
-3

), No. 4 (10
-4

), No. 5 (10
-5

), No. 6 (10
-6

), No. 7 (10
-7

), No. 8 

(10
-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
-2

) 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 (100µl) 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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 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

-3
 dilution the fecal coli form count would 

be: 

   FC count (CFU / 100 ml)   =   160 X 1000 X 100 
                                                                0.1 
          =   1.6 X 10

8
 

 
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. 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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6666---- fQdy dkWyh QkWEZlfQdy dkWyh QkWEZlfQdy dkWyh QkWEZlfQdy dkWyh QkWEZl % % % %    

,¶Y;w,UV esa fQdy dkWyh QkWeZl oSDVhfj;k dk vkdyu djukA 
 

ØØØØ----lalalala----     midj.kksa dk fooj.k midj.kksa dk fooj.k midj.kksa dk fooj.k midj.kksa dk fooj.k     fVIi.khfVIi.khfVIi.khfVIi.kh    
1- ijh{k.k dk mn~ns'; ,¶Y;w,UV esa fQdy dkWyh QkWeZl oSDVhfj;k dk 

vkdyu djukA 
2- ijh{k.k iSjkehVj  > 99999999%  Reduction (< 10

8 
CFU/100 ml) 

3- iz;qDr midj.k ysehukj ,;j ¶yks pSEcj ] bUD;wosVj] esXusfVd fLVjj  
4- datwescy  VsLV V;wc] FC ehfM;k IysV] LizsMj] fiisV] dkWuhdy 

¶ykLd] Xykl ekdZj 
5- lsEiy dh ek=k 10 ML 
6- fo|qr dusD'ku dusD'ku pkfg, 
7-  lsEiy tkapus dh vko`fr 90 fnuksa esa 90 fnuksa esa 90 fnuksa esa 90 fnuksa esa  
8- ijh{k.k LFky dsoydsoydsoydsoy  Govt. ySc@ ySc@ ySc@ ySc@ DRDE esa  esa  esa  esa     
9- deZpkfj;ksa dh la[;k 02  

    
    

ijh{k.k iijh{k.k iijh{k.k iijh{k.k i||||fr %&  fr %&  fr %&  fr %&      
 

 

Media rFkk rFkk rFkk rFkk plate preparation  
 

A. ehfM;k daEiksth'kuehfM;k daEiksth'kuehfM;k daEiksth'kuehfM;k daEiksth'ku Media Composition: 

dzedzedzedze  vkbVevkbVevkbVevkbVe Amount ¼ek=k½ ¼ek=k½ ¼ek=k½ ¼ek=k½ (g/L) 

1. ysDVkst 12.5 

2. VªkbIVksu 10 

3. izksVht isIVksu 5 

4. lksfM;e DyksjkbM 5 

5. bZLV ,DVªsDV 3 

6. Ckkby lkYV 1.5 

7. ,fuyhu CY;w 0.1 

8. fMLVhYM okVj 1000 ML 
 

 

1- loZizFke ehfM;k dks 30 feuV rd mckysa] bls LVsfjykbt u djSa A 
 

2- izR;sd Petri Dish esa yxHkx 25 feyh- BaMk FC ehfM;e Hkjsa A ehfM;k ds lWkfyM gksus ds ckn mijh 
fgLlk can dj nsa rFkk bls vkxs mi;ksx ds fy, j[k ysa A 
  

B. Mk;yw'ku dh rS;kjh %& Mk;yw'ku dh rS;kjh %& Mk;yw'ku dh rS;kjh %& Mk;yw'ku dh rS;kjh %& (Dilution Preparation)     

1- ysoy 90 ML okVj Cyasd dksfudy ¶ykLd ua- 1(10
-1

) rFkk nwljk 9ML okVj Cyasd VsLV V;wc 

ua- 2(10
-2

), ua-3(10
-3

), ua-4(10
-4

), ua-5(10
-5

), ua-6(10
-6

), ua-7(10
-7

), ua-8(10
-8

) Xykl ekdZj ds lkFkA 



36 

 

2- 10 feyh Bhd ls feDl fd;k gqvk ,¶;w,aV dk lsEiy ysa mlesa 90 ML okVj Cysad Mky nsa 

ftlls fd (10
-1

) Mk;yw'ku cuk;k tk ldsA 

uksVuksVuksVuksV    %&%&%&%&    Mk;yw'ku dks ysfeukj ,;j ¶yks psEcj esa ys tkus@LFkkukUrj.k djus ds fy, LVsjk;y 

fiisVl dks gh iz;ksx esa ysaA        

3- ;wuhQkseZ lLias'ku izkIr djus ds fy, Mk;yw'ku dks esXusfVd fLVjj ij 2 feuV rd Bhd ls 

fgyk,aA 

4- vc 1ML lLias'ku dks ua- 1 ls ua- 2 V;wc esa LFkkukUrfjr djSaA ftlls fd 10
-2  Mk;yw'ku 

cuk;k tk ldsA bls de ls de 1 feuV rd fgyka,A 

5- vc mijksDrkuqlkj vU; Mk;yw'ku rS;kj djSaA 

uksVuksVuksVuksV    %&%&%&%&    rqyuk djus rFkk dSydqys'ku djus ds fy, Human excreta ij fQdy dkWyh QkeZl 

dkmaV dk ,LVhesV djSaA        

C. buksdqyebuksdqyebuksdqyebuksdqye (Inoculum)        

1- LizsMj dks 95% bFkkby ,Ydksgy okys chdj esa j[ksa] LizsMj dks fudkyas rFkk tyrh gqbZ ykS ls ikl 

djaSA ,Ydksgy dks iw.kZ #i ls tyk,a rFkk jkWM dks 30 ls 45 lSds.M rd B.Mk djSaA 

2- fofHkUu Mk;yw'ku ls 3 IysVksa esa 0.1 ML (100 ul) lLias'ku LFkkukUrfjr djSaA bls IysV ds lsUVj esa 

gh j[ksaA 

3- Petri dish doj dks ,d gkFk ls fudkysa] LIizsMj dks ljQsl ds vkxkj ij /khjs ls Nq, a] rFkk bls 

ihNs ewo djk,a blh le; nwljs gkFk ls IysV dks jksVsV djk,aA 

4- tc lLias'ku vkxkj ehfM;e ij lw[k tk, ;k ,CtkcZ gks tk, rks IysV dk <Ddu can dj  nsaA 

5- vc IysV dks bUD;wosVj esa 44-5ºC rd 48 ?kaVs ds fy, mYVk j[k nsa A   

  vkCtosZ'kuvkCtosZ'kuvkCtosZ'kuvkCtosZ'ku    

1- vc IysVksa dks uhys vFkok yxHkx uhys fVU.M dkyksuh rFkk mudh la[;k ds fy, ns[ksaA bl le; 
lQsn] Øhe dyj ;k My lQsn dkyksuh dh x.kuk u djSaA 
2- fu/kkZfjr Mk;yw'ku ls IysV dks flysDV djSa ftlesa 30 ls 300 dh jsUt esa miyC/k gks rFkk IysV 
dkmaV djSaA 
3- fVªiyhdsV dkyksuh dkmaV dk vkSlr fudkysa 
4- ftruk dkmaV vk;k gks mls vius fjtYV jftLVj esa ntZ djSaA 
    
dSydqys'ku dSydqys'ku dSydqys'ku dSydqys'ku     
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fQdy dkWyh QkWeZl dkmaV dks CFU/100 ML dh la[;k ds lanHkZ esa dSydqysV djSaA fuEufyf[kr QkeqZys 
dk iz;ksx djSaA     
fQdy dkWyh QkWeZl dkmaV  (CFU/100 ML) =  ehu IysV dkmaV X  Mk;yw'ku QsDVj X  100  

       ____________________________________ 

                                                    lsEiy dk oksY;we    
 
% Reduction                                      =  (count in human excreta – count in sample)X100  
                ____________________________________ 

                                             count in human excreta  

mnkgj.kmnkgj.kmnkgj.kmnkgj.k  
;fn 10

-3
 Mk;yw'ku esa 160 dkyksuh dh x.kuk dh xbZ gS (average of 3 replicates) rks dkWyh QkWeZl 

dkmaV fuEu izdkj ls gksxkA 
 

FC count (CFU/ 100 ML)        =  160 x 1000 x 100  
                              _________________    = 1.6 X 10

8
 

                                   0-1    
Lko/kkfu;k¡Lko/kkfu;k¡Lko/kkfu;k¡Lko/kkfu;k¡ %& %& %& %&    
    
1- lsEiy dks Bhd ls feDl fd;k tk,A 
2- vxys lsEiy ds fy, ,fydkWV dks fudkyus ds iwoZ izR;sd Mk;yw'ku dks Bhd izdkj ls 

fgyka,A 
3- izR;sd Mk;yw'ku ds fy, vyx ls LVsjk;y fiisV ;k fVi dks yssaA 
4- lHkh Mk;yw'ku esfdax rFkk buksdqye dks ysfeukj ,;j ¶yks psEcj esa gh djSaA 
5- lHkh IysVksa dks mij dh vkSj dh iksth'ku esa bUD;wosV djuk pkfg,  
6- bUD;woz'ku ds nkSjku ehfM;e dh Øsafdax dks cpkus ds fy, 25 ls 30 feyh ehfM;k dks vo'; 

Mkyuk pkfg,A 
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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 out to  measure pH value of the inoculum.    
 

S. No. Description Details 

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

2.  Target value 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 – 100 ml. 

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. 

� 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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¼c½ cSDVhfj;k dYpj ¼buksdqye½ mRikn ds fy, ijh{k.k Ldhe%¼c½ cSDVhfj;k dYpj ¼buksdqye½ mRikn ds fy, ijh{k.k Ldhe%¼c½ cSDVhfj;k dYpj ¼buksdqye½ mRikn ds fy, ijh{k.k Ldhe%¼c½ cSDVhfj;k dYpj ¼buksdqye½ mRikn ds fy, ijh{k.k Ldhe%    
        

mDr IykUV }kjk rS;kj fd, x,mDr IykUV }kjk rS;kj fd, x,mDr IykUV }kjk rS;kj fd, x,mDr IykUV }kjk rS;kj fd, x, oSDVhfj;k oSDVhfj;k oSDVhfj;k oSDVhfj;k dYpj dYpj dYpj dYpj ¼ ¼ ¼ ¼buksdqyebuksdqyebuksdqyebuksdqye    ½ ij rFkk IykUV ls mRiUu ehFksu xSl ½ ij rFkk IykUV ls mRiUu ehFksu xSl ½ ij rFkk IykUV ls mRiUu ehFksu xSl ½ ij rFkk IykUV ls mRiUu ehFksu xSl 
gsrq fuEu ijh{k.k igsrq fuEu ijh{k.k igsrq fuEu ijh{k.k igsrq fuEu ijh{k.k i||||fr vuqeksfnr dh xbZ gSA   fr vuqeksfnr dh xbZ gSA   fr vuqeksfnr dh xbZ gSA   fr vuqeksfnr dh xbZ gSA           
    

1111----    pH ekud ijh{k.k ekud ijh{k.k ekud ijh{k.k ekud ijh{k.k % % % %        
    

;g ijh{k.k mRikn esa miyC/k ikuh dh pH osY;w dks Li"V djrk gS ftlls fd buksdqye dh 
mi;qDrrk ,oa LVsfcfyVh ds Lrj dk Kku gksrk gSA  
ØØØØ----lalalala----     midj.kksa dk fooj.k midj.kksa dk fooj.k midj.kksa dk fooj.k midj.kksa dk fooj.k     fVIi.khfVIi.khfVIi.khfVIi.kh    
1- ijh{k.k dk mn~ns';  ,¶Y;wsUV esa miyC/k ikuh dh pH osY;w dk vkdyu djuk  
2- ijh{k.k iSjkehVj  VkjxsV osY;w  6666----5555 ls 7 ls 7 ls 7 ls 7----5555    pH    
3- iz;qDr ehVj Vscy VkWi pH ehVj  ehVj  ehVj  ehVj @@@@ iksVsZcy  iksVsZcy  iksVsZcy  iksVsZcy pH ehVj ehVj ehVj ehVj 
4- vU; vko';d midj.k lHkh jsUt ds baMhdsVj isij pH ds lk/kkj.k ijh{k.k gsrq 

esXusfVd fLVjj & chdj esa Hkjs nzO; dks ?kqekus gsrq 
Qkbcj ohdj 100 ML {kerk 

5- datwescy pH & dSyhczs'ku cQj ¼ pH 4-0] 7-0] 10-0½ 
6- Tk¡kp tkus okys lsEiy dh ek=k  50 &100 feyhyhVj 
7- fo|qr dusD'ku vko';d gS 
8- lsEiy tk¡p djus dh vkòfr  izR;sd 07070707 fnu fnu fnu fnu esa IykUV ls lsEiy ysa 
9- ijh{k.k LFky ukfer jsyos ySc 
10-  deZpkfj;ksa dh vko';drk  01 

    

ijh{k.k fof/k ijh{k.k fof/k ijh{k.k fof/k ijh{k.k fof/k     
•  loZizFke ok;ks Vk;ysV VSad ls fudyus okys ,¶Y;wsUV dk 2 yhVj lsEiy ckWVy esa HkjSaA  
•  ySc esa miyC/k ohdj esa Bhd ls feDl fd;k gqvk 50&100 feyh ,¶Y;wsUV HkjSaA  
•  pH ehVj dks LVs.M ij j[ksa rFkk fo|qr dusD'ku yxk,aA 
•  vc esXusfVd fLVjj ij chdj dks j[ksaA eSXusfVd ckj dks yxk;sa rFkk fyfDoM dks yxkrkj feDl 

djSa ftlls fd ,¶Y;wsUV Bhd ls feDl gks tk,A  
•  vc bysDVªksM rFkk VsEizspj dEiulslu jkWM dks fMLVhYM okVj ls lkQ djSa rFkk fV';w isij ls 

ikSaN ysaA 

•  vc bysDVªksM rFkk VsEizspj dEiulslu jkWM dks mldh ekdZj ykbu rd chdj ds ,¶Y;wsUV esa Mky 
nsa rFkk fMLIys esa LVscy jhfMax vkus rd mleas j[kk jgus nsaA 

•  pH ehVj ds fMftVy fMLIys ij pH oSY;w vk;sxh ftls jftLVj esa ntZ djSaA 
•  blds ckn pH lsUlj dks fudkydj fMLVhYM okVj ls lkQ djSa] fV';w isij ls ikSaN ysa rFkk e'khu 

ds lkFk ckWDl es j[k nsaA 

•  ijh{k.k fd, x, uewus dks ukyh esa Qsad nas ,oa ohdj dks lkQ ikuh ls lkQ djds j[ksaA 
 

    lko/kkuh%& jhfMax ysus ds iwoZ mi;qDr cQj ls dSyhczs'ku vo’; dj fy;k tk,Alko/kkuh%& jhfMax ysus ds iwoZ mi;qDr cQj ls dSyhczs'ku vo’; dj fy;k tk,Alko/kkuh%& jhfMax ysus ds iwoZ mi;qDr cQj ls dSyhczs'ku vo’; dj fy;k tk,Alko/kkuh%& jhfMax ysus ds iwoZ mi;qDr cQj ls dSyhczs'ku vo’; dj fy;k tk,A
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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. No. Description Details 

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

fermentation.   

2.  Target value - 

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 
0
C for 24 hours. 

� 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. 
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2 2 2 2 ---- ck;ksxSl miyC/krk tk¡p ijh{k.k  ck;ksxSl miyC/krk tk¡p ijh{k.k  ck;ksxSl miyC/krk tk¡p ijh{k.k  ck;ksxSl miyC/krk tk¡p ijh{k.k %&%&%&%&    

;g ijh{k.k buksdqye IykUV ds vUnj iSnk gksus okyh xSlksa ds vkdyu djus ds fy, fd;k tkrk gS 
ftlls fd ehFksu xSl iSnk gksus dk izfr'kr tk¡pk tk lds ,oa IykUV ds vkUrfjd dk;Z dk lqpk# 
#i ls pyuk lqfuf'pr fd;k tk ldsA  
 

ØØØØ----lalalala----     midj.kksa dk fooj.k midj.kksa dk fooj.k midj.kksa dk fooj.k midj.kksa dk fooj.k     fVIi.khfVIi.khfVIi.khfVIi.kh    
1- ijh{k.k dk mn~ns'; ;g ijh{k.k ekbØkscl ds fofHkUu xq.kksa ds dk;Z dks tk¡pus e kbØkscl ds fofHkUu xq.kksa ds dk;Z dks tk¡pus e kbØkscl ds fofHkUu xq.kksa ds dk;Z dks tk¡pus e kbØkscl ds fofHkUu xq.kksa ds dk;Z dks tk¡pus 

ds fy, fd;k tkrk gS A ds fy, fd;k tkrk gS A ds fy, fd;k tkrk gS A ds fy, fd;k tkrk gS A buksdqye IykUV ds vUnj iSnk 
gksus okyh ck;ks xSlksa dk vkdyu fd;k tkrk gS ftlls 
fd ehFksu xSl mRiUu gksus dk izfr'kr tk¡pk tk lds ,oa 
IykUV ds vkUrfjd dk;Z dk lqpk# #i ls pyuk 
lqfuf'pr fd;k tk ldsA 

2- ijh{k.k iSjkehVj &  -- 
3- iz;qDr ehVj xSl ¶yksehVjxSl ¶yksehVjxSl ¶yksehVjxSl ¶yksehVj & okVj fMLIyslesUV vlsEcyh  
4- vU; vko';d midj.k ¶ysDthcy ikbi 

,MkWIVj ¼esy@Qhesy½ 
5- datwescy Xykl os;j ] dkWdZ] Xykl L- cSaM  
6- Tk¡kp fd, tkus okys lsEiy 

dh ek=k  
vkWu ykbu dusD'ku djuk gS 

7- fo|qr dusD'ku vko';d ugh gS 
8- lsEiy pSd dh vkòfr IykUV ij izfrfnu izfrfnu izfrfnu izfrfnu pSd djuk gS 
9- ijh{k.k LFky buksdqye IykUVbuksdqye IykUVbuksdqye IykUVbuksdqye IykUV    
10-  deZpkfj;ksa dh la[;k 01  

    
ijh{k.k iijh{k.k iijh{k.k iijh{k.k i||||fr %&  fr %&  fr %&  fr %&      
•  loZizFke xSl ¶yksehVj dk lqpk# #i ls dk;Z djuk lqfuf'pr djSaA 

•  3 yhVj {kerk ds chdj esa Bhd ls feDl fd;k gqvk 2000 ML buksdqye HkjSaA  

•  vc okVj fMLIyslesUV vlsEcyh dks lSV djSaA 

•  mijksDr lSV&vi dks BOD bUD;wosVj esa 30°C rkieku ij 24 ?kaVs ds fy, bUD;wosV djSaA  

•  vc ftruk ikuh fMLIys gks x;k gks ml oksY;we dks eki ysaA 

•  fMLIys gks pqds ikuh ds vk;ru ds cjkcj gh mRiUu xSl dk vk;ru gksxkA 

lko/kkuh%lko/kkuh%lko/kkuh%lko/kkuh% ckVj ohdj dh ,fDtV V~;wc esa okVj dkWye dk gksuk lqfuf'fpr djSaA
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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 % 

3.  Equipments required Gas chromatograph / online gas analyzer.  

4.  Consumables Serum bottles, Aluminum crimp, Butyl rubber 

septum, Gas tight syringe (50 – 250 µl), Nitrogen 

cylinder, Zero air/O2 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 
0
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 it in a inverted position untill analysis.  

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

� Inject 100 µl 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 µl of the biogas sample. Record the % methane in biogas.   
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3333---- ehFksu izfr'krrk tk¡p ijh{k.k  ehFksu izfr'krrk tk¡p ijh{k.k  ehFksu izfr'krrk tk¡p ijh{k.k  ehFksu izfr'krrk tk¡p ijh{k.k     

;g ijh{k.k mRiUu fd, x, buksdqye dh xq.koRrk dh tkap gsrq fd;k tkrk gSA ;fn ehFksu xSl ds 
mRiknu dk izfr'kr lEi esa miyC/k dqy xSlksa esa 40% ls 70% ds e/; gS rks osDVhfj;k iSnkokj 
larks"ktud gSA  
ØØØØ----lalalala----     midj.kksa dk fooj.k midj.kksa dk fooj.k midj.kksa dk fooj.k midj.kksa dk fooj.k     fVIi.khfVIi.khfVIi.khfVIi.kh    
1- ijh{k.k dk mn~ns'; ;g ijh{k.k mRiUu fd, x, buksdqye dh xq.koRrk 

dh tkap gsrq fd;k tkrk gSA blesa dqy mRiUu ck;ks 
xSl esa ehFksu xSl ds mRiknu dk izfr'kr ,oa 
vkdyu fd;k tkrk gSA 

2- ijh{k.k iSjkehVj   ehFksu xSl dk izfr'kr 40ehFksu xSl dk izfr'kr 40ehFksu xSl dk izfr'kr 40ehFksu xSl dk izfr'kr 40% ls 70 ls 70 ls 70 ls 70% ds e/;  ds e/;  ds e/;  ds e/;     
3- iz;qDr ehVj GC ¼xSl Øksek sVksxzkQ½¼xSl Øksek sVksxzkQ½¼xSl Øksek sVksxzkQ½¼xSl Øksek sVksxzkQ½@ vkWu ykbu xSl ,ukykbtj @ vkWu ykbu xSl ,ukykbtj @ vkWu ykbu xSl ,ukykbtj @ vkWu ykbu xSl ,ukykbtj  

4- vU; vko';d midj.k vkWu ykbu vVspesUV gsrq ¶ysfDthcy ikbi 
,MkWIVj 

5- datwescy lhje okWVYl] C;wVkby jcj lsIVe rFkk ,Y;wehfu;e 
fØaEil] xSl VkbV flfjUt (50-250 Micro Lts ), 

ukbVªkstu flfyUMj] O2 flfyUMj] gkbMªkstu 
flfyUMj] LVsaMMZ ehFksu xSl  

6- lsEiy dh ek=k ¼10 & 15 feyh xSl½ 
7- fo|qr dusD'ku dusD'ku pkfg, 
8- lsEiy tk¡pus dh vkòfr  izR;sd 07 fnu esa07 fnu esa07 fnu esa07 fnu esa IykUV ij  
9- ijh{k.k LFky Ukfer jsyos ySc esa 
10- deZpkfj;ksa dh la[;k 01  

    

ijh{k.k iijh{k.k iijh{k.k iijh{k.k i||||fr %&  fr %&  fr %&  fr %&      
•  3 yhVj {kerk ds chdj esa Bhd ls feDl fd;k gqvk 2000 ML buksdqye HkjSaA  
•  vc okVj fMLIyslesUV vlsEcyh dks lSV djSaA 
•  vc mijksDr lSVvi dks 30°C rkieku ij 24 ?kaVs ds fy, BOD bUD;wosVj esa bUD;wosV djSaA  
•  vc 30 feyh lhje fo;y dks ikuh esa HkjSaA 
•  okVj fMLIyslesUV vlsEcyh esa rS;kj ck;ksxSl dks lhje fo;y esa fufMy yxh gqbZ flfydksu V~;wc ls 

bUtsDV djSaA  
•  O;wVkby jcj lsIVe esa yxh nwljh fufMy ls ikuh dks ckgj fudyus nsaA  
•  vc de ls de 15 feyh ck;ksxSl dks dysDV djSaA  
•  bl xSl dks ,ukfyfll gksus rd cUn fLFkfr esa gh j[ksaA 

¼ ck;ksxSl dysD'ku ds iwoZ lhje cksVy esa xSl ccy ugh gksuk pkfg, ½ 
•  vc 100 ekbØks yh- LVsUMMZ ehFksu xSl dks batSDV djSa rFkk xSl dk elution Vkbe dks fjdkMZ djSaA ¼ 

lsEiy ds batsD'ku rFkk ihd ds jhlikWUl ds e/; ds le; dks elution Vkbe dgrs gSA½ 
•  ck;ksxSl dk 100 ekbØks yh- lsEiy batsDV djSa rFkk ck;ksxSl esa ehFksu dk % fjdkMZ djSaA 
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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.    

2.  Target value >1000 / ml 

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

4.  Consumables Serum bottles, Aluminum crimp, Butyl rubber septum, 
Gas tight syringe (50 – 250 µl), Nitrogen cylinder, CO2  
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 
No 

Constituents Amount (g / L) 

1 KH2PO4 0.3 
2 K2HPO4 0.3 
3 (NH4)2 SO4 0.3 

4 NaCl 0.6 
5 MgSO4.7H2O 0.13 
6 CaCl2.2H2O 0.008 
7 FeSO4 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 (N2:H2) 80:20 
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Trace Element Solution: 

SN Constituents Amount (g / 100 ml) 
1 Nitrilo triacetic acid 1.5 
2 MgSO4.7H2O 3.0 

3 MnSO4.2H2O 0.5 
4 NaCl 1.0 
5 CoCl2 0.1 

6 FeSO4.7H2O 0.1 
7 CaCl2.2H2O 0.1 
8 ZnSO4 0.1 
9 CuSO4.5H2O 0.01 

10 AlK(SO4)2 0.01 
11 H3BO3 0.01 
12 Na2MoO4.2H2O 0.1 

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

Trace Vitamin Solution: 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Reducing Agent: 

Sl 
No 

Constituents Amount (g / 100 ml) 

1 Cysteine hydrochloride 2.0 
2 Sodium sulphide 2.0 

Adjust pH of Cysteine hydrochloride to 9.0 
 

Indicator Solution: 

Sl 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 
0
C and sparge the medium 

continuously with O2 free N2 till the medium becomes colorless. 

3. Take 60 ml serum vials and replace the air with nitrogen for 2 min.  

Sl 
No 

Constituents Amount (mg / 100 ml) 

1 Biotin 2.0 
2 Folic acid 2.0 
3 Vitamin B12 0.1 
4 Pyridoxine HCl 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 
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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. 

5. Do autoclaving for 15 min at 121 
0
C for 20 min. 

6. 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
-1

) No. 2  (10
-2

), 
No. 3 (10

-3
), No. 4 (10

-4
), No. 5 (10

-5
), No. 6 (10

-6
), No. 7 (10

-7
), 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
-1
 

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
-2

 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 

0
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 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  



47 

 

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

-1
 5 

10
-2

 5 
10

-3
 5 

10
-4

 3 

10
-5

 1 
10

-6
 0 

 
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
-4
 

(p2) dilution. Multiplying this number with dilution factor 10
4
 gives 1.1 X 10

4 
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
4
/2.5 = 4.4 X 

10
3
  

 
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. 

6. The Heat labile compounds should be added after autoclaving. 

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

should be autoclaved. 

8. Trace vitamin solution should be sterilized by filtration. 

9. At least three consecutive dilutions should be inoculated 
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4444----    ekbØksfo;y ekbØksfo;y ekbØksfo;y ekbØksfo;y MPN iSjkehVj tk¡p %&  iSjkehVj tk¡p %&  iSjkehVj tk¡p %&  iSjkehVj tk¡p %& [ MPN Count for Methanogens ] 
 

    ;g ijh{k.k buksdqye esa cSDVhfj;k dh mifLFkfr ,oa mudh vuqekfur la[;k ds vkdyu ds fy, 
fd;k tkrk gSA  
ØØØØ----lalalala----     midj.kksa dk fooj.k midj.kksa dk fooj.k midj.kksa dk fooj.k midj.kksa dk fooj.k     fVIi.khfVIi.khfVIi.khfVIi.kh    
1-  ijh{k.k dk mn~ns';  eSFkkukstksfud cSDVhfj;k dk ,LVhesV rFkk 

mifLFkfr ,oa dkamfVax dk vk¡dyu djuk 
2- ijh{k.k iSjkehVj  

  
> 1000 / ML 

3- iz;qDr midj.k@ehVj G.C.¼xSl ØksesVksxzkQ½] xSflax esuhQksYM] gkWV IysV 
fLVjj] ysfeuj ,;j ¶yks pSEcj 
bUD;wosVj] ekbØks fiisV~l] gSaM vksijsfVM fdza Ei gSaM 
vksijsfVM Mhdsij  

4- datwescy lhje okWVYl] ,Y;wehfu;e fØaEil] C;wVkby jcj 
lsIVe] xSl VkbV flfjUt (50-250 Micro Lts ), 

ukbVªkstu flfyUMj] CO2 flfyUMj] gkbMªkstu 
flfyUMj] LVsjkby fMLikstscy flfjat] jslktqjhu 
rFkk fyLV esa fy[ks dsfedy 

5- Tk¡kp fd, tkus okys lsEiy dh ek=k  50 ML 
6- fo|qr dusD'ku vko';d gS 
7- lsEiy tk¡p dh vkòfr ekfldekfldekfldekfld    
8- ijh{k.k LFky dsoydsoydsoydsoy  Govt. ySc@ ySc@ ySc@ ySc@ DRDE esa esa esa esa 
9- deZpkfj;ksa dh la[;k  02  

iiii||||fr %fr %fr %fr %    
xzksFk ehfM;e rS;kxzksFk ehfM;e rS;kxzksFk ehfM;e rS;kxzksFk ehfM;e rS;kj djukj djukj djukj djuk    (Growth medium preparation): 

Sl No Constituents Amount (g / L) 

1 KH2PO4 0.3 

2 K2HPO4 0.3 

3 (NH4)2 SO4 0.3 

4 NaCl  0.6 

5 MgSO4.7H2O 0.13 

6 CaCl 2.2H2O 0.008 

7 FeSO4 0.002 

8 Yeast extract 2.0 

9 Trypticase 2.0 

10 Trace element solution 1.0 ml  

11 Trace vi tamin 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 (N2:H2) 80:20 
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Vªsl ,yhesUV lksyw'kuVªsl ,yhesUV lksyw'kuVªsl ,yhesUV lksyw'kuVªsl ,yhesUV lksyw'ku    (Trace Element Solution): 

S.N Constituents Amount (g / 100 ml) 

1 Nitrilo triacetic acid 1.5 

2 MgSO4.7H2O 3.0 

3 MnSO4.2H2O 0.5 

4 NaCl  1.0 

5 CoCl 2 0.1 

6 FeSO4.7H2O 0.1 

7 CaCl 2.2H2O 0.1 

8 ZnSO4 0.1 

9 CuSO4.5H2O 0.01 

10 AlK(SO4)2 0.01 

11 H3BO3 0.01 

12 Na 2MoO4.2H2O 0.1 

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

Vªsl foVkfeu lksyw'kuVªsl foVkfeu lksyw'kuVªsl foVkfeu lksyw'kuVªsl foVkfeu lksyw'ku    (Trace Vitamin Solution): 

 

 

 

 

 

 

 

 

 

 

 

fjM;wflax ,tsUVfjM;wflax ,tsUVfjM;wflax ,tsUVfjM;wflax ,tsUV    (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 

baMhdsVj lksyw'kubaMhdsVj lksyw'kubaMhdsVj lksyw'kubaMhdsVj lksyw'ku    (Indicator Solution): 

S.N Constituents Amount (g / 100 ml) 

1 Resazurin 0.10 

1- ghV dEiksusUV rFkk fjM;wflax ,tsUV ds vk/ks okWY;we (6.25 ML) dks fu/kkZ fjr ek=k esa ek/;e ds 
lHkh buxzs fM,aV dks feykrs gSA   

2- vc ehfM;e dks 70°C rkieku rd gkWV IysV ij ;k ghfVax esUVy ij xeZ djrs gS] ehfM;e 
dks O2    rd N2 ls yxkrkj sparge djrs gS tc rd fd ehfM;e jax ghu u gks tk,A 

3- vc 60 ML lhje fo;y dks ysa rFkk gok ds LFkku ij ukbVªkstu ls 2 feuV rd fjIysl djSaA  
4- 22.5 ML  ehfM;k dks vyx fo;y esa despence djSa rFkk O;wVk;y jcj ls lhy djSa ,oa 

,Y;wehfu;e fØaEi ls fØafEiax djSa rFkk VkbV djSaA 

S.N Constituents Amount (mg / 100 ml) 

1 Biotin 2.0 

2 Folic acid 2.0 

3 Vi tamin B12 0.1 

4 Pyridoxine HCl  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 
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5- 20 feuV rd 121°C rkieku ij 15 feuV rd vkVksDysfoax djSaA  
6- vc ehfM;e dks dejs ds rkieku rd BUMk djSa rFkk fjM;wflax ,tsUV dh cph gqbZ ek=k (6.25 

ML) dks flfjat ls Add djSaA vc O;wVkby jcj lhy dks fLizV ySEi ls 10 lSdsUM rd xeZ 
djSaA   

uksV%uksV%uksV%uksV% bl LFkfr esa ehfM;e jaxghu gksuk pkfg,A 
    

    

Mk;yw'ku cukukMk;yw'ku cukukMk;yw'ku cukukMk;yw'ku cukuk %& 
1- 22.5 ML label ,ukjksfod Mk;ywV ftlesa lhje fo;Yl u-1 (10

-1
) ua- 2 (10

-2
), ua-3 (10

-3
), ua-4 (10

-

4
), ua-5 (10

-5
), ua-6 (10

-6
), ua-7 (10

-7
), ua-8 (10

-8
) Xykl ekdZj ds lkFk cuk,aA 

2- vc Bhd ls feDl fd;k gqvk 2.5 ML  ,¶Y;w,UV dk lsEiy ysa rFkk 22.5 ML okVj Cysad esa 
Add djSa ftlls fd 10

-1 Mk;yw'ku cuk;k tk ldsA Mk;yw'ku dks ;wuhQkeZ lLisU'ku cukus ds 
fy, 15 lSds.M rd fgyk,aA 

3- vc 2.5 ML lLisU'ku dks V~;wc u- 1 ls V;wc u-2 esa 10
-2 Mk;yw'ku cukus ds fy, LVsjk;y 

flfjUt ls V;wc u-2 esa LFkkukUrfjr djSa rFkk 15 feuV rd bls fgyk,aA  
4- mijksDrkuqlkj vkxs Hkh Mk;yw'ku rS;kj djSaA  
    

    

buksdqys'ku%buksdqys'ku%buksdqys'ku%buksdqys'ku%    
2- izR;sd Mk;yw'ku ds buksdqys'ku ds fy, 5 replicate lhje okWVy rS;kj djSaA bl izdkj dqy 

45 ehfM;e okWVy dh vko';drk gksxhA 
3- fofHkUu Mk;yw'ku ls 2-5 feyh lLisU'ku dks flfjUt ls ehfM;e ds lkFk 5 lhje fo;Yl ds 

lSV esa Mkyrs gS rFkk O;wVk;y jcj lsIVe dks rqjUr xeZ djrs gSA 
4- lhje fo;Yl dks Åij mBh gqb Z LFkfr esa un-inoculated control ds lkFk 30°C rkieku ij 20 

fnuksa ds fy, bUD;wosVj esa bUD;wosUV djrs gSA 
    

    

vkctosZ'kuvkctosZ'kuvkctosZ'kuvkctosZ'ku %& 
1- vc xSl ØksesVksxzkQ dh lgk;rk ls gSM Qst esa ehFksu xSl dh miyC/krk dk ,ukfyfll iwo Z 

esa nh fof/k ds vuqlkj djSaA 
2- izR;sd Mk;yw'ku ds fy, iksthfVo rFkk fuxsfVo fo;Yl dh la[;k dks uksV djSaA 
3- esFkkukstsfud MPN cksryksa esa iksthfVo VsLV vkus ds vk/kkj ij dSydqysV fd;k tkrk gSA MPN 

dk dSydqys'ku djrs le;] Mk;yw'ku QsDVj dks dalhMj fd;k tkrk gSA       
4- ifj.kke dks vius jftLVj esa ntZ djSaA 
    

dSydqys'ku%dSydqys'ku%dSydqys'ku%dSydqys'ku%    
1- vksfjftuy lsEiy esa esFkkukstsu ds MPN dks dSydqysV djus ds fy, & 

•  loZizFke P1 dks flysDV djSa %& lcls de concentrated Mk;yw'ku ftlesa vf/kdka'kr% V;wc 
iksthfVo gksa budh la[;k ns[ksa] P2 rFkk P3 vxys 2 gk;j Mk;yw'ku esa dqy iksthfVo V;wCl 
dh la[;k dks n'kkZ,xkA 

•  5 V;wc izfr Mk;yw'ku dks MPN dkmaV gsrq Vsfcy dk iz;ksx djsxsA fQj MPN Vscy esa row  
esa uEcj ns[ksxsa ftlesa P1 rFkk P2 ds fy, vkctoZM osY;w iznf'kZr gksxhA Vscy esa uEcj dh 
row dks dkWye ftles P3 dh osY;w miyC/k gS] bls ns[ksxsA ftl LFkku ij dkWye rFkk row 
dk foUnw izkIr gksrk gS mlesa fy[kh la[;k gh buksdqye dh lcls  
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laHkkfor ml vkxZu dh vksfjftuy lsEiy dh DokufVVh dh la[;k gksxh ftls P2 Mk;yw'ku esa 
j[kk x;k FkkA vc fu/kkZfjr Mk;yw'ku QsDVj ls bl fQxj dks xq.kk djSa rks vks fjftuy lsEiy dk 
MPN dkmaV izkIr gks tk,xkA 
 
mnkgj.k%mnkgj.k%mnkgj.k%mnkgj.k%    eku yhft, fd fuEufyf[kr vkCtosZ'ku izkIr fd, x, 
 

Mk;yw'kuMk;yw'kuMk;yw'kuMk;yw'ku        iksthfVo dh la[;kiksthfVo dh la[;kiksthfVo dh la[;kiksthfVo dh la[;k    
Neat    5555    

(10
-1

) 5 
(10

-2
) 5 

(10
-3

) 5 
(10

-4
) 3 

(10
-5

) 1 
 (10

-6
) 0 

 
bl lhjht esa P1 = 5  P2 = 3  P3 = 1, P1 P2 rFkk P3 dh bl dkaEchus'ku ds fy, MPN Vscy esa 1-1 
ÞvR;f/kd laHkkfor uEcjßÞvR;f/kd laHkkfor uEcjßÞvR;f/kd laHkkfor uEcjßÞvR;f/kd laHkkfor uEcjß ml vkxZu dh DokufVVh ds fy, vkrk gS ftls (10

-4
) P2 Mk;yw'ku ds 

buksdqye ds fy, fy;k x;k FkkA vc bl uEcj dks Mk;yw'ku QsDVj (10
4
) ls xq.kk djrs gSA rks 

1.1 x 10
4 MPN vksfjftuy lsEiy ¼2.5 ML) ds fy, vkrk gSA 

vc osY;w dks 1 ML esa ifjofrZr djus ds fy, 2-5 ls Hkkx nsrs gSA rks & 
1.1 x 10

4     = 4.4 x 10
3 izkIr gksrk gS A 

    2.5 
    
Lkko/kkLkko/kkLkko/kkLkko/kkffffuuuu;ka %;ka %;ka %;ka %        
 
1- lsEiy dks Bhd izdkj ls feDl fd;k tk,A 
2- vxys lsEiy ds fy, ,fydkWV dks fudkyus ds iwo Z izR;sd Mk;yw'ku dks Bhd izdkj ls 

fgyk,aA 
3- izR;sd Mk;yw'ku ds fy, vyx ls LVsjk;y fiisV ;k fVi dks ysaA 
4- ehfM;e LFkkukUrj.k ds fy, LVsjk;y fiisV dk iz;ksx djSaA 
5- Mk;yw'ku dks ftruk tYnh gks lds cuk,a rFkk rqjUr O;wVk;y jcj lsIVe ,oa ,Y;wehfu;e 

fØaEi ls lhy dj nsaA blh izdkj Mk;yw'ku dks anaerobic  Xyo box esa cuk;k tk ldrk gSA 
6- vkVksDysfoax ds i'pkr ÞghV ysok;y daEikmUMß dks Add djSaA 
7- ÞVªsl ,yhesUV lksyw'kuß rFkk ÞfjM;wflax ,tsUV lksyw'kuß dks vyx&vyx rS;kj djuk pkfg, 

rFkk bUgs vkVksDyso djuk pkfg,A 
8- Vªsl foVkfeu lksyw'ku dks fQYVªs'ku iz.kkyh ls sterilized dj nsuk pkfg,A 
9- de ls de 3 consequtive Mk;yw'ku dks buksdqysV djuk pkfg,A 

. 
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                                                                                                                                                                                 Annexure-I 

 
 

 Date of Sampling: .....................   Date of Lab Testing: ....................... 

Observations/Results  
Coach 
No. 

Variant of 

Bio-

digester 
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 

1.       

2.       

3.       

4.       

5.       

6.       

7.       

8.       

9.       

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……………   Rake No………. Coach No. ………………....Date………………Name of SE/ JE  R/ Maint………………………………. 

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 / se curing arrangement for the bio-digester tank.                 

2. Any leakage in joints/ conne ctions 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 pressurize d 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 coa ch 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 

    

;kf=;kf=;kf=;kf=;ksa ds fy, vko’;d lwpuk;ksa ds fy, vko’;d lwpuk;ksa ds fy, vko’;d lwpuk;ksa ds fy, vko’;d lwpuk    

    

;g ck;ks VkW;ysV gSA;g ck;ks VkW;ysV gSA;g ck;ks VkW;ysV gSA;g ck;ks VkW;ysV gSA  

 

 

1111----        d`i;k 'kkSpky; esa cksry] uSifdu] ikWyhcsx] diM+k   bR;kfn  u d`i;k 'kkSpky; esa cksry] uSifdu] ikWyhcsx] diM+k   bR;kfn  u d`i;k 'kkSpky; esa cksry] uSifdu] ikWyhcsx] diM+k   bR;kfn  u d`i;k 'kkSpky; esa cksry] uSifdu] ikWyhcsx] diM+k   bR;kfn  u 
MkysaAMkysaAMkysaAMkysaA    

2222---- 'kkSp ds ckn d`i;k ¶y'k dks vo’; pyk,sa] vU;Fkk 'kkSpky;  'kkSp ds ckn d`i;k ¶y'k dks vo’; pyk,sa] vU;Fkk 'kkSpky;  'kkSp ds ckn d`i;k ¶y'k dks vo’; pyk,sa] vU;Fkk 'kkSpky;  'kkSp ds ckn d`i;k ¶y'k dks vo’; pyk,sa] vU;Fkk 'kkSpky; 
pksd gks tk,xkApksd gks tk,xkApksd gks tk,xkApksd gks tk,xkA    

3333----  pksd gksus ij Åij yxs rkj ywi dks [khapsaA  pksd gksus ij Åij yxs rkj ywi dks [khapsaA  pksd gksus ij Åij yxs rkj ywi dks [khapsaA  pksd gksus ij Åij yxs rkj ywi dks [khapsaA    

    

    

    

d`i;k bld`i;k bld`i;k bld`i;k bl gfjr&vfHk;ku esa gesa lg;ksx iznku djsaA gfjr&vfHk;ku esa gesa lg;ksx iznku djsaA gfjr&vfHk;ku esa gesa lg;ksx iznku djsaA gfjr&vfHk;ku esa gesa lg;ksx iznku djsaA    
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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

th

April, 2012) under the Environment (Protection) Act, 1986 
are as below :  

S. 
No. 

Name of laboratory Group of parameters Gazette 
notification 

no. and date 

Validity 
upto 

1.  Goa State Pollution Control 
Board EDC Plaza Patto, 
Panaji, Goa-403001  

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

Legal 42(3}/87 
dated 111 
October, 2007  

30
th
 

September, 
2012  

2.  Centre Laboratory Madhya 
Pradesh Pollution Control 
Board ·”Paryavaran Parisar",   
E-5, Arera Colony BhopaI-
462 018. M. P.  

Physical. Chemical, Microbiological. 
Toxicological and Air Pollution 
parameters for analysis of ambient 
air, sources emission and micro- 
meteorological parameters.  

Legal 42(3)/87 
dated 1" 
October, 2007  

30
th 

September, 
2012  

3.  Eco-Auditing Laboratory 
National Botanical Research 
Institute Rana Pratap Marg, 
Lucknow-228 001 U.P.  

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

Legal 
42(3)187 
dated 1

st
 

October, 2007  

30
th
 

September, 
2012  

4.  Zonal Office Laboratory, 
Central Pollution Control 
Board Synergy House-II 
Gorwa Subhanpura Road 
Subhanpura Vadodara-390 
023 ,Gujarat .  

Physical, Chemical, Microbiological. 
Toxicological and Air Pollution 
parameters for analysis of ambient 
air, source emission and micro-
meteorological parameters.  

LegaI42(3)/87 
dated 1

st
 

October, 2007  

30
th
 

September, 
2012  

5.  Central Laboratory Pollution 
Control Board. Assam 
BamunimaidanGuwahati-781 
021. Assam  

Physical. Chemical. Microbiological, 
Toxicological and Air PoIll.1ion 
parameters for analysis of ambient 
air, 80Ures emission and micro-
meteorological parameter.  

Legal 42(3)/87 
dated 1-
February, 
2008  

31" 
January, 
2013  

6.  Environmental Management 
Division Central Pulp & 
Paper Research Institute, 
Post Box No. 174, Paper 
Mills Road, Himmat Nagar 
Saharanpur 247001,U.P.  

Physical, Chemical. Microbiological, 
Toxicological. biological and Air 
Pollution parameters for analysis of 
ambient air. source emission and 
micro-meteorological parameters.  

Legal 42(3)/87 
dated 101 
February, 
2008  

31" 
January, 
2013  
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LegaI42(3)187 
dated  

31
st

 
January, 
2013  

7.  

Central Laboratory  
National Fertilizers Limited 
Vijaipur Unit,Vijaipur-743111 
Tehsil-Raghogarh Dist.Guna, 
M. P.  

Physical. Chemical, Microbiological. 
Toxicological and Air Pollution 
parameters for analysis of ambient 
air. source emission and micro-
meteorological parameters.  

1
st
 February, 

2008  
 

8.  Central Laboratory Andhra 
Pradesh Pollution Control 
Board A-3. Industrial Estate 
Sanathnagar Hyderabad-500 
018 Andhra Pradesh  

Physical. Chemical. Organics 
Microbiological. Toxicological. 
Biological. Hazardous Waste and 
1Jr Pollution parameters for 
analysis of ambient air. Source 
emission and micro-meteorological 
parameters.  

Legal 42(3)/87 
dated 1

st
 

February, 
2008  

31
st

 
January, 
2013  

9.  

Gujarat Pollution Control 
Board, Regional Office -Surat 
338, Typical First Floor 
Belgium Square Sliver Plaza 
Complex,  Opp. Linear Bus 
Stand, Ring Road Surat-395 
003, Gujarat  

Physical. Chemical. Organics 
Microbiological. Toxicological. and 
Air Pollution parameters for 
analysis of ambient air. source 
emission. noise. vehicular emission 
and micro-meteorological 
parameters  

Legal42(3)187 
dated  
1

st
 February. 

2008  

31
st

 
January. 
2013  

10.  

Gujarat Pollution Control 
Board  
Regional 0fI'ice Laboratory-
Vadodara Geri Compound 
Race Course. Opp. S. T. 
Depot Vadodara-390 007 
Gujarat  

Physical. Chemical, Organics Micro 
biological. Toxicological. and Air 
Pollution parameters for analysis of 
ambient air, .source emission. 
noise. vehicular emission and 
micro-meteorological parameters  

Legal42(3)187 
dated  
1

st
  February, 

2008  

31
st

 
January, 
2013  

11.  Regional Office Laboratory-
Rajkot Gujarat Pollution 
Control Board Race Course. 
Ring Road Near Union 
Bank, Rajkot-360 001 
Gujarat  

Physical. Chemical. Organics 
Microbiological. Toxicological. and 
Air Pollution parameters for 
analysis of ambient air. source 
emission. noise. vehicular emission 
and micro-meteorological 
parameters  

Legal 42(3)/87 
dated 1

st
 

February. 
2008  

31
st

 
January. 
2013  

12.  Environmental Laboratory 
Central Mine Planning & 
Design Institute limited 
Gondwana Place ,Kanke 
Road, Ranchi-834 008. 
Jharkhand  

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

Legal 42(3)/87 
dated 1

st
 

February. 
2008  

31
st

 
January. 
2013  

13.  Pollution Control Research 
institute, Bharat Heavy 
Electricals Limited Ranipur. 
Haridwar-249 403 
Uttarakhand 

Physical. Chemical. Microbiological. 
Toxicological and Air Pollution 
parameters for analysis of ambient 
air. source emission. and, micro-
meteorological parameters.  

Legal 42(3)/87 
dated 1

st
 April. 

2008  

31
st

 March. 
2013  
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14.  Central Laboratory Central 
Pollution Control Board 
Parivesh Bhawan East Arjun 
Nagar Delhi-110032  

Physical. General and non- Metall ic. 
Metals. Organics. Microbiological. 
Toxicological Biological, Hazardous 
Wastes, Soil, Sludge, Sediments and 
Air Pollution parameters for analysis 
of ambient air, source emission. 
noise and micro-meteorological 
parameters,  

Legal42(3)J87 
dated 1

st
 

October, 2009  

30
th
 

September. 
2014  

15.  Central Laboratory Punjab 
Pollution Control Board 
Vatavaran Bhawan. PatiaIa, 
Punjab-147001  

Physical, General Chemical and non-
Metallic, Metals, Organics, 
Microbiological, Toxicological 
Biological, Hazardous waste s. Soil. 
Sludge, Sediments and Air Pollution 
Parameters for analysis of ambient 
air, source emission, noise and 
micro-meteorological &vehicular 
emission monitoring parameters,  

Legal42(3)/87 
dated 15

th
 

January. 2010  

14
th
 

January. 
2015  

16.  Regional Laboratory 
Maharashtra Pollution Board 
Control Jog Centre, 3td 
Floor, Puna-Mumbai Road, 
Shivaji Nagar. Pune-411003  

Physical, General, Chemical and 
non-Metallic, Metals, Organics, 
Microbiological, Toxicological, 
Hazardous waste s, Soil, Sludge, 
Sediments and Air Pollution 
parameters for analysis of ambient 
air, source emission, noise and 
micro-meteorological parameters.  

Legal 42(3)/87 
dated 15 
January, 2010  

14
th

January
, 2015  

17,  Zonal Laboratory Central 
Pollution Control Board, 
Zonal office , Kolkata 502, 
South end Conclave, 1582 
Rajdanga Main Road 
KoIkata700107  

Physical, General, Chemical and 
non-Metallic. Metals, Organics, 
Microbiological, Toxicological 
Biological, Hazardous Wastes, Soli, 
Sludge, Sediments and Air Pollution 
parameters for analysis of ambient 
air, source emission, noise and 
micro-meteorological& vehicular 
emission monitoring parameters,  

Legal42(3)J87 
dated 15 
January, 2010  

14
th
 

January. 
2015  

18.  Environment Protection 
Training and Research 
Institute (EPTRI), 91/4, Gachi 
BowIi. Hyderabad. 500032 
Andhra Pradesh  

Physical, General, Chemical and 
non-Metallic, Metals, Organics, 
Microbiological. Toxicological 
Biological, Hazardous Wastes, Soil, 
Sludge. Sediments and-Air Pollution 
parameters for analysis of ambient 
air, source emission, noise and 
micro-meteorological Parameters,  

Ler-142(3)/87 
dated 20 
September. 
2010  

19
th 

September, 
2015  

19.  P.G. Department of 
Environment Management 
Chhatrapati Shahu Institute 
of Business Education and 
Research (SIBER). 
University Road, KoIhapur. 
416004 Maharashtra  

Physical, General, Chemical and 
non-Metallic, Metal, Organics, 
Microbiological, Toxicological, 
Biological, and Air Pollution 
parameters for analysis of ambient 
air, source emission, and micro-
meteorological parameters.  

Legal 42(3)/87 
dated 20 
September. 
2010  

19
th
 

September. 
2015  
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20.  Punjab Bio-Technology 
Incubator Agri. And Food. 
testing Laboratory SCO: 7 & 
8 (Top Floor). Phase.V, SAS 
Nagar. Mohali-160059 
Punjab.  

Physical, General. Chemical and 
non-Metallic. Metals. Organics, 
Microbiological. Toxicological. 
Hazardous Wa stes, Soil. Sludge. 
Sediments and Ai Pollution 
parameters for analysis of ambient 
air, source emission, and micro-
meteorological parameters.  

Legal42(3)187 
dated 20

th
  

September. 
2010  

19
th
 

September, 
2015  

21.  Regional Laboratory 
Maharashtra State Pollution 
Control Board 6thFloor, 
“Udyog Bhawan” Civil Lines 
Nagpur-440001 Maharashtra 

Physical. General. Chemical and 
non-Metallic, Metals. Organics, 
Microbiological, Toxicological 
Biological. Hazardous Waste s, Soil, 
Sludge, Sediments and Air 
Pollution parameters for analysis of 
ambient air, source emission. noise 
and micro-meteorological 
parameters.  

Legal 42(3)/87 
dated 
2

nd
January. 

2011  

26
th
 

January, 
2016  

22.  Regional Laboratory 
Maharashtra State Pollution 
Control Board 1

st
Floor Udyog 

Bhawan. Rathi Chowk, 
Trimbak Road,Nashik-
422007 Maharashtra  

Physical, General, Chemical and 
non-Metallic, Metals, Organics, 
Microbiological, Toxicological 
Biological, Hazardous wastes,  Soil,  
Sludge, Sediments and Air 
Pollution parameters for analysis of 
ambient air, source emission, noise 
and micro-meteorological 
parameters.  

Legal 
42(3)187 
dated 27

th
  

January, 2011  

26
th 

January, 
2016  

23.  Regional Laboratory 
Maharashtra State Pollution 
Control Board "Paryavaran 
Bhavan” A-4/1,Chikalthana 
MIDC, Behind Dhoot 
Hospital, 
Aurangabad·431210 
Maharashtra  

Physical, General, Chemical and 
non-Metallic, Metals, Organics, 
Microbiological. Toxicological 
Biological, Hazardous Waste s, Soil. 
Sludge, Sediments and Air 
Pollution parameters for analysis of 
ambient air, source emission, noise 
and micro-meteorological 
Parameters.  

Legal 
42(3)187 
dated 27

th
 

January. 2011  

26
th 

January. 
2016  

24.  Central Laboratery Uttar 
Pradesh Pollution Control 
Board PICUP Bhawan, 3

rd
 

Floor, B-Block Vibhuti Khand, 
Gomati Nagar 
Lucknow.226010 U.P.  

Physical, General, Chemical and 
non-Metallic, Metals, Organics. 
Microbiological. Toxicological. Soil, 
Sludge. Sediments and Air 
Pollution parameters for analysis of 
ambient air, source emission, noise 
and micro-meteorological 
parameters.  

Legal42(3)187 
dated 31

st
  

January, 2012  

•  

25.  Regional Laboratory M.P. 
Pollution Control Board Plot 
No, 455/456, Vijay Nagar. 
Jabalpur-482002 Madhya 
Pradesh  

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

Legal 42(3)/87 
dated 31

st
  

January. 2012  

•  
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26.  Regional Laboratory M.P. 
Pollution Control Board Sc-
17,Bharatpuri Ujjain-456010 
Madhya Pradesh  

Physical, General, Chemical and 
non-Metallic, Metals, Organics, 
Microbiological, Toxicological, Soil, 
Sludge, Sediments and Air 
Pollution parameters for analysis of 
ambient air, source emission, noise 
and micro-meteorological 
parameters.  

Legal 
42(3)187 
dated 31

st
  

January, 2012  

•  

27.  Regional Laboratory M.P. 
Pollution Control Board 
Scheme No.-78 Part-II. 
Aranya Nagar Indore 452010 
Madhya Pradesh  

Physical, General, Chemical and 
non-Metallic, Metals, Organics, 
Microbiological. Toxicological. Soil. 
Sludge, Sediment; -and Air 
Pollution parameters for analysis of 
ambient air, source emission, noise 
and micro-meteorological 
parameters.  

Legal 42(3)/87 
dated 31

st
  

January, 2012  

•  

 
• 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

th 
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. 

    

 


