
30-015-43187

7r- ; :■ -v; ?

Reservoir Development 
Drilling & Measurements (Anadrill) 
4301 SW 44th St
Oklahoma City, Oklahoma 73119 USA
Phone; (405) hK2-2284
Pax: (405) 682-3937_____________

fINPER
A Schlumberger Company

October 19, 2015

DEVON ENERGY PRODUCTION COMPANY, LP
333 W Sheridan Ave 

Oklahoma City, OK 73102

Re:
CLIENT: nrvos otDKiv woBucnoN compaot. up

See 15, T25S, RISE Eddy NM WELL; BELGIAN .15 FED COM 1H
N 32.12314 W 103,76252 FIELD; PADUCA; BONE SPRING

RIG: PRECISION 608
COUNTY: EDDY
API NO: 304)15-43187
JOB NO: 15MLD2609

Enclosed, please find the original copy of the survey performed on the referenced well by Pathfinder, a 
Technology Corporation .
Other information required by your office is as: follows.

division of Schlumberger

Name & Title of. 
Surveyor

IMiahskiSumba;
Sa.gg.e.lBglha. Type .pL&teaa

MAGSUD ALIYEV
FE2

BELGIAN 15 FED COM III
Original Hole

438 LOO Ft to 
14967,00 Ft

October 7, 2015 to 
October 19, 2015

HDS-IL

If any other information is required, please contact the undersigned at the above letterhead ami phone number . 
Sincerely,

Qun Xu
Field Service Manager

OCT 11 2016

MM OIL CONSERVATION
ARTESIA DISTRICT

RECEIVED



Reservoir Development 

Drilling & Measurements (Anadrill) A Schlumberger Company
4301 SW 44th St
Oklahoma City, Oklahoma 731.19 USA 
Phone: (405) 682-2284

Well Reference:
Sec IS, T25S, R3IE Eddy NM 
N 32.12314 W 1.03.76252

I, MAGSUD ALIYEV certify that; I am employed by Path Finder, a division of Schlumberger Technology Corporation; that I did on the 
day(s) of October (17. 2015 through October 19, 2015, conduct or supervise the taking of the HDS-1L surveys from a depth of 4381,00 
feet to a depth of 14967.00 feet referenced to driller’s depth; that the data is true, correct, complete and within the limitations of the tool 

as set forth by Drilling & Measurements, a division of Schlumberger Technology Corporation; that t am authorized and qualified to 
make this report; that this survey was conducted at the request of DEVON ENERGY PRODUCTION COMPANY, LP for the 

BELGIAN 15 FED COM IH Well (Original Hole) API No. 30-015-43187 and that f have reviewed this report and find that it conforms 

to the principals and procedures as set forth by Drilling & Measurements, a division of Schlumberger Technology Corporation.

By
MAGSUD ALIYEV 

FE2

Subscribed and Sworn to before me this

cH ^ day of

(month) fjSi *7) (yr)

My Commission expires:

]ll I I foll
(signature)

Notary Public

(County State)

OFFICIAL SEAL
GIL RODRIQUEZ



sc J

, s »n m
© T" T"^ o o O C! Ef 
0) c» 
O) ^ -- 
QO0 
0,-r-

0 -o
+j d>re "
Q ©
■7 f 
0 5

1= o 

© 15 
a

X
0

C/5
Cl

1

u
a>

'O
c

•M
to
xs

to

<s 

Ug 
I 00

Ul “? 

> in 
ai ^ 
o n 
c o 
£T

o> O

® o
2 o
S> 2 
2 ■» 
Q>

S >
ra o
£ °

0
CA lO

Jr oo O <D 
X o> 
X™ 
© co 
£ « 
3 Is- 

<0 cn
CO

X
CS
d

a

£

9
0

S-
<3>
OX)
U
0

X!

re0 _
o CD

©
EX

a o 
c o

CO O
§ E
*2 

a> a> oo:

£
£
a>
a:
g
cc
o

x q £j ^ sr oo 
a: Of in
5S”
D t- ?
a I
o < 0.

owe
H o o
^ 'J3 §^o
C CO ©

c —5.2 S
{o't
t © -

*3 -I
C CO
11

0 I—

1 °
|8 6

2>g

2 evi 
o co
*R

S ElSJ
. o
o
o

d)
c
O)
ID

S »°. T3 
m 3 
cm a 

**
o <
o
c
4)
.>a>
0 
X
ti
0)>
S'
1
3

(n

U
©

a*
P4

►»
a>
>

u3
C/5

Si
s
o
o

3 

> o§ £2
co ^ N

I32ffi
in *■ 3 u.
M Z (0 ^

3.0SO<iD
o. u S -> 
.. o •• 
o> cn <a 

©

8 £ 
QZ 
w >:
^ H
in z
T- 3
Z O 
< O
o >
J Q
w a
CD W

©

o>

©

* £
©
a

£«£ 
00 ® “
£ o *3
^ ^
W O IL

O © ©

co .= .E
.. LL LJ-
jft £ £ 
a. re re 
< o. o.

ret
3
o
E
3
E

z ai
O .E
ti S 
£ < 

Z o 
W ^ 
m >

in

><
3

3
O
n
O
>.
a>t
3
in

(/)
S'
© o r**» 00 a <0 o in 00 T- o oo o 00 o Oi co h- 00 in 00

-1 o in in o Oj CN 00 » O) h- CO CO CN p o ^ ■ o CN o
D o>

d o d o o o d d o d o o o o d d o d d o d o o d

K h» 00 CO in co o o CO CN oo CN o o co CN oo in co
LO n o lO o> co CN CN co co rf CO to p co h- r-. CO p

d in in CO d T“ d d CN T" r CN CO d ■O’ Tf CO CN ai
© b. o> <0 co o CO in co CO CO CO CO co CO co CO CO co CO CO CO CO in
CL 5 © r*3
(A
O (A

®(§)@ @@@(§) @@@@ @
t \ CO V CN N- CO h- 00 oo O) co CO r— h- r* o O) in h-w a x CO 00 CNJ h*. p 00 h- h*. CO a> in ^ p 0) to p 00 h» p Oi o\ p

o o T- r* CN CO Tf o6 o in O) CO in CO d CN in cb cb d
M co co CO N1 in in m ID ID ID in in

cn W w w w W W W w w w w
© Tf *■ o 00 CN CN CN 0) 0> in o
it ^ o CN p CO O p CN Oi Oi

-1
iCo £ d d CN cb cb ■O’ oi

l._re
o 3
1- Oi_

£ c z Z z (0 (0 (0 CO CO CO CO CO
re w CO o> o in 0) T" in CN o
o co co 0> fo. CN CO p CN CO
© d d d d o r- cb cb cb ai

Q£ CN CN

w w w W W w w w w w w w w
ID CN o CN CO in CN CN 0> 00 in
CO p CN p p t- CO p T™ CO co

CN cb cb cb cb in in 00 o
r" T“ T- CN

C0 CO CO CO CO CO CO CO CO CO CO CO CO
CN Oi m CO h- h- 00 m co h- in

o o N’ h» Oi CO CO h- CO p co
cb r-! cb 00 d CN cb in in in
CO co ID in in m in in in

s!_

tT3£
© ©
> <0

co h- co CO o CO Oi CO (O 0> Oi m o CN CO CN CO in Oi o
co to o in r| p in Oi CN p 0> p p p CO CO p p p h- in t-
d d d d cb cb oi 00 oi cb in cb cb cb

1 ‘ ’ 1 i
i CN1 CN CO CO 't V p in in in

i
in in in

© £ | o
O O o o o o o o o o o o O o o o o

3 ? Z o O O o o p p p o o p o o O o p o o
c o°

z
a.

r— cb in in cb CN 00 oi 00 oi co d cb oi
O 0 
O -1

CN co Oi Oi Oi Oi co CN 00 h- r- h-
r-

N- 00 h- 00
T“

w
w

o o o o 
poop 
O) O) 00 O) 
h» N- h- h-

o
o
00*
c*.

£

& ^O) 
” ” 0 Q Q *D

O
c

o>
©
■o

O o o Oi Oi Oi 00 h- Oi CN r»- in Oi m r* Oi h- m co CN CN CN o
o o Oi Oi p p 0) 00 p co CN p CN T" T“ T"Z in cb cb cb 00 CN cb oi oi 00 cb in cb cb o h*! cb in cb CN oLU N- a in in CO co Oi in CO Oi in co oo co Tf CN O 00

W
£
W

CN co in <o h- 00 Oi co in h- 00 o CN CO h- ai CO in co
r- CN CN CN CN CN CN CO CO co co

DC
H
X
w

Oi CN co co CO co CN CN CO CO in CN N coo p p p o in co h*. h- 5 CO CO p p p p p p COd in cb in csi CN o in oi cb 00 oi cb in cb cb ▼“w o CO CN CO h» in CO co co h- CO co CO co Oi co Oi
DC
<
o
z
§ CN CN 00 o CN CN CN CN CN O Oi CN 00 o Oi CN CN CN 00 00 oo Oi

CN p CO CO 5 Tf in p CO o 00 p p CO CO CN Ti; h-o
-1 o o d d o o CN cb CN r- ▼- o d d d o o d d d o
J
o

3
<a
0 6 
£

fi.£

w

1- o o o o o o o o o o o O o O o O o o o O o o o o
o o p o o o o o o o o O o O o o p e o o o o p o
in cb oi oi cb 1^ d CN o oi cb CN in cb 1^ cb b cb T-h- Oi in ■n CO Oi 00 in co T" Oi r- in CO 00 CO CN o coCN CO in CO N 00 Oi co m K CO o CN co h- Oi CO in CO

r“ CN CN CN CN CN CN CO CO co CO



P
at

hF
in

de
r 

- a
 S

ch
lu

m
be

rg
er

 c
om

pa
ny

 

Su
rv

ey
 R

ep
or

t

cm

o
o
O)
re0.

©

z

£
s
o
o

pQ e
O S
rr- O
0.0

>■ qO ul 
2 u.
LU tr>
Z *"

z S
0,3

IU 111 
O DO

zoo 
>- co£ *T
Z m
O J

>■ " a a 
Q oHI <

w
_l
Q

C
o
o
"5i
■D

0) .!= O) 
= Q-§ 

ir
Oo£

CO o in 03 CO CM CO o> in CO CM CO m CM CO o CM 00 o in o
o CO T“ tn o in CO h- CO CM CO CO h- 3 o CO CM O CO p CM CO r*-
© o o d o T“ CM T“ d d o o d T” CM CM o o o d d d o o o

o 00 © h- in in CO CO CO 00 CM O CM © in CO CM O) CM CO CO
CM CD © r*» CO 3 CO h- o p CO CO CM O' O © p p p Tf CO CM p Is*- r*- p
r-i CO CM CM d cd oo cd CM cd o CM cd cd cd T- d in cd CMin in in in in in CO CO CM O) CO CM o 03 O) 03 00 00 00 OO 00 00

T" ▼“ CO CO CM CM CM CM CM CM CM CM CM

@@@ @@@ @@@@ @@@@ @@@@ @@@@
CO CO o Tf CM o 00 in h- o CO T“ r*- h- o in o> in 03 CO h» h-
o o 00 CO T" CO h- 3 in in p p CO o o o © p CM p CM CO CO CM 03
© CM in 1^ in T- cd 00 d CM d 00 in o d 00 00 d oo 1^ in cd o cd
CO CO CO CO CO CO CO CO in CO CO CM CM CO in CO 1- 00 03 0)

tf) LU UJ LU LU LU LU LU LU LU LU LU LU LU LU LU LU 5 5 5 5 5 5 5 5 5 5 5
4)
£ K

CM
r-
co

CO
CO

o
o

"O CM
CO

o
CM

■M-
p

o h*.
OM

o
03

CO
p

00
CM S CO

p
M
in Tf 00 

f- OO
N.
r»-

CO
CO

r*-
00

CO
in

in
CM

r*«-
r-

03
in

00
p p

o
t_
re

cd
CM

cd
CM

d
CM

d
CO CO

CM
CO

cd
CO

CM
CO

d
CO

r-i
CM

cd
CM

d
CM

cd CM 00 CM cd in in
CM

in
CO

in tn
in CO

CM
h-

o
00 00 03

3
03
C g CO CO CO CO CO CO CO CO CO CO CO CO CO CO CO Z z z z z z Z Z Z Z Z z

re h- in 03 o o in h- 00 03 CO 03 o o 03 ^ CO h- CO CO (O o ym 03 oo CO
o C0 p €0 h- p v- 00 CO p p CO p p o p o p p p
CD in cd r-i 00 d d cd T- tn o CM in d d cd in 00 d d d0£ m m in in in in in m CO CO CM T“ CM CM CM CM CM

8t O £ 
a> a»
> <0

a> £.
ifî roc' 2 c £ 
o o 
O -i

CM CM o h- o o r-. 03 h- h- CO m CO o CM 03 03 03 CO CO CO CO 0303 03 00 to p p 03 p CM p p CM in p p to p p to p 00 O 00
cd N-’ d d T- 00 cd d cd oo od oo cd M in od
p to m

■
o CO

i
CO

■
p p p CO

i
CO

1
■ 1 T* CM CM CM CM CM CM CM

o o o o

CM

° w <= ft
o> -2 « !>
SEUlC
«- 3 “■« 5

a
5

o o o o o o o o o o o o o o o © o © o © o o
p p p o o o o o o © o o o o o © o o © o o o

d d d d d o d d d d d o d d d d d © © © ©
00 O) 00 00 00 03 00 03 to 00 to © to © CO © © to © CO CO

□>

i: o> C — a> 
q Q -o

CO © CM S ^ > © © o CM m CO o o © h- 00 o CM to CM © © tn © CM ©
o o O .. o S o © © p p y— h- o p CM 00 © 00 CM © o © p © © h»
od d K d oo od © in cd cd T” © od od cd © cd oi T” o © od
in © T- z © Uj © © tn © CM o © OO h- tn © CM o © 00 h- © ©
00 o CM ft cm pt © tn © h- to © o © T" CM to tn © r** CO CO © © CM ©CO *2 4 m tn tn in tn © m in tn tn tn tn © © © ©

Ul 
Z
Ul l"T-T-Tt.rjCOC- O 1^ CM " CO <C

6 * Mt fn <o “■
■ HJ '
s
111
z

■ OD 
< 
O

© N CM o © o 00 © h- T- CM 00 © © h- M in h- tn ©
p ■n CM CM to © © p © o © CO p o 00 M Is*- p CM

o in in od <d in CM © cd cd d in Tt d CM CM in CM
© tn © © © © CM © CM © oo oo oo 00 CO r**. Is*- h- Is*- h- Is-

© © © © © © © © © CM CM CM CM CM CM CM CM CM CM CM

O © ->< ©
<c.
> 00 © 00 © © © © tn © o tn o CM o o h- OI © tn © T*CO — Ui © © LU h- p h*. h- T“ CM © © r- © © © N. N. tn © o- ©o

© c 03
>n

o ^ o o o
_l d oi cd in in in in in in in in © © cd © © in tn in

z u 1- -1
O Z o

LL
</> a LU
o ■o Ui Z
LU £ o o © i- © i- o o o o o o o o o o o o o o o © O o © o o o oZL 3 +•< J—u

o o o p o o o o o o o o o o o o © o o p O p p o o o p
a. (A Q. c © od 1^ d o o 03 od © © in cd cd oi CM T" *■ d d 03 od ©'

re 03 tn © N- 00 h- © © CM o © © h- © tn © CM o © © © tn
O) 03 o 00 o CM CM © 3 tn © N © © o o v Ol © © © r*- © © © o CM ©
E £ to ■*1 4 * tn tn tn tn © tn tn tn tn tn tn tn © © © © 64

37
.0

0 
4.

22
 

26
9.

77
 

64
27

.5
1 

89
.0

0 
29

.0
3 

21
.7

2 
N

 
10

1.
13

 W
 

10
3.

44
@

 
28

2.
12

 
0.

16
65

26
.0

0 
4.

22
 

28
2.

84
 

65
16

.2
8 

89
.0

0 
30

.2
2 

22
.4

3 
N

 
10

7.
60

 W
 

10
9.

91
 @

 
28

1.
78

 
1.

08



P
at

hF
in

de
r 

- a
 S

ch
lu

m
be

rg
er

 c
om

pa
ny

 

Su
rv

ey
 R

ep
or

t

r-©
oo
o&03
0.

CO o o o> CM © CO o CM O) CO Is- in O o> CO Is- in CM O (O o o o CO 00 CM CO
-1 ® © © p p ■M; p CM CM 5 CO CM r| p p p p CM p in OO o CO p p •M; Is- CM T“
Q O) T“

d © © © o T_ o o o o o o o d o d d d d o o CM o T“
d d d

T_

o 00 O) T" O) CO O) CO CM 00 o> o> CM h- CO 00 CO CO o T* in 00 CM 00 CO CM
O CM CM T“ o p p p CM o p p Is- CM o r- p p CM o o 00 Is- CO CO o CO

T- CM CM CM cm T“ d d o d d o d 9) d d 9) 9) 9) od oo oo od od 1^

4) O) 00 00 00 00 00 00 00 00 00 00 00 00 00 00 CO 00 00 Is- Is- r- Is- h- h- h- h- Is- Is- r- r- Is-
w
3

5 4)
■o

CM CM CM CM CM CM CM CM CM CM CM CM CM CM CM CM CM CM CM CM CM CM CM CM CM CM CM CM CM CM

(A
O (A

<§)<§)<§)<§) <§)<§)<§)<§) <§)<§)<§)<§) (§)<§)<§)(§) IS)®®® (§)<§)<§)<§) <§)(§)<§)©) @@

q CO 00 in © CM CO 00 O) o> in CM CO CO CM CM Is- 9) CO Is- CO CO Is- 9) Is-Q £ p © in CO CM in p p o CM p p CM CM CM p p p p CO p p P p O
l-i CD CM © 00 00 00 oo 00 cd <d CM o d d od od 1^ r-i in od cd cd d d r>CM CO in in CO Is- oo o> o CM CO Tf in in <o Is- 00 9) o t- CM CM CO ■O' in in CO

T“ T- ▼“ T- CM CM CM CM CM CM CM CM CM CM CM CO CO CO CO CO CO CO CO CO

(A
+*
fli

3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 5 3 3 3 3 3 3 3 3 3 3 33
w(A 00 9> O in CM Is- Is- o h- r- o Is- Is- «r* CO Is- 9) CO CO in CO o 00

3= o CM p CM CM m p O CO CM p 4 CM CM m CO Is- CM h- Tf ▼- in 00 oo

o in cd 9) in d in in cd o oo cd in in d cd 1^ CM 9) cd cd 1^
CM co CO in CO r- CO o> O CM CO CO in CO h- 00 9) o CM CO CO Tf ■n in

£ CO T- *“ CM CM CM CM CM CM CM CM CM CM CM CO CO CO CO CO CO CO CO CO

r-o 3

O)cf— £ z z z z Z z Z z Z z Z Z z z z z Z z Z z Z z z Z Z z z z z zCO © in 00 00 CO 00 CM in 00 CO 00 9) o CO Tf CO 9) in in 00 CO o 9) CO CM Is- Is- Is- o 00o p CO p p p CM o p p p Is- p o O p T“ CO CO Is- p p Is- o o p 004)CL
cd od d CM cd in 1^ od 9> oi cd 3 in in cd cd r-i od 9) d o 9) 1^

CM CM CM CO CO CO CO CO CO CO CO 4 in in in in in

nj c Is- CO 00 in 00 CO in CM Is- CO CO CO CO 00 Is- o i— CO Is- CO CO o> o CO
o 0 co in o p p p p 9) 1- r- 00 Is- CO p CM CO p e p 9) Is- p p o CM Tf 00
'■p ’>5

y c CM in oo d r- cd in h-i d CM cd od o T-* CM cd cd r-i oo o CM cd in cd cd in cd

4)
(0

CO CO CO in in in in m CO CO CO CO CO CO CO CO h- r- h- i- Is- r- Is- r- h-

4>
(A
w3
O
o

o o o 
ooo 
odd
9) 00 00

o
©
©
9)

o o o o 
poop 
0)0 0 0) 
00 00 O 00

o o o o o o o o o O o o o o o o o o o oo p p p o o o p o O o o o o o o p o o o
d 9> 9) d 9> d 9) d 9) 9> 9) d 9) 9) d 9> d 9) 9) d
9) 00 00 9) 00 9) 00 9) 00 00 00 9) 00 00 9) 00 9) 00 00 9)

o o 
o o d d 
00 00

£

CO in 9) CM CO CO CM o 9) CO 9> oo 00 9> in 9> CD CM o 9> O Is- CM9) in 1— O m 9) CO 00 p p CO p CD p p p 1- CM p p p CO o CD O
in cd CM T- o 9) 1^ in cd CM T“ o d oo i-^ in in cd CM d o 9> 1^ l-i CD ino 9) 00 1- CD in CO CM T“ o 9) 00 Is- CO in CM o 9) 00 Is- CD m CM o 9) 00
CO CD Is- Q0 9> o CM CO in co Is- 00 9) o T" CM CM CO in CO Is- 00 9) o O
CO CO CD CD CD Is- r- Is- Is- Is- r- h- Is- 1- Is- Is- 00 00 00 00 00 00 00 00 00 00 00 9> 9) 9)

CD 9> CM m 9) 9> CO m CD r- O CO 00 O © 00 CM 9> CM Is- in 00 in 9> CD 9)
O) 00 p CD 9> CO o m ID i- 9) p p CO CO p p CO ■M- p 9) CO p p p

'u “T 4> in in o l-i cd d d o Is- oo oo oo cd cd cd cd cd 9) in d CM cd
T”

Q o ■o 00 CO oo CO 1- Is- 00 CO 00 h- r- h- Is- r- h- h- Is- r- h- Is- r- Is- r- h- CO Is- Is- CO in ^s
CM CM CM CM CM CM CM CM CM CM CM CM CM CM CM M CM CM CM CM CM CM CM CM CM CM CM CM CM CM

0.
i CO © 00 m © r- o CM © CM © © m CM © © o © © o © Is- © ©

00 —- O) CD CO CM O <4- CM p © ■O’ CM a r- © p p p p © © © O Is- © p © © ©

z
o
CD

o
c 4>

T3
in in in in in in © © © cd in in in in in © cd © © © in cd © ^s d cd CM

< Z
QL o
s (/)
o
o o

UJ
TJ
4) o o o o o o o o o o o o o o o o O o o o o o © o o o o o o O

z CL 3 _ _ ^
o o o o o o o o o o o o o o o o o o o p o o o o p o o o o ©

o 0. CA Q. £ cd in cd CM CM r* d 9> 9> od od i^ cd © cd CM CM Vs d 9) © od 1^
CO 4> o 9> © i- © © © CM O 9) © r- © © © CM o © © r- © © © CM oh D) 4> o CD r- Is- © a o CM © in in © r- © © o T— CM © © © Is- © © o CM

E S CD <0 © © © Is- Is- r- 1- Is- Is- Is- Is- r- h- Is- © © © © © » © © © © © © © ©

§s
rr O
1 O £ t
>- Q z w
O UJ £2

UJ m Z m
Z 3 T~
UJ z O ?
2 < O
o o >■

O
CO

>JQ
UJ LU O 0- 
Q CD UJ <



P
at

hF
in

de
r 

- a
 S

ch
lu

m
be

rg
er

 c
om

pa
ny

 

Su
rv

ey
 R

ep
or

t

M*
o
0)
O)
(Q
0.

1
s
o
o

zo
Is

Is£ o
>- Q

O w
aC “■ 
ul m Z "■ 
Ul Z

z < 
o o
> -I 
Ul HI
a m

£ r- 
z» 

VT CO£ t

z m
O J

>■ i-
o %

Q 0.
Ul <

(/) O
o

O)
■o

cd cd T— CM CO m M’ in M1 CM 00 CP o o M1 o 00 b- T_ O in o Oi CO in CM o
Mr p co Mr p p r| CO p CM in in CM M1 CO M1 o oi <M CM b- in Mr b- o> o o CO 00
© 4 d d d 4 O) © © 00 d d 00 IP CP CO in in 00 in 4 <D 00 © T~ o> d b- 4 4

O -=

Is
o 5

2.

o

0) 0 
> (0

a) x:
</)

2 c S
o 0
O -I

Q -K £ £

^ t O)
u X © Q O "O

o> m b- in h- b- CP Oi Oi T" in o CO Oi CO h- CD in o Oi CO Oi M1 00 h- CO 00
b- p p p P e O) CO CM in T— T- T- p 4 p Mr CM Oi CO p p M- M; C0 o Mr

4 <p CO <d cd cd 4 4 d cd cd d CM in 00 oi in 00 Mr CP d Mr CP od d oi cd
o> o- r— h- o- h- h- h- b- 00 00 00 00 Oi Oi Oi o o o CM CM CM CM CO CO CO
0>

*D
CM CM CM CM CM CM CM CM CM CM CM CM CM CM CM CM CO CO CO CO CO CO CO CO CO CO CO CO CO CO

@®@@ @@@® @@@@ @@@@ @@@@ @@@@ @@@@

h- CP CO a 0> o CM CO O CM CO Oi CM Oi Oi OI CO o in CO CP h- o- CP 00
p CO in p p 00 p p CO CM p CO p p p p Mf p Oi 00 p o

w’ 4 4 © CM cd in d 00 4 4 d cd cd cd d cd oi cd h-i cd d d oi in d CP in M*
CP CO h- b- h- b- b- b- 00 oo 00 Oi o CM CO CP 00 o CM m 00 M’ o M* 00 CM
CO CO CO CO CO CO CO co CO CO CO CO in in in ■n CP CP CP o- h- h- 00

s 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 33
00 M- M1 m CP CP CM Oi 00 CO 00 in m o O CM 00 CO CP CM 00 CO in M1 CP T“ M*

p 00 p CM o> p p Oi ▼" 00 h» h- p CP CM CP V- CM O CM h. M; CM to p
in 4 o 4 CM cd 4 in 4 cd o CM CM oi d oi 1^ oo od oo 1^ in cd

T“
d od r-‘

CP CP CO O- o- h- b- r*. 00 00 00 00 00 o- o- h- h. h- h- h- h- h- h- h- CP CP CP
CO CO CO CO CO CO CO CO CO CO CO CO CO CO CO CO CO CO co CO co co CO co co co CO CO CO CO

£ Z Z z z z z z Z Z z Z z z z z z z z Z z Z Z Z z z z Z z Z Z

M1 o o> m CO Oi o o oo CO Oi in o CM o CP CO CP CO o m 00
p p 00 CO CO p CO M; CM CM o CM p p p CO o p p p Mr CM p p r- p CM CM p CO
in CO CM CM CM cd cd CM CM in T-

d CM in r-
d cd 00 d cd 00 M* d d o oi in d cd K

M- in CO h- Oi CO in 00 o CO CP o CO CP O h- OI CP o M1 o> CO
«r* CM OI CM CO CO CO M* M1 M* in in CP CP CP h»

o> o Oi CO O) o CM Oi h- o CO CM Oi in in T" CO CP 00 CP Oi CO CO 00 00 CO m M’
p o m m o- m m in 'M; N. oo p m o m p p p N T- h- CP p to p CM

£ © d d d o cd d d CM oo h-i d cd d cd in in r-i d M“ o 1^ CP CP od d M* od oi

1^ CO CO CO h- b- h- 00 o CO m 00 o CO CO Oi CM CP Oi CO CP o M1 00 CO h- T" CP
V“ T“ CM OI CM CM CO CO CO M’ M’ m m m CP CP o- o-

o o o o 

oopp 
9> O 0) o> 
00 O) 00 00

o o o o 
o o o o 

d lf> M1 
CD M1 M*5

o o o o 
oopp 
in in in 
M’ M1 4 M1

o o o o 
poop 
in ^ in in 
M’ 4 M’ M*

o o o o 
o o o o 
4 in in m* 
^ ^ ^

o o o o 
poop 
in in 4 in 
M1 M1 4 M*

o o o o 
poop 
in in 4 in 
M1 M1 m* *»t

o o 
o o

$5

Oi h- M- CM Oi Oi in M’ 00 CM CM M* CP CM Oi o Oi CM 00 CP M* 00 T" h- Oi CM
p p O; p in O o h- Oi o p M’ p CD O CO p CP 00 h- p o CO to
cd cd oi in 4 d cd K d o od Mr o cd CP oo in cd d 00 M" CP in CM

CP in M’ 00 in o> M1 00 CO o. ▼- m 00 CM CP Oi CM in oo M’ CP 00 o CM CO M* in in
CM CO M’ in in CP CP h- h- 00 oo Oi Oi Oi o o o t— CM CM CM CM CO CO CO CO CO CO
Oi Oi Oi Oi Oi Oi Oi Oi Oi Oi o> Oi o> Oi o o o o o o O O o o o o o o o o

T“ *” T” T“ T~ T” T” T“

Oi Oi CP oo 00 h« T" CP CP o CM N CP Oi in m o Oi 00 CO CO co
CP 00 CO CO o o O to T“ CP M- p Oi CP Oi 4 Oi in o h- 4 oo CM Oi p in Mr
cd cd o cd CP d N cd M" in cd in d cd cd

T“
d od d d o CM cd CM d d

CO in CP CP h- t— M’ in in m in in m in in in m
OI CM OI CM Ol CO CO CO CO CO CO CO CO co CO CO CO

oo in CM 00 CO CM o CM CM Oi CO ro­ CO CP CO fo- CM m M’ M’ o o 00 M- b- CP b-
00oCP

o

£

Ui

o
ocd p P to p p co­

in
CM

o in
p
oo

CO
cd

p b­
ed

CM
CP

CP
d

0
01

p
cd

CM m
d

p to

M"
O
oo

fo-
oi 00 CM

oi
CM
CP

CP

d
p
oi

b-

Mr
T“ T” ■*“ CM CM CO CO CO CO M1 M1 M“ M1 in m m CP CP h- b- b- 00 00

o
tn

o ■o
LU G) o o o o o o o o o o o o o o o o O o O O o o o o o o O o o occ 3 o o o o o o o o o o o o o p p o O o o o o p o o o o O o o o
CL Vi & £ d CP in Mr od oi CP CP d in o M* d M- od cd od CM oi CP CP in d in d

(0 <i) Oi 00 h- CD o CM CP in o M1 Oi CO CM CD in o M’ Oi CO 00 CM b- v CP o M’
Ui o> Q CM CO M- in CP CP fo- fo­ 00 00 Oi Oi Oi o o T* CM CM CO CO to M1 M1 m m CP CP b- b-

5 Oi Oi Oi Oi Oi Oi Ol ci Oi Oi Oi Oi Oi o o o o O o o o o o o o o o o o O
QC T" T“ T"



P
at

hF
in

de
r 

- a
 S

ch
lu

m
be

rg
er

 c
om

pa
ny

 

Su
rv

ey
 R

ep
or

t

to

o
o
O)
CO

Q.

©

03
-I
Q

£
3
(A
O
o

_1
£
o

(0
o

'•5

5
IA
5

0)

O

3
O)
cn
o
4)
01

c
o
o
0)
03

E*

o CM CM Oi Oi o> 00 CM IO oo CO o 00 (0 ot IO oo o CM CO oo M’ N- o CO CO® CO CO p CO CO CM o 10 h» CO CM CM p CO p O) o O h» IO CM h- 00 00 to CO CO

o>
£

IO CO © T_ T“ T“ T” © T_ © © o o T_ T” o T” T“ o o T“ o d t“ o o o

CM o 00 CO CM 00 CD o> h- r*. 00 o h* CM IO h- 00 00 0) CM M' CO r». h-
CO CM CM o p o> p h- Tf T“ CM p p cm p h- O T- CO IO 00 o CM M; P p

<0 oo d T" CM 5 IO CD CD 00 o> o> d d ^-1 CM CM CM CM cd cd cd cd cd
o> CO CO CO tf M ■O' ■O’ IO IO IO IO IO IO IO IO IO IO IO IO IO IO IO IO
a>
■Q

CO CO CO CO CO CO CO CO CO CO CO CO CO CO CO CO CO CO CO CO CO CO CO CO CO CO CO CO CO CO

@®@@ @@@@ @@@@ @@@@ ©@@@ @@@@ @@@@ @@

o IO IO CO CM 00 5 CO CD CO o> o> oo CO o T* h- CM 00 M1 CO h- h- O Oi O) o£ h- 00 a IO o o o p o CO h- h» p r«- IO Oi M1 oo CO K O CO p c*. p CM
r> CM 1^ CO 00 IO © CO d oo id CM o 00 hJ cd id cd cd CM d cd 1^ cd

CO a CO CO o 0> r- CD IO CO CM o 0> 00 CO IO M’ CO CM T“ o O h*» CO IO
00 o> O) o CM CO IO IO CO h- 00 o> o CM CM CO IO CO h- 00 o> o O i- CM CO

T" *“ T“ T“ T“ CM CM CM CM CM CM CM CM CM CM CM CO co CO CO CO

3 5 5 3 3 3 3 § 3 § 3 3 3 3 3 3 3 3 3 3 33 3 3 3 3 33 33
<0 O CM CM IO a> oo CO t* IO CM CM IO CO CM o CM CO 00 o> O) 00 o IO oh» o> CM p h* CO CM o p p p 00 CM CO IO r*. OO CM O p CO K k CO CM

t: 00 CO IO CO 00 id T~ c*» 3 CM CM T“ Mr o CM M* M" M" cd CM o 00
co CO CO CO CO CO CO CO CO IO IO IO IO IO IO CO CO CO CO CO CO CO CO IO
CO CO CO CO CO CO CO CO CO CO CO CO CO CO CO CO CO CO CO CO CO CO CO CO CO CO CO CO CO CO

£ z z z z z z z z z z z z z z z Z z Z z z z z z z z z z z Z Z
CO CM T“ o Oi CO r^. CO oo IO IO 00 CO IO CM •0- CO o IO oo o IO CO CO 00 CD
CM CM CM CM T“ T* T“ r- o o p 00 h- CO CO CD CD p ^r CO CM CM T- o O o
CM d cd cd CM CM d 0) od cd cd id cd CM CM o o o oi od od 1^
00 CO CM o Oi oo h*. CD IO CO CM o a 00 h- CO IO CO CM o Oi 00 CO IO CO
h- 00 o> o CM CO IO CO 00 Oi Oi o CM CO 3- IO CD h- 00 00 Oi o CM CO

T“ T" ’T_ T” T“ T“ CM CM CM CM CM CM CM CM CM CM CM CO CO CO CO

o> CM Oi CM 00 c-* IO CM o h- o o h- CO h- o CO IO IO CM IO Oi h- 00 Oi h*

_
p 00 IO CO Oi co CO p p o p 0) CM h» CO o p p p r>- p p CM o h- o p p

£ cd od od 1^ cd id id cd cd CM T- 0) od cd cd ■M* cd cd CM o 0) 0> od h* <d id

o IO CO CM o O) oo h» CO CO CM o 0> 00 h- CO IO ’M’ CO o Oi 00 h» CO m
oo oo Oi o CM CO CO IO CO r**. 00 Oi o CM co in CO c» CO Oi Oi o CM CO

T“ T- CM CM CM CM CM CM CM CM CM CM CM CM CO CO CO CO

0) £ o o o o o o o o o o o o o o o o o o o o o o o o o o O o o oCA
3) __, o o p o o o o o o o o o p p o o o o o o o o o p p o o o p o

3 c £ id CM d oi d oi d oi d oi o 0) 0> d 0> d oi oi d oi oi d oi 0> d d 0) oi d 0>
O
o

«D
-J

in Oi 00 Oi CO Oi 00 Oi 00 0> 00 00 Oi 00 Oi CO 00 o> 00 00 Oi 00 00 Oi Oi 00 00 o> 00

CO r^- O o Oi CM CO Oi IO CM IO IO Oi h- Oi CO CM CM CM CM h- o CO h» 00 IO
Q p p CM p p p p p p p CM CM Mr o p p p p h- h- p CO p p K p p p

> £ d CM cd id id id h-‘ oi cd id CD cd cd id M? CM d d o> n! M- CM d 0> d CM cd cd
h- CO CD CO CO CO CD CO CO CO h- N. h- h- h- h- K N. h- N. h- CO CO CO CO CO IO CO CO CO CO

CO CO CO CO CO CO CO CO CO CO CO co co CO CO CO CO CO CO co CO CO CO CO CO CO CO CO CO CO
o o o o o o o o o o o o o o o o o o o o o o o o o o o o o oV T- T“

CO h- M’ CO o IO M1 CO o IO CO 00 0) CO o (0 CM CO 00 h. T- r- T" CO o M* oa o> o co Oi M’ p T“ o> p CO IO p m CM Oi o CO CM CM p M- h- p o o p M|
‘u 4) o oi oi d d d

T“ T“ oi CM oi d 0> oo N od od od od 0) oi d
V" T"

o u •o IO IO IO IO IO IO IO IO IO IO IO IO
CO CO co co CO CO CO CO CO CO CO co

£
s
o
o

is£ o

>- Q
o w

lu inZ T_
Ul z 
z < 

o o
> -i 
m in 
Q ffi

2 r- 
z » 
y" Mft
Z W
SI
>■ - 
Q £ 
q a.
in <

IO o o CO h- Oi o M’ Oi IO CO CM CM M- IO CO CM CO 00 CO IO CM CM CO 0> CM
00 — 0> o Oi p CO CO 00 00 Oi CM CO Oi CM M1 CO CM CM oo h*. p Oi Oi p p p h- CM p p CM
oCO

z
o

o o od cd oi d 0> od od od od od 0> 0> o d o d
T“

d oi o d o oo 0> 0> d
£ 00 CO 00 00 Oi 00 00 00 00 oo 00 00 00 Oi Oi Oi Oi Oi Oi CO Oi Oi Oi 0> 0> Oi 00 00 oo 0>

(0

o ■o
LU 0)

•C o o o o o o o o o o o o o o o o o o o o o o o o o o o o o occ 3 _ _ _ o o o o o o o o o o o o o o o o o o o o o o p p o o o o o o
£L (A Q. £ M" cd cd id id M1’ cd cd CM CM T-*

d d oi oi od 1^ cd id id cd cd cd CM <r-
d

CO fl) Oi CO CM o Oi 00 s. CO IO CO CM o Oi CO h- CO IO CO CM o Oi 00 r^- co IO
0) 0) o h- 00 Oi o T” CM CM CO IO CO h- 00 Oi o o CM CO in CO 00 0) Oi o CM CO

5 o o o T“ T— CM CM CM CM CM CM CM CM CM CM CM CM CO co CO CO
01 ▼" T— T- T“ ▼“



P
at

hF
in

de
r 

- a
 S

ch
lu

m
be

rg
er

 c
om

pa
ny

 

Su
rv

ey
 R

ep
or

t

O
9)

a

>-

z

2
s
o
o

II
>- a
O ui2 u-
LU in 
Z
HI z z< 
O O 
> -J

III LU
a ca

2 ES
z«

v <*»
z

8s
a aS <

w «;o
o

Q -s,
D)

T3

<U .h O)
= Q-S

<-> Q £■

V)
•+*
Q>

£ ^ o £

o o> o
p p p ©
w ^ ^ ^

r r O) N
in o co s
©

(N 9> M 00 
N N W r
rood

O O T- 10
^ o®

dor O
O) r O 
00 CM ^

o 
o

odd d

<0 GO <0 10 co «r- o o o o O 0> © 10
CM CO i0 p N- p p o CM CO 10 10 p GO h-

O’ 10 10 10 10 10 10 10 10 10 10
10 10 10 10 i0 10 10 10 10 10 10 10 10 10 10 10 10 10 10
CO CO CO co co CO CO CO CO CO CO CO CO CO CO CO CO CO CO

^ co
<0 CO

33^ IO 
CO CO

O 00 
00 

CO
CM r- 
(0 S 
CO co

@@@@ ^ h- CO CO 
COCOON 
r ddoo 
00)00(0 
00 GO O) O 
CO CO CO ^

@@®@ @@@@smon
r N ^

is! d in ^
r CN CO Tt
^ ^ ^ dr

N r U) (M 
O N CO O 
CO CM r” © 
r O O) CO
in co co n 
^ ^ ^ ^

@@@O CM O 
N- 10 CO 
O) N N
<0 T“ <0
00 CO O)^ ^ ^

to
o
d
co

2
o

«

3
O)__
c £ 
ra & 
+* o 
o 

CL

sl^

r o £ 
o o > (0

3 3 3 3 3 3 s 3 3 5 5 3 3 3 3 3 3 3 3 3

N- CO GO CO o GO h- GO CO o> O CO N- r- GO CM
(0 10 CM O o> CO p N- O p GO CO OO CO GO P
h-i d CM 10 o cd 10 1^ GO GO 10 10 cd cd CM
10 10 <0 GO GO h- h* N* N- r*» N- h» N- N- N- N- N- N*
CO CO CO CO co CO CO CO CO CO GO CO CO CO CO CO CO co co CO

Z z z Z Z Z z Z Z Z z z Z Z z Z Z Z Z z
CM 0> 10 00 o GO oo N- O’ CM CM o> a> 00 OO r- GO GO
O p P p N- p CO CO CO CO CO CO CM CM CM CM CM CM CM
(0 10 ^* cd cd CM CM ri d d d 00 h- GO 10 10 od cd d
CM o o> 00 N- GO 10 CM o o> 00 N- GO 10 o> 10

10 CO GO N- 00 0> O CM CO 10 GO N- 00 00 o> o
CO CO CO CO C0 CO CO O’ O’ Tf rt 10

00 10 GO N. 00 00 00 T" o 10 0> CM CM CM 10 GO & O) GO
0> 00 N- GO p CO p p p CO o p p CM o> GO CM o
CM CM O d d d (0 10 10 CM CM d d CM o

CO CM o 00 N- GO 10 Tf CO CM O o> h- GO ▼- GO co
10 <0 N- 00 00 a o T“ CM CO O’ 10 GO GO 00 at O o

CO CO CO CO CO CO co Gf 10

V £ o o O o o o o o o o o o o o o o o o o • o
tf)

3
9)
c c

p
d

o
d

O
d

o
d

o
d

o
d

o
d

o
d

o
d

p o
d d

o
d

o
d

o
d

o
d

o
d

p
d

o
cd

o
10

O

s
p
cd

0
o

0>
-1

00 9> 00 00 o 00 0) 00 00 00.0 00 00 0) 00 00 o> 10 o
CO

GO

10

Q — 

£ £

*= »j 9> 
C -r G) Q Q ■o

CO OO 00 CO CO CO o CO CO CO 10 10 o O’ 10 CM 00 CM < 10
p p 00 o p r*. o h* N 0> h*. ▼" ^ H CM

10 10 cd d cd CM od d cd cd CM* d d d d T“ CM
GO GO GO GO GO 10 10 ■O’ 4 •O’ O’ o o CO CO O’ O’ O’
CO CO CO CO GO CO CO CO CO CO CO CO CO CO CO CO CO CO n o CO
o o o o o o o o o o o o o o o o o o

z

o
r" T* T” T" T"

GO o GO o 00 GO r~ 10 O) h- CO o
o

N |— N-
CM CO CM CM o CO o CM 0) CM CO p 10 o 00 00 GO O (O
d
10
CO

od
10
CO

oo
10
CO

od
10
CO

od
10
CO

od
10
co

od
10
co

d
10
CO

d
10
CO

d
10
CO

d o d o d d d d o ui o 
—>
O

Ol
uj

o i0 10 CO N- 10 o 10 CM 00 o 10 o CO O CO CM z CM
00 — 9) p CM N- p O 0) CM p N- p O; N- ■r* GO O; CO 10 -J 10
o
GO

o a> od d o r> CM CM cd o o d d o o d d d d l_ d00 oo o> 0) 0) 0) 0) 0> 0> 0) o> 0) 0> 0> 0> 00 co 00 00 00
z
o (9

3*
(0 2

o ■9 i-
UJ 0) o o o O O O o o o o o o o O o e o o O C0 o
CL 3

Am o o o O o o o o o o o o p O o o o o O o
CL CA Q. £ d d od 1^ GO GO 10 O’ CO CO CM q-I d d d CM d

CO 0> co CM o o> 00 N- GO 10 CO CM o 0> N- GO r~ GO co
9) 0> o o 10 GO N- CO 0> o CM CO 10 GO GO 00 0> 0> o

2 co CO CO CO co CO CO 'Gf M 10
CL T" T“ T"

T
he

 s
ur

ve
y 

da
ta

 a
t t

ie
-i

n 
po

in
t w

as
 fu

rn
is

he
d 

by
 a

 re
co

gn
iz

ed
 s

ur
ve

y 
co

m
pa

ny
 a

nd
 e

nt
er

ed
 a

s 
su

bm
itt

ed
. S

ur
ve

y 
st

at
io

ns
 

ab
ov

e 
th

e 
tie

-i
n 

po
in

t r
ep

re
se

nt
 re

ca
lc

ul
at

ed
 d

at
a 

by
 P

at
hF

in
de

r -
 a

 S
ch

lu
m

be
rg

er
 c

om
pa

ny
 a

nd
 m

ay
 re

fl
ec

t m
in

or
 c

ha
ng

es
 

du
e 

to
 ro

un
di

ng
 d

if
fe

re
nc

es
 b

et
w

ee
n 

su
rv

ey
 p

ro
gr

am
s.

 O
nl

y 
su

rv
ey

 s
ta

tio
ns

 ta
ke

n 
by

 q
ua

lif
ie

d 
Pa

th
Fi

nd
er

 p
er

so
nn

el
 a

re
 

su
bj

ec
t t

o 
ce

rt
if

ic
at

io
n.


