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traztigcns of asbestos during the installation of &/C pire,
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1d manual containing specific work vrac-

“ices for use with 1its procducts. AxlPP distributec thcusands

ul

cf copies cZ this manual to CSHA, construction contractors,
municipalities, insurance carriers, states, ancé others, in

ducate and to train their emplovees in the
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preper use of the recommended work practice procedures.
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ublication, AACPP contracted with Eguitable
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cnvironmental Health, Inc. (EEH) to study emplovee exposure
To airborne asbestos during field cperations. The purpose
¢f the EEH studv was to determine the effectivéness o the
werk praciices being recommended. To that end, EEH per-
formed personal monitoring on emplovees in the Zollowing
Zield operations, utilizing, where appropriate, either

non-pressure (sewer) ripe and/or pressure (water) pipe:

1. Unloading

2. Laying pipe in the trench

3. Cutting operations on both pressure and sewer
pipe

a. Cutting with hack saw

L. Cutting with smap cutting eguipment
c. Catting with abrasive disc, wet

é. Cutting with abrasive disc, drv

e. Cutting with hammer, chisel and rasp

AD744C
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Machining cperaticns

i 58

a. Machining with a manual Ileld laihe

. Machining with a power-driven lathe

c. Cutting and machininc witih Doty machine
2. Hecle Cutrting

a. Hole cutting with power-operated ecuiprment

b. Bole cutting with drill, hammer and rasp
6. Tapping operations

a. Dry +tapring with Mueller J. tocl

b. Tapping operations with Mueller B-100 tool
7. Coupling removal

a. Removal of coupling with hammer and chisel

The above operations and processes are representative

of the tvpes ordinarily encountered at construction sites

ins+*alling A/C pipe. Certain gqualifications, however, should

be identified. TFirst, for those operations monitored by

EEH, several options may exist Zfor performing a particular

operation, e.g. cutting with various tools or under varying

conditions. Wwhere appropriate, these operations are also

listed. Second, on any given day, any one or all of those

operations listed may be conducted. This, of course, depends

on the individual job and its reguirements.

Pipe installation, cutting, machining, boring holes,

ané tapring are considered typical fabrication operations.

A/C pipe, as with most other A/C products used in the con-

structicn industry, recuires minimel field Zabrication. For

UCC 014623
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axamzle, A/C ripe is supgplied pre-assembled, 21ong with 2

aumber of helf and guarter lengths tc minimize Zileld cuiting.

mannhole. During “he installation of smaller diameter 2/C
pire, tapping is sometimes necessary, Ior example, when
oroviding cusismer service lines Zrom the main to the hone,
or wnen hook-up from other sources is recquired. The Zre-
guency of these operations is, of course, highly variable.

The *ot2l time committed Lo field Zabrication is also
guite variable. One particular survey, involving the instal-
lation of A/C pipe in seven major urban areas around the
United States, reported that an average of 1.1 percent of
the total job time involved the cutting, tapping, or machining
of A/C pipe. Out of an average of 675 man-hours per job,
these operations accounted for approximately 7.5 man-nours
per job or 5.3 man-minutes per day.

In conducting their study, EZEH considefed the inter-
mittent, infrequent, and short-term nature of the cperations
listed and decided to monitor several successive operations
during each sampling period. A short-term sampling period
0f 13 minutes was selected unless, in the industrial hygien-
ist's judgment, a sufficiently large sample could be obtained
in a2 shorter time period. Additional information on the
sampling and anlytical method used in the EEH study as well
as a full description of the operaticns sampled is includeé
iz the pages below.

The fclleowing tables summarize the result
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cduring its validation tests.
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Table VI

rverase Peak Dxposures During Unloading/laving 4/C Pipe
Operation
l. Unlsading Pirpe 0.1 finers/cc
2 Laying Pipe 0.1 fibers/cc

Zackground

Below detectab

e

[

Table VII
Averacge Peak Ixposures (Up to 15 Minutes) During Other
Operations (fibers/cc)
A/C Sewer Pipe A/C Pressure Pipde

Operation Operztor Ealper Cperator Helper
3. Cut<ing Operations
3a. Hack Saw 0.18 £0.10 £0.10 0.11
2b. Snap Cutting <0.10 40.10 £0.10 ND
3c Lbrasive disc, wet 42.10 10.20 65,00 49,20
38. Abrasive disc, dry 35.5¢0 64.00 20.30 39.70
3e. Chisel, hammer 0.30 0.25 1.99 0.87

and rasp
4, Machininog Overations
4a, Manual Lathe 0.15 0.13 0.51 0.22
4b. Power Lathe <{0.10 0.10 0.29 0.18
4c. Cutting and Machining 3.83 0.29 1.90 2.23

with Doty Machine Dry

Dry, Shroud 0.23 0.10 1.29 0.18

Wet Shroud 0.20 0.10 0.21 0.27
4&. Tavering Tool with 0.18 £0.10

2Zirduct Pipe

A07443
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i Table VII {Ccniinued)
43/C Sewer 2ivpe A/C Dressure Plte
Cwera+tion QDoera=cr Helper Operacor Helver
Je. Machining with Manual

Lathe cn DiZffering
Sizes ¢ Pipe

4-inch pipe WD £0.2¢
§-inch pipe .10 0.13
-inch pirpe 0.0 0.10
5. Ecle Cutting
5a. Powerhole Cutter 0.44 0.23 1.€5 0.38
5b. Hole Cutting with 0.23 0.13 0.22 £06.19
Drill, Hammer &
Rasp
h 40.10 £0.10 £0.10 0.0

fa. Dry Tap wi
T
i

t
Mueller Tool

€b. Tapping Operations £0.10 ND 0.11 0.13
with Mueller B-100

. Couplinc Removal

7a. Removal cf Coupling’ Z0.10 ND 0.30 £0.10
with Hammer & Chisel
I+ is important to recognize that the above results

represent one or mcre consecutive operations run to a

maximum sampliling time of 13 minutes. Two operations clearly

cannot be recommended and in fact shouid be prohibited:

cutting and machining with Dsty tocl without a shroud and

cutting with abrasive discs.  As indicated in the summary

data, significant peak exposures can result from their use.

*/ The use cf water on speciallyv adapted abrasive disc cutting

ecuipment can reduce askestos fiber exposures below 2.7
fibers/cc (TwWA), 25 documented by <he United Xingdom Zealth
and Safety ILxecutive. Similar results could not oe dupli-
cated in the ZEH study. AD JANA
UCC 014626
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as for =he o+her overations, they are intermit:tent,
shor=-duraticnal cperations. Tor the purpose of calculating
g-ncur T¥A's, a conservative calculaticn was made Dy assum-
inc emplovees would werk at a given operation 1 hour per
N - =

ay. Further, assuming that during the remaining 7 hours o:

-7

‘)A

Gav they were not exposed, the following 8-hour TWA's

s
o}
‘s

[

ot

woulé be expected (excluding the two operations not recom-

mended) .

Table VIII

Computed Time-Weighted Averace Exposures During Operations
Involving A/C Pipe (fibers/cc)

A/C Sewer Pipe A/C Pressure Pioe

Orerazion Operator Helper Operator Belper
1. Unloading Pipe ND
2. Layving the Pipe in ND

Trench ’
3.  Cutting Overations 40.10 {0.10
3a. EKack Saw £0.10 €0.10 ND Z0.10
3b. Snap Cutting £0.10 £0.10 ND ND
3c¢. Chisel, Hammer ané £0.10 £0.10 0.25 0.11

Rasp
4a. Manual Lathe £0.10 £20.10 £0.10 £0.10
4n. Power Lathe £0.10 £ 0.10 < 0.10 40.10
4c. Cutting and Machining

with Dotv Tool

Dry, Shroud £o.10 ¢o.10 0.16 £ 0.10

Wet, Shroud {0.10 ND {0.10 £0.1¢

UCC 014627 AO744CJ
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Takle VIII Continued
2/C Sewer Pipe A/C Pressure Pige
Ooeration Qperatco Helper Cperatcr Kelrer
44, Tapering Toel with .10 ND
Alréuct Pive
4e. Manual Lathe
4-inch pipe ®D ND
8-inch pipe ND £0.1¢0
lé-inch pipe ND £0..0
5a. Pcwer Hcole Cutter £0.10 £0.10 .21 20.10
éa. Dry Tap with £0.10 ND £0.10 £0.10
Mueller 5 Tool
‘ 6p. Tapping Operations £0.10 ND £0.1C £0.10
with Mueller 3-100
7a. Removal of Coupling ¢0.10 £0.10 £0.10 Z0.1C

with Eammer and Chisel

In a2ddition to the analysis performed above, Table IX below
was constructed to illustrate the theoretical TWA range of
axpesures which micht be anticipated when working with A/C
pipe during pipeline installation. The theoretical TWA
exposure range is calculated by assuming the duration cf the
operation ranged from 15 minutes to 2 hours, with the remain-

ing time calculated at zero exposure.

A0744p
UCC 014628
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Rances o< Zizht-hour
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e-weighted Average Conce
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Operation

3a.
3b.

3c.

44.

de.

Sa.

Urloading Pipe

Laving the Pirce
In Trench

Cutting Operations

Rack Saw
Snap Cutting

Chisel, Hammer
and Rasp

Manual Zathe

Power Lathe

Cutting and Machining

with Dcty Tcol
Dry, Shroud
Wet, Shroud

Tapering Tool with
Airduct Pipe

Manual Lathe
4-inch pipe
8-inch pipe
l6-inch pipe

Power Eole Cutter

*/

A/C Sewer Pipe A/C Pressure Pioe
Cperator Eelper Operator Helper
ND
*£0.10 1D-€0.10 ND ND—0.10
ND-{0.10 wp-40.10 ND ND
{0.10 {0.10 £0.10-.5C £0.10-.22
£0.10 {o0.10 £0.10-.12 <0.10
up-{0.10 -ND-£0.10 £0.10 £0.10-.14
£0.10 ND-€0.10 £0.10-.32 20.10
40.10 ND £0.10 £0.10
£0.10
WD ND
ND £0.10
ND ND-£0.10
£0.10-.12 £0.10 0.10 £0.10-.10

UCC 014629

o range is reported when both values were { 0.10 f/cc.
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£/C Sewer Pine A/C Presgsure Pize
Coerazion Orerater Helper Ooerzter Eeloer
§a. Orv Tzp with KC- 2.10 ND ND-0.10  ND=- 0.10
Mueller J Tool
6c. Tapping Operations KD~ 0,10 o ND-0.10 0.190
with Mueller B-~100
7a. Renoval Coupling ND- 0.10C ND-~ 0.10 0.10 ND~ ¢.10
with Hammer and
Chisel

2s shown in Tables VI, VII, VIII, and IX, the use of certain
werk practices for A/C pipe will provide effective worker
crotection that can be Zsasibly and practically implemented
in the construction industry.

Tollowing the completion of the EEH study, AACPP published
and distributed nearly 85,000 copies of its field manual,
"Recommended Work Practices for A/C Pipe." The recommenda-
tions set forth in the marual are based on the data develoved
by EZEE and experience cained in the field. Based on the
wide-spread acceptance of the manual, the American Water

.Wérks Association (AWWA) adopted these same work practice
rzcommendations and included them in their manual M~16 1
"Work Practices for Asbestos-Cement Pipe."

AACPP is convinced that when recommended work practices

are followed, no adverse health effects will be vealized

durinc normal employment in a construction environment where

A/C pipe is used. It Is the position o the asbestos

A07448
UCC 014630 -
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industry £haz similaerly safe and effective WOrk practices

can be developed “o assure emplcyee protection durin e

[3¢]
'ds

w52 o0f all azspestos-containing oroducts in the censtruction

The followinc publication sets forth recommenced werk

AD7 449
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IﬁOGLQScnd(JD erabions

Types ot A/CTize Producs ssveres Ty these work TacTees
inciude:
“Cass”’ :'-.-e.s"‘\= Foe
#Transcuissicn’ ’ Depesurs Five
Tressure Sewer Five
Cravisy Jewe Fice
ou.xamg Sewer T
Storm Dr2in Pipe
Pg::o:atec. L“ce:c.:a_. in FPipe
Teleoncne Duc:
Afr Duet

Ovezatons 0 which these worx ;::zc—'cs zpply include:
Shipping, Xecsiving and Handling
'.'.‘::?.g
Maciring
Eole Cuting :
Tapping S
=4 0
‘C*?'vzea”i nd Waste Dispesal

Tyt
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Smp ing, Receiving,
H d%j_ng and Asse?nbly’“

A,C sipe is shipved clean Som the acery and carefully lcaced
csing meciods acepmbie © He cuien. Loading, uricading
se=nging out and assembing A/C pipe are essencaly dust-free
ooeracoms, Sven in enclosed spaces, aiTtorne acSesws Spes
leveis Tom pipe handing opdzc;tons are 2= beiow exdsng and
—==ationai smandarsa. .
mAflo hs:idcc;n& mechznical unioading operations should ve -
=pd out = accordance with the zanuacurer’s insailadon Jan-
aais,

AC Tipe Pooducs: All
Size Range: Al

v avaiiakie. eccmTencacon Tased on xrosuTe A3

*Srooswe ca NotCRITh S
Zr sperzcons Deligved © Se TMHAIOM.
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Eocies may be ezt inm A/C pige with a-hamumer ad crisal, The

e of 2 piumber’swood cisel is used 9 cxt compleraly arsund
the hole cudine, acout 2 %" fem the srescibed line. The cren-
tion is repeatad and the cut deepened unsl through. The edges cf
the hole are then cressed with a ccarse wood masp.

When curting holes in A/C pipe procucs, ail dust and curtings
shouid be remioved Som the sipe or duc inresior acter the cat=ng
operation. Removal may be ac:::r:m.s..e-‘ 5y Jushing with wa-
::r, _vet mopTing oF vacuuming Imcr ~h¢:ng in sasvice, CO

T SLOW OUT WITH COMPRESSED AR OR DRY SW===.
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Power-driven saws with abrasive dises (masonry diadss) shouid 20t be uses
for dry cziming or beveling A=C sipe. Alrisive ciss cuzery srodues tancenra-
- dons of aithorne cust 1hat excezd OSHA permissibie eveis. This work Jracrice

iy therefore specificsily not recommendced,

* This recommendation was excerpted from the work practices
- -manual prepared by the American Water Works Association.
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Sampling Methocdeology
and
Operations Sampled
for Asbestos-Cement Pipe
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METHODS

Air samples were collected on 37-millimeter Ciametar,

2.8 micron pcre size Millipore celliuvlose ester membrane fil-
ters in accordance with CSHE and MNIOSH recommendations. Thev
were all "open-face"” (with the cover of the filter casset+e
removed] samples. Personal sampling pumps were operated at
flow rates ranging from 1.6 to 2 liters per minute. The

pumps were calibrated by the scap bubble technique before use.
Both area and personal (breathing-zone) samples were taken.

In the latter, the pump was attached to the worker's bel: and
the filter clipped to his lapel near his face.

All samples were analyzed by a laboratory accredited by
the American Industrial Hygiene Association, following OSHA
and NIOSH methods. Briefly, the analytic procedure ccnsisted
of rendering the filter transparent with a high viscosity
sclution of membrane filter material in a mixture of diethyl
oxalate and dimethyl phthalate. The asbestos fibers which
lie on the surface of the filter zre counted with a phase
contrast microscope at 400x magnification. The count area
was delineated with a Porton graticule. Only fibers exceeding
5 micrometers in lencth were counted. The laboratory examined
100 microscopic f£ields or counted 100 fibers, whichever came
first, Fiber identification depended upon a particle having
an aspect ratio of at least 3:1 and having approx;mé;ely

parallel sides.

ggv L0

UCC 014650

Union Carbide trial exhibit UC-3939: Recommended Work Practice Procedures for Asbestos-Cement Pipe, with S...
ACL Doc 18575 - Page 30 of 40

Published by AsbestosClaims.Law
asbestosclaims.law/library/18575/30



https://asbestosclaims.law/library/18575/30

(W)

<)

o’
'

It should pe emphasized that estimaites of fiber con-

centrations below 2 fibers/cc are Tecominc increasingly

'

less precise, and those below 0.5 fibers/cc have a fairly
wide margin ol error, often being based cn the chservation
oI relatively few £ibers. Thus, a2lthough counts are re-
ported as calculated o two decimal places, &differences in

counts in these ranges should not be overinterpreted.

OFERATIONS SAMPLED

(1) Unloading. This operation was performed with a
palletized or "unitized” load, the standard packing/shipping
method for A/C pipe using a forklift. The 8 inch pipe was
arranged cn 4 foot pallets, 8 per bed, plus miscellaneous
short lengths and couplings. Using a fork lif+, it took
approximately 15 minutes to unload a two-bed truck. For
this operation, a single 24-minute personal sample was taken
on the fork-1lift operator while pressure pipe was being
unloaded.

(2} Laying the pipe in trench. The operation which was

studied involved trenching, laying pipe, and back-Zilling
simultaneously. One worker remained in the trench at the
forward end of the pipe. The second worker worked both
topside and in the trench. He attached a lowering clamp
to the pipe, lubricated the pipe end, then entered the

trench to help guide it into place for coupling. Two¥t 1/2
C

69%L
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nour samples were collected in addition to persconal samplers
zaken from the two werkers.

(3a) Cutting with hack saw. A standard hack saw with

-t —

& hardeneé steel blade was used for this operation. The
blade was changed before sach run. Sampling times ranged
from 12 tc¢ 15 minutes, during which time it was possible
to cut about one-half way through the 8" pressure gipe., This

tocl was nct used with sewer pipe.

{3b) Cutting with snap cutting eguipment. Fer this

portion of *he s*tudy, a Wheeler Chain Cutter (Model 2990)
was used. It has cutting discs mounted on a chain which is
wrappéd around the pipe. The action is controlled hydrauli-
cally by an operator who can stand as far as 10 o 15 feet
Zrom the pipe being cut. The set-up between cuts took about
two minutes. Pumping to build up pressure reguired about

15 seconds. Five to 8 cuts were made during each sampling
period; the average ranged from 14 to 16 minutes for sewer

pipe and 13 to 16 minutes for pressure pipe.

{3c) Cutting with abrasive disc, wet. A gasoline-powered

abrasive disc saw (Stihl) with a 1l0-inch carbide blade was
used. Four 1/4 inch diameter plastic hoses were mounted on
the housing of the saw, two on a side. These were connected

to a manifold to which was attached a hose delivering water

at a rate of 2 to 3 gallons per minute.

ALY L0V
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preliminary run was made with a saw that zsroved to be

reguiring 18 minutes for two cuts. UWith a

mere powerful saw (1 1/2 hp motor) a cut weuld be completed

in approximately 1 1/2 minutes. Two to 3 cuts were taken

per sample, the sampling periods having been reduced to 2
to 6 minutes after an initial test sampling period of 17
minutes had led to overlozading of the filter with dust.

This test was run on pressure pipe only.

{3d) Cutting with abrasive disc, dry. A casoline-

vowered abrasive disc saw (Stihl) with a 10" diameter carbide
blade was used in this test. When cutting with %the saw,

the operator heléd the saw while the helper roclled the pipe

along the ground toward or away from him. No machining of the

ends was performed with this method of cutting. On both
sewer and pressure pipe, one cut would be made in 30 to 45
seconds. Zach peak sample included £four cuts.

(3e¢) Cuttinc with hammer, chisel, and rasp. The pipe

was cut with a hammer and chisel, and the edges then
smoothed with a course file. The helper rotated the pipe
2s the operator worked. Two cuts 0of sewer pipe, each
taking 4 to 6 minutes, were made during the short-term or
peak sampling period. Cutting the pressure pipe lasted 11

minutes, and only one cut was made per sample.

(4a) Machining with a manual field lathe. The eguipment

{Pilot Ratchet Field Lathe, Mcdel B~12R) was at+tached to the

L4y /0y
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end of an 8-inch pipe supported 2 to 3 feet from the ground.
The lathe had two sets of blades, one for the actual cut
2nd the other to machine andé profile the pipe end. The
depth cf cut could be adjusted manually with screws. A

ratechet allowed <he operator to turn the lathe by pumpin

[1¢]

a handle. The helper adjusted the depth of cut as the
la=he rotated about the pipe and also assisted in lathe
turning. For sewer pipe, one complete cycle teok about 8
minutes, i.e., 2 minutes to cut and 6 to 7 minutes for
set-up and machining. Each short-term peak sample repre-
sented two cycles. Cutting pressure pipe took longer,

4 minutes for cutting and 8 to 9 minutes Zfor set-up and
profiling. Each short-term sample covered a single cut.

(4b) Machining with a power-driven lathe. The electric-

powered lathe (Pilot Powered Field Lathe, Model B3-12P)

worked on the same principle as the manual lathe. Due to

the ease of operation, a helper was unnecessary. 5ewer pipe
took 1/2 to 1 minutes to cut and 4 1/2 to 5 1/2 minutes to
profile. Two cycles were completed for each short-term
("peak") sample. Again, cutting pressure pipe took longer,

1 1/2 minutes to cut and 5 to 6 minutes to profile; two cycles
were used per sample.

(4c) Cutting and machining with Doty machine. The

Doty machine is custom-manufactured eguipment which has two

qj
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cperating stations, one for cutting, and one for machining.

It has three operating modes: dry, &ry with shroud, and wet

with shroud. The last two modifications were designed to

reduce dust generation and dispersion. During tests of the

tocl in the dry mode with shroud and wet mode with shroud, a

Py

plzstic bag was placeé over the Lklade tc reduce dust.

211 cu+ts were made wet, because a diamond tlade was

used. A fine spray of water was directed across the blade

during operations. A single cut requires one-half minute.

Machining was performed dry with no shroud, dry with

shroud, and wet with shroud. Again for the wet mode, a fine

spray was used. The operation took about 1 minute with most

of the sampling time used for moving pipe. The Doty tool

was essentially a one-man ogeraticn, a helper was needed only

to move large diameter pipe.

Two +o four cuts and two to four machining operations

were ccmpleted per sample cycle. Because visible dust was

raised by the dry mode, sampling time was reduced f{rom

approximately 51 minutes to approximately 10 minutes.

Observers also noted that visible dust was released during

bevelling on the dry mode with shroud tests. It was sug-

gested that a gasket or some other seal would be helpful

in preventing this.

Sampling times recorded during use of the Doty tool,

wet, for pressure pipe were 10 to 1l minutes and for sewer

¢
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with shroud the sampling “imes for pressure pipe were 12 to
17 minutes, and for sewer pipe, 12 tc 14 minutes. For usacge
of the Doty Tool, wet with shroud, 13 to 18 minute sampling
times were emploved for Dpressure pipe, 12 to 16 minutes Ior
sewer pipe.

(48) Use of tavering tool with A/C air duct.

Testing of the tapering tool was limited to 1l0-inch 2/C
air duct pipe, which has a wall thickness of approximately
1/4 inch. 1Its operating principle is similar to that of
the manual field lathe. Sampling times ranged from 14 to 22
minutes which included one cut and one tapering operation.

(4e) Machining with manual lathe on &differing sizes

cf pipe. In order to determine whether pipe size had a

detectable influence on dust production, a manual lathing

cperation was carried out on pressure pipe with 4-inch, 8-inch,

and l6-inch diameters. For the 4-inch pipe, there was one
cut ancd one machining operation for each sample. The set-up
reguired about 3 minutes, +the cut about 3 minutes:; the second
set-up about 4 minutes, and machining about 8 minutes. The
replicate samples ranged 13 t¢ 21 minutes.

For 8-inch pipe, one cut and one machining operation
were performed for each sample. The set-up reguired about
3-1/2 minutes, the cut about 2 minutes; the second set-up
took about 2 minutes and machining about 10 minuges.

The replicate samples ranced from 19 to 21 minutégz>¢;>
%
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For the 16-inch pipe there was one partial

ncluding some machining and scme cutting. The

pe

vireéd 2 minu+es, the cutting about 12 minutes,

-

Nel

set-up about 2 minutes, and machining about 20 mi

(5a) Heole cutting with power-operated ecui

cut per sample
set~up re-

the second

oment. The

tool used for this operation {(Pilot Hole Cutter,
is available with either an electric or gascline

this test, a gasoline powered encine was used to

Yocel HC-38BE)
engine, In

cut a ¢4 1/2"

ciame+er hole with a small center plug. The cutter was

secured to the pipe with a chain. The engine rotated the

blade while the operator continuously adjusted the height

of the blade. The helper aided in eguipment set-up. It took

about 1 minute to cut a2 hole in sewer pipe and 1 1/2 to 2

minutes for pressure pipe. A two minute set-up
reguired between hole cutting operations. Four

cut for each peak sample.

time was

holes were

(5b) Hole cutting with érill, hammer and rasp. For

this operation, 5/8 inch holes were drilled on the pipe

in a circular pattern about 6 inches in diameter, after

which the central portion was knocked ocut with a hammer and

the rough edges smoothed with a rasp. The operator used

the exhaust air from the drill to blow off excess dust. The

érilling took a long time to complete, so that only about 3/4

of the circumference was finished in one sampling period.

Therefore, scme samples did not include the hammer and file

40)
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steps. Sampling times for pressure pipe ranged from 16

*¢c 24 minutes, for sewer pipe, from 17 <o 21 minutes.

(6a)} Drv tapring with Mueller J tool. The

pil

Mueller J

tool is used for tapping pipe for customer service conrec-

+ions. In field operations, the operation may be done at

+%e trench tap, or in the trench. A manually operated tool,

which cuts a hole and threads it, was used. Two one-inch

noles were cut per sampling pericd. Sampling periods for

pressure pipe were 14 to 29 minutes, for sewer pipe 15 to

18 minutes.

(6b) Tapping cperations with Mueller B-100 tool. The

Mueller B-100 +tool is used for tapping pipes already in

place and containing water. In the field, a hole is dug to

expose the pipe; for the test, an uninstalled pipe was used.

It has a pressure chamber to keep the water from flowing

out. For the tests, this chamber was filled with water to

simulate "wet" tapping conditions. There were two holes

cut per sampling period. For pressure pipe, the sampling

times were 14 to 19 minutes, for sewer pipe 14 to 1% minutes.

(72) Removal of coupling with hammer and chisel. 2

hammer and chisel were used to make a longitudinal trough

in the coupling. When this was completed, a crowbar was

used to separate the coupling. For pressure pipe,

*his

operation took about 22 minutes with one coupling being

removed per sample. For sewer pipe, the same procedure

40)
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“ock about 10 minu+tes per sample. It was soon Zound that

bv placinc the chisel midline on the coupling, one or two
sharp hits would split the coupling, a procedure which took
only 19-30 seconds per coupling. For sewer pipe, 3 to 4
couplings were cut per sample, with the major portion cf the
sampling time used while the pipe was moved and secured to

Supports.
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