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APPENDIX B 

MONITORING WELL RECORDS 



L_ SAMPLE INFORMATION 

SOIL SAMPLING ROCK CORING INFORMATION 

SPUT-SPOON SAMPLE 
(PER ASTM O 1586) 

THIN-WALL TUBE SAMPLE 

(PER ASTM D 1587) 

CUTTINGS COLLECTED USC== 

CORE RUN NO. AND LIMITS 

RECOVERY 
Rdb 

COAE SIZE 

UNIFIED SOIL CLASSIFICATION 
(ASTM 0-2487) 

"N• VALUE IS BLOWS PER 12 INCH PENETRATION UNLESS OTHERWISE SPEClFIEO. 

SAMPLE ODORS. WHERE APPROPRIATE 
NO NO ODOR 

WO WEAK ODOR 

MO MODERATE ODOR 

so STRONG o·ooR 

GRAPHIC LOG 
~ FILL 
~~ 

~ 
[II[[[] 
l2ill 
□ . ' . 

CLAY 

SILT 

SAND 

GRAVEL 

SHALE <* SH > 

LIMESTONE <~Ls> 

SILTSTONE C* SIS) 

SANDSTONE <* ss> 

WELL COMPLETION DETAIL 

PORTLAND CEMENT/ 
SODIUM BENTONITE 
GROUT 

SODIUM BENTONITE 
SEAL 

SANO OR 
GRAVEL BACKFILL 

NOTE: 
A &01UNGIWELL RECORD 19 CONSIOERED REPRESENTATIVE 

OF SUBSURFACE CONDITIONS AT THE BORIHOIWELL 

LOC.ATtON ON THE ~ATES SHOWN. IT IS NOT WARRANTED 

TO R£JIREaun 8V9SU'RFACE CON0ITtONS AT OTHER 

LOCATIONS OR TIMES. 

SUBSURFACE CONDITIONS SHOWN ON THESE RECORDS OR 

ON PROFILES DEVELOPED FROM THESE RECORDS ARE NOT 

SCREENED INTERVAL WAlllJIIAMTED. Tl1EY ARE EUIMATED BASED ON ACCEPTED 9011. 

ENQtNEERINQ PRINCIPLE.II A.NO P~ACTICES AMD R£ASOHABlE 

CAP EN(HHEERfNG JUDGEMENT. 

J
~
8 

J~:~~~!n~:,~~:~,:~r!g ~rn:!a~e~;~~S 
IL c0rnputer sc1enct" 

ENCt.fWOOP, COLOAA0O 

LEGEND FOR 

MONITORING WELL RECORDS 



10 

I 
! 

Description 

Stlff to hard. redd1sh brown SILT 
cind V&ry fine SANO, colcoreous, 
low ~lostlclty, mols~ 

SANDSTONE: brownish red. fine to 
w.ry flne gro\ned, won sortod. I 
rounded to subround~d grains, I 
we<,k ca\clt.6 and hemaU\o cement I 

-· thin, very fln~ gr<ilnod Sondy 
MUOSTONE beds at 10,5' to 
11.0' and 12.0' ta 13.0' 

15 4 
I ss 

I 

I 
20 --; I 

I I I 

2;~d-~
1 

--~-------LI ____;I I MUDSTONE: v«y fine groin~ I 
sandy. wlth blutsh-gray reduction I 
spots and lamlnae MS I 

! I 
30.0 --+----------~-~ 

SANDSiON£= brownJsh red, very 
9"0fried, aDty, well sorted, rounded, 

35 

40 

weak to modflf'Ote calcite, hematite 
cement, snt content about 20%, 
cross bedding, medium groins 
appear at 35' 

ss 

JAM[$ L. GRANT & ASSOCJA1ES 

geotechnlccl engineering• management• 
c:omputer :science 

Ott..JVER, COLORADO 

ft Steel Cosing 
wlth Locking Cover 

Portland Coment/ 
Sodium Bentonlte 
Grout 

2• 1.0. SCH 40 PVC 
Flush-threaded 

Sodium Bentonlte 
Pellet Seal 

Sodium Bentonlte 
Pellet Seal 

DEPlH 
(Feet) 

5 

20 

25 

30 

35 

40 

Monitoring Wen Record 1320 
Location CIMARRON FACtUlY, LOGAN COUNTY. OKLAHOMA 
Coordinates 11,266.69 N 11,755.70 E 
Drilled By KERR-MCGEE Drnllng Wethod AIR ROiAR'Y 
Logged By PFB Cheeked By SLW 
tnst0Hati0n Date January 20. 1989 Page 1 of 2 



El.EV. OEPlli 
(foet) (feet) 

-w 

45 
45.5 

50 

55 

tiO 

I 
I 

65 

75 

80 

Description 

MUDSTONE:; very flno gralnod. 
aandy, oceosfonally conglomeratlc 
wfth llthJc_ cla:st:1, .JJghtly 
calcareous. SQt'\d cor.ter.t 'ICJrloble, 
15% - 50~ Contacts are blulsn 
gray reduction zcmos 

B.T. @ 45.5. 

NOTE: d&scrlptlon taken from 
well 13.21 which offsets this 
locatlon 12• E-NE 

I MS 

i 
I 

JAMES L. GRANT & ASSOC/A TES 

geot~hnlcol engineering • management • 
computer science 

DENVER. COLORADO 

Well Compfetion Detail 

----------40 
Cap 

Sodtum Bentonlte 
Pell~t Seal 

Monitoring Well Record 1320 

t-4s 
i 
j 

I 

I r-- oo 
I 

I 
t 

I 

~55 

I 
I 

j 

~60 

i 
I 

I r 65 

I 

l,o 

75 

80 

Location CIMARRON FACfU1Y. LOGAN COUNTY. OKLAHOMA 
Coordinates 11,266.69 N 11.755.70 E 
Dttlled By KERR-MCGEE Drflllng Method AIR ROTARY 
Logged By PFB Checked By SLW 
lnstaltation Dote January 20,t989 Page 2 of 2 



. 
l 

4.5 
5 

' I 
10-{ 

I 
l 
I 

I 
I I 
I ' 

~ 15 ~ 
C 

I 
I I . 

I ! 
j20J 

I ' I 
' I 
I 
I 
I . 

I 

I 

Description 

-· thin, very fine cyafned S<andy 
MU0STONE beds ct 10.5' to 11.0' 
ond 12.0' to 13.o' 

1

25~~ ~ 5•5 MUOSTON.E: ve,ry fine grolned, I I Mmdy. wtth blulsh-gr-oy reduction 

1 
• epots ond lamlnae 

I I 
I I 
l • 

i i 
\30.0-----------------

1 I
Run ..+ 

• NX I 
i 
I 
I 35 

SANDSTONE: brownish r&d, very fin 
~Glned. anty, well 1ort.ed. rounded, 
weak to moderate calclte, hematite 
oem~t. sUt content about 20%. 
cross bedding, medium grains 
appeor at 35' I ~I 

I 

I I 
t ss ! 

99 

I 

39.5-~--
40 see pg. 2 MS 

JAMES L. GRANT & ASSOC/A TES 

geotechnlca\ engineering • monagernent • 
computer science · 

DENVER. COLORADO 

DEPn-t 
(Feet) 

Steel Casing Top 
Top PVC Datum 998.38' 

~17r.r.---~77:r--r;,:,--r-rrr-,- 0 

I 
I 

~ Portland Cement/ r 5 
H Sodium Bentonlte , µ Grout ! 

~ ~

2• I.D. SCH 40 PVC l 
1 Flush-threaded ! 

1 6 • Borehole L.. 10 

I~ t 

HH ~ I 

~ rl RH ~§ D ~ 

~~ 
~ R 

:--, 
I 

~ 
B 
ij ~ 
H~ 

~ 

Monitoring Well Record 1321 

i 
L 1s 

I 
i 
I 
I 
I 
I 
I 

L20 
I 

t-25 
l 
I 
I 
I 

[ 
I 

I 
I 

30 

' 35 j-

! 
l 

40 

Location CIMARRON FAOUlY. LOGAN COUNTY. OKLAHOMA 
Coordinates 11,261.76 N 11.743.26 E 
Drilled By KERR-MCGEE Drilling Method CORE 
Logged By PFB Cheekecf By SLW 
lnstallatlon Date January 25. 1989 Pago 1 of 4 



/ 

-1-5 

46.5 

( 

Description 

MUDSTONE: very fine grained, 
oandy, occo,lonolly conglorneratle 
wlth llthlc closts, ,lightly 
calcoreou-,. sand content vcrfoble. 
15 - 50%. Contacts are blulsh 
gray reduction zones i 

I 

I 
l 

SANDSTONE; brownish red. very fin, 
to fine groln&d. sTity. grains sub-

1 

rounded, well sorted. Moderately 1 
cemented. Slit content varlable. 1 

MS 

Run sl NX I 

l I 
I i 
~l 
100 I 

I so 
s - 30% I 

I w I 
' 

I 

I 
r 

I 
I 

55 ~ 
I 
I 
I 

I 

I 
I 

SD l 
65 ~ 

70 

-· very clean ond porous 51' to t 
60' I NX ! 

-· cross bedded 60' to G2.s• 

I 
i 
l 
I 
i 
I 

! 

I I 

l \ 
I I 1 

·1 I g6,; I 'gs 

! : ! j 

I i i 
lss~ 

!~/i 
-· becomes conglom&rctlc at 62.5' ' I 1! 

to 64.7' with mudetone closb. 
Matrix 50?. 3anci, 507. snt. I l 
Irregular V\Jggy porosity wrth 1 
somo wgs lined with calcite. poo,c 
9)PSum. Patches of Mn 02 (f) , 100 

I 
I 

i 
l 

-· b6COmes tnt.erhedded •tth mud-1 
stone at 70.5' to 71.5' Run e 

71.5~------------+---i NX 

I 
I 
I 

! ( 

75 

MUOSTONE: very fine grained.sandy. 
Sand up to 30X. conglomeratlc (1t 
71.5' to 72.0'. Occaslonal reduction I 
spots. 8horp bottom contact MS 

I 
i I 
~I 

I 
76.8----~----------

I 

I 

79.5 
80 

SANDSTONE: wry fine to fine 
gr<lln~d. aUty. w•ll eorted, rounded. ss I 

. 3 

JAMES L. GRANT & ASSOC/A TES 

geotechnlcal engrneerlng • management • 
computer sclence 

DENVER, COLORADO 

Well Completion Detail 

~ 
§H 
t=i H 
~

' ~ Portland Comont/ 
Sodlum Bentonlte 
Grout 

~s §H 
S
H s 2" I.D. SCH 40 PVC 

Flush-threoded 

t=j 
~H 

r, 

~ 
H 

Monitoring Well Record 1321 

I 

DEP1H 
(f&et) 

l 
~45 
! 
I 
I 
I 
I 

I 150 
I 
( 
I 

i 
I 
i 
T-55 
I 
I 

I 
I 
I 

I 
I 160 
I 

I 

I 
I 
I 

1-. 65 

~70 

I 
I 
! 

r75 
I 
I 

80 

locatfon CIMARRON F ActUTY. LOGAN COUNTY, OKLAHOMA 
Coordinates 11,261.76 N 11,743.26 E 
Orllled By t<ERR-MCGEE Orllllng Method CORE 
Logged By Pfa Che¢ked By SLW 
lnt1tollatlon Dote January 25, 1989 Page 2 of 4 



El.EV. DEPTH 
(Feet) (f ..t) 

110 

115 

120 

Description 

JAMES L GRANT & ASSOC/A TES 

geotechnlcol engfneerfn9 • management • 
computer sclehce 

DENVER. COLORADO 

Weir Completion Detail 

·:::.! 
.... ••·• 1 

i::::)' .... 

, .... 
i.:-:-:-:1101.s· .... , -

• •• •I 

~ 
8
1
1 
r PortJond Cement/ 

Sodlurn Bontonlte 
Grout 

~ s. FiH 
.--J H 

~ a r I.D. SCH 40 PVC 
W tt-- Flush-threaded 

SH 
~~ 
8§ 
iq 

Sodlum Bentonlte 
Pellet Seal 

Sand 

OEPlH 
(F'.at) 

~80 
I 

I 
l 
~95 

~100 

I 
l 

~100 

L ,,o 

I 
~ 115 

2· 1.0. SCH 40 PVC I 
.L--------.----.-- 0.020• Slotted Screen 

120 

Monitoring Well Record 1321 
Locotron CIMARRON F ACIU1Y. LOGAN COUNTY. OKLAHOMA 
Coordinates 11.261.76 N 11,743.26 E 
Drllled By KERR-MCGEE DrRllng Method CORE 
Logged By PFB Checked ay SLW 
lnstallatlon Date January 25, 1989 Page 3 of 4 



i : ! 
I l i 

j130 ~j· :__J 
I ;Rimi· 141 i NX; 
I I • 1 ! r~2

•
3 ~UDSTONE; ao;;-;;.-;;;fl;;-;o,n-r7 l 

I
' [ ed. parts reodlly ot 1.32.3' to 133.~ I l 

1 ! along gra~sh-blue laminae I j , 1 
11:35 --4 I ; poo,;: 
l ' 1 1 , 89 ' 
I I \MS' l I 

\ I 
1 i 
I , 1 

Well Completion Detail 

Cap 

Sodium Bentontte 
Pellet ond Coving 
BQckffll 

' i 
I 

r125 
I 
I 
l 
~130 

j 

~135 
I 
I 
I 
I 

I 
I 
I 

'39,6 
~"fO.O 

I 
I 
I 

---------- I I , 
ANDSTONE: very fine grained, silt ss .,,.· -➔1--~-"'"" -----------~, : 

i 
!-140 
I I 

I 

I 

1 l 
\145 --i 
I ' 

! : l . 
j 

I 

: I 
I I 
1150 7 
I i 
I ' 

! I 
I / I J 

j155 j 
I 
I 
I 
I 
l 

160 

I ! 
I ! B. T. @ 140.0' 
I I 
I I 
I ' 
I I I , 

I l 
i 
I 

! 
I 
I 

JAMES L. GRANT & ASSOC/A TES 

geotechnfcal engineering• management• 
computer sc1ence 

DENVER. COLORADO 

! 
I 
\ 
i 
I 

! 
I 
! 
I 
I 
I 
i 

I r1~ 
i 
I 
L1so 

I I 

I I 
I 
~155 

I 

Monitoring Well Record 1321 

I 
I 
I 

160 

Location CIMARRON F ACIU1Y. LOGAN COUNTY. OKLAHOMA 
C<>ordlnates 11.261.76 N 11.743.26 E 
OrHled By KERR-MCGEE Drfl!lng Method CORE 
Logged By PFB Checked By SLW 
(nstoilatton Dote Jonu~ 25. 1989 Page 4 of 4 



' 
15-! 

40 

JAMES L. GRANT & ASSOClA TES 

geotechnlcol engineerJng • management• 
computer t1clence 

DENVER. COLORADO 

l , 
L._ 15 

i 
i 
I 20 
r 
I 

I 

I 
i 

L2s 
i 

L3o 

l 
! 

' l 
I 
1 35 

~ 
I 

40 

Monitoring Weil Record 1325 
Location CIMARRON FActUTI', LOGAN COUN1Y. OKLAHOMA 
Coordinates 10,49-4.65 N 11,951.47 E 
Drilled By KERR-MCGEE OrDIJng Method AIR ROTARY 
Logged By PFB Checked By SLW 
fnstaflation Date February 9. 1989 Poge 1 of 2 



80 

JAMES L GRANT & ASSOC/A 1ES 

gootechnlcol engJneerfng • monageMent • 
computer science 

DENVER, COLORADO 

Monitoring Well Record 1325 

DEP™ 
(feet) 

60 

70 

I 75 

80 

Location CIMARRON FACtUlY, LOGAN COUNTY, OKLAHOMA 
Coordtnates i0,494.55 N 11,951.47 E 
Drilled By KERR-MCGEE Ortlllng MethO<I A\R ROTARY 
Logged By PFB Checked By SLW 
lnstallotlon Dot., February 9. 1989 Page 2 of 2 



El.EV. DEPlH 
(r .. t) (F .. t) Description 

LOON to very den.;.. .tightly Sllty 
SAND. a few root• 

4.0-+------------ --~-_Jc:__...), 
5 

I 

I 
I 

i 
10J 

I 

SANDSTONE: brownlah red. flne 
groined. well aorted. aubrounded 
to roundad. weakly cemented 

! 
1 -· beeemu medlum QTQlnecl ond 

; 

I 
i 
IS$ i . ! 

, conglomaratlc ot 12.s• to 14.1' ! 14.1_, ____________ ...;______,.. __ 

1151 ~~c:;o~ Drown, 1<1ndy, ,~x'! i 

i l I 1s1~ I 
! I !MS l i-Wj 

I l i . '1· 

I 20 -"i __ ~ctJon zon• at 21.2• to zi.5• 1', h 
II l ;Run 3: 

: NX: ,21.5~-----------1 
I
. SANDSTONE: browntth ~ flne 

orofn.ct. w6ll eort~ aubrounded i 

I ,
1 

to rounded, weakly cemented. 
V11Y ■nty to 28.~ 

I 
I 

I ! 2sJ 
I ; 

, I 
i 30J 
I l 
I : 
I I 

t 

35 

40 

_ croabedded at 26.2· to JO.o· 

- conglomeratlc wtth mudaton• 
cleat. at 34.-4• to 34. 71 and 

_ .35••• to 36.0' 

t I 
' i 
I ss I 
I I . . 

MUOSTONE: reddl8h brown, IOnd)'t I 
vwy fine gralned. wfth filled: i MS 
desalcot1cii cracka 

SANDSTONE! flne grained. well 
eorted. rcun~ dean ss 

! 
; 
i 
j 
! 
i1oos 

\"tm" 

JAMES L GRANT & ASSOC/A TES 

geotechnleol engJneerfng • management • 
computor ■clenco 

DENVER, COLORADO 

-:-:-:-:i .... l 
t\\12e.fL 
}
·:::., .... .... 

~·:::. 

l
·.·.·.·.130.:r_ .... ,· ·.· 

//132.•• \ .... ~-. .... . . .... . . 
·:.·:. : : : 

OEPTI-i 
(F' .. t) 

Steel Cosing Top 
Top PVC Datum 1009.33' 

"Y;~,:----~7r.7.~~.-o 

6 • Steel Casing 
with Lockln g Cover 

Portland Cement/ 
Sodtum BentonJto 
Grout 

I 
I . 
I 

I 5 
t-

' 
i , 

2· I.D. SCH 40 PVC II 
Fluoh-threaded 

Scdlum eontonlte 
Pellet Seal 

Sand 

! 10 r 
! 
I 
! 

20 

25 

I 
I 

r30 

35 

-40 

Monitoring Well Record 1326 
Location CIMARRON F ACtUlY, LOGAN COUNTY. OKLAHOMA 
Coordtnotes 10.112,93 N 10.11s.~ E 
Drllled · By KERR-MCGEE Drnttng Method CORE 
Logged By PFB Chocked Sy SLW 
lriatalfatlon ·Date February 16. 1189 Page 1 of 2 



EJ.£V. OEPiH 
(f'eet) {FNt) 

10 

Description 

JAMES L GRANT & ASSOC/A TES 

geotechnlcor engine-erTng • management • 
computer science 

DENVER. COLORADO 

Wen Completion Detail 

Sodlum Bontonlt~ 
Pellet Backfill 

Monitoring Well Record 1326 

I 

DEP'lr{ 
(Feet) 

L45 
J 

! 
i 
! 
; 

~50 
I 

I 
! 

\ 
r- 55 
I 
) 

\ 
~ so 
I 
' I 
I 
l 
l.- 65 
! 
l 

I 
I 

I 

r70 

75 

80 

Loc:ct]on CIMARRON F ACIUTY. LOGAN COUNTY, OKLAHOMA 
Coordinates 10.112.93 N 10.719.85 E 
Ornted By KERR-MCGEE Drilllng Method CORE 
Logged By PFB . Checked By Sl..W 
lnstallatton Date February 16,1.989 Pogo 2 cf 2 

i 
I 



El..EV. OEF'ni 
(f..t) (feet) 

5 

I 
i 8.0 

Description 

Loo~e to den!e, reddish brown, 
snty SAND 

i 
SANDSTONE: brownish rec(fl~e l !RLm 1 \ 
grained. well sorted, rounded. weak 

1

. ss I NX I 
1 o tQ moderate cement , 1 

10.4--1-
0

------------....;.-~ I 
MUOSTONE: reddish brown, sandy . I I 

I MS 
i ls4~ 12.~----------------- 1-

SANOSTONE: brownish red, fine u 84 
l 

15 

17.0 

~1207 

25~ 

I 

gr<Jlned. well sort&d. rounded, •eak . I 
to moderate cement I 

••• congl om Matte with eand1tone, ! SS I 
mudstone clasts at 15.1 to I . 
17.0': colcli.e c:md gypsum filling -

1 
I 

wgs, graln boundaries i I 
Run 2, 

MUDSTONE: sandy. very fine gralnedt \ NX I ·1 

with herd &andstone layer at 23.2' 1 I . 
to 23.8'. Oc;coslonal reduction spot!(. I 60% ! 
laminae I ; 60( 

I l 

I I I 
!Run 31 ! 

MS I NX roo~' 
, 78 I 

I I I 

I g l 
I NX I I 

i (~1 
i 30 I 

3o.2 ---+--S-AN-DS_T_ONE! brownish red, fine · 

grained. well aorted. rounded. weak 1 
to moderate cement, aUty to 34.0' 

5 
NX I 

35 

40 

clocm below that 
.. . gra}'f oh-bluo reduction zone at 

30.2· I• 31.1' I ss 
~ 

100 

JAMES L GRANT & ASSOC/A TES 

geotechnlcol engJneerlng •management• 
computer sclenee 

OEN\IER, COLORADO 

Steel Casing Top 
Top PVC D<Jtum 1009.17' 

~~---..,.._.,.._..,...,.....,..._.,,.... 0 

6 • Steel Casing I with Locking Cover 
l 

Portland Cement/ 15 
ij 

Sodium Bentonite 
Grout 

2• 1.0. SCH 40 PVC I 

H 
Flush-threaded i ts• Borehole 

i 
- 10 

~ 
i 
I 
! 

H ~ 
i 
I 

Q I 
~ 15 

~ 
I ~ s l 

8 ~ i 
H t-20 
R 
~ 

~25 

I 
Sodium Ben tontte i 
Pellet Seal 

Sand 30 

2· 1.0. SCH 40 PVC I 
i--tw---r-0.020• Slotted Serr 

35 

····1 
·:::. . : ,. 
·:::. 39.Q:_ : : : 

I 
40 

Monitoring Well Record 1327 A 
Location CIMARRON F ACtUlY, LOGAN COUNTY, OKLAHOMA 
Coordinates 10,103.73 N 10,100.10 E 
Drilled By KERR-MCGEE Drllllng Method CORE 
Logged By PFB Ched(ed By SLW 
Jnstallatlon Date · March 1. 1989 Page. 1 of 2 



Description rJjiVob1• i use I Ree. 
l RQO I 

Well Comp(etion Detail D£?1H 
(F.et) 

/!/i/!/ ~--r----'--------+--f--L,:_-;..:--?.,.......,~-...,..,...----,y._.,-----------~ 

l 
! 45 

I 
I 
i I 

SANDSTONE: brownfMi red, fine ; 
grained. well sorted. aubrounded to ! 

.iwn s1 
i NX: 

rounded, cleon. Patchy ,Yellow- 1 gr~n mlnerols oppflo0rih9 below , 
i I 
1 r 

'4-1.2', Conglomeratfc at 42.1' to ! 
-4-3.,2' and 44.8' to 46.9' with llthlc i 
c:lasts, wg-like porosity, colc!te I 

1
1 

t.md ~wsum cementing ciosts llnmgl 5S , 
w9s. Crossbedded at 43.2' to j \ 
#.8' wrth abundant g~,um : 
... becomes sQty below 46.9' i 

i 
l I 

,100%: 
~1001 
i 

Sodlum B~tontt:e 
Pellet Backfill 

i 
r45 
I 

I 

I I 
jso.o~·------------...---..... --+---1--·_.-.;...··~·· 5o.oc_ 
I \ B.T. @ 50.0' 

i 
I r50 

j 
r 
; 

t I 
! 55 ---i 
( : 
I 

I 
I 
! 
i 

so 7 
i 

I 

I I 
! 65 _J 
l ! . I 
I I I , 

I 
70 ~ 

I 

75 

80 

JAMES L. GRANT & ASSOC/A TES 

geotechnlcal engrneering • management• 
computer science 

DENVER. COLORADO 

Monitoring Well Record 1327 A 

) 

' I 
' t- 55 

i 

1 so 

I 

I 
I 
\ 
I 

l 
I 
/-- 65 

l 

70 

L,s 
I 

I 

80 

Locotlon CIMARRON FACIUTY. LOGAN COUNTY, OKLAHOMA 
Coordinates 10,103.73 N 10.100.10 E 
DrUled By KERR-MCGEE Ornl1ng Method COR£ 
Logged By PFB Chechd By SLW 
Jnstcllatfon Date . Moreh 1, 1989 Page 2 cf 2 



EI.£V. DEPTH 
(fNt) (f .. t) Description Ree. 

RCD 

I 
I o I 

/1 

i 5j 
I 

Loose to denso. reddish brown. 
snty SAND 

B.O-r-· ~SAN-DSTON~ br~!sh red, -fi-rie----1-..... 

) grtilned. well sorted. round~ We'Jk I ss 
10 _J to modorate cement ' 

10.4--+-I ~--~---·~---......... ~~ 
1_ MUOSTONE: reddlsh brown, sandy l 

1
· 

I \ MS 
I ' 

l12,.4J..... _ --..-- -~--- . I 
I ( SANDSTONE; browntsh red. fine I i 
I I groined, well :sorted. rounded, weak •, ·1 

j • to moderate cement I 
, 15 ~ ... congJomeratlc with 9Cll"'ldstone, SS 
l I mud,tone dO:!b at 15, 1' to 
i I 17.0': ea!clte and gypsum fdllng I I 
i 17 .O _ wgs, grain bound<lrles I ) 
I ~- MUOSTONE:. sandy. vwy fine gra\ned~ , 

with hard sandstone la~ at 23.2• I 
to 23.8'. Occasional reduction spots, 
laminae , 

20 ! 

\ 

i 

I I 
1251 

MS I 

I 
I 

l l 

i35111. --·--·--- ---~-~_____. 
SANDSTONE: brownlsh r$<1. fine 

35 

40 

\ gra{ned, wen acrtt,d, rounded. we<:ikl 
to mod«at• oemet\t. anty to 34.0' 
clean below that 
... ~)'foh-blue reduction zone ot 

30.2' to J1. f 

ss 

JAMES L. GRANT & ASSOC/A TES 

g&Qtechnlcaf englneerfng • management• 
computer sclence 

DENVER, COLORADO 

Well Completion Detail DEPil-i 
(rMt) 

Steel Casing Top 
Top PVC Datum 1ooa.~2· 

-n"':;~.,----::-ry'!:,":-~ 'l-r;~,.,....,~ 0 

. ·,.. 

6 • Steel Cc:ist ng 
with Locking Cover 

Portlond Cement/ 
Sodium Sentonite 
Grout 

2" 1.D. SCH 40 PVC 
Flush-threaded 

t::=1--s,. Borehole 
LJ 

ci 

§ 0 
H 
H 

~ ~ 
R : 
~ 

Sodium Bentonlte 
Pellet Seal 

San<i 

Monitoring Well Record 1327 B 

5 

15 

20 

25 

30 

35 

Location CIMARRON FACIUiY, LOGAN COUNlY, OKL.AHbMA 
Coordinates 10.090.~ N 10,100.10 E 
OriHed Sy KERR-MCGEE Orttllng M~U\od CORE 
Logged By PFB Checked By SLW 
lnstollation Date March 20. 1989 Page 1 of 2 



El.EV. OE'.Pili 
(Feet) (F~t) Description use ly1ji / ~ Well Completion Detail W..'i/ 

40 1/1/1/i// 
--.-S-ANO-S~TON_E;_· _b_ro_wn_l_sh-red--, -,,n-e--+--\t -,-t---i-J--i--,-, ......... ..--T"'I:_:..,. .::::_.:.--:....,: r----------- +O 

gralne<i,. -«~I sorted., aubround&d to 1 , ! 

1

; : : .=: : : : 
rounded. cleQn. Patchy yello'W- I ) · · 
green mlner-al~ cppeartng below I ) ~ j : : ·;:::: : : : 
t1.2•. Cori9lomer0tlc ct -42.1' to j ! l ~ I::.;=::::: / 
43.2' ond -44.8' to 46.9' wfth llthlc: i l :::: I::.=:.~·:· 2• l.0,; SCH 4-0 PVC ! 
d01ob. wg-like porosity, colclte ) I I '. :::: I·:--·:. I 0.020 Stotled Ser&en I 
and g~sum cementing clasb lining; ss J ' ~ I: . :=: -: I r· 45 
Wgs. Crcssbedd~d <lt 43.2' -to 1

1
• I 

1 

1 
~ 0

0
~i -: = < · 1 

#.a• wlth abundant guhS1Jm I I I \ 0 O ~ : : . - : ~ Sond 
rr• I >o,:;;,O I •• ·-·. l ) 

- bocomes snty below 46.9' i : j ; ~ : : · ::=: : : . , 
I' I ; I I • ... ::=:: ::1 !' 

i l : · · I t 1 1 == ·-·1 

I

I, 50 l ! i : i r:::::::: 
49

.Q'...(;::::; 
! I, i 1 ·:::. ~i--- Sump 
i i ·:::. !::: 1> 
I I ! I 5U.\" I : . : - .r..: . Cop 

153.0-;-,-------------...... 1 -+I __ ; __ !!-: _,...· .... ·....c·. 53.0" c~ i: r; i 
1

1 j B.T. @ 53.0' ! I i ! l 
I 55 7 I ; l i 

r- i6J : ! i i ! 
i l I I 

1 ~ ' 

j ( 

I i 

75 -

80 

JAMES L. GRANT & ASSOCJA TES 

) 
) 

l 

I I 
I I 

I 
I 
i 

Monitoring Well Record 1327 B 

i 

lso 
l 
I 

! 
i 
I 

I 
I 

L55 
I 
I 
i 
i 
! 

! 
~65 

I 
l 

~70 

I 
I 
I r1s 

80 

Location CIMARRON FAC!UTY. LOGAN COUNTY, OKLAHOMA 
geoteehnlcal engrnMrtng • management • 

computer =climce 

DENVER. COLORADO 

Coordinates 10,090."3 N 10.100.10 E 
Drilled By KERR-MCGEE Orffllng Method CORE 
Logged By PFB Oiecke<I 8y SLW 
Installation Date March 20, 1989 Page 2 of 2 



ELEV. DEP1H 
(Foot) {f04't) 

5.0 

I 

I 
10--i 

10.5 l 

I 15j 
I 

I 

I 
120.0 
I 

I ) 
I 

I 

' } 

:251 
I 

301 
32.6 

35 

Description 

MUDSTCNt: sondy. very fine 9rafned 
~Ith gra}'fsh blue reduction laminae 

1 
( MS 
I 

i 
I I 

SANDSTONE and MUDSTONE:: 1n1 ... -j I 
bedded. sU-ty fine gralned sondston 
ond very ffne sandy mudl!:tone. I I 
Conslderabl., weathering and drflllng I 

Iii! fluid loss i 
1 

I ul 
I ss ~, ! MS I Q• , I () 

~ 
a. 
:i 
-< 
"" O! 

SANDSTONE; very fine grained. sOty. %' 
sand grains well aorted, rounded, I I 
-· se\lefol thin mudstone fnterbeds 

! and occaslonol reductfon ,-pot, 
20.0• to 21.0· I 

I j 
l 

-· l>eeomee fino groined below 25' · I 

I 
] 

ss ! 
I 

I 
-· cross bedded at 29.St to 32.4' I 
-· becomH medlum groined wtth 

mud~tone cJa11b ot 32.3' to 
32.6". well cen'l6!'\t6d 

MUDSTONE: sandl• very fine grain~ 
wlth MN6ra1 1-2. reduction zones 

MS 

JAMES L. GRANT & ASSOC/A TES 

geotechnJcol engineering • management • 
computer science 

DENVER, COLORADO 

6 • Steel C<,slng 
with Locking Cover 

Portland Cement/ 5 
Sodium Bentonlte / 
Grout. 

2• l.D. SCH 40 PVC ( 
Flush-threoded I 

~6 • Bor<>hole f-- 10 

~ I 

~ 
~ 

Sodium Bentonlte 
Pellet Seal 

Sodium Bentonlte 
Pellet Backfill 

Monitoring Well Record 1322 

~ 15 

I 

I 
I 20 r 

35 

40 

L0<:Qtlon Cl MARRON f ACIUTI. LOGAN COUNTY. OKLAHOMA 
Coordinates 10.386.13 N 10.238.93 E 
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El.EV. I DEP'lli I ~ 
CF.et) 1 (FMt) Description I use tmr.al ~ ~ 

1 
Well Completion Detail f~~ 

140 I !/ii1i11~;--~-----~_..___. 
I tame cs 32.6' to 40.o· ~I MS i - .. 

1
1"42.1 --------... I 

, SANDSTONE: brownl.,h red, tine ! 
1 grained with 30~ to 40% silt ! I 

I content. groins well sorted. sub- 1 ! 
rounded to rounded ! ! 

~5 7 : i 

' ! ss i 
I -· become8 clean below 46.s· ) I 

I ; i i : I 1 
••• thin mudstone lnterbeds at j 

Sodium B&ntonlte 
Pellat Backfill 

, 48.2' to boring termlnotron depth, 
\49.0 -+--, -------------t--i..-....... _...,.,......,.......;,..:.,l 
! 50 ~ 
I I 

I i 
I I 

: I 
I I 
I I 
: 55 -1 
I I 
I 

I 

! ! 
I I 

i60 ~ 
l 
I 

i 
I 
i 
' 
I 

l I I 65 -j 
I : 
I I 

t 

70 ~ 
I : 

75 

80 

B.T. @ 49.0' 

NOID 
de:scrf ptfons ore taken from We[l 
1J23. whlch 1, loeated 14' West 

JAMES L. GRANT & ASSOC/A TES 

geotechnJcol engfneerlng • management • 
computer sc1enee 

DEN~. COLORADO 

Monitoring Well Record 1322 

I 

I 
I 

j 
I 

~55 
l 

' 

I 
I 
i 
i-60 
' I 
I 

I 
l 
I 
Lss 
I 
I 
I 
I , 
I 

~70 

75 

Location CIMARRON F AClU1Y. LOGAN COUNTY, OKLAHOMA 
Coordlnotes 10,386.13 N 10~_93 E 
Drrlled By K£RR-MCGEE DrllUng Method AIR ROTARY 
Logged By PFB Checked By SLW 
lnstollotion Dote Jonuary 26. 1989 Page 2 of 2 



El.EV. DEP1H 
(Feet) I (FNt) Description I use ~ v;ru. I~ W ll 

n Roe. I I Log e 
~- ---·· ---------~----; e/ RQD I f I Com pf et ion Detail DEF'1H 

(Feet) 

I o J/1/ 1// /1 Drain 

Steel Cosing Top 
Tep PVC Dotum 1001.as· 

~r,,y-.,------7"'ff""--~-- 0 j ! 

I 
Flrm to hard Silty SAND and Scmd)i 1 
SILT, domp !sM- I 

: ML! I 

i i ! i I I ! I 

I S.O --i--1 MUDSlDN£: $Cindy. very fine grclne~, !Run 1 ! l wtth grayish blue reduction lamlnoe ! I NX ! \ 

I 1 l MS i 36,. i 
! ~I [ CF( 
J 10 ! I ! j 

!10
•
5 

SANDSTONE and MUDSTONE:-~ter-! lRuJ\ 2i •1 

: i bedded, :silty flno grained sondston~ ! NX ; 
1 1 and very fine sandy mudstono. I I i 1 \ ! Constderc:1ble weathering and drllllng. : j ! 
! ! fluid loss ! I ! : 

I ! ; I i 
1s .....J : ss i l 

I i MS ! 1
3

~~ l 
I i I I 
i I ; 

I I ! I 

I I l \ 

po.o +- i I 
j I ;:J~~~;' w":?' so~~!':,j.,:~tyj ~X • J 

! ... :!le'l'&rol thln mudstone lnterb&ds ; ' l 

I 
ond occoslonal roductlon spots ! ! 
20.0• to 21.0' i I I 

l 1 ! ~oo"l 
25 ..J __ becomes ffn• grained below I ,·-95 

40 

l 25.o• I 1 

I ss l i 

l l /~II 

-· cross bedded ot 29.9' to 32.4" I l i 
•.. becomes med\um grained wltn l ~ • 

mudstone clasts 32.3' to 32.6', N/ 1• 

-.ell cemented I 
1 

1

1 

----~----------+.---4 ' 
MUDSTONE: sondj', very fine ~raln1 l I I 
wtth M'Nal 1-2 reduetlon 2ones l hoo,;: 

) 
100 l 

MS l 

JAM£S L. GRANT & ASSOCIATES 

9~ctechnlcal engineering • management • 
computer :science 

DENVER, COLORADO 

I 
I 

I 
I 
I 

I 
I 
I 

, .. 
tJ.t- : 
i !" :•: 

u).-h 4.o·' 
; - I 

! 5 · Portland Cement/ -
:---. Sodium Bentonfte I 
W Grout 

-· 1-J w 
!~~~ H ~ 
I~~q H q n ~ H . · · -· H t----r6 Borehole 10 

H H 
<@/I § ~ 

~ H , 
.. ... H ~2· I.D. SCH 40 PVC t 15 q H Ffush-threoded \ 

~ ~ l 

~~ i RH i 20 

8 s r 
H I 
d 
, , ~ I 

i I I 
~ rl L2s 
~ Ti 

··-~ -·· ~ 

HB 

~~ 
RH 

8 
l=j 

Monitoring Well Record 1323 

' 35 

40 

Locotfon CIMARRON FACILITY, LOGAN COUNTY, OKLAHOMA 
Coordinates 10.387.37 N 10,22-4.0S E 
Drilled By KERR-MCGEE Orttllng Method CORE 
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ELEV. DEPTI-1 
(Feet) , (Feet) I Description 

~-t-
1 : 

40 ----------~-Same as 32.6' to-~ 
I 

: -12.1 -r--- --.. -. -- . --- . ----
I SANDSTONE:: brownTsh red. flne 

: 
I 

, groln&d with JO% to 40X snt 
i content.. gro\ns w~ll sorted, sub-
1 rounded to rounded 

-45 ' I 

l ... becomes clean below 45_5• 
I 

. ss 
i 

: th!n mudstone rnterbeds 48.2' 
! to 50.0' , 
I ' t 

'50 ' : ; ' 
i50.3 -'1- --- -·- · ·- - ---- ~- --.. ~- - --·- --- • ..;... 1---; 
J MUDSTONE: sandy, very fine groined iR~; 6; 
. with occasioMI reQuctlon spote 1 

• ' 

and sond clasts 

·MS 
I 

I I 
I I 

157_9 _!________ ---------·- '----i 
! ' SANDSTONE: tine grained. snty, wen; 
i sorted, subrounded to rounded, : 

weakly to moderately cemented, l i 60 --i 
! ' 

[ 
I 

' ' 

t 

i 
i 

' i I ! 

I i 
70 ~ 

conglomerotic with sandstone. ! 
mudstone clasts end wg-llke . 
porostty 60.8' to 61.1' I 
-·· sandstone becomes mostly creon: 

below 61.1' ! ss 

becomes cro~bedded below 
70.0" wtth occoslonal t'1In. 
shaley laminations 

l 

t ,-----. 

;~n 7; 
'NX 

I 
I 
I 

I . 
~---l 
!Run e I 
j NX; 

I 

j I 
I 
; 
I 75 ' --i 

I \ 
:97% ! 

I 
I 

I 

80 

, ••• thin mudstone bed ot 75.5• fo 
1----, 

97 ; ! ·· 76.S' with gray lomlnae 

I 
' 

JAMES L. GRANT & ASSOC/A TES 

geotechnlcal engineering • management • 
computer science 

DENVER, COLORADO 

I 

DEPlH 
(F"1&et) ---- -- -~----- __,__ __ ,. 

r-: 
~ 
~ 
L.__..j 
o l 

~ 

I ' 

~ 

r-i ,---, 
~ 

H __. 
I I 
~-1 
~ 
--1 
~ 
~ 
l I 
r--i 

tj 

!"---i ,___. 
H 
~ 
I--! 
~ 
' ' L....J 

~ 
cj 

Monitoring Well Record 1323 

i-65 
! 

~70 
I 
I 
! 
I 

I 
I 

~75 
I 

80 

Locotlon CIMARRON F AGILITY, LOGAN COUNTY, OKLAHOMA 
Coordinates 10,387.37 N 10.224.06 E 
Drllled By KERR-MCGEE DrDllng Method CORE 
Logged By PFB Cheeked By SLW 
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fllV. OfPTH 
(Feet) (Feet) 

83.8 

85 

• use , Description Well Completion Detail 

cemented. Occcslonol patches of I 1
1 

1 

yellow-green mlnerals ond ahaley 

laminae I I \ ·s· 
MUDSTONE: sandy, very fine grained, ' · : 
reddish brown. occQslonal reduction I ll! · 
:,pots I I ss l :.::-::.J f------i ~ 
... conglomeratJc at 83.8

1 

to 84 • .3' I 
1

, L.: :-: ~ r--1 :--, 
t::::-:J t=:j ~ 

i i··--: L...l ~ 

l 
jMsl I j p r-4 

90 ••• becomes very s0ndy b~ow 90.0' I ~- ~ Portland Cement/ 

I 10 1 ·· 'r·· p
1 

! Sodium B&ntonlte 

l t NX : .:1~:~ H ~ GrOl,lt 

s:;~ SANDSTONE:. tine to very fine -- - i-7
1 

1,~~! r 7.;! § ~ 2"1.D. S~ ~ p~ 
grained. sffty, moderately cemented I I ! ~ --=J 
... becomes fairly clean below 96.0' 1 ~ ~ · flush-threaded 

I , 1 r_._._., ~ --i 

·1 I .·1 I .... l ~ ~ t-:-:-:-:1 r ~, -t 

IOO~ bd ??! ~ ~ 
I j'ttx'\1· -:-:-:-:i h ~ 

105 

110 

I 
i ss ! r:-:-:-:·; H ~ 

! I I i l····I R ~ 
!~ □t-:-:-:-:, p ~ 

__ conglomeraUc ot 105.8' to 
106.0' 

... becomes crossbedded below 
110.0' i""' 12 

: NX 

1
100!1 h :1 

Cl ~ 
! I 1' L--1 

I l

l . ~ ~ 
r ... :1 H --, 

,, r ........ l .----4 
~ . . . . ;__J 

t-•··j ~ 
.' .' .': j 112. ?' 
••••I Ii;_ 

1~6-+---------------+---, 
MUDSTONE: sandy, very fine groin 
occasional gray reduction spots, 

115 
occOBlonally conglomeratlc l 

MS 

Sodium Bentonlte 
Pellet Se<il 

Sond 

' 
i 
i--85 
I 

-95 

r-100 

L1os 
t 

I 

l 
!.-110 
j 
I 

L-115 

17.9-.i----
SANDSTONE: f\ne fo very fine 

2• 1.0. SCH -40 PVC 
.-..-;.--1.-_ 0.020• Slotted Scroen I 

120 
;rained. eRty with hortzontal lam- SS 
!nations, moderately cemented 

JAMES L. GRANT & ASSOC/A TES 

geotechnleaf engfneerfng • management • 
computer science 

. DENVER, COLORADO 

120 

Monitoring Well Record i323 
Location CSMARRON FACILITY, LOGAN COUNiY. OKLAHOMA 
CoordlMtes 10.3B7.37 N 10,224-.06 E 
Drllled By KERR-MCGEE OrDIJng Method CORE 
Logged By PFB Checked By SLW 
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ELEV. 
(Feet) 

D£P'TH 
(F .. t) 

120 

125 

130 

1:35 
135.3 

I 
140 _J 

145 

150 

155 

160 

~ 
"H. 

Description 
V<llu• 1~ Well Completion Detail DEPlH us R~ (feet) 
RQD 

I 1/i/ I I 120 
SANDSTONE: fine to very flne Jui 131 

NX groined. ~nt.,., brownish rod, 
I 

I moderately cemented ' ' J I l I I I 

\9:3~ l 
I [93 
I I I 
I I t ss ! I 

I I 

I I 
I I I ... ,nt content Increases to about I ~ 5o,; at 130.0' to 131.5' 

I 
I NX I 
) I 

hoo,; 
I 

. 100 

1 I ' 

B. T. @ 135.3' 

JAMES L. GRANT & ASSOC/A TES 

geotechnJcol engineering • management • 
computer scfoncc 

DENVER. COLORADO 

2• 1.0. SCH 40 PVC 
0.020• $Jotted Screen 

Sand r· .. - ..... 
L,2s r··. ........ 

I t .... .... 
126.8' ~ ~ 

~. . . . . 
r....... . : . ....• ,29.0 . · 

I r :-:-:-:1, 29.s'" Cop 
... ·1 r 130 
-:-:-:-:i 

r··· I .... 
Sodium Bentontte I 

Pollot Seal • 

I .... 135.3' l- 135 
I 

~150 

I r,55 
1 
I 

160 

Monitoring Well Record 1323 
Locatlon CIMARRON f ACIUTY. LOGAN COUNTY, OKLAHOMA 
Coordinates 10.387.37 N 10.224.06 E 
DrHled By KERR-MCGEE Drilling Method CORE 
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ntV. DEP'TH 
(Foat) (fMt) 

5 

' 

Description 

I 1.s --+------------+----JC------->il 

I 

I 
10 

SANDSTONE: brownish-red. fine 
grained. snty to 12' 

I ... then becoming clecm, medium I 
I grained. herd. croHbodd~ I 

I ,s ~ I 
I I , 

16.9 -+------·- -----+,----11 
100%1 
100 

1 MUOSTONE: reddleh-brown. 

I l al1ghtly sandy. oceosslonol reduc- ·1 

I I tlon epots I : j 

1207 I M 
I I ; MS ";:'/ 

I 
I 

i 
I I 

I 251 I 
' 27.5 ______________ ....._____, 

35 

40 

SANDSTONE: fine to very flne 
groined, snty. weakly cemented. 
with several very thin mudstone 
lo)W9 28.5' to 30.5' 

... becomes medium grained. 
conglomerotlc 37.2' to 36.Y 
w1th patchy yellow-green and 
t>l<Jck mineral:, 

... U\ln mud:stone 38.3' to ... 1.0' 

I 
I 
i \~/ 
I ss I 
I i 
I 

75% 
75 

JAMES L. GRANT & ASSOC/A TES 

geotechnlcol engfneerfng • management• 
computer science · 

DENVER. COLORADO 

I 
1 

I 
I 
I 

Well Completion Detail 

Portland Cement/ 
Sodium Bentontte 
Grout 

2• J.O. SCH 40 PVC 
Flu sh-threaded ~ 

t·:::. ~ 
t:::: 
l· ... 

E~~-F:.:-
1:.::-:· 

:-::'.::~ 
---~ 

. ···1 .... 

::::1 ..... 

Monitoring Well Record 1328 

jDE?1H 
(Feet) 

I 

~5 
i 

I 10 

I 

I 
I 

I 

15 

20 

}-- 25 

I 
l 
I 

I 
I r-30 

35 

40 

Location CIMARRON FACIUlY. LOGAN COUNlY. OKLAHOMA 
Coord1nates 9830.36 N 10.-4-11.70 E 
Ortlled By Yl'NHEK, INC. OrRllng Me-thod CORE 
Logged By PFB Checked By SLW 
Jn~taUatlon DQte March 9, 1989 Page 1 of 4 



O..EV. DEP1l1 
(Feet) (FMt) Description 

! 

Wel l Completion Detail 
DEPTI-! 
(Feet) 

~--+-------------+---t'-::+-- -t------,~-+---.-r--,_.--- ---------r-~ 
Some as 27.5' to -40.0' 1 MS l~x3l I 

♦i.O ---- - · I I 1 
SANDSTONE: Brownl:ih-red. fine j IRun ~: 

I 
i 

I so~ 

! I 
I ! 

I 

55 _j 

! i 

grained, well sorted, subroundod- ' NX 1 
rounded. snty to 42.4, thm clean. I 
WeCJkly cemented. Cross bedded 

1

, 
to 53' 
••• Thin mudstone l<:1~ -4-4.3' to 

4-4.4' and ~.8' to J,.7' 

.•. becomes hard. medlum grained. ; 
slightly conglomeratlc 56.4' to , 
57.7° wlth colcite, g:yp:sum 
cemf)Mt 

: 

' 75%i 
!75: 
, I 

l 
57.7-+--------------___. I 

I 60 

61.0 

I 
I 

65 _J 
i 
I 

70 

75 

BO 

MU0ST0NE: sandy. very fine to 
fln~ grofl'\~ with r~uc-tion ~u 

SAN0SiONE: broWT'l\:m-red, iine 
groin~. w.il •oried. rour1ded. 
moderately cemented, clean to 
ellghtly snty 

••• mudstone layer 65.1' to 67.o· 

f 

1 MS'. 
' I 

I : 
I 

·1Run ,/ 
NX l 

I i 

I 
I 

I 
I 
I 

I 

j 

I I 

1 791.; 

I 79 \ 
I ' 
I 
1 
I 

I 

ss H 
1

Run 7\ 
NX I 

I 
j I 

1

79,r; I 

791 
I I 

JAMES L. GRANT & ASSOC/A TES 

geotechnlcal engineering • management • 
computer science 

DENVER, COLORADO 

l-J 

§~ 
H ~~ Port!Qnd Cement/ 

I 4---- Sodi1,1m B•ntonlte R Grout 
........_J 

H t::J bH 
H~ 
W LJ W 1_1 

~ L.., 
µ L--J 

~H 
H, . 5--- 2· 1.0. SCH 40 PVC H P. Flush-threaded 

5 cj 
~ b Rq 
tj ~ 
P. tj 

I 

t--t 
c::: 

ij 
~ 

~ 
H w w 

H 
~ 

ij 
Monitoring Well Record 1328 

75 

80 

Location CIMARRON FACILITY. LOGAN COUNTY, OKLAHOMA 
Coordinates 9830.36 N 10.,,1.10 £ 
Drilled By WINNEK, INC. Drfillng Method CORE 
Logged By PFB Choeked By SLW 
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ELEV. DE?il-f 
(Feet) {FMt) Description 

SANDSTONE: fine 9rotnod, well 
1orted, rounded, ,llghtly silty r 
... becomes ffne to medlum groined I Run 8: 

NX l 81 • tQ ~-1 ', w~I sorted. subong-, 
ular to subroundod, moderate to I SS 
well cemented with colelte and i I I 

gwsum. vug-lik• poroelty, salt r 

85 _J and pepper with danc minerals 1 
I i 

i9s% I 
:95! 

I ond bttumon 1 86.oT\' ... becomes antler, finer groined, 

I 
more weakly cen'IV\t~d below I 
84.1' 

I I 

~ MU0Si0NE; mdish-brown, I 
' llflghtly SCJndy i MS 

I 

90 

91.o--~---- -------1----
Run 9j 

NX I 
I 

! 
95 _J 

I 

SANDSTONE: fine groined, silty, 
well sorted, rounded 

•. , Hord, well cemented lo)ll9r 94.5' 
to 95.4" 

- Mucbtone la~ 95.4' to 96.0' i 
i 
I 
: ss 
I /~ J l 

100 I ' I ' i I 

I I ; ~ 
103.4? n'. ------- - --- \ i I MUDSTONE: reddish-brown. 

. MS I 
! I 

1

105 ] ollghtly oondy I 

I ! 
76% 
75 i 

l 
,107.7. 
I ·, SANDSTONE: brownish-red, fine 
I oralned. well sorted, rounded to 

1
110 

J subrounded, falriy clean. 

I 

\ 
I 

I~ l ss I 

i Ri.r. ,,1 
I l NX 

115 115.5-.-....,._ ________ _ ! I l 
MUOSTONE: reddlsh-brown,----t---J 

117.8 

1.20 

lllghtly sandy · I MS I 

SANOSTONE: brownish-red. fine 
gro1ned. well sorted. rounded to 
subroundod. folr1y dean. 

ss 

JAMES L. GRANT & ASSOC/A TES 

geotechnlcal engfneerfng •management• 
computer science 

DENVER. COLORADO .. 

I 

Loo 

// 
r
l •:: :, 

.. ... . 
I .... 
f t ••• 

r.-::: 

1 •• ·-t:: _._. 
~ ._. :: -
~.: -·:. 

....... . .. · 1 

..... .. ··1 

Well Completion Detail 

2• I.D. SCH 40 PVC 
F1 ush-threaded 

PortJand Cement/ 
Sodium Bentonlte 
Grout 

Monitoring Well Record 1328 

I 

DEPlH 
(Feet) 

r- 90 
i 

~95 
I 

' I i r-100 
I 
I 
I 
1105 

1 
I 

t-110 

I 
I 

I 
I 

~ 115 

I 

120 

Location QUARRON f AC!Uif. LOGAN COUNTY. OKLAHOMA 
Coordinates 9830.Ja N 10,411.70 E 
OrUled 8)' 'MNNE><, lNC. Drilling Method CORE 
Logged By PFB Olecked By SLW 
tnstoHotlon Date March 9, i989 Page J of -4-

-

l 



Description We(! Completion Detail DEP1H 
(Feet) 

120---t--::Sam:::---e-a-s-=1~17=-.~s.:-t:-0~1=-=2-=-o.--=-o•• -----r----t---'1.----+--+-........,---------p~ortJ-0_n_d__,C,,....e-m-en~t--.--..,....._ 120 
.' _. · · _. 12, . .[_ Sodium Benton lte 121.0-----------

0 I UUDSTONE: reddish-brown, "11ghtly j 
th occosloncl reduction spot~ 

ecomes sandier below 123.5' I 
l MS 

12s. __ l 

155 

160 

Ri.R!l2 
NX 1 

! 
I 

JAMES L. GRANT & ASSOC/A TES 

geot~hnlcol engineering • management • 
computer sclence 

DENVER. COLORADO 

Grout 

145 

150 

155 

160 

Monitoring Well Record 1328 
Location CIMARRON FACIUiY. LOOil.N COUNTI, OKLAHOMA 
Coordinates S8J0.36 N 10,-411.70 E 
DrUled By V.,NNEK. INC. Drilling Method CORE 
Logged By PFB Checked By SLW 
tnsto\lotion Dote March 9. 1989 Page -4 of ~ 



Description 

Stee\ Cosing Top 
Top PVC Datum 1008.55' 

o,~~~--:r2.m;~:c-----t-t----t---1~r.~~~ ....,..~-----...--..---- 0 
Loose to very d1tnso, brownlsh­
rect. snty SAND 

SM 

5 

7.5 --1-------------------1 

10 

15 

SANDSTONE: brown lsh-red. fin• 
gr<llned. enty to , 2' 

-· then l:>e<:omlng clean. me<;ttum 
groined. hard. croaabedded 

ss 

16.9 -+------------....;._...-~ 

·-20 

25 

MUDSTONE: r~dleh-brown. 
ellght/y eondy. oce4Slonal r6due'tlon 
apota 

MS 

27.~ -+-----------------,1----; 

30 

35 

40 

_.,,-,--..... ._ 

SANOSTONE: fine lo very fine 
9fall'\od. anty, •eakly Q«nented. 
with NVWOI very thin mudetone 
IO)WI 29.5' to 30.5" 

_ becomes c:lean below 32.B' 

•• .becomes medium w-arned. 
~g{QfflWcrUc 37 .2 to Zx3.3' 
with patchy ~low-gre«1 and 
black mineral• 

••• thin mudst~e 38.3' to •1.0' 

ss 

JAMES L GRANT & ASSOC/A TES 

geot&Chnlcal engfneering • management • 
computer science 

DENVER. COLORADO 

Portland Cement/ 
Sodium Bentonlte 
Grout 

Monitoring Wen Record 1329 

5 

10 

1_5 

20 

25 

30 

35 

40 

Location CIMARRON F AOUlY. LOGAN COUNTY. OKLAHOMA 
Coord\nates 9835.39 N 10,40S.3e E 
Drilled By WINNEK. INC. Drtlllng Method WET ROTARY 
Logged By PFB Cheeked By SLW 
Installation Date March. 10. 1989 Page 1 of 2 



·~ 

~ V ELEV. DEPlH 
Description Value 

~ Well Completion Detail 
OEP'TH 

(F..t) (FNt) USC 
~ -R~ (F-,it) 

RQO 

"' 1/ I I I I -4<'.) -· ·- -i-0 
Some QS 27.5' to -40.0' MS :.: :-: : :- . -------- .. 41.0 ~ .· ---- . . 
SANDSTONE: brownish-rod, fine 

.. . . . · --- .. .. ,, . .· --- . . 
groined, worl mod, subrounded to 

.... ---.. . . ---- . 2.• 1.0. SCH -40 PVC 
rounded, sDty to -42.4\ th«\ clean. 

. ... .... .. - 0.020• Slotted Screen Weekly cemented. Cron bedded ..... ---- . .. ,,. .. ;., '--• 
to B. T. depth ss .... ,..._. .. . . . ·. --- .. lhln mudstone lo>'ffll -4-4.3• to ~ 45.0' .·. ...__ .. 

45 -
. · . --- .. .....45 +4-.4' and ~.B' to JrT . "' . - - .·. --- .. . -·· -: . :~ .... .,__ Sand . .. . .... 

~ ........ ~7.8' ,_ ,._._ 
48.0 Cop 

'48.0' 

8.T. C 48.0t 
-- 50 50 -

55 - - 55 

l 

60 - --- 60 
N01E: 0escttptlons taken from 
Well 1328 located 8' NW of thla 
lowtlon. 

65 - I -65 l 

70 - --10 

75 - -75 
. 

-

80 80 

·- JAMES L GRANT & ASSOC/ATES Monitoring Well Record 1329 
Location CIMARRON FACUJTY, l..OCAN COUNTY. OKLAHOMA 

geotechnlcal engfneerfng • managem&nt • Coordinates 9835.39 N 10,-405.36 E 
eomput6" science OTnted By 'MNNEK, INC. Drtnn9 M9'hod WET ROTARY 

DENVER, COLORADO 
Logged By PFB Checked By SLW 
lnstallotlon Date Morch 10, 1989 P~go 2 of 2 



ELEV. 0Ef1H 
(Feet) (F.et) Description I 

Core Rec. 
use run IRQD 

slze 

I o 

I 
. 

Loose to 'Vef''t dense, fine to very 
fine. snty SAND. some roots and 
organlc materlol 

I 

I 4.
5
5 -l -+----..----""I 

7 SANDSTONE: brownish-red, fine j j j 
l groined. well sorted. rounded. ! : I 
[ 

Becomea medium grained. plnklsh i SS LJ 1 

_ gray. _,Jth black tarry spots I I ~n 1 i I 
7 

•
5 J MUDSTONE~ ~dish brown, ! : NX ! i 

occasional redut.tlon spots i l , 20%, 
I 1"2c)! 
I 

/ 

10 

, : I . I 
l I I ~ 

I l J~2. i 1 

I (MS IN\ I 
I l I : I 

15 _J l ; I 
I l i i 
I I 195,.: 
i :95: 

I j ·-· becomes sondy bolow 17.5' ( ~ · I 
1 ! i I 

·~ I I ' 

97--L---- -·-------i~ , 20 7 SANDSTONE: brownish-red. fine [ , 
I I gr-Qin~, well eortod, aubrounded to ; ; 
, [ rounded. rnodffgtely c~mented. ! ~ 

I I 
allgh\ly aDty, calCQreous · iRun 3: 

. I NX I 

I ' ! J __ becomes ciaan below 24.5' J I 
25 1 ; 

I ! I h3~1· 
j ' ! 73 

! \ : 
I ' f 

-· be~orn .. """"' bedded below I I 

1 20 . \ssLJ 3
0 ••. becomes fine to med1~m grCJln-1 ,Run 41! 

1 
ed. conglomerattc 30.6' to 31.2' l : NX 1 

I wrth mudst:one closts, patchy , I j 90-'ii: 
1 )"81low-gre«1 mlnerals \ I \ 90 \ 
1 thin mudstone la;w 31.2.' to , : ' 
I 32.2' I I i J _ cr0$:I bedded 34.s· to -40.0' ) H 

35 

I I 
O 

Nx°i 

40 

96:,; 
96 

JAMES L. GRANT & ASSOC/A TES 

geotechnleal engineering • management • 
computer science 

DENVER, COLORADO 

1·:: :. 
1· . .• 
t •••• 
~ .... 
r:-:-:-:­i ... ♦ 

Detail 
Steel Cosing Top 
Top PVC Datum 997.70' 

'w',.._..,._ __ "":"'!',r._~~F-r;~ ............ - 0 

6 • Steel Cosing 
with Locking Cover 

Portland Cement/ 
Sodium Bentonlte I 
Grout I 5 

2• 1.0. SCH 40 PVC r tJ Flush-threaded \ 

~6 • Bor~hole I 
I I I 
r--t I 

R r,o 
r----' 
H 
~ 
~ 
;--J 
.__J 

H 
H 
~ 

rl w w 
! I 

CJ 

~ 

.· ·r-1· . . . ;=J .. 
: : :1----j: : : I . . . . 

Sodium Bentonlte 
Pellet Seal 

Sand 

. , __ ...,__ 2• 1.0. SCH 4-0 PVC 
0.020• Slotted Ser~n 

I 
I 
i 
I 

I 
I 

I 
L20 

i 25 r 
I 

\ 

40 

Monitoring Well Record 1330 
Location ClhtAARON F ACIUTY. LOGAN COUNiY. OKLAHOMA 
Coordinates 9657.06 N 10.231.32 E 
Drilled By 'MNND<,INC. Drilling Method CORE 
Logged By PF'B Checked By SLW 
lnstollction Date Morch 10. 1989 Page 1 of 2 



Description USC / Wne ! Rec. j 
lsr:zel"ROO; ~ Well Completion Detail 1~~~ 

.a --+--------.i---t-11!/!/i/ I 
SANDSTONE: fine 9ralned, well ·i : Run ~i ~ .. 

1
•
5
_, -: J I° :-

sorted. subrounded. weakly to \ ! NX : \ -... 

I mod~ately cemented. [ ! : 76,; · 
Thin mudatono lo~r 40.7' to 40.9' 1 SS ; ! 76 ! 

'1 j • I j _' ~ • .... • 
I \ l \ . . . . ~~ Sand 

14-4.5 _,.,.,i' ____________ ; __ 1 
- .... :_"""':_..,...·_· ·~· +4,5• i...,....;... _ _;,_.,1 

45 ~ 

I 
I 

I 
t 
I 
I 

150 ~ 
I i 
! \ 
I I 

I ! 
\ l 
I I 
I 55 7 

l '. 
i I 
I 

l 
f 

I 

l 60 -l 

i ! 
I 

l 
I 

' 
65 _j 

I 
i 
I 

l 
i I 
: I 

170 ~ 
I : 

I 

75 -

B.T. @ 44.5' 

i 
I 

I 
I 
l 

I 
I 

i 
I 
I 

l 
i 
I 
I 
! 

~ 
I 
I 
I 
I 

I 
JAMES L. GRANT & ASSOC{A TES 

I 
I 

I 

i 
Monitoring Well Record 1330 

I 
I 
I 

! 
i 
I 

40 

i- 45 
I 

j 

t- 50 
l 
·, 

i 
I 
I 

\ 
j 

L 55 

) 
I 
I 

I 
I 
Lso 
I 
I 
I 

r65 
I 
! 
I 
I 
I 
I 

t-70 
I 
I 

I 
I 
I 

~75 
I 

I 
I 

80 

Locctlon CIMARRON F ACIUTY, LOGAN COUNTY, OKLAHOMA 
geotechn1col engfneering • management• 

computer sctence 

DENVER, COLORADO 

Coordinates 9657.06 N 10,231.32 E 
Drilled By 'MNNB<, !NC. DnU!ng Method CORE 
Logged By PF8 Cheeked By SLW 
Installation Date March 10. 1989 Page 2 of 2 



EI.£\1. OEPlH 
(feet) (F" .. t) 

0 

4.9 
5 

I s.2 

I 107 

15 

20 

25.0 

30 

35 

40 

~- ,. 
Description u ~ . 

Flrm to very dense. brown to 
reddish-brown. Silty fine SAND 

MUDSTON~: reddfsh-br-own, sandy. 
very fine grained wlth oeca:slor,al 
r.ducl.lon apeta 

Run 1 
NX 

SANDSTONE: Brownish-red. fine 94% 
grolhed. well aorted., S1Jbrounded to .94 
round&d. w.akly e.,-n&nt4'd. 11ll9htly 
colcareou9 • 
... Thin mud.rtone lar"!' flt 9.9• tc 
10.-4-'. 10.a• to 11.0. 20.2· to 23.B' 
... Fine to medium 9r0lned and ~x·1 conglomoratic 11,7' to 12.0• 

36% 
36 

-cross bedded below 15' 

[ ss Rvn 3 
NX 

I 
ga,; 
98 

Run 4 100% 
NX 100 

Run 5 
NX 

100% 
100 

B.T. @ 25.0~ 

JAMES L. GRANT & ASSOC/A TES 

geotechnicol engJn&erfng • management• 
computer science 

DENVER. COLORADO 

Detail OEPTH 
(Feet) 

Steel Casing Top 
Top PVC Datum 978.oo· 

0 

Portland Cement/ 
~5 Sodium Bentonite 

Grout I 
2· LO. SCH 40 PVC ] 
Flush-threaded 

1 

l 10 Sodlurn BenionHe 
Pellet Seal 

15 

2• 1.0. SCH 40 PVC 
0.020'" Slotted Screen 

20 

Backfilled with Sodium 
Bentonlte Pellets 

Cop 25 

30 

35 

40 

Monitoring Well Record 1331 
Location CIMARRON FAC!UlY, LOGAN COUNTY, OKLAHOMA 
Coordlnates 10.751.13 N 10.202. 71 E 
Drilled By 'MNNEK, INC. Drnllng Method CORf: 
Logged By PFB Checked By SLW 
Installation Date March 11. 1989 Pago 1 of 1 



El.fV. DEPlH 
(Feet) (feet) 

5 

Description 

y fine SAND gradi 
SILT 

s.5 SANDSTONE: fine to very flne 
grained. .,,611 acrt.ed. subrounded_ 

--+-·, -=sn=t.._.y.-'w,:...:e=o=kl_.__y ...:;:;.c:=em=en=ted"-=--~----+--7.4 

I MUDSTONE: reddistt-brown. sandy, 1 

1 
very fln~ grginod ! : 

i ) 
I I MS I 

10-\ · i 
I : l 

I 
~ 

n.s ------------------____.;Run 2i 
: SANDSTONE: brownish-red. fine · 
I grained, well sorted. aubrounded to i NX ! 
·, rounded, ~lghtly sTity i 

:50,; 

15 -j ~ 

j 

! ... becomes clean, cross bedded 
I below 17.0' 

! 

i 
i­
\Run 31 
I NX : 

! !10~ 
20 -j I 110 

25 

30 

I 
! ss 

•.• becomes flne to medium groined. I 
congJomeratic 26.2

1 to 28.1' with i 
scndstone and mudstone clost:,, I 
calctte and g~surn cement · 

••. thin mudstone la)"&l"S 28.1' to I 28.S', 28.9' to 29.3". 29.7• to 
:30.o·, 30.2' to 30.6' 

, I 
i i 
r-7 
l~x•: 
I 11~ : 70 

~ 
IRl.m ~! 

I NX I 
I 

1~~ 
31. 7--+--M__,___ _______ d ----'-1----1 I 

UDSTONE: reddiim-brown. aon y, 
very flne gr~tned · w 

35 

37.0 

39.1 
40 

I I 

I t-.ts . . 
'Run e: 

NX 90% 

SANDSTON£: fine to wry fine 
grafned, sHty 
••. becomes conglomera-trc 38.B to 
39.1. bluish-gray 
MUDSTONE: reddtoh-brown. aCJndy, 

fine olned MS 

JAMES L. GRANT & ASSOC/A TES 

gaotechnleol M19fn&ering • management .. 
computer 3clence 

DENVER, COLORADO 

9 

OEP1H 
(fM t) 

Portland Cement/ ~ 5 
Sodium Bentonite 1 
Grout ! 

• i 

tJ 
2 I.D. SCH 40 PVC i 

Flush-threaded I 
• I I 

R §rs• Borehole f- 10 

§ b 
Hi-l 
H W. 
HL-l 
!.....-4~1. H . H 

• • I 

r--i~I R 
;~ 

~ ~· 

~ ~ 

~§ 
~~ 
b~ 
~~ 

Monitoring Well Record 1332 

~ 15 
I 
l 

30 

40 

Location CIMARRON F ACIUlY, LOGAN COUNTY, OKLAHOMA 
Coordinates 10.686.36 N 10,'457.35 E 
Drilled By WINNEK. INC. Drflllng Method CORE 
Logged By PFB Checked By SLW 
tnstcilotion Date March 13. 1989 Pog• , C)~ 4 



DEPTH 
(F-t) 

-ta 

# . .J 
-45 

50 

55 

60 

65 

Description use 

MUDSTONE: reddi:m-brown. ,andy. 
vory fine grained. weakly cementod. 
Reduction zone 44.o· to #.-1-' I MS 

I 
I 

SANDSTONE: brownish-red. flne · 
grained, well sorted. aubrounded lo I 
rounded. weak to moderate cement. 1 

allghtly cotc:oreous. anty, 0CC<1Ston<11 i 
cross bedded Intervals • 

••• conglomercrttc with sandstone, 
mudsione efar;;~ pat<ihy yellow­
green mlnerols and wg-llke 
poroatty 63.5' to ~.1•. 65.8' to 
66.8', 68.4' to 69.0' 

l 

I 

I ss 

Core Rec. run 
size RQD 

I 

Run 7; 
NX I 

ls4% 

I 
I 

Run ej 
NX I 

\tl' 
I 

ftun 9, 
NX I 

lso,; 
50 

' 
.... 1 I NX 1 

I 

'100%· 
1,00 

Risi 11i 

NX ! 
,~'1' ! 100 
I I 

I 

I 
~1' i 

69.7-+--------------+-----1 I 98~ 
70 MUDSiONE: r~dish-brown, sandy, 96 

wry fine grained, weekly cemented. 

75 

... rnudstone conglomerate 77.8' to 
78.6' 

11tun 13 
NX 

JAMES L GRANT & ASSOC/A TES 

geotechnlcol engfneering •management• 
cornput.,,- $C1ence 

DENVER. COLORADO 

OEPffi Well Completion Detoil (feet) 

\ 

r45 
I 

I 

r50 
Portland Cement/ I SQdllJm Benton)\~ 
Grout 

r --- 2• I.D. SCH 40 PVC 55 .... 
flush-thrOQcled 

t .... ... . 
.... r · .. -

~ .... r. -.. 60 

65 

70 

75 

80 

Monitoring Well Record 1332 
Locatfon CIMARRON FACILilY, LOGAN COUNTY. OKLAHOMA 
Coordinates 10,685.36 N 10,457.35 E 
DrTiled By WJNNEK. INC. OtJllfng Method CORE 
logged By PFB Checked By SlW 
lnstaflatlon Date March 13. 1989 Page 2 of 4 



El.EV. OEP"TH 
(FMt) (F.et) Description 

Core ,, 
use run ~ 

slzo RQD 

Rl'1 ,~ 

NX l 
825-------------------

SAN0Sl'ONE: brown\sh-r&d, fine I I 

85 

90 

groined, well 1orted, subrounded to 
rounded, :,ll9Mly -,llty, cr-o;s:s beddt:KJ. 
slightly calcareous · 

••. color becomes red <rnd white 89' 
to 94' 

ss 14 
NX 

I 
·195~ 

95 

I 

I 
l B5T. 
l a5 
I 

94.0 -.----------------!,.....~ I 
I 
I 

95 

100 

105 

00.8 

110 

115 

120 

MUDSTONE: reddish-brown, sandy, 
vvy fine groln&d. 

SANDSTONE: brown\:m-red. flne 
grained. well sorted. subrounded to I 
rounded, sflghtly :,Uty. cross bedded, 
slightly calcareous 

.•. becomes antler and conglomer­
atlc 117.0' to 1'\7.5' 
thfn mudstone layer 117.5" to 118.6' 

I 
~15· 

I NX 

i 
MS 1 

I 
I 

ss 

,,, 
NX 

57~ 
57 

JAMES L. GRANT & ASSOCIATES 

geotechnlear engineering • management • 
computer science 

DENVER, COLORADO 

Well Completion Detail 

.... 

! 
.... 

1:::: 
r · -·· 

. ···1 ··-· 

.... 116.2:_ : 

Portland Cement/ 
Sodium Bentorilte 
Grout 

2• I.D. SCH 40 PVC 
Flush-threaded 

Sodium Bentonlte 
Pollet s~ 

Sand 

Sump 
r---w=-.-1---Cap 

Backfilled with Sodium 

DEPlH 
(feet) 

85 

90 

95 

100 

105 

110 

115 

BentonJte Peflets 120 

Monitoring Well Record 1332 
Location OMARRON FACILITY. LOGAN COUNTY, OKLAHOMA 
Coordinates 10.686.30 N '\0,-4-57.35 E 
Drllled By WINNEK. INC. DrfUlng Method CORE 
Logged By PFB Checked By SLW 
Installation Date . March 13, 1989 Pogo 3 of 4 



El.EV. DEP1li 
(fMt) (Feet) 

120 
,21. 

23. 

125 

I 
j 

130 ~ 

135~ 

I 
l 
I 

1-40 

, .. s 

150 

155 

160 

~ 
y 

Description Vol!M 
USC Rec. 

• RQO 

I 
Some as 106.8' to 120.0' ss Rull 17 ~1 MUDSTONE:: acmdy. very ffne grain- MS eel 

B. T. @ 123.0' 

I 

I 
I 
i 

I 
I I 

JAMES L. GRANT & ASSOC/A 1ES 

geotechnfcof engJneerlng • management • 
computer science 

DENVER. COLORADO 

D'EPTH Well Completion Detail LDI (Feet) 

I I 
120 

Sodium Bentonlte 
Pellet BQckflll 

r-125' 

I 
J 

~!~ 
I 

135 

I 
i 
~140 
I 

145 

150 

155 

160 

Monitoring Well Record 1332 
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5 

Description 

Silly fine SAND grading to Sandy 
SILT 

lsM-
1 ML 

=,.::,-------------.....,_-
S1'NDStONt: fine to v.,;-y flne 
grolnod. well eortod, subroundod. ss 

7.4 -+-=sTI::..:t.£a....w;.;..;eoa....=,;.akl;..o.....;cem;;..;;.;..;.;=en;.;.;t=ed.;;;...._ ____ -+-___, 

10 

MUDSTONE: reddish-brown, sondy, 
very flne groined I 

I 
: MS 
i 
I 11.5--+-----------~-....i...--1 

15 

20 

25 

30 

SANDSTONE: brownl~-rod, flno 

I

. gralne,d, well eorted. aubrounded to 
rounded, :slightly :sDty 

"' becomes cle<in, cross bedded 
below 17.0' 

·- becomes fine to medium graln&d. 
cot1glornerotle 26.2' to 28. 1' with 
sandstone and mudstone clClsts. 
coJcite and 9)1)sum cement 

••• thin muds-tone la)'81"3 28. f to 
28.6', 26.9' to 29.3', 29.7" to 
30,0°. 30.2' to JO.ft 

31.7-+--------------+-----I 
MUDSTONE: reddish-brown. sandy, 
very fine groined 

MS 

. . . . . -.. 

Well Completion Detail DEPTH 
(feet) 

ij 

989.77' 

-.,..,;,-,.,,.,.._--z~7,~✓,0z.._.- 0 

Portland Cement/ 
Sodium Bentonlte 
Grout 

e· Borehole 

Sodium Bentonlte 
Pellet Seol 

Backfilled with Sodium 
Bentonfte Pellets 

5 

20 

25 

30 

-·· 34.fL 
35,0-+------------....--..+--+--,-.-+--i :,s.o' 

B.T. @ 35.0' 
Cop 35 

40 

NO'TE: Descrtptlon11 token from Well 
1332 which offsets this location 
14-' E-NE 

JAMES L. GRANT & ASSOC/A TES 

geotechnlcal engfneerfng • management • 
computer science 

DENVER, COLORADO 

40 
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El.EV. DEP1H -
Description (Feet) (fMt) 

BroWt'\l~h r6d. Silty •• f\h~ SANO, 
grading to red flne SAND 

~5-1--------------'---+--=-..;::,,,..,i 
SANDSTONE.: fine grained. :1llty. 
lnterbedded with MUOSTONE. aondy. j 
very fine groined j 

5 

I 
I 
l 

j 7•6 -+-_S_AN_D-STONE: flne to yeryfln;--1 SS 

groined, weoldy cemented. cross-
Md~d. ~\r,,a $\lbtounded. Slit 

10 content ®out 10~ to 20% to 11.0· 

-- c:leon below 11.0• 

j 

I 
i 

94% I 
g:rl 

I 
Run 2 j 

NX w, 
13.2---------------i---Run 3, I 

MUDSTONE: ailghtly eondy. reddish ·, NX 
7
6'. 

brown. occoslonal grayish-blue I 
78 

I 
reduction apotzs j 
-· sondy. gray-blue reduetlon zone . j 

at 16.1' to 1s.1· I 

""N/ h oo; I 
j"100 ! 

-· numaroua d001>ly opaood 
con)Jgate frocturott at 21.0' to 
2.5.2'. Spoelng about 2•. Somo 
open wfth black mtneral coat1ng 
ourf0ce:t 

9.9 Jo--------
smosTONE: conglomeratlc wl\h 

0,2 SAN0SiONE and MUDSTONE 
closts, patchy gray-blue reduc­
tion ..pobs 

B.T. @ .30.2' 

35 

40 

MS 

I 

JAMES L. GRANT & ASSOC/A TE:S 

geotechnlcal engJneerJng • managoment • 
computer science 

DENVER~ COLORADO 

00,t 

90 

pletion Detail 
Steel Ccising Top 

DE?lH 
(Feet) 

Top PVC Dotum 980.26' 

~'"29"---'?..'!:..,.,'!"',,"';~,----- 0 

6 • Steel Casfn g 
with locking Cover 
Portland Cement/ 
Sodium Bentonlte 5 
Grout 
2• I.D. SCH 40 PVC 
Flush-threaded 

Sond 

2• I.D. SCH 40 PVC 
-~--=-....-+--0.020• Slotted Scree 

10 

15 

I r20 
~~.i...-cap j 

I 

r25 

i 
30 

40 

Monitoring Well Record 1334 
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El.EV. DD'll-1 
{F'eel) (F..t) 

5 

Description 

VfYfY dense. brownish red slightly 
SUty SAND 

5.5 -------------------MUDSTONE: reddish brown, sandy. I I 
! 

I 
I 

,o 

very fine grained wlth gray roduc-
tlt>n spots and laminae I 

I 
I 

I MS l 
•• , becomes Interoedded with sand~ ~ 

stone ot 11.0' to 14.9' l RI.In 2
1 

i NX I 
I I 
i 1 

I 
I 

92~ i 
92 I 

i 
I 
I 
I 

I 
I 
I 

11 ... 9 - - - - - ------..----l I 15 SANDSTONE: brownish red, fine 
grc:ln&d. well sorted. S\Jbrounded to 

191% 

I rounded, sllghtly sllty. sHghtly cal-
! I 91 I 
ll ' l l careous. weekly cemented 

-· becomes vel'"f silty ot H .2• to I 
. I 

1 I , 

20~ 

l 

25 

40 

,_! I I 
l I i. LJ 

,a.a· I 
-· clean and crossbedded at 18.0' I 

to 27.5' I 

I 

I""",: I 
I ! NX ! I 

I 901. 

I 
190 

-· becomes rnterbedded wfth w,ry SS I 
sandy sllt:rlone at 27.5" tc Jt.o· 

I I 

~I 
~00% I 100 

JAMES L. GRANT & ASSOC/A 7ES 

geotechnleal engrneerlng • management • 
cQmputer sclence 

DENVER. COLORADO 

Weli Completion Detail 
,---_K.~-Steel Casing Top 

OEP'ttt 
(Feet) 

Top PVC Dotum 1002.so• 

"W'+---..------............ .,.._.,,.._- 0 

~ ·_ ·_·_.·I 

I .. ··1· .. .... 

~:::: r .... 

~.:::. t ... . 
t ... . .... 

26.5~ 

6• Steel Cosing 
with Locking Cover 

Portland Cement/ 
Sodium Bentonlte 
Grout 

2• 1.0. SCH 40 PVC 
Flush-threaded 

Sodium Bentonlte 
Pellet Seal 

Sond 

5 

L10 
I 
I 
I 
I 

I ,s 

I 
I 
r20 

25 

30 

35 

40 
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EL.EV. OEPlH 
(Feet) (Feet) Description I 3'r.-,pl<, ~ I use ~ vaiu. r~ 

I '-gO Rae. Log 
' .CZ• RQO 

Well Completion Detail DEPTii 
(Feet) 

Iii/ I/ I ,~-t------------- ½c--.---+--h........-+-----...-T....---~--------.-~ 
I SANDSTONE: flne to medlLlm grain-, t7!'~"x 4 

100%! 
ed. well sorted, subrounded to : SS . 100 I : ~---- Sand 
rounded. crc~edd~d. w&akly I I \ 

1 .....,_cem_en_te_d _______ ,...i_ ...... _._1 -+----+-· .... · ·""'""· 42.a• t_;_:.::_;-:.5=!!!:::;:r- Cop 

:0 ---1 B. T. @ 43.0' ! ! I i I 43.0' . . . . . 

I I 1' : ! : 

I 50 - i : i : 

I so -
I 
I 

I 

70 -

80 

.. 

l i I ! 
i I j 

! ! l 
I I i 

! l I 
I \ r 

i I I I I ! 
I ; 
I 
' I 

I 

I 
l 
I 
I 
I 

JAMES L. GRANT & ASSOC/A TES 

I 
I 
j 
I 

I 

-45 

-50 

-55 

-75 

80 

geotechntcol engineertng • management • 
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El.EV. DEPlH 
(F-t) (Feet) Description 

1.8 -t-----,:------~--+-----f"---->il 
SANDSTONE: brownish red, fine 

5 

I 
I 

grQ\ned. wen sorted. subrounded. 
allghtly silty. weakly cemented 

I 

i 
I 
I 
j 

\ ss . 

10~ 

I I 

••. thin sand mudstone. conglomer7 I I 
otlc at 9.9' to 10.9' · 

•.. sandstone becomes dean below I ,,.o· ! I I 
! 
I I I I I 1 

15.0 -------- ------------i 
MUOSTONE: reddish brown, tondy. I 
vory fine groined 

j MS 

I 
17.7 -+----------------,-., ~ ! SANDSTONE~ brownish red, fine 

I 
grained, w611 sorted. subrounded, 
9llghtly $nty, weakly cemented 

20~ 
j 

25 

30~ 

.•• cro8sbftdded ot 24.0' to 26.0' 

... conglornerm.lc a\ 30.6' to 31.0' I 
with sandstone and mudston~ I 
clcsts 

ss 

I 

I 

1· ..• r ..•• 
f:::. 
f···. r .. .. t· .. . 
~ ... .-: ' , .... . 
·:::.1 
::::t 

Well Completion Detail 

Concrete 

5• Steel Cosing 
wfth Locking Cover 

Portland Cement/ 
Sodium Bentonite 
Grout 

l 2• I.D. SCH 40 PVC 
Flu5h- throoded 

s• Borehole 

P. 
H 

Sodium Bentonlte 
Pellet Seal 

DEPTH 
(Feet) 

5 

10 

115 
I 

~20 

I 
2· ,.o. SCH 40 PVC I 
0.020• Slotted Scree1 

~ 25 

30 
31,0 -+------------.,___,.._...,._.,.__li,,,ail,j~ 

35 

40 

B.T. @ 31.0' 

JAMES L. GRANT & ASSOC/A TES 

geotechnJcal englneerfng • management • 
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40 
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