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ation of airborne concen- 

nstallation of 2/C pine, 

tai oa ing specific work vrac- 

AACPP distributec thousands 

construction contractors, 

states, and others, 

@ucate and to train their employees in the 

the recommended work practice procedures. 

AACPP contracted with Equitable 

to study employee ex>osure 

The purpose 

the EEH study was to determine the effectiveness of the 

To that end, EEX per- 

formed personal monitoring on employees in the following 

field operations, utilizing, where appropriate, either 

non-pressure (sewer) 

l. Unloading 

cipe and/or pressure (water) pipe: 

2. Laying pipe in the trench 

3. Cutting operations on both pressure and sewer 

pipe 

a. Cutting 

Cutting 

c. Cutting 

Cutting 

é. Cutting 

hack saw 

snap cutting equipment 

abrasive disc, wet 

abrasive disc, adrv 

hammer, chisel anc rasp 
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Machinine cperations t
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a. Machining with a manual fielé iathe 

b. Machining with a power-driven lathe 

c. Cutting and machining with Doty machine 

5. Hele Cutting 

a. Hole cutting with power-operatec equipment 

db. Pole cutting with drill, hammer and rasp 

6. Tapping operations 

a. Dry tapping with Mueller J. tool 

d. Tapping operations with Mueller B-100 tool 

?, Coupling removal 

a. Removal of coupling with hammer and chisel 

The above operations and processes are representative 

of the types ordinarily encountered at construction sites 

installing A/C pipe. Certain qualifications, however, should 

be identified. First, for those operations monitored by 

EEH, several options may exist for performing a particular 

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

conditions. Where 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, cepends 

on the individual job and its requirements. 

Pipe installation, cutting, machining, boring holes, 

and tapping are considered typical fabrication operations. 

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

struction industry, requires minimal field fabrication. For 
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examcle, A/C ripe is supplied pre-assembied, along with & 

number of halt and quarter lengths toe minimize fielcé cutting. 

wie 
When necessarv, cutting to length is performed intermittently 

mannole. During the installation of smaller diameter a/C 

pire, tapping is sometimes necessary, for exampie, when 

oroviding customer service lines from the main so the home, 

or wnen hook-up from other sources is required. The fre- 

quency of these operations is, of course, highly variable. 

The total time committed to field fabrication is also 

auite 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, EEH considered che inter- 

mittent, infrequent, and short-term nature of the cperations 

listed and decided to monitor several successive operations 

during each sampling perioé. A short-term sampling period 

of 15 minutes was selected unless, in the industrial hygien- 

ist's judement, a sufficiently large sample could be obtained 

in a shorter time period. Additional information on the 

sampling and anlytical method used in the EEH study as well 

as a full description of the operations sampled is included 

in the pages below. 

The fcllowing tables summarize the result 
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Averace Peak Exposures During Unloading/Layinsg S/C Pine 

Operation 

lL. Unloading Pine Q.1 Fibers/ce 

2. Laying Pipe 0.1 fibers/ce 

Zackground Below detectable Limit 

Table VII 

Average Peak Exposures (Up to 15 Minutes) During Other 
Operations  (fibers/cc) 

A/C Sewer Pipe A/C Pressure Pine 

Operation Overator Helper Cperator Helper 

3. Cutting Operations 

3a. Hack Saw 0.18 £0.10 £0.10 0.11 

3b. Snap Cutting {0.10 40.10 £0.10 ND 

3c. Hbprasive disc, wet 42.10 | 10,29 65.00 49.20 

3d, Abrasive disc, dry 35.50 64.00 20,30 59.70 

3e. Chisel, nammer 0.30 0.25 21.99 0.87 
and rasp 

4, Machining Sverations 

4a. Manual Lathe o.15 0.13 0.51 0.22 

4b. Power Lathe €5.10 0.10 0.29 0.18 

4c. Cutting and Machining 3.83 0.29 21.90 2.23 
with Doty Machine Dry 

Dry, Shroud 0.23 0.10 1.29 0.28 

Wet Shroud 0.20 0.10 0.21 0.27 

4é. apering Tool with 0.18 £0.10 

w
o
r
 

pe 
irduct Pipe ’ 
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Table VII (Centinued) 

A/O Sewer Pine A/C Pressure Pize 

Creration Overaztor delvoer OQverateor Yelcer 

ge. Machininao with Manual 

mathe on Diifering 
Sizes of Pipe 

4-inch pie ND €0.26 

S-inch pipe 26,10 0.13 

-inch pipe Z0.10 €9.20 

3. Hole Cutting 

5a. Powerhole Cutter 0.44 0.23 1.65 0.36 

5b. Hole Cutting with 0.23 0.13 0.22 0.19 
Drill, Hammer & 
Rasp 

6a. Dry Tap with 20.210 0.10 29.10 0.20 
Mueller J Tool 

6b. Tapping Operations <o.10 ND 0.11 0.13 
with Mueller B-100 

7. Couplins Removal 

7a. Removal cf Coupling - Z0.10 ND 0.30 €0.20 
with Hammer & Chisel 

It is important to recognize that the above results 

represent oné or more consecutive operations run to a 

maximum sampling time of 15 minutes. Two operations clearly 

cannot be recommended and in fact should be prohibited: 

cutting and machining with Doty tool without a shroud and 

cutting with abrasive discs. As indicated in the summary 

Gata, significant peak exposures can result from their use. 

*/ The use of water on Specially adapted abrasive cise cutting 
ecuipment can reduce asbestos fiber exposures below 2.0 
fibers/cc {TWA), as documented by the United Kingdom Health 
and Safety Executive. Similar results could not be daupli- 
cated in the EEH studv. A07444 
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for the other operations, they are intermittent, 

shori-curational cperations. For the purpose of calculating 

Z-hnour TWA's, a conservative calculaticn was mace Dy assum- 

ing emplovees would@ work at a given operation 1 nour per 

zc 

urther, assuming that during the remaining 7 Aours of = 

n
u
 

ay. 

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

would be expected (excluding the two operations not recom- 

mended}. 

Table VIII 

Computed Time-Weighted Averace Exposures During Operations 

Involving A/C Pine (fibers/cc) 

A/C Sewer Pipe A/C Pressure Pive 

Oneration Operator Helper Overator Helder 

lL. Unloading Pipe ND 

2. Laying the Pive in ND 
Trench : 

3. Cutting Overations 20.10 £0.10 

3a. Hack Saw £0.10 €0.10 ND €0.10 

3b. Snap Cutting 0.10 20.10 ND ND 

3c. Chisel, Hammer ané £0.10 20.10 0.25 0.11 

Rasp 

4a. Manual Lathe 0.10 20.10 €0.10 £0.10 

4b. Power Lathe €o.10 20.10 ¢ 0.10 20.10 

4c. Cutting and Machining 
with Doty Tool 

Dry, Shroud L0.10 ¢0.10 0.16 9.10 

Wet, Shroud €0.10 ND £0.10 0.16 

UCC 014627 \07445
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2/C Sewer Pipe B/C Pressure Pisce 

Overation Overats Helper Coerater Helver 

4é.  Tapering Tool with 0.10 ND 
Alrduct Pipe 

4e, Manual Lathe 

4-inch pipe ND ND 

@-inch pipe ND 0.10 

16-inch pipe ND €0.19 

5a. Power Hole Cutter €0.10 40.10 G.21 20.10 

6a. Dry Tad wich q0.10 ND €9.10 20.10 
Mueller J Tool 

6b. Tapping Operations £0.10 ND €0.10 20.10 
with Mueller 3-100 

fa. Removal of Coupling 20.10 £0.10 20.20 20.106 
with Hammer and Chisel 

In addition to the analysis performed above, Table IX below 

was constructed to illustrate the theoretical TWA range of 

expesures which micht be anticipated when working with A/C 

pipe dcuring pipeline installation. The theoretical TWA 

exposure range is calculated by assuming the duration of the 

operation ranged from 15 minutes to 2 hours, with the remain- 

ing time calculated at zero exposure. 

A0744B6 
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Rances of Eight-hour Time-weighted Average Con c 
In 

entrations 

c Derivec From Eguitable Environmental Hea Ven oe a Data 

A/C Sewer Pipe A/C Pressure Pivse 

Operation Operator Helper Operator Helper 

1. Unloading Pipe ND 

2. Lavine the Pive N 

In Trench 

3. Cuttine Ooerations 

3a. Hack Saw *Z0.10 wND-€0.10 ND ND-40.109 

3b. «Snap Cutting ND-€0.10 ND-£0.10 ND ND 

3c. Chisel, Hammer €0.10 20.10 €0.10-.50 0.10-,22 
and Rasp 

4a, Manual Lathe 0.10 Zo.10 €0.10-.12 <0.10 

4b. Power Lathe ND-Z0.10 ~“ND-€0.10 €0.10  £0.10-.14 

4c. Cutting and Machining 
with Dety Tool 

Dry, Shroud Z0.10 ND-C0.10 £06.10-.32 £0.10 

Wet, Shroud <0.10 ND 20.10 20.10 

4d. Tapering Tool with € 0.10 
Airduct Pipe 

4e. Manual Lathe 

4-inch pipe ND ND 

8-inch pipe ND 40.10 

16-inch pipe ND ND-€0.10 

Sa. Power Hole Cutter £0.10-.12 £0.10 0.10 £0.10-.10 

UCC 014629 

*/ No range is reported when both values were €0.10 f/cc. 
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a/C Sewer Pine A/C Pressure Pize 

Overation Orerator Helper Overater Belver 

$@. Orv Tap with KD- 0.10 ND ND-0.10 ND- o.10 
Mueller J Tool 

65. Tapping Operations ND~- 6,10 iq ND-0.10 0,19 
with Mueller B-100 

7a. Removal Coupling ND- 0.10 ND~ 0.10 0.16 ND~ 0.106 
with Hammer and 
Chisel 

45 shown in Tables VI, VII, VIII, and Ix, the use of certain 

work practices for A/C pipe will provide effective worker 

protection that can be feasibly and practically implemented 

in the construction industry. 

Following 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 manual are based on the data develoved 

by EEH and experience gained in the field. Based on the 

wide-spread acceptance of the manual, the American Weter 

“Works Association (AWWA) adopted these same work practice 

recommendations and included them in their manual M~16 1 

"Work Practices for Asbestos-Cement Pine." 

AACPP is convinced that when recommended work practices 

are followed, no adverse health effects will be realized 

curing normal employment in a construction environment where 

A/C pipe is used. It is the position of the esbestos 

AQ7448 
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inéustry that similariv safe and effective work practices 
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c
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can be develoved to assure employee protection curin 12 

2se of all asbestos-conteaining products in the construction 

The followine publication sets forth recommenced work 
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Products anc Oper 

Types of WC Fie Producss cove
res Sy 

inciude: 
“Cass” Pressuze Five 
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i Preestre Sewer Fire 

Gravity Sewer + re 

Duilding = Sewer Piz 

Storm Drain Pipe 

Perioratec Undéerczain in Fipe 

Teleprmene Sect 
Ar Duct 

Overatons wien these work oracac 

‘Shipving, Receiving anc Handling 

nttng 
Mactirsng 

Hole Cutmng 
Tapping 

Coupling Removal 

Housekeecing ar and Waste Disposal 

ratons 

esa WOrs ers cracaces 
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Shipping, Receiving, 

Handling and Assembly 

AC sige is shipeed dean Som the Zacsry and caref
ully loaded 

sing methods acerpmbie © ie cares. Loading, 
uricading, 

stinging out and assemding AC pipe are esse
ntially dust-fee 

overatons. Even in enclosed spaces, aircorne 
asbesws oer 

leveig Som pipe hancing operatons ae das b
Deiow exiscng and 

proposed cesspational seancarcs. 
A hand ana mechanical unloading operations shoul

d be car- 

sed out m accordance with he manvaccre
r’s instailacon man- 

ais. 

AC Pire Produces: All 
Sice Rang=: Ail 

* Exposure cata not cossenty availacie. 
Recmencaton sased on exrosurt ca

g 

for sperncars delieves 5 De compare. 
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NONeRECOM MENDED PRACTICES 
\ 

Section 2. 
Jon-Recommended Work Practices - “

I
 

Cutting Any A-C Fice Using Abresive Dise-Dry Teals. 
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Power-dirvem saws with abrasive discs (masonry diadss) shouid aot se wed 

for dry cutting or beveling A-C sipe. Asrusive cist cumers srodues concentra 
Sons of airborne cus: ‘har exceed OSHA pesmissibie levels. This work gracrice 
iy therefore specificsdly nat recommenced. 
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* This recommendation was excerpted from the work practices 
-‘manual prepared by the American Water Works Association. 
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WORX PRACTICES FOR ASBESTOSALTEMENT PlPg *® 

Macnining Any A-C Pipe Using Rignt-Angie Sanders or 
Other Dry Hign-Sceed Abrasive Tools. 

“ Power-drven abrasive-dise sanders should aot se used for shaping or beveling A-C pipe. Acrasive discs produce conceatrations of airdornes dust that exceed OSHA sermissible leveis, Tas work prasice = therefore ipecsfeally nor *rcommendes. 

* This recommendation was excerpted from the work 
practices manual prepared by the American Water 
Works Association. 
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Sampling Methodology 
and 

Operations Sampled 
for Asbestos-Cement Pipe
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METHODS 

Air samples were collected on 37-millimeter Ciameter, 

&.8 micron pore size Millipore celiulose ester membrane “il- 

fers in accordance with OSHA and NIOSH recommendations. They 

were all "open-face" (with the cover of the filter cassette 

removed) samples. Personal sampling pumps were operated at 

Siow rates ranging from 1.6 to 2 liters per minute. The 

pumps were calibrated by the soap bubble technique before use. 

Both area and personal (breathing-zone) samples were taken. 

In the latter, the pump was attached to the worker's belt and 

the filter clippe@ 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 

solution of membrane filter material in a mixture of diethyl 

oxalate and dimethyl phthalate. The asbestos fibers which 

lie on the surface of the filter ere 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 fields or counted 100 fibers, whichever came 

first. Fiber identification depended upon a particle having 

an aspect ratio of at least 3:1 and having approximasely 

parallel sides. 
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It should be emphasized that estimates of fiber con- 

centrations below 2 fibers/cc are becoming increasingly 

a
 

less precise, and those below 0.5 fibers/cc have a fairly 

wide margin of error, often being based on the cbservation 

oz relatively few fibers. Thus, elthough counts are re- 

ported as calculated to two decimal places, differences in 

counts in these ranges should not be overinterpreted. 

OPERATIONS SAMPLED 

{1l) 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 on 4 foot pallets, 8 per bed, plus miscellaneous 

short lengths and couplings. Using a fork lift, 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-lift operator while pressure pipe was being 

unloaded. 

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

studied involved trenching, laying pipe, and back-fillins 

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. MTwoFt 1/2 
© 
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hour samples were collectec in addition to personal samplers 

taken from the two workers. 

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

& haréenecé steel blade was used for this operation. The 

blade was changed before each run. Sampling times ranged 

from 12 te 15 minutes, during which time it was possible 

to cut about one-half way through the 8" pressure pipe. This 

tool was not used with sewer pipe. 

(3b) Cutting with snap cutting eauioment. Fer this 

portion of the study, a Wheeler Chain Cutter (Model 2990) 

was used. It has cutting discs mounted on a chain which is 

wrapped around the pipe. The action is controlled hydrauli- 

cally by an operator who can stand as far as 10 to 15 feet 

=rom the pipe being cut. The set-up between cuts took about 

two minutes. Pumping to build up pressure required 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 qasoline-powered 

abrasive disc saw (Stihl) with a 10-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 

<o a manifold to which was attached a hose delivering water 

at a rate of 2 to 3 gallons per minute. 
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preliminary run was made with a saw that proved to he 

requirine 18 minutes for two cuts. With e 

more powerful saw (1 1/2 ho motor) a cut would be completed 

in approximately 11/2 minutes. Two to 3 cuts were taken 

per sample, the samplinc periods having been reduced to 3 

to 6 minutes after an initial test sampling period of i7 

minutes had led to overloading of the filter with dust. 

This test was run on pressure pipe only. 

(3d) Cutting with abrasive disc, dry. A gasoline- 

powered abrasive disc saw (Stihl) with a 10" diameter carbide 

blade was used in this test. When cutting with the saw, 

the operator held the saw while the helper rclled the pipe 

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

ends was verformed 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) Cuttine 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 

as the operator worked. Two cuts of 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 equipment 

(Pilot Ratchet Field Lathe, Model 83-12R) was attached to che 
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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 

and the other to machine anc vrofile the pipe end. The 

depth of cut could be adjusted manually with screws. A 

A
Q
 

ratchet allowed «he operator to turn the lathe by pumgin 

a handle. The helper adjusted the depth of cut as the 

lache rotated about the pipe and also assisted in lathe 

turning. For sewer pipe, one complete cycle took 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 for set-up and 

profiling. Hach short-term sample covered a single cut. 

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

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

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

the ease of operation, a helper was unnecessary. Sewer 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 equipment which has two 
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operating stations, one for cutting, anc one for machining. 

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

with shroud. The last two modifications were designed to 

reduce dust generation and Gispersion. During tests of the 

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

plastic bag was placed over she blade to reduce Cust. 

Rll cuts were made wet, because a Giamond slade was 

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

Guring 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 cperation took about 1 minute with most 

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

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

to move large dlameter pipe. 

Two to four cuts and two to four machining operations 

were completed per sample cycle. Because visible dust was 

raised by the dry mode, sampling time was reduced from 

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 11 minutes and for sewer 

405 
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ipe 9 to 15 minutes. In operations involving the Doty tool Py 6)
 

with shrové the sampling times for pressure pipe were 12? to 

17 minutes, an@ for sewer pipe, 12 to 14 minutes. For usage 

of the Doty Tool, wet with shroud, 13 to 18 minute sampling 

+imes were employed for vressure pipe, 12 to 16 minutes for 

sewer pipe. 

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

Testing of the tapering tool was limited to 10-inch A/c 

air duct pipe, which has a wall thickness of approximately 

1/4 inch. Its operating principle is similar to that of 

the manual field lathe. Sampling ¢imes ranged from 14 to 22 

minutes which included one cut and one tapering operation. 

(4e) Machining with manual lathe on differing sizes 

of vipe. In order to determine whether pipe size had a 

detectable influence on dust production, a manual lathing 

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

and 16-inch diameters. For the 4-inch pipe, there was one 

cut and one machining operation for each sample. The set-up 

required 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 te 21 minutes. 

For 8-inch pipe, one cut and one machining operation 

were performed for each sample. The set-up required about 

3-1/2 minutes, the cut about 2 minutes; the second set-up 

took about 2 minutes and machining about 10 minutes. 

The replicate samples ranged from 19 to 21 minute g 
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For the i6-inch pipe there was one partial cut per sampie 

nmeluding some machining and some cutting. The set-up re- p
.
 

nired 3 minutes, the cutting about 12 minutes, the second ~ Q
Q
 

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

(5a) Hole cutting with power-operatec eguinoment. The 

tool used for this operation (Pilot Hole Cutter, Model HC-38£) 

is available with either an electric or gasoline engine. In 

this test, a gasoline powered encine was used to cut a 4 1/2” 

Giameter hole with a small center slug. The cutter was 

securecé 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 equipment set-up. It took 

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

Minutes for pressure pipe. A two minute set-up time was 

regduired between hole cutting operations. Four holes were 

cut for each peak sample. 

(5b) Hole cutting with Grill, 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 out 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 

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

of the circumference was finished in one sampling period. 

Therefore, some samples did not include the hammer and file 

t 
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steps. Sampling times for pressure pipe ranged from 16 

+o 24 minutes, for sewer pipe, from 17 to 21 minutes. 

(6a} Drv tapping with Mueller J tool. The Mueller J 
— 

tool is used for tapping pipe for customer service connec— 

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

the 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 period. Sampling periods for 

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

i8 minutes. 

(6b) Tapping operations 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 19 minutes. 

(7a) Removal of coupling with hammer and chisel. A 

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, this 

operation took about 22 minutes with one coupling being 

removed per sample. For sewer pipe, the same procedure 

40,5 
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sock about 19 minutes ver sample. It was soon found that 

bv placine the chisel midline on the coupling, one or two 

sharp hits would split the coupling, a procedure which took 

only 15-30 seconds per couDling. For sewer pipe, 3 to 4 

couplings were cut Der sample, with the major portion of the 

Sampling time used while the pipe was moved and secured to 

SUPPOrts. 
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