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Selected 70 representative incidents of 423
in 10 year period....

\Water Dept Incidents

\Water meter Vault-Methane

1 fatality II

Water Valve Pit-Oxygen

Deficiency-2 fatalities II II

Water Valve Vaulti-Oxygen
Deficiency-2 fatalities II

Water Well-Oxygen
Deficiency~d. atality/ II

Waterr\Valve Vanhele-@xy/aen
DEficiency~st iatallities

Water valve manhoele-Oxygen
Deficiency-1 fatality II

Water Valve VVault-Solvents

1 fatality; II

\Well- Carbon Moenoxide-

3 fatalities ll ll ll

MuRicipalWater iank=Eall=

1 fataliity II

VignicipalWaterdianksEall=

1 el II




Dei,»NIOSH Fatality Report 85-40

¢ City Water Dept employee, Industrial
Meter Reader

¢ Entered Meter Vault to read meter at 7:30
Al

¢ End off day did net return. Eound face
dewn i manhele deadl at; 6:45; Pl

9 Later feoundinattralgaseakiinilinericcated
eUiSIGETeauli= 1 arcsanay/:




NIOSH Fatality Report 86-37

Three man crew of municipal water dept
shutting down water main

One worker entered 10 feot valve pit through
22 Inch manhoele

¥ ‘E:WM_% 3?"5}"'";'

Called for help
Second worker entered to help

Third started In but stopped, exited and
called for help. Twoe weoerkers died

Oxyaenrlevelsitested later 1v-18%




OSHA FACE Accident Report 25

¢ Installing water line

¢ Welder entered line to
grind bad weld 30 feet In

¢ Crew added oxygen to
pipe

¢ Grinding weld for 5
minutes

» Eire enveloped werker

¢ Died of burns




Massachusetts Fatality
MA Face Report 92MAO1S

Public Works foreman entered underground valve chamber
while purging air from inactive waterline scheduled for
restoration

Normally open valve from street level. Theught there was a
problem with valve so entered and immediately overcome
and collapsed.

Co-worker entered to rescue, also collapsed
Thirrdiwerker ran te summoen help

Police officer arrived-lowered head first —overcome and
Suififiered conecussion duringl extrication

ElirerDepit rescuediusing SCEAS. Co-Woekker and police officer
died: Birst victim died

Oxygen Level later tested 13%6




If you cannot eliminate or adequately control all
hazards must go to full' permit entry

Full Permit

Rescue-non enitry with tripod,
harness, winch or rescue team

Gas menitoering prior te and
during entry

Ventilation Blower

Three persons invoelved in entry.
— Entry SUpenrn/isor

— Attendani

— Enitranit




NONE of the fatalities
would have occurred: If
iollowed OSHA Confined
Space Entry Precedures

o Ner atmmesphReRc testing
NG trped RAarmess WiRch! retrevail
s NG Permmiit







Best Way to Prevent FATALITIES
In Confined Spaces????

¢ Eliminate the confined spaces and the
need te go Inte them 1 the: first place!

(@©r designiinwey, ter conitrel hazakes,
ventiate and i allfelse fiails;.. te FESCUE)




Need to get involved In design phase If possible

Need to remember that workers are people too!
Mentality that “no one™ enters the space leads to unsafe
design-unguarded parts, exposed electrical equipment,
etc.

Leok at reasons for entry-often cleaning, maintenance,
checking for leaks, reading meters, etc.

Leek at hew we' could get employees out off space during
Fescue

CeEK Al COSES assecliated With confined Space entry, and
make business case! fior eliminating and redesigning
theses spaces




Eliminate the need to enter to
perform work

¢ Put critical valves, controls
OUTSIDE the confined space. 5
Extend stems for shut off or control valves

¢ Install Remote Cameras/\Viewing Windows
oK Inspection and menitering

¢ Install equipment such as pumps on tracks
that allevw it ter e mechanically moved OUI
Of the space ier malRtenance

¢ Install eguipment that requires less
maiptenance o has a lenger e expectancy,




Eliminate need for entering
spaces-Example-Use of Remote
Monitoring

Town was entering manholes
and vaults to read meters and
look for leaks

¢ Switched to -RadioRead AMR

¢ Install in Vault or Pit
¢ Reads consumpiticn
¢ Detects leaks

¢ Cost about $200

— Compare te cost off W persen
CONNREC Space: et/ 2272




Eliminate Restricted Means of

Spiral Staircase/Ladder Standard Staircase is not!

considered restricted




Eliminate spaces that are not
designed for human eccupancy

¢ Minimize potential
for rusting,
Infiltration of water,
gases.

¢ Design space with
ventilation/Zlight

¢ Don’t put anything Guard all moving

below grade that parts. Eliminate

does not need to be exposed electrical.

pPelevw grade: Design it or
redesign It as
thouighiemiployees
weren there all the
time!




As a minimum design/redesign confinec
spaces to allow for rescue (PPE)

¢ If you must design a permit reguired confined
space, be sure there Is a way to rescue
employees from the space.

¢ Many vaults and lifit statiens designed se e
\Way/ 10 e NeRFEntRY. rescue.  Spirall stalliCases,
RE atChes e Ratches against WallFser e \Way.
O} Sel Up tripedl e cavit armm.

9 What akeut hekzental fescue?z? Ereguent
CCESS! POINTLS, GPERINGS, designiinrpulley
S\/SLEmZ




Safer Design for Valve Vaults

PLATFORM MUST PROVIDE ADEQUATE
WORK SPACE TO OPERATE AND MAMTAIN =
EQUIPMENT = CONTACT OPERATING %ﬁﬂ&gﬂm.
DMSIOM FOR SPECIFIC REQUIREMENTS —— E

¢ Install standard
stailrcases Instead of
ladders, spiral
ladders, hatches, etc. TR

PLATFORM LEVEL SEZ STASWAY CUIDELINE —f
FOR RECUREMENTS Ill

Rmae,

¢ Design speciiication

. LUGHTE AND VENTILATION TURN OGN
AUTOMATICALLY WHEN DOO& OR

courtesy ol San ) L R

B DOOR

. INCLMOE INSTRUWENTATION TO VERIFY

Erancisco Pulslic e
. LOCATE LEGHTS IN EASILY ACCESSIBLE R
o . . . LOCATION FOR CHANGING SULES, P i .
Utilities Commission RS R
IS HieMs SRR 10 £ VENTLATION FROVIDED A7
HRECOMUMENDED, &'6° MININLIM, LHE{WHE_H STAIR ACCESS MULTIFLE LEVELS
5. PIPELINE FISERS AND OTHER TO BOTION OF VAULT. LADDER  FOR SUFFICIENT MEONG
IFREQUENTLY ACCESSED, SWALL ACCESS PERWITTED WHERE AHD FRESH AR SUPPLY.
CONFINED SPACES MAY HAVE STAIRS WOT FEASIBLE, WENTILATION RATE DEPEMDS
LADCER ACCESS OmLY, OH MULTPLE FACTORS =
OIHER BELATED GUOELNES: PRt e )
- SIG-5 GUARDRALS GIED SECTION 3234 |
¢ Not Just So-11 oS _‘

ShG=18 STAIRWAYS SFPLC CLIGELIRE RECOMMENDED PRRCTICE

(44 = )J CITY AMD COUNTY OF SAK FRANCICO FIGLIRE
b U S | n e SS aS U S U al PUBLIC UTILITIES COMMISSION VALVE VAULTS SDG-
HEALTH AND SAFETY FROCRAM (WATER SYSTEM ONLY)




¢ Grant fram AwwA Research
Foundation. “lIntegrating Worker
iHealthr and Safety inte Water Utility,
Operation, Managemeni, and! Eacility,
Designi.

¢ Stalit to) leek at: better/saler design
templatesHier bullding water aclities




Questions??

Ihanik yoeu!




