GTLT- 9

(6-30)-18N-3E
Sunoco Energy
Development Corporation
(Sandoval County)

9-76-1-M(PA); 2-P(PA);
4-A(PA) & 3-L(PA)



Form G-103

.. Adopted 10/1/74

NO. OF COPIES RECEIVED 2 " ' NEW MEXICO OIL CONSERVATION COMMISSION

DISTRIBUTION P. O. Box 2088, Santa Fe 87501
File / /// ‘
N. M. B. M. : SUNDRY NOTICES AND REPORTS - _
U.S.G. S ) o . ON 5. Indicate Type of Lease
Operator / GEOTHERMAL RESOURCES WELLS sute [ rec [
Land Office N ) ' 5.a State Lease No.

Do Not Use This Form for Proposals to Drill or to Deepen or Plug Back to a Different Reservoir. Use “*Application \
For 'Permit —* {(Form G-101) for Such Proposals.}! . . k X

1. Type of well Geothermal Producer L1 Temp. Observation ] 7. Unit Agreement Name
i Low-Temp Thermal d Injection/Disposal d : ) None
2. Name of Operator ' 8. Farm or Lease Name
Sunoco Energy Development Corporation San Diego Grant
3. Address of Operator 9. Well No.
12700 Park Central Pl., Suite 1500, Dallas, TX 752351 9-76—-1
4. Location of Well ) 10. Field and Pool, or Wildcat
Unit Letter_- Mq 1200 Feet From The S [ Line and 200 Feet From NOIle

"1

5. Elevation (Show whether DF, RT, GR, etc.} 12. County

o \
e w. Line, Section 6 / Township 18 N. Range 3Eo NMPM. \\\\ \

\\\\\\\\\\\\\\\\\\\\\\\\\ : | 6600"(} L. - Sandoval_

Check Appropnate Box To Indicate Nature of Notice, Report or Other Data

NOTICE OF INTENTION TO:! : SUBSEQUENT REPORT OF:
PERFORM REMEDIAL WORK J PLUG AND ABANDON X "REMEDIAL WORK . [0’ ALTeERING CASING O
TEMPORARILY ABANDON OJ COMMENCE DRILLING OPNS. : [ pLuc & asanponment (X
F'ULL OR ALTER CASING O CHANGE PLANS Ol CASING TEST AND CEMENT soB [
OTHER i i 1
OTHER ) i ‘ £

17. Describe Proposed or completed Operations (CIearly state all pertinent details, and give pertinenet dates, including esnmated date of srarting any
proposed work) SEE RULE 203.

Hole was abandoned by: a) cutting off 3/4" iron pipe 6" below
ground level; b) filling top 10' of pipe with -cement; c) covering
the pipe with dirt; d) clearing site of all trash and debris

and e) restoring 51te as nearly as 'practical to original con-
dition. Abandonment operations commenced on 9AZQ 77

-and were completed ion i 9 24/77 .

This conforms with abandonment method prescribed by U.S. Geological i
Survey's Rev1sed Spe01a1 Stipulations for Shallow Temperature Gradlent

. m——

Holes. ' | .7

N e e .
P b NY 1N L'\J.:v'rll.’“

18. 1 hereby certify thft

M“-&) , Tiree Vi : j i te__10/24/77

SIGNED

\Y4 \N = =l 20l herma Services, NC.
L

APPROVED BY" CM LLZa—p-z; TITLE SEMUR fin?:.

'.“ el };;‘« ! .
4 GEOLGHT onve (2/12/77

CONDITIONS OF APPROVAL, IF ANY: ,




Form G-103
Adopted 10/1/7

"'l'ﬁgi-cute Type of Lease
State D Fee

b e ) ! oul I
- . Vi
T,\B' OF COPIES RECEIVED NEW MEXICO OIL CONSERVATION CO‘,_NI’!:‘/II;SION -
DISTRIBUTION P. O. Box 2058; Santa Fe 875011 7 .
File : ' it ' ‘l‘ S
N, M. B. M, SUNDRY NOTICES AND REPORTS
U.s. G.S ON R
Operator . GEOTHERMAL RESOURCES WELLS
.Land Office

S.a State Lease No.

L. Type of well Geothermal Producer D Temp. Observation  (XJ

N
Do Not Use This Form for Proposals to Drill or'to Deepen or Plug Back to a Different Reservoir. Use “*Application \
For Permit —* (Form G-101) for Such Proposal%.) (N

7. Unit Agreement Name

Low-Temp Thermal [ Injection/Disposal D ) None

2, Name of Operator ’

T : . 8. Farm or Lease Name

Sunoco Energy Development Corpor'atlon T San Diego Grant.

3. Address of Operator

12700 Park Central Pl., Sulte 1500 Dallas, TX 75251

9. Well No.

4276 -

4. Location of Well o
Unit Letter R \ [N lz QO ' _Feet From The g :; tLine and _g_Q__Feet From

10. Field and Pool, or Wildcat

? N
The !! Line, Section Q’ Township ‘ 8 N‘ Range 3 & L4 NMPM. N\ \

N15. Elevation (Show whether DF, RT, GR, etc.) 12. County

N (600! 6L, : Sandoval \\\\\\

16. Check Approprlate Box To Indicate Nature of Notice, Report or Other Data
NOTICE OF INTENTION 1_|'O: . . » SUBSEQUENT REPORT OF:
PERFORM REMEDIAL wORK [_] PLUG AND ABANDON O REMEDIAL WORK L] ALTerING casing {
TEMPORARILY ABanpon [ COMMENCE DRILLING OPNS. PLUG & ABANDONMENT [
PULL OR ALTER CASING - CHANGE PLANS 0 CASING TEST AND CEMENT JOB [ J
OTHER [
OTHER ' M

17. Describe Proposed or completed Operation's (Clearly state all pertinent details, and give pcrtinenet dates, including estimated -date of starting any

proposed work) SEE RULE 203.

On ‘/H /|7 /] Hole No. 9-76- | was spudded at [J$O0 @PM
i .

The hqle was T.D.'d on \!9/77 @ 95 " BGL

/rﬁ'a'w&éf .~— Z’-C - Bﬁ;

SIGNED

nivee _Chief Geologist DATE \/J3/7?

Geothermal=Servicessy=Imes

APPROVED BY CM( M““‘”‘Q’ TITLE

CONDITIONS OF APPROVAL, IF ANY:

_DATE

L1197




»- .- L ) Form G-101
Adopted 10/1/74

NO. OF COPIES RECEIVED [1‘ t NEW MEXICO Ol CdNSEﬁVATION COMMISSION
DISTRIBUTION P. O. Box 2088, Santa Fe 87501
File | | v
N.M.B.M. ’ ) o 5. Indicate Type of Lease
US.GS. : 'APPLICATION FOR PERMIT TO DRILL, DEEPEN, state [ ree XJ
Operator [ OR PLUG BACK--GEOTHERMAL RESOURCES WELL 32 State tease No.
Land Office
MAHHIINIM
| | N
la. Type of Work prit XJ Deepen [ Plug Back [} 7. Unit Agreement Name
. _ . none
b. Type of Well Geothermal Producer [] Temp Observation XI 8. Farm ot Lease Name
- h (-} : Injection/Disposal I .
Low-Temp Therma : . San Diego Grant
2. Name of Operator 9. Well No.
Sunoco Energy Development Corporation 9-76-1
3. Address of Operator 10. Field and Pool, or Wildcat
12700 Park Central Pl., Suite 1500, Dallas, TX 75251 none

4. Location of Well %, . LETTER M cocaten 1200 reer rrom the SOUuth e \\\\\\\\\\\\\
. FEET FROM THEW LINE O N. rcEe. 3 E. nmem

\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\ et AN\

6600 ft. (GL) see note "A" Geothermal Services Oct. 1, 1976

PROPOSED CASING AND CEMENT PROGRAM

SIZE OF HOLE SIZE OF CASING WEIGHT PER FOOT SETTING DEPTH SACKS OF CEMENT EST. TOP

5-1/8" 3/4" 1.14 lbs. 500" 1.5 6" BGL

Program- See attached "Standard Shallow Temperature Gradient
Hole Drilling Program"

— All section lines projected

Note A- Type of bond will be $10,000 multiple-well low-temperature
well or geothermal observation well bond. The bond is in
the process of being filed, and a bond number will be furnished
q?a avam%able before operations commence.
I

SRR

it

SIS

‘EE., _
W UL 261976
e Il

N COMM.

£RVATION
iN ABOVE SPACE DESCRIBE PRSI‘—'@SE%N’% \IéA M: If proposal is to deepen or piug back, give data on present productive zone and proposed new productive
zone. Give blowout preventer program, if any. Janta 8]

{ hereby certify that the iptformation aboye”iy true and coglplete to the best of my knowledge and belief.
A / Geothermal
Bigned Title i Y i Guee Ju Ing/ , 1976

(This space for State Use)

averoveo v (lard L(JLU%L riree SENIOR PETROLEUM GEOLOGIST e 7/ 1/7¢6

CONDITIONS OF APPROVAL, IF ANY:

Qud/ﬂ/ 27




GEcTHERMAL SERVICES, INC.

7860 CONVOY COURT, SAN DIEGO, CALIFORNIA 92111 » -(714) 565-4712

—

STANDARD SHALLOW TEMPERATURE GRADIENT HOLE DRILLING PROGRAM

(500'/150m; Rubber Tired Equipment; Rotary/Mud)

Coordinate "Special Stipulations" or other unusual
requirements with the Project Geologist prior to
set-up and spud. :

Choose location. and orientation of drllllng rig so
as to minimize surface disturbance.

Drill 4" to 6" hole to maximum depth of 500 /lSOm.
Take cuttings samples, cores, etc. at direction of
Project Geologist.

If drilling with mud, use regular Bentonite drilling
mud. No toxic additives are to be used in drllling
fluids without permission of Project Geologist."~

Have supply of lost circulation material available.
Use portable mud :pits unless specifically directed
otherwise.

Have a supply of Barite -available in case of-artesian
flow. . .If artesian flow .is enccuntered, comply with
United States Geological Survey's Stipulations.

Mud return temperature shall be measured and recorded
on "Drilling History" every 10'/3m.

a. .If temperature reaches 120°F/50°C, STOP DRILLING
and circulate for 30 minutes, monitoring mud
temperature and pit volume for possible hot
artesian flow. . If no flow, run pipe at this
depth after.logging is completed. .

b. If there is a sudden increase in temperature of
the ‘drilling mud (several degrees in only a few
feet) STOP DRILLING and circulate for 30 minutes,
monitoring mud temperature and pit volume for
possible hot artesian flow. If no flow, continue-
drilling CAUTIOUSLY, keeping a careful watch on

OiL COﬁ@ﬁRVAs oM €O Mws
Sznta Fe




7. Run pipe immediately after running electric logs or
reaching T.D. (if hole is not logged).

a. Install cap on bottom of first length of pipe.
(If using steel pipe, seal each joint with
teflon tape to ensure watertight).

b. Steel pipe must be used when air temperature
is 40°F or below, as PVC cement will not adhere.

c. Steel pipe must be used if drilling fluid tem-
perature exceeds 100°F/40°C.

- d. When pipe is landed, top must be 6" to 12"/
15cm to 30cm below ground level. (Cut and
thread as necessary). A

e. Fill pipe with CLEAN WATER (water that is oily
or contains solvents such as gasoline MUST NOT
be used) and install cap. Do not seal.

f. Set paper, rag or dirt bridge down open annulus
at least 10'/3m below ground level. Fill annulus
with cement up to base of cap on pipe.

8. Clean up location THOROUGHLY.

9. Any excavated pits or sumps must be backfilled to conform
to the original topography.

10. When temperature surveys are completed, fill pipe with
cement from 10'/3m to top of pipe, fill excavation to
original ground topography and restore location as
nearly as possible to original condition.

GEOTHERMAL SERVICES, INC.
San Diego, California
December, 1975




NEW MEXICO OIL CONSERVATION COMMISSION ) Form G-102
P. O. BOX 2088 SANTA FE 87501 Adopted 10/1/74

GEOTHERMAL RESOURCES WELL LOCATION AND ACREAGE DEDICATION PLAT

All distances must be from the outer boundaries of the Section.

Operator Lease ) Well No.
Sunoco Energy Development Corp.| . San Diego_Grant- 9-76-1
Unit Letter Section Township ) Range i o County
M A 6 18 N. 3 E. Sandoval
Actual Footage Location of Well:
_ 1200 feet from the projected  Sdineana 200 feet from the W e (projected)
Ground Level Elev. Producing Formation Pool Dedicated Acreage: ,
6600 ft. none none none Acres

{. Qutline the acreage dedicated to the subject well by colored pencil or hachure marks on the plat below.

2. If more than one lease is dedicated to the well, outline each and identify the ownership thereof (both as to working interest
and royalty).

3. If more than one lease of different ownersip is dedicated to the well, have the interests of all owners been consolidated by
communitization, unitization, force-pooling, etc?

0O ves [ No If answer is “yes,” type of consolidation

If answer is “no,” list the owners and tract descriptions which have actually been consolidated. (Use reverse side of this form if
necessary.)
No allowable will be assigned to the well until all interests have been consolidated (by communitization, unitization,
forced-pooling, or otherwise) or until a non-standard unit, eliminating such interests, has been approved by the Commission.

CERTIFICATION -

! hereby certify that the information

contained herein is true and complete to

Name

Steve Quiett

Position

! ' Chief Geologist
Hole #9-76-1 to be locat?d: Company

Geothermal S i , Inc.
NW1/4SW1/4S§1/4, sec.6, T.18N.,R.3E. | [Du mal services, 1in

Jul% 21, 1976

|
|
|
|
1 .
I r
! [ ]
I | /.hereby cert/fy\thar, the w I/ /bvat/on
| | ;shown on/ gus ét was plotted f om le/d
f
1 I q/]otes o\aﬂzlr z{[’ve}@ g )) y/éme or
[ in ef)/m\gésup vision, an tf}ait the same
I : is true nd ‘é&r’r’b@ o=t [be t of my
| | know/edge an*d b'eé{ef CO/L»],‘W
o e e e i
| !
I | Date Surveyed
! |
| i Registered Professional Engineer
| | and/or Land Surveyor
| !
1 , L.
r—‘ o 'r — lu-ssr[r ] — I'.'I —7 { ] § S N Certificate No.

0 310 nel °0 1320 te5s0 1980 2319 2¢ 40 2000 1509 1000 %0Q o
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Form G-101
Adopted 10/1/

NO. OF COPIES RECEIVED NEW MEXICO OlL CONSééVATlON CéMMISSlON
DISTRIBUTION P. O. Box 2088, $anta Fe 87501
File
N.M.B.M, : ) Lo ‘ 5. Indicate Type of Lease
US.GS. APPLICATION FOR PERMIT TO DRILL, DEEPEN, stave [ ree X
Operator OR PLUG BACK-~-GEOTHERMAL RESOURCES WELL 5.2 State Lease No.
Land Office : .

MMM

1a. Type of Work orin KJ Deepen‘ ] Plug Back [ 7. Unit Agreement Name
A none
b. Type of Well " Geothermal Producer [} Temp Qbservation X 8. Farm or Lease Name
Low-Temp Thermal 1. Injection/Disposal [

San Diego Grant

2. Name of Operator

9. Well No.

Sunoco Energy DeveloDment Corporation 9-76-1
3. Address of Operator 10. Field and Pool, or Wildcat
12700 Park Central Pl., Suite 1500, Dallas, TX 75251 none

4. Location of Well x ’{JNIT LETTER

FEET FROM TH

M

LOCATED 1200

reet From THe DOUth

LINE

LI

1 ECr - N
\\\\\\\\\\ &&%\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\

. Proposed Depth . Formation 20. Rotary or C.T.
SQ\ 500 ft. unknown rotary
21. Etevations (Show whether DF, RT, etc} 21A. Kmd & Status Plug Bond 21B. Drilling Contractor 22. Approx. Date Work will start
6600 ft. (GL) see note "A" Geothermal Services |Oct. 1, 1976
PROPOSED CASING AND CEMENT PROGRAM
SIZE OF HOLE SIZE OF CASING WEIGHT PER FOOT SETTING DEPTH SACKS OF CEMENT EST. TOP
5-1/8" 3/4" 1.14 lbs. 500" 1.5 6" BGL

Program— See attached "Standard Shallow Tenperature Gradlent
Hole Drilling Program

~ All section lines projected

. Note A- Type of bond will be $10,000 multiple-well low—temperature

' well or geothermal observatlon well bond. The bond is in
ﬁuﬁﬂ “;Fﬂ ?jfufhe process of being filed, and a bond number will be furnished
LY \ | soon as available before operations commence.

HWK‘:L\JUL 26 19J

'L CONSERVATION COMM.
Santa Fe ;

N ABOVE SPACE DESCRIBE PROPOSED PROGRAM: It proposal is to deepen or plug back, give data on present productive zone and proposed new productive
zone. Glive blowout preventer program, if any.

¢

i hereby certify that t formation aboye”i true and cogiplete to the best of my knowledge and belief.
. Geothermal
gned Y rie Chief Geologist,Services, Inge.__Julyd/, 1976

(Thzx space for State Use)

APPROVED 8Y Qm( a&wﬂ

CONDITIONS OF APPROVAL, IF ANY:

DATE q/ ?,/7 é

rrrie _SENIOR PETROLEUM GEOLOGIST



GeoTHERMAL SERVICES, INC.

7860 CONVOY COURT, SAN DIEGO, CALIFORNIA 92111 « ,(7‘4) 565-4712

—

- -STANDARD SHALLOW TEMPERATURE GRADIENT HOLE DRILLING PROGRAM
(500'/150m; Rubber Tired Equipment; Rotary/Mud)

1. Coordinate '"Special Stipulations'" or other unusual
requirements with the Project Geologist prior to
set-up and spud.

2. Choose.-location and orientation of drilling rig so
as to minimize surface disturbance.”

3. Drill 4" to 6" hole to maximum depth of 500' /lSOm.
Take cuttings samples, cores, etc. at direction of '
Project Geologist. '

4. If drillihg with mud, use regular Bentonite drilling
mud. No toxic additives are to be used in drilling
fluids without permission of Project Geologist.™
Have supply of lost circulation material-available.
Use portable mud pits unless spec1f1cally directed
otherwise.

3. Have a supply of Barite available:in.case of artesian"
flow. If artesian flow is encountered, comply with -
United States Geological Survey's Stipulations.

6. Mud return temperature shall be measured and-recorded:
on "Drilling History! . every.10'/3m. i

a. . If temperature reaches 120°F/50°C, STOP DRILLING
and circulate for 30 minutes, monitoring mud
‘"temperature and:pit volume for possible hot
artesian flow. If no flow, run pipe at this
depth after logging is completed.

b. If there.is a sudden increase in temperature.of ..

the drilling mud (several *degrees in only a few 7

feet) STOP DRILLING and circulate for 30 minutes,
monitoring mud temperature and pit volume for

possible hot artesian flow. If no flow, continue-

drilling CAUTIOUSLY, keeping a careful watch on
return temperature of drlll;nglflurdMMW”Intno case
shall drilling contlnue aftera ud‘ tur

ture reaches 120°F/50°C.

O'L CONCEQ Y \Te(;\ ] L,‘ji\/‘e

Santa Fe

—nR




7. Run pipe immediately after running electric logs or
reaching T.D. (if hole is not logged).

a.

Install cap on bottom of first 1ength of pipe.
(If using steel pipe, seal each joint with
teflon tape to ensure watertight).

Steel pipe must be used when air temperature
is 40°F or below, as PVC cement will not adhere.

Steel pipe must be used if drilling fluid tem-

perature exceeds 100°F/40°C.

When pipe is landed, top must be 6" to 12"/
15cm to 30cm below ground level. (Cut and
thread as necessary).

Fill pipe with CLEAN WATER (water that is oily
or contains solvents such as gasoline MUST NOT

be used) and install cap. Do not seal.

Set paper, rag or dirt bridge down open annulus
at least 10'/3m below ground level. Fill annulus
with cement up to base of cap on pipe.

Clean up location THOROUGHLY .

Any excavated pits or sumps must be backfilled to conform
to the original topography.

When temperature surveys are completed, fill pipe with
cement from 10'/3m to top of pipe, fill excavation to
original ground topography and restore location as
nearly as possible to original condition.

GEOTHERMAL SERVICES, INC.
San Diego, California
December, 1975




.‘,w, 7 ‘.@ R

- NEW MEXICO oL CONSERVATION COMMISSION

P ) Form G-102
P. O. BOX 2088 SANTA'FE 87501 Adopted 10/1/7-
GEOTHERMAL RESOURCES WELL LOCATION AND ACREAGE DEDICATION PLAT
All distances must be from the'buter boundaries of the Section.
Operator Lease Well No.
Sunoco Energy Development Corp.| San Diego,  Grant- 9-76-1

Unit Letter Section Township ) Range ‘ County

M 6 18 N. 3 E. Sandoval
Actual Footage Location of Well:

1200 feet from the'EI‘O,ieCted S dline and 200 - feet from the W. line (pr‘OJec’ted)
Ground Level Elev. Producing Formation Pool Dedicated Acreage:

6600 ft.

none

none

none

Acres

7 Yes

If answer is “no,” list the owners and tract descriptions which have actually been consolidated. (Use reverse side of this form if

and royalty).

] No

If answer is

“yes,n

type of consolidation

1. Outline the acreage dedicated to the subject well by colored pencil or hachure marks on the plat below.

2. If more than one lease is dedicated to the well, outline each and identify the ownership thereof (both as to working interest

3. If more than one lease of different ownersip is dedicated to the well, have the interests of all owners been consolidated by

communitization, unitization, force-pooling, etc?

" necessary.)

No allowable will be assigned to

the well until all interests have been consolidated (by communitization, unitization,
forced-pooling, or otherwise) or until a non-standard unit, eliminating such interests, has been approved by the Commission.

Hole #9-76-1 to be locat?d:

NW1/4SW1/4SW1/4, sec.6, 1‘ 18N. ,R.3E.

(,;)

|
N
f
|
I
I.
|
|
)
:_6——'— -—t———-—=-""7 - — - - -= 7 — - - —
! l
I |
' |
! |
I [
' |
l L
o fpe———} — r =t — } ] e
L) 330 LYY0) [-1s] 13920 1850 iesn 2310 26 40 2000 1309 1000 800

CERTIFICATION

! hereby certify that the information

contained herein is true and complete to

Steve Quiett

Position

Chief Geologist>

vCompany
Geothermal Services,

Ind

Date

JU&N 21, 1976

/[/ “‘hsa “"?
/// hereby certlfy..lthat g/'/e

shown(,on t%s §/at was pt t

\.

" af actu

unl))‘e; sup ecyision, and

know/edge g dhat be/lef M/[/]

v':gf < focation
]f om field
;1@/3 s Z//gy me or

hat the same
is tr@g an rﬁé},v to th best of my

Date Surveyed

Registered Professional Engineer
and/or Land Surveyor

Certificate No.




NO. OF COPIES RECEIVED
DISTRIBUTION

File

N. M, B. M.

U.s.G.s

ey |y | oy [

Operator

Land Office

NEW MEXICO Olt. CONSERVATION COMMISSION
P. O. Box 2088, Santa Fe 87501

SUNDRY NOTICES AND REPORTS
ON
-GEOTHERMAL RESOURCES WELLS

"Form G-103
Adopted 10/1/74

ozp 1817

-

5. Indicate Type of Lease

state [

5.a State Lease No.

Fee EX:]

Do Not Use This Form for Proposals to Drill or to
For Permit —* (Form G-101) for Such Proposals.)

Deepen or Plug Back to a Different Reservoir. Use

‘“!Application

]
O

L. Type of well Geothermal Producer

Low-Temp Thermal

X
0

Temp. Observation

Injection/Disposal

7. Unit Agreement Name

NONE

8. Farm or Lease Name

2. Name of Operator
SUNOCO ENERGY DEVELOPMENT CORPORATION SAN DIEGO GRANT
3. Address of Operator 9. Well No.
12700 PARK CENTRAL PL., STE. 1500, DALLAS, TX 75251 2
4. Location of Well 10. Field and Pool, or Wildcat
Unit Letter P ]OO Feet From The EAST Line and 300 - Feet From NONE
S —_ ___Line, section 7 —t_ _Township ]8N Range 3E NMPM. \\\\\\
\\\\\\\\\\\\\\N\ 15. Elevation (Show whether DF, RT, GR, etc.) 12. County \\\\\
SSE\ 8100 (G.L.) SANDOVAL \\\\
16.

"Check Appropriate Box To Indicate Nature of Notice, Report or Other Data

NOTICE OF INTENTION TO: SUBSEQUENT REPORT OF:
PERFORM REMEDIAL WORK [:' PLUG AND ABANDON Jﬂ\ REMEDIAL WORK D ALTERING CASING [:l
TEMPORARILY ABANDON D ’ COMMENCE DRILLING OPNS. D PLUG & ABANDONMENT D
PULL OR ALTER CASING D CHANGE PLANS D CASING TEST AND CEMENT JOB I:]
OTHER D
OTHER |:|

17. Describe Proposed or completed Operations (Clearly state all pertinent details, and give pertinenet dates, including estimated date of starting any

proposed work) SEE RULE 203.

This hole was abandoned by:

ground level;

\

a) cutting off the 13/4

" pipe below

B) cementing the top 10' of the pipe and annulus;

c) covering,the hole with soil and; d) restoring the site as nearly

: R
as possible to its, original condition.

.
p

!
<

I

18. I hereby certify that the information abovg is tr
SIGNED W

PROJECT SUPERVISOR
GEOTHERMAL SERVICE

TITLE

fid complete to the best of my knowledge and belief.

S, INC. 9/10/78

DATE

APPROVED BY Qwv( LQCW

SENIOR PETROLEUR

TITLE

1 GEOLOGIST

CONDITIONS OF APPROVAL, IF ANY:

DATE ?/,‘20/7%
o/




Form G-101

-« it
Adopied 10/1/7
r:;o_ OF COFIES RECEIVED L// i NEW MEXICO OIL CONSERVATION;G; VJ\II-I\I.I’LE ! -:-T;
P S o O
DISTRIBUTION ‘ P. O. Box 2088, Santa Fe 75‘9 ‘:ﬁ\"}y xf{"- W5 ,}_] E t
File | P :’g%‘ \, £ .
N.MLB.M, ! ;"y}\m‘ MAY -3 :3/? ‘/;%“Ei\lndicare Type c_).f L ease B
U.S.GS. ! APPLICATION FOR PERMIT TO DRI DEEPEN,. .~ 1s1hte [J Fee XJ
. ; No.
Operator | OR PLUG BACK--GEOTHERMAL R@QQUBQEE&W@UK@\I C,\)E\ﬁ.; State Lease No
Lang Office

1a. Type of Work orin B3 . Deepen‘ ] Piug Back [I] 7. Unit Agreement Name
. , : : None
b. Type of Well Geothermal Producer [ Temp Observation X 8. Farm or Lease Name
Low-Temp Thermal D Injection/Disposal [ San Diego Grant
2. Nzme of Operator : ) 9. Well No. [
SUNOCO ENERGY DEVELOPMENT CORPORATION - B=77=2
3. Address of Operator 10. Field and Pool, or Wildcat

12700 Park Central Pl., Suite 1500, Dallas, TX 75251

~_None
4. Location of Well ** . : . ' : &
UNIT LETTER P Locatep__ 100 reetrrom e Bast  ine \
AND 300 FEET FROM THE § LINE OF sec. 7 Twp. 18N RGE. NMPM \

~

N 12. County * \
\\ SW \\\\\
\\\ j 19. Proposed Depth 19A. Formation 20. Rotary or C.T. |
§;S§S§\ 500 ft. unknown rotary |
21. Elevations (Show whether DF, RT, eic.) 21A. Kind & Status Plug. Bond | 21B. Dri”ving Contractor 22. Approx. Date Work will start .3
8100'  (q1) ‘see_note "A" _ Geothermal Services June 15, 1977 ;
’ PROPOSED CASING AND CEMENT PROGRAM
SIZE OF HOLE SIZE OF CASING WEIGHT PER FOOT SETTING DEPT.H SACKS OF CEMENT EST. TOP
5-1/8" 3/4" 1.14 1bs. 500’ 1.5 6" BGL

Program- See attached ”Standafd Shallow Temperature Gradient
Hole Drilling Program"

**_ All section lines projected

Note A- Type of bond will be $10,000 multiple-well low-temperature
well or geothermal observation well bond. The bond is in
the process of being filed, and a bond number will be
furnished as soon as available before operations commence.

, MJ ~ 1%/ ‘ ' APPROVAL VALID

FOR 90 DAYS UNLESS ""
DRILLING  COMMENCED.

EXPIRES g// (77

AEBOVE SPACE DESCRIBE PROPOSED bROGRAM: 1f proposal is to deepen or plug back, give data on present productive zone and proposed new productive
ne. Give blowout preventer program, if any. ’

s

erehy certify tl

JZ”’\C informatioh a/ ove is true agd complete to the best ¢f my knowledge and belief.

Geothermal
e

J rire Chief Geolosist,Services,Incs,. April 26, 1977

(Ths space for Siate Use)

voves o Lol UWlooy ' vve SEMICR PEFROLEUM GEOLOGIST cnve 513/ 77

HIDITIONS OF APPROGVAL, IF ANY: J

ned




) a NEW MEXICO OiL CONSERVATION COMMISSION Form G-102
> ‘ P. O. BOX 2088 SANTA FE 87501 Adoptea 10/1/74

GEOTHERMAL RESOURCES WELL LOCATION AND ACREAGE DEDICATION PLAT

Al distances must be {rom the outer boundaries of the sections

Operator Lease Well No.
Sunoco_Energy Development Coxrp. San Diego Grant 3-77-2
Unit Letter * ISection Township . Range : County ) A
P 7 18N 3E Sandoval
Actual Footage Location of Well: . ,
100 feet from the pr OJeCted E tine and 300 feet from the S nnc(pr‘oj'ected)

Ground Level Elev. Producing Formation Pool - : : Dedicated Acreage: ]

8100" None ' None None Acres

1. Outline the acresge dedicated to the SUb_]L,Cl well by colored pencil or hachure marks on the p]at below.
2. If more than one Jease is dedicated to the well, outline each and identify the ownership thereof (both as to.working interest
and royalty). -

3. If more than one lease of different ownersip is dedicated to the well, have the interests of all owners been consolidated by

communitization, unitization, force-pooling, etc?

[J Yes [J No If answer is “yes,” type of consolidation

M answer is “no,” list the owners and tract descriptions which have actually been consolidated. (Use reverse side of this form if

necessary.)

No allowable will be assigned to the well until all interests have been consolidated (by communitization, unitization,
forced-pooling, or othelwxse) or until a non-standard unit, eliminating such mlerests has been approved by the Commission.

CERTIFICATION

|
I
‘ . ! “hereby certify that the information .
i . .
contzined herein is true -and complere to

the baszl of my knowlzsge and belief.

| o
‘Hole #3-77-42 to be located:
SE1/4SE1/4SE1/4,‘sec.7, F.ISN,R.3E

!

I

|

l

|

|

1

i e

Name

Steve Quiett

1 : g 1Position
Chief GeOlOEISt

Company

Geothermal Services, Inc.

Dae

|-
|
.
: J. April 26, 1977
. {
I | .
I | ! hereby certify that the well Jocation
T | shown on 1his plat was plotted from field
| . * , . notes of actual surveys made by me or
I . ) under my supervision, and that the same
| : is true and correct to the best of my
f knowledge and belief.
. s ]
e it B
I |
o | Date Surveved
| |
| P TS T
| . Registered Professional Engineer
) i andjor Land Surveyor
' |
l [
ESE satentiy SeC il S - S — [ I e S——" e S R S S | Certificate No.




% Ld

GEOTHERMAL SSERVICES, INC.

7860 CONVOY COURT, SAN.DIEGO, CALIFORNIA 92111 « (714) 565-4712

STANDARD SHALLOW TEMPERATURE GRADIENT .HOLE. DRILLING PROGRAM
(500'/150m; Rubber Tired Equipment; Rotary/Mud)

1. Coordinate "Special Stipulations" or other unusual
requirements with the Project Geologist prior to
set-up and spud.

2. Choose location and orientation of drilling rig so
as to minimize surface disturbance.

3. Drill 4" to 6" hole to maximum depth of 500’/150m.
Take cuttings samples, cores, etc. at direction of
Project Geologist.

4. If drilling with mud, use regular Bentonite drilling
mud. No toxic additives are to.be used in drilling
fluids without permission of Project Geologist.

‘Have supply of lost circulation material available.
Use portable mud pits unless specifically directed
otherwise.

5. Have a supply of Barite available in case of artesian
flow. If artesian flow is encountered, comply with
United States Geological Survey's Stipulations.

6. Mud return temperature shall be measured and recorded
on "Drilling History" every 10'/3m.

a. If temperature reaches 120°F/50°C, STOP DRILLING
and circulate for 30 minutes, monitoring mud
temperature and pit volume for possible hot
artesian flow. If no flow, run pipe at this
depth after logging is completed.

b. If there is a sudden increase in temperature of
the drilling mud (several degrees in only a few
feet) STOP DRILLING and ‘circulate for 30 minutes,
monitoring mud temperature and pit volume for
possible hot artesian flow. If no flow, continue
drilling CAUTIOUSLY, keeping a careful watch on

return temperature of drilling fluid. In no case
shall drilling continue after mud return tempera-
ture reaches 120°F/50°C.




7.

Run pipe immediately after running electric logs or
reaching T.D. (if hole is not logged).

a. Install cap on bottom of first length of pipe.
’ (If using steel pipe, seal each joint with
teflon tape to ensure watertight).

b. Steel pipe must be used when air temperature
is 40°F or below, as PVC cement will not adhere.

c. Steel pipe must be used if drilling fluid tem-
perature exceeds 100°F/40°C.

d. When pipe is landed, top must be 6" to 12"/
15cm to 30cm below ground level. (Cut and
thread as necessary)..

e. Fill pipe with CLEAN WATER (water that is oily
or contains solvents such as gasoline MUST NOT
be used) and install cap. Do not seal.

f. Set paper, rag or dirt bridge down open annulus
at least 10'/3m below ground level. Fill annulus
with cement up to base of cap on pipe.

Clean up location THOROUGHLY.

Any excavated pits or sumps must be backfilled to conform -
to the original topography. .

When temperature surveys are completed, fill pipe with
cement from 10'/3m to top of pipe, fill excavation to
original ground topography and restore location as
nearly as possible to original condition.

GEOTHERMAL SERVICES, INC.
San Diego, California
December, 1975

e



STATE OF NEW MEXICO
ENERGY ano MINERALS DEPARTMENT
NO. OF COPIES RECEIVED
DISTRIBUTION
File
N M. B, M,

Pl

U.s. G.S

Operator
tand Qffice:

P

"OIL CONSERVATION DIVISION

P.O. BOX 2088

; Form G-103
Adopted 10-1-74

SANTA FE, NEW MEXICO 8750

¢

EIATEY

Revised 10-1-78

01981 |!!

' SUNDRY NOTICES AND REPORTS JUL
" ON

s. lndicute}j ¢ 9f Lease

GEOTHERMAL RESOURCES. WELLS Ol CONSERV
SAN

- l-'ec- [X]

Do Not: Use. Thus Form for Proposals to Drill.or to Deapen or. Plug Back to-a: Ditferent. Reservonr

For Permir. —* (Fovm G-101) for Such Proposah)

Use ‘’Application

1. Type of welf Geothermal Producer

—

Low-Temp Thermal

m‘- . l

L__I
O: -

Temp. Observation.
© Injection/Disposal

\\\\\\\\\\\\\\\\\\\

7. Unit Agreement Name

N/A

2.. Name of Operator: .
Sunoco Energy Development Cao.

8.. Farm or Lease Name #80Q0323
A. E. Thqmas et al.

3. Address of Operator .

12700 Park. Central Place, Su:Lte 1500, Da.llas, Texas. 75251

9. Well No.

4
4. Location-of Well. . ) ) 10. Field and Pool, or Wiidcat
. Unit: Letter, A 250‘ Feet'From The- Northf‘ Line and- 860 Feet From: Wildcat
The East Line, Section- 18 Township:__ 18N _Range- 3E NMPM. \\\

- Elevation. (Shbw'whether DF, RT, GR; etc.).
8 ,012.30 GR

12. County.
Sandoval.

\\\\\\\\

Check Appropnate Box To lndlcate Nature of Notice, Report or Other Data

'SUBSEQUENT REPORT OF:

O
O
O.

- ALTERING CASING £
-
PLUG & ABANDONMENT |

—

(I

_ _ NOTICE OF INTENTION-TO: o
PERFORM' REMEDIAL WORK: - - PLUG AND. ABANDON IR D . REMEDIAL WORK
TEMPORARILY ABANDON: . [ .2+ | . COMMENCE DRILLING. OPNS.
PULL OR ALTER cAasing ~ L: 'CHANGE‘,PI’_ANS,,. ', O | casine:TEST AND.CEMENT JOB"
. OTHER
‘orHer___ Drill &l '

17. .Describe. Proposed or’ completed- Operatlons (Clearly .mne all’ pemnent details,, and- gwe pertinenet: dates, including. emmared date of starung any

propo.\‘ed work) SEE.RULE 203

Request sz.x—month., extens:.enx a,nd appllcatn.on for permlt to drlll ‘due. to delay of approval

from U. S :E’orest Serv1c

Request name change from "Sa.n DJ.eg - Grant #4" ’to "A E Thomas et al #4 "

e

18. 1 hereby tify that the information nbove is true-
SIGNED%

complete to the best of my knowledge and belief.

“I;ITLE‘ Environmental. Coordinator

‘DATE July 27, 1981

Canl 22

APPROVED BY

e

miree _SERIOR PETRCLEHNY Gr0insIcT

DATE 7,/301/%1

CONDITIONS OF APPROVAL, IF ANY:




olIL CONSERVATION DIVISION . (
STATE OF NEW MEXICO

0. BOX 2088 . . Form G-103
ENERGY anp MINERALS DEPARTMENT Adopted 10-1-74
- SANTA PE., NEW MEXICO 8750 ] Revised 10-1-78
NO. OF COPIES RECEIVED : J ;‘;llgjs ][\V/‘ 3"1
DISTIRIBUTION - . )
e IaV< SUNDRY NOTICES AND REPORTS JUL 301981 [it!
N. M. 8. M. [ ON 5. lmhc:teAlg[Ljéf Lease
v.5. 6.5 [ GEOTHERMAL RESOURCES WELLS OIL CONSERVATRYY DrviSion Fee
Operator { SN\T“\' % te lLease No.
LLand Office

b ; N X __\

3

Do Not Use This Form for Proposals to Drilf or to Deepen or Plug Back to a Different Reservoir. Use "*Application \\\‘
For Permit - {Formm G-101) for Such Proposals.} k b \:

L. Type of well Geothermal Producer X Temp. Observation [ 7. Unit Agreement Name
Low-Temp Thermal D injection/Disposai D N/A
2. Name of Operator ) . 8. Farm or Lease Name $#800323
Sunoco Energy Development Co. A. E. Thomas et al.
3. Address of Operator 9. Well No.
12700 Park Central Place, Suite 1500, Dallas, Texas 75251 4
4. Location of Well t0. Field and Pool, or Witdcat
Unit Letter A 250 Feet From The North Line and 860 Feet From Wildcat

NN \\\\\\\\

The East Line, Section 18 Township 18N Range 3E NMPM. \\\\\ \\\\

\\\\\\\\N 5. Elevation (Show whether DF, RT, GR, etc.) 12. County \\1 |
8,012.30 GR - Sandoval N

N 012,

16. |

Check Appropriate Box To Indicate Nature of Notice, Report or Other Data

g

NOTICE OF INTENTION TO: 'SUBSEQUENT REPORT OF:
PERFORM REMEDIAL WORK L[] PLUG AND ABANDON CJ REMEDIAL WORK (J  ALTerING casinG 1
TEMPORARILY ABANDON [ _ COMMENCE DRILLING OPNS. ] prLuG & AsanDONmMENT ]
PULL OR ALTER CasinG L CHANGE PLANS td CASING TEST AND CEMENT JoB [~
OTHER Ll
OTHER Drill &l

17. Describe Proposed or completed Operations (Clearly state all pertinent details, and give pertinenet dates, including estimated date of starting any
proposed work) SEE RULE 203.

1. Request s~ix—moﬁth extension and application for permit to drill due to delay of approval
from U. S. Forest Service.

2. Request name change from "San Diego Grant #4" to "A. E. Thomas et al. #4." ‘
, . , }

. 18. 1 hereby ceqtify that the information above is trzcomplctc to the best of my knowledge and belief.
S.GNED% %&(/1 @ > TITLE Environmental Coordinator DATE July 27, 1981
l B
APPROVED BY a«zvz Z('["‘Q?’ niree _ SENIOR PETROLENM GEDLAGIST DATE 7!/3@//%1

CONDITIONS OF APPROVAL, IF ANY:




~ A

NO..OF COPIES RECEIVED NEW MEXICO OIL CONSERVATION COMMISSION
DISTRIBUTION s P. O. Box 2088, Santa Fe 87501 -

File ' é"d

N.M.B.M. ! .....

U.S.G.S. { APPLICATION FOR- PERIVIIT TO DRILL DXEBRENY,

Operator i BROIE BREIE--GEOTHERMAL RESOURCES WELL

Land Office

n@iﬁ?{ﬁ@“m

rm G-101

MAY 18 198

OiL CONSERVATION T

opted 10/1/74

i

gAchaﬁe,Typ!’MQQ&se

STATE

FEE @

5.a State Lease No.

LA

AND 860 FEET FROM THE East LINE OF SEc

la. Type of Work Drill - [x] Deepen [ Plug Back [J 7. Unit Agreement Name
NA
b. Type of Well Geothermal Producer &] Temp Observation L[] 8. Farm or Lease Name $800323
Low-Temp Thermal O] Injection/Disposal ] San Diego Grant
2. Name of Operator 9. Well No. A
sunoco Energy Development Co.
3. Address of Operator 10. Field and Pool, or Wildcat
12700 Park Central Place, Suite 1500, Dallas, Texas 75251 Wildcat
4. Location of Well ¢ | errer __A Locaten__ 230 reer From THE _ North LINE

\\\\\\

N\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\

12. County \ \\\

Sandoval

. Proposed I)ept
9,000

[19A. Formati
Prec

DN

on

ambrian

20. Rotary or C.T.

Rotary

21. Elevations (Show whether DF, RT, etc.)

21A. Kind & Status Plug. Bond
8012.30 ground

21B. Drilling Contractor
Not yet determined

22. Approx. Date Work will start
June 1, 1981

PROPOSED CASING AND CEMENT PROGRAM

SIZE OF HOLE SIZE OF CASING WEIGHT PER FOOT SETTING DEPTH SACKS OF CEMENT EST. TOP
26" 20" 94 300" 590 Surface
17 1/2" 13 3/8" 61 2,000" 1,280 Surface
12 1/4" 9 5/8" 40 - 43 1/2 6,000" 1,275 1,800"

8 3/4" Open hole or 7" slotted liner 9,000’
Plan of operation on file in 0il Conservation Commission office.
o BE NOTFIED
coMSS! N“JG QPERATION
£ \ ATIO £GIN
CONS
oL N 24 ro
WITHE

IN ABOVE SPACE DESCRIBE PROPOSED PROGRAM:
zone. Give blowout preventer program, if any.

If proposal is to deepen or plug back, give data on present productive zone and proposed new productive

I hereby certi

Signed

that the infi ation ove is true and complete to the best of my knowledge and belief.
% é ; rie  Manager, Environmental Affairs

e Kts (2, /28]

(This space for State Use}

wwm

/

APPROVED BY 'SENIOR PETROLEUS GEOLOGIST -

TITLE

/
DATE '5'// g'/g/

CONDITIONS OF APPROVAL, IF ANY:



g . NEW MEXICO OIL CONSERVATION I HEaIC . y QN@E—S;E;\V[J%AH!

P. O. BOX 2088 SANTA FE 87501 ) v . ' opted 10/1/74
GEOTHERMAL RESOURCES WELL LOCATION AND ACREAGE DEDIEATION At 8 1981

Al distances must be from the outer boundaries of the Section.

T?Twur - ' ' Lease " OIL CONSERVAWRITFIIVISTON ]
Sunoco Enerqy Development Co. . #800323 San Diego Grant SANTA FE 4 |
it Letter Section Township _ Range County
A 18 18N e | sandoval
,\c(u;xl Footage Location of Well: . B T 3 . '
250" FNL 860' FEL (NW1/4 NE1/4 NE1/4) aH progectmns onto the Canon de San
’ Ground Level Elev. | Pmducihg Formation o Pool D] ego Gr‘ant Dedicated Acreage: . !
8012.30 Precambrian : ' ' ‘ 40 .

1. Outline the acreage dedicated to the subject well by colored pencil or hachure marks on the plat below.

If more thm one lease is dedicated to the well outline eauh and identify the ownership thereof (both as to working interest
and royalty).

{2

3. If more than one lease of different ownersip is dedicated to the well have the interests of all owners been consohdated by
communitization, unitization, force-pooling, etc?: - - .

J Yes [ No If answer is “yes,” type of consolidation

“

It answer’is “no,” list the owners and tract descriptions which have actually been consolidured. (Use reverse snde of this rorm 1f

necessary.)

No allowable will be ussigned to the well until all interests have been consolidated (by communitization, unitization,
forced-pooling, or otherwise) or until a4 non-standard unit, eliminating such interests, has been approved by the Commission.

A PRU lFthT RoE

Well No.4 CERTIFICATION

Etev. 8012,30 . L .
) I hereby certify that the information

contained herein is true and complete to

the best of my knoWledge ‘and belief.

Posttion

Mgr., Fnvironmental Affaits '
Company |

Sunoco Energy Development Co;

S| | Htar 12, 125)

PROTRACTED
SECTION -

2
)

~
J

! hereby certify that xgll location

under my s

is ‘true an 'cor‘ecr to rhe best o\
knowledge Bnd heli?BLAS FREDERICK
STERCK

=<
Duate Surveyed \TIF NEW \;y
&7%:7' Er ? /?7‘1

f Regintered Protessionad bagineer

and/ur Land Surveyor
i - gf'\;éfi. /
r - A

Certiticate .\n

— —_— - — -y =
' . . i v T v . 1 o i

Y12 feg 93 1470 1as3 1881 2310 1440 2002 1enn 1080 200 o A/,/ULS F 9'((7?13

o a P S S )




Form G-101
Adopted 10/1/7-.

NG, OF co£;|55 .'RE-C.EIVED _NEW MEXICO OlL CONSERVATION COMMISSION i % }
OISTRIBUTION P. O. Box 2088, Santa Fe 87501 ///»4 7 15 - )///,/_/
) ; v ofr ! /
File ’ / H
N.M.B.M OIL C() % te Type of L,esse
LA ol o e e e o) "'~_/1”4 .
U.s.GS. APPLICATION FOR PERMIT TO DRILL, DXBEREN SWTFZ ’E] - ree X
Operator BRPUUEBRER -GEOTHERMAL RESOURCES WELL 53 Stufeiiease N
Land Office

\\\\\\\\\\\\\\

7. Unit Agreement Name

NA

1a. Type of Work . orit’ &g Deepen [ Plug Back [J

b. Type of Well Geothermal Producer ] Temp Observation [J 8. Farm o Lease Name 800323
o tow-Temp Thermal  [J Injection/Disposal [ San Diego Grant T
2. Name of Operator g. Well No. . g
Sunoco Energy Development Co. 4 o
3. Address of Operator ’ h 10. Field and Pool, or Wildcat s
12700 Park Central Place, Suite 1500, Dallas, Texas 75251 Wildcat
4. Location of Well ,\+ | eTTer __A LocaTen 290 reeT From THE __North LINE

%&\\\ \\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\ et \\\\\ \\

AN \\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\

. Propaosed Dept

'9,000"

19A. Formation
Precambrian

AN

"Rotary
21 Elevatlons /Show whether DF RT, etc}
8012,30 ground

21A Kind & Status Plug: Bond

21B. Drilling Contractor

Not yet determined

22. Approx. Date Work will start
June 1, 1981

PRCPOSED CASING AND CEMENT PROGRAM

SIZE OF HOLE SIZE OF CASING WEIGHT PER FOOT SETTING DEPTH SACKS OF -CEMENT EST. TOP
26" 20" 94 300" 590 Surface
17 1/2" i3 3/8" 6l : 2,000 1,280 Surface
12 1/4" 9 5/8" 40 - 43 1/2 6,000" 1,275 1,800

8 3/4" . Open hole or 7" slotted liner 9,000 1
Plan of operation on file in 0Oil Conservation Commission office.
'rlﬁh‘
S - M"\k‘
P SI0N 70 o GanTiot
W QPERS
R 378 I ' on COMY e GINN \\\G‘
R O\l'b\‘ (_’_’-._.\\’.:« ' \\-:CJ \_‘)'\ O\‘\" \\X 24 \‘\
pefR o WATHE
Lt ~ ¢

PETL £5°

R

ABOVE SPACE DESCRIBE PROPOSED PROGRAM:
ne. Give biowout preventer program, if any.

hiereby certjy that the int

If proposal is to.deepen or piug back, give data on present productive zone and proposed new productive

1 lutiu%nve is true and complete to the best of my knowledge and belief,

: - /m@__ Title
> - o

(This space for State Use)

e Manager, Environmental Affairs

Dty (2, /78]

DATE 5-// g/g /

SENIOR PETROLEUM GEOLGGIST

TITLE

PPROVED 8Y C)/Z/T/ﬁ ZLQM(%

PNDITIONS OF APPROVAL, IF ANY




‘ CONEW REMICO QIL CONSEFVATION CONLLESIC

e T P. O. BOX 2088 SANTA FE 87501 aldo/1s7a
GEOTHERMAL RESOURCES WELL LOCATION AND ACREAGE DED!CA
o All dtslances must be from the outer boundaries of the Section,
[ Operator” - B | Lease : L.!l ~ Vel A=) ]
‘ Sunoco Enerqy Deve]opment Co. #800323 San Diego Gran®il CONSERVATION BiVISION |
it Letter . Section ) Township ] Range County SAN I/\ FE s
A - 18 - 18N 3B ' Sandova1
Actual Footage Location ot Well: - ‘ 4 N a— {
250' FNL 860' FEL (NW1/4 NE1/4 NE1/4) all prOJect1ons onto the Canon de San %
(.mund Level Elev. | Producing Formation Pool ‘ Di ego Grant ) Dedicated Acreage:
8012.30 ) Jrecambrian - S ’ I o 40 Acres

3

1. Outline lhe acreuge dedicated to the subject well by colored pencil or hachure murks on the plat below.

19

and royalty).

3. 1f more than one lease of dxfferent owncrsnp is dedicated to the well have the mtereszs of all owners been consohdated b)
comnunitization, unitization, force-pooling, etc? : : :

O ves [ No If answer is “yes,” type bf consolidation

‘46

It answer’is™“no,™ list the owners and tract.descriptions which have actually been consoliduted. (Use reverse side of this form if;

necessary.)

No allowable will be ussigned to the well until all interests have been consolidated (by communitization, unitization,;

forced-pooling, or otherwise) or until a non-standard unit, eliminating such interests, has been approved by the Commission.

If more (h.m one lc.m is dcdnuted to the well outline each and 1dent|f) thc 0wnushxp Ihereot (bolh as to worl\m" mterestg

i

T18N

A PRUJECIETD) R3F :
T CERTIFICATION

1 hereby certify that the information
contained herein is true and complete to

the best of my knowsledge -and belief.

M oo W

G4l

I\er'

PO:IHOD

gr Fnviraonmental Affairs’
(.omp.m) ’

PROTRACTED

Sunoco ‘Energy Development Co.

SECTION

ey 12 /95]

[Q
)

I hereby certify that =gl location

:1;-1/// orN gn%[ﬁ;{stha svlv \

is true and] cor ccr to the best »

.4
Date Surveved \()F NEW ‘;7
Azo'/u"f' & 7‘7 /?7"

P Repistered Iruh.\smu.u F.ngineer

Ceruticate .\u

Am LS FF L

I
vand/or Land Surveyor
’/
L ¢ Sl
| ez

o ———— e —
' . ' i N V . Y

31 nel CE) 1320 1833 18087 2317 2ead 20cc Venn 1030

i
50 o

R SRS IV PRI




STATE OF NEW MEXICD
ENERGY anp MINERALS DEPARTMENT

OIL CONSERVATION DIVISION

BRUCE KING - June 3, 1981 ' POST OFFICE BOX 2088
GOVERNGR _ : STATE LAND OFFICE BUILDING
‘LARRY KEHOE : - : o ~ SANTA FE, NEW MEXICO B7501
SECRETARY (505) B27-2434

Sunoco Energy Development Co.
12700 Park Central Place

Box 9, Suite 1500

Dallas, Texas 75251

Re: $10,000 Multiple-Well Geothermal
Exploratory Bond, Sunoco Energy
Development Co., Principal
Federal Insurance Company,
Surety, Bond No. 8089-80-83.

Gentlemen:

The 0il Conservation Division hereby approves the
above-referenced geothermal bond effective June 2,

1981.
Sincerely,
JOE D. RAMEY,
Director

dr/

cc: Carl Ulvog-0il Conservation
Division - Santa fe ' |

Federal Insurance Company
Marsh & McLennan, Ine.

P. 0. Box 26593 , '
Albuquerque, New Mexico 87125




PLAN OF OPERATIONS

San Diego Grant
Geothermal Project

Jemez Springs, New Mexico

Sunoco Enerqgy Development Company

March 9, 1979




March 13, 1979

Mr. Carl Ulvog

0il and Gas Commission
State Land Office Building
Santa Fe, New Mexico 87501

Dear Mr. Ulvog:

Sunoco Energy Development Company is proposing to initiate exploratory
drilling for geothermal resources in the San Diego Grant Area near Jemez
Springs, New Mexico this summer. ‘Sunedco's "Plan of Operations" for
that program was submitted to Charles E. McGlothlin, Jemez District
Ranger, U.S. Forest Service, on March 9.

For your information, a copy of that plan is attached. If you need
additional information, please let me know.

Sincerely,

Mo S ot

Wayrle G. Christian
~ Manager
Environmental Affairs
WGC/b jw-
Attachment

¢c:; Charles E. McGlothlin
W. L. Parchman

345~ §o0k
SUNOCO ENERGY DEVELOPMENT CO. 12700 PARK CENTRAL PL.. BOX 9, SUITE 1500, DALLAS, TEX. 75251 (214) 562600




SUNOCO ENERGY DEVELOPMENT CO. 12700PaRK CENTRAL PL.. BOX 9. SUITE 1500. DALLAS, TEX, 75251 (214) 233-2800

March 9, 1979

Mr. Charles E. McGlothlin ~
Jemez District Ranger

United States Department of Agriculture
Forest Service

Box 98

Jemez Springs, New Mexico 87025

Dear Mr. McGlothlin:

In response to your January 31st letter and subsequent te]ephone conversations,
SUNEDCO wishes to submit the following "Plan of Operations™ (in triplicate)

for geothermal exploratory drilling in the San Diego Grant area near Jemez
Springs. These data are being presented to meet requirements set forth by

the U. S. Deparbment of Agriculture, CFR 36, Chapter II, Section 251.75, and
the Geothermal Steam Act of 1970. We trust this document will provide the
information you need as you prepare the regquired envirommental assessment of
the area.

SUNEDCO proposes to utilize existing roads and traiis when possible and
plans to bui]d enly essential access roads to. the sites. Those proposed
road segments are shown on the accompanying wap. For geologic reasons

wells numbered 2 and 4 should be drilled first; but since archaeolog1cal
clearance has been secured only for sites 1 and 2, that means site 2 may
have to be drilied first. (If archaeological c]earance is obtained in time,
site 4 may still be drilled first.) Approximately 2,700 feet of new road
wiil be needed from the existing trails to both well sites 2 and 4. As soon
as the area is free of snow, SUNEDCO personnel will visit the area to dis-
cuss the road situation with you and decide upon a course of action. The
details of survey1nq and engineering design of such roads will be done by a
registered engineer who will consult with you concerning forest service
requirements.

Plans call for water for drilling and other uses to be obtained from the
Madera formation in the Jemez River Vall iey and piped to the drilling sites,
(Estimated requirements will be 20 gpm.) A steel tank at the site will pro-
vide sufficient reserve for times when the pipeline may not be functioning.

Present plans call for drilling operations on sites 2 or 4 to start in late
May or early June, depending upon rig availability; if not then, no later
than the last of July or early August.
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The general dimensions of each singie well drill pad wiil be approximately

250 feet by 250 feet. If in the future a multiple well program is developed

from a single site, the pad size will need to be expanded to approximately
vpical well pad layout, see the

350 feet by 350 feet (2,83 acres). For a iy
attached sketch. :

A recommendation for archaeological clearance for proposed well sites 1 and

2 has been received from Dr. Meade F. Kemrer of the San Juan County Archaeo-
logical Research Center and Library. His report is in Appendix D. Please
note that snow prevented study of other sites in the fail of 1978. Dr. Kemrer
is to complete his survey as soon as field conditions permit this spring.

Earlier communications contained information regardin work force and certain
socioeconomic factors, therefore, that information is not given here. Our
plan of operations covers, bas‘cally
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METHODS -OF DISPOSING OF WASTES

‘Ligquid Drilling Wastes

Durlng well dr;111ng operat1ons when mud is used, a combination of drilling
mud, rock cutt 1ngs. and various mincr additives will be discharged into the
waste sump. Potentaaa wastes that may be retained in the sump are listed in
Table 1 beiow. Total volume liquid waste handied at each driil site may be
as much as 400, OOO gallons, of which about 20 percent can be recycled. Dis-
charge of sump contents by overflow, sump wall seepage, or wall breakdown
and discharge from elsewhere on the location will be avoided by proper engi-
neering design. Shallow lost circuiation which could channel through to the
surface will be prevented by surface casing.

Table 1
Wastes*
~Constituent Voiume (F1.9)
Drill Cuttings (Native Rock) 20,000
Drilling Mud
wyoming Bent@n%ﬂe , 900
Bicarbonate of Soda 49 -
Caustic Soda 49
Lignite 240
Quebracho - 40
Water _ 12,040
13,300
Water 28,000
Sulfatex (Biodegradable Drilling Soap) 100
Unistream (Graphite in Polymer) 100
Lost Circulation Material (Cottcnseed Hulls) 1,000
Cement 1,000
0il (Drippings from Engines and Machinery) 15
TOTAL WASTES : 63,515
Less Waste Removed by Recyciing 19,600
43,915

*  From Report of Waste Discharoe - Chas. Binkiey No. 1.

The project will be subject to waste discharge PEqJ1FETpRtS outlined by the
Forest Service. Dv1111ra personnel will be prov1ded with contingency plans
-to report, clean up and abate discharge incidents, and monitor steam conden-
sate. A1l liquid waste produced during any well testing operation, after
the sump has been filled, will be containerized and removed to an acceptable




disposal sites if regquired. To prevent discharge of petroleum products into
surface waters, equipment service and fuel and transfer areas, as well as the
® area occupied by the drili rig, will drain intoc the waste sump.

Material safety dat ta sheets on variocus products used in drilling mud, as well
as tox1c1ty data on Magcogel, McQuebracho, and Cypan (211 drilling mud addi-
tives}), are prﬂsemted in Appendix A. None of the products preposed for use
contain asbestos, chrome, or lead which are found in certain drilling mud

® additives.

- Condensate
Small quantities of condensate occasionally coliect as standing water at

® wellheads. Constituents which may be found in a geothermal condensate are
identified in Tabla 2 belaw. Chemical constituents in condensate are quite

Table 2
“Constituents of Geothéermal Steéam Condénsates

i " Constituents " 'Range Reported
Arsenic - .003 - 9.3 mg/1
Aluminum 0.09 - 75 mg/1
Boron 8.0 - 450 . mg/1

® : Cadmium - 3.0 - .004  mg/1
Calcium 0.09 - 75 mg/1
Copper 0.0 - 1.15  mg/1
Chromium 0.0 - 1.5 mg/1
Iron 0.6 - 80.0 mig/ 1
Lead 0.0 - 1.5 mg/1

® Magnesium 0,09 - 60 mg/1
Manganese 0.0 - 2.0 mg/1
Mercury - ,00002- 0,08 mg/1
Nickel 0.0 - 7.5 mg/ 1
Selenium 0.0 -~ 0.028 mg/1
Silicon 0.09 - 200 mg/1

® Silver 0.0 - .00009 mg/1
Sodium -0.09 - 80 mg/
Sulfur .01 mg/1
Titanium 0.0 - 0.9 mg/
Zinc 0.0 - 0.2 mg/ i

® . Ammonia-Nitrogen 3.7 - 224 mg/1
Chloride 10.0 - 23.0 mg/1
Hydrogen Sulfide 6.36 - 0.9 mg/1
Sulfate 3.0 - 960 mg/1
Physical Properties -

o
Alkalinity 26 - 400 mg/1
pH : ' ' 3.62 - 8.05
|ur‘b1d1ty 1.0 - 83 FTU

* Compiled from PG&E, 1973; USGS, 1973; Parametrix, 1975.




variable, depend1ng on the source being.measured; therefore, it .is highly
unlikely that any one source would obtain ail 1dent1f1ed constituents at
the high concentra+1on range reported.

PROPOSED MEASURES TO PROTECT ENVIRONMENT

" Fires

The potential for fires is increased by greﬁter human activity; however, the
nature of geothermal drilling operations requires few special precautions,
mostly common senée Fuel tanks will be Tocated at a safe distance from the
drill rig and prov1ded with a fire guard of bare mineral soil at least 15
feet wide. Its position will be elevated so.that any spillage will drain
directly into the!sump. Any contaminated soil will be 1ncorporated into the
solid waste within the sump. Burnable refuse will be placed in appropriate
receptacles and d1sposed of according to solid waste control requirements.
None will be aliowed to accumulate on the pad except in appropriate fire-safe
bins or in the sump

- There will be a f1re control p1an which will be operational on site, a des1g-
nated person to be responsibile for fire control measures, and a prearranged
system for c "crtact1ng Forest Service fire control units. The following con-
siderations will be included in the plan: fireproofing of work sites, fire
prevention measures for welding and for working with other fire-causing
activities. '

There will be routine, regular patro]s and “inspections for:. compliance with
fire safety rules, availability of manpower, fire tools and fire equipment,
disposal procedures for f]ammab]e materials, communications for contact with
fire officials, and road access1b111ty for fire~fighting crews.

Both vegetative and structural practices may be used t control erosion and
sedimentation. Vegetative control practices are given in Appendix.B, page 31,
Vegetative buffers; as described above, detain, absorb, and filter over]and
runoff, thereby remov1ng sediment from the water. Structural practices
include 1nsta11at1ons and sediment basins if needed. The use of a cyclonic
muffler will e11n.nate the direct effects of steam .and abrasion in the path
of escaping steam dur1ng the air drilling sequence.

Potential soil 1mpacts include dire"t soil losses due to erosion, physical
changes due to compactuon and landscaping, and possible chemical biological
alternations due to particulate and gaseous emissions. Clearing and grading
operations will remove surface vegetation and alter exxst1ng terrain contours
at constryction and installation sites, thereby increasing erosion potential.
Great care in road and pad construct1on can minimize soil loss. . To avoid
adverse impacts, the following measures will be considered standard procedure:




1. Only tﬁat porticn of grading and construction invelving soil
disturbance which can be completed and adequately protected
from >o1ﬂ ergsion wiil be permitted during any osne construction
season. No grading will be done during periods of precipitation
suff1c1ent to create muddy conditions, except to repair damage
threafen1ng human safety or environmental integrity at the site.

2. There will be minimal removal of vegetation. Cuts and fills
will be kept to the smallest surface area possible. Existing
roads will be used =¢cepl whers absclutely necessary for access
and servicing of drill sites.

3. Road bases will be graded and compacted and adequately surfaced
(where necessary) to Forest Service standards.

4. Fill slopes greater than a vertical distance of three feet will
be reduced to-1.75 to 1 (horizontal to vertical) where possible.
If greater than 30 feet, a bevel will be constructed and the
slope will be 2:1. A1l fills will be compacted to 8C percent of
an acceptable engineering laboratory standard. Spoil material
from cutsl and fills will be disposed of in designated sites where
it cannot endanger water qua!aty.

€
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5. Cuts and fills and other areas of expesed soils will be promptily
protected against erosion. Hydromulching may prevent temporary
erosion. . An alternative would be to cover bare seil areas with a
ccating of punched or otherwise anchored straw {one ton per 2.0
acres) to absorb raindrop impact and act as a mulch for viable
seed buriled in the soil. Whichever method is used, topsoil will
be stockpiled for future reclamation activity.

6. A Tong-term vegetation and revegetation program wili be startpd
at the e#r1vest possible time. Plant species environmentally
suited for each site and soil phase will be used after consulta-
tion. w1th Forest Service range specialists. Slope aspect, soil
type, and microclimate will be considered in plant type selection.

7. Adequate water drainage systems will be constructed using drainage
control practices to avoid saturation of road and pad fills and
unstable slopes. :

s8]
.

If roads must cross unstable slopes, they will be built on southern
or western exposures,

Removal of vegetation and compaction of ground during construction of drill
sites and their access roads will increase the amount of short-term volatil-
ity of runoff. Precipitation falling on pads will be trapped and retained
in reserve pits, thereby decreasing runoff proportionately. Excess runoff
from roads will be collected in adequate size culverts of line ditches and
transported to the natural stream source. Energy dissipators will be



instalied at ail outfalis located in soii or highly weathered rock. Under-
drains will be installed as necessary. All drainage control devices will
- be regularly inspected and maintained.

To reduce the 00551b lity of disruption from drainage and ground surface
alterations, grad ing and other construction operations wiil be avoided in
the immediate areas of spr1ngs, seeps, and waterways. Postconstruction
effects of site Draparar1on on runoff into Tocal creeks are anticipated tfo
be very slight.

The proposed wells will be cased in such a manner as to protect useful
groundwaters, if such are found, thereby ensuring that geothermal fluids
will not be placed in contact with any usable groundwater resources in the
development area.

‘Water Consumption

The project will require water to control dust, replace lost drilling fluid,
and compact engineering fills. Wetting road beds will consume about 10,000
~gailons per day forr four to six months, depending on rainfail. Conur0111ng
dust emissions durfing air drilling w111 consume about 5,000 gallons per day
or 53,000 to 120,000 gallons per well. Mud driliing consumes about 4,000
ga]]ons per day or‘]a0,000 ga]]ons per well., Lost circulation would increase
these figures. Thie amount of water needed to compact fills depends on the
character and water content of the material. Very iitile water need be added
while the ground is still wet from spring and -winter rain. Fills constructed
during summer may require several thousand gallons of replacement water,

During the ra1ny season, ra1nwater coilected in sumps adjacent to the well
can be used in preparing dr1111ng fluid and wetting dust in the cyclonic
separator. It can alsc be used for dust control and construction if the
water has been anallyzed and found to be of acceptable quality.

Accidental Spi?TS' nd Discharges Contro1 Prouedures

In the event of diScharges of condensate, drilling muds, petroleum products,
or construction debris, an example of an.overall contingency plan for geo-
thermal operations is as follows:

1. The person responsible for the operaticn wiil make an immediate
nvest;gatlon then call the production foreman and advise him

of the spill. The production.foreman will in turn call out men
and equipment, regulate field production, or do other work as
applicable for control and cleanup of spill. If spill is small
(i.e., less than 250 gallons) and easily containable without
endangerlng watershed, production foreman will direct and super-
vise complete cleanup and return to normal operations.

2. If spill is larger than 250 gallons, or is not easily contained,
or endanqers or haS entew d the watershed, the production foreman
will pr GC§6A to take necessary action to curtall, contain, and
clean up spill, and notify personnel as follows:




A. Call

oyees, as above, to man heavy equip-

out company enpl
fieid production, etc.

?“
l
H
H

ment, reguiate Tie
B. Call production engireer, drilling manager or operations
manager, and resident forest ranger and advise of spill.
C. Call contractors for crews and equipnent, if necessary.
D. Call for contract vacuum trucks.
E. Specific procedures:

(1) For condensate: Contain spiliage with dikes, if
possible. Haul to dispcsal weil by vacuum truck.

(2} For drilling muds {contact drilling foreman):
Repair sump or contain with dikes. Spread straw
or hay to impede fiow. Haul Tligquid tc another sump
or availabie tank or county-approved site. Dry and
solidify other material, compact, and bury solids
where possible,

(3} For petroleum products: Contain spill with avaii-
able manpower. Use absorbents in stock at field
warehcuse and dispoze of same in countv-approved
areas,

(4) For censtruction debris: Pick up or o*herw*sa con-
tain and remove to disposa? area ‘

D. Direc
time,

E. Conti
cerne

For a more detailed pl

Riparian corridors and
tribution of such feat
Approximately 2 ton 5
and sump construction,
deer. Noise and human

t repair of the scurce of spill at earliest practical
nue working contract crews on cleanup until all con-
d agencies are satisfied,

an, see Appendix C.

‘Habitat Loss

water sources are of critical importance. The dis-
ures within the project area is shown on Map-1.
acres will be cleared and graded for each well pad

The major impact will bz Joss of forage and cover o

activity during construction, dr1|11ﬂg, and testing

will cause a s]1ghm temporary reduction in bird and mammal use of adjoining
habitat. Loss of wood1and habitat along the access roads will total less than

three acres. CarerI
measures can greatly r
Recreational opportun1
s1gn1fucant1y rOduced

siting of geOtherma1 faciiities and other mitigating
educe adverse impacts on fish and wildlife resources.
ties to enjoy fish and wildlife resources will not be
by project activity or by habitat loss.

r




Mitigations

1.

The pad will be located on the ridge top's broader portion where
possible.

The reser&e pit will not be sited on steep flanking side slopes.

SeubackS{fram these s1ones will be established for both pad and
reserve p]t

Culverts and/or lined ditches draining the site will be extended
downslope to the gullies. Energy dissipators will be installed
at outfa]]s _

Care will be taken during access road improvement i avoid dis-
turbance of any natural seeps and springs. -Construction in stream
courses wT]] be avoided wherever possible. :

Care w111 be taken to-avoid 1arge conifers and snags which provide:
perches for raptors.

Toxic Patéxz 1 conirol will be achieved through proper sump con-
structlonu ‘maintenance, and operat1on

Dust will; be controlled by sprinkling construction work and roads
as needed‘durlnq the dry season and/or by surfacing heav11y traf-
ficked roads

" ‘Operations Schedu?ing

In some cases, scheduling of operdt1ons to specified time periods can greatly
lessen env1ronmenta1 1mpacts For example:

1.

Excavation and grading operations will be scheduled for the dry
season tol minimize erosion problems.

To the makximum extent practical, well cleanouts and tests will be

conducted! during periods when good atmospheric mixing conditions
prevail.

Once plans for the’genera] project have been approved engineers will design
and supervise: construct1on of installations in a manner that minimizes impact.
Best available techn1ques will be included in final project design. Progress
in the deve]opment»of systems for Rydrogen sulfide and particulate emissions
control will be carefully followed so that they can be put to use as soon as

‘practical.

Safety and env1ronmenta1 protection will be primary engineering criteria in
the development of site plans, as well as in the selection of equipment and




apparatus. Conformance to codes and standards of the Forest Service and the
State of New Mexluo is the minimal engineering requirement. {See Appendix C
for more details negarding safety.)

Mainteonancs

|
Regular maintenance and follow-up inspections are as fully importance in.over-
all mitigations asl are measures taken initially in planning and engineering.
trosion control uev1ces, road alignments, driil sumps, wa1ahead apparatus,
poiiuf1on control devices, etc., will be inspected regularly and maintained
in good condition as long as the site is being used, which could be 30 vears
gr more. Revegetaf*on of cut and fi1l areas is & 10ng term activity which
requires constant attention. Contingency plans for accidents, such as sump
failures, well blowout or blowdown, spill of drilling wastes, or wildlife,
will be prepared well in advance so that, if corrective aCTlﬂﬂ is necessary,
the proper course OT ‘action can be taken promptiy.

‘ Monitoring

Monitoring of critical envirormental concerns such as air quality, water
quality, soils, subsidence, seismic-activities, wildlife, noise, and archaeo-
logical resources w111 be determined after Lonsu7taL1on with. Forest Service
personnel. !

Censtructicen Equipment Opaération and Traffic
‘ B ,

Jozers, graoers, ;fgczy, cranzs, and otner eguipment will be anployed for
road and pad construct1on and equipment 1nsta11at1on. Add1t1ona]1y, daily
vehicle trips are needed to supgort construction activities. Inm almost all
cases, larger vehicles and equipment are diesel-powered. Their operation
produces engine exhaust em15910ns, however, these are relatively minor in
nature.

Electric power will be provided by two sets of diesel generators. (See
Table 3.}

Drilling Operations

Geothermal wells are drilled with conventional drill r1gs. Mud pumps and
air compressors are typ1ca1|v equipped with diesel engines. A total of
about 1,200 ga]]ons of fuel is consumed per day in drilling an average geo-
thermal well. The'driiling operation is short-term, and exhaust emissions
are not a significént source of air pollutants. For a more complete list of
on-site equipment, see Table 3.

Initial operations consist of drilling a 26-inch hole to approximate]y 300
feet and cement1ng to the surface a 20-inch diameter steel casing. A 17 1/2
inch hele is then drilled to approximately 2,000 feet and a 13 3/8 inch cas-
ing run and canented back to the surface. A 12 1/4 inch hole will then be
drilled to approximately 6,000 feet. A 9 5/8 inch casing will be cemented




Tabie 3

Typical On-=Site Drilling Equipment

DRAWWORKS:
ROTARY TABLE:

POWER :

MAST:

SUBSTRUCTURE:
(with mats)

TRAVELING EQUIPMENT:

MAIN PUMP:

AUXILIARY PUMP:
MUD SYSTEM:
CENTRIFUGALS:
WATER STORAGE:

LITE PLANTS:

BOE:

DRILL PIPE:

National 75 CA double drum drawworks,

-

National 27 1/2 MS rotary table.

Two sets--GM twin 6-170 diesel engines with Allison
torgmatic drive converters (1,200 hp.)

127-foot late style Bender, 450,000 pounds gross
nominal capacity mast.

26 feet 6 inches high by 23 feet wide by 40 feet long.

Emsco .250-ton 4-sheave traveiing block with Web
Wilson Hydra-Hook combination. O0Oilwell 500-ton
swivel. 5§ 1/4 Hex Kelly.

Ideco MMSOO {7 3/4 x 16) 600 hp. duplex pump powered
by -one set of 6-100 &M twin diesel engines with
Allison torgmatic drive converters (600 hp.)

National C-250 (7 1/4 x 15) 370 hp. duplex pump
powered by one set of 6-110 GM twin diesel engines.

1,048-barrel capacity surface equipment with two
Medearis shakers.

Two 5 x & Thompson centrifugal pumps powered by
two 50 hp. explosion-proof electrical motors.

524-barrel capacity tank plus 750 barrels in
Thermogenics tanks.

One 150 kw GE generator powered by a 6-110 GM diesel
engine. One 150 kw GE generator powered by a 6-110
GM diesel engine.

12-900 GK Hydril.

12-300 double Shaffer.

12-900 type D spool.

80-gallon Hydril accumulator with nitrogen bottles
with remote electric control station.

Blowdown manifold (3" = 5,000 psi).

4 1/2 0D, Grade E, 16.60 1b/ft, R-2 drill pipe.

Source: Big "0" Drilling Company's Rig #2, 1978.
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from the bettom of the hole to the bottom of the 13 3/8 inch casing. An
8 3/4 inch hole will then be drilled into the r servo1r at approx1mate1y
5,000 feet. As an exira precaution, a tie-back siring of casing will be
run from the top of the 9 5/8 inch casing to the surface. (See Figure 1.)

-

The drilling process is conducted in three stages:

1.

Shallower portions of wells are typica]ly drilled using a water-~
based mud sturry to remove drill cuttings. No poiiutants are
emitted,

The uppen portion of the well. will be drilled with a nontoxic
drilling mud circulated fnrough a closed system (Figure 2). The
Tower portion will be air or air-mud drilled. As the mud comes
uphole, it passes across a shaker which will separate the mud from
the drilll cuttings. Drilling mud is generally a mixture of clay
and water with the For1ow:rq basic composition: water, bentonite,
clay, sodnum bicarbonrate,- quebracno, mica, Tignite, cottonseed
huiis, gwaphite and caustic scda.. Except for the caustic soda
[1y°), none of the materials used in drilling will be hazardous.
About one-half pound of caustic soda per day for each ton of drill-
ing mud will resuit in a dilution which is not. hazardous and cannot
causs skin burns,

Intermediate well sections may be drilled using mud or air. When
compressed air s used, steam (if encountered) and rock cuttings
brought to.the surface are collected.in a {iow- Giverting device
(banjo box) and directed through'a o 1Lonaa1 pipe (blooie line)
into 32 oyelone dust arrastor and muffler before discharge to the

atmosphere (Figure 3]. Water is injected 1nto the blooie line
between the banjo box and cyclonic muffier. This creates a ventur
scrubangleffert where rock particles are agg1omeratea through h1gh
turbulence and water contact. Heavier part1 les and condensate are
removed by centrifugal action and fail to the muffler’s bottom.
Lighter particulates and steam pass through the cyclone stack and
escape to the atmosphere.

The steam-producing section of the well is typically drilled with
air because the high temperatures destroy the colloidal properties
of the drilling mud. Air is used to cool the bit and to convey
rock fraomen+s to the surface. Up to 992 pounds/hour of rock may
be dr131ed in this manner, most of which ends up as drill chips in
the sump. However, some is grouﬁd into dust and escapes with steam
to the air. Particulates also arise from erosion w1th1n the well
bore and from within the steam fracture

The darger of blowouts is mitigated by blowout prevention equipment
(Figure 4u- The total drilling operation norma]]y takes 45 to 60
days for each well, including 15 to 20 days for air dr1111ng Steam
and accompanying noncordensab]e gasses are produced at increasing
rates from zero at the start of driliing to essentially full flow

at the time of well testing. Air drilling itself restricts full
flow. Full flow emissions vary considerably from well to well;
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however, the average for the Geysers steam field in California is
about xZU 000 to 150,000 pounds/hour steam. Well driiling contrib-
utes a sma]l percentage (about 4%) of the +ota1 prepower plant steam
vented at the Geysers {Tolmansoff, 1976).

......

When a productive geothevnai zone is encountered, wells are tested to deter-
mine steam flow rates and physical properties. A flow test may be completed
in as Jittie as four hours or may take as much as four days. A typical well
testing setup is shown in Figure 5. :

U Shut<In ' Wells

When brought back into produchon, wells are vented at full fiow so that
large rock particles and water are not directed intc the steam pipeline.

This operation usually requires only a few hours, but can fake up to several
days. About 14 million pounds of steam is vented per well for each test.
Although testing and cleanout eperations are short-term, they generate the
highest emission rate of steam and noncondensable gases encountered in normal
well operations.

Hel1 Bleeds

When a well is shut in, well temperature is mdintained by constant bleeding
of steam through.a vent, A sing?e well bleed allows 300 to 1,200 pcunds of
steam to vent per four. While emission rate is relatively 1ow during bleeds,
a well may be on standby status for several months or even a few vears.

ﬁ“ﬂ'laextLan

Air pollutants associated with each mission source are identified in Table 4.
Table 4

A1r Pollutants
Assoc1ated wWith’ Exp1orauory Gegthe rmai'weli'DPiTling

“A'Tir Pollutants
‘Particulates HpS "CO° HC  "NOx '50x

‘ Source Categpry

Construction Equipment
Operation and Traffic
Well Drilling
Driliing Drives
Well
Well Testing and Cleanout
Uncontrolled Wells
Well Bleeds

Source: ECOVIEW, 1977.
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Table 5 provides a specific analysis of typical geothermal well hydrogen
sulfide emissions.

Table B

Geothermal Well Hydrogen Sulfide Emissions

QOperation =~~~ Emission Rate Duration
Drilling
Mud Drilling 0 1bs. HpS/Hr. 30 Days
Air Drilling 0 1bs. H,S/Hr. 2-5 Days
0-70 1ibs. HpS/Hr. 8-15 Days
Flow Test '5-70 1bs. H,S/Hr. . 4-8 Hours
Standby Well
Normal 0.05-0.2 Tbs. HyS/Hr. Indefinite
(1[2" Diameter ' '
Risediine}
Abnormal
(a) New Hell 0.2-0.8 Tbs. HpS/Hr. | 7-15 Days
(b} Very Wet Well 0.2-6 1bs. HgSiHr: ‘ indefinite

(i72"-2" biam-~

eter Bleedlinej
Adapted from Toimasoff, 1977.

The data indicate that particulate emission rates are quite variable. For
the selected wells shown. in Table 6, particulate amission rates varied from
3 to 140 pounds .per four. Emission rate is primarily a function of material
drilled through, blocie line water injection rate, and quality of water
injected. Most particulates emitted from tested cyclonic mufflers were
generally less than 10 microns in diameter. 1In all cases where a ten-foct
diameter was used, 90 percent pius of particuiates emitted to the air were
2 microns or less in diameter.

Tabie 6
Particulate Emission Rates and Size Distribution

.Steam Rate. ...Emission Rate. Particle Size by Percent
Well ~ 1,000 1b/he 1b/he 20 '2-4u’ 4-8u  8u
A-9 85 3 93 . 7 9 0.0
DX-29 99 18 9.5 443 1.1 3
A-10 145 23 98.3 1.1 0.0 .6
$B-23 117 66 95.6 3 1.4 0.0
SB-20 193 2 93 5 2 0.0
Filley 2 a3 81 94 6 6 0.0
SB-21 124 140 91.8 6.3 1.4 5
c-4 162 74 52.5 19 19 9.5

Source: Tolmasoff, 1976,




Table 7 gives a rough approx1mat1on of distances particulates can be trans-
ported from an em1tt1ng source. Five to ten micron diameter part1c1es may .
travel up to ten miles from the source. Smailer particles, in the range pre-
dominantly emitted iduring drilling operations, can. be suspended "1ndef1n1te1y
in the upper atnosphewe

[

Table 7

|

Distances a Particle Could Travel from an Em]tt1no Source

Diameter ‘of Particles © Distance
Mﬂcrdns' Feet  Meters
| ) ' . .
) . 66,000 20,146
10 16,600 4,998
20 © 5,700 1,249
40 ; 1 Q21 311
.80 ' | 256 . 78
100 . 164 50

Assumptions: (1) Six knots average wind ve]oc1ty, (2) no tur-
. bulence, (3) flat topography. Calculations of
- particle.seitling rate according to Perry's
"Chem1ca1 Enclneer1ng Handbook third ed1t1on

Source: ! Northern Sonoma County Air Pollution Contro Dlstrlct.

Since the advent of muffler-separators, 1mproved casing standards, controlled
well testing, and muffled Bleed lines, there have been no significant adverse
impacts on nearby wegetat1on in active geothermal developments. The effects

of HgS at concentrations usually encountered .in drilling and standby are low

enougn and dispersed enough to be of no detr1ment to local vegetation.

'Other'Contaminants

Parameters frequent]y monitored 1nc1ude ozone; carbon monoxide, oxides of
nitrogen, methane,wnonmethane hydrocarbons, and coefficient of haze.

To assess potentTah air quality impacts from- the project, several factors
must be taken into laccount;

1. Existing ambient air quality.
2. Specific pollutants emitted during the project's life.

3. Probable pollutant emissionfrates and duration.

4. Possible env1ronmenta] and health hazards associated with air
po]]utants (see Appendix C).




utants, given

5. Probable transport and dispersion of significant pollu
locale, as well

meteorological and terrain characteristics of the
as physical characteristics of emitting scurces.

In terms of nnteﬁ;i al air quality impact, most effluents emitted are expected
to be carried off by higher speed flows aloft most of the time. On a few occa-
sions {probably TQSD than 1 pércent of the L1ﬂy,§ nocturnal enissions could be
incorporated in downsiope drainage flow. Drainage flows are expected during
pre-dawn hours in any seasan. These fiows will follow the natural hydrologic
drainage.

‘Mitigations

The following methods. can be used for abating hydrogen sulfide emissions
from gecthermal wells.

Abatement of Hydrogen Sulfideée Emissions During ¥ell Drilling

Air injected into 'the drill string as the cirrulating medium and water injected
into the blooie 1ine for particulate emission control were shown to reduce HS
emissions appreciably below open flow conditions. Measurements illustrating
the effect on emissions of just air and watpr 1nJecb1on used during normatl
drilling operation are given in Tahie 8.

Most reduction in H,S
under high tempesraturs

is bel
probably as follows:

PR
TE5 and

eved to be dus o exposin
~ gl o
-t -t

ng downhole H,S to air
ures, ‘The reaction whic

h takes place is

2H,S + 30, 250, + 2H,0

O

Neither rate nor pH of water injected into the blooie line had any measurable
effect on H,S Tevels.

Two other processes that abate hydrogen sulfide emissions by use of chemicals
were investigatedr

. Injection of ammonium hydroxide and air into the drill string.

. Injection of hydrogen peroxide and sodium hydroxide into the blooie
line. '

Ammonium hydroxide has been used by geothermal operators to abate hydrogen
sulfide enissions. The procedure cons1sts of pumping various concentrations
down the drill string with air. In tha test case, ammonium hydroxide reduced
hydrogen sulfide emissions 7 to 16 panﬂrt Table 9).

The abatement process consists of exposing downhole hydrogen sulfide to
ammonium hydroxide. Hydrogen sulfide reacts with ammonium hydroxide as
-follows:

2 NHoOH + HoS (NH4)28 + 2 H,0
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The principal disadvantage of this abatement scheme is that the use of ammo-
nium hydroxide may create a waste water sulfide problem. The product, ammo-
nium sulfide, will regenerate hydrogen sulfide if the pH of the disposal pond
is allowed to drop below 9.3.

Use of an aqueous solution-of sodium hydroxide and hydrogen peroxide to abate
hydrogen sulfide emissions during well drilling was demonstrated during a
pilot test in August 1574. It has since been tested on a full-scale basis.
Abatement up to 95 percent attributable to sodium hydroxide and hydrogen
peroxide injected' into the blooie 1ine was measured (Table 10}. Sodium
hydroxide (NaOH) has a high affinity for hydrogen sulfide, and hydrogen
peroxide (H,0,) reacts readily with alkaline sulfide (NaHS) as follows:

HoS + NaGOH Ce—— - NaHS + H20
NaliS + 4Hp0p  =mm NaHSOg + 4H,0
Ho0 + NaOH —— NaoS  + 2H20
NaZS + 452@2 Cmm— N62504 + 4H20

Products of these reactions, NaySO0, and NaHSOn, will not physically revert
to hydrogen sulfide. The Hp0s (an yeact with H,S Or the sodium sulfides
(NapS) to form trace amounts of g, S 25 503,'an§ possibly trisulfate. The
HpOp will farther‘oxidize'the S0, to S04.

The advantage of this method is that the process can be effective any time
steam is vented, since sodium hydroxide and hydrogen peroxide can be injected
into the blooie Tine on a continuous basis, independent of other drilling
activities. Alsoc, the abatement system can sasiiy be fitted as a portabie
system so that it can be moved from location to location as necessary.

Projected ranges of hydrogen sulfide emission reduction during the air drill-
ing of a typical well at the Geysers are shown in Figures 6 and 7. The bottom
set of lines of'Eﬂgure 6 represents range of abatement that can be achieved

by injecting ammonium hydroxide with air into the drill string. Test data

for wells driiled using ammonium hydroxide show a reduction in hydrogen sul-
fide emissions in the 49 to 73 percent range when the effects of drill pipe
restriction, air injectior down the drill pipe, and water injection into the
blooie 1ine on HoS emissions are taken into account. At this abatement level,
total H,S emissions for a typical well would range between 9 and 17 pounds/
hour. Enion 011 Company estimates cost of chemicals required to abate hydro-
gen suifide to this jevel would be less than $100 for a typical well.

The bottom set of lines of Figure 7 represents the range of abatement that
can be achieved by injecting an aqueous mixture of hydrogen peroxide and
sodium hydroxide into the blooie -line. For a typical well, the values
measured show that! emissions have been reduced from 34 to 0.7 pounds/hour.

"Noise and Disturbance

‘Noise and disturbance from construction and drilling operations during the
course of this project may have some direct adverse impact on fauna by dis-
couraging use of adjacent habitat. During the approximately 60-day period
required for drilling, maximum noise levels expected at pad edge are 75-90
"dBA, At 660-825 feet from the drilling rig, noise levels should be well below

21
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5 dBA. Between the latter distance and pad edge, some reduction in bird
HESLIPQ and feed1qa activities may occur, but other animals wiil probably
be unaffected. If commercial quantities of steam are encountered, cleancut
and production testlno may require up to five days; this will generate noise
Tevels from 95 dBA at pad edge, depending on noise control technology employed.
Behavioral respo nses of wildlife to ncise of this intensity are not well under-
stood; but since it would be of brief duration, no serious impacts wouid be
expected.

"Visual Impacts

Vistas are dominated by the series of mountain ridgps and va11eys comprising
the range which display a variety of cover ranging from coniferous and decid-
uous species to underbrush and small patches of meadow grasslands.

Due to terrain relief, visual impact will generaiiy be confined to the imme-
diate lTease area. The major exception will be steam plumes which are visible

to the naked eyz at distances as grest as ten miles under the righi meteoro-
logical conditions:. Howeverg very few public d}stancn vanuage points occur
from which to view the proposed well sites. WHearly alil vantage points ar

1imited to the sparseTy inhabited canyon above Jemez Springs. The well sites
will not be visiblle from. publ1c recreation areas, towns, or major thorough-
fares.,

Sincs access r:ads‘w11l ﬂnnevaYTy follow =xisting trails, 1ittle new surface
disturbance will be required for these improvements. Well sites will not
assume high visual presence contrasting in cotor, form, and texture with the
natura1 veaptat1ve backdrop

Drill rigs, even when on silhouetted against the skyline,
wilil not be visible from the n1ghway Trees surround most of the
sites and the rig will not be easily seen unless one is in the near
yicinity. ' Outdcor lighting, reguired for round-the-clock operations,
accentuates nighttime v1s1b111ty of the rig.

. Steam emissions will be visible at times +hroughcut the 1ife of the
project. Relatively large-volume emissions, such as occur during
well tests and cleanouts, will be infrequent and restricted to a
relatively limited time period. Emissions associated with standby
venting are continuous, but of relatively small volume. Visibility
of steam plumes will depend primarily upon climatic conditions and
will be most likely during calm, cool weather conditions.

. Dust from traffic and construction activities will slightly increase
atmospheric haze, reducing the clarity of air, and will be unsightly

where deposited on roadside vegetation. These impacts are transient
and short-term.

On-Site

The project will affect land use in two ways: It will convert a small per-
centage of land to industrial use and thereby infringe upon, or possibly




exclude, other existing or potential uses in the 1mmed ate vicinity of each
well. Conversion of land to industrial use may be only temporary (60-100

PY days per well) in the event expioration is unadccesswl A successful prcject
must indicate adequate steam resarves to susiain a power-generating unit for

at least 30 years,




Drilling mud addltwe

APPENDIX A

TOXICITY STATEMENT

® | We have the fo!lowing toxicity stateme.its regarding cYPAN®
drilling mud cenditioner from our Toxicology Group:

“The smglc oral dose LD5O of CYPAN drilling mud condi-
tioner for young male albino rats and the LDgg by 24 hour
contdct with clipped skin of rabbits are greater than 10.0

.( <y gm. /kg Therefore, the product is considered to be practically

\":? nontoxic by ingestion in single doses and by single skin appli-
cations. ‘ ' -
This p;roduct is not appreciably irritating to rabbit sKin or
eves. '

o

' The LCgq (median lethal concentration) of "YPAN drllhng
mud conditioner for bluegill is approximately 681 mg./1 and
the LC5O for rainbow trout is epproxirmately 768 mg./1.
Therefore, the product is considered to have a low order of
icxicity to fish.”’

@

®

°

Lo

.

< [P ara g & ,/-,.:' r }._A;\'.\‘\D
e A A S Tous™ o i ol St -
Amctican Cyanamid Compaeny, Refinery Chemicais Departinent, Bound Brool, N.J. GC505 Sales Office: Houston, Texn
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TOXICITY DATA ON MACCOGEL

A BIOASSAY - MAGCOGEL - A DRILLING FLUID ADDITIVE ’ : , (:;

INTRODUCTION:

Magcogel is a naturally cccuring ore consisting of a sodium montmorillonite,
colloidal clay commonly known as bentonite. It is water insolubley however,
it is a hydrophilic clay. It is used as an additive to develop controlled
o _ viscosity, gel sti‘engLHs and filtration rates of water base drilling fuids.
It may be dehydrated in fresh water for usé as a v1scos1Ly1ng and fluid loss
control agent in certain brine systems. )
It is considered to be non-toxic to man as it can be used as a bulk laxative
and a base for preparations which may be used on the skin. The toxic effects
o of bentonite on aquatic life (both marine and fresh water species) are of
great importance and the following tests were conducted to determine the
acute fish toxicity of Magcogel.

PROCEDURE:

o Fish kill studies) applying the Acute Fish Toxicity Test of the American Public
Health Associatioh were conducted using a.current production sample of
Magcogel. All teSts were conducted by an independent testing laboratory.

TEST RESULTS AND CONCLUSIONS:

o Test results are listed as TL (Median. Tclerance Limit) which represents the Q
" concentrations of' the materlaﬂ1 tested that caused fatalities in 50% of the
test organisms (Mollienisias Latipinna-Sailfin Molly) for a specified period
of time.

Magcogel is normally used in concentrations of 5-35 pounds/barrel which

® corresponds approximately to 5,770 - 40,384 ppm. This product is a fine
particle-sized, high yield clay that wets fairly readily and disperses well
in a seawater media. It forms an extremely viscous gel at high concentrations
which increaseswith time in a freshwater media, and it virtually restricts anyv
mobility of the test organisms.

® A. FRESHWATER* v B. SEAWATER

24-96 hour TLI;n = 14,500 ppm 24-96 hour TLm = >100,000 ppm

Any higher concentrations would
exceed the practical limits of
the test mothod. -

o
* Due to the formation of an extremely viscous gel in freshwater, a
loss of viability in the test organisms occured, and thus obscures
the standard consideration of "toxicity". This loss of viability
can be attributed to mechanical blockage of gill function.
®
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TOXICITY DATA ON MC QUEBRACHO

A BIOASSAY - MC QUEBRACHD - A DRIL!ING FLUID ADDITIVE

INTRODUCTIGH::

MC Quebracho is a moderately water soluble tannin used as a drilling
fluid additive. It is a powerful organic dispersing agent composed .
of 100 % active materials for controling viscosity, gel strength,.
and improving wall cake properties. It functions equally well in low
pH, high pH, and lime treaied mud systems. As a protective colloid
it aids in overcoming the effects of cement in low pH systems.

The toxic effects of tannin on aquatic life (both marine and fresh
water species) are of great importance; hence, the following tests
were conducted in order to determine the acute fish toxicity of
MC Quebracho. : '

PROCEDURE :

Fish kill studies applying the Acute Fish Toxicity Test of the American
Public Heelth Association were conducted using a current field sample
of MC GQuebracho. A1l tests were conducted by an-independent testing
laboratory. ' ' ’

TEST RESULTS AND CONCLUSIONS:

The test results are listed as Tlm (Median Tolerance Limit) which repre-
sents a concentration whi-h caused fatalities in 50% of the test or-
ganisms (Mollienisias latipinna-Sailfin Iolly) for a specified period
of time. : .

MC Quebracho is normally used in concentrations ranging from 2-5
potnds/barrel. This corresponds approximately to 6,000 - 15,000 ppm
depending on viscosity.

A FRESHUATER B. SEANATER
24 - 72 hour TLy = 140 ppm 24 hour TLp = 170 ppid
96 hour TLm = 135 ppm | 48 - 96 hour TLy = 15 ppmt




ADVISORY BULLETIN
v ~ FOR
BENTONITE CLAY iN CASES WHERE FREE SILICA MAY BE PRESENT .

General- Bentonite clay is not considered a toxic or hazardous material although it may contain a small percentage of free
sitica in the crystalline forms of alpha quartz and/or cristobalite. To determine if such an exposure to silica exists,
airborne dust samples must be taken in the work area for qualitative determination ot silica content and total
quantitative dust per given unit of air—either in M.P.P.C.F. Imiliion particles per cubic foot) or in mg/M3 {milligrams
per cubic meter). - i

-

Airborne Dust Silica Analysis- Qualitative silica determination of airborne dust samples is the only acceptable means of silica

exposure evaluation. Evaluation must not be based on qualitative analysis of the raw bentonite mineral or settled dust.

in the work area inasmuch as this is not representative of the actual silica dust content in the breathing zone of the
employee. '

Analysis for silica content of airborne dust should be conducted with x-ray dlffractlon for most accurate results. Wet
chemistry analysis is not recommended.

Silicosis- Frequently referred to as pneumaconiosis or a “’dusty fung condition” may occur to employees who are exposed to
high concentrations of very fine silica particles (0-5 microns) over long periods of time. Employees exposed on a daily
basis may, begin exhibiting indications on chast x-rays within thres {2} 1o five (B} vears, although an advanced stage may
not be reached for twenty (20} vears or ionger. Such indications are dependent upon the susceptibility of the
individual. Many individuals might have exposures of twenty years or longer with no medical indication of Silicosis.

T.L.V.-Threshold Limit Value- The T.L. V. established by the A.C.G.L.H. (American Conference of Governmental Industriz|
Hyagienists} and adopted by O.S.H.A. is as follows:

1. Cristobalite-Use one-half the value calculated from the count or mass formulae for quartz..

2. Quartz- TLV in mppcf: 300
% quartz + 10

TLV for resp_irab!e dust in mg/l\/13:

16 mg/mS

% Respirable quartz + 2

TLV for “total dust”, respirable and non-respirable:

36 mg/m3

% quartz + 3

Time Weighted Exposure- Industries with employees exposed to silica dust on a daily basis for many years are more likzaly to
identify possible silicosis cases. On the other hand, industries that use a material containing silica for short periods of
time on an infrequent schedule are not likely to experience silicosis cases. One example of very minimal exposire to
silica dust due to the time-weighted exposure is in the oil driliing industry where employees infrequently introduce
small quantities of materials into the drilling mud system. However, for maximum comfort of that employes, U S,
Bureau of Mines approved respirators are required during even the short duration of time that he is handling such
material.
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Prevention of Possible Silicosis- The following is recommended for the protection of employees in industries where silica may

he present in airborne dust over extended periods of time. Coe

<

Health and Employment History Examination - An employee health history must be examined prior to placing
him in any dusty work condition— particular!y when silica may bs present. This should include working in dusty
trades or welding. It also should include & review of respiratory probiems such as tuberculcsxs histoplasmasis,
emphysema, etc.

Physical Examination - The pre-employment examination should include a vital capacity test of the respiratory
system, and both lateral and posteroanterior x-rays of the chest. A competent radiologist should be chosen to
interpret x-rays, both at the time of employee placement in a dusty atmosphere and following future routine
x-rays for conSIs'ency in comparison and mterpretat.on

Follow-up Examination - Vital capacity tests, and PA and Lateral x-rays of the chest should be conducted
annually or as the radiologist requires during the employee’s tenure in a dusty trade containing airborne particles
of silica.

Respiratory Protective Equipment - The employee must be required to wear U.S. Bureau of Mines approved
respiratory protective equipment suitable for this work and consistent with his need for protection.

Monitor Airborne Dust for Silica - Frequent monltonng should be conduc‘ted to assure maintenance of airborne
dust levels below the T.L.V.

Dust Controls and Preventative Maintenance - Plant dust control equipment must be installed and maintenance
constantly performed to maintain airborne dust to zero or well below the T.L.V,

Removing Emp!oye‘es from Dusty Atmosphere - Should an employee be diagnosed as having an indication of
Silicosis, he should be immediately transferred to a non-dusty work place.

This information is given without any warranty or representations, and Dresser assumes no legal responsibility for the
information nor for any injury or damages which may resuit from the use of the information. The inforiation is offered
solely for your consideration, investigation and verification.

Printed in U.S.A. . Issued July, 1972
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Summary of

APPENDIX B

methods and costs of common aresion-control practice.

. Pregeneratfon Effectiveness Approx.
Eroston Effect- on Plant Estab- Cost per
Treatment | Comment s iveness 1ishment Acre S**
i : .
1. Sced and fertilizer broad-" Inexpensive and fase. Most 1 1-4 250
cast on the surface, no effective on rough seedbeds
sull coverage or ‘mulch.” -7~ with winimum.siope and eroda-
' bility where seed will cover
naturally with sutl, Suitable
fuor remote or critical areas
where wmachinery cannot be tsken.
. 2. Hydroseeding ur hydro- Similar effectiveness to broad- H -4 250
mulching {sced + ferttl- casting seed and fertilizer.
teer) with 500 ib. wood Not enough fiber to hold seed
flber, 1,500 gal watec/ in place or produce a muich
3 acres. effect. Seed distributton
would be improved by fncreased
volume of water.
3. Sewed and fertilizer broad- Does not require apecial equip- 1 1-4 320
vast and covered. with ment. Generally a very effect-
soll (raking or dragging 1ve treatment. Labor cost is
a chain, etc.). kigle on areas wnot accessible
by squipment.
4. Hydromulching with 1,500 Most common hydromulch mix in 2 3-5 425-520
Ib/avre wood £tber (plus California. Advantages {nclude
seed aud fertilizer). holding see and fercillzer in
place on steep and smooth slopes
where there may not be an al- .
ternative merhod. Only a mini-
mal mulch effect. Cost is much
higher than 2.
5. Hydromalching with 1,500 The addition vf an organic glue 24 3-6 550-650
ib. wovdriber plus an will sometimes improve fiber
vrgunic glue: Ecology holding and germination. Does
Control, Terratack 11T not ilnctease labor or machinery
cte. plug seed and fertil- cost.-
fzer.
t. Hydrosulching with 2,000- Produce 3 true mulch effect and 2-] 4-1 5310-750
3,000 ib/acre wood fiber some eroston protection. Common~
plus seed and fectilizer, ly better results than 1,000 1b
fiter or fiber plus glue,
7. Sewd and fercilizer broad-  Very effective, combines advan— 2-3 6-8 680-865
cast and covered with soil tanges of seed coverage and
us in 3 above, but followed mulching.
with hydromulch of woud
fiber ut 2,000-3,000 lb/acre.
All of the abuve treatments offer only minimal protection from the lmpact of
raindrups and water tTlowing over the surface, but are all weed free.
8. Strav or hay bro%dcast Common elsewhere in U.S. Very 5-7 3-10 450
with straw blower on the effective as energy absorber,
surface at 13,000 Ib/acre mulch; and straw forms small dams
and tacked down (asphalt to hold some soil. May be weedy
emulsion, Terratack II, depending on straw source. Not
etc.). Seed and fertil- for cut glopes steeper than 2:1.
fzexr broadcast with hyro- Cost would increase significantly
seeder by hand. 1f slopes over 50 feet from access,
or application 1s uphili.
9. Straw broadcast 4,000 1b/ Common on difffcult fiil slopes 6-8 8-10 B77-1070
acre rolled to {ncorper- in California. Very effective.
ate (punched) ancther - Not possible on most cut slopes.
4,000 1b straw broadcast Very weedy. Coat would increase
and rolled, seeded and significantly if slopes over 50
fertilized. Seed and feet from access.
fertil{zer broadcast with ’
hydrosepder or bx hand.
10. Roll~out mats {Jute, excel- Some are a good mulch, weed free, 5-7 5-10 2600-2700
sfor, etc.). Held {n place adapted to small areas. Can be -
with wire staples. Seed & lastalled any season, cuts or filla.
fert{lizer as {n !l or 2. Unsightly. Difffcult to tnstall on
tocky solls.
1l. Polyethylene sheets. (4 Useful for temporary control. Can 10 7 2400-2700
mil) Seed & fertillze as be installed any season. Unsightly,
in 1 or 2, use c!jea( wind is a problem in instailation
plastic, black {f no seed and maintenance. May be difficult
im usged. to establish plants.
12. Seed and fertilizer broad- Very expensive, but will hold soil 10 + 1 1070-1370
cast, or hydromulched with and seed in some very diff{cult con-
fiber (treatment:2 or 4), dittons., May restrict penetration
followed by erosion control of water fntoc seil. Will not cure
chemical ‘such as polyvinyl below 55° F. Not effective on soils
aeetate at £:1 dilution which erask. Will not suppore
(6 pares water}) at 1,000 animal or vehicle traffic.
1b solid/acre (approx. .
200 gal. PVA)..

T

-% 1 - minimal, I0 - excellent.

*4 Assume seed plds fertilizer $150.00, f£iber $150/ton, Ecology Contrel 51.25/1b.. PVA $3.
hydroseeder with 2 man crew $35.00/hr., labor §$13/hr., straw $S0/T, atraw muicher with 4 man crew $h4/hr (applies

2 T/hr) and na(kup of 30% for overhead (including equipment depreciatton), and profit.

from conversations with contractors, and by review of racent Caltrans contracts.
Sotl binders--a progress report on the use of "plastic” emulefons.
Porciand, NR. Department of Agrommey amd Ronge

1 Adapted from: Kay, Burgess L. 1976,
International Erosfon Control! Assoctation Conference VI,

Sclence, UCD, mimeograph.

9 p. February.

00/gat., 1,500 gat

Cost figures were derived




APPENDIX C

- REACTION - TYPE CONTINGENCY PLAN

STightly modified from
a plan suggested by:

Kenneth W. Butll
Salt Lake City, Utah




CONTINGENCY PLAN

EMERGENCY ACCIDENTAL SPILLS AND DISCHARGES CONTROL PROCEDURES
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J
I. INTRODUCTION
9 : .
This plan is intended to give specific and general information regarding
the development of an overall contingency plan for the control and
PR abatement of spills and specific procedures when poisonous gases and/or

uncontrolled blowout occur during the drilling of Geothermal Resource wells:

Not all portions are applicable in all cases but the possibility of

® . ) ) )

3 encountering gases of poisonous portions are a real threat each time a
well is drilled. Therefore, the Company requesting permission to driil
rmust be prepared to protect all persons involved, in case of d spill, an

o .

ot
n

uncontrolled blowcut or encounter with poiscnous gases,

=

e plan should follow the suggested outline but the introduction portion
(giving the lgcaticn and proposed drilling plan), the list of personnel
to be notified and other specific requirements for a specific site can be
1]

submitted as dn addendum to the plan for which approval is being requested

from the Area Geothermal Supervisor.
A, PRE-PLANNING THE DRILLING OPERATIGN

This section is written wlth wildcat drilling in mind where the location

should be planned to obtain maximum safety consistent with rig configuration,

well depth, terrain, prevailing winds, etc. Modification of requirements
may be indicated in the areas of well workover and development drilling.
1. Jsing a, contour map, check out the area within a one-mile radius of
the location. Except in a dead calm and a tremendous release of high
concentration gases, the probability of lethal dosages beyond a mile

is extremely unlikely. Note on the map the direction of prevailing
: !

i
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2.
. e
®
e
3.
.AA
4.
5.
6.
®
@

winds for summer and winter. It may be necessary to move the well

A

site from a low area to a higher one to take advantage‘of wind
movement. |

Note on a map the 1ocation of houses, scnools, barns, pens, roads,
and anything else that might cause people to be presént and who
might need to be warned or evacuated in a crisis. Recording this
information is important and in an emergency could prevent a
catastrophe., Names should be listed and contact,shoula be made,
after drilling begins, explaining the hazard and that evacuation
might be necessary should,én emérgency develop,

Wind socks or streamers

w

hould be utilized to give wind directions
at sevéral elevations (i.e., tree top or monkey board level, derrick‘
floor level, and 6 to 8 feet‘above ground levei). Personnel should
develop the practice of routine observation of wind direction.
Mud tanks should be located away from'the derrick substructure to
facilitate circulation of fresh air around the cellar érea.
Reliable 24-hour radio and/or telephone communication should be
available at the rig, Emergency telephone numbers for: lSheriff“s
Department; ambulance; hospitals; doctors; and contractor's and
operator's supervisory personnel should be prominently posted,
Physical examinations should be given to ail personnél.to assure
that no individial with any of the following conditions is allowed
to work in the area:

a. Perforated ear drums

b. Psychological diseases or other medical conditions
apt to produce loss of consciousness.

‘c. .Any inflammatory conditions of the ecves.




®
® - o c .
d. Any serious respiratory disease
e. Alcoholism
7. Designate smoking areas and prohibit smoking elsewhere.
. LR R

8. Assign a safety coordinator to each tour and provide a check-list

for his use. During an emergehcy, supervisors have so many other

responsibilities they may neglect this dmportant duty.

o 9. Do not permit sleeping in cars on location. If practical, maintain
a parking area remote from the location.
. 10. Safety meetings and training sessions should be held at frequent
¢ intervals. All persons required to work on the location should be
throughly familiar with the use, care, and servicing of: Personal
: protective equipment; resuscitation equipment; and gas detection
o

equipment. New employeces and those who are present on a sporadic
basis (i.e., geologists, engineers, service personnel, etc.)
should be indoctrinated in the location and use of personal

yrotective equipment vefore commencing work.
1 .

11. All electric lighting, wiring, and devices within 100 feet of the
well should be put in vapor-proof condition to minimize the

possibility of explosion.

ot




®
. T ) II. POTENTIAL LOCATIONS WHERE DISCHARGE INCIDENTS MIGHT OCCUR
o A, Potential locations for accidental spills are:
1. Drilling Rigs
° 2. Water ponds, or mud pits.

3. Pipelines at well or drillsites.

B. Drilling Fluids (Muds):

® | . These are a mixture of water, chemicals, and solid
particles used in drilling operations. Mud is pumped down the drill
pipe, through the bit and carries drilled cuttings to the surface.

® ‘ The cuttings are screened out and the mud recirculated. A small
amount of mud is spilled into the sump, along with water .used to wash
down the rig floor, etc. ‘The sump is designed to be large I.enough to

® contain all cuttings, mud and water that will accumulate during the

| drilling of the well, The sump is an earthen pit whose bottom is

lined with Bentonite to prevent any perculation. The smﬁp is posi-

tioned in such a manner as to prevent flooding from runoff water from

a heavy rainstorm.
Although the danger is slight, a spill could occur by the
® sump overflowing, the wall breaking or through fluid seepage. Some
mud 1s spilled onto the arca immediately round the well bore during
normal drilling operation;, but these volumes are small, A spiil
o could occur if circulation were loét at a very shallow depth and mud

channeled back to the surface,

C. Lubricating or fuel oils and petroleum products - A discharge of

| this type would probably be very small and from equipment used in the
field. Potential locations for accidental spills are:

1. Drilling equipment and machinery at and around drilling locations.
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I11.

iv.

2. Other miscellaneous equiymeﬁt and machinery at well sites and
on roads.
D. Construction/maintenance debris - Minor consideration, usually
able to be cleaned up on the job. Potential locations are the same
as for lubricating or fuel oils, (C}, above.

POSSIBLE WATER QUALITY AFFECTS

A. Condensate or driiling muds.
1. Contaminate water poSsibly making it unsuitable for human
or wildlife consumption.
2. 'Possible detrimental affect to flora of area.
3. Increase turbidity of water by particulates in fluid or

y soil erosion..

o

B. Petroleum products
1. Contaminate water
2. Cover wildlife and plant life

PLAN FOR CLEAN-UP AND ABATEMENT

In the event of discharges of condensate, drilling muds, petroleum
products or construction debris, the overall contingency plan is as
follow;:

A. The person responsible for the operation will make an immediate
investigation, then call the Field Drilling Foreman and advise
him of spill. The Field Drilling Foreman will in turn call out
heévy equipment, regulate field operations, or do other work as
applicéble for control and clean-up of spill. If spill is small
(i.e., less than 250 gallgns) and easily containable without

endangering watershed, Field Drilling Foreman will direct and




® supervise complete clean-up and return to normal operations.

=i
h

f spill is larger than 250 gallons, or is not easily contained,
or endangers or has entered watershed, Field Drilling Foreman will
® proceed to take necessary action to curtail, contain and clean-up

spill, and notify personnel as follows:

1. Call out heavy equipment, regullate field production, etc.
® | 2, Call for contract Vécuum trucks or water pump trucks.
3. Brief his immediate supervisor on the situation and course
of action under way.
o - 4. Specific Procedures:
A. For drill ivater:
| Contain Spillage with dikes if possible haul :co disposal
o | sump or well by vzcuum or water triwks.
| 'B. For drilling mﬁd: ‘

Repair sump or contain with dikes.

Haul liquid to another sump or available tank or

approved disposal site.
Dry and solidify othér material, compact and bury solids
o ~ where possible. |
C. For petroleum products:

Contain spill with available manpower,

® Use absorbents and dispose of same in County approved area.
D. For construction debris:-
Pick up or otherwise contain and remove to disposal area,
L 5. Have source lof spill repaired at earliest practical time.
6. Continue working crews, equipment and vacuum trucks on clean-
. Qp until ail coﬁcerned agencies are satisfied.
.
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7. Notify the foilowing agencies dky;eguiatory bodies as soon as practical
and work closely with them in all phases.of operations.

A. United States Forest Service - District Ranger (if on forest lands
or if forest lands included)

B. U. S. Fish & Wildlife Service
C. Any Iivestéck owners or landowners, if spilils affect stock or property.

V.  CONFIRM TELEPHONE NOTIFICATION TO AGENCIES AND REGULATORY BODIES

Telephone notificafion shall be confirmed by the District Drilling Superintendent
in writing within two (2) weeks of telephone notification,'containing;

1. Reascn for discharge or spillage.

2. Duration and volume of discharge.

3. Steps taken to correct problem.

4. Steps taken to prevent recurrence of problem.

VI. HYDROGEN SULFIDE AND OTHER TOXIC GASES CONTINGENCY PLAN
A. Introduction |

It is recegnized that hydrogen sulfide gas {sour gas) or other toxic gases
could be encountered during the driIIiﬁg of geothermal wells. The well stream will
'be monitored at all timgs and if a dangerous increase in HpS is noted controls will
be applied immediately to keep the emission rate at an acceptéb]e Tevel.

The Lessee or operator will be prepared to protect all personnel in the
event dangerous amounts. of hydrogen sulfide are discharged into the atmosphere.

The wells will be drilled using accepted drilling practices.

The plan will provide safety programs for personnel, safety equipment,
safety drills, and up-to-date instructions in rescue techniques. The overall plan
will be directed by consultants who have specialized in these emergency procedures.
Each person participating in the drilling of the wells will know the location of all
safety equipment and will be responsibIe for its maintenance.

Before dri11in§ has begun, all bersonne] will be advised of an escape
route other than the mafn access road and wi]I'be instructed as to evacuation
procedures. If danger ﬁo 1ife becomes extreme, all nonessential personnel will

.be evacuated.
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B. General Information
All personnel involved with the mechanics of drilling,
evaluation and testing the wells will be throughly trained in the

recognition of warning signals, the operation of breathing equipment

- and their responsibilities in case of emergency resciie techniques

and first aid.

1. PRECAUTIONS TO BE TAKEN WHEN HYDROGEN SLUFIDE GAS IS
KNCWN OR SUSPECTED

a. Every person involved in the operation should be informed of the
characteristics of Hydrogen Sulfide gas, its danger, safe procedures
to be used when it is encountered, and recommended first aid proce-
dures. This should bé done through frequent safety talks and train-
ing sessions. A

b. Instructions in the use of available resuscitators and personal

- protective equipment should be given to all personnel.

c. Any time Hydrogen Sulfide gas is suspected, a test should be made
to determine its presence and concentration. Do not try to determine
the presence of Hydrogzn Sulfide by its odor because the sense of
smell 1s rapidly paralyzed by the gas.

d. Personnel should watch out for each other, using the "'buddy" system
whenever possible. |

e. Warning signs should be posted to alert the uninformed.

)

Adequate ventilation should be maintained in all work areas.

g. Never allow personnel to enter an enclosed area where Hydrogen
Sulfide may have accunulated without wearing propér respiratory
protective equipment. . If the worker is over an arm's length away,

a safety belt should be worn secured to a life line held by a
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responsible person who is in the clear.
Protective equipment should be readily accessible to all personnel.

It should be recognized that Hydrogen Sulfide, being heavier than

et
[

air, will collect in low spots around the rig, particularly in the

well cellar.

-~

2. PHYSICAL AND CHEMICAL PROPERTIES OF HYDROGEN SULFIDE
GAS (H2S)

Extremely toxic (as toxic as Hydrogen Cyanide and 5 to 6 times as
toxic as Carbon Monoxide).

Colorless.

Offensive odor, often described as that of rotten eggs. Unreliable
indicator because high concentrations dull sense of smell.

Heavier than air - Spécific gravity 1.189 (Air = 1.000 @ 6OOF).
Forms an explosive mixture with air in concentrations between 4.3 §
46 percent by volume with auto-ignition occuring at 500°F.

Burns with a blue flame and produces Sulfur Dioxide (SOp}. which
is highly toxic and very irritating to eyes and lungs and can cause
serious injury.

Soluble in both water and liquid'hydrocarbons.

Produces irritation to eyes, throat, and respiratory system.

Threshold Limit Value (TLV) - Maximum of eight hours exposure without

proteétive respiratary equipment - 10 ppm.
Corrosive to all electrochemical series metals,
Boiling Point ( - ) 79°F,
Melting Point ( - ) 117°F.

3. SEE TABLE
Toxicity of Hydrogen Sulphide fO'men
Toxic of Various Gases
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TABLE 'A

- Table f} i
— - . 2 v . N
Toxicity of hydrogen suifide to men
Hr § .02 2-15 15-30 30 iin- 14 4.8 §43
e % Min Hin Nin 1 Hr R Hr
2.005 Mild' conjunc- -
0.010 tivitis;  respir- ¢
50-100 ppm alory tract i :
_nitation. . .
Q.OIO Coughing; Ir- Distuibedres- Throat Gritae Salivation and lacreased symp- Homershage and
5.015 . sitation of piration; pain tion, mucous dis- toms.” ¢23th.”
o 133-150 ppm eyes; loss of in eyes; sleep- charge;  sharp 3
* sense of smell. iness. pain in eyes; !
. covghing. :
0.015 loss of sense Thioal and eye Thical and eye Difficult breoth- Sericus imital [ emerihage and
0.0620 of smell, rritation. itritation. ing; blurred vi- ing eifect.” geath.®
150200 ppm sicn; light shy.
o 0.025 Irritation of lriitation of Fainful  secre- Light shy; assel Hemorrhage and
0.035 cyes; loss of eyes. ticn of tears; catarrh; painin  death.” i
253-350 pom sense of smeil. vieariness. eyes;_ difficult
Liesthing; con-
', ‘J:;r.chvxr’.xs.
0.035 leritalion of Difficuit respir- lIncrezsed irri- Dizziness; weak- Death.®
U.C4S5 eyes; lois of alicn: coughing; tatien of eyes ness; increased
® 330453 gm sease of smell. dreitation ol ondrmasal trach  Lilation; doath,
- . eyes. dull pain in -
hesd; weari-
ness; lizht shy,
0.050 Cotzhing: col- Respiratory Seiious eye ir- Severe pain in
0.050 - iaose zad lun- disturbances; ritation; light eyes and head;
5CC-E20 o conccicusness.t Irritatico of shy; palpitalion di2ziness; trem-
cyes; collzzse.”  of heary; o few  Liing of extrems
® cases of death. ities; great
vieskness and
death.” . ¢
0.050 Collapse;® ua- Collapse,* un- i
0.070 conscious- CORSCIiOUS. .
0.0320 ness;” death. ness;” death.”
0.0 :
¢ 0.15
o ¢C5-1,500 ppm . ;
!
°Data secured from experiments on dogs which have a susceptibility similar to men. T
: §
Source: pistional Safety Council data sheet D-chem. 16 i
[ : e
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TOXICITY OF VARIQUS GASES
Table YB"
. D
Specific .
Cormen Chemical CGravity (S8G) Threshold™ Hazardous? Iethal3
Name ~ -Formuila SG Air =1 - Liniit ~ Linit Concentration
- Rydrogen HCAL 0.94 - 10 p=a 150 poavhr 300 pma
® ~ Cymaice |
< - a —-n )
Hydrogen H,S 1.i8 10 pEm? 250 pp/ix - 600 pmm
Sulii 20 ppm?
®
Sulfizx SOy 2.21 S o - 1,000 pzm
Dioxice :
e . ; ' .
Chlcrine Cly. 2.45 1 pam 4 p/nx 1,000 pmm
- Carben o 0.97 ) 50 pm ', | 400 pm/nr 1,000 pzm
Monoxide ‘ '
Carbon 0, 1.52 5,000 pzm 5% 10%
Dioxide ,
o Mathane Cilg 0.55 90,000 prn (9%) Cocobustible -

above 5% in Air

Lﬁ".n'e:::nold Limit - concentration at 'which it is believed that all workers
- may be repeatedly exposed day after day without acverse
® . . - effects.

2un72rdous Limit - concentration that may cause death.

31ethal Concentration - concentration that will cause death with short-term
‘ exposure.

4Threshold Limit = 10 pmm - 1972 ACGIH (American Conference of Governmental
Incustrial Hygienists).

e eicht-hour exwosure (based on 40-hour week) 1is
® - T . 20 pm. OSHA Rules and Paculations (Federal

Register, Volune 37, No. 202, Part II, dated
Lo Cctober 18, 1972). : .

“Threshold Limit = 20 pgm — 1966 ANST acceptable ceiling concentration for




3. PHYSICAL EFFECTS OF HYDROGEN SULFIDE POISONING
The principal hazard is poisoning by inhalation. When the concentration

of gas absorbed into the blood sﬁreAm is high endugh, systemlic poisoning
results, with specific action on the nervous system. Respiratory irritation
occurs at low concentrations and respiratory paralysis may follow immediately
at higher concentrations. This condition may be reached almos:t without warn-
ing as the ofiginally detected odor of Hydrogen Sulfide may have disappeared
due to olfactory paralysis. Death then occurs from asphyxiation unless the
exposed person is removed immediately to fresh air and breathing stimulated
by artificial respiration, Other 1évels of exposure may cause the following
symptoms individually or in combinations:

a. Headache.

b. Dizziness.

C. CIxcitement.

: _ .
d. Nausea or gastrointestinal disturbances.
e. Dryness and sensation of pain in eyes, nose,
throat and chest. ‘ ‘

f. Coughing.




|

4. T%EATMENT FOR HYDROGEN SULFIDE POISONING
a. Inhalatijon - éydrogen Suifide in the blood is det oxified rapidly, and
symptoms of acute!poisoning may pass off when inhalation of the.gas ceases.
It is important, therefore, to get the victim of poisoning to fresh air as
quickly as possible. He should be kept at.rest and chilling should be prevented.

I

H

respiration is. slow, labored or impaired, artificial respiration, either mouth-

.

to-mouth resuscitation or use of a résuscitator, may be necessary. Artificial
respiration should be performed with great caution, but with presistence and
skiil. Most persons overcome by Hydrogen Sulfide gas may be revived‘if artificial
respiration is applied before the hoart action ceases. Victims of poisoning
should be under the care of a physician as soon as possible. Irritation due to
subacute poisoning may lead to serious complications such as pneumonia. Under
these conditions,ftreatment by a physician is mandatory. - The patient should be

kept in fresh air and hygienic conditions should be witched carefully untii

proper medical care 1s obtained.

b. Contact with Eves - Prolonged eye contact with 1iqﬁids Oor gases containing
Hydrogen Sulfide in low concentrations or short eye contact at high concentrations
will cause painful irritation (conjunctivitis). - In the case of short contact,
flush the ecyes wi?h pure water‘(do not use a hose or other pressured device).
apy:ly cool compresses to the eyes, and send for a physician. Eyo irritation
caused by exposure to Hydrogen Suifide rcquires treatment by a physician,

preferably an eye specialist. Recovery in these cases is usually good.

c. Contact with Skin - Skin absorption is very low. Skin discoloration is

possible after contact with liquids containing Hydrogen Sulfide, If such

1

s S
skin contact is suspected, the area should be throughly washed.
i
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5. DRILLiNG AND TESTING HYDROGEN SULFIDE WELLS
1. RIG LOCATION
The drilling rig sho§1d be situated on location such that prevailing winds blow
across the rig toward the reserve pit or at right angles to a line from the rig

to the reserve pit.

2. SAFETY AREAS )
At Teast two safety areas should be estab]ished at Teast 200 feet from the well-
head and in such Tocation that at Teast one area will be upwind of the well at
all times. Personnel gas protective equipment should be stored in these areas.
It may be necessary to move equipment with changes in wind direction. In the event

of an emergency, personnel should assemble at the most upwind safety area for

instructions from their supervisor. (See Appendix for 1ist of safety equipment.)

3. GAS TRAP AND DEGASSERS
A gas trap and degaséer (see Appendix A).should be installed on the mud tanks
with their gas dischafge 1ines connected with two flare lines laid in opposite
directions perpendicular to prevailing winds, at least 150 feet in Jength,
securely staked; and terminatfng in a 30 to 50-foot riser équipped with a butane

line and pilot Iights'which'can be remote]y ignited;

4. KILL LINE
A kill line of ample strength and securely staked should be laid to the wellhead

from a safe location to permit pumping into the well in an emergency.

5. H,S SCAVENGER
Well planning should brovide for the use of a suitable hydrogen sulfide scavenger
in the drilling mud. Due to its corrosive side effects, copper carbonate is not
suitable; The mud should be maintained in an oVerbaTanced condition to preclude
the entry of formation'fluids into the wéi] bore and thereby restrict the hydrogen

sulfide to be treated{to that contained in the formation drilled.
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6. WARNING SIGNS
Warning signs should be posted on'all access roads to the location and at the

foot of all stairways to the derick floor.

7. GAS MASKS
Filter-type gas masks are not considered suitable for use on drilling rigs.
Bureau of Mines-approved, self-contained breathing apparatuses {air-pack type

masks) provide protection in any hydrogen sulfide concentration. The self-

contained breathing apparatuses ‘that have alarms that signal when air supply is

~getting Tow should be used. Their operation is simpie; they are easily and

quickly serviced with replacement bottles; they are not physically exhausting to

use; and they are rugged, dependable, and require -little maintenance.

8. GAS MASK STORAG

ey

Masks should be stored on racks and protected from the weather in the safety
areas mentioned in item h. There should be sufficient masks on Tocation for

every person working in the ar

£

a .

~r

or hygienic reasens, regular crews should
have masks assigned ﬁo each individual for his exclusive use and maintenance;

The derrickman should have a mask, mask storage, and connection through a quick- '
disconnect on his mask to a SOO;cuch foot capacity bottle of breathing air so
that if he must evacuate the derrick, he will have a full air bottle with his
mask. The line to the 300-cubic foot capacity bottle should be attached to the
ladder in such a manner that the derrickman can bring the line with him leaving

the derrick if he should so choose.

9. EXTRA SUPPLIES

Provide a minimum of: one spare air-pack bottle for each pack, plus several

extra bottles; three or four 300-cubic foot capacity air cylinders and a bottle




filling manifold at éach safety area; at least one resuscitator, preferabiy one
at each safety area. The rig éir system is not a Satisfactbry-soUrce of compressed
air for breathing purposes because of o1l and other contaminants which ére invari-
ably found in such systems.

10. DETECTORS
Provide hand-operated hydrogen sulfide detécta;s in addition to the equipment

used by the drilling technology unit.

11. ALARMS
Install an alarm system that can be heard during operations and which can be acti-

vated from several points if gas is detected.

12. BOP
Blowout preventers, particularly the ram carrier rods, shouid be dressed for

hydrogen sulfide service.

13. BOP TESTS
Installation, operation, testing of blowout preventers, choke manifolds, etc.,
dressed for hydrogen sulfide service, should be conducted in accordance with

standard company practice. Inclusion of a rotating blowout preventer should be

considered.

49




Cas Dectors - The following ate examples ©

C. APPENDIX 'A’
SAFETY EQUIPMENT

f the types of Hydrogen Sulfide

e detectors available for use by rig personnei:

1.

Del Mar Products "Spot Check" Hydrogen Sulfide Detector is a light-
weight, inexpensive unit, which can be carried in a shirt pocket. The

zed tape will detect minute amounts of Hydrogen Sulfide depending

ct
',J'

sensi

w

on time of exposure, but will instantly show high concen rations. Over
1,000 tests can be made before tape is exhausted. Replacement tapes
are easily installed.. It is not intended to be a scientific measurement
device, but will indicate concentration by various shadings of brown spot
coloring. Very light, visible spots will indicate as low as 2‘to 3 ppm
and very dark brown spots will indicate 20 ppm or higher,
M.S.A. Hydrogén Sulfide Gas Detector
a. Range - 0.0025% or 25 ppm to 0.04% or 400 ppm.
'b. Principle of Operation - The detector consists of a bulb,
detecto? tube, and a movable scale reading in % and ppm.
Squeezing and releasing the bulb draws the tested air
through the detector.tube to react with lead acetate-silica
gel grénules. Presence of Hydrogen Sulfide in the air sample
is shown by the development of a dark brown stain on the granules,
c. Test Procedure - Break both ends of detector tube, insert colored
end through guide to rest in cushion at the bulb end, adjust the
uppeT énd of the instrument over the top of the detector tube and
hold the tube in place with the retaining head, Adjust the sliding
Scale on the detector until the zero line is opposite the beginning

of the lead acetate-silica gel granules. Squeeze the bulb 8 to 10
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PY times allowing tne bulb to expand completely after each squeeze
The reading opposite the end of the dark stain gives a direct

reading' of the concentration of Hydrogen Sulfide in the air sampied.
PY 3, .Bac'narach Hydrogen Sulfid’e Indicator Code 19-5027 - Very similar in
principlé of operation and test pi‘ocedu‘fe to the M.S,A, detector
_ -
described above. By varying the number of strokes and scaie selection,

—~r

range has been expanded from zero to 650 ppm.

e}

-3 RN .
) the detectio

4. Houston Atlas, Inc. Model 722 AEX Hydrogen

wn

ulfide Gas Analyser - Fur-
nishes chtinuouS monitoring énd a chart recording with 20 ppm full

® | scale reading on the standard unit. A photoelectric cell measures
color change on a tape impregnated with lead acetate. The unit can
be used for s’crippe& stream or atmospheric sampling. It is equipped

o with an explosion-proof alarm,

Degasser

- )

1. Principlé of Operation - The degasser is a cylindrical vacuum vessel

L B mounted over or near the f{irst mud settling pit. It normally has a

flow capacity several times the normal mud flow rate and is equipped
to: Treat all the gas-cut mud as it comes from the flowline or gas
o box; separate and vent all the entrained gas; and return the mud,

free of gas, to the mud system ahead of the suction pit.

2. Procedurei - When Hydrogen Sulfide gas cutting of the mud is detected,

® close the annular blowout preventer, if a rotating blowout preventer is
not in izsjje, and maintain normal circulation through open coke lines to
the gas box, put.the degasser into operation, and light the flare.. Con-
®

tinue circulating while observing well pressurcs and changes in gas volume,
if any. All personnel in the pit area should wear gas protection equipment

during this period. Should the gas volume continue at a steady rate or
g 15 P g Y
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> increase in volume, an increase in mud weight is probably necessary,

Should the gas volume cecrease, it may be possible to open the blowout

preventer and resume drilling while running the degasser. Adjustments in

(JQ

the pH of the mud system and the addition of suitable Hydrogen Sulfide scav

engers should also be considered.. Make frequent checks for Hydrogen Sulfid

accumulation, use orotective equipment above 10 ppm, and use ventilating

o fans to prevent gas accumulation, Trip gas or connection gas is handied

in the same marmer as gas cut mud. All personnel should wear protective

equipment if any significant volume of gas in anticipated on ”bottoms up''

@ Pneolator or, Resuscitator
. 1

1. PrAHC¢p1e of Operation - The Pneolator is an instrument which auto-

matically perfcmms artificial rvespiration with a gentle predetermine
o ' sressure on inhalation and without suction on exhalation. This most
nearly represents normal respiration and has been selected by medical

authorities as the preferred methed in restoring bre thing, In additio

when the’ oat;enb is breathing, the Pneolator becomes an effective oxygen

inhalator by a simple adjustment, If the air passage is obstructed by
mucous or foreign material, a warning is immediately given by a chatterin
of the cyciing valve and the Pneolator provides an aspirator for removing

the obstruction. The Pneoiator can be taken to the hospital with the

patient if necessary,

2, P*oceduré - When asphyxia occurs, ramove patlent to fresh ailr and imme-
diately apply tificial respiration, Do not wait for the Pneolator.
As soon as the Pneolator is available, apply it to the patient as it
will perform artificial respiration more efficiently than manual tech-
niques. fhe natient should be pﬁaced on his back with a volled blanket,

jacket, pﬁllow, etc., under his shoulders, his head pulled far backward
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Personal Gas Protection Eouipment (Gas

'

with chin pointing up and with front of_neck taut., This permits best
ventilaﬁion of the lungs.

The 21-¢ubic foot capacity bottle of oxygen in the Pneolator should be
checked in advance at regular intervals to assure its readiness when
needed. It is recommended that an extra supply of oxygen (i.e.,a

commercial tank) be kept on hand.

1
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suitable for use on drilling rigs because of the high concentrations

of Hydrogen Sulfide which may be encountered.

Scoﬁt Presur-Pak II - The.Scott Presur-Pack II is a self-contained air
breathing apparatus which operates on the demand principle. Pure
breathing air flows from a 45-cubic foot capacity cylinder through a
regulafor to the face mask. The regulator provides a static, positive
pressuré inside the mask which will exclude the external atmosphere
should a leak develop. The unit has a built-in alamm which rings and
vibrateé to warn of diminishing air supply.

Scott Ska-Pak - The Scott Ska-Pak provides instant emergency respira-
tory protection to anyone suddenly exposed to an unbreathable atmos-
phere. This unit consists of a face mask, an air cylinder with 5 to

9 minutgs air supply, a regulator, and connection to external air
cylinders. It is not necessary to close the cylinder valve as an
external air’supply pressufe oi 90 to 125 psi will close the regulator

and preserve the air in the cylinder until needed for exit, taking

over automatically when the external supply hose is discomnected. This

unit 1s provided for the derrickman with a hoseline from the ground to
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the derriciman's work area. it
hose along the ladder that it n
the derrickman can quickly brin

f he desires.
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is important when putting the a
ot be wrapped around a girder so that

g ‘the hose down the ladder with him




e '~ D. TRAINING

A training and information session will be conducted covering

the following:

° '_ 1.

2.

o 3.
®

4.

5.

® 6.

7.

) 8.

Location of HpS Safety Equipment, portable

and H;S detectors.

4

length of time it can be worn, testing fo

face and hose connections, warning signals

fire extinguishers

including
leaks around

when pressure

is depleting, maintenance and storage procedures.

Proper use of oxygen resuscitators.

Importance of wind direction when dealing with H2S.

Procedure for rescuing a person overcome by HjS.

Responsibilities and duties during an emergency.

Condition I, II and III alerts.

PROCEDURE

.

including the mud loggers and mud engineer,

A drill, with breathing equipment, will be conducted with each

crew, z The purpose of .
L ‘ the drill is to instruct the crew in the use of breathing equipment

and HzS emergency procedures.

1.

The drill will include the following personnel.

a. Rig crew.
b. Mud Engineer

c. Mud Logger

d. Service Company Personnel assigned to essential duty

during an emergency

e: Drilling Contractor's Superviser




h.

The mud logger w
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the alarm system

The rig crew, mud logger, mud engineer and drillin

oQ

supervisors will put on tieir breathing equipment.

All other persomnel will cho*“'to the proper briefing station.
Once breathing equipment is on, the driller will pull off
bottom, shut down pumps and check for flow.

The driller shell proceed as if the well is flowing and
simulate well shut in procedures,

Mud Logger will continue to monitor his equipment.

The Mud Engineer will perform a mud check for weight,

Ifunnél viscosity and run a "Hatch Test' to determine‘thé
Sulfide concentration.

Drilling Supervisors will observe to make sure all personnel

know thelr duties. Make corrections where needed,

F. PROCEDURES FOR OPERATING CONDITIONS

When H,S has been detected in the drilling fluid, operations will

be pe
1.

rformed under one of the three conditions as listed
CONDITION I = POTENTIAL DANGER
a.‘Alarms Less than 10 ppm - None
OPERATIONS

Drilling operations in zones that may contain Hydrogen Sulfide
This condition will be in effect continuously from the commence-

ment of drilling unless it is necessary to go to Condition II.




D !
> c. GENERAL ACTION
| a. Be alert for condition changes.
b. Run a '"Hatch Test" on drill fluid routinely.
c. Check all safety equpment and monitors for proper
functioning. KXeep equiﬁment availabie and working.
d.  Conduct drills and familiarization programs.
o 2. CONDITION II = MODERATE DANGER
o a. ALARM = Horn or Siren actuates at - 10 ppm
b. GENERAL ACTIONS
[ (1.) The following personnel will immediately put on their breath-
ing equipment.
(a) All personnel on rig floor
® D

(b) All personnel in area of mud pits.

(Zm) Notify Drilling Supervisors.,

(3.) Folio instructions.of Drilling Supervisors.

(4.) Immediately begin to ascertain the source c¢f the HzS and
take the required steps to suppress the HpS. Drilling
will not proceed until the source is determined, the well
is circulated and the gas is controlled.

(5.) The Supervisors will make surc all non-essential personnel
are out of the potential danger area.

(6.) Check all gas monitoring devices and increase gas monitor-
ing activities with the portable hand operated H;S cetector
units.

(7.) The Supervisor will assess the situation, outline a
control program and assign duties to each person'ofvgroup

 as required to bring the situation under control.
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(8.) Signs to be posted on access road to location indicating:
"DANGER - HYDROGEN SULFIDE - HoS™.

(9.)  Access to drill site to be limited to authorized per-

sonnel only. -
3. “CONDITION III = " EXTREME DANGER TO LIFE
(a) ALARM ' = Hora or Siren

Blinking Lights
() CHARACTERIZED BY:
Critical well opetations; well contro] problems, poisonous gas above
threshold levels (as defined under toxicity of various gases); and in
the extreme, loss of well conired.

(c) GENERAL ACTIONS

(1) A1l personnel will put on their protéctive breathing equipment.

(2) A1l personnel not required for'we]] control proceed to upwind
briefing area for evacuation instructions.

(3) Follow instructions of Drilling Supervisors;

(4) The Driiling Supervisor will assess the sitdation, outline a
control program; and aésﬁgn duties to each person or group as
required to bring the situation under control.

(5) The Drilling Supervisor will contact the following office:

United States Forest Service

District Ranger (if on forest service lands)
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J 4. EXTREME EMERGENCY

a. If there is no hope of containing well under prevailing

conditions and there is a definite threat to hunan life

~

(1) Inititate Emergency Evacuation Plan

(2) Refer to Contingency Plan for Uncontrolled Blowout.
(3) Time and circumstances permitting, the District office
should be notified of the situation.

(4) As a last vesort the well is to be ignited (Poison Gas)

ct

p. INSTRUCTIONS FOR IGNITING THE WELL:

(1) Two people are required for the actual igniting operation.

3

3 1 ETad s AR N . S do LN |
y will wear seli<ontained breathing units and will

o
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ot retrieval ropes tied around their waists.
Ornie man 1s responsible for checking the atmosphere for
explosive gases with Explosimeter. The other is responsible

Y -

for lighting the well. Keep personnel not assigned special

duties within the "Safe Briefing Area". Those in the 'Safe
briefing Area" will be alert to the needs of the two men
assigned to ignite the well. Should either of these men be

overcome by fumes, they will immediately pull him to safety

by the retrieval ropes.

(2) The primary method for igniting the well is a 25mm meteortype
flare gun. It has a range of approximately 500 feet. If this
method fails or well conditions are such that a safer or better
method is apparent, then the alternate should be used.

(3) If the well is igni*ed, the burning Hydrogen Snulfide will he

i converted to Sulfur Dioxide which is also poisonous. Therefore
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BO NOT ASSUME THAT THE AREA IS SAFE AFTER THE GAS 1S
IGNITED, CONTINUE TG OBSERVE EMERGENCY PROCEDURE AND

FOLLOW THE INSTRUCTIONS OF SHPERVI

w

ORS,

C. 1Initiate program to kiil, plug and abandon well




® VII. CONTINGENGY PLAN FOR UNCONTROLLED BLOWOUT

A. Vhen the means to shut in or control the flow from a well is
lost, the Driiling Supervisor 1is to:
o 1. Initiate appropriate control procedures, (Procedures will

i

‘vary greatly depending on the magnitude of the problem).

(a) If any injuries have occurred, dispatch all injured
. personnel to the nearest medical facility by the
fastest transportation available.

(b) If there is a threat to any local residents the

sheriff should bte notified as soon as possible.

2. chure and maintain control of access roads to area to

eliminate entry of unauthorized personnel.

3. Initiate any further ér supplemental steps which may be
vnécéssary or advisable based on ¢onsultation with ihe
District Geothermal Supervisor

4. Put into motion plans for containment or confinement of

the flow.

5. Notify 'Wild Well Contrel' specialists and apprise them
b4 PC PP

‘{u
of the problem:
Red Adair Company, Inc.
Houston, Texas
® (713) 526-4717
- (713) 562-1602
6. Construct sumps or dikes to contain fluid flow if necessary
7. Attempt to control well with rig personnel.
@

8. Attempt to remove any damaged wellhead facility or blowout ;

prevention equipment and install operable equipment.




VIIT.

IX.

9. If contractor's personnel are unable to contain flow, notify
"Wild Well Control"'specia1fsts:" |

10. Maintain an inspection of the drill site for any erosion that
could undermine the rig structUke;

11: After the flow has been contained, prepare to return the area
as nearly as possible foATts original contour and reseed with

approved vegetation.

- INJURIES

In the event of injuries that may occur, connected with the SUNEDCO geo-
thefma] operation, procedures will be followed with specific and immediate
attention given to proper air and/or transportation to a medical facility
as required: Refer td Emergéncy Phone Numbers, Emergency Personnel and
Services. Copies of accident reports will be submitted to the U. S. Forest

Service, District Ranger.

RESCUE

While drilling opérations have made extensive preparations for personnel
safety, all personnel should be aware of first aid’proéedures in the event
someone becomes careless. First aid for H,S victims is based primarily on:
(A) Move the victim to fresh air immediately.
.1: Warning--Do not jedpardize'your own safety. Always
,wear.a se1f;cohtained bfeathing apparatus while attempt-
ing rescue.
(B) If victim is unconscious and nect breathing, move the victim at
once to the safe breathing area and apply mouth-to-mouth artifi-
cial respiration until a resuscitator is avai]able; Use the

resuscitator until normal breathing is restored. Symptoms may



pass rapidiy; however, keep the victim warm and fake him to a

hospital and place under the care of a physician.

X. 1ERGENCY‘PERSONNEL'AND'SERVICES
(The following Tist of personnel and services shall be submitted as an
addendum to the Plan of Operations.)

SERVICE OR' INDIVIDUAL -~ LOCATION * PHONE NUMBERS

Doctors (lecal)

Hospitals (local)
Ambulance Service (ground)
Ambulance Service (air)

U. S. Forest Service
District Ranger

=

Shorifi

~h

Dapariment
Highway Patrol

Any others needed to be notified.
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‘Abstract

The Division of Conservation Archaeology of the San Juan County
Archaeological Research Center and Library has completed an archaeo-
logical clearance survey of two proposed geothermal drill sites and
"associated access roads in the Jemez subregion of the Santa Fe
National rorest for Suncco Energy Development Company. The survey
was conducted by Meade Kemrer of the Division of Conservation Archaeo-
logy on Novemter 15, 1978. The project was administered by Dr., W. G.
Christian of Sunocc and Dr. Kemrer of DCA.

Several isolated artifacts were found scattered along the proposed
route of the access road to the drill pad of Sunedco #2. No other
materials or features of historic/prehistoric significance were found
in the areas of proposed impact. Archaeological clezrance is recom-
mended for toth drill sites and associated access roads.
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Introduction

The Division of Conservation Archaeology of the San Juan County
Archaeological Research Center and Library has completed an archaeo-
logical survey of two geothermal driil sites and associated access
roads for the Sunoco Energy Development Company of Dallas, Texas in
the Jemez subregion of the Santa fe National Forest. The survey was
requested by Mr. John Knox of’ Sunoco on November 8, 1978. The survey
was conducted by Meade Kemrer, Principal Investig tor of the DCA on
November 15, 1973 under the rov151ovs of a USFS antiquities permit
issued to the DCA on Ausust ’ 1978. The project was administered

by Dr. W. G. Chri stlaq of Sunoco and Dr. Kemrer of the DCA.

Legislation enacted by the Congress of the United States requires
compliance with laws designed to protect archaeological resources.
Laws such as the National Environmental Policy Act of 1969 (PL 91-852)
and Zxecutive Order No. 11593 entitled "Protection and Enhancement

of the Cultural Environment" prevent enterprises which might result

in the destruction cor alteration of cultural resources., Federal and
State governments and the prﬁ*gsaLﬁnal scientific community have cone
to realize that the material remains of a prior culture are a limited,
non-reriewabtle part of the environment As such, the State of New
Mexico has enected Jegislation regulating archaeological resources,

The Cultural D"QUQrtle? Act is analogous in content to the National
Historic Preservation Act of 1966 (PL 89-665 5), wnich provides for
preservation of significant arcnaeologWLa? sites.

Those present in the field at the time of the November 15 survey
included Mr. Robert Macy of Sunocoj; Mr. Doug Sterck of Rocky Mountain:
Surveyors, Albtuquerque; Mr. Landon uulc“, archaeologist for the Santa
fe National rforest; Ms. Louise Obergaard of the Recreation and Land
Use staff, Santa fe National forest; Mr. Chuck McClothlin, Ranger,
Jemez Sprlnﬂs subreglo“, Santa fe National rforest; Mr. Doug Neely,
forest Engineer, Santa re National Eorest; and Dr. Kemrer of the DCA.

A1l areas inspected were staked and flagged.

Survey Methods

A1l areas of proposed impact were examined on foot., The access roads
and drill pads were visually examined while walking the areas in a

series of overlapolﬂg transects. In addition to the search for materials/

features of prehistoric or historic significance, data pertinent to the
description of the environmental settings were also collected.

Survey Locations

Sunedco #1

Legal Description:' Unsurveyed lénds;.metes and bounds had not teen
determined at the time of the survey. UTM Coordinates: Zone 13,
395560 (N); 348220 (E) Sandoval County, New Mexico.
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Map Source: USGS 7.5' Ponderosa Quadrangle (1970).
Areas Surveyed: 200' x 200" (drill pad); approximately 1500' x 20!
(access road).

Description: The proposed drill pad is located on a 20-25° southwest
facing slope of a smai1 draina ge tasin on the top of Cat Mesa., The
soils in the area are compos of sandy colluvium, The proposed access
road will leave an existing road and will head in a S3%°E tearing
to the proposed drill site. The dominant vegetation is composed of
pinyon (Pinus edulis) and juniper (Juniverus sp.). Other plant species
noted in the area include blue grama (Beuteloua gracilis) and other
unidentified grass species. Cattle and deer graze the area.

J

Cultural Resources: No materials or features of prehistoric or

historic significance were observed in the areas of proposed construction.

Recommendations: Archaeological clearance is recommended.

Sunedco #2

Legal Description: Unsurveyed lands; metes and bounds had not been
determined at the time of the survey. UTM Coordinates: Zone 13,
3956940 (N); 348920 (E), Sandoval County, New Mexico.

Map Source: USGS 7.5!' Ponderosa Quadra igle (1970).
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Descriptio : The proposed drill pad is located on a relatively flat
surface adjacent to the edge of Cat Mesa. The proposed access road
will leave an existing road and will head in a south-southeasterly
direction to the drill site. The tedrock outcrops appear to be
composed of light yellow-brown welded tuffs, and the soils are sandy
colluvium., The predominant vegetation in the area are tree species,
including ponderosa pine (Pinus ponderosa), pinyon, and juniper.

Other vecetatlon noted 1in the area includes prickly pear cacti (Opuntia
sp.), and various herts and grasses. Deer graze the area.

Cultural Resources:. No materials or features were noted on the proposed
drill pad area. Several artifacts, including an otsidian flake, a
basalt flake, a redware rimsherd and a manc fragment were found widely
scattered aLo g the proposed route of the access road. Searches were
made in the vicinity of each artifact which revealed no additional
materials or features. The artifacts therefore appear to be isclated
and thus of mlnlmal interpretive significance, other than specifying
use-areas.

Recommendations: Since the materials appear to be isolated and of low
interpretive potential, archaeclogical clearance is recommended.




USDA - FOREST SERVICE /4B , -
FSM 2361.73: IRPENTORY STANDARDS AND ACCOUNTING
o {Instructions: Archeclogical Coding Guide)

CARD #1: ||
® 1
H i iumber:
Archeclogical Report Number: ’ ‘Report Date
YEAR FOREST NUMBER .
Menth Day Year
o 2 3 4 5 s 7 8 s 10 THRT 13 14 i5 16 17 18
inventory Type ;3‘ Percent of Statistical Sample:
19 K 20 21
Average Number of -individuals Used: Total Project Acreage:”
o Olot Oolojoloiotl m &
22, 23 24 25 26 27 28 28 30 31
Average Spacing Between Individuals (feet) Acreage Completely Inventoried:
o110 dlojolo|0|3]| |b
® 32 33 34 35 36 37 38 39 40 ai
Acreage Sample Drawn From: Number of Sites Located:
3-1b | Q
42 43 44 43 48 47 43 43 50 53
. ] e A
o Project Function (_A?’EO‘!’?’“I@!*:W’ICL! Driilinag 3
. ' 4] 52 53
A T ] ]
Institution Conduction Inventory Divison Oé Comarvah@r) /‘L’f'ﬂfé\}/‘ﬂu, olo
V4 54 55
FIELD LAB "TADMIN.
° Man Hours Expended: Ol% {1 D8
' 56 57 58 52 60 61 62 63 64 65 66 67 683
Project Mileage: X0 1O Determination of Effect: |22
69 70 71 72 73 14 {By Professional Cultural 75
Resource Specialist only.)
o District Number O3
76 77
CARD #2 2
1
PROJECT LCCATION
® ZONE __NORTHING EASTING
. utm {31 1319 Isis] (sielol (3] (#g] |&ir]o
7 3 N 6 7 2 3 10 11 12 13 14 15 16
/131 1319 |5l Q£ 10) 13 |4|Y 9Rlo
1718 15 20 21 22 23 24 3% % 27 18 23 30 31
o ‘ )
( . 32 33 34 35 36 37 38 39 40 41 42 43 - 44 45 46
47 43 29 50 51 52 63 54 55 55 5758 53 60 6l
R3 23004
® 62 63 64 65 66 67 €8 69 10 72 73 74 15 76 (Rev. 5/78’
68
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Author / Archeoiogist:

i
.

CARD #3,

3

1

. ARCHEOLOGICAL REPORT (

J\fr»\z(ff‘.mfyf.r— Is . 1979

Date of Examination

“Innuary 18, 1979

MEZ|RIDIE KIZ |MRIEIR
-2 3 4 5 6 7T 8 @9 10 11 12 13 14 15 18
17 118 19 20 2% 22

23 24 25 26 .27 28 29 30 3%

Date 8f Report

Report Title (abreivate if necessary):

Brief of Recommendations:

Sunedeo #1 : }Qrchco/o% seal olear

QALLLSS  food recomn

st 'pl_,cfﬁd 1ONg

M Erded 1o /-»/flldou)/‘

Al (RIRICIH |- ClLNEVRIR - | SILRIVIEY / (]
32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 47 48 48 50 51 82 &3 54 &5
JTIEIMEl = ol 5|7 |. ISIAIW{TIR FlEl MV | FLo
58 57 88 53 £0 ,53 E? 83 &4 BS B3 27 &8 g2 70 71 72 73 74 75 76 77 78‘ _79 20

arn e 1529:’ dri_// [Jad Qndf

SM@C!IC-O #2: /Orehco/ogibaj C,/ew”cu’?c',e_ j@r o/r,'//md ary

ALLess rooad recommended e

Stipulad pne

Report accepted / not accepted: {cross out one)

Date:

(Regional Archeologist)

Clearance recommended / not recommended: {cross out one )

Date:

/Vzh Ot

{Regional Archeologist)

" Clearance approved / not approved: {cross out one)

Date:
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Form G-103

3 Adopted 10/1

NO. OF COPIES RECEIVED NEW MEXICO OIL CONSERVATION COMMISSION

DISTRIBUTION / P. O. Box 20_88, Santa Fe 87501 *
Fite Iy Ve
N. M. B. M. SUNDRY NOTICES AND REPORTS
U,S.G.S . ’ ON s. lndica[tjc Type of Lease ]
Operator i GEOTHERMAL RESOURCES WELLS State Fee
Land Office 5.8 State Lease No.

Do Not Use This Form for Proposals 1o Drill or to Deepen or Plug Back 1o a8 Different Reservoir. Use “’Application \
For Permit —* (Form G-101) for Such Proposals.) i k

1. Type of welt Geothermal Producer D Temp. Observation m 7. Unit Agreement Name
Low-Temp Thermal 3 Injection/Disposal O None -
8. Farm or Lease Name

2. Name of Operator

Sunoco Enefgy Development Corporation o San Diego Granf*
9. Well No.

3-77-3

10. Field and Pool, or Wilacat

3. Address of Operator

12700 Park Central Pl., Suite 1500, Dallas, TX 75251

4. Location of Well

Unit Letter L > 5 50 Feet From The W Line and dfooo Feet From

. None
| - N
it \\\ \\\
NN | Sanaovar NN

16. Check Appropriate Box To Indicate Nature of Notice, Report or Other Data
NOTICE OF INTENTION TO: ’ SUBSEQUENT REPORT OF:
PERFORM REMEDIAL WORK D PLUG AND ABANDON D REMEDIAL WORK D ALTERING CASING
TEMPORARILY ABANDON D COMMENCE DRILLING OPNS. PLUG & ABANDONMENT
PULL OR ALTER CASING D CHANGE PLANS D CASING TEST AND CEMENT JOB D
OTHER _
OTHER D

17. Describe Proposed or completed Operations (Clearly state all pertinent details, and give pertinenet dates, including estimated date of starting any

proposed work) SEE RULE 203.

On 9/,?//77 Hole Nc;. 3-—77—_3 was spudded at [0-'30@PM

The hole was T.D.'d on 9/_,25/77 @ 250 ' BGL

pk- W

mplete to the best of my knowledge and belief.

mmee_Chief Geologist =~ opave IDI// /77
— 7 Cmﬁam‘aﬁﬁi vigcﬁb, {lx\,.

arrroveo av_Card u,a,gﬁ " riree _ SENIOR FETROLEUM GEGLOGIST onre 1177

CONDITIONS OF APPROVAL, IF ANY:

oye is true and

information

18. I hereby certify th

SIGNED




Form G-101}

\
AN
>

g Lo Ty
o Adopted 10/1

I]No, OF COPIES RECEIVED 11— NEW MEXICO OIL CONSERVATION COM;L/”, LQ[EI P i ]
L_ DISTRIBUTION 'P. D. Box 2088, Santa Fe 87501 ?;’*1 . }
T N ~ | 3wy -3 17 40

N.v.B.M. ) i Co (.:.‘:;‘1.‘1\ et he e g/ﬁﬁdTJte Type of Lease ,

U.s.Gs. ! APPLICATION FOR PERMIT TO DRILIBEEPRRERVALCM smel. L Fee X

Operator I OR PLUG BACK--GEOTHERMAL RESOURCES WEERNQ Foy 52 State Lease No.

Land Office .

BLM ‘! - - \\\\\\\\\\\\\\\\\\

rla. Type of Work orit X3 . Deepen [ Plug Back (] 7. Unit Agreement Name
: , . - None
b. Type of Well Geothermal Producer [ Temp Observation X © 18 Farm or Lease Name
Low-Temp Thermal - : . injection/Disposal [
: : Smlmﬁm(hmm
9. Well No.

2. Name of Operator

SUNQCO ENERGY DEVELOPMENT CORPORATION L B=77=3

10. Field and Pool, or Wildcat

 \\\

3. Address of Operator

12700 Park Central Pl., Suite 1500, Dallas, TX 75251

- o ¥ K
4. Location of Well = | er7er L LocaTen_ 990 reeT From THE__West e
AND < FEET FROM THE LINE OF SEC. Twe, NMPM
\x ‘Qﬂ\" Qgiifal

\§§\ \\\\\\\ N 560 st | unknown

20. Rotary or C.T.
_— rotary
21. Elevations {Show whether DF, RT; eic.) 21A. Kind & Status Plug. Bond | 21B. Drilling Contracior 22. Approx. Date Work will start
7680 (GL) | "see note "A" _ (Geothermal:Services - June 15, 1977
‘ PROPOSED CASING AND CEMENT PROGRAM ‘
. ) |

SIZE OF HOLE SIZE OF CASING WEIGHT PER FOOT SETTING DEPTH SACKS OF CEMENT ‘ EST. TQOP

5-1/8" 3/4" 1.14 1bs. 500" 1.5 6" BGL

‘ Program— See attached "Standard Shallow Temperature Gradient
Hole -Drilling Program"

*?— All sectlon lines projected

Note A- Tvpe of bond will be $10, 000 multiple-well low—temperature
well or geothermal observatlon well bond. The bond 1is in
the process of heing filed, and a bond number will be
furnished as soon as avallable 'before operatlons commence.

APPROVAL VALID -
FOR 90 DAYS UNLESS
| : DRILLING COMMENCED -
=3 .
I ::/ - 1
o ' EXPJRES.g 077

N ABOVE SPACE DESCRIBE PROPQSED PROGRAM: If proposal is to deepen or plug back, give data on present productive zone and proposed new producti
bone. Give biowout preventer program, if any. )

hereby certify 1)4 the mformahﬂove is true afd complete to the best ¢f my knowledge and belief.

‘ Geothermal
igned . Aﬁu{ ' )

rine Chief Geologist,Services,Incy,,. April 26, 1977

Tiris space for Siare Use) : A

B NS ST e SERPERUTACEOLOSST 55 g

SO TIONS OF ADCROVALIF ANY:




NEW MEXICO OIL CONSERVATION COMMISSION . Form G-102
*’ T P. O. BOX 2088 SANTA FE 87501 i " Adopted 10/1/7-

GEOTHERMAL RESOURCES WELL LOCATION AND ACREAGE DEDICATION P.LAT

All distances must be from the outer boundaties of the Sectioh.’

Operator . Lease Well No..

| Sunoco_Energy Development Corp. San Diego Grant ‘ 3-77-3

Unit Letter Section Townfship Range . County . . \ |

L 30 18N 3E . Sandoval
Actual Footage Location of Well: . . )
550 feet from the ProjeCted W jineana 2000 feet from the S line(prOjeCted) :
Ground Level Elev. Producing Formation Pool : Dedicated Acreage:
7680 _None ' None None Acres

‘1. Outline the acreage dedicated to thé subject well by colored pencil or hachure marks on the plat below.

2. If more than one lease is dedicated to the well, outline ecach and identify the ownership thereof (both as to working interest

and royalty). : : .
. » 1

3. 1f more than one lease of different ownersip is dedicated to the well, have the interests of all owners-been: consolidated by

communitization, unitization, force-pooling, etc?

3 Yes [J No - If answer is “yes,” type of consolidation

; I answer is “no,” list the owners and tract descriptions which have actually been consolidated. (Use reverse side of this form if

necessary.)

i No allowable will be assigned to the well until all interesis have been consolidated (by communitization, unitization, |
forced-pooling, or otherwise) or until a non-standard unit, eliminating such interests, has been approved by the Commission.

CERTIFICATION

1
!
?' o ' ! hereby certify that the information
|

cortained herein is true and complete to

i
}
I, , ,
| .

yHole #3-77-3 |to be locateq: ;

| NW1/4NW1/4SW1/4, sec.30,T.18N,R.3E

_’.{,___‘\____._ e = = == — — —

Steve Quiett

i

! . i ' Position
! Chief Geologist
: Company i
) | Geothermal Services. Inc.
Date . .
]
i

April 26, 1977

! hereby certify that the well location
shown on this plat was plotied from field
notes of actual surveys made by me or
under my supervision, and that the same
/s true and correct to the best of my

knowledge and belief.

Date Surveyved

Registered Professional Engineer i
andjfor Land Survevor |

= e Certificate No.




GEOTHERMAL SERVICES, INC.

7860 CONVOY COURT, SAN.DIEGO, CALIFORNIA 92111 « (714) 565-4712

STANDARD SHALLOW TEMPERATURE GRADIENT HOLE DRILLING PROGRAM
(500'/150m; Rubber Tired Equipment; Rotary/Mud)

1. Coordinate "Special Stipulations" or other unusual
requirements with the Project Geologist prior to
set-up and spud.

2. Choose location and orientation of drilling rig so
as to minimize surface disturbance.

3. Drill 4" to 6" hole to maximum depth of 500'/150m.
Take cuttings samples, cores, etc. at direction of
Project Geologist.

4. If drilling with mud, use regular Bentonite drilling
mud. No toxic additives are to be used in drilling
fluids without permission of Project Geologist.

Have supply of lost circulation material available.
Use portable mud pits unless specifically directed
otherwise.

5. Have a supply of Barite available in case of artesian
flow. If artesian flow is encountered, comply with
United States. Geological Survey's Stipulations.

6. Mud return temperature shall be measured and recorded
on "Drilling History" every 10'/3m.

a. If temperature reaches 120°F/50°C, STOP DRILLING
and circulate for 30 minutes, monitoring mud
temperature and pit volume for possible hot
artesian flow. If no flow, run pipe at this
depth. after logging is completed.

b. If there is a sudden increase in temperature of
the drilling mud (several degrees in only a few
feet) STOP DRILLING and circulate for 30 minutes,
monitoring mud temperature and pit volume for
possible hot artesian flow. If no flow, continue
drilling CAUTIOUSLY, keeping a careful watch on

return temperature of drilling fluid. In no case
shall drilling continue after mud return tempera-
ture reaches 120°F/50°C.




7.

-

Run pipe immediately after running electric logs or
reaching T.D. (if hole is not logged).

a. Install cap on bottom of first length of pipe.
(If using steel pipe, seal each joint with
teflon tape to ensure watertight).

b. Steel plpe must be used when air temperature
is 40°F or below, as PVC cement will not adhere.

c. Steel pipe must be used 1f drilling fluid tem-
perature exceeds 100°F/40°C.

d. When pipe is landed, top must be 6" to 12"/
15cm to 30cm below ground level. (Cut and
thread as necessary).

e. Fill pipe with CLEAN WATER (water that is oily
or contains solvents such as gasoline MUST NOT
be used) and install cap. Do not seal.

f. Set paper, rag or dirt bridge down open annulus
at least 10'/3m below ground level. F1l1l annulus
with cement up to base of cap on pipe.

Clean up location THOROUGHLY.

Any excavated pits or sumps must be backfilled to conform
to the original topography.

When temperature surveys are completed, fill pipe with
cement from 10'/3m to top of pipe, fill excavation to
original ground topography and restore location as
nearly as possible to original condition.

GEOTHERMAL SERVICES, INC.

San Diego, California

December, 1975




7.

.l

Run pipe immediately after running electric logs or
reaching T.D. (if hole is not logged).

a. Install cap on bottom of first length of pipe.
(If using steel pipe, seal each joint with
teflon tape to ensure watertight).

b. Steel pipe must be used when air temperature
is 40°F or below, as PVC cement will not adhere.

c. Steel pipe must be used if drilling fluid tem-
perature exceeds 100°F/40°C.

d. When pipe is landed, top must be 6" to 12"/
15cm to 30cm below ground level. (Cut and
thread as necessary)..

e. Fill pipe with CLEAN WATER (water that is oily
or contains solvents such as gasoline MUST NOT
be used) and install cap. Do not seal.

f. Set paper, rag or dirt bridge down open annulus
at least 10'/3m below ground level. Fill annulus
with cement up to base of cap on pipe.

Clean up location THOROUGHLY.

Any excavated pits or sumps must be backfilled to conform
to the original topography.

When temperature surveys are completed, fill pipe with
cement from 10'/3m to top of pipe, fill excavation to
original ground topography and restore location as
nearly as possible to original condition.

GEOTHERMAL SERVICES, INC.
San Diego, California

December, 1975



