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BUMMARY

A test line locp has been constructed specifically to deternine the asbesctos fiver
content in wvater ihat has passed through thirty fect of thres-inch TRAKSITE water

. Pip2. All vater untering the TRANSITE lirce was filtered through a 10 plate Millipor
G filter ..tilizing 0.8 micron (L micron = 1 millinnth of a meter) filter paper which :
) capudble of removing ull asbestos fibers, After exiting the TRANSITE linz, ten perce
of itha Tlow was filtered throuzh a ten pinte Millipore sempling fllter aigo utiltuir
0.8 micron filter paver in ordor to deternine asbestos fiber removal frcm the pipe.

; The pH and harivess of the recirculsting vater vere adjucted by a chemieal injectier
. systom and a vater coftener. A small stount of fresh voter entered the scystem
\? continuously, with an equal amount to the cewer, to prevent dissolvad sollds build-
<y ups Flov volume norzally was ebout 150 GPM and flow rate vas 6-8 FPS. Tosts werc
- run weekly for a series of ten weeks mirimun, Fiber determinationn vere ty the
- Bagic Chemistyiy Research Section.
\‘,' The follcowing eunzorizes the averages of each serivs of successful runs:
- ‘\,
v Serles c D E il ¢
" Yo. of Runs 20 10 1k 10 mn
~. Avg, pH Te2 7.3 7.3 6.0 h,o
-
'« 4vg. Hardness (ppm CsCC3) 105 51 2k 25.6 12,

Avg. Ash, Fider Content (pe/gal.)  156.8x10"% 12,3x105% 7.8x107° 1.4x10"% 3,0

It shculd b2 noted that the fibers could enly b detected by use of an electron
wicrorcope end thet <hc rmomnts of fiber ave rencied 83 nicrogrems per pnllen

(1 microgran » 1 millionth of a grem)., As an illustration of the extremely s:all
quantiiy of fiber in *he water, odeut 6,000,000,000 gallons of water frow run "¢
woold te reguired to yroducc one gram of fiber,
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Bazed oa these tiials, the wnount of ashestos fiber enterianyg the water system from
the TRANSTIT nire t2ut live vas infiritecizally emall, It is believed +hat tne ~ih
are securely held in place by 1he pipe well uatrix, even under aggressive conditisn.
The srurd of riter removed appeared to be fndependent of pH and hardness and +he
mechanisa ¢! reaoval was appareatly due to phirsice) erosion and not chemizal ecor-
rosici. Tre amcwnt of fiter removed appeared 4o decrcase with time., Caleulations
Irdlrgte thet for a lifetime of 80 yezrs, and agsuning two quarts of 4hia %ype cf
water were consuned daily, the encuwnt of fider consumed would he abouat 0.C000025
gran:c,

Comtents: Sumaary, Introdvction, Discassion, Conclusions and Recammendations,
Apnendix, end Tatles T - XI. 1
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During 1968, a TRAUSITE pipe test linc was installed in a buflding situvated
adjacent to the Research filtraticn plant. The purpose of this installetion was
to determire the amount of asbestos flters entering a potable water supply after

pescing through TRAISITE water pipe.
DISCUSSION

Originally, the system was conctructed for 175 GPM to pase through the lnstall-
ation on a once-through basis, Trial runs revcaled that a once-through syctem
was not feasible duc to alme~t Immediate plugging of filters. Consequently, the
system was converted to r - .mi-closed recirculating system with n_small emcunt
of filtered fresh water continucusiy entering thc system, and an equal amount
.of system water to the sewer, in order to prevent diszsolved solids builldup,

(Sec Figurc 1 of appendix for schematic and equipment list). (Refer also to
Rencarch Report No, L25-T-13L5),

The most critical portion of the test involved two Millipore filters, one before
the TRANSITE line and one after the TRANGITE line, The TPRANSITE line was

30 feev of Clags 200 RTPP Irom YWaukepun Plant. The pre-TRANSITE £iltee was a
Lo pilave Miilipore containing 40 shects (i'73 mn diameter) of 0.8 mierun filter
paper, Before entering the TFAURITE line, all water passed through this filter.
The 0.8 miecron size was chosen based on chem lab tests showing that 0.8 micron
filter paper would retain 100 percent of the astestos. (Sce Rescarch lieport

No., 425-1Int-1301). After leaving thc TRAISITE line, ten perceni of the water
vas sampled by a ten plate Mlllipore filter also containing 0.8 mieron fllter
paper. rdardness of the water wus controllcd by a water softener and pH was
contrclled by a chemical injection pump using éilute sulfuric acid, Vater
volum> was about 150 GPM ard flc# ratc was 6 - 8 FPS, A series censisted of a
minimum of ten weekly runs at a checen pli ari hacdness level. At the end of
each weekly run, the ten papers from the seapling Millipore were delivercd to
the chenisiry lab for fiber analysis, A fresh TRANSITF line was installed st
the siart of each series of runs.

Fiter analysls vas origirally intended tu be besed on the magnesium content
founi on the sampling Millipore. However, due 4o the extrrnely small ameunts
of {iber and because of traces of magnesium from cement in the pipe and
ragnesium in the water, this approach was abandoned. The rerulte from the
first few runs were, therefore, considercs iavalid end arc rot reroerted,

Runs “C" through "G" results were conzideced to te a3 securate as pessible and
are reported as valid runs, (See Tables 1 = ll). Tiber erulysis was pere
fcmed by the chenlstry lab using perticle and fiber ccunts of maynifica elee-
tron micrescope phategrapns cembined witn a radjcactive tracer technique,
Obeervation of the data showed that ir all scrics of rwuns, the smeunt of fiter
in the water is extremely small, #cr instance, calculeting the numbers of
£nllons needed to produce nne gram of fidboer results in the folloring:

(Ste next page),
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Regression

and S. E, Lawrence. (Sce Research Report No. 425-T-1357).

No, Gallons Required for 1,07 Fiber

5,950,000,000
8, 130,000,000

12, 800,000,000
T1,%00,000,000
11,200,000,000

analysis and varience analysis of the data was performed by D. H, Hamer
Their report states

Q B W o O l?
8h¢56001LS

that, "This anslysis shows that in all cases the rate of removal of fiber decreascs

with time,

Camparicson of ‘ata from one test run to another revealed no apparent

relationship between the rate of removal and changes in the pH/herdness combinatic:

CONCLUSIONS AND RECCMMENDATICHS

Based on these test series, it may be concluded that:

1.

2,

3.

The rate of removal of asbestos fibers fraa the TRANSITE pipe test line
by conveyed water was infinitcsimally small and required electron
nicroscopy techniques for measurement,

The extremely small amount of fiher removed from the TRANSITE pipe
test line appeared to be indepcnuent of the pH and hardness of the
water being conveyed. Apparently, the fiber removal mechanism was by
physical erosion rather than chemical corrosion.

The extrcmely smeli. amount of fiber removed appears to decrease with
time, probably because of the formation of a "mat" which holds the

fibers in place even after binder removal.

Calculations show that for an 80 yecar lifetime, the amount of fiber
consumed would be 0,0000025 grams asswming two quarts of thin type
of water were consumed dsily.
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APPENDIX

Firure 1 (cont'd) - List of Fquipment « Test Line Inctallation
Inlet Vater Flowmeter « Fiacher & Porter No. 10A3535SY - 9.5 GPM max,

Inlet Untrr Tliter - Pall Trinlty Micro Corp. filter housing No. MCS1002U%16
utilizing tvo rleated peper filter cartridges No, MCYX001UX rated for
17 percint removal cf 0.8 micrens.

Chemieca) Pittp on Inlct Vater - Chemcon Pump - Model No. L2k "Raider”

Matomite Filter - BIM Model o, 1865-C3 vacuwm dlatmite filter, 240 square feet,
flow ratce 175 G at five nsig. (perated with lecafs removed and no diatamite in

cystem,

Pum - Weirman Model 2¥B (Centrifugal) cepacity 175 GPA at 220 feet TDH, 2-inch
dircharge, 3-inch suction flanged, 20 H? 3,00 7P motor 450-3-60,

Oma Flator - “Miero-Wynd" cartridee type Tilter, type CG 40 S-L for 175 1%
ut 1.0 micron filter density, 95 rsip inlet - five ralg pressure drop. Carte

ridges used ore 160 each of JMU 2ETP or cquivalent,

laspe Hillinore « Millipore 20 set rmulifl plate filter unit camplete in 30 set
plate cnnacity bell housing. 0.8 micron filter papers.

Sumple Millivore - Millipore five set multi-plaie filter unit complete in five
met capacity bell housing, 0.8 micron filter pupers.

[ad

faemoling Tlewmeter - Schutte & Knerting Figure Ho. 18410 alze 6HCFS type §K W/sS.f.
fiitings, 17.5 (1 at 65 psig one-inch connections.

cupling Crilice & Recorder - Beckman =wiel No, 152062, capacity 17.5 GOM with
one rair Y ‘[2-1rch PIC ocifice flanges.

i Meters - Beckmnn Model Yo. 900.
Yetrr Seftener - Sears Rocbuck Medel No, 925,3:7% - capneity 8,5 GPM,

sotal Fleee Orifice 2 Display - Foxbora, serinl No, 423L8k, cepacity 300 GPM
(medel o, unknown). .

Wadier icsting - Hoch portable englrenrs ¥it - Model No. TR 183LB,

052560018
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TABLE 1 - "C" SEMIES 57 KUIA - TAOT LIUF DATA (CTE RESEARCH RFPORT N[O, 40%=SC)
WATFR [IOT TUFASED DURING THIS SSRICS

Hours Vater Flov (gml.) Avg. Avg.

?_:: ;:st Totn)103  Sampleixl0l "(‘é_fi"q :;;g' :::::ess*
1 %.0 103). 106.1 e 7.5 120
2 93.5 995 97.5 178 7.3 125
3 96.0 95 91.b 1€8 1.2 109
L 95.0 o1 89.8 165 6.8 101
5..4:. 720 - T3T-. 5.3 168 7.3 105
6 953 100k 03.3 175 7.3 111
7; 96,0 821 .2 140 6.9 95
8  96.0 979 89.9 170 7.0 102
g 9.0 91k 82,1 159 7.2 103
10 95.0 Tk 62.2 125 7.3 76
1 95,3 953 9.5 165 7.1 78
12 75,0 TS 70.0 110 6.8 95
13 96.0 803 7.9 155 7.0 200
1" 72,0 698 61,2 160 7.3 102
1y 6.0 850 75.6 148 7.5 113
06 95.3 938 81.h 163 7.2 123
17 7T2.0 703 61,2 153 7.5 12
18 95.3 852 (T 18 7.6 119
19 97.0 915y 9.2 1€3 7.0 108
2 9%.C 857 82.1 <0 6.0 102

¥ As vom £aCO

~ -
fun Dates - January 6, 1974 - July 25, 1450

152560018
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TABLF. 2 - "C" SERIES OF RUNS - FIBER DATA (SEE RESEARCH REPORT NO, LOL-56)
Run Vater Ached Fibver in Fiver in
No. Sampled (gal,)x103 Soltds (mg) Ashed Solids (7) Water (ug/eml.)*
1 106.1 2.4 0.0337 6.8 x 10-5
2 97.5 k1.5 0.0110 6.0 x 1075
3 9L,k 51.0 0,135 5.0 x 1077
4 89.8 bT.2 0.0506 27.0 x 1073
5 65.3 118.5 0.0112 20.0 x 10”7
i 6w 103,30 ' 53.6 0.00L0 2.1 x 1077
3 7o 'ﬁsz - 228.5 0.0168 52.0 x 1075
s 8 7 89.9 130.0 0.0001 0.14 x 1075
§ 9 82,1 152.5 0.0051 11.0 x 10~
g 10 62.2 106.3 0.0030 5.1 x 1072
E 1 89.5 b7.6 0.0025 1.3 x 1072
f 12 70.0 32,0 0.02k2 11.0 x 3077
; 13 .9 116.1 0.0075 12,0 x 10~7
5 14 61.2 38.6 0.0043 2.7 x 1075
E 15 75.6 70.3 0.0115 11,0 x 10°5
8 16 81.4 26.0 0.0251 8.0 x 1073
& 17 61.2 83.5 0.0061 8.k x 1975
18 Tha1 27.2 0.0648 24,0 x 1070
19 90.2 27.5 0.162 49.0 x 1075
20 82,1 17.7 0.0138 e ;o x.\-lgcf

* !ierograme/pal, (1 miercorem = Y midVieath of a gras)
fee Research Report Noo rh0hexT for mothad

25256001S
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TABLE 2 - "D" SERIES CF RUNC - TEST LIIE DATA (SEE RESEARCH RLPOKI NO. 40%4-03)
TREATED YATER - GOAL: ph-T, HALINESS - 50

£6256001S

Run };fours tozer Flov [gni.) gfl Avg. Avg. Total
No. Test  Totalx103 Swuxledxi03 (GPM) pH  Hardness#
1 9.0 806 64.8 W0 T. 54
%.0 900 T34 156 T 53
3 95.5 958 91.0 168 6.8 50
k 96.0 878 8.4 153 7.2 39
5 96.6 943 91,k 168 7.4 Ly
J 96.0 T3 71.3 130 7.3 Sk
7 96.0 950 0.7 165  T.2 5T
8 96.0 8u2 8.6 6 7.3 55
9 71.0 499 k9.2 117 T.b 56
0 95.5 939 91.b 6 7.2 L8
avg, 51
% As ppm CaC03

Run dates - January 19, 1970 - March 30, 1970 «, :
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TABLE 4 - "D" SERIES OF RUNS - FIBER DATA (SEE RESEARCH REPORT NO, 4Ok-63)

g:._ g::eied 1,)x103 Qﬁiga (mg) 5::2: @ 1.)#
1 64,8 58,1 9.6 x 10°3
2 73k 55.0 37.6 x 1075
3 91.0 34,0 19.2 x 1072
4 86.4 31,7 12,5 x 1077
5 91.k 314 hoT x 2072
6 7.3 26.5 10.3 x 10°7
7 0.7 © 34,8 6.8 x 1077
8 8k.6 37 4.8 x 1077
9 49.2 37.0 5.8 x 1077
10 9Lk S 11.7 x 1077

* Using radicactive tracer method, D=0 geries

avg. 12.3 x 10-9

hG256001S
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TABLE 5 - "E" SERIES OF RUNS - TEST LINE DATA (SEE RESEARCH REPORT NO, 425-Int-1301
TREATED WATER GOAL - pH-7, HARDNFSS - 25

JM CONFIDENTIAL. No: -

——

Hours Water Flow (gal,) Avg.
g_:n_._ Tex Totalxiod Sampl.edx103 Eﬁ_}_ :u_‘;s' Heginees.
1 96.0 828 T7.0 144 7.1 25
2 95.5 917 83.9 160 7.4 2L cz
3 9.0 763 72,0 130 7.8 17 S
b 7h.3 727 75,2 163 7.8 26 by
5 94.0 853 86.1 151 7.5 26,5 m
6 9.0 792 82.8 137.5 7.1 2k “
7 TLS 708 70.8 165 7.3 26
8 96.0 922 93.6 160 Tk 24
9 97.0 g1 96,0 160  T.h 23
10 9.5 907 93.6 . 160 Te5 26
1 950 905 %.5 159 T2 2
12 95.0 862 R 15 g e
13 9.0 855 BT.T 10 MR
" %0 al | 56.? % a;g. % av;. és_
* As ppm Cal

Run Dates ?3Apr11 6, 1970 - November 6, 1370
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TABLE 6 - "E" SEXIES OF RUNS - FIBER DATA (SEE RESEARCH REPORT NO, LOL-735)

Run Water Fiver in Fiber in

No., Sampled 1. )x103 Sol.ldz (mg) Ashed Solids (%) water swg .)
1 7.0 58,3 0.0783 59.0 x 10-5
2 83.9 58.9 0.0120 8.0 x 1077
3 T2.0 16.8 0.0065 2.0 x 1077
4 74,2 T3.1 0.0023 2.3 x10°
5 83.1 37.7 0.0231 9.9 x 1073
6 *_j“&ﬁ ST T 39T 0,005k 2.1 x 1079
T T 70.6 BT 0.0126 8.k x 1075
8 93:6 - 13,0 0.0061 2.7 x 10~7
9 96.0 4,8 0,0003 0.1 x 1077
10 93.6 39.2 0,0253 11.0 x 1977
11 9.5 k2,7 0.0032 1.5 x 1073
12 88.4 39.4 0.0001 0.05 x 10°3
13 87.7 37.1 0.0034 1.k x 1077

1k 56,2 39.0 0.0010 o.g x 10°9
avg, T.¢ x 10

962560018
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TABLE 7 - "F" SERIES OF RUNS ~ TEST LINE DATA (SEE RESFARCH REPORT YO, 425-Int-13(
TREATED WATER GOAL - pH-6, RARINESS - 25

Hours VWater Flew gﬂ.!

;;._ ;ist Totalx103  Sampledxlo3
1 W0 L,31 134.0
2 95.0 855 85.9
3 87.1
I 87.1
oo~ 8Tl
T T e WA | 85.7
T %50 87 82,0
8 96,0 806 8.3
9 9.0 893 92,2
W 955 876 91.5

* As ppm c;co3
Run Dates - November 16, 1970 - March 19, 1971 .

AVB .
Rate

(o)
152
150
151
151
150
150
WS
140
155
152.5

avg. 6.0 avg.

Avg, Avg. Total
pH Hardness#®
6.0 26.0
6.1 26.5
6.1 28,0
5.3 21.5
6.0 24,5 . .
6.0 24,0
6.0 32.0
6.3 31.0
5.7 20.0
6.0 23.0

Do

LS256001S
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TABLE 8 - "F" SERIES OF RWNS - FIBER DATA (SEE RESFARCH REPORT NC. 425-T-1357)

Heo Smpied (al)aaod Solids (ag) Ashed Solsds (%) sater (ur/.)

1 1,311 42,2 0.0061 0.1 x 1077

2 855 37.0 0.011 4.8 x 1075

3 - 8n 33.6 0.0095 3.6 x 1075

4 28,7 0.0017 0.5 x 1077

5 864 28.7 0.0017 . 0.5 x 10°7
CE T R T 38k T 0,000k 0.1 x 1077

7 | 827 o L 32,8 none detected none detected

8 806 36.9 0.0062 2.8 x 1070

9 893 2.1 0.0005 0.1 x 1077

10 876 35.2 0.00k0 1.5 x 1077

avg. l.4 x 10°

JM CONFIDENTIAL. Aor Jor peneral dintribution oe republicat:amn;
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TAVIE 5 - "G" GERIES OF WS - TEST LUT DATA (ST RESIARTH REPCRT IC.
TRFATED WATER GZAL - pH-5, TUTAL MARDITSS - 0
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Hourr Water Flow [ral.) Avg.

Run of Rate Avg. Avg. Total
Lo, Test Totalxl03 f."w_:r;?lcdx].’)3 (o pH! Hardnens¥
1 96.0 86k 88.9 150 5.1 11.5
2 72.0 6h8 65.2 150 L.3 12

Kl 96.0 81h 83.9 140 5.1 10

h 95.0 670 T1.7 120 5.0 16

5 " .95.0 85T -88.6 150 5.0 13
6960 8L 83.2 o .8 12.5
7 96.0 | 7hé 78.1 i3o L.8 13

8 96.0 662 67.3 115 5.1 11

9 95.0 85 85.5 L 5.15 12

10 T2.0 05 58.3 1th8. 11_:_% . _3_1%__

* As ppm CaCO3
Run Dates -

March 29, 1971 - June 4, 1971

662560015
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TAYLE 10 - "G" SERJES OF MG - FIBER DATA (SFE RESEARCH REPORT hR5-T-12%7)
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on Vater Ashed Fiber in Fider in

Yo. Srearled {ral,)x303  Solids (me)  Ashed Solids (%) Vater pxy/gal.)
1 88.9 %0.3 0.020 9.0 x 1072
? €5.2 35.6 0.0025 1.3 x 107~
3 83.9 ¥6.5 0.05k 20.2 x 1070
I 0.7 0.3 0.0021 1.1 x 107
5 . R - - PARIPRONY ~ 25 WP OPRR R I o L 14,0 x 2077
6 | 83.2_” f.. 390 " 0.000% 0.1 x 1079
7 1 3w 6063 18,4 x 1075
8 67.3 34,1 0.015 7.6 x 1072
9 85.3 43.3 0.012 6.2 x 1077
10 58.3 59.4 0.0010 1.0 x 1070

avg. 8.9 X 107

TABLE 11 ~ FXAMINATIC: OF PIPE FRCM TEST SERIES D THROUGH G

Method ~ 3rctions wers cut froem pipe from test series D through 6. Interiers
were probed and scraped with 8 knife blade to determine extert of I.D. zofiening.
Results were:

Run Estimated Softerine Depth Caments
D 1 mil Appears normal
E lmil Appears normal
F 1mil Appears normal.
G 3=5 nils I.D. stained brown®,

slight softening

¥ Due to rust In systom
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“LE 5 - "C" SERIES COF RIMIS - TEST LUT DATA

STE EECIARTY REPCRT NC. h&Seint-13%

TRFATED WATER GZAL - pl'-5, TUTAL HARDITSS - O

* As ppm CaCO3

Hours Water Flow {ral.) Ave.

Run of Rate Avg., Avg., Total

No. Test Totalx103  Campledx1n3  (GPM)  pH Jlardnens®

1 96.0 844 88.9 150 5.1 11.5

2 T2.0 €48 65.2 150 4.3 12

3 9.0 81k 83.9 o 5.1 10

L 5.0 670 7.7 120 5.0 16
g 950 T BST 1 1886 150 5.0 13

6 oo b 8.2 Mo h.8 12.5

T 95,0 Th2 ’78.1 130 W8 13

8 96.0 662 67.3 115 5.1 11

9 25.0 835 85.3 19 5.5 b

10 T2.0 705 58.3 o k.9 12

avg. 1.9 avg. 12

Run Dates -"March 79, 1971 - June L, 1971

19256001



