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Dear Dr. Shum: *<;j377ﬁ,£\’};f7/ s

1 am writing concerning Tasks I1-b and II-c of NRC Contract
02-08-076 and also to provide my corments with regard to the speci-
fications for the one additional deep well to be drilled by UNC.

In an earlier letter, dated MNovember 3, 1 briefly discussed
Task 11-b. Since that time, I have received a copy of the Gold-
berg + Zoino and Associates, Inc. zeohydrological report to United
Yuclear Corporation. The major value of that report is in the
araphs that it contains of water cuality data for 24 observation
wells at the UNC plant site., Data are plotted for specific con-
ductivity, pH, nitrates, fluorides, gross alpha and gross beta.
Water level data are also plotted. Plots are for the period of 1975~
early 1980, Data are not shown for all wells for the entire time
period.

Examination of the data for wells T-2, T-3, 76-U, 77-8 and
77-D shows that my earlier appraiszi (October 13, 1980) of trends
in water quality was correct as far as can be determined from the
graphs.

Insofar as contaminant transport is concerned, it it apparent
that the peaks for each of the maior contaminants that are plotted
(nitrate, gross alpha, gross bete, and conductivity (a contaminant
indicator) appeared in well T-2 in late 1977 or during 1978. 3Since
that time, an irregular decline in contaminant levels continued up
till early 1980, when the last data were plotted. At that tire,
water from well T-2 met drinking water standards for those para-
meters measured.

Contaminant peaks appeared in well T-3 in late 1977 and early
1978 and concentrations generally Zeclined after that time until early
1980, However, secondary peaks of concentration occurred at various
times during 1978 and 1979 and some relatively high values even
occurred in early 1980, indicatinz that contaminant flushing i» the
near-lagoon vicinity is not yet complete,

THIS DOCUMENT CONTAINS W
POOR QUALITY PAGES fr® 7

L .
8104200 7 18161




Page two

1¢ we.id be sroecszd that maximum contaminant levels would
occur somennzt 12327 in wells 76-U, 77-B and 77-D <han in wells
T-2 arz T-3. This ‘& t=cause the former three we'’s are located
from £30 t uver " 10 “zet further from the lagoor zrea than wells
T-2 2r2 7-3 in %72 "'*'t1on of groundwater flow. M“owever, the
data smom that pezr :':en trations occurred at wel’s 76-U, 77-B and
77-D curinz 1977 2% zic.t the same general time as peaks occurred
in the wel's nearer th: lagoon area. Contaminant Tzvels in the
thres wel1s nave 2z. ‘-2z rarkedly since 1977, but some values were
still asﬂve drink‘n.~ a%2r standards in early 1980 (see my letter of
October 13, 1980.)

zz2ors involwvad it the understanding and intzrpretation of
ground weter contam’nant migration in the saturatec zone at the
UNC sit2 include:

1. V2lume of zznizminated 1iquid introduced, time-rate of
introductizz, =nd contaminant rconcentrati:n.

- &8 :::*115 of z2.°%er geology, 1nc1uding verzical and
'zteral ciieizution of the various aquifzr materials
'.ﬂv, "1, z2d and gravel).

3. Distributiin ¢ the aquifer mecharica’ priperties -
porosity -2 ::'—enb111ty - in thre. dive~sions-

L, Czrer acu “2r zroperties, including: lerzitudinal and
lateral gizlersivity, distribution co:ffizients, vertical
znd horiz:~%2’ rydraulic gradientc and rz:2 and distribu-
tion of '="=':e.

5. Geochemicz’ nz:iure of liquid contaminants and ground water,

ircluding z2cz. rates of radicactive contzminants, and in-
*f:an1c or trz:nic chemical reactions thz< contaminants may

5 1&69 In fact, almost ~one of the factors

nZerge c.-°7: <ransport and viscosity ar: density of both
fouids.
For 2n accurztz c.zntitative prediction of co-taminant transport
in the zzz.rated z:-2, 211 of the factors listed z:ove must be known
or reasonzdle aszomotice

areaccurss Egykr‘n . 57 that detailed modeling of contaminant trans-

port, 2t tne press t"e would largely be a trizl and error process in

an attemot o re:":ate <he known history provideZ by the monitor wells.
£ fyrther cooo iczedion 15 that some storage <f contaminants in

the urzzt.réted z:-2 =zt 1ikely occurred so that transfer of contami-

nants “ro~ the Lrizt_r2-2d to the saturated zonez 5 also involved.
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The mst elementary quantitative esti—ate tr:z: ¢
of the c.a'sﬁt average ground water veloci.y in t%2 3
from the ":z:oon area to the Pawcatuck Rive Thiz 45
using trs zc.ation:

an be made 1is
aturated zone
calculated

v = ki -
n
were:
v = average ground water velocity [¥: day]
k = hydraulic conductivity [Tt/dzy’
i = hydraulic gradient [ft/ft]

n = porosity [dimensionless]

From <ne available information, an estimatz ¢° <ne average
ground wazz~ velocity at the UNC site woula Le:

v = 150 ft/day x 0.007 = 2.5 fi/z2;
0.3

The s*ortest distance from the lagocn arzz 1o <re Pawcatuck
River is z:icut 1800 feet. The actual horizontz™ <" -w distance
could be z-z:ter. Bazsed on the shortest sossis e ~'~« path, it
would be : e:wcted that the averacge nonrezctive ::-<z-inant particle
would travsi from the lagoon area to the river "r LI days, about
one year.

Accorzing to the Goldberg * Ziono recort, =he last confirmed
spill or zz¥ of liquid waste in the lagcon arez o:zurred in April,
1978. An: ~onreactive chemical that entered the c-cund water system
at that <ine would have been expected to have 1zr::" v been flushed
out befcr- T=z20, even allowing for significant *w:~ ‘n the calcula-
tion of 2.:rzze ground water velocity. Possiblz rzzen ans for the
continuin: cresence of contaminants at the relz '\51, nigh levels
observec *+ :he downgradient welis incluce:

u- o

ll‘ "

ot

1. Zzrztion of conteminants onto acuifer z:z-i‘cie surfaces
z=Z subsequent release at a later time:

2. ‘r'iyed movement of contaminants from <rs _nsaturated
27 into the saturated zone;

3. & zyed moverent of contaminants in t-z ::z.rated .one by
tgriorary entriJment in dead-end “ensz: 1+ uther structural
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Page four

¢r stratigraphic traps.
4. Lazocn leaks or 1iquid waste sz "3 cccurring after 1978.

Regardiess of the correct explanati:~ for-tha slower-than-
expected flushing of all contaminants fri- <ne azuifer at tne UNC
site, 1 would conclude that most contani-ants have been flushed
and that water from 211 of the wells wil® =2t drinking witer
standards within a few more years. The zrceatior to this aould
be the introduction of additional conter ~z-.s tc the ground water
during the decomnissioning process, whic: acuid simply de'sy still
further the natural aquifer clean-up proiess. :

Task 11-c asks,"What technologies ¢~ oraocedures can be recommend-
ed to speed up the purging of the underl ing z2quifer.”

The possible methods would incluce:

P, ping of existing wells locz:zz i- re contamirant
piume and/or installation of aczi<’i-2l sumping wells
in the plume. This would draw :;*:&"'*:ﬂts fron the
gzuifer at a rate faster than <-z, are raturally cis-
charged. Because of the diluti:n 5-2t1 would occur
during pumping the pumped water ~3.7¢ prabably rest
sszndards for girect discharce 35: 17¢ Pzacatuck Hiver,
Fowever, if not, then provisic- wollz mzue to be —ade
fer dilution or treatment :-‘zr %9 cischarge.

KE  t

2. Dzvelopment of injection welis .zzrzcient from thez lagoon
area to increase the hydrolocgic cridient and thus drive
the contaminants more rapidly -2+ tre zguifer.

3. A combination of 1 and 2, in wn'z= injecztion wel 5 would
be used to drive contaminants I:a:-d 2.72ing wel’'s and
230 to prrvide for dilution wiz®i~ the 2guifer.

vyt
R

4. Esxcavation of such contaninates 5277 &s ~ay stil’ bpe
present in the vicinity of the "2zc908 %0 remove 2ay
remaining contamination source ‘= <n# s72llow sutsurface,

At thre present time, it is propose: gre additional deep
wel]l be drilied at the UNC plant sile. cirrensations by the State
ard U, 8, %. 5. for the well location z-: “ur tre dr11]1r, and samp-
1ing procscuras to be uted are containg: “r ttachment to a letter
to the Guvernor's Office dated September ZI, 7322, 1 previously
supniied you with a copy of the letter i~z tne recommendzitons, At
the meatirc of October 28, which 1 arraz-:2c 274 attended, znd which

:~0
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is reported in my memorarcum of October 31 tc ;2. 2nd Mr, Cria,

it was agreed that each ‘~:zrested varty wou'? proside any ::2i-
tional technical specifizations for the well <o UMT's consuizant,
Goldberg - Zoino Associz:izs, IncC.

1 have discussed trz »=11 specifications wi:~ Michael =:wers
of Goldber; - Zoino and »%in Herb Johnston and ver Kipp of <he
t. 5. Geo«ogical Survey, 23 I have the follcwing zomments;

1. Tne well locat‘" is apparently a sc ewhis arbitrar-
¢ne largely dicsz<2d by the wishes of ‘hc Rhode Is)ind
DZQ. The locatizn is not known to "zv2 7y unique :e0lo-
cic characteristics. The reasoning o¥ t'e DEQ was :hat,
if there shoulc :e contamination in 2.er: of finer-grained
s0i1, it might ot yet have moved furtrmer than well T-6 and
the contaminanzs ntcht not be encourzeres in a wel® »laced
rearer the river. 1 don't know of &7y rézson that would
cause another “c:ztion to be clearly :t.:re~ior to t-:z one
that has been sz’ 2cted,

2. i would recorre-: TR, to the exters rcssible a < 11ing
r&thod be Jsed el W111 zvoid the nzec ‘1r circulzsing
grilling fluids. Two possibilities z-= ~21low-sten zugering
and cable ool -'°"1ﬂ:. I would zrzfsr zhe hollce-stem auger
be used if it f: tecmnically and ecc-:~:211y practizal., It
=ignt be '='essa*;, a8t s27e depth, <. chzge to ar:iz~ar form
of drilling, suss 23 rud rotary or w2gn oring. It isn't
;Jssib1e, at tef3 vime, to predict t-2 erzct combirziion of
crilling techniz.2s that will be most z.icessful b.: this
aspect of the crogram should be consicered very car=fully
to insure that sirmles of water and soil remain as .ncon-
taminated as possinle by the drillinz »rizess.

:%ad see~: -zasonable.
ze2n by driing a well
“# 12 that wzszr will be

3. ’h° sampling prozra~ that has been su
3 nOJld $.7283% 7wt water samples =3
ofint inte the z:231:27 of the drill -

vata1ned from L 2*sturbed zones.

‘o

4. No mention is ~2:z2 in tne recommenc:tiir: concernit: borehole
ceophysical lezzinrg. 1f successtul, sorghole logs zould pro-
vide significzrs “~formetion on the vzriszal distr-zution of
sediments 2nd ¢ tortaminants in the ¢ro.nd water :-d could
8750 provide ir-3°t, values of poros<zy “aor later ::udies by
the U. 5. Geolcogfcel Survey. Desirzi’e "ogs woulc - porosity
neytron, censiiy, or sonic), radiczzsiv<ty (nmatur:’ or spec-

ns
garme ray :n2 resistivity (prefz-::7y a fozuizd log
e2s.-%rz true resistivicy . Zecause ¢ zhe lack
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Page ¢ix

of availability of such logging devices “ro~ commercial sources,

I would be inclined to suggest their use anly if the U. S. Geolo-
gical Survey can obtain one of their loz:ing trucks and if the
drilling program can be designed so that the logs can be run with-
out interfsring with other objectives anz at a-reaasonable cost to
UNC.

I wil) be happy to provide any clarification or further dis-
cussion of the items in this progress regort as you might wish.

Sincerely yours,

.
T 8 Wame
Don L. Warner

Consulting Geological
Engineer
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