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RECUNNAISSANCE SURVEY .OF THE INTERMEDIATE-LEVEL LIQUID WASTE .
TRANSFER LINE BETWEEN X-10 AND THE HYDROFRACTURE SITE

J. 0. Duguid and 0. M. Sealand
ABSTRACT

Two leakage points on an intermediate-level liguid-
waste line were located. The waste line is used peri-
odically to transfer waste between X-10 and thre hydro-

- fracture site. The first leak had occurred prior to '
this survey and had been repaired. However, no con-
taminated soil nhad been removed. The second leak had

" not been discovered previously and soil contamination . - - 4 . ,

~ in this area was more intense than at the first leak. . . -
Analyses of soil samp1es taken from both locations are ° SRR
given in this report. Groundwater data that indicate -
the effectiveness of the removal of the contam1nated
‘material from leak two are presented.

‘INTRODUCTION -

q"jThé ﬁurpdsé of‘thﬁs report is fo'recbrd data;coi}ected‘frqm‘two~v
- areas on the intefmediaté~levelnliﬁuid waste trahkfer fine between
fx-lc and the hydrofracture site. These areaé were cpntamiﬁate& acci-
: denial]y by:éeeﬁagé of radioactive-waste from theiline at points'of minor
11ne-coup11ng faz%ure th]e both areas were smal? the leveTS of 5011
contam1natxon and the effects of c1eanup and repa1r operat1ons may be
1mportant in future studies of rad1onuc11de movement in the Hhite Oak o
drainage. ‘ ‘ | ’
" The transfer 11ne 15 used perwod:cally to transport waste from .
‘storage tanks at. X 10 to the hydrofracture swte (Flg 1) The first |

1- 1/2~m1‘e sect1on of the line is 2- 1n -d1am cast iron p1p9 was ‘Vi" -“'i' »;L{g
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put into operat%on in June 1954 to transfer waste from X-10 to seepage
pit 2 (not fully showﬁ 16 Fig. 1). By 1960 a 2-in.-diam black steel
extension had been added to transfer waste to trench 5, In 1961 a
further extension of the 2-in.-diam cast iron line was used for

trench 6. By 1962 the cast iron line had been extended frpm treﬁch 6
to trench 7, which was uged between 1962 and 1965. In 1965 the method
of disposal of liquid waste into pits and trenches was discontinued,
and the 2-in.-diam caét iron line was subsequently extended to the
hydroffactdre site. The first use of hydrofizcture as a method of

disposal of intermediate-level liquid waste was begun in December 1966,
LEAK ONE

Leak one is located on the waste transfer line near waste trench
6 (Fig. 1). Evidence of the leak was first surveyed by the authars on
July 16, 1973. This leak occurred at an earlier date and had been
repaired. Waste had seeped from the buried line at a connector between
adjacent sections of pipe, and the repair work cdnsisted-of makiﬁg a
smaf1 excavgtion and tightening the coupling. After the repair worg
was completed, the excavation was filled‘and uncontaﬁinated fi1l was
‘ pTéced over the contaminated area. The ambuntAof liqui& waste that
seeped from the line was small, probablonh]y‘a few gallons.

The transfer line is buried in weathered Conasauga shale, This>/
formatxon has re]at1ve1y high adsorptive properties for radxonucl1des
Thus the contam1natxon was concentrated in the shale in a smal] region
near thé leak. At this location the waste had‘reached the ground §urface

and had spread laterally for several feet. The level of cohtamihation




observed during this survey was eitherVexposed by ero;ion of the uncon- -
taminated fill that was placed over the area or was contaminated by
. leaching of‘thé underiying soil after the reﬁair was compieted.. At the
time of Ieakage the area near the leak would probab1y ha?e abbeared
damp and no vis€b1e‘f?ow would have been observed.

Suffaée erogion of the weathered.éha1e and‘leaching of radioactivel
coﬁtaminafion from the shale during heé§y rains had caused downs]ope
~ movement of tﬁe rédionuciides in a southwesterly direction (Fig. 2).
. .The primafy mechanism ofi;ransport was efosion and snh;equentAdansiope
movementfpf‘sedimént on which ihe radioﬁuc]idés were adsorbed. . The
- area néar'the 1éak‘and'sediment:accumu1ations in the small draihage o

: be]dw-tﬁe'Ieak were sampled on July 23, 1973, A tota1 of nine soil sam-

p]es were co]]ected thh sample number 1 represent1ng soil at the leak o

"'f1tself and sample number ‘ :epresentlng 5011 from the point- farthest

~' from the,leak (F1g.A3). Samp]es 7 through 9 were co?}ected from sed1-
-ment accumulations in the d;ainage below the leak; thus theﬁe three

samples have h:gh radi onucllde concentrat1ons because of the concentra-ﬂ,

tion of contam1nated sed1ment in small depress1ons w1th1n the dra1nage

| The depth to the groundwater table at this location is approxi-

mately'12 ft. It would be exﬁected that some contamination had reached -

the water table; however, no wells were drilled at this location, and

the only seép within-the drajnage had been. contaminated previously frém V
1eakage from waste trench 6. '

| The analyses of soil samples from 1eak one are shown in Table 1

The division of the tota1 alpha contam1nat1on into separate components

was not made however the primary anha contrwbutor to 1ntermed1ate Teve]

HER e R

e O




Table 1. Ana]ysis'of Soil Samples Taken Near Leak One on July 23, 1973

90

137CS

“Total a Sr 800 Bz 106p,, 125y, 134¢s
sample - (cpn/g) (dpm/g) (dpni/g) (dpm/g) (dpm/g) (dpm/g) (dpm/g)  (dpm/g)
1 301 x10° 4.83x10% <2.0x10° 1.52x10° <1.0x108 <2.0x105 <4.0x10° 9.70x 10
2 738 6.20x10° <a.0x10° 3.08x10% <20x10* <3.0x10% <8.0x10° 1.95 10°
3 49.0  1.15x10° <3.0x10° 487 x10° <1.0x10° <3.0x10® <4.0x10° 2.39 x 10*
4 6.58x10° 7.eax 10t <3.0x10f 1.38x10% <3.0x10° <10x10 <7.0x100 7.59 x 10°
5 .1.50x10° 3.15x10% <6.0x10° 1.81x10° <a0x10® <3.0x10® <1.0x10% 1.06x 10
6  56.7  3.00x10° <20x10% 3.29x10° <2.0x10° <7.0x10% <3.0x10° 1.74 x 10
7 2.0x10° 1.19x10% <7.0x10" 7.83x10° <5.0x10°  5.79 x 10° < 2.0 x 10° 4.79 x 10
8 375x10° 3.45x10° <4.0x10° 362x10 <30x10t <sax10* <rox0? 2.0 x0%
9 1.38x10° 1.88x10° <9.0x10° 2.16x10" "ca0x10t <3o0x10" <9.0x103 128 K108

.
.
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- o One on July 23, 1973.




284¢ . The waste also contains minor amounts of 24 Am, ?38

137

waste is

Pu,
and 239?“~

In all of the samples '°/Cs was observed at higher'ect§vity
levels than other radionucTidéé;"This is caused by the adsorption of

]37C$ by the shale and by i=s high concentration in the waste iﬁseTf.

LEAK TWO

~ Leak two is located on the transfer Tine approximately 200 ft west

of the poant where the line crosses whxte Oak Creek (Fig. 1). ‘At this

Iocatwon the surface and grcundwater dra1nage is in an easter1y dwrec’ )

‘t1on toward White Oak Creek (F1g 2) The coniaminated area was d1s- o

covered on Ju]y 16 1973. In thws area, as in the case of 1eak one,
the waste had seeped from a pape coup11ng and had reached the ground

‘ surface where 1t spread 1atera11y over a sma]} area The 1eak had

occurred dur1nq a prev1ous transfer However, it wou]d have been‘detec- O

ﬂted hefore the next waste transfer by pressure test1ng of the l1ne (a :

~ procedure that is carried out before each transfer).

During reconnaissance of the area, Tush vegetatibn:wAS observedvf
near the point of'leakage;7"The 1uShzgr6wth was caused by the hfgh ni--
trate concentrat1on in the waste. The point of 1eakage ‘Wwas character-
1zed by a small depression approximately 1 ft in diameter and several
inches deep. The depression was formed by consolldat1on of the 5011
above the line as water flowed from the saturated soil after complet1on
qf the waste transfer. , . ; _'. |

The pr1mary mechan1sm of transport of the rad1oact1ve mater1a1
appeared to be eros1on of contamsnated shale and subsequent depos1twon

of»sed1ment on the s]ope‘between the leak and the stream. VContemlnated
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sedwment héd_reached the creek channel, as was ev1dent from depos1t10n
of ‘contamination near the water's edge '

On July 17, 17 5011 samples were co?1ected from the area (F1g 4).',
“The location of sample points was made us:ng a survey meter, and the
samp]e was co]]ected from the p01nt of h1ghest reading. Sample 1 was
collected on ;he creek bank and samp?e 17 was taken from the depres-
sion near the leak itself. The locations of these soil samples are
Ashown in F1g 4 and their analyses are given in Table 2.

The total. alpha count in sample 17 was 4 06 x 106

6

cpm/g, which -
»for a count1ng eff1c1enry of 50% is 8.12 x 10 dpm/g, or 3. 65 LCi/g
The components of the total alpha found,1n‘thws sample were appr0x1-
mately 3.43 Ci/g of 2*%cm, 0.19 uCi/g of 2*'am and‘238Pu, and 0.03

LCi/g of 2 ¢ 90

Pu. The total a&odn; 0 Sr cnntawned in this sample was
4,22 x 102 vCi/g, and ﬁhe total gémma activity was 6.21 x 102 uCi/g.
The amount of radioactive contamination dropped rapicly. after sample
 point S This is explained by the downs1ope movement of contam1natec

’ sed1nent (1 e., it had not progressed much beyond po1nt 6). However,
small amounts of contaminated sediment could be identified with a
survey meter between.point 6 and White Oak Creek.

During July and August 1973 a total of 3,415 ft3

of contaminated
Soi1 (wgathered Conasa&ga sha}e)anS rembvéd from the vicinity of the
leak. The soil remdval waS'céEriéd out by the ORNL Operations Division,
and the soi]‘was transpo€ted to bufia] ground 6 for disposal.. Durin§

' thws c?eanup operatwon, 875 ft3 of contam1nated 5011 was buried in

3

~trench 3 and 2,540 ft” of contam1nated soil was d1sposed of in trench ‘




0

ORNL-DWG 74 - 8968

N e

N

| | : 28
S A aG)
L T A AL Bl

i 1211 TOHYDROFRACTURE SITE —mm o #77°" °|3

A A/39 8 7 6 __,.;.-—"'/ | N

i.?‘-‘e_,..‘_‘.sg__é_-eb';:r >_—_—4A > o RES

I\ _»_ =

-7 \DIRECTION OF SURFACE' N

o RUNOFF *

WELL A®
o MARKER POSTS ON TRANSFER
LINE. .
a’soiL SAMPLE POINT
S R R R

‘0 20 40 60 . 80
FEET

“Fig. 4. Approximate !.ocatwns of Soﬂ Samples Taken Near Leak
. Two on July 17, 1973. .




2

Table 2. Analysis of Spi! Samples Taken ilear Leak Two on July 17, 1973

Total & %SYT 60c0 QSZrNb 106Ru 1255b 134 137

. . Cs Cs -
Sample ~ (cpm/y) (dpm/g) {dpm/g) (dpm/q) (dpm/g) (dpn/g) = (dpm/g) (dpm/q)
i 7.0 9.28x10° <4.0 x 102 1.76x10° <1.0 x10° < 3.0x10° <4.6 x 10° £.83 x 10°
. 2 5.0 3.13x10° <40 x10° 1.3 xi <30 x10° <2.0x10% <3.0 x10° €.57 x 10°
3 52.0  4.35x 100 2.589 x 10° 1.5 x 10°  1.3a x 10° < 1.0 » 10° <4.0 x i0° .02 x 10°
L 4 858.0 4.2 x 100 3.22x10° a4 x10° - 1.06x 10 <3.0xi0d 397 x100 214 5100
A 5 300.0  6.34x 10" 8.78x 102 4.91 x 100 257 x 100 <5.0x10%  7.98 x 107 .33 x 100
* 6 .21 x 100 21ax10®  2.08x 10 2.aax10t 623x 100 <2.0x 100 230 x 180 1.0 x 108
\ 7 s.a2x 100 vz x 10t v xot raox0t st a0 <rox10® 130010 5.37.x000
. 8 417x10° 3.53x10%  27ax10'  assx 10t 9 x10' <a0x10® 3.8 x 10" 2.25 x 106
SR 9 284.0 2.26x10° <8.0 x10° 8.08x 10" <60 x10° <8.0x10" <2.0 x10" 482 x 10°
e 10 noax0® e.3x10®  aazx0® sazx 10 160 x10° <s.0x10 492 x 10° 2053 x 10
o Mmoo 2200 3.86x10° 0 <2.0 x10% <2.0 x10° <9.0 x10° <2.0x10° <4.0 x10° 3.05x10°
o Bt 1200710000 8.72x 1077 <1.0 x 102 <1.0 x10° <6.0 x10° <2.0x10° <2.0 x10° 2.23x 10°.
NS 13 1380.0 ’4‘@1’.’15 x mi < 8.0 x m: ' 2.63 x 10: < 8.0 x m‘; <3.0x 10"5’»,;-1.0 x‘m: 1.58 x 10°
TN 14 - 6.67 x 10°  2.55 x 10 1.8 x 10° 220 x 10° . 6.72 x 10° < 2.0 x 10° ' .2.46 x 10° 1.07 % 10
s . 1050 185 x10t 309x102 123108 2.0 x 100 <4.0x10° < 4.0 x10° 6.83 x 10
" % . 3.0  1.67x10" <3.0 x10° 1.66x10° <7.0 x10° < 4.0x10° <4.0 x 10° 6.90 x 10°
17 4.06x 105 93710 " 2.43x107 737 x10% 486 x 107 <7.0x 108 178 x 107 3.48 x 10

L.
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4. Trenches 3 and 4 are located in the northeast corner of buria15

ground 6 (ng 5) .

Three shallow we11s (4 to 10 ft deep) were installed on tné,flood-
pfain of White Oak Creek to determine the effect of leak two on the
1éve¥ of radioactivity in the éronndwatér Two of these wells, A:and
B, are shown in Fig. 4. The th%rd well, C was located approx1mate]y
350 ft upstream from well B near the bank of White Oak Creek Well C

was.used as a background well to determine the level ofAcontamination

in the groundwater movinc down the f]oodp]ain of the creek. The analyses

of sediment and water from these wells are shown in Table 3. Tne initiai

water sample from well B conta1ned 1.35 dpm/ml of 903r and 0 19 dpm/mi

137Cs. This samp]e nas co11gcted approximately 1 month after the

,‘source of contamination (the contaminated soil) had been remnved’ The
41eve} of contam1natxon found 1n wel?s A and 8 dur1ng August and Septem-

) ber suggests that the groundwater was st111 under the: Tnfluence of the

1eak and that the contam1nat1on had not yet been flushed from tne Sys-

tem. Samp]es collected in October show that the 1eve1 of radxoact1ve

: contaminat1on 1n the groundwater was reduced by removal of the contam1~

nated soil near the Teak. The samples from we11; A and B;that were

~ collected 6ver‘the 3-month per{od (AugustAOctober) indiéate that the

Ieye] of‘contamination in the groundwater rapidly returned to-near

‘Vbatkgrnnnd (see Neif C, Table 3). The data presented in Table 3 show .'

the 1mportance of the removal of the highly contaminated source mater1a1

" and the effects of .the removal on ‘the reduction of groundwater trans«

'port of rad1onuc11des from the area.
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Table 3. Analysis of Scil and Water Samples from Hens. ch&ted Near Leak Two
Date. Total a 90, 0% 95 7eNb 125y, 125y T3¢s
- Sample (1973) Type tcpm/g) {dpm/g) (dpi/g} - {dpm/g) {dpm/g) {dpm/g) {dpm/g)
Well B Aug. 27 ©  Water - < 0.09 1.3 4.06x107 <10 x 107 222 <65x107  1asxio!
_MelV A Sept. 26 ° sofl < 2.95 7.95 x 10° < 1.05 x 10! - < 5.0 . <30 < 10.0 141.0
Well B. Sept. 25 - Soil . < 9.9 6.:06 x 102 1.13 x 10° 5.81 x 102 <8.0x 0% <51 x 102 414 x 102
Well A - Oct. 5 " water < 0.17 7.49 x 107 9.6ax10? <50 x100 288 <2.8x107% <2.a8x107
Well B - Oct. 5 . °  Water <8.7x10% 279x107  5.06x107% <57 x100  63x107" <carx10? <20 xc?
CWellC. Oct. 5 . water <6.5x10% <0.15 <36 x102 <40 x107 <1s5xwt <23x10% 3.0 .02

el
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| CaIculaticns'of the annual dischargeiof 905y from burial ground'f
4 for‘the_yéars‘1§71 through 1973‘wgre used to approximate the amount
of sy which eﬂtered‘White Oak Creek from leak two {1). This amount
is estimated to be 0.4 Ci and is based on,thé difference between cal-
culated annual discharge from burial ground 4 and the annual discharge

" that is éttributed to the burial ground from stream monitoring data.
DISCUSSION

The data collected from hoth leaks in the transfer 11ne indicate -
that the Conasauga shale pTayed an 1mportant role in I1m1t1ng the’
spread of radioactive contamination The strong adsorptive propert1es
of the shale caused h)gh concentrat1ons of rad1onuc}1des in the imme-
diate vicinity of the leak and de1ayed the‘transport of contamination
into the surface waters of the drainagé; Subsequent erosion of the
contaminatedvﬁaterial and downs]obe'moyement'of.sgdimeﬁt by surface
runoff‘appear to be the méjor factors id_radionuc?idéAmovement at both
leaks. In the case of leak one, erosion and»trénspért of contaminated
s¢il do not pose an immediate probfem in the COntamination'of surface

'wéterslof the drainage because of the Tocation 6f the leak and the
'.:Eakge disfance between the contamiﬁated area éhdlwhiéé Oak Créék. At
leak two, the distance of sediment trahsport to fhe'creek is shorter
than .in the case of leak one,‘aﬁd contaminated'sediment‘had reached
fhe creek channe];‘thus,“at this locatioﬁ the removal of the contami-
nated sediment was nebessary. - \ |

Lea;hing of the contaminated soil dufing iﬁfi]tration of precipi-

~ tation will increase the radionuclide concentration in the groundwater
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at both'ldcatiohs.A However, no wells were installed near leak one to

determine its effect on the groundwater. Here, as in the case of sur-

face transport of contamination, the locatior of the leak is an impor- ‘ : -

tant factor in‘reducing the amount of contamination that isk1ikely'to

‘reach Hhife Oak Creek. The‘wells_ihat were ihstal]edvbéioh leak two

show the;5nf1bencg of the leak on the radionuclide concentation in the

4 groundwatérihéar White Oak Creek. The monitoring data from these wells

also show the reduction of radiocactive contamination in th2 groundwater

to near béckground'}eveTs within a 3-month»period<afte}'the source of
contamination had been removed. The source of contamination (3,415
fta‘of contaminated soil) was removed and dispoéed of in burial ground
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