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Analvsis of Monitor Well Recovery Data
Using the

Shibit ke Bailer Method ,

Eurggggi

To estimc'.o the hydraulic conductivity of the saturated none
of the Wasatch Formation at Esten Gulch by evaluating well
recovery data.

UElb9dS_ bod _EC9EedMCOLi

The Skibit:ke method (Ferris, Knowles, et al, 1962) was used
to anal yze monitor well recovery data to determine the hydraulic
conductivity of the Wasatch Formation. Four monitor wells are
completed beneath the potentiometric surface at Estes Gulch. Due
to the extremely low hydraulic conductivity of the bedrock, water
I cvel s in .these wells have slowl y risen over time (Fi oure 1), as
they equilibrate with the potentiometric surface in the Wasatch
Formation. Althcugh water levels in the monitor wells have not
yet reached equilibrium, the well recovery data can still be
analyzed-to estimate the hydraulic conductivity of the Wasatch
Formation.

Water l evel increases for t wo time peri ods (December 10 3

-1999 to March 24, 1989, and April 22, 1989 to June 14, 1989) were
anal yzed f or each monitor well using the Skibitzke method. These
time periods were selected because no sampling or pumping of the
wells was conducted during these intervals.

Because the potentiometric surf ace at Estes Gulch is
currently unknown as equilibrium has not been reached in the
monitor wells, the hydrculic conductivities were calculated using
various estimated static water levels, and were deter mined to be
relatively insensitive to the value of this parameter.

GEnuentiens:

1) The aquifer is confined.

2) The aquifer han relatively low transmissibility.

3) Porosity in the (cl ean sand) gravel pack is
approximately 35 percent.

M) Vol ume r emoved i s equal to the volume beneath the
estimated static water level in the casing (the
potentiometric surface) and in the gravel path.

5) The "well bailing" was effectively done when the moni tor
well boreholes were drilled, and all water was removed
i nst antan eousl y. |
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All water l evel data was collected by the water sampling
crew during their visits to the Estes Gulch site. Water level
data is currently maintained on the TIMS (Technical Information
Management System) computer and in Document Control at the DOE,

i Proj ect Of f ice.
Well completion records for the monitor

wells are presented in Attachment A.
All data used in these calculations are presented in the

Rifle pfRAP (DOE, 1989).
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The hydraulic conductivities calculated using the Skibitzke g/>
method are as f ollows:

U20Ltec_u2LL Uygteutin_ggagustivity_1cetg1

963 9X 10-10
..

701 4 X 10-10

702 1 X 10-9

703 8X 10-10

Geometric Mean: K=7X 10-10 cm/s

The Skibit:ke method yields only rough estimates of the
hydraulic conductivity of the formation. However, these low
values are good indicators of the low yield of thce Wasatch
Formation, and are reasonably consistent with other field and
laboratory measurements of hydraulic conductivity in the Wasatch
Formation (Calculation RFLOS991403OO, RFLO9991302a, and
RFLO9891403b).

Monitor well 702 i s located within the f ault none south of
the disposal cell footprint. Although one might expect that the

.

hydraulic conductivity within the fault zone would be
! significantly greater than the conductivities measured elsewhere,

the . dat a above indicates that this is not the case. Therefore,

it is reasonabic to conclude that contaminant migration along the
fault none will not be significant.
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JAODES ENGNEERPG GROUP NC. M y/s7/8
*~

aavamoso sesnus omstow.usveviseve oeseanons

WELL COMPLETION RECORD

SITE ID: 3k -M LOCATION 10: %I DATE INSTALLED: 7/l3/AR
APPROX. SITE COORDINATES:(FT.) N u% E UU

IOPEN ARE A .PER LINEAL FT. (IN /FT.p UK
FORMATION OF COMPLETlON: lkhtith bM
FIELD RE'P.: $MIW % B @ DRlLLER: h tF Eh

WELL C ASIN' G
DI AMETER (in) q L $c,ye.pog op WC WELL CASING

TYPE
~

HDLE DIAMETER (in) '$ S # o
HT.ABOVE' * '

27E" '' GROUND (f t)
OROUND SURFACE (.

Qxy *.;;, '}; wvMo -

*'
: -

.... .

::J .:i I
.,

.: : 'h.
,-| { .] BACKFILL TYPE' *
.

' ' .<N - h aJdr
'

*'

hM, . .*|
.

." : GaeoT
: .'

-
.

'':~'

SEAL t 'M ;?.j 'f.
: :s

YJ- TYPE
': . '

SLOT
; SEAL 8 E OPENING

LENGTH 5 [g h (in)
N -

I g o.oS' '

| TOTAL 5

M Z.I O#

i DEPTH Q3 g - o..

EN THj (ft) e - gg)
i M OPEN OR

5yp r..?
EFILTER SLOTTED.

|q4 40/to LENGTH
r

j PACK
j TYPE y I (f )

i FILTER .is
} PACK $ 55' .a+ :; , ,

-l'
. LENGTH t; ' '

-

s*cke h6 -
l, (ft) .

at BLANK.q
' s , ' . 2.0 LENGTH

~

,', (ft)-

.

;
o e,

'

i , i t

COMMENTS: l'wo M tuki md d 641 b Re( d'

'

150 b Z'to N eld %s 4we 4d ud 4- 3to 4. iw; %d I'll io W '
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. AnvAweeoaeater: IWill0N, ALBV2VIDeVI OPttADOWS % 4 I'/ |
BOREHOLE /WELL ' CONSTRUCTION LOG %p/M{r '' SITE ID: _ 6 ' LOCATION ID: 70/ FIELD REP: 34rv / mleR

Pn-

\
APPROX. SITE COORDINATES (FT.): N NX _E- ///(

__

__ {OROUND ELEVATION (FT. MSL): * NM COMPLETION DATE: 7/ t 5 (e,8 '

.SOREHOLE SUMMARY CONSTRUCTION TIME LOG

DRILLER: Sovles Bror see 6 START
,

RIO TYPE: F A <t ea6 Isoo - EerAR Y DATE TIME TME
t OLE LEND #

D FLUID DRILLING y.g. gs fS 6/EMSlT TYPE ]IAj E]N TYPE 7.fo.es cys'esyr yam
TA s * ccW 9.0 Y $IK I'/I YW Y

CASING */[iz[g {*.rota M oo t *
1|BlgS Mooa= to:3,o %CASING SUMMARY

FILTER PACK gg)
fg* DESCRIPTION D H 7/f+

*

)g

k 'c$4-elz pMOk ik d/o '7h 5f

6 5 AcJuL 40 Nc 4 770 D
ggegg,gt6 scLM & 40 hc. s 280 W

B Sch M t 4 0 N c- A b3
DEVELOPMENT'

5 hkLJt40 WC 4 MI 'l[3B, SJwh>4 @ Nc_ 4 543
-

.

.
OTHER

; e e-r,.i.ei .. s-ser..n :-si.a 9-op.a 'w-won.
; + o. iner.. v.,. e..in,

j WELL CONSTRUCTION WELL DEVELOPMENT
! TYPE

j'e _# w' 3a N w w *lDESCRIPTION O ' ' " '

' d" ~M,,

k !v m k p M i'i j $htws' Wf1 "drj f E-it s ,h eu d w
|

| 5 b c. L ,1< O 3|6
i F 6-t7 u ltm b.,c4 643 -

!

COMMENTS: hm & d vu M*.

*e-
\ ) '

.tw Lt<d .w$r r& cO w}
'

;
e

! l

0 8 - Sankte 8 - 8..I F - Faer Pack '*# ''

O Depth 9,.m stavae agre.c.

JEC-AL-ENS-1 (3/64)
__
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JACCES ENGNEERNG GROUP NC. ph.,
anvuecas systsus ervisow,M.spousseva oeseanoess

WELL COMPLETION RECORD

BITE ID: _ LOCATION ID: ''l 0 2. DATE INSTALLED: 2/lf /#4M ~OS

APPROX. SITE COORDINATES:(FT.) N NL E NL'

IOPEN AREA #ER LINEAL FT. (IN /FT.) W K-

FORMATION OF COMPLETION: @A

FIELD R$P.: 6 5" IT h [ 6. L i ti ~. 3 c-N DRILLER: M MD' A ',' 12 ^- 5
''

- -

.

V/ ELL C SING
lAMI E I) 4 L N$$ilg 4o

HOLE DIAMETER (in) g h
~

# o.

NT.A80VEe a _, ,

" '' e GROUND (f t)
OROUND SURFACE (

ry' .:/, '}:yyn: o
*''

,

. . , :.:-

; .1 ..

;f..-
;-

. . , ....

.,-] j S ACKFILL TYPE*-
,

-: , :Eri q~ guTo~ i.,
*

,' ) GVE. i.| .
,

SEAL 36 t.m. mii i.' ' ' <
~

.

'i.:f
'f. ',TYPE P6 M 5 r

-; -

SLOT
' OSEAL OPENING.

LENGTN lla h (in)
' (ft) a y 0 05'

a

[TOTAL &,

t i C ASINGDEPTH SOE i-j? ? LENGTN
-

" >. -

ft)
.

h (ft)

e|E SLOTTED
. T OPEN OR

i FILTER
f,,,,),E, si

3,0j PACK LENGTH.p
; TYPE (ft)- "

.

.; .

~

FILTER :n Z
i PACK $ 2, ].j

LENGTH ' iri
: -

, ,

(ft) ;; j
-

:i.i . BLANK
' '

g LENGTHj s. .,

i |l (ft)
i

i t Oj ,
i f, i r

.

! COMMENTS:
,

b
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an=cio crinus oevism.usvevicevi eenaccur M
BOREHOLE /WELL ' CONSTRUCTION LOG /

SITE ID: MW ' LOCATION ID:_ v2. FIELD REP:6,smeM M. LtMMY,
_

A
APPROX. SITE COORDINATES (FT.): N- NL E N il

s

OROUND ELEVATION (FT. MSL): N K- COMPLETION DATE: *1lN65
.90RENOLE SUMMARY

CONSTRUCTION TIME LOG

DRILLER: Ronce b / M e tr BoNB BTA'AT
f

-- ACTIVITY END
RlG TYPE: _ E Att'O A \W DATE TIME TIME

' DRILLING(gl[ 115BIT TYPE D H

(, g \O \0 W 7fIL' u ' w ''** E' '' '' l '
GG 'I 'lt' lb ) 92 hL kO %''s c- tz'ecp

CASING ''[g g g g,, ,

CASING SUMMARY
FILTER PACK 7pg Wy,_ gg....,

kA DESCRIPTION DIy D N
g, a u .,_g SEAL ''/j t' I I 3 ''''' l ' 5'I ~

'

P 6 %
5, c 4 tr '.r./ 4. E d4- P w(-

3cg.)[kt7j.' , e BACKFILL '/( 8 2T' iS ( A? %" d SCC y5cHE qr M g.
,p 4 foe. I F

DEVELOPMENT

.

OTNER

S P-Prefective a-Screen S-Glenk O i 4 hen kNone
~

'

$ penth kom Top et casing

WELL CONSTRUCTION WELL DEVELOPMENT

CP * DESCRIPTION O N

E fe ,w - b w W C h 7- Av A
5 ge-moo,m 4=u a 5 420
F E-12 Sv..< A M o b c/A.

.

L

COMMENTS:..

.
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WELL COMPLETION RECORD

DATE INSTALLED: Mal.22$|TE ID: RFl- e8 LOCATION iD:- 703
APPROX. SITE COORDINATES:(FT.) N 86 F O o E A %/40'

'

IOPEN AREA PER LINEAL FT. (IN / T.)
FORMATION OF COMP E 10N: ldAlM Od

'fe/ > Mdd8#

7 DRILLER: MeY# 8ayMFIELD REP.: -
'

WELL CASING WELL CASINGDI AMETER (in) Y# A f- P N IO N M C TYPE
f-

HOLE DIAMETER (in) y* #
HT.ABOVE

M'O GROUND (f t)
OROUND SURFACE (

"PAV'I-|:; ~} MMo
.

,,
,

:.; :..

:S ' ' .:

. $'.'. . :
''

:- S ACKFILL TYPE
<

.,

*:, J1TXfiy Sfo 0'&Ji..
:.,

..

8EAL ,/, . .,1y<gfg :
TYPE :/ 1:: ':.-

SLOT
'SEAL OPENING

LENGTH MC | h (in)g(ft) g gr ,ggeo

TOTAL
-

Y C ASINGDEPTH ,gol d ON0
LENGTH(ft) n =--

(ft). ' =-..

OPEN OR. . .' - .

'/p
_::"..

.! (ft)

.,'i g
-

FILTER SLOTTED"

PACK y jg LENGTH'

TYPE n .=
~

.,
' = ,d$o

d
FILTER .

-

C -

PACK fgg N ":''

": E
; LENGTH '

{ (ft) ,5
;>

i SLANK,

! '
*

A,O LENGTH-

',

p (ft)

o e pw
' r,:..

50 'i ,

8me%. -

COMMENTS:'
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BOREHOLE /WELL ' CONSTRUCTION LOG.,

SITE ID:[N'd@ LOCATION ID: 7C'3 FIELD REP: 6IFd/ hMSNr
-

k APPROX. BITE C00RDINATtt (FT.): N S(M E 81/80
OROUND ELEVATION (FT. MSL):/N7 COMPLETION DATE:7-3 2-#8

.BORENOLE SUMMARY CONSTRUCTION TIME LOG

DRILLER: M e*(t* M
ACTIVITY END

NT IHy M 'DATE TIME TIMERlG TYPE:
1,

kp[ Wf 8/S84lSIT TYPE D N

WkAfaif /n 10 Alfed
Gr a . bf R s o '1 }/r enly

- _ CASING 7/I p ly27(' [,'O)"
CASING SUMMARY

FILTER PACK 7 ) ' '

kAfff
'

y DESCRIPTION fg j 0IA

fy(* .fwny V .ce>o
.' f58N#4 .C IO [ #f7

_ BACKFILL 7 $\
A/an #f t!ildJ ko ,# #64

-DEVELOPMENT

.

OTHER
'

* P-Proieet6.e s-screen ester * 9-Open 'w-N one
6 poeth erom too et casins

WELL CONSTRUCTION WELL DEVELOPMENT
i

C * DESCRIPTION O

Af .G>sd/3 cx W-/2 &C2
$ MN75 8/|/E W
S &*ntr1Xn/Arusan.

!
'' ~

l .

.

COMMENTS: A41DG in Na&br|c,,

&CG/ fe>-,f|s k.

o e - seem e - seal F roer Pen
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WELL COMPLETl0N RECORD
'

SITE ID: _ F C- ' US LOCATION ID: % '2> D ATE INST ALLED: Wu. t t485

APPROX. SITE COORDINATES:(FT.) N A E W
iOPEN AREA PER LINEAL FT. (IN jpy,y W

FORMATION OF COMPLET10N: leeer 5i Ofsb = t .d * N ~ R

FIELD REP.: A 6 ^ W l+ DRILLER: Se N r i lh m, Co
4

WELL C ASING
g uer aJ g WELL CASINGDI AMF,TER (in) 4 cA 9N C. TYPE

~

NOLE DIAMETER (in) g # o
HT.ABOVE,' 3a _,

GROUND (f t)" ''

GROUND SURFACE (
.!' ,[-NN%V'
.}9.i

b

U.I;
** ''

.
. , .

' '*
-..< ..,

-Y;|
:- |; 5 ACKFlLL TYPE

'k . ~ c , ~.J - cud. Je*

.

!.| , . ' . GwJ*
>

SE AL %4 Aids .Y.' .'':

7..i *f. <TYPE i'dWh ,

.: .

SLOT*

I ESEAL OPENING
LENGTH 40 h (in)

d o,estg,

TOTAL 2 C A SING
DEPTH "3 02_" ;N,

3032 -
4 6

LENGTH(ft) :-
r - (ft)-

! 5 1 OPEN OR \
F LTER -

- SLOTTED'

w . 5
LENGTHs,,l em kJ ; ;

(ft) )2TYPE
, , .u

.

. .

FILTER : T' '

PACK SS 5 IU E -'

LENGTH 3 ~-- c.( | |
' ' i(ft)

..

' '; SLANK

-
i

{ {
h 2 LENGTH j

*

,

# ,j (ft) ''

g 4
3
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k' BOREHOLE /WELL CONSTRUCTION LOG

SITE ID: EFL #8 LOCATION ID: 9(o3 FIELD REP: 46 M ' 'I- H'

APPROX. SITE C00RDINATts (FT.): NJE E 4E
CROUND ELEVATIO'N (FT. MSL): NE COMPLETION DATE: Ocv RG5

BOREHOLE SUMMARY CONSTRUCTION TIME LOG
,

DRILLER: Hi % bnliseg G ACTIVITY END

En e l w, 1600 N ma DATE TIME
P.lG TYPE: _

,

W
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p

as- t e tter s s e>z de * 9 '' tcAl*t till ,p:,sy s:5ogn'
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dASING SUMMARY
: FILTER PACK 11 ! g 4;gY ~4.4We

END+,CASING p|A*

DESCRIPTION'
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: 3 .g w g fo Nc d ~501 ofz e, . .so .- 7. n -

B StkcN' 60' M 4 3 03
j DEVELOPMENT "/T b ## ~
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I e P-Preiectiv. s-sereen e-at.nk > 0 pen se *oae
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{ WELL CONSTRUCTION WELL DEVELOPMENT

!
N I' 3, 8*jTYPE DESCRIPTION O p, tw, @ W dCODE. Lft.

;
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S b *A*- h P e ll*'l 5 24S* ' Ef%, g M..r 4 6-
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