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Subject: -

To

Engineer-i:r-Chief, Haryana,
Public l-lealth Engineering Department,
Panchkula

All Superrntendrng Engineers.
Pubiic Health Engineerrng Circles in Haryana.

Memo No. el oZT 6 - - puto/ Urban Dated: 0J.lc'14go
Regarding safety measures and safe equipments for operation
employed on sewerage systems.

ln respect of issues involved in the safety measures and safe equipment requirements foroperation and maintenance staff employed on sewerage systems, though there are'many issue related to thisaspect, since the ntain theme is the safety measures to be adopteo oy tr,e workman for safe operationmaintenance of the sewerage system particularly cleaning of the choked sewers, it is suggested that therecommendations may presently be concertring the rnain theme i.e. the safety measures to ue'aclopteci by theworkman. 
!i rv vvrv" rrrvsoursr

After detailed deliberations the recornmendations are grouped as under: -i) tlazards involved.
ii) Precautions to be adopted by the workman.
iii) Safety equipment to be prcvided to such workman and guidelirres for safe operation &

maintenance.
iv) Preventive and corrective mainienance of ihe sewerage system.
The sub head wise detairs of each item are covered as under: -

i) Hazardgjnvqtve4

"Sewer gas" is a mixtttre of gases in sewers and manholcs containing abnornrally higlrpercentage of carbon dioxide, considerable amounts of mcthane, hydrogen JuiphicJe o,,i tJ*percentage of oxygen caused by septic action through the accumulation bt oiganic matter rnside thesewer' The actual hazard is due to the presence of rriqh levels of methane, wh]ch forrls an expln*ive
mlxture and hydrogen sulphide is in excess of permisiible levels. some times industrial wastes mayalso contribute to other gases like chlorine, ammonia, carbon monoxide and sulphurdioxide etc.

ii) Prtlc_qgtions_ts__.h-q adgptqd bv the wor{4ilL:::

a) Precautions against Gas Hazards:_

while enterng a sewer or a manlrore for creaning/ ciearing an
to maintain efficicnt ventilation, either natrrral r_rr forced and ensure that
manhole of sewer lras sufficient oxygen ancj rs lree from toxic gases
clearance of the toxic atmosphere hy ventilation is not posaible or timc
precautions must be taken before entering into the manhole or ccwcr: -i) The manhole cover shourd be reft open for afleast harf an hour

cleaning.
before entering into it for

and maintenance staff

obstruction, it is advisable
thc atmosphere insicle ilre
or vapours. Where srrch
consuming, the followirrg

iil Traffic warning signs should be erected, when the nranhole cover is open, to avoid accident.
iiil No smoking or open fiames shoutd be atiowed, as methane g", 

" higiit i"ft;;;#.iv) Onlv safety, explosion-proof electric lighting equipment o, rTrroru folreftection oiright should beused.
v) The atmospherc slrould be tested for toxic gases and oxygen deficiency.vi) lf the atmosphere is normal, the worker/ sewerman may"enter into the manhole or sewer withsafety harness attaclred with two men available at the to[.vii) lf arry toxic gas ot oxygen defictency is found, forced ventilation should be resorted by using aportable blower
viii) Frequent tests as in item (v) shourlcl be confirmed even if the initial tests ate satisfactory, asconditions may change during the period workers are inside the manhole or sewers, as toxicgases may be trapped inside some hidden pockets inside the sewer.ix) lf forced ventiiation is not possible or satisfactory and sewermen are required to enter into themanhole urgently, a gas rnask alongwith respirator should be worn antl extreme care should betaken to avoid ignition, if inflamntable gas. is not within permissible timits, safet/ tights (not

ordinary fly Iights), rubbers or non sparking shoes and non sparking tools shoqld oe used.x) only personnel experienced in the task inrj familiar with the darigers involved in wort<ing in atoxic gas environment and fully equipped with the proper protectivJ safety equipment snouto oeallowed to enter.
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b) Precautions against infections

The personnel working in sewerage maintenance systems are prone to infections and hencethe following precautions should be taken:"_i) Emerqencv first aicl treatment kits shall be provided to take care r:f all minor injLrries like cutsand burns.

F
{r'.a\

o

ii)

iii)

The workers should be educated about the hazards of waterborne diseases such as typhoidand cholera through sewage and tetanus through cuts and wounds.

IT" ]Trytn"tt .:f.puoonal, hygiene should 
-be 

emphasizeJ unc tnu workers should be
E'.:,:::^,?1"^"L^l?.u"^:l:l:,i["ll:"d ;;il ;*;J, ;;i;; #,,n'il"nii.T'il fi#;:
::i?,:::: T*i :i: ::::"rf j:3.lll l9l *"ter berore tu xln g iood =u-;;,; xe; ;in;:

v)

iv) :,::":i::3:"^yL::1:1"., !e.cau3e 
the hands 

"",,y 
n,out-inr".tiJ" ."rri"n ,i"in,"ri,li,YJ,y:: 

""l"i:oj :jJ 
r:::_'^ ll g giT l"-"1: s h o l r ! ne in s r ste l 

-so 
il ;i ;;6;"; ;,J; ; il; 1,? ilicome into direct contact with the hands and feet of the sewermen

chemists, while working in laboratory for testing .u*ug" .u*fles, should use only pipetteswith rubber teats to prevent contamination of thJ mouthl L;b;r;i;t glassware shoutd not be

ilr) :':,1 3: ::: !:n 1l:'13 ::l; li, ": evenl food sh ou rd u* p," | "i"o' 
i" irril J","t"r.v

c) Collect and check all safety equipnrents.

9l Check working location with supervisor and list out all known or potential hazards.
Step - ll On arrival at site.

a) Set up at site.
b) Ventilate the system (g.uarding ail openings) by opening up the following manholes:_

1l The working manhore, which is to be creired rrorrisiitr obstruction.ii) The manhore immediatery upstream to the working mantroie.iii) The manhore immediatery downstream to the worf,ing *"nhot".

This is a minimum requirement but, preferably two manholes on upstream and two manholesdownstream shourd be kept open. Use of air blowers may be made, if necessary.
Step - lll Entry procedure

a) Natural ventilation as described in Step ll (b) above shoutd be ensured, preferably for 2 hoursbefore entry into the manhole
b) check for the toxic.gases (stay out, rf there is doubt for presence of toxic gases).g) Tie safety belts and ropes before entering into the manholed) Check ladders, steps of the manhole etl. before stepping inside the manhole (if in doubt use arope attached to the safety belt).

b)

be rkman and tnesmaintenance

a) Safety Equipments

The various safety equipments that are normally required in sewer maintenance wcrk arebreathing apparatus, gas mask, poriable lighting eq-uipmLnt, non-.p"rxing tools, por-table air blowers,rubber boots, safety belts and inhalers lrre us-e of particular safety equipments is governed by thedetection of various gases and oxygen deficiency Appropriate knowlecige of ihe type of gases in theatmosphere of the working location becornes essentral for the selection of the right type of safetyequipments.

. Normaliy, foilowing safety equipments should be available in each sub Division, their numberwill depend upon the size of the town:-
i) Safety belts
ii) Safety hetmets.
iii) Emergency First Aid Kits
iv) Air blowers.
v) Gas masks alogwith respirators.
vi) Air line respirators.
vii) pure oxygen respirators,
viii) Air respirators.

^ ix) Portarble lrglrtirrg equiprnents hand lamps.x) Two mirrors and torch equipments.

Procedure for working in a Sewer:-

ln order to ensure proper safety standards. the following steps shouid be followed: -

Step - l Before leaving the stores.

NLGR 20I5



el Keep safeiy ropes spare ianp breaihing sets close to r.roiking area for immediate use in case ofo cccurrence of any emergency..
0 Y't:f help of mjrrors and forch, the status of sevver to be cteared may be checkedrn case of working in deep sewers, the water level rn the sewers Jr-torri be checked beforeentering. Portable safety sets shourd be avairabre wtrite wort<ing in ouup sewers.Step - lV Working inside the sewer:_

a) At every three minutes interval, the sewerman at the top/ outside should make a cali to thesewerman working inside the sewer. Every such message shall be acknowledged.Step - V Completion of work:-a) sewerman working inside the manhole should inform the sewerman at his top/ outside to beprepared and ready.
b) Last sewerman out should check that all tools, ropes etc. are out and that the sewer is clear.c) Alt grids, guard raits, manhotes covers sfroutJ'UeltaceOd) Road sigrrs shourcJ be removed and site shourd be made crear.e) Supervisor shall be informecl that work i, compteteO.f) l-lands, feet etc. should be washed thoroughlywiih antisepiic soap before eating.c) Guidelines for giving first aid to a gas vr-ctim:_

a) Remove him outside the manhore to fresh air as soon as possibre.b) Apply artificial respiration with resuscitator, if available, ir ne is not breaihing, otherwise,mouth to mouth resuscitation be administered and rush him to hospitar.c) lf the victim does not responcl inspite of the above deliberations within two minutes, rush himto the nearest hospital.
iv) vent dCo

a) Prerrentive Maintenance:-

i Many of the causes leading to the clogging of sewers can be prevented by periodiccleaning and removal of silt accumulaiions ii sewer lines including manholes while thesystenr is functioning
ii Each of the sewer maintenance team shall be under the supervision of a competentperson, who is well trained in using of sewer cleaning ani safety equipments andqualified to render first aid service in cise of emergencies.iii while cleaning of the sewer, other repairs, if any, rnside of the manhole, the foot steps,the manhole cover etc. shouid be cariied out. ln'case of largerconJuits through which asewerman can walk, may also inclucle tlre exarrrination of th5 inner su.rface of ii-re conduitand carrying out necessary repairs. lf a sewer is damaged, irrrasio be tacklecj separately^ and not by routine maintenance personnel.tv. Based on local needs, a schedule of cleaning of all the sewers in the system has to boprepared and followed. The frequency of cleaning depends on the nature of sewageflowing in a particular section of sewei and the velocities obtained in the sewers durinq[re peak flow.

b) Corrective maintenance
corrective maintenance becomes 

:u.:.r,?ry.for removal of obstructions in sewers caused byexcessive siit accumulation or demaqe leacling to the break down of flre systein wittr llows much lowerthan the self cleansino velocity.
For loca.ting the exact position of blockages, it is necessary to rnake an observation from theoverflowing manhole anc] the manholes at ciowniiream, Lrntil ftre rirsi niani,or" *,tn litile or no flow isreached' The section between these ntanholes and the one immediately uprtr""r is the one whichshoLtld be cleaned at first instance, after taking the necessary pr""ultiJn, ior trre safety of thesewermen' The accumulated sewage slrould be pumped out from'the manhole at downstream andthe mouth of the sewer should bJ exposed after atiowinl for naturat ventilation for one hour, bykeepino all manholes within a radius of 200 metre opun, t.lt. shall be conducted to ensure that theconditions are satisfactory for the sewermen to enter the manhole, resorting to forced ventilation, ifnecessary Air from the bottom of the manhole should be sucked out by 

"n 
6xr,aust pump which willenable fresh air being drawn into the manhole. This is rrelpfut to evacuate gu*; h.uuiur than air suchas carbon Dioxide, Petrol vapour and Hydrogen sutphicj;. Sometimes 

"ir. 
;;t o-e ntown inside themanhoie which pushes out the foul gases frornthe manhole. This is very effective for gases which arelighter than air, such as carbon morioxide, Methane, r.riirog;n etc. lf the sewage flow into the manholeis heavy and pumping has 1o be carried out continuor"i-i" enable s"w"r,ien to get in work, it ispreferable to block the mouth of the sewer on the upstream side and ,tart [rmping from the nextupstream manhole while the work of clearing the obstruction in the sewer at downstream end is beingcarried out.

ln case of simple blockages, the flexible sewer bamboo rods and manila rope type may besufficient A ferret with a fire hoie can also be used for breaking and removing sand stoppages.where a rodding machine with flexible sewer rods is available, it can be used with suitable toolattachments to break the blockage.
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s.r When ihe above nrethods are not successful or damage to the sewer is suspected, the
location of the blockage can be founcl by the use of sectional rods from either end of ihe blo.-kecl
sewer. Once ihis is located, the sewer length near the blocks can be exposed by the open excavalon
to examine and set right the sewer line. if the damage to the sewer is extensive and is caused by poor
foundation then the stretch between the two manholes may have to be relaid on a properfoundaiion.

in case it is not possible to wait for proper evacuation due to the foul atmosphere inside a
manhole or a septic tank and sewermen have to enter urgenily then only sewermen, who are trained
to work with safety belts, gas masks and other safety equipment may be allowed to enter the
manhole, observing the precautions against gas hazards and under ihe guidance and supervision of a
competent supervisor. ln an emergency the supervisor should prompily get in touch with the nearest
police station, a fire station and a hospitai for help.

Where ihe material of the sewer, especially concrete is damaged, the cause must be
investigated and due rectification must be carried out. lf flows much lowei than the designed ones
lead to low velocities and consequent septlcity resulting in the production of hydrogen sulphide,
routine chlorination of the sewage may have to be considered.

lf the damage is caused by the indiscriminate discharge of industrial waste of high acidic or
alkaline nature or with high organic matter or solids, steps should be stop the waste in case it is not
meeting with the standard as follows:-

S.
No

Parameter Public sewers

Suspended solids mq/l, max 600
2 pH value 5.5 to 9.0
3 Oil and glease n gll11ql 20
4 Amnronical nitroqen (as N), mq/l max 50
5 Biochemical 350
b Arsenic (as As) 02

Mercury (As Hc), mq/l. max 001
8. Lead (as Pb) mqil. max 1.0
9 Cadmrum (as Cd) mqil max 1.0

0 Hexavalent chro-mium (as Cr + 6), mq/|, max 2.0
Total chromium (as Cr) mg/|, max. 2.0

2 Copper (as Cu) mq/|, max 3.0
3 Zinc (as Zn) mq/|, max 15
4 Selenium (as Se) 0.05
5 !tp!e!Gq Nt) -g/1, max 3.0
6 Cyanide (as CN) mq/|, max 2.0
7 Fluoride (as F) mg/I, max
o Phenolic compounds (as C^H.OH)mo/1. max 50

10 Radioactive materials
(a) Alpha emitters micro curie mg/I, max
(b) Beta eryllqrsmicrocurie mg/!

10-7
10-6

20 Bio-assay tesi 90% suivival of fish after g6

hours in 100% effluent
21 Ma noanese 2
22 lron (as Fe) 3m
23 Vanadium (as V) 0.2m9ll

Problems created due to poor design and construction methods, which leads to frequent
cotttplaints of clrokes in tlre sewers have to be set right by redesigning and construction. The use of bucket-
type sewer cleaning machine is quite comrnon. This is very effective way of removal of silt/grit and c]eserted
solids from the sewerlinc which docs not flow by itsclf. Thc rcmoval of solid mottcr is utmost csscntial

With the changing times, new technologies with innovative ideas are cleveloped for desilting/ cleaning
of sewerlines, suction type, jetting type and suction-cum-jetting type sewer cleaning machines are available in
most PHE Divisions, which shall be maintained and repaired periodically and should be in working condition for
the purpose. Talking of new iechnology, Super sucker machines are very effective for cleaning of sevyers and
should be used by PHE Divisions, where these are available. But these have their own limitations in case of
space constraints and resources required for its operation. The bucket cleaning machines may be employed
under supervision of skilled personnel to achieve the results effectively,

These instructions may be brought to the notice of all concerned

Executive Ehdineer (Urban)
For Engineer-ifufChref flaryarra,

PHED. Paichkula.'P-
Jfivttt,
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