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CEEMICAL FFFIUENTS TECHENOLOGY WASTE DISPOSAL IIWESTIGATIONS
JULY, AUGUST, SEPIEMEER, 1958

INTRODUCTION

The Chemical Effluents Technology Operation performs research to investigate
tne chemical and physical aspects of environmental contaminaticn resulting
from plant effluents or from potential process disasters. This repcrt is
Primarily concerned with plant assistance research in the field of waste
disposal during the quarter July-September, 1958.

The grownd-water monitoring date utilized in this report were obtained from
well-water gemples, These samples are collected routinely by the Regionel

Vonitoring Operation and snalyzed by the Radiclogical Chemical Analyses Opera-
tion. .

1. INTERFRETATTION OF GROUND-WATER MONTTORING DATA {W. H. Bferschenk)

Figure 1 shows the probable limits of detectable cortamination {gross
bete activity > 1.5 x 10-7 nc/ce) 1a grownd water. This detection level
15 spproxinately 0.1% of trﬁc Radtation Protection Standerds MPC for Rui@®.
Also shown on the figure are generalized contours on the water table as of
Septexber 1958. The general direction of grownd-water movement 1s normal
to the coniour lines in the direction of the downward slope.

200~East Aresa

There are three zones of contaminated ground water benesth 200-East Area.
(See Fig. 1). The depth to water ranges from 200 2t in the northesst
part of the area to 340 £t 4in the southwest. The principal sources of

contamination are the waste effluents disposed to the following three
general sites: oo

(1) 216-BY and 241-B cribs. - - These crids ere no longer in use.
Nevertheless, wastes contiaue to percolate from the wnderlying
sediments into the grownd water. (See A, Fig. 1). Durirg this
quarter the maximum concentration of gross bete exitters detected
was 2.4 x 202 pc/cc, reperted 6/i1/58. A significart increecse in
concentration was noted it two morttering wells situsted southvest
of the 216-BY cribs ia the 216-BX trench area. The goss beta activ-
ity in the weter of the moritering well closest ‘;oktihef ZY erivs Ly~
creased from 2.2 x 10'jc,'cc in June to €. x 19°% nuc/ee {n Ssptezber.
I the more distant well the concentration increased from 2.8 = 10-T

/uc/cc to0 1.2 x 10-6 /uc/cc diring <he same interval. '.lfhese wells ere

LICIASE
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(2)

down the hydraulic gradiert from the BY-area contamination end the

increase in concentration may be the result of movement in this di-
rectlion. However, the possible drainsge of BX-crid wastes into the
ground-water should not be discownted. :

Fission product analyses are made of waier samples teken from 13
mogétoring wells in this area. As of September, 10 wells coptzined
Co®V concentrations within the range 7.0 x 10~2 to 3.4 x 10- /uc/cc;
these concentrationi being in excess of 0.1 MPC, waich is 4 x/10°5

cfec. SrP0 acd 0337 corcentrations were not found in excess of
their respective sensitivity levels of 7.0 x 10-° me/cc and Tok = 10-7

e/ee. Over the years there has been only one ca!e: wher (5137 has |
been detected in the grownd water and no case of Sr9°. In that case,
vhick occurred in 1956, 0s37 wes detected in the ground vater up tc
1,000 feet from ghe disposal point. At that distance the concentra-
tion was 1 x 10~ ;;c/cc; this being +/2,000 of the MPC.

216-A cribs. - - The concentration of gross beta emitters in the growmd
water underlying the 216-A-8 crid is decreasing, and that underlying

the 216-A-24 18 increasing. (See B, Fig. 1). The analyses are summsrized
as follows:

TABLE I. GROSS ZETA ACTIVITY IN 216-A-8 MONITORING WELLS

Well Ro. March Samples September Samples
299-E25-2 1.6 x 10"" ce 8.5 x 10°F cc )
-E25-4 1.2 x 10-3/% /s 2.5 x 10"‘)1?'/"
~E25-5 1.6x10°3" = 5.5 x100 mm
-E25-6 ‘ 3.6x10°3 " n 1.3x 10"% nw
-E25-7 2.5x 1073 " = 1.8x J.o‘f "o
-E25-8 1.1x10°3 " £.3x 307% won
-E25-9 2.2x10"% " » c b x106 e

TABIE II. GROSS BETA ACTIVITY IN 216-A-2L MONYTCRING WELLS

Well fo. August Sarmlies Septerber Sarples
299-E25-10 5.9 x 10:'; ue/ee 2.6 =% l:)'gluc/cc
-E26-2 8.L x 1072/ " » 9.3x 1072 " "
-E26-3 6.7x2072 " " 1.8x 1077 o
-E26-k © 3.5x007 o 5.6 %102 nv
-E26-5 3.4 x207! nom 3. x070 "

The A-8 erib wms teken out cf sexviece in ¥ey 1953 aad tke wRITEr irzre
thea diverted 40 the A-24 crit.

UNCLASSTFI®D
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Fission product anelyses are mede of water femples co:?.lected. from

the eix wells monitoring this site and from five other wells located
downgradient to the gouthwest. Sr® and Cs137 have neéver been detected
in the ground water 'bgneath tbe site. In one instance a CoY concen-

tration of 1.95 x 10~
However, no subseguent

8 x 10"7/uc/cc.

(3)

200-West Area

/uc/cc was reported for a semple collected 3/10/58.
sample has ever exceeded the sensitivity level of

216-BC eribs and trenches. - - '17'he intermittent appearance of gross
beta concentrations > 1.5 x 10° ﬁc/cc centinues. | During this quarter,
activity was_detected in five wells in the ares, & meximum concentration
of 5.4 % 10"7/.:c/cc being reported. (See C, Fig.!1).

It is generally assumed that essentially all the ground water beneath
200-West 1s contaminated. However, it 18 possidble tc /discuss three zones.
(See Fig. 1). The depth to ground water ranges from ebout 200 £% 1in the
western part of the area to about 280 £t in the eastern part.

(2)

(2)

|
T-Plant cribs end trenches. - - Growmd water beneath the T-Plant is

contaminated to a maximm gross beta ccncentration of 6.3 x 107 c/ec.
That 'bene%th 2h1-T end TY facilities has decreased in concentration from
ebout 10°7 mc/ce to sbout 10-° during the past qudrter. The greatest de-
tected concentration in this zone (See D, Fig. 1) locours beneathhzhl—i‘x.
At this location the 88 beta activity declined from 1.3 x 10 }zc/cc
in April to 3.0 x 10- /.xc/cc in September. i

The, vater samples collected from Zive critical monitcring welle are
analyzed for fission products. No Sr® or ¢sl37 concentrations were
detected exceeding their respective seneitivity levels, The only in-
stence of such an occwrrence was early in 1946 when csd37 wvas detected
100 feet from & crid site in a conceatration of-1J4 x 1077 /uc/cc (1/1k0
of HPC) - ' :

Contaminated Zone E (Fig. 1) lies bereath U-Plant but Probably results
from the continual draining of T-Plart wastes from saturated soil and
the subsequent movement cf zaterial with ‘he grownd water. On 9/16/58
the gross beta conceniratisn {n the walier sample from the 216-WR menitor-
ing well was reported to be 1.1 x lO"a/uc/cc. On (the same date, well
699-38-70, which lies about 0.5 mile edst: and dcwngradient, reported-
1y contained a concentresicn of 3.2 x 10 e ce.

les from the 216-WR mozitoring well bhave never ccrtained pezitive
Sr& or ¢s137 concentrations. |

UNCIASS IR IED
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(3) Redox cribs. - - The 216-8-1, 2 and 216-S-T cribs contiaue to
be responsible for the contaminated grournd water beneath Redox’
area. (See F, Fig. 1). The maximum reported gross beta concen-
trations for the quarter are, respectively, 5.0 x 10'51‘ c/cc end
7.4 % 2073 mefec.  Contamination has extended beyond ell 699-32-70,
about 0.8 #ile southeastward, where a concentration of 1.1 x 10-© was
reported 9/16/58. '

Water samples from 1l monitoring wells are analyced for fission

products. All samples °°ne°t§8 since 4/2/57 from a well 15 £t frog

& crib site have contained Sr”¥ concentrations exceeding 7.0 x 10~
c/ce. Jhe concentrations reported for recent samples are tabulated

as follows: ;
7/8/58: 1.4 x 1076 /Jc/'cc :
7/15/58: 1.8 x 1076/ "' » |
8/12/58; 6.3 x 10:; "o i
9/19/58: 7.9x 107 " '

II. PLANT WASTE DISPOSAL PRACTICE

Chemical Processing Department (W. A. Eaney)

Storage of high-level westes. - - Five field-scale tests were performed
to simulate loss of Redox waste through a leak in an underground storage
. tank. The test equipment consisted of & 7' x 7' x 1/2" steel plate with
an 8' long, 3" diameter, standpipe mounted norusl to the plate at its
center point. A 1" orifice wvas instalied in the standpipe flush with
the bottom of the plste. The plate was buried horizentally, 6 - 7 feet
deep in pits immediately south of the 241-SX tank farm. Synthetic D-8
waste solutions, prepered in mixing tanks at the 321 Building, were trans-
ported to the test site in a tank trailer. The tratler valve we2 cconected
to the top of the standpipe with a hose, and the vaste was permitted 4¢c flow
by gravity into the stendpipe. The apparatus wes modified fer the last three
tests by adding a sparge line irmedintely above the orifice to maintain +he
gludge in suspension. . . o :
The waste erployed in the first test (waste #1) was typical of the D-8
stream discharged from the piant t¢ the unde-greund tanke. This selution
contained precipitate equal to about 5% cf the waste volume. Synthetic
vaste employed in the later tests (wmate £2) wms eguivalent to tenk-stored
weste that had self-concentreted to 80 - 83% of the original volume. Thie
weste ccntained sbout 20% by volume of a rapid settling precipitate. Tae

UHCLASSIFTED
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calculated compositions of the wastes are eas foJJ.ozws:

Concentration :(Miolar_)

Component ' Wasgte fl Waste ﬁ

NaA102 1.4 1.6
Ralo 4.32 5.4
N 1.ks . . 0.5
Ne,Cx0), 0.17 1 0.20
Pe“(CH) 0.02 | 0.0k
Specific gravity 1.359 bo1.463

Results of the tivg tests are summarized in the fo;!.lowing table:

TAEIE TIT - RESUL®S OF STMUTATED IEAK TESTS

Volume Duration
Tegt Type of Discharged of Test Fluid Bead

No. _Waste _{gallons) (min.) (Ft. of waste) ! Remarks
1 wvaste #1 1050 240 0-6 Rapidly dispersed in soil
2 waste #2 50 2(days) 13 Orifice plugged by sludge
3 nno g g5 5 i3 .~ Wagte erupted at surfsce
h Hon 50 5 1]4 ‘n " LR ] " n on
5 - nwn #2 65 90 1% 'non "t n " N

The results of the firs: test indicated that the wnconcentrated waste vas rapid-
ly dispereed in the wnderlying soil. Visuel examination of the scil under the
plate, together with nitrate ion analyses of scil samplee, showed that the waste
migrated to a depth of about four Zeet below the orifice and horizonteily tc s
distance of ten feet from the orifice. '

The high sludge content of the waste exployed in the second test rapidly plugged
the orifice which made it necessary tc add the sperge line in later tests., In
the last three tests the waste eruptad et the grownd surface soon afier the tes*:
were started and after only = small volume of waste had been discherged. Exami-
- nation of the soil under the test plate revealed ccngitllerable gludge build-up at
the plate-soll Iinterface. This precipitate cake reduced the verticsl infiltra-
tion rate to such an externt that <he wmste wae forced to the surface through
the backfil]l material. This finding suggssts tlst p:eilrioua egtimstes concern-
ing "maximum permiseible lask befcre detection™ ray have been conzervative,

CNCLASSTRIED
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‘Reactor decontamtnation (W. N. Koop)

HW-57088, "Tnierim Report ~ Simulated Lesk in an Und.erground Redox
Waste Storage Tank,"” was issued on August 8, 1958. Thie report summa-
rises the results of the firat two field-sca.le tests a.nd describes the
test equipment and procedures. :

Disposal to the growmd, = - Reccrmendations concerning future neutra.-
lization of the process condsnsate wastes discharging to the 216-WR-1,

2 and 3 eribs (U-Plunt) and the 216-A-5 crib (Purex)l were forwarded to
the Chemical Processing Department. These mtesghich are presently
neutralized with limestone have exhidited poor Sr7V eoil adsorption
cheracteristices due to the relatively high caleium ion concantrations.

It wag reccrmended that caustic addition facilities be provided for neu-
tralizing these streams when the replacemn* cribe are Placed in service.

Irradiation Processing Department

i v
Irradistion Processing Depariment, in an effort to d.fwelop a methcd

to reduce personnel exposure rates in reéactor disch&rge areag, has
flushed individual process tubes with the chemical cleaner Turso 4306-B.
Analyses of the effluent from these tests indicated fha.t .a large quantity
of radiocactive materiel will De removed dwring a mu reastor deccntarina-
tion. The quantity is so large that direct river d.isposa.s. cannct be per-
mitted at least for the first few full scule tests. ' In an effort to de-
velop an adequate disposal method, experimerts with the goent cleaning
effluent were conducted by Chemical Effluerts Te..hnology. The first
experiment was devised to determine 4f tha *adio-elmnen‘ts cculd be
precipitated elther by treatment with caustis cr by d.ilutmg the spent
c¢leaning solution in water. In each of four cazes the spent cleaner wes -
treated and filtered through & sintered glase funnel then both the fil-
trate and material retained in the fumnel were ana.lyzed for five redioc-
isotopes. Dilutions of spent cleaner in recctor o omt ch as oz.
part in fifty, caused mo precipitation of Crol, 2a®7, P32 , and Sc
Ten to fifty percent precipitation of these 1sotopes was noted w‘*en one
part spent cleaner wes diluted in a thousand parts of Columbie River water.
Neutralizing the spent cleaniang sclution vith NaCH csused nearly all (85
to 99%) of each of the five isotopes to precipitate. This indiceted that
caustic treatment of effluent wes wortky of further investigaticn end pro-
vided the incentive- for the second experimant in which treated ¢leaning
solution wae sent through scil cclumms. Thie was done to deternine the
effect of pH on precipitation of radioisotcpes and on their ramcvel by
the s0il uader simulated trench disposal condit io::‘s. Another c¢bjective

of the second experiment wes to determine the a‘bilﬁ.ty of the scil to
retein the precipitste, snd to retein rupturs o.e"'r 5 under trenci son-
diticne exlgting after dsposel. Proceaszing of spent cleaning zciwtions

$
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through leboratory soll colums was ccmpleted during the period but
evalustion awaits completion of the analytical work.

Urenium cxide experiments (R. K. Eilliard)

—— e
A lsboratory investigation of the wranium-sir reaction at high termpers.
tures showed that the reaction rate 1s a complex function of time and
temperature. Neither the specimen temperature nor the surface ares re-
mained constant with respect to time. Therefore, all resultz were neces-
sarily correlated with parameters of furnate temperature and original
surface area. Alr flow rate also was found to affect the reaction rate
slightly. ‘

The amount of uranium reacted was measured as a function of tims for four
different specimen sizes at a constant furnsce temperature of 805° C. The
weight oxidized incressed parabolically for 10-20 minutes s then became
generally linear until the specimen was entirely consumed. A few gpurious
results could not be fitted to the curves, but most of the results were re-
producesble to within % 20%. ‘

The average rate for the first tea minutes of the resction wos messured
at furnace temperatures up to 1450° C. An Arrhenius plot. of this rate
versus 1/T on seml-logerithmic paper showed twe straight lines intersect-
ing at & furnace temperature of 620° C. The apperent activation energy
below 620° C was 12.5 K cal/mol, while above 620° C it was 7.2 X cal/mol.
Data are being gathered for similar plots using different specimen rizes.

The break in the curve of rate versus l,/'l' i8 believed to be caused by a
change in the physical properties c¢f the resction product. Below 620° ¢
the oxide exizis as a fine pewder which dces nct adhere to the metel: pur-
face. Adr diffuses readily througk the thin cxide film. Above £20° C
the oxide exists as a hard granular gcale which adheres tecaziourly to
the metal. Alr diffusion through thiz scele is prodvadly the limiting
rate mechanlem. Since the oxygea/uranium ratio 1s the same for both
types of oxide, the difference iz paysical characteristics must be caused
by sintering at the higher temperatures.

The metal {emperature was measured by inserting a thermocouple in a hele
drilled into the specimen. The specimen temp-eraturé roge abcve the furasce
temperature for all reactions tested at furrace temperature from 300-805° ¢.
The manner in which the specimer texrperature behaved depended on the furnace
temperature, however. Below 40C° C 1% reme!ned constant at & value slightly
higher than the furnace temperature. o

i
Within ¢he furnace texperature renge of LOC - 620° 2, the metal Lernera-

ture flurtueled In & eyclic msoner. Cemperature excursions as higk as

UNCLASSIFTED
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500° C ebcve the furnece temperature were recorded. These temperature
peaks lasted 3 to 5 minutes and were repected in an irregular manner
every 10 to 20 minutes. Thie thermal cycling was alweys preceded by a
period of rel&tivelg constant specimen tesperature termed as "irduction
period.” Above 620° C the specimen temperature rose rapidly to the melt-
ing point of wanium, then decreased steadily during the remainder of the
reaction pericd.

The "induction poriod" was found to decrease expon-entially with furnace
temperature vithin the range of 40O - 620° C according to the equation:

- 18008 0.008247

ti.p.

where ¢ is the induction period in minutes and T 1s the furnsce temperature

in O, i.p.

The time required for complete oxidetion of the specimen was measured for
three different c¢ylindrical specimen sizes at a furnace temperature of £05° C.
The relationship between the original weight/area ratio and the time required
for complete oxidation is expressed by the equation:

tc = 69—}:—3— -45
vhere tc = time required for complete oxidetion of the gpecimen (minutes).
W, = original weight (grams).

A, = original surface eres (=2®).

Extrepolation of the data to a sreight/ma. ratic cci'responding ‘o the eize
¢f a normel EHanford reactcr slug gives a value of about 17 heurs reguired
for complete oxidation at 805° C frmane temperature.

LABCRATORY EVALUATION OF WASTES (H#. L. Brandt).

A significant quantity of plutoniux is d{scharged 4c the grownd in CAW wmste.
The average Pu goncentration iz thisz weste fcr seven months in 1958 was 0.008
g/1 or 4.9 x 10%ue/l. During thet pericd 406,000 liters of waste were dis-
charged to the ground, containizg sbout 3.2 kg of plutonium.

laboratory scil column expsriments and ejuflinrium tssts shew that scil up-
take from this solution 48 low. Grownd-water meaiterizg for Pu at this
eridb must await the completior ¢f & well drilled tc the water tebie. The
wagte contains, among cther componentz, 1 ) A1+ md.: 9.5 M Mg*+. oL

! INSIASETRIED.
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concentrations of such polyvelent ions compete strongly for the avallable
cation exchange capacity of the soil.

Some evidence exists to indicate that the 2 M ENO, in CAW before neutralizea-

tion induces the formation of anion complex. ThiE idea was glven credibility
vhen amberlite IRA 400, an anion exchange resin, in'a laboratory equilidbrium

experiment removed about 25% of the alpha emitters from CAW solution.

Radiochemical analyses ¢ the solutiop showed that 23% of the to%ﬂpha—
emitting fsctopes was Pu39 and that the remainder vas protably Amertdl,

Purex procees condensate.- An wmusually low soil upiake of Sr9° ‘from the
limestone-neutralized Purex procees condensate led to a etudy of this systen.
Results showed that the large calcium icn concentration was resrorsidble. De.
talls are given in the Chemical Effluents Technology repoxrt HW-57002-RD, for
April-June, 1958. = The soil uptake of S during the cclumn operation was
greater for the wneutralized conldensate than for the same stream after it
wes neutrallzed with limestcne. TUnder Yatch conditions, however, tls acil
removal of S vas much better from the neutrslized stream. as indicated

by the distribution coefficients. The neutralized siream bad a X, of 8.3.

A subgequent equilibrium experimest wes made in waich the soil wad pre-
leached with acid. 1In the latter case the calcimm and other scid-soluble
components, which spperently were interfering with the Sr”V uptake, were re-
moved. As a conseguence the strontium uptake more than doubled for the un-
neutralized stream. Thus the batch results became consistent with the cclumn
performance. ‘

TABIE- IV, DISTRIBUTION commmggﬁroaﬁmmm_ﬁm
CONVENSALY W.ITZ LEACZED AND UNTEACEED SQIL

Leaching treatment | K,

0.1 § ENO, (quantity of acid used was.equivalent
to carbonete ir poil) 6.5

0.1 X HN03 (twice the quantity of acii sbove) 6.%
No leaching treatment | 3.0

U-Plent condensate,- - The U-Plant condenszte is scid with nitric acid. Its
DE 18 less than one. As previously reported, the scil uptake in the WR 1, 2,
and 3 cribs from the limestone-neuvtreiized condensate ie practicslly negligi-
ble due to the large concentraticn of caleifum icr. [Taste are ncw being run
to determine (1) the feasidility of dispcsel cf the urneutreiizes scndensate
and (2) the relstionship detween goil upteie of etwinéiun and tkhe oF e3 4k
l=tter is increased by the adlitior of sc&iur Fydroxide.
|
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Disposal of decontamineting agent. - - Laeboratory soil colwm and
equilibrium tests bave provided dieposel data for Turdo-4501, a de-
tergent for equipment decontamination. This reagent is being tested
for possible plant use.

A 5% water solution of the detergent in soil préviously mused fcr waste
disposal has the following capecity for strontium and cesium.

Concentration - Uptake capacity in

Eadicnuelide of influent : son-colu:m volumes
.8r R 8 x 1074 3.5
cs37 1.5 x 100 | 1.1

A comperison of the quantitative scil upteke of plutonium may be gained
from the equilibrium data given in Table V. XNote tbat for dlsposal pur-
pose3 the MPC must be considered. i

TABLE V. DISTRIBUTTON COEFFICIENTS FOR RADIOﬁUCIJBES IN I"JRCQ-&EOI

*

Rsdionuclide Ka MPC (guc/cc)‘
137 : 3
Cs 7.2 2 x 107
PuR39 87.5 ‘ 3 x 10~6
8r 0 89.7 8 x 1077

¥K, 18 the ratio of the wnit concentration of the redionuclide in
the soil to the unit concentration in the soclution at equilibrium.

GROUND-WATER EYDROLOZY (W. H. Bierschenk)

Fleld tests

Hydraulic fi:ld tests were completed on four wells. The resulis of the
anslyses of drawicwn-recovery dats are swumarized in the fcllovj.ng tables

TABIE Vi. XIESULTS OF PUMPTING TESTS

Well No. Aguifer tegted Tmsmissibili .ty Aversge permeebilit
/Tt ERA/EE
699-42-12  Glaciofluviatile plus :
Ringold sedfments €45,0001 5,000
€99-26-15 {same a3 above) 65,000 1,450
699-325-9  Ringeld | 54,000 | 425
699-17~5 Ringeld : 8,500 ! 190

|
I
1

Tentetive evaluaticn cf sll hydraulis &ate obiained to date indicse that

Lils
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the average field ccefficient of perm&abil_%ty of the Bin’gold. forme-

tion ranges in the order of 100-600 gpd/ft~. Fer an squifer composed

of both Ringelld end giaciofiuviatile sediments the average permeability
ranges frem 1,000 - 5,000 gpd./fta, and for glaciofluviatile depcsits if
ranges from 12,000 - 66,000 gpd/2t2. In other words, the glecicfluviatile
deposits eppear to be roughly 100 times more permesble than the Ringold
gediments. ‘

A step-drawdown test was performed on well 699-26-15, Such a teet permits
evaluation of the performance of the well 1teself through determinetion cof
the head loss of the well resulting from twrbulent flow in the zone ocutside
the well and through the well perforations. The fraction of the tctal draw-
down observeld in a pumping well attributable 4o twrbulent floew 12 called
"well loss.” This well had been perforated with 2 holes per row snd

1 round per foot for the full 45 £t of the effective aquifer. The well-
loes constsnt determined for these conditions was caleulated to be 9.0x10'5.
An a2dditional 96 perforations were then jetted by the shaped-charge tech-
nigue and another step-drawdown_test completed. The well-lcse constent wus
then caleulated to be 1.2 x 1077, a 7-1/2-£0ld reduction.

The shaped-charge perforating technigue was also epplied to well 695-9-E2.
Unfortunately, the thin-walled Kal-well casing 414 not stand up to the blas:
and it parted somevhere Just below the water table. It is recommended that
in the future Kai-well casing not be subjected to Jet perforating.

lsboratory tests

The centrifuge teclnique for determining the spesific retention capacities
of Banford geliments wams further tested and eveluasted. Samples ¢f Touchet
sedimente were saturated with scluticns of diwtilleld water, with en unconzen-
trated synthetic waste (IX), and with a synthetis waste concenirsted 1o kalf-
volume (2X). The samples were subjected to a force of 1,000 graviiies for

ol W

one hour, and the following percentages by welght were retained by the sedi-

mente:
Water : 15%
iX ¢ 17%
2X s 19%

The data collected to date appear to indicste that?the centrifuge drainage
equation is not completely adejquate for determining the equivalent time of
gravity drainage.
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v.

WELL DRILLING SUMMARY {D. J. Browm)

Arteslen Well & Puxp Cempany

Well Ft. drilled TFirnished Tetal ft. To water? To bezalt?

299-E26-% 0 7/1/58 283 Yes No

299-E25-10 68 8/3/58 293 " "

299-E36-3 274 T/14/59 27 " "

299-E26-2 267 7/11/58 267 " "

699-33-56 154 7/28/58 140 o "
- ' 763 1557

The Artegian Well & Pump Compsny has ccmpletsd eight of the nine wsllis on
the AT (k5-1)-1255 drilling contract. Approximately 200 feet remains +o N
be drilied in the final well, 299-E13-20C. Drilling difficulties have necessl~
tated relocating this well twice, hence, the designstiocn 299-E12-20C. There .
still remeins a step-drawdown test and & pumping test tc be perfirmed ir wells
699-33-56 and 699-31-53. However, there is a question about the usefuiness of
the data that would be cobtained for well 699-3i-53 inasmuch as the drillar re-
rorted that wnile attempting tc pull back the l2-inch caging in this well to
expose the well screen, the 12-inch casing partel, leaving a sigrnificant por-
tion of the s¢resn unexposed. The contract completion date explred on July 15,

-1958.

The Back Drilling Company is @rilling +twe wells on the AT (45-1)-1282 &rtlling
contract issued by the Eanferd Latoratcriee Operation. This contract calls _ .
for the construction of elever welle, with a tetel foctage of epyroximathaly h'a
3,800 feet. With ome excspbicsz, these wells wi1l be drilled 4o the bazalt '
bedrock and will be mainteinsd as hydrclogl el %:3% wells and az groundewater
mcné‘bori.ng wells. The scheduled completion date for this contrac: is December 21,
1958. :

The Midland Drilling Company of Walla Walla, Washington, was low bidder for

the drilling contract issued by the Chemical Processing Department on August L,
1958. This contract, AT (45-1)-1%06, 2s for eight wells. These wells are to

be drilled in the vieinity of the 234-5 srea for the purpose of menitoring the
radicactive wastes going to the 216-2-9 end Z-12 cribas. On September 2§, 1958,
the ccntrect wae modified to incliude ocre other well to be drilled in the 2L1-SX¥
tank farm area. This well, 299-WZ3-72, ig scheduled to te d&rilled 100 feet dzep.

The Midlend Drilling Company iz using e new driliing technique for making hele.
The technique employe a drive tarrel mownted on the Giilling sten insvead c?
the regular hard roek bit. The teckrigue cerlines <he twe opersticns of drill.
ing and bailing In%c cne. Of mdsS sigaffisance is that no water is : aquired
Yor dilling, the medimert samplies are nct frastured) or crisked, erd tis me~iod
iz apperently fazter anl chezper then the dvili end bail method.

-
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