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N " SUMMARY. -~ o |
Module No:- "+ ' Module Title: NN ‘ i

- B Manhole Safety {f )
e Submodule Title: o

Approx.- Time: , , - :
! 1. Manholes s,
’ 2. Safety check11sf’/ , L . .
.8 haur's "] 3. Safety - L \

“Overall Objectives:
Aftér'éuccessfu] completion of the course, the student will: 4

."Be able to identify the seven ' (7) common purposes for using manho]es
B able to identify the four (4) basic types of manholes. .
Be able to dé§cribe the six (6) most common, dangers found in manho]es. A
Be able to.describe the causes of dangerous conditions in mapholes. - . '/ 4/:
Be-abTe to ¥dentify the proper safety equipment to be -used-w. en work1ng in
manholes., . _ %

6.- Be able to describe the principles of operation for-manhole safety eqqipment. -

NS f

W N
o e e

A \

; ) ) . .
Instructional Ajds’ SN ] . \

' > o |
Handouts #1 - Nanho]e Safety s o : A\
- #2 - Manhole Safety Checklist . BRI
' #3 - Manhole Safety Manual ‘ .
#4 - Personal Protective Equ1pment Checklist .

- #5 - Respiratory Protective Equ1pment ' i o
Transparancy #1 . ‘ i ﬂ‘\ ’ . ,
~Asaf%ty Equipment ,

L N, ) )
‘Instructiopal Approach? E - ) — - \\

p

Discussion ¢ \ ' ‘ '
Lecture- : i -
Demons tration ‘

References: . : _ o

1 NPCF Manua] of Practice #9, Design ‘and Construction.of Sanitary ‘and Stonn Sewers.,

2. Manual of Wastewater 0perat1ons - Texas.

3. Manhole Safety - A w0£k1ng manual and Informatien Digest - Iowa State Hygienic Lab "
~ (Handout #3). ’

4 Ezy1pment Manufacture[s LLterature (may vary depending on type of equ1pment used).

C]ass Ass1gnments

Read handouts :

Sketch types of manholes .

Participate in cldss discussion . , ‘ .

Observe demonstration . ) .o : .
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Module No: . Module Title: °

Manhole Safety Pracgices

Submodule Title:}

Students shall be able to iden'tify the.seven‘(7)
manho]g;._ ’

. /
. e “Manho7es .
Approx. Time: . .
. . TOD’CZ . ) . \/ ' ' 'i
% hour Purpose of Manholes , ' . |
o : : - i
Objectiyes: ’

o (

common purposes far usifig

Instructional Aids: ‘ ~

Handout #1

Instructional Approach:

Discussion

Sewers.“ . -

!

. Iy
References: - . ; .

WPCF+Manual of Practice #9, Design and Construction o

~ > . ¢

“t
-~

f Saﬁitary and_Stomm
.“‘A N m.

Class Assignments: . ) '
Read handout

b
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Sewers.

L AN

4

rd

EPCF Manual of Practice #9, besign and Consfruction‘of Sanitary aﬁd Storm -

-

. .
) 7
/% : vl
i - .
. R ' ‘
"| Module Ho: ‘ Module Title:
e Manhole Safety Practices '
r—— ¥
: Submodule .Title: ! .
N - . : - . {
Approx. Time: Manholes- . i A
Topic: ‘ ,
5 ‘ )
¢ hour Types of Manholes . . ‘ p
< . S A
Objectives: ' - .
.t /
Students will identify the four (4) basic types of manhgles.: 1| . ?
~ . .
. . \ . _“.f‘; ’ o +
I( )
‘ - )
. .
Instructional Aids: i
(AV) Overhead transparancies i - - RN -
¢ ‘;\ ‘9- . - X ) ‘
Ins tyructiona? Approach: - o T,
Discussion o I o . - '
Demonstration ]
Exercise .
\
. ' D"
References: ) ] s
/‘

Class Assignments:

instructor.-

Students wiTl sketch the (4)

I 9

v

féur basic types of manholes as illustrated by

-

‘o .
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. Module No: Module Title: . L
Manhole §afetvaractices- ' . - _
Submodule Title: / cT
g : Manholes ’ S L -
Approx. Timeg . : — -
- A} . - ' TOD‘C:: - i ‘ 1 v &
1 hour } Common Dangers Found in Manholes ' e (-
: Objectives: ' .t _
- Student shall ‘be able to identify the six common dangers' found in manholes, and
the causes of these dangerous conditions. .
1
\ .
Instructional Aids: ' L
Y Handout’ *
. ¢ '
s -
.
A~ . .
- L -#
N Instructional Appréach:
e ) R o ; ) ‘
Discussion ] ' N
L Exercise / , \
N ‘ .
Refereaces: i § .
SNl o ) A ) Iy
¢ WPCF Manual af Practice.#1 (Safety), Manual of Practice #9, Design and -
Construction of Sanitary and Storm Sewers. C -
5 . N »
- Manual of Wastgwater Operations - Texas
. i R .- ' ' v
Class Assignnénts; , y ) .
L 1. Read handaut - . ; ; ‘ \ v
! C 2. Participate in class.discussion” ' | ) ‘;/ Lo
O , . ‘ - v f . . \ . e
ERIC -{ . , 6. .
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MANHOLE SAFETY - Handout #1 .

Iy Purpose of manholes ‘

1.
2.

6.
7.

Change in direction of sewer lines:
p :

Changé in grade of sewer'line§
Inspect1on and cleaning access to p1pes

13

Vent11at1on>?f sewers 2

In treatment»plant,they may be used for actess to undergrqund tanks,
pump statione, wet .wells and tdnne1s:
Where two or more sewers connect *

Whére unequal size lines join -

Types of manholes . " L

1.
2.

.3,
4,

. Comnmon dangers’ foﬁmﬁ‘$;5;;;ho1es S S .

1.

.

Standard - 5 feet deep or more, most EOmmon
Shallow - less than 5 feet‘deep ' Regl Lo
Drop - Where d1fference in 1nvert elevations is greater than 1.5 feet

T

Pressure - Where h1gh flow level ex1sts, cover is gasketed and bo]ted

Heayyféover% - typical street cover weigh% 160 pounds, use proper -
. . . PR

lifting téchnique. . _ SN /. T

{
Loose or corroded'stéps in manhole -
. ’
Surge§ in. fﬁow of sewage - if poss1b1e divert up#tream flow
\

N

”temporar1]y

..oOnyEn deficiency = very common

Explosive gases - methane, gaso11ne

Tox1c gases - Hydrogen su1f1de,
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f s : . .
D. Causes of dangerous conditions cont.,

1.
2.

P

‘n '2‘\‘:\ ‘\
A

L,
- oS
.

. oxygen demand of sewage.’

produce gaSes other than the types normally. encounRired in

- . v »

@ \ d

Low flow ve1ocity - poor desdgn

3

Low flow Ve1oc1ty - stoppage in line 1ow flow ve]oc1ty cen allow the

e

sewage to become septic hIth the formation of HpS, CHy and” ather
gases as a result, also can 1ead to oxygen def1c1ency as resu1t of

If. poss1b1e avoid cleaning 1i es upstream

-

from the manhole you are working 1n - when unp]ugged 1 rge fYow

t ™~ 0

surge ‘is possible, ‘ - \
' {

Poor vent1?§t10n - solid manho]e covers, long sewer runs (over 400 )

. ¥

between manholes blocked 11nes, a1so unders1zed lines which f]ow
'

full)cauglng Sewer to flow fu]], .can a]] lead to poor, venti]ation

6& 1ines and hanho1e§ Solid covers are preferred because they

’ s 3

w1]l not~adm1t runoff from rain etc. A]so 1ess danger “from vanda15

throw1ng debr1s 1nto-ho]es , R

Y

Toxic gases - toxic gaseh other tham the ones normally expected

(HgS CH4 etc. ) may occur CO will be pr1mar11y from exhaust of

combust1on process{(COZ in eXcess of norma] va1ves may be

-

encountered C]2 from prech1or1nat10n or wash den\after a Clg

e

leak¢ A1so, 1ndustr1a1 processes may d1scharge wastes wh1ch can

. manholes. Danger of CO buildup frOm using engine d iven bloﬁeré

with ‘suctiom lines p]aced‘denwind'of eﬁéaust: L

iy

[
o !
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© 5. Hot Weather can great]y acce]erate the bacterial act&on wh1ch ¢ n. '
produce sept1c sewage and the format1on of re]ated gases A1so t
’ weather can cause the sewage to r‘e]ease gases normalty d1sso1ved in_
- the 11qu1d at cooler temperatures ‘D1sso]ve‘d 02 in sewage wﬂ] drOp
* in wam weather,thus ]ead1ng to move rapid putrifi cat1on of sewage .
- - v and greater tendency for sept1c1ty ) g , * o

.

L * ‘ - .
6%:- Exp]oswe gases - CHy (methane) may occur-if the’ sewage is septic

.

. -.and 1n an ‘advanced anaerob1c condition.
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Module No: _ | Modute Titie: - - N
| Manhole Safety 'Practﬁices ‘o

Submodule Title: '
Safety ‘Practices S . ‘ o

JApprox. Times

N ( - . o \T\opic:

-

~ . 2 Hours Safety Checklist | - ; T

Objectives: e, o % ) .

Given a manhole safety checklist and safety manual the student will be able to
explain each of the seventeen (17) itens. . :

’ -
N .
A\ .
. .

’

Instructional Aids:

Handout #2 + Manhole Safety Checklist . - ) )
’ Handout #3 - Manhole Safety Manual . ) ‘ o
Handout #4 - Personal Protective Equipment Checklist ‘ R
Handout #5 - Respiratory Protective Equipment CL

N . ! > ‘ } - 1

' C - o . ’

T Instructiona) W~

Discussion - Legture

' £

- : NS
References: - - ' ot

) Manhole Safet); - A workingymanual and information digest
Iowa State Hygenic Lab ' )

M
.
-
. +
. b4 , .
p . I's A
. N .
52 % A% . . .

- Class Assignmeiits: o R g

. | Read handout : o .
' Participate ih discussion , - A .

, S 13
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Page 1 of 1
| MANHOLE SAFETY CHECKLIST - Handout ¥2 ° | b '
' 1. Supervision - Buddy System
2; Traffic control - cones, barricadesy
3. Blower - 200 cfm - 30 air chaﬂges/hour “ - ;
4. Hazardous locations - Unit #1
%5. Gas test§ \ ,
6. Personal protection - see handout on equipment
'7. ’Safeéy harness - manhole, parachute, write 9/16"'1fnes
8. Ladder - narrow OSHA
g. E]ectricgl - ground fault ?ﬁterrupters explosion proof |
10. Tools & work - non sparking =
11. Physical agents - noise, heat, light
12, Eife'protection ; extingui€hers
13. Personal hygiene \//
14, Me;ica1 - doctors, hospital i
15. Housekeeping - cleanup, inspectjon
16. %ﬁhé] checks - supervisor - trainiég for crew /
.17.  Accident reports - OSHA -
’ S
p .
LN
¢
' D o, -




Page 1. of 14

MANHOLE SAFETY - Handout #3
1.

Supervision - Buddy ‘ , , .

¢

~An attendant(s) should, without exception, be on the surface Qr outside

when a manhole, vessel, or chamber is entered. During the workman's
residence, tﬁg man outside should keep the wquer in view and/or in
continual communication. Where conditions indicate that the man inside
shouid use a lifeline, t;e other shall be on that rope at all times. ~i“ ‘
FaciTties t? withdraw the worker shall also be provided. Other
available workers and winches as ex;mpTes. .
Traffic Control. e
This refers to the necessary warning éjgnals, barricades (stripe?),
cones holegu;;ding, fluorescent vests, needed gear and procedures fof
traffif and work cpntrol. ‘These ftems are feferenced, but not enlarged ,
upon in this report. "NO SMOKING" signs and the practice of not smoking
may be required: ) ' -
Blower . -
A. One blower for each hole should normally be used for every entry.
" This méy jnc]ude sd;e locations more shallow than five feet. It

should inc1ude 1ocatigns five to ten feet in depth. For holes

deeper than ten feet, it should be used with tésts, See paragraphs 3

4 and 5 of this report. The use of a blower is 1nd1cated for br1ef

egtries énz ho]es‘wheré nQ sewage or material with oxygen demand is

present. Some entries are made more appropriately with a self-

contained or supplied air system.
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- PAGES 15-2b - ilgustratibns of how to
block-off traffic when working on road -
REMOVED PRIOR TO BEING SHIPPED TO EDRS

FOR FILMING DHE TO COPYR;GHT RESTRICTIONS. -
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«

" B. The blower should operate continuously auring work, providing 30
changes. of air per hour for the effective volume entered (seg'

Jairflow paragraph 5). A minimum of 12 schanges of air‘shou]d occur
/

before entry, WH%re exten51ve amounts’ of stagnant organic matte r,”

for example, sewage 1s exposed, hydrogen sulfide and other tests -
¥

should be made to be sure that a.safe atmosphere exists. Gas can,"

in some cases, be given off at a rate that the usual ventilation

-

_ 15 not adequate. ‘ '

4

C. The direction of airflow should be noted. This can be visualized
by a puff of powder, for example, starch or talc, or a chem1ca11y

generatéd smoke. A fire generated smoke-may be a serious risk.

s

Changes 1n airflow during the course of work must‘be noted.

1. If air moves 1nto the confinement, this may assist vent11at1oh
v ¢ v

2. If air is stagnant, air contamination accumulates and oxygen -

may be depleted. L »
N ) : »
3. I air is moving out of the confinement, impurities may be ‘:;;j

\

bropght from other sections of the -sewer. It is important'to )

o

plale the blower discharge where it will be effective. Adequate
capacity is a]so\reguired..

D. Keep exhaust funes out of the blower intake. Though this is an ‘ s

"
obvious hazard, the condition has been observed, and must therefore

__be consciously considered.

Hazardous Locatjons

[y
’

The ones listed require precautions in addition to the blower and -,
supervision. A minimum of exp}b51b111ty, oxygen (end normally hydrogen .

sulfide, should be made 1n the fo]]ow1ngi 53

17
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" 5.

El

" prepared in muni.cipal 1aborator1es or consu]tants 1aborator1es

-— . . ¢ “ . b3
A. A1l severs and manho les-more than/lo feet deep
B. Any t1ght1y covered pit, tank or va]ve chambeﬁ regardless of depth

(SO]ld covers). g

%

3 . . . . H
C.e Deep tanks, sludge digestion tanks, and pump suction wedls.

o

p. Kn large trunk sewers. ‘ ~

v
o . hd

E. Sewers located in the &icinity of gas mains”or gasoline storage tanks.

- F, Sewers frem industrial areas.

G. Sewe>s on flat grades or constrictions. where so]1ds may settle and

v i

decompose
H. - Sewersvw1th manholes .over 300 feet apargf
Gas Test{’ o b. - - ' '
Use an insterent tﬁatﬁworks, dnd for which the ca]ibratiqn is verified.

Both fieid;a;d laboratory tests should be made on test instruments
to insure proﬁerooperation ThiSvincludes that the%bare free of leaks,
have the proper flow rate, and give the correct reading.’ Sbme of these

tests (e.g. leak test) sh0u1d be made frequently in the field. Other
tests may have to be made in the shop, off1ce or in a laboratoryn
Ver1f1cat1on of a few points of operat1on may be.adequate. Test
contam1nated a1r\§?1ut1ons can now be purchased from supp]1ers, or
Refer
£3~the supplier's manual for 1nformat1on.
of these devices, most16f which are already distrdbuted in Iowa by a
safety equipﬁent supplier. Several vapors-or gases that may be
encountered can be tested.” The "pilot" ones are 1istéd below for usual

tests, though others may Be present. Long probes or tube§??or'§ampling

'k P
J

/ u* 18

‘@re desirable so.that tests can be made before entry, perhaps through X’

X

References 1ist some sypg?iefs .

}
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£

the holes in the cover. Note the!airflow into or out of the manhole.
4 , .
If it is'necessary to have a man enter the chamber to test; a safety

s

harness (see Item 7 th1s report) shall be mandatory.
No OSHA reference is given to d1rect1y require tasts of sewers to be
made » but after an accident you will (we unders tand) be required to show
roof that these had been nade A need for such measurements is/
11Lustrated 1n a series of acc1dents and standards (1nc1ud1ng the 1st
"edition of th1s report5 1n ;ost Cc ’ s documented before the OSHA 1aw.
Get out of the sewer if y0u f::j d1zzy, s]eepy,‘hauseaté%% if
1t becomes hard to breath or if water starts rising. oo E

A. Explosibility . .

The c0mbust1b1e gas 1nd1cator to measu{e,"exp]os1b111ty“ should

provfde a first test. It should be a re11ab1e mode1, zeroed in the °

/

f1e1d before us1ng insensitive to h1gh humidity, and verified for
proper readout otgas1onad1y with a "standard" gas )

3 The usual model reads from O“to 100 percent of the Lower
Exp]os1Ve Limit (LEL) to detect methane and gasol1ne, etc. at
exp}oi1ve levels. New models should be considered t at read fu11;
scale. 0 to 1,000 parts per million (ppm) (12 000 pZ% is.LEL of
toluol) sens1tave scale provide important 1nformat1on on many
materials at thelr toxic 1evels OSHA inspectors are using this

\
instrumentation with sen51t1ve scales.- (Communications not

L

referenced ﬁ1ne type 1amp detectors have not found favor 1n ’

- sewage works. /

' , !
. -
.
[ I )
. ' .
~ : v . -
P 4 .




~,
B. (ygen S

18%)m1n1mum oxygen is necessary before entry

Slhce oxygen 1s both

- absorbed by the b101og1ca1 demand (BOD) and d1sp1aced by other gases

(e g. carbon d1ox1de and methane) this check should be rout1ne In

Tow oxygen, f]amnab]e gases -will not properly reglster as combust1b?

on 1nd1cators

[y

;

\

A

+
-

Instruments should be chosen for 15§§-term reliability.

_ (

t

" Some
sensor ce1ls must be recond1t1oned several times per year, may be .

expen51ve, and var1ab1e The ce11 should NOT fou] on hydrogen ;

su1f1de, a common gas in sewage, pro&éems and “a common fa111ng of L

’ severa] types of cells.

' r

C. Hydrogen Su1f1de | T Y

-

: Hydrogen Sulfide should be suspected and tested at’ EVERY 1ocat10n

wherg'sew e-or organ1c matter 15 present and subject to bacter1a] N

’

action. It is usually prevalent where sewage has been §tagnant

A2 Ped}

even a short time, , oL e

As it has an anesthet1c effect on the ab111ty to small, it seems

odor]ess - or becomes so. It has been observed to genérate rap1d1y
}

enough that b1owers do not comp1ete?y hand]e it. Rechecks should

be made frequently during work, where indicated.

&

1.&0_0 to 2,000 ppm resu1ts in unconsciiusness with early *
cessation of resp1rat1on and death in a relatively few\mlnutes

7
Five hundred to 700 ppm results in loss of c0nsc1ousness and poss1b1y

k4

death in 30 minutes to one hour. Some irritation was reported as

Tow as 10 ppm.

. 20

i
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: rate of airflow over the detector is required for prec1se, - U

‘ "‘:L"f%
. +2. Carbon Monoxide = *CO, TLV = SO‘Bgm‘

A w1de range of 1nstrumentat1dn is, ava11ab1e to test the HZS from
Y

“the class1ca1 chemistry 1aboratory paper soaked in 1ead acetate,

throudg detectoratubes and modern cont1nu0us detectors.’ A f1xed
{

AT

1

n {sqme-
Q an

vi

measurement *The automat1c dev1ces are recommended for usé “i

. p]ant operat1ons - 0perat1oﬁ of the/sens1ng dev1ce$ shoyld be

& L o &

ver1f1ed frequent]y Leaks. 1ncorrect fJow rates (even reverse

~

flow) and other d1ff1cu1t1es have been observed with var1ous models.

Sewer Gas' . . : ’
€ - . N . |
Is a general *term describingwa wide rangewgi.possib1e mixtures.

3
On-site control can often be. made ﬁy test1ng of the prev1ous]y

a

. mentioned gases as Wp11et" gases. ' These add1t1onaT const1tuents Lo

o ’ § ¥ .

may somet1mes comp11cate the pmobTem drrg1ve d1ff1cu1ty 1ndependent1¥
1. Carbon D1ox1de - COZ, TLV = 5,000 ppm ¢

This gas has been found in manho]es; yith and withéut sewade,

with and without an oxygen defictquy. '{t:in}reases the

respiration rate and gives an oppressive feeling.

_"The usua]SSOurce is from motor exhausts either:from‘the°b1ower

~

brecaution

air or fromia remote area.- Fests should be made where indicated °
and oftén simp]y as a. goo’

' Instrumentat1on is typ1ca11y by detector tubes or .

, 1nstrumentat1on including some _sophisticated types The OSHA
: ~ 2

teams norma]]y, we understand have - agpl1ed detector tubes, or
v

hand- held instruments such as h0pco]1te(;r newer detector dev1ces

\

<Lalibration gases are now available to verify the measurement.
: : - =




.. ¢ ' ~ aPage Zi; of 14

> - ' . ' i

N
. - .
—L . . : I
( .
&

Y

. radioactive ma'teria]s\ar’e-mrs\ies. The examplgly listed dohave a
' . - v 22 », ;

- - r &
V\ cho1ce depends on the character1st1cs of the gasj the need to

v ~ X ” v
. .
L]

Th1s gas standard is rec0mmended in addition to battenxJ 1eak

flow, and other iesf@ A ,":;y\ s

[ < [}

Bf—\Othen\§ewer gases  °© T
~ A host)of other gaseslmay be found in sewage ejther as a pt—gﬁtt

t

of putrefact1on 0K, in spec1f1c areas of a p]ant froﬁ\apx111ary

*ftreatment sucb as d1s1nfect1on by chTor1ne or deodor1z1ng,by

1

\ ; ~. 1

* ozone. Innumerable gases may be present, which  are not listed
. S . . |

here, but would be ideally contro]]ed by good vehti]atfon and
/f
"pilot" test 0%, the appropr1ategma30r const1tuenr
. Test dev1ces vary w1de1y from detector tqpesL f1e1d direct

read1ng, to soph1st1cated‘conthnuous meaSur1ng 1nstruments The

test repet1t1We1y, ca11brat1on requirements’, etc. .
o :

Ammon1a, NH3 - TLV = 50 ppm

o

Methane, CH4 - S;mp]e asphgx1ant, no TLV, 18%,02 m1nimum

explosive. ¥

e

e
0rgan1c Acids, e .g. \Agetwc Ac1d - TLV
Pﬁbsph1ne - TLV 0. 3 ppm

-chlomne - TLV = 1 0 ppri R
. b A @ . -
Ozone - TLV 03 ppri < . . R
N1trogen D1ox1de - TLV > ppm Ceilipg ¢
Industrial . Lo n T ’ S
~
A wide range of mater1a]s 1nc1ud1ng gaSes may be em1tted from

4 ar

)
indbstrial processes Ihe1r source‘and nature should be traced

for a good base on ?h ch to,resolve theAproblem.' Toxic, expﬁosﬁve,

R
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\_‘ vo¢;ti1e component and hdve bgen dbserved in.Iowa. The cyanide was

6. Personal Protectieﬁ

Personal protective devices are “persopal" inasmich as they must fit

from platiny wastes, the gasoline'was from a serice station‘leak.

Hydrogen’eyaQide t‘TLVx= 10 ppm (is skin absorbahle)

Gaso]ine - TLY =

Appréximafe]y 500 ppm Th1s is an exp]os1ve m1xture

for which spec1f1c components (e.g. tetraethyl leéd and aromat1cs)

may lower th® TLV significantly. "

-

) VAR
specifica]]y the individual that weargitne device(s). Espec1a]]y check

f1t to 1nd1v1dua1 proper cho1ce (gases are NOT f11tered’by dust

Ay * ot -
. \
-
N N

-

-

L cartr1dges) do severa] 1tems work when worn, together, or, do they fall

of f. Fu]] face se]f—conta1ned suppﬂ1ed air respirators mgy be considered.

Through the OSHA phv]osophy corregtly expects engineering des1gn to

correct prob]ems in work areas, some need for protect1ve gear wr]] always

. be required for f1e1d operat1ons Safety g]asst and other items will .J

be needed supp]hmth for long t1ne.

'A. . Hard hats must bé ufable in tight p]g:es-. “\J o
B.*”ﬁearing protection, earmuffs (No soiled-mqteria] into the ear)
C. Safety g]asse;, and face protection i *

.*D.- Supplied air Lpreferab]y), or respirator A tespirator will not

l function in ]on.exygdh, mus t be chosen for the r1ght contannnant
£, sé;Zly be]ts «llfedanes»and lanyards. 4 . f

F. ‘CLg;hjng, boots, gloves, etc‘ F]uorescent vests - attendants shou1d

" be vigible to a11 traffic at all times.

P A

/ .
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G. This 1ist'i; indicative; individual conditions may requﬁre\an .

& . ; ‘
appr0pr1ate choice of gear.

H. Lasers used on]y vab§a1ned workers (red co1or usual), )

7. Safety Harness, Rope Attendant : )
Th safety hagness and rope should be worn in the locations listed as g -
. *hazardous, 'XE attendant‘shou1d be present even in thebareas not
1isted,\as pits less than 10" feet deep. A spare rope and harness shou]d
begavai1ab]e. “Spare manpower and means of recovery should be provided.
8. Ladder ‘ .
Adequate meansﬂof safe, and rapi% entrance and exit (egress) is needed.
Laddgrs, whether permanent or portable should meet current Specifications\
" for the appropriate applicatiOn. - . '!ii
9.~ E]ectrica]‘ , B : o ' . {

The presence of mo1sture in sewers and many plant processes | makes good

e]ectr1ca1 practice a necess1ty PrOper gr%und1ng and bonding of the

equipment prec1udes most of the chance for the worker to become a part
P4

of the circuit. The new generation of "ground fault interruptoys” have

¢

' * "}
. an immediate wide application for this type of work. Solvents may be

.

" a prob]em ‘ , 4

Where vessels are entered usually within treatment and process

‘ ~

plants, a 1ockout procedure is required to stop powered equ1pment )
"Explos1on proof" equipment, Usua11y Class ls Division 1 1s i
‘required for lights and powe; gear in certain 1ocat1ons
_}Epere‘power Tines are encountered, buried, or overhead,:the'electrtcal
power company should provide the appropriate sdpervision and workers.
- A .

PR
R

24)
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“ 10. Tools anq Wp(k R ’ | .
t Work carried out’ in a'confined ;paée may cause fumes' or other conditions
! to‘thangg with £%me so that an awareness of the situation should be
(c0ntinuing,throughout‘fhé job, Obsé;ved cases include the release of
1 e' '°gaibs.when a qufe;cent héteria] wa; agitatgd, and the release of fumes
when welding, 'Other hot processes are a problem sguréé.
’ The_ﬁew generation of "Ground Fault Circuit Interrupters" for
) . . pgrsonnei prot;ctign providgs a new tool for safety>in the typical sewer
environment when power zﬁgqflaée used. ‘ “
- A. Need»spark-res?%ta&t hagd tools where~an exp1651ve level is . - .
.. =.t ‘ probabie. - } _" ‘ o o
‘ B. Power toolsemay need to be Class 1; Division 1 or.they may produce
: sparks td'igg%ée fumes during .use, regardless ofvelectrica] design,
"T Consider the conditions involved in each p}oblem situatian, “
C. we]d1ng, cutting, braz1ng, so]der1ng, heat1ng Th{s may be an )
e]ectrlca] hazard d1rect1y Fumes from the metals used for the
B process may involve f[uorides, as we]] as metals, P]ating mqﬁeria]s‘
iﬁc]udé lead, zinc{1;5dmium«and others. Heated plastics; especia]]yv .
s when ;corched, reféase a hest of fumes ana sﬁﬁyﬁd be,avoided. ‘%
to : §ﬁe]]-may be too much though o&ér may be 5 practical field test
since ’aboratory grade evaluation is d1ff1cu]t and time cqgsum1ng
. These coatings may burn - a ‘ \
’ D.  Sedvents should ideally be-swept out of Sewer areas by the blower
N air. Thgs$ should be rev%ewgd fpr toxicity in the TLV tables, fire,
. ." and,decomposition produétsw"‘ ’
B R , b
’ . RS t
. |
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A. -No1se is a prob]em if you have to shout to bet heard by a fe”CM'
w® workman who is standing next to you Measurements wou]d be expecteg
to confwm that no1se from most Jjackhammers cand 1arge powerb drﬂ]s

/ 3
i¢ excess1ve for any but brief exposur:e /Persona1 protect1on w0u1d

H e
Ng . )
_. '.\ Y. of
N -, &
. . & ’ : :
. -7 Page 11\({\14 i(
. * /?( ‘*.‘ ) . ¢
* - ., S / — ’ ‘ -
11. -Physical Agents * ’ ! N : A N
~L ‘ . . - o . \
Several areas require comment, other agents may be a problem in special -
B st A L - . . T .

- o ‘
X be indicated on aH JObS of a temporary nature. Earmuffs wou]d be
‘\ su1tab1e hygiene pr6b1ems make ear p1ugs undehrab]e on manyeJobs
1nvol,v1ng sewage. /f ‘ ) Coe . t, "
o« ,

~ B, L1ght shopld be adequate §W1thout excess’g’Tare, and not be a fire

hazard. - The current agp,hcatwn of lasers to construct1on

ahgnment/etc , réqu1res sévera] cautions S0 the 0perator doesn't
“

%. . look di rect1y at the Tight’ source Some of the construction 1asers

Qr,e Wed in power and m/e,_\but requir@’é‘trod work practices.,

C. Heat s re’bs"p_(es ]1m1ts 1ch can be read by 1nstruments that™ ° P
. measure\a comp051té -of témperature hum1d1ty, radiant heat and .
» a1rﬂow s1mh]taneous]y (Wet\Bulb Globe’ Temperature) -
12. ~F1re%rotect]\on o . - { \
The main object to-vhahd‘e mate:r'ials and wo{rk so that a fi re 'does not

’ ]
ignite, shou]d be fO”OWed ap by knowmg 'm*‘adVance the act1on to

procure assistance from the_ fire depart t.}. Spec1a1 problems affect1ng

the fire f1ght1ng effort should also be conSJdered in advance.

IHersona] Hy‘gﬁene . ‘,_

- (R ", ‘
Wash hands thoro?!& before eating. This shBuld be practiced regularly. !

Q- . - . <, .
Packing foed in plastic b#gs in Tunch boxes can be easily done to meet
A . '/ "

good practice. 26

-
3 .
<

3

F
s,
-
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Hand to mouth contact can also be made or avoided by the way a

-

-

cigarette {if used) is handled. The simple, unconsc1ous habit of

touching one's 1ips,*a nearly universal habit (look around in any
L] d LY

M friendly group), is most undesirable. These actions may be supervised,

bu-t

are largely an action that has to be.changed by the worker.

Sanitarx facilities should be available; including thebbortable

.

outhouse, if necessagy. i ' : ;

This* area should be extended after work by complete changes of

clothes and a shower (include hafr)t

14." Medical . - e

Tow

Potable water should be available.

Several areas;are specified by OSHA. Gdod practice shou]d prov1de

cont1nued ma1ntenance of the capabilities needed: -

.'11 A.

First aid: training and equ1pment for a relatively ser1ous acc1dent

. should be available 1nmed1ate1y to every worker 13&the field as we]]

*- as at the plant. Th1§ is well defined by OSHA regulations, but

competent follow-up is indicatéd
Phys1c1an and hosp1ta1 access is a se1f—eV1dent requ1rement for both
field and plant workers. These are also defined by the OSHA ‘

regalation and should be followed systemat1ca11y

."fmmun1zat1on and the phys1ca1 Cond1t10n of the. worker are only. two ofJ

several add1t1ona1 areas -where. a phys1c1an shou1d be consu1ted for,_(

-
an’ adequate medical program Tetanus 1nmun1zat1on is one of the

obv1ous shots to be given. Several others may be considered,

V,..
2 e

-, !

s, .

' espec1a11y in areas where special prob1ems may ex1st These actith“”

-

should be taken before accidents happén.
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15,

16.

17.
A

Physical examinations should also be carried out *under the direction
of a phys1c1an.' , )
Both of the above areas may be d1ff1cu1t to adm1n1ster where the:
worker population 1nvo1ved is transient, and may not be fastidious.
The probdem of fo¥low-up does, however, remain.
J

HouSekeeping

Good'housefeeping correlates with good safety records according to the

‘consensus of most safety inspéctors‘with whom we have had contact.

anal Check§

Supervision and workmen that make the “final check" of an installation

need an extra bit of caution. Several of the SHL field studies involving .
a sewer &ccident were partia11y described as: ‘

"He just went’ down for a last Took"

"They went down to get bluepr1nts left at the end of work"

i ’

It is recommended that supervision use the checklist provided in'actual

-

cases. Follow-up on detail through references can be made where

* ¢

indi cated.
Atcident Reports -
When an acc1dent has occurred 21n sp1te of prior efforts) the first
act1on is to provide for the victim, or pat1ent Follow-up is.needed .
to provide information to prevent future acc1dents, hopefully 1earn1ng 7
from past mistakes. Legal and other records are also requ1red OSHA
and JOSHA have pron&ed avenues for sych reporting.’

A1l fatalities, major accideﬁ%sé%iﬁa report forms should be

communjcated to:

28" - ~ .
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Commissioner of Labor
State Bureau of Labor

State Office & Laboratory Bldg. —
East 7th & Court Streets
Des Moines, Iowa 50319
Phone: 515:281-3606
‘ .
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Module Ho: | Module Title:

Manhole Safety\Practices
Submodule Title:
Safety Practices

-

Approx. Time:

Topic: .

?%fety Equipment

Objectives:

The student shall be able to identify, describe princip1é§ of operation and
operate properly manhole safety equipment.

Safety harness

Self-contained breathing apparatus
Oxygen deficiency test meter
Combustible gas test méters - -
Toxic gas test meters. " ..-
.Detector tube test kits

Instruqtional Aids:

Safety equipment

Instructional‘Appro;ZE:*-

Discussion
- Demonstration

7
References:

Manufacturer's literature

4

Class Assignments:

Observe demonstration
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PERSONAL PROTECTIVE EQUIPMENT CHECKLIST - Handout #4 .
'.' Safety toe shoes | . \
Safety toe Rip boots: or chest waders

Safety hat (hard-hat)

Eye protection (glasses, goggles, shields, ete¢.)

!

Hearing protection (over the ear, muff type)
{ .

THE ABOVE ITEMS MUST BE OSHA APPROVED

Ot/er suggested equipment for each collection system worker:
“Raincoat - heavy rubber or rain-suit

Rubber gloves - short & long styles
Yy )

7
8. Extra uniform or clothes

. . -




RESPIRATORY PROTECTIVE EQUIPMENT - Handout “#5 (/r

1L Human Needs and atmospheré facts N

A. Normal air contains 20.9% oxyGen at sea level.

B. Oxygen content:df air dec}eases as altitude increases.

. C. 19.5% oxygéﬁ is miﬁ?&um-ﬁéeded'to'support human 1ife,

D. The fo11oyjng items will directly effect the amount of air needed

L ‘ by man.. ' : Voo
' ’ e w

1. The denge'pf bhysicéT\activity s
7, Physical, condition
3. Emotional condéfions
II. Respiratory Protective Equipment _ ' : : - ‘/'
- A.. Cannister type respiratorst ' ' :
‘1. Use_can containing filter or:chemical to absorb coﬁtaminants in .
. ' N the\atmOSphere.' ) : L e

2. Not suitable for oxygen deficient atmospheres as they do not add

oxygen to users air supply. B

- s *

3. Each cldss or type of.cannister)is only suitéb]e’fpr specific

types of contaminants.

4. Cannister type respirators are not reconnendéa for use in

“

manholes. - ’ .
7'7

B.- Compressed Air breathing apparatus .

o~

. 1. Seif—cqptained breathing apparatus. - user wears air supply tank . -

‘on his person. Air supply can vary from as low as 5 minufes}:p

'to 45 minutes, Large tanks may be too heavy and bulky in manholes.
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'://' L B 0 2. 'Supplied air breathing system - simi]qpigp SCBA except large
' ) . supply tanks (1 to 6(hours-supp1y) are used at remote ]ocatioe,
S and user isﬂ’onnecteg\by air line. Escape bottles (5 to 10
" minute supply) should b carried on the person in case main supply
line & cut or main supply runs out, . ; l
3 Genera]vinformatioe (applies to bgth syf%ems). Breathing
apparatus will prov;ee on]fgrespiratory protection apd ‘ h
protection for facial areas covered by supply mdsk. I is
best to select a breathing apparatus which will completely cover
mouth, nose, and eyes Deflectors should be mod\fed in the nose )
N N ~qrea of the mask to prevent fogang4g Pefsons who wear eyeg]aSSes
) ' j,’ . shou]d have lenses mounted in the mask to prevent 1eakage around ’ |
' the bows/of the glasses. Also facial hair beards, long side .§
burns and very’long hair should not be worn bywpersons using i
breathing agparatus as leakage may occur. - - . |
4, §ervfce life of compressed air cylihders may vary fronﬁ\
7 . i | manufacturers ratings due to following factors: ‘ _\\\\ .
. \ \ a.//Physica]_and emot{ena]sconditiee of user.’ ) k
ral \ ] b. .Pressure 1ﬁ'cy1inder at start of use. " -
C. Trainjng and experience bser has hae with‘eduipment .
! » d. Presence of COg (carbon dioxide) in air supp]y at ]eve]s

' greater than 0. 4% N B

- ‘., Atmospheric pressure, as pressure 1ncreases, duratioQ<\\\ N

qecreases.-

~ f. .Condition of apparatus. .

3.3




Module No: Module Title:

Manhole Safety

Su@modu1e Title:

Approx. Time:

.

1 hour EVALUATION - Knowledge Skills )

—

Objectives:

The students will answer at least 7 or 8 quest1ons w1th complete accuracy on the

written test i

1. List 5 of the seven common purposes for using manholes.

-

a. ' 4

. 7
b e ¢
c. t e
' ’ ° T
¢ d- J
w ¢
e.

2. Sketch or describe the four c¢ommon types'p;'mérho]e§.

a. i ' b.




-~

List the'six common dan

e.

f.

d.

b.

‘s %Yg found in.maohales.

%
True

Fa]se s, -~

.

A

.~ Waist belt safety harnesses are acceptable for use in manholes.

MESA and OSHA approva] are required for most safety equ1pment
manholes.

a.

b.

4

True /A

. False

w :
Circle the best answer(s) )

6.

4

e

4

L]

The use of blowers to vent11ate manholes’ can‘Pe dangerous because

d.

b.

c.

kel

They operafe at high temperatures

1]

_ They create excessive noise.

A

Carbon monoxzde may‘ge lntroduced into the manﬁb]e

%

din ’

d. The blower may. not have a h1gh enough air de]1veny capacity.

Cannister type resp1rators are not accénfable in oxygen def1c1ent manho]es

because

.0
tﬁ

=l

d.

. & \ ,
They don't contain enough breathing air.

b. " They do not add oxygen to the breathing ain.
i f
c. There is a danger of explosion when using them.

d. They are only made for chlorine.

o -
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.. L4
The most useful type of breathly//apparagsngor use, in

-
‘
o~ .

a., Cann1ster t}pe r p1rator

- - ’ /!
b. Self-gontained bneathing apparatus ”
o, . V ' . - - ( )
c. Air-line breathing apparatus .
a : ~ .“
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X “Module No: Module Title: N A -
4 & , R ! - \
’ \ 4 ! \ \A
s : ~ ¥ i
) . Submodule Title: ' 5 N
| Approx. Time: ‘\ . .
v’ : - \ 4 &
EVALUAIION Practical Skills b
A 4,1 . — . . ! ’
Objectives: J o ~ ’

The student shall be able to demonstrate the fo]:lowing skills, to the satisfaction
of the instructor. The equipment wﬂj be provided by the instructor. . -

1. Put [)n a safety harness and show proper hookup and use of safety lines.
2. Put on, use, take off, and clean up a self-contained breathing apparatus.

3. Set up, calibrate, use, and interpret readings of the'following test instruments.

&' Oxygen test meter = ‘e . : .
b. " Combustible gas meter _ ) ’
L L]
.c. Toxic gas meter _ C
} d. Detector'tube kit , ' ‘ g .
. R . . \
‘ - N . 0 e
.- . . N




