APPENDIX B

MONITORING WELL RECORDS

808211: 9-12-89



SAMPLE INFORMATION

SOIL SAMPLING ROCK CORING INFORMATION

SPLIT-SPOON SAMPLE
¢ )

SEER xEwe DieBe 1 L6 ORE RUN NO. AND LIMITS

100 RECOVERY

THIN-WALL TUBE SAMPLE 78 RGD

(PER ASTM D1587) NY CORE SIZE

CUTTINGE COLLECTED USC = UNIFIED SOIL CLASSIFICATION
(ASTM D~-2487)

*N” VALUE IS BLOWS PER 12 INCH PENETRATION UNLESS OTHERWISE SPECIFIED.

SAMPLE ODORS, WHERE APPROPRIATE

NC NO ODOR MO MODERATE ODOR
WO WEAK ODOR SO STRONG ODOR
GRAPHIC LOG
5::: FiLL
ZZZZ CLAY Eggg SHALE (*sH)
SILT EEEE LIMESTONE (*Ls )
SAND SILTSTONE (*sI8)
<l GRAVEL SANDSTONE (*8s)

WELL COMPLETION DETAIL

PORTLAND CEMENT/

SODIUM BENTONITE

GROUT NOTE:

SODIUM BENTONITE A BORING/WELL RECORD 13 CONSIDERED REPRESENTATIVE

OF SUBSURFACE CONDITIONS AT THE BORING/WELL

SEAL LOCATION ON THE DATES SHOWN. IT 13 NOT WARRANTED
70 AEPRESENT SUBSBURFACE GONDITIONS AT OTHER

SAND OR LOGATIONS OR TIMES.

GRAVEL BACKFILL SUBSURFACE CONDITIONS SHOWN ON THESE RECORDS OR

OM PROFILES DEVELOPED FROM THESE RECORDS ARE NOT
SCREENED INTERVAL WARRANTED. THEY ARE ESTIMATED BASED ON ACCEPTED SOIL

EMQINEERING PRINCIPLES AND PRACTICES AND REASONABLE
CAP ENQINEERING JUDGEMENT.

JAMES L. GRANT & ASSOCIATES
gestechnmcal engmeering smanagement «
Jlg computes science LEGEND FOR

ENCGLEWOOR COLORADO : MONITORING WELL RECORDS




-

S e e e e,
(E;Lf.\f') %E-P-TS Description use (e e ""’*J i | |DEPTH
p S w| Well Completion Detail e
Steel Casing Top
0 Ground Surface 9956 ! R Top F0 Bdiuin @R
RARIG R TIT. 4] =4
Stif to hord, reddish brown SILT ! )y
and very fine SAND, calcareous, {SM— {1 Py
low plasticity, molst ML +H- \ MP—— Concrete
14T , A
| T1F gl 6 Steel Casing
45 i SN M 4] with Locking Cover
5— SANDSTONE: brownish red, fine to | - 5
very fine grolned, welt sorted, | ! L.!"‘—gz?hndace?e?tt /
rounded to subrounded gralns, f [ i Eemianiie
weak colclte and hematite cement ! Y : Grout
1 o E e 2" 1.D. SCH 40 PVC
L | Flush—threaded
10 b = . 10
1 .. thin, very fine grained Sandy 6" Borehole ~
MUDSTONE beds at 10.5' to aliSe
11.0° and 12.0° o 13.0°
| —
(I |
154 = .15
| ss |
L BB
s E ]
20 O t_ 20
|
25 _| | i |25
25.5 — Sodium Bentonite
| MUDSTONE: very fine grained, f Pellet Seal
sandy, with blulsh—gray reduction ‘
spots and laminae
MS
30.0 ! : =3
SANDSTONE: brownish red, very ﬂnq‘
grained, silty, well sorted, rounded,
weak to moderate calcite, hematite ”
cement, sllt content about 20% 2" 1.D. SCH 40 PVC
cross bedding, medium grains ! 0.020" Slotted Screen
appear at 35 ' »
- SsS %
i
e i
o.o138.8° | :
S laga |5i Sodium Bentonite
0 J g sl b5 Pellet Seal 40
——— s
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Fji

Description usc

~

45
45.5

MUDSTONE: very fine gralned,
sandy, occaslonally conglemeratic
with lithle clasts, slightly
calcareous, sand content wvoricble,
15% — 50%. Contacts are biulsh | MS
gray reduction zones j

55 =

60 —

65 —

70 -

75-‘

80

B.T. @ 45.5

NOTE: description taken from
well 1321 which offseta thils
location 12" E~NE

W—___q‘
us Sroph N v DEPTH
Rec iw] Well Completion Detall |(est)
/ o
Cap
Sodlum 8entonite
Pellet Seal
— 45
i
a N
H |
l I
|
— 58
|
— 60
|
t— 65

— 75

80
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ol ot Descripti 0 '
ol Lo escription U@ me] || Well Completion Detail (3o
"l T : ' | ! Steel Casing To
- | /1 /] g Top
o ; Ground Surface 9980’ { i Top PVC Datum 998.38
TR R TN S T P!
'Sttt t : A 11 ) B °
: o hard, reddish brown SILT | | 38 S
and very fine SAND, calcareous,  {SM— JEx Rigl~ 67 Steel Casing
low plasticity, moist e | vt 4 4 with Locking Cover
1 8 S 1
! LS 1) 4).4— Concrete
45 : S :
5 —| SANDSTONE: brownish red, fine to | | ay | ___Portland Cement/ [ 5
very fine grained, well sorted, i i r Sodium Bentonlte
rounded to subrounded gralns, ! ! Grout i
weak caicite ond hematite cement | |55% i l:: :
; l | B - = 2" LD. SCH 40 PVC |
| l P {  Flush—~threaded [
] } oo E |
» 10 e . 1 N
] .. thin, very fine grained Sandy L ] by T R e =10
; MUDSTONE beds ot 10.5' to 11.0° iRun 2 = Ej
; | ond 12.0° to 13.0° | x| ,
! I i I H ; e ey }’_i »1—7
. LI E BS
i | ¢ | ] —
' ; Ss | n oo '
15 ] | oo — "
T ;| I8 — =
H H 1
|; i : t [:j [~
| L B
! :] ] )
| ; t — = :
: o ! . E:{ |
| 20 R — IR 20
' : }Run 3 et '—: ;
: FoooNx } {
| | =
| : E g
! ‘ :
{ 25 _| i ' 100% E E (- 25
25.5 MUDSTONE:  very fine gralned, » I 1 !
i sandy, with blulsh—gray reduction } i
i spots and laminae J i
!' MS !
1 N l
o -~
130.0 i — 30
l SANDSTONE: brownish red, very fin Run 4 i
gralned, siity, well sorted, rounded, NX 1
weak to moderate calcite, hematite| !
cement, slit content about 20%, }
cross bedding, medium grains re 1
appeor ot 35’ P
35 s e 3 |3
. 28 {"_ L. ! ! ‘
; rare !
| = ’
39.5 Y
40 | see pg. 2 s == t::‘ 40
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[ S e e o e Py
(%3') ‘2?:.*3 Description usc Yol g ; i [DEPTH
p bl Well Completion Detail |(rest)
/
. [V |
MUDSTONE: very fine grained, Run S “
sandy, occasionaily conglomeratic NX
with lithlc clasts, slightly
calcareoys, sgnd content variable, ——
15 —~ 50X Contacts are blulsh Mg
gray reductlon zones l !
! ! |
45 ! 100%| F:) L 45
l I 100 E —]
465 | Lo |
SANDSTONE: brownish red, very fing [:] :]
to fine grolned, siity, gralns sub— | : n—
rounded, well sorted. Moderately | T t—— Portland Coement/
gemegtoexd. Siit content varlable, | Sodium Bentonie i
= 1 —
— } | - Grout .
) ... very clean and porous 51° to ) Run & I_
: L L NX | ,L_j ]
N - |
} | |
o — ‘
1 962% i
— T ]
55 | 85 1 2710 scn 40 Pve [5s
1 | Flush—threaded :
(| :
i 4 |—— f
| =h= :
2 sS : ]
wes | L | =
80 — ... tross bedded BD' to 62.5 S— i — M 60
NX
! | H |
.. becomes conglomeratic at 62.5° i i
to 64.7' with mudstona clgsts. !
Matrix 50% sand, S0% siit, i !
! frregular vuggy po;rot;ltyalﬂltth : i —
65 some vugs lined calclte, Poox -
_1 gypsum. Patches of M, 05 (1) 100 E E 8
{
— b
: F
] 1 i
™1 :
SO -
70 — .. becomes interbedded with mud— T =70
stone ot 70.5' to 71.5' R’;xﬂ —
75 1
MUDSTONE: very fine grained,sandy. C
| Sond up to 30% conglomeratic at
71.5" to 72.0". Occaglong! reduction }
spots, sharp bottom contact. MS L
00%
75 -4 } [ ;Z: — 75
76.8 i !
SANDSTONE: very fine to fine , ' '
gralned, siity, well aorted, rounded. ) gg J
79.5
N 1 s 80
; \ 80 see pq. 3 i MS =T L )
JAMES L. GRANT & ASSOCIATES | Monitoring Well Record 1321
Locatlon CIMARRON FACILITY, LOGAN COUNTY, OKLAHOMA
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JAMES L. GRANT & ASSOCIATES

geotechnical engineering * management

computer science
DENVER, COLORADO'

g=a.
- . Intanal| Value
Graphic . -
Description usc e @‘ ] Well Completion Detaqil ’?E«TSI
80T WUDSTONE: ~very e graled; sandy —mo g ki &
Interbedded with siity sandstone =~
MS | NX et |
81.8 -— — o
| SANDSTONE: very fine gralned, siity, |
:  rounded, well sorted grains, faint S T :
cross bedding, moderate calcite, | :
I;bon cemnent, siit decreases to : b
out 10X below 85° 00% G ]
85 — | 85 100 l [ - B5
| = OO
] ™| Portlond Cement/
! i E“‘— Sodlum Bentonite
88.5 -— — 4 | Grout
MUDSTONE: conglomerate, lithic |, b2 —
%0 — gl]ﬁsts up to 1/2", calclte, gypsum | | %%o?i = -
ng froctures and wugs, clasts of - PooS 1 I~
yellow=-green sandstone | Ms 10| . %O%% 1 —
I ol T -
) )
92.5 ; f P og2 - .
‘ SANDSTONE: brownish red, fine | — !
grained to very fine gralned, siity. . H
Siit content about 20% to 30%, {‘ i
g5 — Increases to up to 40% below | 1002 L 95
126.5'. Sond graine rounded, well ;| 18 ! 2" 1.D. SCH 40 PVC
| sorted, rock parts along thin lam— 1' ! C:l Flush—threaded
} inotlons and bedding plones. Weak | CE
l to moderate calcite and iron ; — H ‘t:l
cement. Rip—up closts present at |
! 86.8" to 97.2', blue—gray raduction i ;::l
! zone at 110" to 110.2°. Thin mud—
100 stone beds occur from 110.2° to — I'_l 100
T 113 and 1257 to 1265 ] = = -
y NX | . ' Ej,
| S
s | B
105 100% iy 105
g 71k ] B
: L 1 I
| | 107,58 -
: | Sodium Bentonlte
Peliet Seal L
110 = Liog 110
N g |
4 Send
I cena T
s : |
100%
15 — 100 =1
. S = il 2" LD. SCH 40 PVC
. s 11 IS 0.020" Slotted Sorsen
e =
oo -.-l
| 120 =1 120

Monitoring Well Record 1321
Location CIMARRON FACILITY, LOGAN COUNTY. OKLAHOMA
Coordinates 11,261.76 N 11,743.26 E
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ELEV. | DEPTH ... it Ve
(Foot) (Foet), Description USC [

‘-_Tm*q

Well Completion Detail [¥om

R

- —»
W N
< w0

SV SR NESSER

b
&
N S

132.3 +—— .= NE—

orephi
i ) ! sz | RQD e
A Vs /'- /
; . i i ;
i/ j/ /
1120 ' — .
: Some as 92.5" to 120.0" T ) 2 LD. SCH 40 PVC

|
i
|
|
|
i
]

MUDSTONE: agndy, very fine graln~—
ed. ports readily gt 132.3' to 133.00
along grayish—blue laminae

120

Flush—~threaded with
0.020" slots

Sond

Cap

130

Sodium Bentonlts
Pellet and Caving
Backfilt

!
i
PR 135
l Ms, | !
| Lo ,
| I -
| ! } |
JL s L B i
© 7 140.0—+—pANDSTONE: very fine grained, sitynss p— ; t_
I = ;
. | ;
i B.T. @ 140.0 b
| i ;
A
| ool {
145 i | g 145
H {
i )
i L '
b1 |
i
i150 — ! i L-150
t
| |
i ! I
| | |
155 - i ; 155
{
|
l :
160 ‘
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ELEV, | DEPTH L o - — m
(Foet)-i (Fost) Description . Well Completion Detail |Foet)
f‘! . : i ‘J—Esteei Casing Top
{ Q ! Ground Surface 1005.9° Drain R e TR Balun oo ﬁ
| T e R i % 3} ,4-:1%2@"““\%&%@‘7 0
l | Hard, fine SAND, brownish red ; | lale,
! 25— : 7' | la Concrete
i . SANDSTONE: brownish red, fne . | /. | 1--- A T u?
i | grained, silty, slightly calcareous ! ] [ eel Casing I
' 5 - . with Locking Cover
I _l ; i Portiand Cement/ -8
. S I S 1 Sodium Bentonite
‘} l MUDSTONE: reddish brown, sandy : 5 oo — 3 Grout |
S ol | IEE H 12" 0. soH 40 Pye |
| 5.3 Tterbedded sandstons, mudstone S/, | foe ) [ Flush-threaded |
| 1q_i SANDSTONE: brownish red, fine | | | }:J i
; ~3 grained, silty, slightly colcareous ; i [ ; —m—§6" Borehole s 3
L i Vi ['.', ‘:‘ F— I
t : , 3 i bk b~ b= |
. : . A Pl : Bn g H ;__.J
L s A1 - f
P = %-"" |
1 15 . 7 T L. 15}
, ‘ st o 1 L] ¥ y
o C7 o e H A |
! ' I !
S L B o E ;
‘ P msldstone quega at 19;3’ o U, Z ! .1 a f—— i
! 20.0" end 22.3' to 227", dry | i/ e —
| 20 — ; 2 = = - 20
l i 1 ' ! )
{ ¢ ? ¢ i : t_—i '
: ' .. yellow—brown sandstone at 23.0", T )
lysp_ | o 232 domp . S :j b l
i | MUDSTONE: reddish brown, sandy, + |/ i ’;3 ;
+ d i
bos 1 P :1 — L 25§
l ! ~ |
I ! :] —
j — '.
L B — |
| : T :
! ' \ [
30—-] i — I 30
} i } ] L] !
! | : |
; i Sodium Bentonlte i
| | Peliet Seal ',
i ) . )
r‘uAj — -—— Jl T - Sond | 35
35 — SANDSTONE: brownish red, fine | B ::‘ ;
i . grained, sitty, slightly coleareous, Y Il o b, SCH 40 PVC |
» " demp : — s 1
| ... molst below 37.0° 2 i el 0.020" Slotted Screen
i : b :
i 1 ey i+ |
o A e e o]

A

JAMES L. GRANT & ASSOCIATES
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EL£V, | DEPTH .. | DEP
Fo) | (ont Description % Well Completion Detail |geet)
T
40 . 40
SANDSTONE: brownish red, fine s ( H
gralned, siity, wet 7] 2°LD. SCH 40 PVC |
- 0.020" Slotted Screen |
3 |
el Sand !
A5 = 3 If‘ 45
46.0 - ' |
MUDSTONE: reddish brown, gandy, |
wet : : ]
j !
{ : Cap i
! ! Sodlum Bentonite ]
‘50.0 ; i Pellet Backfill %’_ 50
B.T. @ 50.0' . |
: {
ST |
| ) 1 ! .
{ | A
55 - ooy - 55
| : oy
| T
| N
| A 3
| . |
} 60 —I ! ] [ — 60
b | ! |
! I
1 ! i
| i !
.
: 65 A
- - 85
! by B
5 P
i i
! o
Loy b
70 — i ; _‘ | 70
L i
b )
|
| |
75 — N L. 75
|
| |
}' |
80 | | BO
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ELEV, | DEPTH .. p—
(Foot)| (Foot) Description Well Completion Detail |(Feet)
0 Steel Casing Top
i 0 Ground Surfoce 1006.5' Top PUC Datum 100,33
R R 0
Looss to very dense, slightly Silty
SAND, a few roots .
Cencrete
6" Steel Casing : :
4: SANDSTONE: brownish red, fine Wit Laciing Comr |
| gralned, well sorted, subrounded Portiond Cement/ |~ >
to rounded, weakly cemented Sodlum Bentonite
i Grout
! 2” 1.D. SCH 40 PVC
Flush—threaded
s :_r_s. Besraholy ~ 10
!
jo- becomes medium grained and
' conglomeratlc ot 12.5° to 14.1°
| ]
11— — i
15 | MUDSTONE: reddish brown, sandy, |15
very fine groined, g
L
! : g
) ! :
20 o reduction zone at 212" to 21.5'] — — 20
1 I ,M 3f u__i
25 LM —
SANDSTONE: brownish red, fine | | !
grolned, well sorted, subrounded ! i i
to rounded, weckly cemented, : i ;
very siity to 28.2° H | N ]
I} 'oox 25
%= I L B 0 B
| - crossbedded ot 26.2" t0 30.0' igg |
d B
i i
| !
: ' ! Sedlum Bentonlte
b3 - Peliet Seal | 30
! f o |Run 4
| L ' 5 e
| | eeg |1 FE
E ; ! § . - 3 = h :.Jl-—-Sand
g ! ! b P
|~ conglomeratic with mudstons | 100x|  fow =
35 _ closts ot 34.4° to 347 ond | 700 : 35
.35.4" to 36.0° | : 2* lg; SCH 40 PVC
} - e
O ——\UBSTONE: readish Brown, wandy, | TR St S
very fine gralned, with filled MS {
desslcatlon cracks ! i
! i
SANDSTONE: fine gralned, well ge i g !
= e

JAMES L. GRANT & ASSOCIATES
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ey, | PEPTH Sample! “N°
. . ftarvd| Yolue 1 ! . .
{Fasl| (Fast) Description UsC e R |  (m| Well Completion Detail (Foet)
- :
" / : o
M}JDSTONE: sandy, very fine grahned Run 5 : 2" 1.D. SCH 40 PVC
:‘l,t:uthln reductlon laminge and NX 7 |5 71 0.020" Siotted Screen
! Zny42.3 | i
| e | R é : ¥r— Sond |
! o
I S N L
45 — i P ; ,l o Cap — 45
46.5 B l
SANDSTONE: fine to very fine | : | !
gralned, sfity ! : ' i . Sodium Bentanite i
! o 9 Pellet Backfii
Aol BT T X \
z T |
50.0 = ! 1‘ ——— %——50
{} § 2 f
{ B.T. @ 50.0° Lo '
) ! . L H !
' ! P : i } [ |
l N R R ) )
| ol |
} : ' ' ; i
55 — S L ss
- T I
1 | ) b I
! S L Y [
R
S S T l
o L i
80 — P S — 60
1 s i : !
L l
} ; : ! i : i
A T l
H H ! i
' i { ! ! I
. A
| I
65 — : A L 65
I !
oo | ]
Lo |
] \ | |
b |
t ) ! ]
70 — l i — 70
) !
|
{
| |
75 — { ! : — 75
- ‘ ;
|
H 80 a0
i, s
I JAMES L. GRANT & ASSOCIATES Monitoring Well Record 1326
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ELEV, | DEPTH gy B Vaive DEPTH
(Foot) | (Feet) Description USR] || Well Completion Detail |GFeot
.. ?teelp%gsiggt Top )
0 Ground Surface 1008.2 P S e
> ~
R N7 7 S B 3 TR T ©
Loose to dense, reddish brown, l 10 ;éb
Bl SN i l : Dol |4 4—Conerete
AR
15 ( alel 67 Steel Casing
i SM | with Locking Cover
S T 4 % 1 Portiand Cement/ |95
— Sodium Bentonite
t Grout
| X! j
i 8.0 v N 2" 1.D. SCH 40 PVC I
SANDSTONE: brownish red, fine  {Run 1] Flush—threaded ;
grained, well sorted, rounded, weak: s5 | NX | : — i
10| to moderate cement : l>_-|<-—6" Borehole -~ 10
10.4 I S i
MUDSTONE: reddish brown, sandy 1 | ' j
us |y — |
12,4 L |8§f L — . ,
SANDSTONE: brownish red, fine i ! — ; o
grained, well sorted, rounded, weak ] |
- to moderate cement ! ||
15 ] ... conglomeratle with sandstone, | SS - ; |15
mudstone ciasts at 15.1° to i - :1
17.0"; coleite and gypsum filling | N
17.0 vugs, graln boundaries ! —- | —
MUDSTONE: sandy, very fine grelnedh NX —
with hard sandstone iayer at 23.2" | ‘ —
to 23.8". Occaslonal reduction spotd lsox' ——
o~ laminae l 80 ] Y__] o
20 — i I i_. 2
S—— i._._i
| —
- | —
MS ’ NX m%zéi .
25 _| B : I 25
. —— -
dos.00 [
_kuﬂ " i £ 26.0"_ }|— —
| NX : ¥ __Sodium Bentonite
* 77827. 1280 Peliet Seal
| PO R [
30 — : EQ——Scnd — 30
30.2 71" SANDSTONE: brownlsh red, fine fRun 3 - '{
grained, well sorted, rounded, weak NX . %
to moderate cement, slity to 34.0| - :
clean below that o =
- graylsh—biue reduction zone at o B 5® 1.D. SCH 40 PVC
el d oo y 1% 0.020" Slotted Screen
35 ss 100 1 o
S I B =% |
SN EY o i =
4 S | 4o
e e
Monitoring Well Record 1327 A

JAMES L. GRANT & ASSOCIATES

geotechnical englineering * management ©

computer science
DENVER, COLORADO
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-

) o) e Y— l R e o o o T
escripiion { }2675 || Well Completion Detail |treet
. B _
40 L 40
] SANDSTONE: brownlsh red, fine | 7&m s| I [
grained, well sorted, subrounded to! i NX : ; ‘
: rounded, cleon. Patchy yellow~ | | | Cap l
' gresn minercls oppearing below i | P i
41.2" Conglomeratic at 421" to ! l . ] ';
43.2° and 44.8' to 46.9' with lithlc| | L ! :
clasts, vug-like porosity, calcite I 100%: i
45 —| and gypsum cementing clasts lning' SS ‘ e — 45
wugs. Crossbedded et 43.2° to j ! 1 l
44.8" with gbundant gypsum J : ; : E:Jﬂutmec?cih!}lfnﬂe |
... becomes silty below 46.9° { } : [ l
: . i i ! ! 1
L S i
Lo oo i
i H i }
50.0 i 1 § ! . |
1 , R e
| B.T. ® 50.0 N T i
i ; : : :
| i‘ i v
! I §
I H p [ 4 N >
L S T !
(33 —-i : ' 1 ; i ) =55
: A Pl ]
i § Pt b '
: E A T A T !
; t ‘ 3 5 '7 I |
' S
T T B :
Py + i [ ¢ : l 1
5 = S B S R i
| | | j i ]
! I ? !
T v {
! , [ i | ‘
Co | |
Lo ' |
65 — | g i 65
; b i |
! | | i !
| : i | \ }
| I ' : I |
T T R '
BEEEE
70 ~ { ! [ ; | ; — 70
: i i : 3
' IR
oo
l )
! {
.
75 — o P E——'/s
I ( !
Lo |
- m———— L ' [ f l =
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==y
ELEV. Sampls| “N°
. . el | Yol Srephh . .
| Description USC [ TRee | Well Completion Detail |feen
i Steel Casing Top
0 Ground Surface 1008.2 l " Top PVC Datum  1008.42
( R SRR R T °
; Loosa to dense, reddish brown, X
| Sy SAND l — Concrete l
| l |67 Steel Casing
SM ' | ‘ ‘_ with Locking Cover
5 _| ~ |y Portland Cement/ |- 9
Sodium Bentonite
Grout
2" L.D. SCH 40 PVC
8.0 ~ SRS
SANDSTONE: brownish red, fine | ! Flush~threaded
gralned, well sorted, rounded, weak! s§ | !
132 =y SSTICUSREN ER o | L,L:L-S " Borehole 10
’ MUDSTONE: reddish brown, sandy } L
| il I 5
|1z4 o i e ; \ *—l
| | SANDSTONE: brownish red, fine | 1 [
| | grained, well sorted, rounded, weak! ! H
i ' to modergte cement H
R ST glomeratlc with sandstono, ss i q L 15
i tone ciasts at 15.1° !
f 170 calcite ond gypsum ﬁl\lngT I l
117.0 wgs, graln boundarles 1 | ! i :
MUDSTONE: sandy, very fine grulned; | | = ‘
with hard sandstone layer at 23.2° { | =
to 23.8", Occaslonal reduction 990{.9’ : =Y !
iaminae ! 5t o
20 I |1z e 2
! [ =
| |
1 I = —
' MS [
| 25 ﬂ_ = ] 25
= T
‘ = ]
= ]
30— ] 30
0z SANDSTONE: brownlsh red, fine -
grained, well sorted, rounded, weak —
to moderate cement, siity to 34.0' p—
denn below that
grayish—blue reduction zons at |
1T 302 b 3 |
35
35 s I Sodium Bentonite %
Pellet Seal H
- 4—Sand
: ® 1.D. SCH 40 PVC
40 - . 0020 Slotted Screer| 40
Fos JAMES L. GRANT & ASSOCIATES Momtorlng Well Record 1327 B
Locatlon CHAARRON FACILITY, LOGAN COUNTY, OKLAHOMA
geotechnical engineering * management ¢ Coordinates 10,090.43 N 10,100.10 E
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ELEV, | DEPTH ! —
. . o imanvd; Value
Feot) | (Feot orophid . . |DEPTH
(Foot) | (Foat) Description USC e [ Ree | &7 Well Completion Detail ’(r..o
— | / L/ /
o a4 "
| S : -
SANDSTONE: brownish red, fine | i | 2=
grained, well sorted, subrounded to| : s
rounded, clean. Patchy yefiow— { | '
zo;p g::erars appearing gdow | %%‘5‘; b ==l
2% glomeratic at 42.1" to | [ L0 oo L .
432 ond 44.8' to 46.9' with Iithic | ’ t ~ ey T SR o Pve
clasts, wug-like porosity, calcite ! ! o 1 — . - crean
45 — and gypsum cementing clasts lining SS ! = s
wgs. Crossbedded at 43.2" to ! } : ' 2]
44.8" with gbundant gypaum ooy b . %— Sand
~. becomes silty below 46.9’ i ! i i 25
| i
b i
50 —1 | Sump |L50
i ’ {
Cob Cap ; H
e P |
153,00 : . _
’ ! ; !
; B.T. @ 53.0 ! b )
55 — ; oo L, 55
N | |
A
! | Eo
! s
I
P - ! ) ! 1 ¢ ] -
] t |
‘ i ) | (—
P
l
’ L e
| P i
| 65 — ’ | 65
j
!
| | |
70 — { —70
| |
|
i
75 — 75
e i
- = e =B S J i
s JAMES L. GRANT & ASSOCIATES Monitoring Well Record 13278
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———

FLEV, | DEPTH - v Wl L
B e Description use R BT Well Completion Detail |20
’ I / - Steel Casing Top
g | Sround Surfaes Baa.w / ’ Top PVC Datum 1001.48
TR R NAB a7 4 =
Firm to hard Slity SAND and Sand AN Ay
SILT, damp SM— 1t 44— Concrete
ML 1 rd- b A7)
el i K 1y -
l ‘ AN AR B 6" Stesl Casing
| ] 40T 4 with Locking Cover
: ! ABEY —
5.0 MUDSTONE: sondy. very e oramed —1‘ | —-a;__Portiand Cement/ (- 5
whth grayish biuse reductlon jaminas | -7l t g::&:m Bentonite
| Ms ' - 2" 1.D. SCH 40 PVC
L‘j 1 Flush—threaded
10‘“:2)_i [ 5 EI-—-S' Borehole — 10
SANDSTONE and MUDSTONE: Inter— | !
bedded, siity fins grained sondston :
and very fine sandy mudstone, L i
Considerable weathering and drilling| e E
fluld loss i o
! @ : ,
15 _ leo | B ‘ ; 15
| ! MS g ik E
! 's) —
 n ﬂ E
A i
| & N !
t = 5
- ,[ & o E ]
20.0— ! o s 20
i " SANDSTONE: very fine grained, sity, | L I
sand gralns well sorted, rounded, sooclers [
—. severgl thin mudstone Interbeds pase) T
;r(;d occaslonal reduction spots Sodium Bentonlte
.0* to 21.0° .
g ! { 240 Peliet Seal
25 _; ... becomes fino gralned below 25° | RN SR - 25
’ ] R . ] i 1 +
L= '¢—Sand
H ) =
' ' ' = 27 LD, SCH 40 PVC
30 _y - cross bedded ot 29.9" to 324 e e 0.020" Slotted Screenr_ 30
—l -. becomes medium grained with
mudstone clusts gt 32.3" to
526 32.6°, wall camented
MUDSTONE: sandy, very fine gralned
with several 1-2" reduction zcones
35 _| | 35
MS cop
Sodium Bentonite
Pellet Backfill
Al 40

JAMES L. GRANT & ASSOCIATES | Monitoring Well Record 1322
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ELEV, Sanple 'ﬁi -
(Foot| ooty Description USC [T TRee] T i i |oEPM
p W (R w Well Completion Detail {(Feet)
] B // / B
40 ! l 40
s y 0 o=
ame as 3268 to 40.0 MS i
142.1 |
! SANDSTONE: brownish red, fine !
grained with 30% to 40% siit
content, grains well sorted, sub— ?"f"‘i’“samf"?”“’ I
45 rounded to rounded | ellot Backfil l,
P 45
| ... becomes clean below 46.5' : | i
) H l )
: - thin mudstone Interbeds at i !
| 48.2° to boring termination depth, ! i
49.0 — |
()
% - B.T. @ 49.0’ ] 50
] 3
P oy | :
| o |
] i |
o 5 |
] ! ;
155 < nowm b I 55
! ! descriptions are token from Well A b i
; j 1323, which ls located 14" West ;
! i i
o | -
L A
i 60 ! | ! I — €0
i i | H
i \
3 ]
' | | E
1 [ |
] P |
| 65 — oo L_ 65
! : Voo !
oo
| R
! 1 ' H
! y !
7 o L 70
! ]
)
7 ~ . | - 75
80 , J 80
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Sample| “N*
S intarvol | Voius Greoh . .
L Description USC I Reet  Iw] Well Completion Detail |
— ——— : ad 1
; / / Steel Casing Top
0 Ground Surfoce 998.9° } ‘/ TR ¥ Ris Yoes
R, R | i ! r~ 0
Firm to hard Slity SAND and Sondy, i »
SILT, damp 'su ! i Gﬁhsteelk_CcsIgg
:SM— w ocking Cover
i e : Concrete
] {} '
} H 1
5.0 !' Portland Cement/ 5
MUDSTONE: sandy, very fine grained, Run 1 i .
with graylsh blue reduction Iamlnoeqf NX b [:] g?gmm Bentonite !
: i i L B ;
! 'MS 1 136% [ [ S
i [ 23 -
| H =
13.?’: ] J! N = 5_.] j——6" Borehole — 10
: SANDSTONE ond MUDSTONE: Inter—!  lrum 2 — t;\
! bedded, slity fine gralned sandstong Y NX =
! and very fine sandy mudstone. | H [: L-——-l
i Consliderable weathering and drililng H — L Er——1 i
! fluld loss \ T 1 1!
» ! s B 4 — !,-_—1 ;
15 ] - ! s =4 E_z LD. SCH 40 PVC |
! . 3% Sais b - | -
! i Ms i S22 tx [:l {——: Flush—threcded ]
! ! ek,
! b 1§ Ik = i
i | !
A ! i % \ — :t:‘ 5 ‘
" I
P00 —— - | E — -4
SANDSTONE: very fine grolned, sity, P3| | [ {4
; sand grains well sorted, rounded, ! j NX i :[ :j ]
: .. several thin mudstone Interbeds ! ) i i ==
and occagslongl reduction spots i s s E
20.0° to 21.0° E { i i
i e —
Ik
25 | .. bacomes fine gralned below : %g& b '"’_:! i L_ 25
2.0 : —1 Fj
L. ' | !
S b o O
) ¥ L.
S ==
i < :
. Cross bedded ot 28.9" to 32.4° I| I 3
30 —‘ .- becomes medium_grained with i ! e - 50
mudstone clasts 32.3° to 32.6', NX I
well cemented E
i 326 ; ' —
MUDSTONE: sandy, very fine grained, ! ]—-l
with several 1-2° reductlon zones hoo%! — }_~.1
35 _ 100 : 5 L35
|
r MS ! g__n_ 1
! [
) | ‘ = E 40

JAMES L. GRANT & ASSOCIATES

geotechnical engineering * management °
computer science

DENVER, COLORADO
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ELEV, | DEPTH 4 !
LR rval| Velue | DEPTH
(Foot) | (Fost) Description JUSC T TRz e Well Completion Detail |@ut
i i .} slze RQQ_L_-_A_ S
S R R A
; VAR WA F
40 — . S : o
; g ; ey e = =
! Same as 32.6° to 40.0 : TeRun . i Ej I
l MS Ny fERy e %
e e e oheed § — ;
| SANDSTONE: brownlsh red ﬂne ! i , ! E: ey :
i gralned with 30% to 40% siit : ] . ! s B e :
EI content, grains well sorted, sub— . ! : p— :
1 rounded to rounded | ; 100%: — :
45 —1 ; i 00 —_— +— 45
| . 1 : : e 1——’ ’
! ... becomes clean below 46.5° ; 58 i ) ] e
i e 1P P S pertand © t/
: | , ; L and Cemen
! { ... thin mudstone Interbeds 48.2° | : i " T €— Sodium Bentonlte
i 1 to 50.0' ; ! : } P Grout
: ; ) : i ; : 1 B
150 S B Sowal o :
T e T S s — : 50
| ' MUDSTONE: sandy, very flne gralned ; ;’"x ! i s :
! ' with occasional reduction spote i LG ' =t = ;
! : and sond clasts : : ; ] —1 — :
o . — ’
) i ! ; ; S :
Lo ‘us | b i
[ : ‘ : 100’? L__] (- :
j o8 3 Lo T TT w2 1b.ScH 40 Pvc 55
3 i ‘ ‘ : : L ’__' Flush—threaded E
" ) I‘ : : ‘ — .
Lo ST B — ! s
e - == ;
g ! : SANDSTONE. fine gralned, slity, wefh ; ) o )
~ | sorted, subrounded to rounded, ' : : i LemN ! - H
! : weakly to moderately cemented, | i : . I t
: 60 ' conglomeratic with sandstone, : :Ru_; ! S =t =y f_ B0
) | mudstone ¢losts ond vug-—like ; !'}?X ¢ i [ i E == |
' i porosity 60.8 to 61.1" S T e . :
| i ... sandstone bscomes mostly cteon : ' R it — = :
: | below 617 =y r 1 P ——f i
! Tl B S |
S A T S B : ']
s o hoom T
L 6D Tt .. becomes crossbedded below 1 | (100 ! At — a ;_65
r | : 70.0° with occaslonal thin, i = i i g i — '
} : t : L o o ] .
; i shaley laminatlons ; ‘ I ! 1_‘5 L ]
| L B o 5
o ] B BB ;
e T R 5% i e R i
I ool AR —
70 4 . e ; [0 i L. 70
i ] P omes| 1L - ;
: ; i MRy L ke = |
; : ) J ! , i : I
b 1 t i ) ! '
| b i - |
b R Ty i
! o ez ! — i
757 .. thin mudstone bed at 75.5 1o | I e t—; — — 78
i « 76.6" with gray laminae ; ' l ] o= } )
| L e s
i : ' ’ 1
| I e :
! ' i L H [ 1 E |
»/L 8o | | | l | | 80
JAMES L. GRANT & ASSOCIATES | Monitoring Well Record 1323
Location CIMARRON FACILTY, LOGAN COUNTY, OKLAHOMA
geotechnical engineering * management ° Coordinates 10,387.37 N 10.224.06 E
computer science Driled By KERR-MCGEE Driliing Methed CORE
Logged By PFB Checkad By SLW
DENVER, COLORADO -Installation Date rebruary 14, 1989 Page 2 of 4




. interval Valus - ’ : DEPT
Description USC e “—‘gg f ] Well Completion Detail |(Feet)
RS S S— o .,_.3“*7__._./._ e e on e e ‘
i
4 / ’

80— . / _}_‘_ 7/ / -
SANDSTONE: fine to very fine | Run 9 i 5 - |
grained, siity, well sorted, sub~ | NX : — [
rounded to rounded, moderately | ss ; . W :
cemented. Occostonal patches of i L !
yellow—green minerals and shaley ! L ,_: i

B38 laminge E r__i L )
MUDSTONE: sandy, very fine grained, 97%’ < —_ I

85— reddish brown, occaslonal reduction 51 2 L — 85
%pots . , s e e !
~ conglomerotic at 83.8" to 84.3 | i : I A — H

: ! s L
L E 5o '
| P : : ,
j MS | | ! : = — '
90 — ... bscomes very sandy below go_o" !r ! : I‘"_"‘f i Portiond Cement/ L 90
10 , : i Ej—— Sodium Bentonlte v
l NX : z t:: —]  Grout !
! { ':: : _| 1
! ! : : — '
! ' = =
! :
e S B H S =

95 — > fine to very fine 100 A - . — 95
grained, silty, moderately cemented i 1 N - n=l ._. 2" Lb. SCH 40 PVC :
. becomes falrly clean below 96.0' i % — Flush—threaded ,

SR Sy N S g
i ; an — :[ i
,} i.-.- iy r‘-.-.A ]
{rony lj — \
! PN P— !
100 — | i ; : — 100
Run 11 i £xe — '
NX ¢ “vq b & :
. 1 ¢ ?
| PR s ;
| ss | % r_—j = 3
i et :
i — ~'
105 | l100m : r—j ey L 105
... conglomeratic at 105.8° to ’00‘1 : 1 |
106.0 e B ;
B A — - i
i3
o ] !
140 _| .. becomes crossbedded below N ey ] Lo110
110.0' mn 12l | ] z
I NX ; I |
S O 112-2: '
112.6 ' == i ;
MUDSTONE: sondy, very fine grained, ! zoy _ Sodium Bentonite ;
occaslonal gray reduction spots, | =0 Pellet Sedl '
accaslonally conglomeratic 00% ; ey N '

115 — 99 SEansL 115

- M5 f 223 il e Sond )
e 0l : .
: S TR . " i
i 2= Dl 2% 1D, SCH 40 PVC
117.9 - — i = 15 T 0.020° Slotted Screen |
SANDSTONE: fine to very fine B i £ |
grained, elity with horizontal lom—~ | SS | Tk -1 |
] 120 inations, moderately cemented i ] i : | 120
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S S e e e e e o LR R E S
ELEV. | DEPTH T el Value il » - DEPTH
(Foot) | (Feet) Description usc ﬁa‘% | Well Completion Detail ((mx)
&
‘ VN
120 / LSS (4= - - 120
SANDSTONE: fine to very fine e 13 i ..
grained, siity, brownish red, NX L_ 2" I.D. SCH 40 PVC
maderately cemented | S -1 %77 0.020" Slotted Screen
| i %
‘ &— Sand
125 — '. 193% -
! 23
|
| s 1
'. |
|
130 ~ .. slit content Increases to about | ! cop
50% at 130.0° 10 131.5° fum 14
| NX
|
: Scdium Bentonlte
l100%
350 Pellot Seal
L= - A
aed’ ’7
ﬁ B.T. @ 135.3’
R |
I PV l !
| ]
' !
[
145 ...
!
150 —
155 .
160
e

JAMES L. GRANT & ASSOCIATES | Monitoring Well Record 1323
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ELEV. | DEPTH D ot Usc |mimma] vae — 2 . IDEPTH
(Foot) | (Fost) escription > (R | Well Completion Detail {(Feet)
J\ - s——Steel Casing Top
’ [ Top PVC Datu 1008.44'
0 Ground Surface 1006.0° P % 4 A7 P . 0
Loocse to ve&odanso. brewnish~ 8 ial 5 6" Steel Casing
red, Silty S .
© # with Locking Cover
M 7 ! | a1 Concrete
5 - 1 L. 5
Portland Cement/
. %0 Sodium Bentonite
] e Grout
’ SANDSTONE: brownish~red, fine i .
grained, silty to 12' ?I Ii‘D.thH d4—g PVC
ush—threade
10 ] E — 10
< 6" Borehole
.. then becoming clean, medium sS | NX [ -
grained, hard, crossbedded [ """ ——
0 IR v B
15 _ ' ﬁji{-} = - |15
1002 bz ’: —
100 —1 [
16.9 — ¢ -
MUDSTONE:  reddish—brown, [ t [ O
allghtly sandy, occasslonal reduc— | ]
tion spots ] .
~ tap | sl | 20
i —— S——
o Fun 2 —
| MS | NX 1 :
g L]
[ 25 _| ; : E |25
95% - |
92 — : |
27.5 — —
SANDSTONE: fine to very fine } A B
groined, siity, weakly cemented,
with several very thin mudstone : —
30 .| loyers 28.5" to 30.5' = )| — 30
| : ]
... becomes clean below 32.8 , —
35 _| 75% L L 35
.. R R -
...becomes medium gralned, beans -
conglomeratic 37.2' to 38.3 o -
with patchy yellow—green and W) L
black minerals = ]
i 40 ... thin mudstone 38.3' to 41.0' 4-’.—2—2; = 40
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ELEV, | DEPTH . Bl van | loreond : . |pePm
(Foot) | (Feat) Description USC G Rec | Well Completion Detail |(Feet)
]
— ;
!
40 | o 40
Same as 27.5 to 40.0° | us RS s
4.0 ': :
SANDSTONE: Brovmish—red ﬁne i Run 4! :
grained, well sorted, subrounded— ' NX :
rounded, silty to 42.4, then clean. | ; j I
Weakly cemented. Cross bedded . i , |
to Tshs' 5 ! L — :
... Thin mudstone layers 44.3" to | ! !
B T aaa and 468 to 47 i ;_9977%' 5 b - 45
R - |
: I Tt — Portland Cement/ |
| Voo j E"‘“ Sodium Bentonite
b : G s e i Grout
i 8S P -
1 ] | :
50 — Loy — : — 50
| Ly | =l |
f Rn s ! _ L] !
; NX 1 i i
i ; i t{ L i
; i | : f ; — ;
55 oo — i
-.. becomes hard, medium gralned, ; | ‘75 E T 21D SCH 40 PYC | 55
slightly conglomeratic 56.4' to ¢ : T J Flush—threaded .
57.7° with cclcite, gypsum i : ! —
57,7 ———oment R E f
. 4 =1
MUDSTONE: sandy, very fine to . | ; by
— fine grained with reduction spots ! ! H 1
2 { MS i
61.0 I ? : —
SANDSTONE:  brownlsh—red, fine | : ' ;i ]
grained, well sorted, rounded, i Run 6, I O ot
moderately cemented, clean to | NX 3 bomd
slightly silty : I —
. ! | =
65 —i ... mudstone layer 65.° to 67.0° i i |
R ' ! t H
. | 1.79%; S
[ i (79 EE]
| P .
! ! ! i
| i ! =
! i -
70 — i l‘ ::1 — 70
ss ! b
Runy 7} j
NX | *
| =
75— 79% ! - 75
- | L E
" - g0
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FLEV. | DEPTH . 4. ) Value .
(Foet) | (Foet) Description USC 1o | hee %1 Well Completion Detail |(reen)
80— 80
SANDSTONE:  fine grained, well !
worted, rounded, slightly sitty | | :
.. becomes fine to medium grained | Run 8, 5
B’ to 84.1", well sorted, subaong—! NX i
| ular to subrounded, moderate to | SS i |
well cemented with calclte and | Lo t: ]
gypsum, vug—Iiike poresity, sait |’ L i
85 _4 and pepper with dark minerals | i 1 |- 85
ond bltumen ! II ] 1
86.0 ~7... becomes siltier, finer gralned, ;ﬁx_, ’:j |
more wecakly cemanted below ! 85 Y 1
84.1° / | Pf:j i i
MUDSTONE:  reddish—brown, ! - | |
siightly sandy | MS : — :
90 | i — i: — 90
91.0 . —! I
SANDSTONE: fine grained, siity, el - | — t ;
well sorted, rounded NX | | S 'I
Y T ot [:: ! !
| : e |
... Hard, well cemented layer 84.5' A N A i
I | “to 954 i b [ — I:-;
85 — .. Mudstone layer 95.4° to 96.0' . : —= 1"’95
149% apage i I
i
: ss| | 5 |
' )
) ! 1
7~ SR -
100 — : H [ ! H F— 100
H i
e = 5
u | ! NX c\ —
103.4 _ J ; ’__! r,__| {
MUDSTONE: _raddish—brown, : ' —
105-‘ slightly sandy | ;j L105
i MS
| 76% 2" I.D. SCH 40 PVC
75 Flush—threaded
|107.
| - SANDSTONE: brownish—red, fine
| z grained, well sorted, rounded to ;
H 1o subrounded, falrly clean. : I" 110
ss ! E E !
Run 11
|
| NX P Portland Cement/
i &~— Sodiurn Bentonlte
115 | i I Grout
1857 :
MUDSTONE: reddish—brown, 90%
slightly sandy MS I 90
117.8 |
SANDSTONE: brownish—red, fins i b
grained, well sorted, rounded to ss
120 subrounded, faldy clean. |
= NS o e e T i
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Location CIMARRON FACILITY, LOGAN COUNTY, OKLAHOMA
Coordinates ©9B30.38 N  10,411.70 £

Driled By WINNEX, INC. Drfiling Method CORE
Logged By PFB Checked By SLW
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-

| e o SO Sy e i
azv.Iwm L Bt vaus |
(Foat) | (Foot) Description use .a._iv:" “m1 Well Completion Detail |ty

L
|
1
120 N Some as 117.8° to 120.0° l Porliand Cement/ 120
121.0— e 4 Sodium Bentonlte
MUDSTONE:  reddish—~brown, siightly | Grout
sondy with occaslonal reductlion spots
.. becomes sandier below 123.5' g Sodium Bentonite
{ Pellet Seat
125 | 2" ILD. SCH 40 PVC
- — Flush—-threaded ‘-— 125
SANDSTONE: brownish—red, fine !
gralned, well sorted, subrounded to l |
rounded, siightly silty, moderately !
| cemented ; }
i !
i ? |
_ i 2" \D. SCH 40 PVC ! k‘
L | 0.020" Slotted Screen ;' 130
! !
: |
]
! e SONTG !
' |
!
135 — ‘ l——135
; Sump
]
; l Cap )
{130.0 1 _ .
T I B
y N
0 B.T. @ 139.0 o 140
| .
l ' i \
R
" ; . ]
| o
145 — | i | - 145
RN
RN
i ; !
f f .
150 = { : — 150
' i
| |
]
S .
155 — b l —155
" i i '
l !
I f
i |
; }
160 | \ 160

JAMES L. GRANT & ASSOCIATES | Monitoring Well Record 1328
Location CIMARRON FACILITY, LOGAN COUNTY, OKLAHOMA

geotechnical engineering * management ¢ Coordinates 983036 N  10,411.70 €
computer science Drilled By WINNEK, INC, Drilling Method CORE
‘ Logged By PFB Checked By SLW

DENVER, COLORADO instaliotion Dote March 9, 1989 Page 4 of 4
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ELEV, ospmr e Fial o | orpnad .
(Feat) | (Foot) Description U0 I Fee =71 Well Completion Detail |fret
P StoelpCosing Top
. : T (o .55’
0 Ground Surface 1005.9" Orain o PV Dolaoy yoosas
R LR ROTEZ 1~
Loose to very dense, brownish— .
silty SAND e 8 Stee! Casing
b with Locking Cover
M 40" Concrete
5 _ 5
t LPoﬂlund Cement/ B
4 Sodium Bentonlite
- e Grout
: SANDSTONE: brownlsh—red, fine
g 2" 1.D. SCH 40 PVC
grained, siity to 12 [ F=L_Flush~—threaded
10 — & ] [ 10
— 8" Borehole
-.. then becoming clean, medium ss j :
grained, hard, crossbedded ey L L
S
o =B e
15 _| EC) I e I 15
SR B
16.9 : -
MUDSTONE: _ reddish—brown, I, [N N
slightly sandy. occasional reduction A=l -
[ spats it —
20 - ::: | a9
Z51 —
MS Tk ]
25 — afth - — 25
27.5 " L
‘ SANDSTONE: fine to very fine e |
gralned, slity, weckly cemented, ==
with eeveral very thin mudstone = i
30 —{ joyers 29.5' to 30.5' = - — 30
. G C1R
Sodium Bentonita
- becomes clean below 32.8 g Pellet Seal
s :
35 . = - 35
.becomes medium grained, : rxs|
conglomeratic 37.2° to 38.% Y IO sk .
with potchy yellow—green and WX P des] 2" LD. SCH 40 PVC
black minerals e ccE—.:[ 0.020" Sletted Screen
40 | ..thin mudstone 38.3' to 41.0° B S=] =1 40
7% Monitoring Well Record 1329

JAMES L. GRANT & ASSOCIATES

geotechnical engineering * management ¢

computer sclence
DENVER, COLORADO

Location CIMARRON FACILTY, LOGAN COUNTY, OKLAHOMA
Coordinates 9835.33 N 10,405.36 E

Drilled By WNNEK, INC. Drilling Method WET ROTARY
Logged By PFB Checked By SLW

instaliation Date Merch 10, 1989 Page 1 of 2




DEPTH
(Feet)

e JAMES L. GRANT & ASSOCIATES

geotechnical engineering * managsment ¢
computer sclence

DENVER, COLORADO

45

— 60

— 65

— 70

— 75

80

Sarple) W
. . rterval| Volue . .
Description use % i *=7] Well Completion Detail I
e | RQD

; A
0.0 Some as 27.5" to 40.0° MS ol

SANDSTONE: brownish—red, fine

grained, well sorted, subrounded to ¢ .

rounded, slity to 42.4’, then clean, 2 o e e

Weakly cemented. Cross bedded 2 *

to B.T. depth ss ;s .

Thin mudstone laysrs 44.3' to 450 |:-1=-:
45 — 444 ond 45.8 1o 47 o B B o

K ‘@*+— Sand
ok UL 5 I
48.0 —|; - =——1+— Cap
48.0'
B.T. @ 48.0°

so =y
55 —
60 -

NOTE: Descriptions taken from

Well 1328 located 8' NW of this

location.
65 —|
70 —
75 -

e L e R e

Monitoring Well Record 1329
Location CIMARRON FACILITY, LOGAN COUNTY, OKLAHOMA

Coordinates 983539 N  10,405.36 E

Drilled By WINNEK, INC. Driling Method WET ROTARY

Logged By PFB Checked By SLW
Instaliation Date March 10, 1988

Page 2 of 2




- S =
ELEV, | DEPTH| - Y Core [Rec, rh : 3 DEPTH
I(rut) (Foet) Description usc | fun Ro“o[ *%1 Well Completion Detail |(reet)
Lock Steel Casing Top
Drcn F"_"Top PVC Datum 997.70'
0 ] Ground Surfoce 995.2° i N 5
KRR R f ' O 1 ;:\/ AT\
Loose to very dense, fine to very i 4 14 .
fins, Silty SAND, some roots and | | 4 6 ;thsteelk’cos,ggv )
organlc material M ) Py 1 Wi ocking er
5 | a3l __Portland Cement/
i | y 44 Sodiutm Bentonite
4.5 ———] Grou
5 —] SANDSTONE: brownish—red, fine | — ]
gralned, well sorted, rounded. i : »
Becomes medium grained, pinkish | s / 1 : —Fz'! l;\D. tECH d4g PvC
gray. with black tarry spots Jl -y 1! l L_—‘ ush~threade
7.3 ; -
MUDSTONE: reddish brown, o NX | | | L_—6" Borehole
oceasional reduction spots i i 320 i — |
l : » 20 ] ! [ s | '
10 — ] I i 10
| o — -
! 4 i . ]
o % o — E :
2, . :
l’ ‘ : s ! NX ! i ﬁ A I
I'M 1 ' 1
¢ 1 — = ,
! , : I i
el IR = = e
i Dol lesm " i |
L | ! lest — = i
i . becomes sandy below 17.5° [ : f | E L i
! i t ) | S I
} . 1 . H
h lt o E o= i_ |
50 =1 SANDSTONE: brownish—red, fne 1 1 . | [~ P b—d L 20
i gralned, well sorted, subrounded to: | | | — i
rounded, moderately cemented, i : j " } .
| slightly sity, calcareous . n oL o H
! Lo 200 I I
' D 3 :
» ' l | o s o
o5 | becomass clean below 24.5 \ i a [250; 25
73%)
173 - Sodium Bentonits
l : . Pellet Seal
| "128.0° '
! 28,7 \
- becomes cross bedded below ; ; - ;
. { o SS 1 | }_ 30
. becomes fine to medium graln-\ sRun 4 i . ¥—Sand
ed, conglomeratic 30,6 to 31.2° §NX ' i l
with mudstone clests, patchy 90% '
yellow—green minerals \ 80
thin mudstone layer 31.2° to : »
322 h | 2 I.D.._ SCH 40 PVC
} 0.020" Slotted Screen
35 - cross bedded 34.5° to 40.0° ‘ “35
— R
r&t?x I {
T 96% l
96
40 40
==

L

JAMES L. GRANT & ASSOCIATES

geotechnlcal engineering * management

computer sclence
DENVER, COLORADO

Monitoring Well

Coordinates 9657.08

Drilled By WINNEK,INC.

Logged By PFB

Installation Date March 10, 1989
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Location CIMARRON FACILITY, LOGAN COUNTY, OKLAHOMA
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JAMES L. GRANT & ASSOCIATES

geotechnical engineering * management ¢

computer science
DENVER, COLORADO

. . ‘ - D
Description Well Completion Detail |Foen
40 40
SANDSTONE: fine groined, well —[
sorted, subrounded, weakly te Cap
moderately cementad. |
Thin mudatone layer 40.7' to 40.9 |
' Sand :
445 L
45 45
—1 B.T. @ 44.5' :
i
ﬂ | :
50 — = 50
E ; i )
{ P E |
i { A i i X
| | ’ } ; : i 1
| . ! ! i : H H
b . 4 1 % 1 }
|55 — R L 55
| i . : i !
l 3 b cod !
P A |
o R |
P Py
i 60 — P lLso
: ST i
{ ! ; ; i i |l |
3 . ) (1 5 .
| RS |
| ; ' t .! i
| ! N S B T § i
1 : 3 i V 1 R 3
les I ;
1% I . =
L I A
! ’ T |
| i ! f I ! :
i | ) X I
: [ ) L ! |
t ]
’ : o i
70 — : Lo | =70
A
i b !
‘ AR
Lo
.
75 — i ' | 75
: |
| : |
| 1
| |® ) | 80
Fo

Monitoring Well Record 1330

Location CIMARRON FACILITY, LOGAN COUNTY, OKLAHOMA
Coordinates 9657.06 N 10,231.32 £

Drilled By WINNEK, INC. Drilling Method CORE
Logged By PFB Checked By SLW

Installation Daote March 10, 1989 Page 2 of 2




il g 0 =Y A
Sample| N~
. . Intenval| Volue . - DEP
Description USC (B TRe] | Well Completion Detail  |¢Feat)
e | RQD
Steel Casing Top
. Top PVC Datum 978.00°
a Ground Surface 975.3 o
KRR AR N
Firm to very dense, brown to 13 N 6" steel Casin
] g
reddish—brown, Siity fine SAND o " with Locking Cover
43 Concrete
Portland Cement/
4.9 78+ 5 5
m Be e
5 | MUDSTONE: reddish—brown, sandy, g?g&‘: ntent |
ms cfthlo:\ g::bit::d with ocecaslonal us i 2° 1.0. SCH 40 PVC
Run 1 G Flush—threaded
8.2 NX L 6" Borehole
SANDSTONE: Brownlsh—red. fine 94% cos
grained, well sorted, subrounded to o7 e e
10 = rounded, weakly cemented, slightly i ] Sodiurn Bentonlte 10
colearaous. ] Peilst Seal :
...Thin mudstone layers ot 8.8" te Fons] : ’
10.4, 10.8" to 11.0°, 20.2" to 23.B’ o7 . g
«.fine to medium gralned and Run 2 w1
conglomeratic 11,7 to 12.0° NX : :
36% s, %— Sond
36 b o
15 _| ..cross bedded below 15’ = 15
SS [Run 3 : * .
NX G 2" 1.D. SCH 40 PVC
R e <[ 0.020" Siotted Sersen
98% Sy 3% o= T
28 J N
20 | % T L 20
Run 4|100% = ] i
HX 1400
N
100% Backfilled with Sodium
100 Bentonite Pellets
25.0 Cop 25
B.T. @ 25.0
30 — - 30
35 _| |35
40 40

JAMES L. GRANT & ASSOCIATES

gaotechnlcal engineering * management

computer sclence

DENVER, COLORADO

Monitoring Well Record 1331

Location CIMARRON FACILITY, LOGAN COUNTY, OKLAHOMA
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Graphiey

F_

Well Completion Detail

DEPTH
(Feet)

Steel Casing Top

Description e
e | RQD
0 Ground Surface 987.1"
Pﬁ%‘&ry dense, %Mm.
Siity fine SAND grading to Sandy
SILY
{
i
}
5 - j
5.5 T SANDSTONE: fine to very fine ==
groined, well sorted, subrounded, 'i :
ity, weakly cemented ! !
7k :
‘ MUDSTONE: reddish—brown, sandy, : ' :
| very fine grained : :
Mg i .
10 ~ ; P
1.5 T R 2]
: SANDSTONE: brownish—red, fine H o
| grained, well sorted, subrounded to ; ;N |
i rounded, slightly sfity ; ; i
i ! ‘80%
: i . BO
15 — ‘ i !
? | i
] | ;
: ; i
... becomes clean, crose bedded A N
below 17.0° 1 Run 3y
! NX i
i : 1707%
20 — 1 | 170
| P!
1 ss )
i
i Run 4-
; NX
‘ 70%
25 — ' : 70
.. becomes fine to medium grained,
conglomeratic 26.2' to 28.1' with
sandstone and mudstone clasts,
calcite and gypsum cement
... thin mudstone layers 28.1° to |
28.6°, 28.9" t0 29.3, 29.7' to |
30.0°, 30.2" to 30.6
30 —
3.7
MUDSTONE: reddish—brown, sondy,
very fine grained
35 ~
SANDSTONE: fine to very fine | [50
37.0— gralned, siity
... becomes conglormeratic 38.6 to
39.1, bluish—gray S§
391 [IMUDSTONE: reddish—brown, sandy,
40 | very fine gromed MS

.....

. =

Top PVC Datum 989.54°

=
Y

N NNZNZ A
R 6" Steel Casing
wlth Locking Cover

t— Concrete

NN S
| LY

2L

__Portland Cement/
Sodium Bentonite
Grout

Flush—threaded

6" Borehole

T O T I THTTTTYTTTT_D#LPJ []

T T T T L T T L T T T T

2" 1.D. SCH 40 PVC

— 20

— 25

— 30

- 35

40

JAMES L. GRANT & ASSOCIATES

geotechnical engineering * management »

computer sclence
DENVER, COLORADO

Monitoring Well Record 1332
Location CIMARRON FACILITY, LOGAN COUNTY, OKLAHOMA
Coordinates

10,686.36 N  10,457.35 E

Drilled By WINNEK, INC. Drilling Method CORE

Logged By PFB
Instaliotion Dote Maorch 13, 1989
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ELEV,
I {Fool)

DEPTH Core Groui
2 . Rec. . . DEPTH
(Foot) Description use | n | gop | Well Completion Detail |(Fest
40 40
MUDSTONE: reddish—brown, sandy, -
very fine grained, weakly cemented. I R
Reduction zone 44.0° to 44.4° L ]
| )
44.4 — f : I R
45 —| SANDSTONE: brownish—~red, fine ¢ i - L — 45
grained, well sorted, subrounded to [ Aol - —
rounded, weck to moderate cement, | P, AN ! (S
sllghtly calcarecus, siity, occaslonal | S R S
cross bedded intervals ] . N R -
; o ]
50 — \ . — — 50
| sy ot 1
| veer _-— -
' Run 9 1 Portland Cement/ |
NX s : —e—- Sodium Bentonlte
50% Y - Grout
55 50 ] [l 2" L.D. SCH 40 PYC %55
sl T [ Pushethroaded
hl'l 10 ’....-.-. ) o
NX 1 [
o% I =1
60 e 100 .'..q‘. a— P e 60
o ] [
-~ conglomeratic with sandsteone, NX ey =
mudstone clasts, patchy ysllow— - 1 [
5 green minerals and vug—iike 100z 1 ]
"{ porosity 63.5° to 64.1°, 65.8° to 100 — — 65
66.8', 68.4" to 69.0 .
- = 2 H
NX L L ]
Y -
69.7 8% == . -
70 T WMUDSTONE: reddish~brown, sandy, 98 = ™ 70
very fine grolned, weckly cemented. = 7 :
T | L
T W -
z —~ —
75 — o a — 75
.
3 Run 13 o ”:'. ;
;.s.rsqudstono conglomerate 77.8' to NX ::"20 —
80 ih 80

JVAMES L. GRANT & ASSOCIATES

geotechnical engineering * management ©

computer sclence
DENVER, COLORADO

Monitoring Well Record 1332

Location CIMARRON FACILITY, LOGAN COUNTY, OKLAHOMA
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Drilled By WNNEK, INC. Drilling Method CORE
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Description Jun | £op Well Completion Detail |(Feet)

v
a MUDSTONE: reddish—brown, sandy.

very fine grained

825 4—!

SANOSTONE: brownlsh—red, fine
grained, weil sorted, subrounded to
rounded, slightly slity, cross bedded,

85 — slightly calcareous :
oo
SS 14 [
Nx es e
.. color becomes red and white 89’
g0 — to 84’ R
85% iy
-
||

— 85

Portlond Cement/
~—— Sodlum Bentonlte
Grout

— 90

85

94.0
MUDSTONE: reddish~brown, sandy,
85 —| very fine grained 2" 1D. SCH 40 PVC |- 95

Flugh--threaded

100 — — 100

[INERRARRARRERRRRERERENRANERNRER

MS

57% 102.0'
57
Sodlum Bentonite
Pellet Seal
105 - 105.0 105
L 106.0'|:: 1 :
06.8 | T ok
SANOSTONE:  brownish—red, fine &— Sand
grained, well sorted, subrounded to Run 18 i e 5 Ly
rounded, stightly siity, cross bedded, NX .1
slightly calcarecus i
110 — [ i 3 F—m
=3 2" 1.D. SCH 40 PYC
3T 0.020" Siotted Screen
83% el o o
93 It .
ss -
115 1iTh =t 115
. meg |
.- becomes siitler and conglomer— N el —— Sump '
atic 117.0° to 117.5 , le = Cap
I dst 5" to 118.6 88% P
oo puidatige: bum 107 == [ Backfiled with Sodium
120 N e %  Bentonlte Pellets 120

JAMES L. GRANT & ASSOCIATES | Monitoring Well Record 1332
Locatlon CIMARRON FACILITY, LOGAN COUNTY, OKLAHOMA

geotechnical englneering « management « Coordinates 10,686,368 N  10,457.35 E
computer science Drilled By WNNEK, INC. Drilling Method CORE
Logged By PFB Checked By SLW

DENVER, COLORADO Installation Date  March 13, 1989 Page 3 of 4




ELEV, | DEPTH el m DEPTH
(Foet) | (Foet) Description usc Re | Well Completion Detail |(Feet)
. A/
1122100_ Same as 106.8° to 120.0° SS |Rum 17 120
g e 88% It
:A‘}JDSTONE: sandy, very fine grain— MS B8 gzlﬂtim&?;(r}ltl?n ¢
123, ]
B.T. @ 123.0° ’
125 — —129
!
[
I
135 — : 135
!
!
|
140 ~ ) l | }~140
|
|
|
l
145 — | f 88
|
P
150 — 150
i
155 =~ 155
160 | 160

JAMES L. GRANT & ASSOCIATES Monitoring Well Record 1332
Location CIMARRON FACILITY, LOGAN COUNTY, OKLAHOMA
gsotechnlcal engineering * management Coordinates 10,686.35 N  10,457.35 £

computer sclence Drilled By WINNEK, INC. Driliing Method CORE

Logged By PFB Checked By SLW
DENVER, COLORADO installation Date March 13, 1989 Page 4 of 4




e e SR S
ELEV. | DEPTH 5 N m‘ vm. . . DEPTH
(Foot) | (Foot) Description usc R | Well Completion Detail |(Feet)
size |
N Steel Casing Top
Top PVC Datum 988.77°
0 Ground Surface 986.8° P o
A IS Very dense, AAUA=Brown. ﬂ'“e,% 8 e
Siity fine SAND grading to Sandy 3 [~ 6 Steel Casing
SILT | . 4 with Locking Cover
| SM— Iy A Y
| ML ; f— Concrete
5 — r' : B 5
9 T SANDSTONE: fine 1o very fine —4 Portland Cement/
gralned, well sorted, subrounded, ss —— Sodium Bentonite
7.4 . slity, weakly cemented —1 ] Grout
MUDSTONE:  reddish—brown, sandy, -
very fine grained i’ : E“T I.D. SCH 40 PVC
FMS | | |_] Flush—threaded
10 — i — . ~ 10
— 6 Borehole
11.5 I R S—
SANDSTCONE: brewnish—red, fine —
grained, well gorted, subrounded t¢ | | I} |-c 1 |
rounded, slightly silty [: —f |
15 ~ ' L L. 15
.. becomes clean, cross bedded b 1 [
below 17.0° ] ]
:.: w19.Q0
Pyy Sodium Bentonite
i I D T e Pellet Seal — 20
sl 2.0 B
s S Al
| : : :
B - 4— Sand
25 SO I = 3% 28
.. becomes fine to medium gralned, | | | [ P
conglomeratic 26.2 to 281" with Y il 2" LD. SCH 40 PVC
sandstone and mudstone clasts, 0024 . | 0.020" Slotted Screen
calcite and gypsum cement LX) i -
... thin mudstone layers 28.1" to i . .
28.6:. 28.9: to 29.3:. 29.7 to
30 — 30.0°, 30.2" to 30.6 . L 30
N7
MUDSTONE: reddish—brown. sandy.
very fine grained
MS Backfilled with Sodium
Bentonite Pellets
35.0 Cap — 35
»
. B.T. @ 35.0
NOTE: Descriptions taken from Well
1332 which offsets this location
40 14’ E~NE 40

JAMES L. GRANT & ASSOCIATES

geotechnlical engineering » management ¢

computer sclence
DENVER, COLORADO

Monitoring Well Record 1333
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geotechnical engineering » management »

computer science

DENVER, COLORADO

Logged By PFB

ELEV. | DEPTH . | Voo | |
(Foot) | (Foat) Description USC [ e %] Well Completion Detail
{ ]
1 ‘?teel Casing Top
7N PV t
0 Ground Surface 977.8 iR S Beium Bma
RERA R Z
Brownlsh red, Slty, fine SAND, 36 ; AR
grading to red fine SAND sP Concrete
i 50 -

— SANDSTONE: fine gralned, siity, | G.thSt“[ .C"s'(';g
interbedded with MUDSTONE, sandy. | with Locking Cover
very fine grained - = Portland Cement/

5 — | Sodium Bentonite

I ! Grout
| I Rt f 2" LD. SCH 40 PVC
; P g s ‘ ss NX Flush—threaded
SANDSTONE: fine to very fine N
gralned, weakly cemented, cross— 2941%— gzﬁ;‘;ms BTntonIto
bedded, grains subrounded. Siit o

10~ content cbout 10X to 20% to 11.0°) + § Borehole

--. clean below 11.0° £ ml
Run 2 P b e [
[ NX %&I o ﬁ—-—: Sdand

13.2 - :::}:| 2" 1.D. SCH 40 PVC
MUDSTONE: siightly sondy, reddish NX e 0.020" Slotted Screen
brown, occasional graylsh—blue 78% .

15 —  reduction spots 78 :
~. sandy, gray-blue reduction zone: |

ot 16.1" to 16.7 I Run 4
I NX
100%
100 |
~—% | 20 — 20
s NuUMercus closely spaced MsS
conjugate fractures at 21.0° to e 8
25.2'. Spocing about 2°. Some NX
open with black mineral coating Cap
surfaces | 88%
J 71
25 | 25
= Sodium Bentonite T_
n;.xe Pellet Backfill
100%
1 80
| |
29.9
g g SANDSTONE: conglomeratic with (~1\SSy — 30
a0, SANDSTONE and MUDSTONE
clasts, patchy gray-blue reduc—
tlon spots
B.T. @ 30.2’
35 — F. 35
40 40
JAMES I GRANT & ASSOCIATES | Monitoring Well Record 1334

Location CIMARRON FACILITY, LOGAN COUNTY, OKLAHOMA
Coordinates 10,688.14 N 10,776.31 E

Drilled By WNNEK, INC. Drllling Method CORE
Checked By SLW )
installation Date March 12, 1989 Page 1 of 1




I

|a£v. DEPTH o i e ‘ . . .
(Foel) | (Foel) Description USC [Tere RRB'Z; °‘§"J Weli Completion Detail ?Ef.?)*
. ]
/ / / Stee! Casing Top
: Top PVC Datum 1002.50'
o Ground Surface 1000.2° / Dm"_“ 1 4= 0
R AR T RE 4 °4F’\ LKL
Very dense, brownish red slightly 53 a2
Siity SAND ;
’ 9 ‘4“ Concrete
5P 57 ! A
T Ndla)  fa 6 Steel Casing
1 4%~ 44 with Locking Cover
5% -] e Portland Cement/ [~ 9
: MUDSTONE: reddish brown, sandy. Sodium Bentonite
very fine groined with gray reduc— Run 1 ‘_ Grout
tlon spets and laminae NX
92% 2" 1.D. SCH 40 PVC
9 Flush—threaded
) : _1
10 I NS 3‘—6' Borehole — 10
... becomes Interbedded with sand— i: "
stone ot 11.0° to 14.9° Run 2. l RS — L-_j
NX | - T i
= 2 K
== by
14.9 = I R S
15 SANDSTONE: brownish red, fine 91% s b P — 15
grained, well sorted, subrounded to ! 91 | . 1
rounded, slightly sfity. stightly cal— l' } -
| careous, weckly cemented | 1
~. becomes very silty at 17.2° to ¢ 1
18.0° | — -
~. clean and crossbedded at 18.0° i —
o 20 . to 27.5 ’ : & P L '_ 20
Ruyn 3| :
NX | |
25 — = — 25
90% [:
80
«. becomes Interbedded with very 58 Sodium Bentonite
sandy slitstone at 27.5" to 31.0° Pellat Seal
30 — : r— 30
Run 4 g 4-— Sand
NX g =
35 hooz| [ T=':| 2" LD. SCH 40 PVC |- 35
. 100 -] 0.020" Slotted Screer
55
40 - a0.00 [ 40
Monitoring Well Record 1335
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