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CONSTRUCTION PLANS

The Union OilACompany of Californi&, Geothermal Division,
proposes to drill up to twenty—three geothermal test wells
on leased Federal lands in the v1c1n1ty of the Cove Fort
KGRA, Utah. The planned well locations are shown in
Exhibit "A"™ (a-1 thru a-3) which depicts topography of the
leased land andlsurrounding land; lease boundaries, drainage
patterns, and existing roads, Exhibit "3" which depidts
existing roads, proposed new roads, elevaﬁions and sections,
and Exhibit “C“ (c-1 thru c¢-23) which_depicts individual well
locations in feet and direction from the nearest section or
tract line. These well locations along with KGRA well no.,
Federal Lease Number, and site number are summarized in

Exhibit "D". - The wells are to be drilled to 10,000'+.

- Placement of equlpment at four locations is shown in EXhlblt

"E" (e-l1 thru e-24) along with surface contours, sump ‘and
location details. Plans for equipment layout on the ekisting
nineteen locations will be submitted én completion. The
surveyed well locations as described in Exhibit "A" through
"E" may, in RARE cases, be moved a short distance within the .
survey location boundaries to minimize excavation required and

allow for more efficient placement of equipment.
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Construction Plan ‘ - -2-.

- Firebreaks, if they exist, will be maintained. Construction of

Right~of-ways will be installed with 10 foot clearance to comply -

with the Regional Division of the U.S. Forestry Service Division-

- reqguirements.

.Drill sites are selected utilizing natural topographic features

such as ridges, benches, shoulders and valleys. The sites and
roads are engineered to balanée cuts and fills, minimizing

disturbances of natural terrain. Roads follow existing trails
whenever possible; Swalés and culverts will be instélled,wherever

necessary to maintain the natural flow of rainfall runoff.:

Construction areas are stripped of vegetation. Fills are keyed
into existing ground and compacted to 90% of ASTM D-1557-70..
Upon completion of grading, cut and £ill slopes are seeded to .

control erosion.

Drilling waste containment ponds constructed with eéch.site.are

lined with a clay lining, compacted to 95% of ASTM D-1557-70.

No road building material will be obtained from Federal lands.
When needed, building material will be acquired through the

construction contractor. from a recognized and approved source.



EXISTING ﬁOADWAYS AND PROPOSED NEW ROADWAYS - -3-
Access to the Federal Leases will be primarily over

‘existing roads which wili be upgraded and maintained in an .
acceptable manner with the addition of culvert pipes and
aggregate where advisable. Roads will be rebuilt to resist .
erosion and allow passage of equipment at specified points
while maintaining the same approximate width and cohfiguration.

Some new road construction will be necessary.

The proposed new roads on Forest Service land will be

jointly flagged by Forest Service and Union 0Oil Company
Personnel, and will be built in accordance with specifications
set by the U.S.D.A. Forest Service. Plans and profile will

be submitted for‘approval by the U.S.D.A. forest Service

prior to the beginning of any road constructibn. The same
procedure will be followed in the caée of BLM land; réads

will be jointly flagged by BLM and Union 0il Company Personnel,
Followed by submission, by Union 0il Company, of plans and
profile,for;approval by BLM prio;-to béginnihg any road
construction.. In both cases, proposals for building'will also
be submitted to the U.S.G.S. for approval.

Access roads have been classified into two types:

Type 1 - Existing, unimproved access roads. These are
tracks or trails which may require some degree of

improvement for utilization as access roads.






Existing Roadwgys and Proposed New Roadways - ' it

Type 2 -

Type l - Contlnued -

This type road is shown as a double dashed llne

in Exhibit "B", and each segment is glven "the -

letter "A" followed by a hyphen and a number for .

identification.

New access road. Construction of several short.
segments of road is necessary to provide access

to well sites in areas devoid of pre-existing

. roads. This road type is shown as a shaded area

' on Exhibit "B" and is designated with. the letter

"B" followed by a hyphen and a number for

identification.

The access roads to each site are .described below:

SITE 1, KGRA Well No. 56-30

SITE.

SITE

Access will be by use of approximately 1600 feet of. -

unimproved -BLM road segment A-1.

2, KGRA Well No. 14-29
Access will be by use of approximately 2700 feet of

unimproved Forest Service road segment B-2.

3, KGRA Well No. 26-20

| Access will be by use of approximately one mile of

- unimproved Forest Service road segment A-1.
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SIT% 4, KGRA Well No. 33-29
Access will be by use of approximately 3000 feet of

unimproved Forest Service road segment A-l.

SITE 5, KGRA Well No. 44-28
. Access will be by use of approximately 1760 feet of
unimproved Forest Service road segment A-4 and 2500

feet of new road segment B-2.

SITE 6, KGRA Well No. 17-29
Access will be by use of approximately 400 feet of

unimproved Forest Service road sggment‘A-BQ

SITE 7, KGRA Well No. 66-28
Access will be just off of the Utah State Highway 13

approximately 100 feet.

_ SITE 8, KGRA Well No. 71-33
Access will be by approximately 2400 feet of unimproved
Forest Service road segment A-7 and 1600 feet of

segment A-8.

SITE 9, KGRA Well No. 74-33
Access will be by use of approximately one mile of

unimproved Forest Service road segment A-7.
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SITE

SITE

10, KGRA Well No. 53-33

Access will be by use of approximately 4500 feet of =~

unimproved Forest Service road segment A-7 and 1600

feet of segment A-9.

11, KGRA Well No: 31-33

Access will be by use of approximately 4500 feet of

'unimprqved Forest Service roa&@segment A—7‘and'3500_‘

- fest of segment A-9.

SITE

12, KGRA Well No. 34-30

" Access will be by use of approximately 1500 feet of

SITE

unimproved BLM road segment A-18 and 1500 feet of |

new road segment B-3.

13, KGRA Well No. 45-12

‘Bccess will be by use of approximately 500 feet of .

. road segment A-14 leading from ©.S. 91-to-Sulphurdale.-

SITE

14, KGRA Well No. 12-18

A

Access will be by use of approximatel§’ﬁaﬂo-féet ofl

unimproved Forest Service road segment A-15. .

. . SITE

15, KGRA Well No. 12-17
Access will be by use of approximately 5000 feet of
unimproved Forest Service road segment A-12 and .

6000 feet of segment A-13.
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SITE

SITE

SITE

16, KGRA Well No. 36-8

Access will be by use of approximately 6000 feet -
of unimproved Forest Service road segment A-12, -
4000 feet of segment A-13, and 2000 feet of segment

A-16.

17, XKGRA Well No. 66-7 |
Access will be by use of approximately 5000 feet

of unimproved Forest Service road segment A~12 and

3000 feet of segment A-13.

18, KGRA Well No. 42-7
Access will be by use of approximatély 5000 feet

of unimproved Forest Service. road. segment. A-12 and

‘.1000 feet of segment A-10.

SITE

SITE

19, KGRA Well No. 46-6

‘Accesé‘willfﬁe-by‘use of approximately 2 miles of

unimproved Forest Sefrvice road segment A-10.

20, KGRA Well No. 32-6
Access will be by use of approximately 2 miles of
unimproved Forest Service road segment A-10 and

2000 feet of new road segment B-4.



SITE 21, KGRA Well No: 67-31

_ Access will be by use of approximately one mile of '

.unimproved Forest Service rbad segment A-10.

SITE 22, KGRA Well No. 34-32
Access will be by use of approximately one mile of
unimproved Forest Service road segment A-10 and.

4000 feet of segment A-11.

SITE 23, KGRA ‘Well No. 82-12
Access will be by use of approximately 3000 feet of.

unimproved BLM road segment A-12.-
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CIV.

ARCHAEOLOGICAL REPORT

As specified in each Geothermal Lease, an approved
competent Archéeologiét has examiﬁed,the lands to bhe
disturbed. His réport, providing an inventory and

evaluations of archaeclogical and historicai vaiues

~along with a Geological map of the area is included as

Exhibit "F". Union 0il Company is prepared to follow
the recommendations of the consulting Archaeologist in

regards to the construction of drill sites and roads.

RESTORATION PROGRAM

A:  Soil Erosion
Culverts wiil be installed and efforts toward road
improvement and eliminatiqn of road problems will
be made on existing access foads. Since the terrain
in ﬁhé area of all locations does not encompass
severe-sloping, there will bé a minimal disturbance
of any vegetation or area outside of the existing
roadways. 1 _ .
Any road and/or location work will be performed in
- accordance with recognized engineering-reqﬁi:ements
as specified in BLM manual, Section 9110, ﬁRoads,

Trails, and Landing Fields".

B. Pollution of Surface Groundwater:
All location or site'draihagé'will be contained and
confined to the sump or reserve pit. All necessary

precautions will be taken to prevent run off of any



Restoration Program

f( . Iv. : .

B. Continued-----

impurities from the drill sites into any creeks or

bodies of water.

c. Fish and ‘Wildlife:
All requirements of the area regulatory agencies will
be complied with to avoid dislocation of wildlife

and/or contamination of groundwaters.

D. Noise and Air Quality:
Noise levels will be maintained within guidelines

' specified by Federal Occupational Safety Health

s

Act standards. Air Quality will comply with local

Air Pollution Control Standards.

Adequate supplies of water will be maintained at the
-sites for use in conﬁrqliingrdust during construction .

and drilling operations..

E. . Safeguards to Public Health:

'All unattended équipment left, following ‘the drilling
operation, felt to be of a hazardous nature, will be
secured with a chain link fence. Wells, upon completion,
will be fepced. quervisory personnel will be on the

— sites during the course of operations. All requjrements .

for casing and blowout prevention will be followed.
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V. SOLID WASTE DISPOSAL PLANS
A. Solid Wastes:
The area will be kept clean and all solid waste will

be removed and transpbrted to an approved dump . .

Note:

Storage of equipment and supplies will be on lands leased

from Forminco Inc., Sulphurdale, Utah.
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EXHIBIT "A" - TOPOGRAPHIC MAP, LEASE BOUNDARIES, AND DRAINAGE PATTERNS
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EXHIBIT "C" - INDIVIDUAL WELL LOCATIONS
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E OPERATOR: Union Nil of California ;
3 0. Soux §35%- : ik

‘ E : Santa Rosa, Ca 95405

WELL NUMBER: Number 1 (KGRA-56-30)

LOCATION: :  Section 30, T25S, R6W, SLM

COUNTY: Millard
STATE: Utah

ELEVATION: , (Ground level) 6,161.5 ft. ahove
- : . mean sea level.
" Bench mark = brass cap with steel post alongside;
. IR - 239 feet Westerlv from well number 1
- AT wellhead = elev. 6,155.50 )
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i QPERATOR: Union 0il of CAlifornia
o ' P.0. Box: 5854
(:f Santa Rosa, Ca 95403
o WELL NUMBER: Number 2 (KGRA-14-29)

LOCATION: | ~ Section 29, T25S, R6W, SLM. -
COUNTY: o Millard
STATE: i Utah

- ELEVATION: . (Ground level) 6,215.4 feet above
mean sea level.

3 Bench mark = brass cap with steel post alongside; ;%'
163 feet Westerly from Wellsite #2
N wellhead = elev. 6,228.85
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i OPERATOR: Union, 01l of Cgllfornla

' P.0. Box 6854 Y

Santa Resa, Qa 05405

WELL NUMBER: = Number 4 (KGRA-33-29).

LOCATION “ - section 29, T258, R6W, StM . .- . & .
" COUNTY . Millard
STATE: S vtah T e
ELEVATION: . {Ground- 1eval) 6,262, 0 feet above ,‘

mean sed level, .
Bench mark = brass cap with steel post- alongside,_
249 feet Northeasterly from.wellsite #4
wallhead = elev. 6,275.50
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OPERATOR:

WELL NUMBER:

LOCATION:

COIINTY :

STATE:

ELEVATION:
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£ _ OPERATOR: Union 0il of California . \

P.0. Box 63534
-8 . Santa Reosa, Ca 95405 3
| WELL NUMBER: C 0 Number 17 (KSRA-66-7) :

)fﬁl "~ LOCATION: - ) Section 7, T26S, REH,‘SLH E

COUNTY: . ‘Beavar
STATE:. ' Utah

ELEVATION: (Cround level) 6,510.2 feet above = . §
E mean sea level. - - B
’ Bench mark = brass cap with steel post. alongsides o ? -
: 187 feet Easterly from Well 17 ' -

wellhead = elev. 6,522.98 :
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i - QPERATOR: . Union 01l of California

a PL0: “Box 635
R - B _ Santa Rosa, Ca 95405

WELL NUMBER: : Number 1B (KGRA-42-7) . :

LOCATION: Section. 7, T265, R6W, SLM

COUNTY: ) Beaver ‘ ;‘ ‘ - S ;f
STATE: Utah

ELEVATION® {Ground level) 6,421.6 feet above
‘mean sea level.

Bench mark = brass cap with steel‘post alongslde; | .

132 feet Northeasterly from Well #18 . ¥

wellhead = elev. 6,419.95 ‘
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OPERATOR Union 0il of California X
: P.0. Box 6§55 " :
Santa Rosa, Californfa 95405 ;

WELL NUMBER: _ Number 19 (KuRA-46-6) :
" LOCATION: Sectién 6, T26S, R6W, SLM -
COUNTY: Millard : - s

STATE:

ELEVATION:

Utah

(Ground level) 6,323.7 feet above
mean sea level

Bench mark = brass cap with steel post alongsidey
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OPERATOR.:

WELL NUMBER:

LOCATION:
COUNTY:
STATE®

ELEVATION:

Bench mark. =

Union 0fl of California

P.i}.;: Box 6854
Santa Rosa,

California 95405

Numbetr 20 (KORA-32-6) -

Section 6, T26S, R6W, SLM

Millard

Utah

(Ground 1eve1) 6,218.1 feet above

mean sea level. .
brass cap with steel post alongside;

264 feet SOULheasterlv Erom Well #20 -
wellhead -elev. 6,237.67
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OPFERATOR . " Union 0il of California
. P“O Baxe: 685§

Santa Rosa, Callfornla 95505

Bench mark = brass cap with steel post alongside.
191 feet Southeasterly from well #2272
wellhead = elev. 6,314. 9_ .

e TN 29

WELL NUMBER: - Number 22 (KCRA-B’&-?)Z)
LOCATION: - UNSURVEYED AREA,; T25S, R6W, SILM
cou:«rr*r:‘ Lo Millard-
STATE: . Utah
) ELEVATION: - © {Ground leval) 6,293.73 feet abo;e |
- - mean sea -level .
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WELL NUMBER: . Number 23

COUNTY:: _ ' Beaver

STATE: ' . Gtah

. OPERATOR:. Union 011 of Callforula
‘ P.0O,. Box AAS4

California 95405

a,

(KCRA-82-12)

" LOCATION: . . . Section 12, T26S, RIW, SLM

ELEVATION: {(Ground level) 6,193.0 feet above
- mean sea lével. -
Bench mark = brass cap with steel post alongside; C
357 feet Northerly from Well #23 .
wellhead = elev. 6,186.42
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SITE NO.

1

UNION OIL COMPANY OF CALIFORNIA
. COVE FORT PROSPECT (UTAH)
SURVEYED LOCATIONS - FEDERAL LEASES

KGRA WELL FEDERAL LEASE  ELEVATION
NUMBER NUMBER FEET MSL
56-30 U-29553 " 6161.5
14-29 U-29553 6215. 4
26-20 U-29554 6419.1
33-29 U-29553 §252.b
444-2§. U-29554 6481.9
17-29 U-29553 6154.9
66-28 U-29554 ' 5445,2.

CONFIDENTIAR
“«

This document contains
confidential mformatlon
which: ig proprietary to
Union 0il Co. of Calif.
The contents of this
do-ument are not to be
re.-evlert to any person
without the expiess
written consent of Union
Oil Co. of California,

LOCATION

S. 1009.44' and W. 2255.82°

From EX Corner
‘Section 30, T25S-R6W, SLM '

From Wk

N. 0° 49' 37" E. 32.99' and E.141.64"

Corner Section 29, T25S-R6W, SLM

N. 0° 44" 41" E. 361.56' and E.1180.27' From
SW Corner Section 20, T26S-R6W, SLM

S. 89°.56' 44" W. 778.65' and S.1445.0' From
N% Corner Section 29, T25S-Ré6W, SLM '
S. 0° 07' 27" E.2346.02' and E. 2013.9' From

the NE Corner Section 19, T25S5-R6W, SLM

S. 1824.33' and E.622.31' From Wk Corner

Sectlon 29 T255—R6w, SLM

E. 912.72' and N. 1405 61' From Sk Section 28,
T25S-R6V,- SLM



C ( -
Cove Fort Prospect (Utah) -2~
Surveyed Locations - Federal Leases , c
25, 85 2
. 4SS =
KGRA WELL FEDERAL LEASE ELEVATION - Egr8§gE2tele
SITE NO. NUMBER NUMBER : FEET MSL LOCATION #| Yseg- - .
' Sl §58d018%5%
8 71-33 U-29555 65098 - E.1355.51' and 5.116.64' From SkigdrBer . -7 "<
Section 28, T25S-R6W, SLM 2188295
S . Zl m= 0 0 Lo .
fa) --:E'Eg: ‘.;:.-;.‘:-
9 74-33 U-29555 6657.8 E.1542.22' and $.2198.2' From Sk% 5%%69*—3233i0
Section 28, T25S-R6W, SLM
10 53-33 U-29555 6607.8 E.267.26' and S.1663.83' From Sk Corner
: - Section 28, T25S5-R6W, SLM :
11 31-33 U-29555 6481.4 N. 89° 28' 18" wW.1092.23' and S.479.21'
: From S% Corner Section 28, T25S-R6W, SLM
12 - 34-30 U-29553 6097.7 S. 89° 36' 11" E.1845.04' and S5.2458.46"
~ From NW Corner Section 30, T25S-R6W, SLM
13 45-12 U-29557 6113.6 S. 1° 02' 24" W.382.46' and E.3225.18"
: From E% Corner Section 12, T26S-R7W, SLM
14 12-18 U-~-29558 6332.1 N. 8%° 38' 28" E.167.47' and S$.981. 35"
From NW Corner Section 18, T265-R6W, SLM
15 12-17 U-29558 6718.1 S. 89° 38' 28" W.970.38' and S.665.59"
. From SE Corner Section 7, T26S-R6W, SLM
16 36-8 U-29558 6706.2 N. 0° 27' 21" E.1422.45' and E.628.92"'
From SW Corner Section 8, T26S-R6W, SLM
17 66-7 U-29558 6510.2 N. 0° 27*' 21" E.1393.,26" and W.1885.10"
: ' . From SW Corner Section 8, T26S-R6W, SLM
18 42—7 U-29558 6421.6 S. 0° 44' 58" W.1143.28' and E.2387.37'

From NW Corner Section 7, T26S-R6W, SLM
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Cove Fort Prospect (Utah)
Surveyed Locationa - Federal Leasea

o
"

ELEVATION

. KGRA WELL FEDERAL LEASE‘ s
-SITE*NO._ NUMBER NUMBER FEET MSL LOCATION
19 466 . U-29556 6323.7 N.i554-71' and w;1452§13i From SW Corner
T : Section 5, T265~R6W, SLM ‘ . x
20 32-6 . U-29556 6218.1 S. 0° 28! 49" W.1223.89% and E. 1748 9" Prom
' - ' ‘ ' . NW Corner, Section 6, TEGS-RGW, SLM .
21 67-31 U-29555. 62322 $.1800.32' and W.1787.82' From Ex Corner
Section 31, T25S-R6W, SLM
22 34-32 U-29555 6293.3 N.124.2' and E.1587.95' From Ek Corner
: : Section 31, T25S5~R6W, SLM o _
23 82-12 U=29557 6193.0 S. 0° 44' 58" W.1021.80' and W.350.04' From

NE Corner Section 12, T265~R7W, SLM

CONFIDENTIAL

This. document contains
‘confidential informiation:
which is praprietary to
Union @il Co. of Calif.
The contents of- this:
document ‘are. not to ba
revealed to any person
without the express
written ‘consent of Union
-Qil Co. of Californja‘.
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EXHIBIT "E" - SURFACE CONTOURS, SUMP, AND EQUIPMENT LOCATION



LAY =l

31v3t

D 92 ¥

GANVS

v

Fd

7B UG

———

"k1l3 -E¥E33

“EMN FONI ONTEEEN IDNFf~

SOME

ez @ peipnn

.

5. P




B =T v 2 o NEYEE

e I R § 13 Y

—— . . K¥LRCALID ¥¥@33 k
- UTUEMIONTI ONIHBEINIONFE -
‘ 'SOHE HOOTINE |-

. -y
CRTAS T e B e o T

Lo e e L N . = ?

. OO /g tyNTO) NN b SO

- _ | LNIWTINbD  ysom go <preszp TS - B

~3
.

LT BT A B

. S

P Els i

aos it B
et e s .

)3 X NS RPN -, z

BV RS s RO .




B or CETAILSOF WORK, EQUIPMENT

2 D -

THNGINEERING INC.|y

FOR EQUIPAMENT DESCRIPTION "+ -

BULLOCH BROS. |Fores=

=

: .

D4D ELEVATION 6320

S M

| Ty ZE
R TR 2rsa Jal

$CALt

CEOAR CITY.UTAM. .

i\
3
3

kLY

—

f-'..E PA s



11

-

N\
2
R
u
g

eqetip
eI Fror..

75

- ;o{;'war&
/in; il errft

e

N
.

See




P

(g

e

EXHIBIT "F" - ARCHAEOLOGICAL REPORT AND GEOLOGICAL MAP



AN ARCHEOLOGICAL SURVEY OF DRILL SITES AND ROADS IN THE
COVE FORT GEOTHERMAL FIELD IN

MILLARD AND BEAVER COUNTIES, UTAH

Submitted to the
‘United States Fo'res.t Service
to the
Bureau of Land Management
and to the
Antiquities Section of the

. Utah State Division of History

by
| Richard A. Tho.mpson
in behalf of the
- Union Oil Company of Ca’liforr;ia,

Los Angeles, California

November 20, 1976
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AN ARCHEOLOGICAL SURVEY OF DRILL SITES AND ROADS IN THE
' COVE FORT GEOTHERMAL FIELD IN -.

MILLARD AND -BEAVER COUNTIES, UTAH

This paper reports the results of an archeological sui-vey undertaken
at the request of the Geothermal Division of the Union Oil Co. of Los Angeles,
California. The areas examined in this work are contained within the Cove
Fort Geothermatl Field of Millard and Beaver Counties, Utah., The greater
portion of the field lies within the boundaries of the Fishlake National-Forest -
but a strip of land along its western edge is administered by the Cedar City
and the Richfield Districts of the Bureau of Land Management. The survey
was -authorized by a permit issued by the United States Forest Service, by
Department of the Interior Antiquities Permit No. 75-UT-022, and by Utah
State Antiquities Permit No. 203.

- The project called for an examination of 23 drill pad sites é.vera.ging .
between 2 1/2 and 3 acres each. Surveys were also made along 6 1/2 miles -
of existing roads and tracks planned for regrading and over slightly less
than 1 1/2 miles of prcjected new road. All drill sites had been previously
flagged at the drill point and at each corner of the site area. Centerline
stakes were also set for all proposed new—roads, Existing roads for which
improvement is planned were not flagged but were marked on the project

-map.

The éntire survey was done by the writer. Pad sites were examined by
making a.series of walking passes over each site at 12 meter intervals. In

‘each case the first pass was made directly along one boundary in order to

provide some coverage just outside the area. Passes were then continued
in each direction at the intervals indicated until the opposite boundary of the .
site was reached. -

In order to survey routes for proposed new roads, the writer walked
each route at a point 5 meters to one side of the centerline stakes. The pro-
cess was repeated on the opposite side of the stakes on the return. This
provided fairly intensive coverage of a corridor between 20 and 25 meters
wide. ' :

Existing roads were examined by walking along one side of the road in
one direction and then returning on the opposite side. Since these roads were .

not flagged, the survey expanded-its coverage at the point of any sharp curves

where significant realignment might be required in order that the road would -
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be able to accommodatév the heavy equipment that will ' be brought into the

area. An examination of roads previously graded by this and by other
exploration companies has shown that their concern has consistently been
for the improvement of road surfaces and the reduction of sharp turns..
Beyond this, there has been no attempt to significantly widen roads.

The westerly flowing intermittant Cove Creek divides the Cove Fort
Geothermal Field rather naturally into northern and southern sections.
Map #1 in this report delineates the project details for the northern section. -
For convenience in presentation, however, it also includes drill sites #8
through #11 which properly belong in the southern section since they are
located south of Cove Creek. The southern portion of the project area is °
covered in Map #2.

" There appears to be some limestone in the project area but the dominant ~ '~

geological formation seems to involve igneous materials with which the
writer is unfamiliar. Basalts were observed only to the west of the old
highway route of U.S. 91 which extends along the western edge of the Cove
Fort Field. The entire geothermal field extends from the lowest slopes of
the eastern side of Cove Fort Valley up to the base of the higher ranges

. further east. This eastern boundary is marked by the Pavant Range in the

northern section and by the Tushar Mountains in the south. The entire area
was once covered by a fairly dense juniper-pinon stand but selected units in
the Fishlake National Forest have been chained and some were seeded a
number of years ago. ' ‘ : ;

In the northern section, the western bound'ary of the chained area follows
the line dividing sections 30 and 29. It extends from drill site #6 in the
southwest to a point just north of pad #3 in the north. From there the edge
of the chained area follows an irregular course to a point just east of site #5.
From this point the chaining boundary runs west roughly parallel to old
State Route 4 and the modern I-70 back to pad #6.

In the southern section, just south of Cove Creek, drill site #8 is located
in a gravel pit which is at the western end of a2 narrow chained and seeded
area about three quarters of 2 mile long. Also in the southern sectior is an
extensive chained zone that begins at a steep wash located on the south side
of drill site #19 and which extends north to a point about one quarter of a
mile north of pad #21. The eastern edge of this chaining unit roughly parallels
the road connecting drill sites #19, #20, and #21 at a point about 100 meters
east of the road. The chaining extends as far west as the National Forest
boundary. :
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‘In the northern section, drill sites #1 and #12 are on lands administered
by the Richfield District of the Bureau of Land Management. In the southern
seéction, meanwhile, pads #13 and #23 are on the lands of the Cedar City
District of the Buréau of Land Management. ‘All other sites and all of the
rToads surveyed fall within the jurisdiction of the Fishlake National Forest.

The very extensive juniper-pinon stand which, even after considerable
chaining, dominates these lands in combination with scrub.oak and assorted
browse plants, supports one of the more populous deer herds in the south-
western part of the state. The stability of the size of this herd is undoubtedly

~abetted by the presence of at least four springs in the southern section. - In

addition to North and South Springs, two that are unnamed on the maps appear -
to provide year round water. Although at least three of thése springs
currently supply water to the mine at Sulphurdale, all have some overflow

- at their source which would seem to be more than adequate for the game of

the area.
With the abundance of game, the availability of water, the possibility of
pine nut harvests as well as other floral and faunal assets that may not have
been apparent during the course of this work, some abundance of cultural
resources was expected. It was assumed that an area such as this should
produce some indication of human use at'least as early as the late archaic.

-The position of the district further suggested that there might be evidence

of use, if not occupation, by Parowan and/or Sevier Fremont peoples. Finally,.
there seemed to be reason to expect at least some of the characteristically
dim traces of Southern Paiute use,

. Even these rather modest expectations were rather rudely destroyed

when it was found that the entire project produced only two sites indicative

of prehistoric activity. One of these, 42-Be-298 (Map #2), was found by

. accident outside the project area on the last day of work in the field. . The

second site, marked B (Map #1) was located some 200 meters west of drill

‘site #9 directly under the Sigurd-Cedar City power transmission line. It

had been recorded and tested by a team from Brigham Young University
during their 1975 survey of the line. The actual site number is not yet avail- -
able since the site records search was not completed at the time this paper
was prepared

Site 42-Be-298 is located in the southeastern corner of the SE |/4 of
section 12, T26S,R6W. A substantial concentration of both obsidian and
chalcedony flakes lay on a gentle slope of mixed sand and gravel in a slightly
open atrea in what is otherwise a dense juniper-pinon stand. .Some sage brush
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and scrub o'ak'v(as noted along with a few examples of unidentified browse
plants. The site area, which was not collected, was some 20 meters in
diameter. While some flakes were utilized, no artifacts or artifact frag-
ments could bc found. Secondary and tertiary flakes predommated while
cores and primary flakes were lacking.

While, as many as two or three flakes were found at a number of drill
sites, notably on #2, #4, #17, #18, #19, and #23, each flake proved to be
an isolated find without other cultural debris in association. At only two
drill pads, #12 and #14, could a significant number of flakes be found within
rTeasonable proximity to each other. Even in these instances the scatter was
rather diffuse. In both instances the flakes were found near the eastern or
upslope edges of the trace and in both cases the flakes were confined to the
shallow, sandy drainage swales. It seemed likely that this material was
moving down slope with the runoff of each rain. Although attempts were
made to find uphill sources of this debris, both efforts proved fruitless.

At each pad, a point was selected in an area where flakes appeared to be

most numerous. A 30 x 30 x 30 cm test probe was then made. No evidence

of midden or of subsurface cultural debris was found. On the basis of this

it was concluded that neither scatter could properly be termed an archeological
site.

During the course of the entire survey, only a single. find produced
potentially diagnostic evidence of prehistoric use or function beyond that
" contained in any collection of chipping detritus which included occasional
utilized flake. In the northern unit on the right-of-way of a proposed road
extending west from drill pad #2, a fragment of a bifacial metate was found
in the bottom of a rather deep wash. The material proved to be a dense,
dark gray, non-basalt stone. Although none of the edges remained, the
' eveh wear of the two very smooth use surfaces suggested an artifact more
carefully fabricated than is customary with hunters and gatherers. Thus,
at least tenuously, the fragment may be regarded as indicative of the pre-
sence of either Parowan or Sevier Fremont. '

One remaining instance of possible evidence of human activity remains.
In the northern section a long, low ridge of ground runs between drill sites #2
and #4. At scattered points along this hill a number of apparent cores were
noted. These seermn to be made of quartz and the manner in which this material
fractures makes it difficult to establish modification by human agency with
- certainty. Circumstantially, however, these blockish cores may be presumed
to be the result of human modification because it was found that all or nearly
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all of the stream polished cortex had been removed from most specimens.
Such a degree of alteration might occur in nature but human modification
would appear to be more probable. No function for these cores is postulated. -

With the promise of good resources in vegetation and game and with at
least adequate water in some of the area, the surprisingly limited nature
of the evidence of prehistoric activity should have an explanation. On the
basis of study thus far, the entire geothermal field would seem to have been
but lightly used. It remains, then, to ask if any survey data suggests
variables that might account for such limited activity.

'Only a more comprehensive study of the area holds any promise of A
definitive answers but some points do seem to be suggestive. First is the
matter of the flaked stone observed. Nearly all flakes were either of
obsidian or of high grade chalcedony. The obsidian included the mahogany
form while the chalcedony is characterized by its smooth and rather "soapy'" -
texture which is the trait of good flakes containing few impurities. Neither
of these materials is native to the area. The obsidian almost certainly
comes from the Mineral Mountain sources some 12 to 15 miles to the west. "

‘While other sources of chalcedony may exist, those known at this writing

are found in the Beaver and.Parowan valleys to the south.

Secondly, the conditions of the present assignment did not-makeé possible
a detailed examination of the floor of Cove Fort Valley. . While the location
of the pioneer Cove Fort itself argues that springs in the hills produced a.
year around supply of culinary water, the present day emphasis on dry farm-
ing in the valley suggests the possibility that water resources may never have
been sufficient to support settlements of Fremont horticulturalists. Veri-
fication of this assumption would require a survey of the va.lley floor where

. evidence could be detected in spite of extensive agricultural disturbance.

The water factor further suggests alternatives to the Cove Fort area for
prehistoric man. The well-watered Beaver Valley lies a short 25 miles to
the south. From that valley the perennial Beaver River flows west for 20
miles and then swings north in the Escalante Valley and runs for nearly 50
miles 'creat{ng the great swamp and seasonal lake areas at Beaver Bottoms
and at Clear Lake along the way before it merges with the waters of the
Sevier River, Similarly, the area of modern day Fillmore, 25 miles north
of Cove Fort, has more water than does the geothermal field and its surround-
ing country. Thus, given the fact that other areas close at hand had more
generous water supplies, and, given the fact that those areas were also well-
stocked with game and with substantial quantities of good grade. lithic resources,
the apparently attractive Cove Fort area must thus be viewed as an exploitive
région of secondary value at best.
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The pioneer Cove Fort, now a privately owned historical museum,
is, of course, evidence of significant historical activity. The limits of

" that activity can be noted, however, in the fact that the fort always re--
mained a way station and that it never became the nucleous for extensive

settlement. It thus seems possible that variables limiting modern use’

" also limited prehistéric use. Thus it is not so surprising that, on the

slopes of the northern and southern sections of the project area, evidence

of pioneer use remains minimal. One or two of the buildings at the
Sulphurdale Mine appear to date from the later part of the 19th century but
these were beyond the scope of this work and an examination of the structures
would require carefully arranged advanced permission from officials of

.a company that actively discourages visitors.

A final item of historical significance should be noted. At the site marked
C on Map #2 just south of drill site #16 in the SW 1/4 of Sec. 8, T26, Ré6W,
is a collection of from 10 to 12 sections of 14 foot wooden pipe which might
be called '"barrel stave,'' pipe. The pipe was made by fitting together long,
slender strips of wood to form a tube which was then bound by bands of heavy
steel wire.

Remnants of similar pioneer water systems have been pulled up in
several southwestern Utah towns during the last few years. The time period
during which this pipe was made and used is not known but it would appear
likely that it dates from the last quarter of the 19th century and perhaps into
the first quarter of the 20th. It does represent, however, an effective and
ingenious technique for reducing the consumption of expensive metal and
substituting more readily available local wood and local labor. As such,
this pipe might well be salvaged and retained as potential exhibit material
for displays of early Utah technology in some of the state historical museums.

A second source of this pipe also exists. While the material discussed
above is ‘within the Fishlake National Forest, another source exists on land
administered by the Richfield District of the Bureau of Land Management.

In the SE 1/4 of Sec. 30, T25S, R8W (noted in Map #1 as site A), a road
extends north from the route of old Utah Highway 4 towards drill site #1.

For over one quarter of a mile on either side of this road, the ground for
about 100 meters on either side of the road has become an almost continuous .
dump. At nearly any point within the area, the thousands and thousands of
cans once containing a single brand of motor oil attest a more prosperous

.era for the now decaying service station at the Cove Fort Junction.
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No great time was spent in examining this debris since most of it

‘lies several meters back from the road itself. The impression gained,
however, is that very little of this material dates from a point in time
much before the late 1920s or the early 1930s. One exception to this,
_however, is at the point marked A on Map #1. Here, east of the road near -

a pile of boulders, will be found fragments of eight or ten partial lengths
of the same wooden ""barrel stave" pipe. Although in poor condition,
- these samples may also have some historic value,

The lack of prehistoric or historic sites means, of course, that no .

mitigation is required prior to the proposed explorahon activity by the -
Umon Oil Co. of California.
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LOCATION: 348.47m (1143.28') South and 727.67m (2387.37') East of
- the Northwest Corner of Section 7, T26S-R6W, SLM.-

ELEVATION: 1957m (6421.6') G.L. :
-Approximately 1963m (6441.6') K.B.
1. Set 76.2cm (30") pipe at 7.6m (25'+) G.L. Cement with ready-

mix. Drill rat and mouse holes.

2. Install 2.12m (7') x 2.12m (7') x 1.52m (5') deep cellar.

3. Move in and rig-up rotary tools, including mud cooling tower.
Rig-up mud loggers complete with three station (cellar,
shakers and rig floor) -H2S monitors with audible .alarms.

Weld extension on 76.2cm (30") pipe. Install flowline.

a. Notify U.S.G.S. 24 hours prior to commencement. of

drilling opérations.

‘b. Record commencement of dayrate and spud time ‘(hours) on

tour and daily reports.

4. Spud 66cm (26") hole with pilot hole opener. Drill sufficient
hole to assure that the hole is. centered with the 76.2cm (30") .

pipe. Drill 44.4cm (17-1/2") hole to 76.2m (250'+). Use a
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4.

Continued -==—==-=-

fresh water and gel mud as outlined in Section III.

e.

' Open

Deviation surveys shall be taken at 30m (100') and -

76.2m (250'+) or as required.

Catch, bag and label six complete sets of samples at

6.1lm (20') intervals.

Monitor and record flowline and suction temperatures

continuously.
Log depths of any lost circulation zones.

Control lost circulation with LCM; if sevére, cement’

as required.
44.4cm (17-1/2") hole to 66cm (26").
Control lost circulation with LCM; if severe, cement

as required to assure a competent cement job for the

20" casing.

Run and cement 50.8cm (20"), 139.9kg (94%#), K-55, buttress

casing at 76.2m (250'+). See Section _ D for casing

design and safety factors.



2

Drilling‘Procedure ‘ L Page 3

a. Centralize joints no. 1-3 and 5. .
b. No float equipment on 50.8cm (20“)7conductor.dasingl_
Underdisplace by 15 lineal feet.

c. Cement as outlined in Section B ..

Wait on cement three hours. Land casing. Weld on 50.8cm
(20"), 137.9 Bar (2000 BSI) S.0.W. flange. 'Install drilling

spool, blowdown line, kilI line, 50.8cm (20") - 137.9 BAR

(2000 PSI) Shaffer hydraulic single gate, and 50.8cm {20")

137.9 BAR (2000 PSI) annular preventer (Hydril) as shown in

'Figure Ne. 1, Section _ C .

Close annular preventér and test preventer and casing as

outlined in B.O.P. testing procedures, Section C .

a. Notify U.S.G.S. in ample time to permit'witnessiné'of

‘B.O.E. test.

Drill 44.4cm (17-1/2") hole 457mt (1500'+) using mud as a

circulating medium. See Section A  for mud program.

a. Catch, bag and label six complete sets of samples at

6.1m (20") intervals.
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Record depth of any lost circulation zones, amount

and kind of fluid lost in each zone.
Cure lost circulation as o¢utlined in Section _A .

Monitor and record flowline and suctionltemperatures

‘continuously.

i

Deviation surveys to be taken as directed. Distance

between survey stations hnot to exceed 76m (250').

Maximum recording thermometeérs are to be run with
each survey. Record temperature and supporting data

on temperature build-up data form.

10.  Run and cement 34cm (13-3/8"), 8l.1kg (54.5%), K-55 buttress

casing at 457m’(15001i), "See Section D  for casing design

and safety factors.

Thread lock all connections and tack weld bottom of

casing collars on bottom four joints.

Run cement guide shoe on bottom of joint no. 1 and a
flapper (disc type) insert float valve between joints

no. 1 and no. 2.
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10.

1l.

1-2’.

13.

14,

c. Centralize joints nos. 1-2-3 and every fourth joint.

d. " Use Jet Lube fKopr—Kcte“'Qeothermal thread lube om

‘all joints.
Cement casing as oulined in Section B .

Monitor annulus for fall back of cement. ‘Do not permit ..
any water and/or mud t¢o enter or remain in the 50.8cm . (20") x

34cm (13-3/8") annulus. Maintain cement top at surface.

Wait on cement four hours before releasing;casiﬁga IRémoﬁéh
annular preventer, drilling spool and casing flange. Weld
on 30.4cm (12") Series 900 X 34cm (13—3/8“).810.W, casing
head. Test between welds to.68.9 BARS,(lOdO psi). Do not
exceed collapse rating of casing 77.9% BARS (1130 psi).
Install 30.4cm 11255 - 206.8 BAR {3000%) X 30.4cm (12" -

206.8 BAR (3000%#) drilling spool, 30.4cm {(12") 206.8 BAR

- {3000#) hydraulic double gate B.O.P.; 30.4cm (12") - 206.8

BAR {(3000#) annular preventer, kill and choke manifold and

lines in accerdance with Figure_ 3 ,»SECtionf . Ne.. C .

Test B.O.P.E. as outlined under Item _II (13-3/8" Casing) .

of the B.O.P. testing procedure, Section 3 .,
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14.

a. Notify U.S.G.S. in ample time to witness test.

b. B.0.E. tests and results to be logged on tour sheet

and the daily drilling report.

15. Drill 31l.lcm (12-1/4") hole to 975.3m+ (3200'+) using a
circulating medium (to be determined by hole conditions)

as outlined in Item 71II Section A' .

a. Survey hole as required. Intervals betweeﬁ surveys
not to exceed 91.4m.(300'). Maximum recording |
thermometers are to be run with.each survey. Record
temperature and supporting data on"Temperature Build-up

Data" form.
b. Catch, bag and label six sets of ém (20') samples.

c. Flowline and suction temperatures will be monitored and

recorded continuously.

d. Mud temperatures to be controlled, as required, either

by retention or by use of a cooling tower.

1l6. Circulate to cool and condition hole for logs. Run elecuric

logs as follows:
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16. Continued-===~-

Temperature Log - - Surface to T.D.

DIL-8 - T.D. to shoe of 34cm (13-3/8") csg.' -
Dipmeter ' S - T.D..to shoe of 34cm (13-3/8") csg.
Neutron-Gamma Ray - T.D. to Surface '

17. Run 24.4cm (9-5/8") 53.57 kg/m (36#), K-55 buttress casing
on liner hanger with tie-back receptacle. Hang liner hanger
at 396m (1300') with shoe at 975m+ (3200'+). Shoe to be hung

a minimum of 1lm (3') off bottom.

a. Thread lock all connections on bottom four jouints.

Bottom of first four casing collars to be tack welded.

b. Run flapper float shoe on bottom of joint no. 1 and
flapper type float collar on fop of joint no. 2. If
a multi-stage cement job is planned a differential fill

* float shoe and latch-in float collar will be required.
c. Centralize joint nos. 1-2-=3 and every fourth joint.

d. If multi-stage cement job, place F.O. cementer as
dictated by hole conditions.
NOTE: Jewelry design and placement will vary to

match hole conditions.
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(wj..  l8}: . Cement 24;4cm (9-5/8") liner as outlined in Section _B . .

a. If severe lost circulation zones are evident,
cement liner in two stages by using one F.O.

cementer placed as hole conditions dictate.

19. Lay down liner setting tools. Run 0.E.D.P. 15m (50'+)

below liner top and circulate out excess cement.

20. Pressure test liner lap with surface pressure plus fluid
hydrostatic to equal a 1.26 kg/m (0.85 1lb/ft.) gradient
at liner top. Cement should be in place a minimum of

14 hours prior to testing.

a. Squeeze cement if necessary. See Section B for

cement slurry.

21. Test B.O.E. as outlined under Item No. III. of the B.O.P.E.

Test Procedure,'Section B .
a. Notify U.S.G.S. in ample time to witness test.

b. Log results of test on tour sheet and daily drilling
report. Written report to be submitted to U.S.G.S.
within 30 days. '

i

g,

22. Drill out floats and cement with stripped bottom hole
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23.

.Continued—- -

assembly and 22.2cm (8-3/4?) bit. Trip for an appropriate
bottom hole assembly. '

Drill a 22.2cm (8-3/4") to 3048m+ (10,000'+) with a mud or-
other circulating medium. (To be determined by hole conditiOns)
as outlined in Item Iy Section A .
a. Survey hole as required. Intervals between surveys not

to exceed 91.4m (300'). Maximum recording thermometers

are to run with each survey.
b. Catch,bag and label six sets of 6m (20') samples.

c. Flowline and ‘suction temperatures to be monitcred

and recorded continuously.

a. Mud temperatures to be controlled as required; either

by retention or by use of a.cooling tower.

e. If flowline temperatures exceed 76.6°C (170°F.) a

rotating head will be installed.

f. Log depths of fluid losses, lost circulation and kicks.
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24.

25,

' 26.

27..

Circulate to condition and cool hole for logs. Run eiedtric

logs as follows:

) Tempeiature Log - Surfacé to T.D.
DIL-8 ‘ . . - T.D. to shoe of 24;4cm (9-5/8“)c$g
Dipmeter - : T.D. to shoe of 24.4cm (9-5/8")csg
Neutron-Gamma Ray - T.D.‘to shoe of 24.4cm (9-5/8") csg

Run and set a drillable bridge plug, in the 24.4cm (9-5/8")

liner, 15m (50') below depéh of 34cm (13-3/8") casing shoe.
a. Displace mud with water from liner top to surface.

Test bridge plug and liner lap with pressure plus hydrostatic

equal to 1.26 kg/m (0.85 1lb/ft.) gradient.

‘a. - Squeeze cement if required.

b. ~ Clean out with bit and casing scraper.

Run 24.4cm (9-5/8"), 59.53 kg/m (40%) K-55 buttress casing

from top of 24.4cm (9-5/8")liner to the surface.

a; Stab-in mandrel to be 24.4cm (9-5/8") x 127cm (50")
with port collar with fou; 3.17cm (1~1/4") cementing

portsl
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27.

28.

29.

b. Run flapper float collar on top of first joint -

" above port collar.
c. Centralize joint no. 2 and every third joint.-

d. Use Jet Lube "Kopr-Kote" geothermal thread lube

on all connections.

e.- Tag top of liner hanger with port collar. Pick up

30.48cm (1 foot) to assufe cementing liner in

tension.

NOTE : It is imperative that the 24.4cm (9-5/8")
casing be centered in the 34cm (13-3/8")
casing to permit installation of the pack--
off as;embly and the Brewster expansion

spool.

Cement 24.4cm (9-5/8") tie-back casing as,outlined in -

Item 5 Section B .

a. Monitor 24.4cm (9-5/8") x 34cm (13-3/8") annulus

for cement fallback. Maintain cement top at surface.

Install 30.4cm (12") - 206.8 BAR (3000%) x 25.4cm (10") -
138 BAR (2000#) expansion spool complete with packoff and

two 7.6cm (3") - 206.8 BAR (3000#) flanged outlets with
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" 30.

31.

32.

33.

34.
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Continued—-======

7.6cm - 206.8Bar WKM valves.

Install 25.4cm (10") -~ 138 BAR (2000#) WKM master valve
and 25.4cm (10") - 138 BAR (2000%#) x 30.4cm (12") -
206.8 BAR (3000#) drilling spool complete with side

outletsz and valves.

Reinstall B.0.P.E. as described in Figure _B , Section
No. C . Test B.0.P.E. as outlined under Item IV of

the B.0.P.E. Testing Procedure, Section C .

a. Notify U.S.G.S. in ample time to permit witnéssing

of test.

Clean out cement and float to top of bridge plug with stripped

bottom hole assemb;y'and 22.2cm (8-3/4") bit. Drill out

‘bridge plug and push to bottom. Circulate and condition hole

_for production liner.

Run and hang a 17.8cm (7") combination blank and slotted liner
from 945m+ to T.D. Intervals to be covered by slotting casing
will be determined from electric logs.

NOTE: A more detailed completion procedure will be

submitted after evaluation of all available data.

Lay down drill pipe and tools. Remove B.0O.P.E.
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36.

37.
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Install well head. See Section No. C

Rig down and move out rotary tools.

Test well as directed. A detailed test procedure will be-

submitted after evaluation of available data.



WELL NAME ' . DATE

TEMPERATURE BUILDUP DATA

DRILLED DEPTH IN FEET

DEPTH OF TEMPERAEURE TOOL IN FEET

TYPE OF TEMPERATURE SURVEY: a) MAXIMUM RECORDING THERM.

b) AMARADA TYPE

CIRCULATION TIME AT SURVEY DEPTH IN HOURS (Tk)

MUD TEMPERATURE IN (°F)

MUD TEMPERATURE QUT (°F) (Tm)

TEMPERATURE RUN

1 2 3 | 4 5 | 6

Time Since lLast
Circulation 1n Hours
(At)

Recorded Temperature
in °F (Tws)

vime Temperzture Tool

at batum in Minutes

REMARKS :




CONFIDENTIAL

This document contains

UNION. OIL CO. OF CALIFORNIA configentiar information

. which is proprietary to
GEOTHERMAL DIVISION - Union®Oil Co. of Calif.
The contents of this
document are not to be
revealed to any person

PROPOSED .MUD ER’OGR’AM _ without the express
Cove Fort Prospect . written consent of Union
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Hopefully the entire-hole may be drilled with accepted oilfield
type drilling fluids as a circulating medium. However, if lost
circulation problems are found to exist, an air-mud, air-water
or foam circulating system may be employed. In each case care-
ful attention has been given to the elimination of harmful
toxicity. A complete mud program with product or chemical
analysis is attached, covering all possible materials that
might be used in the system.

Suggested mud properties and general 1nstructlons are listed by
hole size intervals.

I. CONDUCTOR HOLE 66cm (26") _
DEPTH WEIGHT VISCOSITY -FLUID LOSS.' PH N
0 -250' 8.4-9.0 1lb/gal As Required N.A. ' 10.5-11.0
Remarks. -

Drill conductor interval with gel, caustic soda and water
with sufficient viscosity and yield point to clean hole.-

If lost circulation occurs during this interval, pill
treatments of LCM (cottonseed hulls, mica, nut plug, etc.)
should be used to regain returns. If lost circulation is
severe, cement as. required. " : .

To insure that maximum safety conditions.are met  the mud
system will be monitored continually for hydrogen sulfide.

II. SURFACE HOLE . . 44.4cm (17-1/2"y

DEPTH WEIGHT VISCOSITY  FLUID LOSS PH

250-1500 8.8-10 1lb/gal 45 -.55 8.0 - l2cc 10.5 - 11.5m
668/£ft.3- 754 /£t3 » :

MATERIAL P.V. as per AFD (Annular Flow Dynamics)

QUEBRACHO Gels 2/6

BENTONITE Y.P. as per AFD

TANNATHIN Solids 4-12%

CAUSTIC SODA Bentonite 18-22 (#/BBl.) -

CYPAN . N

BARITE (If Needed)



PROPOSED MUD PROGRAM - Cove Fort Prospect -2~

II. SURFACE HOLE - Continued-----

Commencing with this interval the desander and desilter
should be utilized to maintain minimum mud weights for

maximum penetration rates. Adjust mud rheology and/or

rig hydraulics to maintain laminar flow in the annulus

for maximum hole cleaning and minimum hole erosion.

If lost-circulation occurs, sweep treatments of one or
more of the following: cottonseed hulls, mica, nut plug
and Kwik-Seal are recommended to regain returns. If

lost circulation persists, a "Diaseal-M" or cement squeeze
may be required to regain circulation.

Corrosion and hydrogen sulfide protection should be
initiated through this interval and continued to total
depth with additions of Zinc Carbonate, Sodium Sulfide,
Unisteam and a water soluble organic phosphate scale

inhibitor.
III. INTERMEDIATE HOLE 31.1lcm (12-1/4")
DEPTH WEIGHT - VISCOSITY FLUID LOSS gg
1500-3200 8.8-10 lb/gal 45-55 8.0 - l0cc 10.5 - 11.5m
664/ft.3- 754/ft.?
MATERIAL P.V. as per AFD
BENTONITE Y.P. as per AFD
QUEBRACHO Gels 2/6
TANNATHIN Solids 4-12% ‘
CAUSTIC SODA Bentonite 18-22 (#/BBl.)
CYPAN
BARITE (If Needed) , .

'LOSt circulation and corr051on to be controlled as described
for the 44.4cm hole.

Should well bore temperatures creating gelation problems be
encountered the system will be changed over to a Sepiolite
("Thermal Gel") base system.

SYSTEM NO. 2 (Sepiolite)

DEPTH WEIGHT - VISCOSITY FLUID LOSS PH

?-3200' 9.0-9.3 40-45 8.0 - 10cc 10.5 - 11.5m
674/ft.% - 69. 5#/ft3
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III. INTERMEDIATE HOLE - Continued ~——=——- =

MATERIALS

SEPICLITE ' P.V. as per AFD
BENTONITE . Y.P. ~as per AFD
CYPAN . Gels 1/2
RESINEX Solids 6%
CAUSTIC SODA . | Bentonite 4 1lb./BBl
Iv. PRODUCTION HOLE 22.2cm (8-3/4")
DEPTH - WEIGHT VISCOSITY PH
3200-10,000'+ 8.5 28 © 11.0m

63.5#/ft.3

Drill the float collar and shoe with the existing mud
system, then displace with fresh water. Add 20#/BBl
salt to the fresh water. Pretreat and maintain adequate
corrosion and hydrogen sulfide inhibitors in drilling
fluid.

If air misting becomes necessary because of brine water
loss to the well bore, 'additions of ligquid ammonia will
be.injected into the standpipe to neutralize any hydrogen
sulflde gas vapors that might be encountered.

If it becomes necessary to mud up, the sepiolite system .
described under System No. 2 of the Intermediate Hole
will be used. :

GENERAL INSTRUCTIONS -

1. A minimum of 1,000 sacks of Barite will be readily
" available at all times during drilling operations.

2. If hole conditions.in the surface or intermediate
holes dictate the use of foam as a circulating
medium the following basic mixture will be used:

1-1/2% Sulfatex-sal per 10 BBls water with
sufficient ammonium hydroxide and inhibitors

" to control hydrogen sulfide and corrosion. Inject
this solution into air stream of 300 - 375 CFM
at rate of 12 GPM. Den51ty of the mixture
should be 2.0 to 2.5 1lb/ft.? A detailed Foam
Drilling Procedure will be available at the
drill site.



AN,

PROPOSED MUD PROGRAM - Cove Fort Prospect ‘ ~-4-

3.

5.

3.
4.

Pretreatments for hydrogen sulfide will begin at
spud with addition of 2 1lbs/BBl zinc carbonate
and adjusted as conditions dictate. A "HACH"
test for hydrogen sulfide in the mud system will
be run on a routine basis. '

Corrosion rings will be installed in the Relly
saver sub and the first joint above the drill
collars. These rings will be changed at 100 +
hour intervals and monitored for type and severity
of corrosion. Hopefully, arrangements can be made
to correctly weight and evaluate the "Rings" on
location. '
For maximum corrosion protection, a catalyzed '
sodium sulfite oxygen scavenger, will be injected
into the pump suction in quantities to maintain
concentrations of sulfite at 100 - 300 PPM at

the flowline. SI-1000, a water soluble organic
phosphate scale inhibitor may be used in con-
junction with sodium sulphite to prevent scale
buildup on tubular goods, SI-1000 concentrations
should be maintained at 10 - 20 PPM at the flow-
line, as hole. conditions dictate.

In addition, Magco Inhibitor 202, a water soluble
filming amine, will be used, if conditions warrant,
to coat the drill string on trips.

Inhibitors may change from time to time as a result
of continuing research.

EQUIPMENT

Three station (shakers, cellar and rig floor)

"hydrogen sulfide gas detectors (0-100 PPM)"

with audio warning device will be in continuous
operation during drilling operations.

Drager multi gas detectors (hand operated) will be
available for spot checks.

Degasser, desilter and desander.

High-low level mud pit indicator complete with

visual and audio warning device.

Temperature recorder, with chart for continuous
monitcoring of flowline and suction temperatures.



DRESSER

DRESSER INDUSTRIES, INC.
PETROLEUM & MINERALS GROUP

P. O. BOX 63504
HOUSTON TEXAS 77005

PMS-630-2

The body of this forns is an exact dup:
ficats ot OSHA Fcl'm#ZOMatenal

Safety Data Sheet
A —

(S

MANUFACTURER'S NAME

EMERGENCY TEL PH~ONE NO,
MANUFACTURED FOR DRESSER" INDUSTRIES, INC. 713-784-~ 3§
Number, Street, City, State, and
PO EB 04 HOUSTON, "TEXAS ™ 77005
DYATOMACEQUS °ESA'é9rH & MAGNESTUM STLICATES TABIASEALS
O YSYAILINE SILICATE . FORMULA
PAINTS, PRESE RVA'ﬂves, & sot.yem'_s R (J,h"’,) ALLo_Ys AND METALLIC COATINGS 2|
P IGMENTS BASE METAL ’ '
CATAU'ST  uis SECTION NOT APPLICABLE ALLOYSTUTS SECTION NOT APPLICABLE
VEMICLE ) METALLIC COATINGS - '
SOLV'ENTS FILLER METAL
. PLUS COATING OR CORE FLUX
AODITIVES OTHERS
OTHERS -
HAZARDOUS MIXTURES OQF OTHER I;IQl.iIDS, SOLIDS, OR GASES ‘ % (J:EZ)
‘ NATURAL_DIATOMACEOUS EARTH 80{ 80mg/M
'MAGNESIUM SILICATES 10|
(TLV)(JULY 1,1976 2 fibers >5u -in-length/dc

D _ Fva
BOILING POINT (°F.) NA SPECIFIC GRAVITY {H,0=1) NA
VAPOR PRESSUAE {mm Hg.) NA PERCENT VOLATILE NA
BY VOLUME (%)
2 VAPOR DENSITY (AIR-H y EVAPORATION RATE
A NA . =n NA_ .
SOLUBILITY IN WATER :
NA

APPEARANCE AND 0DOR GRAY POWDER - NO ODOR

r-‘\ "t Y

B

FLASH POlNT (Mamod used)
N/ A

FLAMMABLE LIMITS

Uel

EXTINGUISHING MEDIA

, N/A

SPECIAL FIRE F|GHTING PROCEOQURES

NON-FLAMMABLE

UNUSUAL FIRE AMD EXPLOSION HAZARDS

. 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

FRINTED N USA



THASSHOLD LIMIT VA

J - MAGNESTIM NIt TCAIFR {.lllLY 1,.1976) 2 f1bers >5u_ in '{enoth/cq : . _
| "idﬂé “TERR ‘H” HY ONCENTRATIDNS MAY CAUSE PULMONARY DISEASES - - - £

_SMRGENCV ANO FIAST AID PROCEDURES

N “NONE - .

> et a RED

szmnou‘w“-faﬂmmﬂ?jgnf SEssone s a el

X | ;,;\a.-,m" ] _' ’UNSrAéLe | conaimions ro Avaio
o ¥ A.' M N . =~
e - 1o XX INONE
INCOMPATABILITY (Materials. to avoid) - . . e o

. NONE.KMOWN T T C AR L : =
HAZARDOUS. DEC OMPOSITION PRAOUCTS. - SR T i o

) ; NO\lE KNOWN A
HAZAROOUS - MAY bceun - , | 'CONOITIONS. T0 AVOID: °

| POLYMERIZATION - . [T : —
X ~ -} wiL NOT OccuR -4 XX | NONE.

,-‘

STEPS TO BE TAKEN e CASE MATER'AL [ RELEASED OR SPlLLED : T C - y i

ugc”n: C[ EAN 1P OR WET SMEEPING

WASTE DISPOSAL METHO

_ |-DISPASF QF THCB seaLEn mNTALNER {ARELED. “CAUTION. CONTAINS ASBESTOS FIBERS,
{_AVOID BREATHING ASBESTOS DUST, MAY CAUSE SERIOUS BODILY HARM".

D » = 3.5 3 A WA I e e Yo b

R ESECl mm‘%swcrmsmcma LIHFORMATION SR smn e -

§
P DA R P ITRI son e S T m AP CTACT AP W Ui, 2 At 0 S doyt KT o CFo 50 el W~ e . . e S e I e
AESPIRATORY PROTECTION {Specify type).
MINCL A Dnnmlcmnna‘tcrft ON-EOR: n_ng_gunfnm nuc

OO T B e T T O P TE DO T OO g T SPECIAL - .," -
" VENTILATION TocALe ;:;:‘SJTAR& £ . sp ;
v . MECHANICAL (General) 3 | orHen-
J,’EE-EERABLE —

. PROTECTIVE GLOVES A, ‘ EYE PROTECY!ON

- FOR EMPLOYEE QQMFORT

OTHER PROTECTIVE EQUIPMENT

. PﬂECAUTlONS TO 88 TAKEN IN HANOLING AND STQRING ] -
= NZA H

= - Yey-rr

OTHER PRECAUTIONS

N/A

G2 EZ3SER INDUSTRIES PRERA
PSTROLEUM & MINERALS GROUP '

AFETY AND Erwyfaﬁwnm CONTRO!
4

| DATH PREPARED ravised 10/11/76



DRESSER INDUSTRIES, INC. - . PMS6302
PETROLEUM & MINERALS GROUP N

DRESSER)  Iose.

. HOUSTON, TEXAS 77005

’ ’ The Body of this formv is n axact d-p-
=  MATERIAL SAFETY DATA SHEET Egsiirersnis
L Satety Data :.m.ct -

. g i - el a0t k) e, Tpa) YA IR TR AN e A
MANUEAGTURER'S NAME EMERGENCY TELEPHONE NQ,
Manufactured for Dresser Industries, InJ

ADDRESS (Number, Sueel.PCxU Stgie, Mggdﬁ AOUStOn Texas 77005

CHEMICAL NAME ANO SY. ONYMS TR A D SYNQNYMS
Carbonate | AR Bonate”
CHEMICAL FAMILY FORNU!.A choq .
ST o e e o Y -". L
[ HAZARDOUS: INGREDIENTS: ekl L
T Tev Y
PAINTS, PRESERVATIVES, & soLvenTs | % | TV, ALLOYS AND METALLIC COATINGS - % | oLy
PIGMENTS BASE METAL
CATALYST ' ALLOYS
VEMICLE . N/A METALLIC COATINGS N/A
SOLVENTS ) FILLER METAL
. . PLUS COATING QR CORE FLUX
AODITIVES : . . OTHERS
OTHERS
f - ' ' TLY
Q HAZARDOUS MIXTURES OF OTHER LIQUIDS, SOLIDS, OR GASES -, N A
Non-Toxic

BOILING POINT OF.) ' SPECIFIC GRAVITY (H,0=1)

VAPOR PRESSURE {mm Hg.) PERCENT VOLATILE
8Y VOLUME (%)

VAPOR DENSITY (AIR=1) EVAPORATION RATE
. { =1)

SOLUBI- 1ITY IN T
JRILITY INWATER Insoluble

APPEARANCE AND O0OR  white crystalline powder

“EUSECTION IVEEFIRE AND EXPLOSION:HAZARD DATA -

FLASH POINT (Method used) FLAMMABLE LIMITS

EXTINGUISHING MEDIA

SPECIAL FIRE FIGHTING P . . .
NG PROCEOURES  ge1f-extinguishing

(‘\J UNUSUAL FIRE AND EXPLOSION HAZARDS

\

This information is given without any warranty or representations, and: Dresser as imes no legal | RN vuSA V
responsibility for the.information nar for any injury or damages which may result from the use of the
information. The information is offered solely for your consideration, investigation and verification.


file:///-jSa

3 I AL Sy | e v = A

3% ,,U?UI,R;HEA!IH HAZARD DAﬂ;f*.a' T

THRESHOLD LiMIT VALUE -

No T1V estabhshed- _

er'secrs OF OVEREXPOSURE

Non-Toxu:

- mnccucv AT0 FIRST AID PROCEDURES

'LsrAhaim

UNSTABLE CONDITIONS TO AVOID
L stame | XX Non . ‘,
m{:oun‘ramurv (Hoterials. to'avoid) : . . Y m

.- Noneknown S - o :
NAIAREOUS DECOMPQSITION PROOUCTS
.CO & CO.L . :
| . g CONDITIONS:TO AVOID. )
.- HAZARDOUS © . MAY OCCUR 70.4v0ID 1
POLYMERIZATION — T
WILL NOT OCCUR XX None

%4 SECTION: vm&smu. OR. L:Aa PROCEDURES:

FSTEPS TO BE TAKEN IN CASE MATER!AL 1S RELEASED OR SPILLED .
3

Regular clean-up

WASTE DISPOSAL METHOD ‘Sanitary disposal

R ﬁemom%?mﬁemoﬁ mmmmon

S

SR ARKH

ii:S?luATORY PROTECTION (Specify type)

. Non-Toxi c_
- VENTILATION LOCAL EXHAUST No ) : .SPECIAL.

- [ MecHANICAL (Ceneral) i - . | othes
_ No :
PROTECTIVE GLOVES . - | €YE PROTECYION ’
- ~ For- employee comfort )
OTHER PROTECTIVE EQUIPMENT T o
_‘szcnoxzmsvsucm Pnsc;wnous e i e et o SRR

PRECAUT!ONS TO 88 TAKEN IN HANDLING AND STORING
Keep in cool dry place.

 GTHER PRECAUTIONS

C2S5SER INDUSTRIES ' PREPARED BY:
PETROLEUM & MINERALS GROUP '

DA7E PREPARED March 22 1075 , ' Industma] Hyguemst



DRESSER INDUSTRIES, INC.

(DRESSER) . ioiimrosen

HOUSTON, TEXAS 77005

MATERIAL SAFETY DATA SHEET

PMS-630-2 -

(’[tf/

"mefsgrra‘ﬁﬂ gégﬁyed for Dresser Industries, Inc. EME7?§~ 5LE78<}NE No-
ACDRERS uniie 2 EB0T " THEUTESM, °r‘éxas 77005

CHEM'%bmW m?i{egvh‘s . 7RAODSE P.llAME AND SYNONYMS
CHEMICAL FAMIVY] fyprgys & acid salts FORMULA™ Na S0,

CTION 1L=HAZARDOUS. INGREDIENTS oottt .
PAINTS, PRESERVATIVES, & SOLVENTS % (J:;": ) ALLOYS AND METALLIC COATINGS x| (J:"’;)
P IGMENTS BASE METAL ’
CATALYST _ N/A ALLOYS N/A 4
| VEHICLE METALLIC COATiNGS
SOLVENTS ’ FILLER METAL
; . PLUS COATING OR CORE FLUX
ADOITIVES . . . OTHERS
OTHERS
f ' ' TLY
MAZARDOUS MIXTURES OF OTHER LIQUIDS, S0LIDS, OR GASES % | (Unita)
J
N/A

‘ ”SEWGR ON LSS PHYSICAL DATA: S o st

{ a1

. z by £ TR e vy Bt = ey
BOILING POINT (F.) . SPECIFIC GRAVITY (H;0=1) 2 ) 63 ’
VAPQR PRESSURE (mm Hg.) PEZRCENT VOLATILE

. 8Y VOLUME (%)}
VAPOR DENSITY (AIR=1) EVAPORATION RATE

SOLUBILITY IN WATER Completely

APPEARANCE AND QDOAYL{te to off-white - no odor

FIRE:AND EXPLOSION' HAZARD DATA'

FLASH POINT (Method used) FLAMMABLE LIMITS

EXTINGUISHING MEDIA

SPECIAL FIRE FIGHTING PROCEDURES

N/A

UNUSUAL FIRE ANO EXPLOSION HAZARDS

This inform.iion is given without any warranty or representations, and Dresser assumes no tegal
responsibility fo- the information nor for any injury or damages which may result from the use of the
information. Ths information is offered solely for your consideration, investigation and verification.

PRm!!d ‘NUSA



szmoxv;«mml HAZARD DATA = i D

e—————— . . o toguieg ot m——
-n.-ar_s:-_,\'a-q:# - .‘k‘ﬂm
ur, ' ' v

g THRESHOLO Ll\m' VALJE

No . TLV estab1ushed

T

k .snzcrs QF- ovsnexﬂesuns

T -sueacsncv mo FIRST AID mcmuass

-disturbance & collapse -

. By 1nqgst10n cayses vom1t1nqk& Doss1b1e c1rcu]atorv & vvsua! '

Induce vomiting

LA SECTION VI ZREACTIVITY DATA ™=

Lo

- STABIITY | unstase CONDITIONS TO AVOI0 None

snaoﬁs kX

mcouPA'rAalerY (Nmrials to mmd)

. - . None known
: quAnoous DECOMPOSITION PRODIJCTS . None known
) NDITIONS TQ AV
MAZARDOUS - - | MAY OCCUR CONOITIONSTO AVOID  None
" POLYMERIZATION . 7 :
WILL NOT OCCUR = XX

gy

AT @smon vn--smu. OR LEAX PROCEDURES. -

PPy -.«..f._..“__.., SRR

af__STEPS >TO 8E TAKEN IN CASE MATERIAL IS RELEASED OR SPILLED . .
- - Clean up dry as much as poss1b1e,

. flush. remainder with water, neutralize with soda-ash or sodium carbonate.

‘WASTE DISPOSAL METHOD . . . .y
il Ory dispgsal in sanitary landfill,

R

Wszmuww:g CSPECIAEPR

OTECTION INFORMATION -

nAT PROTECTION (S fy type) .
RESPIr.ATORY PROTECTION (Specify type) 1 acyy approved for nuisance dusts

. LocAL EXHAUST .| sPeciay
VENTILATION Where dust is a problem -
o MECHANICAL {ceneml) g . OTHER
PROTECTIVE GLOVES . EYE PROTECTION .
g Good practice : : Good practice -

_ O7'4ER PROTECTIVE EQUIPMENT

R e SECTIONS X5 SPECIAL PRECAUTIONS. 5 25

n Y AKEN IN HANDULING AND STORING .
.PF.!ECAU[!OVS TO 8E TAKE AND Store in cool , dry p]ac_e,

.OTHER PRECAUTIONS

Keep container sealed tightly.

’ DRESSER INDUSTRIES . . PREPAREDBY:_
"PETROLEUM & MINESALS GROUP e

Da7s % 2aRE ‘March 22, 1976 | : Industrial Hygienist




DRESSER INDUSTRIES, INC.
PETROLEUM & MINERALS GROUP
P. O. BOX 6504

HOUSTON TEXAS 77'005

PMS-630-2

The body of this form Is an exact dups
ficate of OSHA Formﬁzo Material
SafetyDataSheet

i

\¢

MANUFAC TUR:R ‘S NAME

MANUFACTURED_FOR DRESSER INDUSTRIES INC.

emeaceucv TELEPHONE NO.

71 3—784-7868

ADBR:SB(NumbG'. Street, Cun State, and Z2]P

BOX 6504

GUSTON, TEXAS 77005

CHEMICAL NAME AND SYNONYMS

TRADE NAME AND SYNONYMS

INHIBITOR 202

FORMULA

PROPRIETARY:

“GREARTLACID .

CT0s T pave e s 14 % A o, s v - e
= szcnonsx@ Hnuanouszmsazms, SEa sl
e e = -
PAINTS, PRESERVATIVES, & SOLVENTS % (J;:’,, ALLOYS AND METALLIC COATINGS % u}}‘:’_)
P IGMENTS o BASE METAL
CATALYST ALLQYS THIS SECTION
VEHICLE A METALLIC COATINGS NOT
SOLVENTS IPA 5%| 400ppm ELERNETAL: on cone ruux APPLICABLE .|
ADDITIVES ] OTHERS
°™™° ALIPHATIC AND AROMATIC | 65% - | _
HYDROCARBON, s a0ous mixTuRES OF OTHER LIQUIDS, SOLIDS, OR GASES ' : % | ey
THIS SECTION NOT APPLICABLE

8OILING PQINT ('F.) 78°C (INITIAL > ] 73oF SPECIFIC GRAVITY (H,0=1) .924
_ VAPOR PRESSURE (mm Hg.) UNK. :sn\c,:gr&no%g}'u' NA

VAPOR DENSITY {AIRT1) NA ?VAPORATION m;r‘s' NA

SC-LUBILITY IN WATER NONE - ’ i

'§ APPZARANCE AND ODOR

DARK LIQUID

P L

FLA3SH POINT (Macthod used)

FLAMMARBLE LlMlmK

27°c.

80°F TCC
NGUISHING

“DRYCHEMICAL, FOAM, €O,

S2CCIAL FIRE FIGHTING PROCEDURES D—O' NOT USE WATER.

“YEEP RAAT TROM FIGH TERPERATURES , FLAMMABLE LIQUID

This inforimation is given without any warranty or representations, and Dresser assumes no legal

ras=ansibility for the in Formancn nor for any mjury or damages whxch may result from the use of the

............ *imartimm and varifiratinn

PRINTS N USA



_."’v-.-:—?,-g:e:?z;f ST

'Fﬁ\?E°ESTAoL‘r$ﬁED BY ACGIH USE 400ng for IPA

.““‘ﬁl"‘o%%u“f&"ﬁﬁgﬁizz MAY CAUSE EYE AND SKIN IRRITATION.

. E.\IQRGE'NC'_' A‘ND FIAST AlD PROCEDURES.

"GASTRIC LAVAGE IF- SWALLOWED.  REMOVE INDIVIDUAL TO FRESH AIR.

STt =t S ap s e et ; rrAhee o SIS . SO o
STASILITY - UnsTABLE | °°‘°'H?tﬂ‘°ré¥rp‘€RATURss AND SPARKS OR OPEN FLAME

[ stasie - XX _'STRONG OXIDIZING AGENTS

I\XCOMFATASILITY (Maztermals to avoid} STRONG OXIDIZING AGENTS

nmauous DEC OMPOSITION PRODUCTS
_NONE

- ';uoous. R 'uAvoccun . CONOITIONS TO AVGID -

AOLYMERIZATION "

" WILL NOT.OCCUA ' XX

STgPS TO BE TAKEN IN CAS: MATERIAL lS RELEASED OR SPILLED

USE'ABSORBENT' MATERIAL TO CLEAN UP EXCESS MATERI.AL- DO NOT FLUSH WITH !IATER DUE

- T0- EPA REGULATION. DISALLOWING. DISCHARGE. OF OILY MATERIAL.

WASTE DISPOSAL M=THOD

DTQPOQF NF ARQORRFNT MA_IER_’LAI IN Appnmnrn IAMDF'[I[

-.g‘..

mﬁ.,szcnuwvnéspzca;mmwmaﬁ mrsammﬂ?m‘:‘%éi,;w -

ATSPIRATOAY PROTECTION (Sp-cify type)

NA .
’ LOCAL EXHAUST . - SPECIAL
N T10 :
venTLaTION 0 MATNTAIN v NA.
© }. MECHANICAL (General) . . . F‘va'n.'sw
SUHURGFSTEN, N
PROTECTIVE GLOVES. EYE PROTECTION

‘DIIBRER Gl OVES 1 CHEMICAL GOGGLES
OTHER PROTECTIVE EQUIPMENT NA o N

AYOID OPEN FLAMES, HIGH '[EMPERATURES AND STRONG OXIDIZING AGENTS‘

OTHEAR PRECAUTIONS

BRESSER INDUSTRIES
_ PETROLEUM & MINERALS GROUP

pazmamED REVISED 10/11/76

"

DAT




DRESSER INDUSTRIES, INC. ] PMS-530-2°
PETROLEUM & MINERALS GROUP i

P. 0. BOX 6504

HQUSTON, TEXAS 77005

- MATERIAL SAFETY um SHEET

DRESSER

(o TF,
3 * > PN ¥ x> PG ﬂ-rmamm: iy e TN P AT
MANUFACTURER'S NAME EMERGENCY TELEPHONE NOQ.
Manufactured for- Dresser Industries, Inc. 713-784-7873

ADDRESS (Number. Street, City, State, =ad Z|P Code)

Box 6504 Houston, Texas 77005

CHEMICAL N ME AND SYNONYMS TRADE NAME AND oyY.
ol yacry?ate phosthonate glycerol & water : 31°1660
CHEMICAL Fﬁn‘;ﬁzno‘“n FORMULA - Mi XtUY'e
Seakd, cu.-u— A% S LA A -‘;?c :-
!j__ZARDOHS IHGREDIENTS ST ASS M;L};‘g :
PAINTS, PRESERYATIVES, & SOLVENTS % (J:;:';’ ALLOYS AND METALLIC COATINGS % ‘J:;:’,,
PIGMENTS BASE METAL
CATALYST ' ALLOYS
VEHICLE N/A ) ’ METALUIC COATINGS . N/A
SOLVENTS o T T . "] FILLER METAL
. PLUS COATING OR CORE FLUX
ADDITIVES . R ’ OTHERS
OTHERS .
\ ’ : ' : . TLY
— HAZARDOUS MIXTURES OF OTHER LIQUIDS, SOLIDS, OR GASES % | (Unire)
None

BOILING POINT (°F.)

SPECIF RAVI H,0=1
A )Z]ZOF CIFIC GRAVITY {H, ] ].125
VAPOR PRESSURE (mm Hg.) N/A PERCENT VO’I‘:}.‘LE
BY VOLUME :

VAPOR DENSITY (AIR=1) N/A EVAPORATION RATE
! =1

SOLUBILITY \N WATER So-l Ub] e

APPEARANCE AND ODOR

. SECTION- IV-{ FIREAND'E EXPLOSION HAZARD DATA

>200°F [

Water, dry chemical ‘
SPECIAL FiZE FIGHTING PROCEOURES B
) None

EXTING:LINHING MEDIA °

&/ " § UNUSUAL FIRS AND EXPLOSION HAZAROS
. . None

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



.v-.aesuou.o LIMIT VALUE No TLY estabhshed. ' " " - - ‘ e . -

'.znscrs OF OVEREXPOSURE e . .
. May irritate eyes.

EMERGENCY ANO FIRST AID PROCEOURES

Eye-flush with water
_ . Skin-flush with soap & water -
.4 — - - Ingestion-induce vomiting & seek medical. aid.

B SECTION VI REACTIVITY DATA -

STABILITY - UNSTABLE ) CONDITIONS TO AVOID

_ i stame . .- | XX | None
INCOMPATABILITY (Materials to'avoid)

/.. None: known. .
" HAZARDOUS DECOMPOSITION PROOUCTS  None known

MAZARDOUS MAY ocCum . - : conomorfs TO AVOID

POLYMERIZATION

WILL NOT OCCUR T XX None

" STEPS TQ BE TAKEN IN CASE MATERIAL IS RELEASED OFI SPILLED

“Flush with water

)

~ WASTE DISPOSAL METHOD *  Ahsorb & incinerate 4
2 T : SECTION ‘Jﬂf& g ' TS
RESPIRATORY PROTECTION (Specifrtyre)  Not normal 'l y r.'ecommendEd - : o
- VENTILATION tocaLExavsST s . | srEeta o }
MECHANICAL (Caneral)  Not necessary = - OTHER

PROTECTIVE GLOVES yiny] gloves _ EYE PROTECPNash goggles or face shield :
OFHER PROTECTIVE EQUISMENT S : L. s

oy
I 2 -ggsv-::‘v: 5% s

PPECAUTIONS TO 8 TAKEN IN HANDLING AND STOHING

Store away from heat & open f]ame

Ornéa PRECAUTIONS : S

DRESSER INDUSTRIES ) PREPARED aY:A,L =\ -_

‘PETROLEUM & MINERALS GROUP He:\ry\a Smahlik

DATE PREPARED March 22; 1976 Industma"l Hygienist




. P. 0. BOX 6504
_ HOUSTON, TEXAS 77005

DRESSER INDUSTRIES, INC.
PETROLEUM & MINERALS GROUP

_PMS-630-2

I Manurac TURER'S NAME

ision, Dresser Industries. Inc.

ADORESS (Wumber, Street, City, Stau. and ZIP Code)

P. 0. Box 6504, Houston, Texas 77005

EMERGENCY TELEPHONE NO.

713-7

CHEMICAL NAME AND SYNONYMS

fonite. Colloidal clay

TRAQE NAME AND SYNONYMS

el

] ) . - . . R " .
Honsmetallic mineral - clay: Cmpiiayy Oy Sig (Al3 34, Mag gg) 09 - Sodium Heevy
S SECTIONIIT SHAZARDOUSIINGREDIENTS =52 5
PAINTS, PRESERVATIVES, & SOLVENTS | % ‘J:;:’d ALLOYS AND KETALLIC COATINGS * | (Uaive)
PlonenT THIS SECTION A A THIS SFCTION
CATALYST N Q-[_ ALLQYS NQT | i
VEHICLE' APPLICABLE METALLIC COATINGS . APPLICABLE
- SOLVENTS FILLER METAL
PLUS COATING OR CORE FLUX
ADDITIVES _ OTHERS
OTHERS
MAZARDOUS MIXTURES OF OTHER L1QUIDS, SOLIDS, OR GASES % | Juv
THIS SECTION NOT APPLICABLE

-“ ;‘-n.-..-*-m-‘-‘-‘j'-.‘%‘;ﬂ""f‘i“?? '":s}"h V e ’
S SECTION I BRISICAL DATA

: SR
3 > .‘

BOILING POINT CF.) SPECIFIC GRAVITY (H,0=1)

N.A 2 2.6
VAPOR PRESSURE (mm Mg.) PERCENT VOLATILE

N A 8Y VOLUME (%) N A
VAPOR DENSITY (AIR=1) EVAPORATION RATE .

N.A. ( z1j N.A.
SOLUSILITY IN WATER

Nao

APPEARANCE AND.OD
_ﬁﬁnﬁ':es:._ﬁnmound nowder -

normally_areenish vellow - color varjes

FLASH POQINT {(Mathod used)

FLAW AGLE

LIMITS

EXTINGUISHING MEODIA

THIS SECTION NOT APPLICABLE

SPECIAL FIRE FIGHTING PROCEDURES

NO _FIRE OR EXPILOSION HAZARD

UNUSUAL FIRE AND EXPLOS:DN HAZARDS

-

b

This information is given without any warranty or representations, and Dresser assumes no legal

PRINGED INUS A

responsibility for the information nor for any injury or damages which may result from the use of the
information. The information is offered solely for your consideration, investigation and verification.
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THRESHOLD LIMIT VALUE  GFF " ATTACHED ADVISORY BULLETIN -
EFFSCTS OF OVEREXPOSURE - g ATTACHED ADVISORY BULLETIN - i (
" [ EMERGENGY ANOD FIRST AIO PROCEDURES &
'NOT APPLICABLE -
‘sr;\au.n'v o UNSTABLE — ‘ conm.nou.s'm AVOID ;*IONE KNOWN:

' " staste Yes - A o

INCOMPATABILITY (Maserials to avoid) . NONE KNOWN - !
¥HAZARDOUS DECOMPOSITIOR PRQDUCTS ) NONE ~

HA’ZARDQUS o ‘”Av OCCUR G CO@:TION&&I@'AVDID

 POLMERIZATION - WILL NOT OCCUR X - NONE. KNOWN:.

SEERICT At 4V ;...fsmma mxmccmﬂss ,"*“‘“"”,g,ﬂ# - _;_,j"Ff ‘wm”- %
STEPS TO B TA:(EN IN CAS: MAT:RIAL 1S RELEASED OR SPILLED . . - >
Usual clean-up methods for dry powdery materia]. o
- - - . -
NASTE DISPOSAL METHOD */~
‘Usual disposal methads for dry powdery material. -

B o pyos e TyE
§ - 22
. tf“sp AT u££3’§°6?“ﬁ%’52‘é’ %’énirator fcr'm'ne_ra] dust - See Section V..
vennarioy - [Tg°Raintain A.C.6. I.H. T.L.V. SPeciaL____.
L 7 MecuAmcm.(cemu s ' OTHER
0T

Pgozmﬁgvﬁggélve?or employee c1gan11ness. bgymbéca?gd for emplioyee: comfort

QTHER.PROTECTIVE EQUIPMENT NONE
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where free silica gart'nc]es are found m airborne dust.
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TOXICITY DATA OM MAGCOGEL

(/‘
{
\

~. A BIOASSAY - MAGCOGEL - A DRILLING FLUID ADDITIVE

INTRODUCTION:

Magcogel is a naturally occuring ore consisting of ‘a sodium montmoril-
lonite, colloidal clay commonly known as bentonite. It is water insol-
uble, however, it is a hydrophilic cley. It is used as an additive to
develop controlled viscosity, gel strengths, and filtration rates of
water base drilling fluids. It may be dehydrated in fresh water for
use as a viscosifiying and fluid ]oss control agent in certa1n 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 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:

" Fish kill studies applying the Acute Fish Toxicity Test of the-Amearican
Public Health Association were conducted using a current production
saindle of Magcogel. A1l tests were conducted by an independent testing:

£ ~ laboratory. . :

" TEST RESULTS AND COMCLUSIONS:

Test results are listed as TL_ (Median Tolerance Limit) which represents
the concentrations of the material tested that causes fatalities in 50%
of the test organisms (Mo111en1s1as 1at1p1nna—Sa11f1n Molly) for a spe-
c1f1ed period of time. :

Magcogel is normally used in concentrations of 5 35 pounds/barre] Nhlch

corresponds approximately to.5,770 - 40,384 ppm. This product is a

fine part1c]e -sized, high y1e1d Cclay. that wets fairly read1]y and dis-

perses well in a seawater media.. It forms an extreme1y viscous gel at

high concentrations which increases with time in a freshwater media, and
- it virtually restricts any mobility of the test organisms.

A. FRESHWATER* . B. SEAWATER ‘
24 - 96 hour Tly = 14,500 ppm 24 - 96 hour TL =>100,000 ppm -

Any higher concentrations would
exceed the practical 11m1ts of -
the test method.

RO *Due to the formation of an extreme]y viscous gel in freshwater, a ]oss
: of viability in the test organisms occured, and thus obscures the standard
‘f/ consideration of ”tor1c1ty" This Toss of viability can be attributed

to mechanical blockage of gill function.



DRESSER INDUSTRIES, INC. : .
PETROLEUM & MINERALS GROUP C "’.”5”53” :
P. 0. BOX 6304

HOUSTON, TEXAS 77005

C_ MATERIAL SAFETY DATA SHEET

‘ MANUFACTURER S NAME EMERGENCY TELEPMONE NO.

1 Oresser Minerals Division, Dresser Industnes, Inc. 713-781-5900
ADORESS (Number, Street, City, Stase, and ZIP Code . i
B0 Box 6504 Houston. Texas 7’7005 ~

CHEMICAL NAME AND SYNONYMS . TRADE NAME ANO SVNONYIIS
Lignite, Leonardite Brown Coal Tannathin

ﬁg Aﬁlg;a\ FAMIBY coal mineral _FORMULA  C g H, 1aON.S (COOle(OH)w (co) (0013)
> T F = S Tt R LRETR R 7. Prer T2t S0 e i g L e A g A
S HAZARDOUS: INGREDIENTS siesosy : pa
PAINTS, PRESERVATIVES, & SOLVENTS | % | JL¥ ALLOYS AND METALLIC COATINGS % ‘J:;:'_)
PIGMENTS A - | sase meTaL . '
caraLyst "THIS SECTION ALLOYs o THIS SECTION
VEHICLE _ NOT ‘ METALLIC COATINGS NOT.
- SOLVENTS "~ APPLICABLE . pLUS CoaTING or cone ruAPPLICABLE
ADDITIVES L : | orrers B '
OTHERS ' ‘
( [ © HAZAROOUS WIXTURES OF OTHER LIQUIDS, SOLIDS, OR GASES x| JLY,
THIS SECTION NOT APPLICABLE

AT N 1 SN T

S SECTION: u

?‘.-.-—.u‘m

mchLnAT S

SR g s -'53&

I

ZEvms wg@g
SR G

BOILING POINT (°F.) ) N A . SPECIFIC GRAVITY (HZO-H 'l 0-1 8
VAPOR PRESSURE Imm No.) , N.A. PERCENT VOLATIEE 10% mmsture content) 44.8 |
VAPOR DENSITY {AIR=1) EVAPQRATION RATE

. N.A {_ =y N.A
SOLUBILITY IN WATER NFg]igib]e
| APPEARANCE AND 00Q¥dorless, soft earthy brown to black coal-like powder.

LA M POINT . ‘ thod . g
i\ Eo Tgnition “fémperature - 302°F 'L‘M"“LNL'WTS Lol Vel

EXTINGUISHING MEDIA 01355 A Combustible - Use water
siaTprocedure for Class A Fire extinguishment.

SPECIAL FIRE FIGHTING P

t/ 4 UNUSUAL FIRE AND EXPLOSION HAZARDS May react to strong oxidizing agents i =

b .

This information is given without any warranty or representations, and Dresser assumes no legal | PRINIED i uSA
responsibitity for the information nor for any injury or damages which may result from the use of the '
information. The information is offered solely for your consideration, investigation and verification.
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(DRESSER.

ORESSER-INDUSTRIES, INC,
PETROLEUM & MINERALS GROUP
P. 0. BOX 6504 -

HOUSTON, TEXAS 77005

EMERGENC

713-78

0

ADQAESS (Number, y, Stats, and Z]P Code
1806 Box 6504, Houston. Texas 77005
~CHEMIC AL NAME ANO SYNONYMS' TRADﬁ NAME AND SYNONYMS
fLignite, Leonardite Brown Coa] Tannathin S

’ . FORMULA. , =

g5 “3?‘3'] FAMGBV coal mmeraT . FORWULA c.ng,i1 489_1\135 (900”."1-0,"0"‘10‘.‘:0’9 locHy) .
- —— S an empam—.
335 ARt e o . ‘huzz“; g 7'1!:*5',."‘_ RS

= .%%gmg&!&ﬁu zﬂasﬁy's S IHGREDIER B
PAINTS, PRESERVATIVES, & SOLVENTS % | TV ALLOYS AND METALLIC COATINGS. ‘& TV
\ A S }. (Unirs) . : (Umll)_

’P:IGMENTS N i . BASE. METAL

" CATALYST “THIS SECTION ) ALLOYS THIS: SECTIONI

- VEMICLE "NOT . METALLIC COATINGS: NOT. - -

< . - : . . FILLER'N '

SOLVENTS - RPPLICABLE PLUS cofx‘;'u\:kc OR CORE PLU)APP LICABLE .

' ADDSTIVES TR e OTHERS L ¥ .

" OTHEAS
'HAZARDOUS MIXTURES OF OTHER LIQUIDS, SOLIDS, OR GASES B3 M Y

- - - e ---i
: o C o . THIS ‘SECTION NOT-APPLICABLE.

- BOILING POINT PFy K.A. SPECIFIC SRAVITY tH'29=5)~ 1 0-]- 8
| VAPOR PRESSURE (mm'Hg.) N.A. | eRCENT voral@ 10% moisture content) 44.8
VAPOR DENSITY [AIRZ 1) 1 'EVAPoRAnou RATE ;
N A' { =1) N'c Ac
SOLUSILITY IN WATER NEg] igible ‘

- APPEARANCE AND ODCE?dorIess soft earthy brown ta black coa] 'hke powder. ,

P S )

SSECTION: I\

[ 5La5H POINT . (Melhod

“""ﬁnsﬁmsxpms:m&’mumnm

| FLAMMABLNLIXITS
. L]

_a 129 1gnition

"l’emperature - 302°F

NGUISHING MEDIA

Ty ExT

] Class A Combustible - Use water
SFECIAL 1At FIGHTING POCERNPER o cadure for Class A Fire extmgu]shn'ent.

A.-uu;,-sufu»;me AND EXPLOSION HAZARDS May react to ,sti"on‘g, oxi d‘izing - agents .

TErs information is Ghren viithout any warranty or representations, and Dresser assumes no legal '
resur nsibility for the inteemation nor for any injury or damages which may result from the use of the
information. The= inforination is offered solely for your consideration, investigation and verification.

PRINITD N USA



DRESSER INDUSTRIES, INC.
PETROLEUM & MINERALS GROWP
P. 0. BOX 4504

HOUSTON, TEXAS 77005

(DRESSER

PMS-630-2

L

4

T MANGFACTURER'S NAME

Engcmcv TELEFHONE NO.

MANUFACTURED FOR DRESSER INDUSTRIES

INC.

713-784-8026

ﬁnﬁ?}ess ﬁ’\‘mbcr Straet, Cu[| State, and ZIP

0X 6504,

STON, TEXAS 77005

CHEMIC AL NAME AND SYNONYMS

TANMIN, TANNIC ACID

TRADE NAME AND SYNONYMS

MC _QUEBRACHO

foﬂL FAMILY

- FORMULA

CygH5 2095 -

smm a:ﬁnzmoous INGREDIENTS =

_PAINTS, PRESERVATIVES, & SOLVENTS | % | . :-:';, ALLOYS AND METALLIC COATINGS ey

| PIGMENTS ' BASE METAL ]

CATALYST THIS SECTION ALLOYS THIS SECTION

VEHICLE - NOT ' METALLIC COATINGS. NOT

VENTS . np : FILLER METAL

SOV APPLICABLE PLUS COATING OR CORE:FLi FLuﬂPPLICABLE

ADRITIVES OTHERS .

OTHERS

HAZARDOUS MIXTURES OF OTHER LIQUIDS, SOLIDS, OR GASES - % | sy,

THIS SECTION NOT APPLICABLE

S ey Tk T

| - Sy 5 o e e . ——
| BOILING POINT ) BE FOMPOSES 215°¢ SPECIFIC GRAVITY {H,o-u .
VAPOR PRESSURE [mm Hg.} NA PEACENT VOLATILE NA
. 7 ! 8Y VOLUME (%)
. VAPOR DEMSITY {AIRT L) EVAPORATION RATE
NA t =1 NA
SOLURIITY IN WATER . i ey
MOD pH 3.8

_APPEARANCE AND 0DOR REDDTSH BROWN CRYSTALLINE MATERIAL

FLASH POENT tMathod use$ 3000

FLAMI‘;‘ANE:IM.I;S o _:' Lai

EXTINGUISHING MEDIA WATER

SPECUIAL FIAE FIGHTING PROCEDURES

NONE

UNUSUAL FIRE AND EXPLOSION HAZARDS NDNE

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. result from the use of the
information. The information is offered solely for your consideration, investigation and verification,

PRINIED N US A



'ﬂfsfHF?mm ACGTH - mlL_g_r' eI TIH.V anmrtfgﬁ_f “PIIST: - -
.:FFECTS # OVEREXPOSURE NGNL 30 M P. P. C F UR ]0 mg/M

TH:-r’ DL L1

LHOM E SLAS

: [0z |

n

[ TMERGENCT AND FIRST AID PROCEDURES

NONE _

;‘%“m@mam@%mﬁg, WY DARET e e

| STABILITY " | unstame T B coﬂmnowsm avolo

TABe.
-2 X

HONE KHON
NONE KON

HAZARDOUS D‘CO“POSITICI‘I PﬁODU

k| WCO\GPATAE)I.LIW (Houﬂak to- amd}

USUAL F’RODUCTS OF INCO‘-‘PLEI'E COMBUSTION. S CH A& SMOKE, CO_~= 1E_FIRE OCCURS.
" AZARDOUS oo} maroceur - . o CONQRT]E){NIS TO AVOID
POLYMERIZATION .

B WILL NOT acgun __LNONE

g S Eeitin B e e T~ e LA P .
m m‘ = g
3 STEPS TG 2E TAKEM IN CASE MATERIAL (5 RELEASED QA SPILLED . ‘ . } N

| YSUAL CLEAN UP PROCEDURES FOR DRY GRRNULAR W&TERIAL

| WASTE DISPOSAL METHOD -

USUAL DISPOSAL FOR DRY MATERIALS

e ’m....@!%'% %"59561’5?355“3-‘i f i’::ff FPhhE s S inag
Lf‘?"‘“%ﬁsﬂ?ﬁ?‘?hﬂfﬁ?“‘wmm LATEX FOAM DUST MASK - IF PROLONGED EXPOSURE',

OTHER PROTECTIVE EQUIPMENT

venmianion | IV"BEUSED FOR_CONFORT. SreeaL
MECHANICAL (Ceneml) QTHER
EYE PROTECTION X .
Y e SRS EAR CLEAN TNESS R Bk DUST GOGGLES.

=

\m 2 = i
PRE L‘AUTIDNS TO BE TAKEN IN HANBLING AND STORING

s SICTION X SPECIALIPRICALTIONS ) ieeeies o e

AVOID CONT‘ACT HI,TH‘ FIRE -~ AVOID DUSTY CONCENTRATION.

QTHER PRECAUTIAONS

. DRESSSR INDUSTRIES ) PREPAREDEY:
'PETROLEUM & MINERALS GF:OUP '

CATEPRIPARLD LIANIARY 0 1974 ' S Safety & Fnyiyanmenial Contyql :




a ~ TOXICITY DATA ON 1C QUEBRACHO

A BIOASSAY - MC QUEBRACHO - ‘A DRILLING FLUID ADDITIVE

INTRODUCTION:

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 equaliy well in low
pH high pH, and lime treated mud systems. As a protective colioid.
it aids in avercoming the effects of cement in low pH systems.

The toxic effects of tannin on aquatic 1ife (both marine and fresh
water species) are of great importance; hence, the following tests.
vere conducted in order to determ1ne the acute fish tox1c1ty of
MC Quebracho :

PPOCEDURE

. Fish kili stud1es app1y1ng the Acute Fish Tox1c1ty Test of the Amer1can
“. Public¢ Health Association were. conductad using a current field sample.
of MC Quebracho. A1l tests were conducted by an independent testlng

Taboratory.

(¢ TEST RESULTS AND conctusrows~

"The test results are listed as Tln (Wed1an Tolerance L1m1t) wh1ch repre-
sents a concentration which caused fatalities in 50% of the test or-
ginwsms (Mol]:en1s1as tatipinna- Sa13f1n Holly) for a specified per1od

_of time. L

HC Quebracho is norma11y used in concentrat1ons ranging from 2-5 . - .
pounds/barrel. This corresponds approximately to 6,000 - 15 000 ppm
depending on viscosity. .

A’ FRESHUATER Vel T T B.‘fSEAwATER o
.24 ~ 72 hour Tly = 140 ppm - 24 hour TL; =" 170 ppm

86 hour TLi = 135 ppm | ' 48 ~ 96 hour Tlm ]58 ppm




DRESSER INDUSTRIES, INC.
PETROLEUM & MINERALS GROUP
P."0. BOX 6504

PMS-530-2

ADVISORY
This data has been assambled to

DRESSER

reflect the potential hazards
2ssociated  with  using  Caustic
Soda as a drilling fluid additive.
Usa of Caustic Soda for any other
purpose may require additional
safaty information no? reported
in this Daty Sheet,

HOUSTON, TEXAS 77005

EMERGENCY TELEPHONE NO.

713-781-5900

MANUFACTURER S NAME
Manufactured for Dresser Industnes Inc.

AOORESS (Number, Street, City, State, and ZIP Code)
0. Box 6504, Houston, Texas 77005

CHEM\CAL NAME AND SYNONYMS

TRADE NAME AND SYNONYMS

. Caustic, Caustic Sod Lye, Sodium Hydroxide __Caustic Soda -~ Flake
CHEMIC AL, FAMILY - . FO Wéﬂ
Alkall a
e _:sscnox;ugm ZARDOU g;msxzmzms*.a“f &
PAINTS, PRESERVATIVES, & SOLVENTS % (J“';:” , ALLOYS AND METALLIC COATINGS % .(J:;:",
PIGMENTS THIS SECTION PASE meTAL THIS SECTION
CATALYST N OT ALLOYS o 'NQT
VEMICLE APPLICABLE METALLIC COATINGS ‘ AEPLI(‘ARI E )
SOLVENTS . FILLER METAL
PLUS COATING OR CORE FLUX
. AQDITIVES OTHERS | .
OTHERS
Qv HAZARDOUS MIXTURES OF OTHER LIQUIDS, SOLIDS, OR GASES : % (Jﬂ‘;,",,
THYIS SECTION NOT APPIJCABIF .
__ TN RS AT ey
BOILING POINT (°F.) 2534°F SPECIFIC GRAVITY (Hy0=1) 2.13 -t
VAPQOR PRESSURE (mm Hg.) N .A. :sﬂsgfshzlsom}'ILE N -A .
VAPQOA DENSITY {(AIR=1) EVAPORATION RAT
N.A. 1 ?-'fL N.A.
- SOLUBILITY IN WATER 100%

APPEARANCE AND 00O0R  (dgrless - white to gray flakes or powder.

FLASH POINT (Method used) FLAMMABLE LIHITS Lel

NOT APPLICABLE
NOT APPLICABLE
NOT APPLICABLE

EXTINGUISHING MEDIA

SPECIAL FIRE FIGHTING PROCEDURES

HNUSUAL FIRE AND EXPLOSION MAZARDS s of water in fire flghtmg may generate enougn heat

sp]attermg of the material..

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 result from the use of the
. information. The information is offered solely for your consideration, investigation and verification.

to cause
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VE HEALTH HAZARD DA
‘1971ACG1H TLV. 2 mg/M3

€FFECTS: Of OVSFE!POSUR‘ - = B
1rr1tat1on to the respjratony tract and severe burns to skin and eyes. -

THAESHOLD LI\AIY VALU

EME RGENCY AND FIRST AID PROCEDURES
:Remove from expaosure, remove contaminated clothing and shoes immediately, flush

-all affected;garts of the bady with cop1ous quant1t1es of water and get med1ca1
care if needed.

PrEESER e e ggg;o»éw’ EACTIVITYIDATAZ:

o
O DT 2 Sl

CONDITIO TO AVOID
‘Ran 1d dllutmn and m1x1mLJm fh prganic rnmnnundq

STASILITY UNSTABLE

. STABLE : _ - Y-

‘ICO PATABIL (Mzterials to avo
S 4 hYBrmnatad nvdrocarbons zvnc, aIumwnum or magnesium,. and Grq;ps II or III

HAZAROOUS DECOMPOSITION PRODUCTS
: NOT APPL CABIE

HAZAROQUS o MAY OCCUA E

[ POLYMERIZATION N ; : :
WItL NOT OCCUR - X NOT APPLICARLE

CONDITIONS TQ AVOID

P ~.-‘."_ﬂ—'%~3‘._— prey
. :E:'? qrTe ST

Y

' =S mﬂ“ﬁswnnmmﬁmcswas S

.u:PS TO BE TAKEN IN CASE MATERIAL IS RELEASED OR SPlLLEO
Shovel up large quant1t1es,,flush remaining with large quant1t1es of water and

neutralize rema1n1ngﬁtraces with acetic acid. Final’ traces;i;fter-above»measures) Too-
'may be remaved by covering with sodium bicarbonate. : o

1=

WASTE DISPOSAL METHOD

EsteTion Vil orE AL RO IO O TATION G

°’SP SATQRY PROTECTION, (Specify ty o
§ gﬁ reau o? MPRel Sodroved respirator for caustic _dust.

LOCAL EXHAUST . . SPECIAL
VE“"L““°”,_ " [Lf required to maintain T.L.V.

MECHANICAL (General) . _OTHER
PROTECTIVE GLOVES . EYE PRCTéCTION i
Rybber gaunt]et type gloves Jose fitting chemical goggles, 1

éﬁﬂi;ﬁ??f{”ﬁegﬁﬁgz”}nd orn,ectlxe PTthan*#, I

=i ,,} ECTIOK I}{‘;QS?ECIABERECAUTION

rRECAUTIONS TQ B8E TAKEN N N AND STORING — ~ . -
Keep _caontainers t1qht1v c osed, store in cool and dry p]ace, clean up spiils,

wear protective clothing and equipment -- av01d contact.
OTrHER PRECAUTIONS

00 not store near hydrocarbons. l,
DRESSER INDUSTRIES . PREPARED BT ;7;2¢/;k°é2%;:=iF=’ (i
PETROLEUM & “INERALS GROUP . James M. woqg1é§fﬂfEZ§Lt’§ P., Manag

" paveprepares _August 2, 1972 Safety and En;;;aﬁﬁgntal Contral
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ROTARY DRILLING SERVICES INC.

P.O. 80X 45288
PHONE 6822-3013
T TULSA, OKLAMOMA 741456

NOTICE"

This 1s to.certify that TS-6429 listed on the attached
U.S. Department of Labor Material Safety Data Sheet is

the product sold ‘under our trade name of BEN-EX.

 ROTARY DRILLING SERVICES, INC.

'.Notafized'by

ENGINEERS . MANUFACTURERS . SUPPLIERS



Lytron Ts-n429 Powder

. SECTION V.' HEALTH HAZARD DATA ot ' ‘f%f

T e T - - = , e . .~ '
. t‘xnags»mto uuu VALUE N A. . : ’ i

S§ECTS QF OVEREXPOSURE - : - - - h .

-rrltatlon of skin,. eyes ard voper resplratorv passages,

TEMERGENCY AND FIAST.AIO PROCEDURES .
iIn case of skin con;act wash with soap and water. In case of

'geYe contact flush with water. R ‘ .

| . e temm e e - mas - —— a- e .t —— . L. - . e ae e

——

Return material to container. Av01d excessive dusting durlnq
clean-up and .remove 1gn1tlon sources. Wet down with water if (

necessary.

JASTE,DISPOSAL NMETHO
Sadltarv fand flll or 1nc1nerate

SECTION VIID SPECIAL PROTECTION INFORiATIOﬂ

S - e .‘—--.—.—.— ot 0 b i 0 B ians” o e # o s etk et witak, et s s e WS & o » P wma ety . T NSrergramdon
'h "t"hci‘.* Or SILCIIOM ISzecs tvpe)
U8 Bufcéau oft . \Mlinas approved dust mask.

=T {

LOCAL ExrtaAUST SPECIAL
;V"gggfi Dust removal svstem . " N.A.
(I T . acal (€ ] THER: -
:'Ventllat ioh MECHANIC AL {Ceneral) ' N.A. . =3 Eﬂt. N.A

EY JLROT ECTICN

! o Tivi
§"" rectivi ouoves ncmxcal safcty goqqles

Cotton
L OTHER FAOTEC TIVE EQUIPMENT

‘-:2_'~ raer e = ed Y &L e e, o b . bt Vi i g1y YT aberomm gt arrs ..—.—.a.--c;-l—.— -‘—-l-o.-“._..
! ' . : }f
f SECTION IX SPECIAL PRECAUTIONS
T T T L T A Y T VT T T T L L L T T T T T T T T T T T T
PI.EAU!IL )lu i l-Aglucn-— CILHNY AleU Siunedya =+ < -t -“""!
-Av01d skin and eve contact., Avoid inkalation of dust. . Stare h
;ln dry place. _ !
;OIHER PRECAUTIONG . ' . . :
" I
-1
L L R L T L ST QI LRI I L AT S S S SRS T G T L TS LIRAINILT RIS AN .. L s

o S et Srstrsae b | e
.

‘ ma_._mm e e e e e e e e e e e o
. ] ' R , SECTION VI REACTIVITY DATA : N
. = (- F A~ 7 Pton e ey mten = Yorw i gy iy 4-¢G Ay u ARge it oa iy L e T Sy T — et o, ;
STapiury - UNSTABLE ° ¢ NUSSTOAVEIDT . il
R -+ 7Y TS ‘X o o - ' L _ l L
'[;"RIC_ON'W;.AT‘-NL“Y fMaterials (o avord) None
HAZAADOUS DECOMPOSITION PROCUCTS ..
. ) _ CO, CO2, NH- . .
- - . CONDITIONS TO AVOID
HAZARDOUS: ) | Mavoccus _ L . ' i
POLYMERIZATION ~ ~ 7 ; g " "
. . WILL NOT OCCUR X ' ;
L Sy v ey —or Wm—"vrmw
b - - o= e=- - . -SECTIOH VIT - SPILL OR-LEAK PROCEDURES -
e T S Y YA T Y Y T T AT AT O A R S TR I T % 1 E
BSOrS 10 e LAsEh 15 CASE MATEATAL 15 RELEASED OR 521LLED

B Bt oy 3 o T I e AT v et ey S A o r o At B e e e TR T T e N e A e s e g T

A

t‘hile the infornation and recommendations set forth hcreih are believed

to be accurate as of the date herceof, POIUSALTO COMPANY MAKLS KD WARELNY

WITHRTSPECT THEFETO AND DISCLALDS ALL LIABILITY FROM RELIANCE TRE=ZTO™

{
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spproved OMB U b ba.i ll ﬂ..; Wi oo Lizous .. -.Form No. OSHA-20
§4-R1387 - B .. - May, 1971 .
oval Expiresti-- ‘e - o ... L . P
o Hﬂ E’ll FF ‘iE N'S‘“'"E’ | |

. i AR
(/\ — |5 Ldb e
r-:-.ﬂ . DERAA .(.‘ ~ PR AN { Il S '; g Py '"‘77,'._’._7:_ o T 7*'('*' RN
P S sscng:u ! _' : Addyston, OhJ.o | -
MANUFACTURER'S NAME . e e L . .. EMERCENCY 'rn.sﬂnonz NO. ]

MONSANTO COMPANY -~ - - i-'% i wie f .| (8l3), 941=2 ,

SOAESS (Sunkar, Strasl, Cily, S{ate, and ZIF Cade . H .- .
"800 Norih Lindberah Bou cvard, St. Louis, Missouri 63166 , R (o
CHCMICAL MAME ANO SYNOMNTYMS ] 1 Acgtate/fqalelc TRADE NAME ANO 3YNONYM3 Vzr

‘Anhydride Copolymer Sohpoun .| Lytron TS-6429 Powder 4> BEN-EX
e AL FAmLY T FORMULA BEN=-EX

Vlnyl Acetate 00polvmer : N.A. RAPIDRT

: e R —— ‘

Zom gy Apr_z—-m ey~ - e S T ST AR ZTmr——a s LAm S L o - .

s Tvremee v - o SEQTIONN CK ATRONANS h"f""f‘ TR T L T meem s o= =
N y——— =~ s __,_n S Treatd A e KO i £ A SR g ST Tl ‘z;..@_’;" ~ v - A ———t
PAINTS, PRESERYATIVES, & sOLVENTS " x7| JLV. " ALLOYS AND METALLIC COATINGS | % ‘J:':", i!
PIGMENTS = - T S 3 : "BASE METAL ' o - -
TR - S — 11 aLLOTS EE p— i ’
VEMICLE - -+ | METALLIC cOATINGS - - ;
SOLViNTS - : e . | eees weTaL '}_
" _ - . . . PLUS COATING on C OnE rLux
AQDITIVES | : - OTHERS
OBMEAS L R l . - {
'(( ' . . ' <] T

( : : HAZARDOUS MIXTURES OF OTHER LIQUIDS, SOLIDS, OR GASES . R { (Untse) Ll -

Not hazardous by definition in 29 CFR, section 1501.2 which __H
pertains to this data sheet. ' ' '

T‘..A_: e e e 'y 5 o WJ_,X; Q der kit s B

_ secrion 111 PHYSICAL DATA o |
_;.._._-__‘..M'm::_m_..m [ P (o iy, dhteey | LAY BACY A Ll T TS ISP fetm g Do 2 B & S i

SQILING pon.n CF. ) N.A. SPECISIC GRAVITY m20‘u 1.2 ‘

°0 ESSUAE | Ho.) R PEACENT VOLATILE .
varonpRessune imm el - | N.AL | SRR 10
VAPOR DENSITY IAIRSY) . co e "EVAPORATION AATE

. R N.A. .|} e : . N.A. |
SOLUBILITY IN WATER L L Appre‘ciab Le'.: , ] .
_:”:ff:f:,_“;’;{_‘_’_ﬁ“”glne vhite, amorohous_powder._ ]ng*t acrid. oﬁor,__ 7 .._!l

SECTION 1V FIRE AND EXPLOSIGH HAZARD DATA S

L e T AR T I T AN AT I TN IR A TR TR NS A T T A T i e o e T = LTRSS TR AL e AT T TSI
ru.ntomr 11:ethog vsad) N.A Pt | FLAMMABLE LIMITS N.A: Lod uat
2118 GULS mNG MIDIA . '
water foq, drv Qh(?"l]_f':llt‘ CO
TZFLCIAL FIAL FIGHTING PROCEOUALS S « . . . I
Nona . . - . }

({‘ ) ‘ ’ : ' - ! !
vi\""« BIRE 220 CIPLCSION M A R0S .. . } |
Peasihy by oF dust nvnlonzion at _minimum osvnloasive conceonrxation . 'l- \ f
of 0.025 oz./cu. ft. , ey s " |
= s s e e S e n daeee LY ._'_-_.‘..,..J,.T:. PiretiiiaA St A Byt SR Reglie gl i S i 100t i Duibiuindd § I it R LAy per g ...2.._—.0 .
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. DRESSER INDUSTRIES, INC. PMS-530-2
) PETROLEUM &'MINERAL-'S GROUP
DRESSER P. O. BOX 6504
" HOUSTON, TEXAS 77005 .
- MATERIAL SAFETY DATA SHEET
P e i i AN
MANUFACTURER'S NAME EMERGENCY TELEPHQNE NO.
- U 7873

Manufactured for Dresser Industries, Inc. ) 713-784-
ADORESS (Number, Street, City, State, and ZJP Code) B

P.0. Box 6504 Houston, Texas 77005

CHEMICAL NAME AND SYNONYMS TRADE NAME AND SYNQNYMS
Sodium Polyacrylate S : v Cypan
CHEMICAL FAMILY  pcrylate Polymer FORMULA N/A
T '__.,_W,_,,,__‘,,.«h,?,}d S — " '
e ‘@ ﬁSEQﬁ,ﬂ%&HAHRDOU&I,H.GREDJEN'[S; Doy |
A o o R iy T Ay R N RV YA e - : —~P
PAINTS, PRESERVATIVES, & SOLVENTS % (th"). ALLOYS AND METALLIC COATINGS x (J,k,",l
| PIGMENTS ' ' BASE METAL =
CATALYST ’ 3 . ALLOYS .
¢ : This ‘ This
) ! i s METALLU ATIN
VEMICLE Sect.l on o E [of o] GS Spcf'i'on
LVENTS . : ' ‘FILLER METAL . i
| SOLve N/A - © ] pLus cOATING OR cORe FLux  N/A :
ADOITIVES 1 1 - -1 otHess
OTHERS
T TLY
HAZARDOUS MIXTURES OF OTHER LIQUIDS, SOLIDS, OR GASES % | (Unire) )
This Section N/A -

IS PHYSICALIDATAS
BOILING POINT CF.) T ' SPECIFIC GRAVITY (H,0=1) ;
‘ N/A . 2 N/A
VAPOR PRESSURE (mm Ho.) PERCENT VOLATILE
' N/A BY VOLUME (%) 5%
VAPOR DENSITY (AIR=1) ] EVAPORATION RATE X ]
N/A ) =1) N/A
SOLUBILITY IN WATER . '
Apprecfiable

APPEARANCE ANO O0OR - off.white flakes - no odors

%725/ SECTION IV"/FIRE'AND. EXPLOSION"HAZARD DATA

e

FLAMMABLE LIMITS

Let

N#A
EXTINGUISMING MEDIA
Water

SPECIAL FIAS FIGHTING PROCEQURES

None

UNUSUAL FIRE AND EXPLOSIOM H.AZARDS

None

A

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

PRINTED % USA



+ o7, MR 4__

s sg:n &Vgeﬂmm,_ IAZARD DA

£ nibt " b bee & AT

TMRESHGLO LI VALUE No TLV estab'hshed by_ NIOSH.

EFFECTS OF OVEREXPOSURE NOﬂE expected

O W

EMERGENCV ANO FIRST AID POCEDURES .
_ one requured Ordinary measures of persona]

hyglene should be adequate.

STABILITY " | unstaas N . CONDITIONS'TO AVOID"

INcowPA‘rAaluTY {Materials. to aveid} None SPEC] i C

HAZARDOUS DECOMPOSITION PRODUCTS
) , Therna] decomposvtlon may produce CO and CO

HAZARDGUS . { mavoccur CONDITIONS. TO AVOID.

POLYMERIZATION

wienoroccun 1 XX ‘None .

T “~=-j_£‘f"s:cnna w:ﬁ,,s_fu.ﬂoa LEAK Paocmum '

F7&'»‘I'EPS TO BE TAKEN IN. CASE MATEVRlAAL is: R‘LEASED QR SPILLED .. .
Sweep area & d1spose 1nvwaste container.

F]ush area w1th water.

WASTE DISPOSAL METHOO  [cinerate or bury in landfill.

Sk '&-§§§ﬂ§ﬁ§§iﬁ§f§?scmwaommcﬁ INFORMATION;

-t rmtoe @ iR

' RESPIRATORY PROTECTION (Specify tyee)  NTOSH appraved for nuisance dusts when' necessary

: . L LOCAL EXHAUSTN SPRCIAL
- venmiLaticis Preferable } None:
MECHANICAL (General) ACCEDt&b] e OTHER. None
,PROTECTIVE GLOVES L EYE FROTEC‘I’!ON»
for employees cleanline Safetv qouq]es

| OTHER PROTECTIVE EQUIPMENT
. Mane.

q

ECTION@IX«{SPEC!AE{'PRECAUTION I

'PRECAUTIONS TO 8E TAKEN IN HANDUNG AND STORING None

- OTHER PRECAUTIONS
None

DATSSER INDUSTRIES ' PREPAREDEY:
PETROLEUM & MINERALS GROUP

DATE PRZARED March 22 1978




DRESSER

DRESSER INDUSTRIES, INC.
PETROLEUM & MINERALS GROUP
P. 0. BOX 6504 .
HOUSTON, TEXAS 77005

MATERIAL SAFETY DATA SHEET

PMS-830-2

MANUFACTURER'S NAM
Manufactured f"‘or Dresser Industries, Inc.

Ry o 2

ECTION:

SRR

(Number, Streat, Cﬁy State, and

AAB?REBS ‘Box 6504, Houston, Texas

P Code)

77005

CWN'CAL NAME AND SYNONYMS

WSDE NAME. AND SYNONYMS

N %"r‘r’a‘é‘t‘ % S71icate FORMULA HoKAT3(S104)3
TION IETHAZARDOUSTTNGREDIEN g
PAINTS, PRESERVATIVES, & SOLVENTS AN ALLOYS AND METALLIC COATINGS % (J:;)",
PIGMENTS BASE METAL
cATALYST THIS SECTION AuLors - THIS SECTION
- VEHICLE NOT METALLIC COATINGS NOT
SOLVENTS| " APPLICABLE - L T At o core-rARPL ] CABLE
ADD‘TIVES . ‘ OTHERS
OTHERS
(k/ MAZARDOUS MIXTURES OF OTHER LIQUIDS, SOLIDS, OR GASES % “J,,';,‘i,
THIS SECTION NOT APPLICABLE

szcmmu&zmmmfnm’* e

BOILING POINT (°F.) N.A. SPECIFIC GRAVITY (H;0=1) 2.80
" VAPOR PRESSURE (mm Hg.) N.A. :sn\cl:oerx h;IEOL‘Q:’ILE N.A.
VAPOR DENSITY (AIR=V) N.A. fvapommou R;Tf) N.A.

_ SOLUBILITY IN WATER N.A.

APPEARANCE AND OOOR Odorless -- small white flakes

O e

3 FiHEAND EXPLGS]O?P HAZARD DA

vzu—\ AT o S S ) oA Y,

S SECTIONIV

FUASH POINT (Method vsed) FLAMMAGBLE LIMITS Lel 'u9|
EXTINGUISHING MEDIA ;
THIS SECTION NOT APPLICABLE
SPECIAL FIRE FIGHTING PROCEDURES
NO FIRE OR EXPLOSION HAZARD
t//' UNUSUAL FIRE AND EXPLOSION HAZARDS
This information is given without any warranty or representations, and Dresser assumes no legal PRIN-ES .-jsA

responsibility for the information nor for any injury or damagss which may result from the use of the
information. The information is offered solely for your consideration, investigation and verification.



e e

T SECTION i-ié‘n‘”ivgnmamnm e
WS” RAYAY56.I.H. T.L.V. of 20 M P.P.C.F.

| EFEECTS OF OVEREXPOSU
ay cause a "Tnonary fibrosis if breathed in continuous concentrations above the

the T.L.V. for a number of years. Infrequent exposures while adding mica to dril-

EEAGENCY AND FIRST AID PROCEOURES ling fluids are not likely to cause injury due to the

negligible exposure. If mica gets in the eye - the ele

] ) : . should be washed out and not rubbed.

STABILITY UNSTABLE 'CONDITIONS TQ AVOID

staste - b ¥ | - NONE KNOWN ~ : A
.mcf‘omnmamw (Matcrinfszom{oid} - ""'NONE' KNO'.'m _.: — — - -
WAZARDOUS DECOMPOSITION PRODUCTS NON £ KNOWN

: ' CONDITIONS TO AVOID
HAZARDOUS - MAY OCCUR

POLYMERIZATION g
: witL NOT OCCUR

NOT APPLICASLE

¥ -"n’:'-’:!f

e STOTION VIl SEIEL OR LEAK. PROCEDUR

Y STEPS TO BE TAKEN N CAS: MATERLA i3 RELEASED OR SPILLED

Usual c:],:é‘a'.r'l up_methads for dry materials.

WASTE DISPOSAL METHOD

.- Usual disposal methods for dry materials.

e ’f?‘”fsamawmmkmmcmmzcmn INEORMATIONS D

s f:
P m% LS i HES Shoroved respirator for mica dust.
QCAL EXHAUST SPECIAL
VENTILATION if required to maintain T.L.V.
) MECHANICAL (General) A 3 OTHER
TECTIVE GLQVES 3 EYE PROTECTION R .
or cleanliness To protect eyes from Mica particles,

OTHER PROTECTIVE EQUIPMENT

g ey S

SEGT!OP& ] “S?;C!Ag?ﬁiﬂﬁlﬁ"ﬁﬁb

Aot SN

] PRECAUTIONS 7Q BE TAKEN IN HANDLING AND STORING -

SEE ABOVE:

-~ OTHER PRECALIT:ONS

[

SEE ABOVE

"DRESSER INDUSTRIES . PREPARED BY
%a es

PETROLEUM & MINERALS GROUP

0aTE PREPARED YUY 31, 1972

Safety and Env1gnmenta1 Control

Mm\? 6.E., C.5.P., Ma

3

1

/
A

a



DRESSER

DRESSER INDUSTRIES, INC.
PETROLEUM & MINERALS GROUP

P. 0. BOX

HOUSTON,

6504
TEXAS 77005

PMS-530-2.

.

P ANUFACTURER'S NAME

te, and
on,

PO Bk 55045 Hous

Manufactured for Dresger Industries, Inc.

EMERGENCY TELEPHONE NO.

713-781-5900

/P Code
exas

77005

Pa Verized ¢ “ce ﬂ“ NJ;Z—] ignin, ground nut shells ﬁ%“t"‘?"f‘ﬁ‘g‘ 2 oasﬁo;yr:‘asdes
%‘F’é’gﬁ peamY (fomp”l éx_cellulose
NI HAZARDOUS:INGREDIENTS SRRl e il
PAINTS, PRESERVATIVES, & SOLVENTS " | % | T&¥ ALLOYS AND METALLIC COATINGS x| gbv.
PlGHENTS THIS SECTION © | easemeraL  THIS SECTION
CATALYST NOT ALLOYS NOT
VEHICLE APPLICABLE METALLIC c{mrmcs APPLICABLE
SOLVENTS FILLER METAL . -
. PLUS COATING OR CORE FLUX
ADDITIVES OTHERS
OTHE<RS
HAZARDOUS MIXTURES OF OTHER LIQUIDS, SOLIDS, OR GASES » | @iy, |
THIS SECTION NOT APPLICABLE

- BOILING POINT (F.) N.A SPECIFIC GRAVITY (H,0=1)
L] - . B
VAPOR PRESSURE (mm Hg.) N.A PEACENT VOLATILE N.A
hdhdd LUME X al)
VAPOR DENSITY (AIRT1) EVAPORATION RATE
N nAo { =1t} N -A-
SOLUBILITY IN WATER NE g] i g-‘ b'l e .l

APPEARANCE AND ODOR

Odorless - light brown granu'lated solid.

TS ERINC U o 3807 F

“—w R ST e .

=SECTION 1V-5 ]

T e e

nammzxemsmm i/

FLAMMARBLE LIMITS Lel

HATeP W’ ER¥gh this material does not readily burn with a flame.

YSHdT s EHT IS SR Cttat ting Class A - Smoldering fires.

YNUSUAL FIRE ANO EXPLOSION HAZARDS

NONE

This informatio * is given without any vbarranty 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 information is offered solely for your consideration, investigation and verification.

PRINTELD N USA



ESHQLD.LIM
arntain

VfLVE for nuisance dust ger A C G. I H 1f worklng in conf1ned space for

‘E? FECTS OF OVEREXPOSURE

long periods of time: 30 M:P.P. C F. or 10 mg/M3. No known

health exposure.

EMERGENCY ANQ FIRST A1D PROCEOURES

NOT APPLICABLE

STABILITY

CONOlTI ONS TQ AVOID

slsmee ol x [ NONEKNOWN E - |-

1NCOMPATABILITY ('d’mmls to auoad)

" NONE KNOUN B

ARDQUS DECOMPOSITION PROOUCTS

sua products of incomplate conbustwn — SmokeL CO etc.
. Hmnoous MAY OCCUR ' . 4 E ’ CONDIT!ONS TO-AVOID .
. POLYMERIZATION — ~
WILL NOT OCCUR - ~X- ) NOT APP[ICABLE :

e

EIiwcf,
pels

STEPS TO BE TAX&N IN CASE MATERIAL IS RELEASED OR SPILLED

‘-lﬂ

5&"&4

)

: Z”“:.,.\\sscnsx‘var—f: smw L]

> iy = mpte s

AK PROCEDURES - Emisnmns

Usual clzan up .fo-r_' dry inert material

WASTE OISPOSAL METHGD

Usual Adi-sno'saL'foLdrv: inert materi al

TS mag‘;yss*Jﬁ';syzcmfs?ammﬁw-}agaamnaa "’“’“”ﬁ“-l TR mﬁ

FﬁSPl nQ Y PROTEC

r“ s proved respirator if in dusty atmosphere. '

v ‘ OCAL EXHAUST ~ SPECIAL
Cvenmation: | 113y bel equired-if in dusty atmosphere.
' MECHANICAL (General) : . omen- - . - -

Pﬁaﬁcfwws gsod’ for employee c'lean'hness. May be used for empl oyee comfort

EYE PROTECTION

OTHER PROTEC TIVE EQUIPMENT

ox T s T T
o SEKBG S iy

o8 e = 2oy o

PAZCAU TIGNS TO 8E TAKEN IN HANDLING AND STORING

NON E' KNOWN

"OTHER PRECAUTIONS

)2ESSER INDUSTRIES
PSTROLEUM & MINERALS GROUP

DATE PREPARED

~

a

July 31,1972




WAGE AND LABOR STANDARDS ADMIN&STRAT'ON
' Buresau of Labor Standarda e
T8

VIATERIAL SAFETY BATA SHE

SECTION |

MANUFACTURER'S NAME

EMERGENCY TELEPHONE NO.

Amoco Oil Company

Aooaess [N umbBer, Street, City, State, ond ZIP Code)

910 South Michigan Ave.

CHEMICAL NAME AND STNONYMS

TRADE NAME ANO SYNONYMS

_MisuegataMLand_pMe fihers -
CHEMICAL FAMILY FORMULA
. " ! "
PAINTS, PRESERVATIVES, & SOLVENTS ALLOYS AND METALLIC COATINGS | Juvo
PIGMENTS BASE METAL , _
- CATALYST ALLOYS ’ i
j | vemcis ) ) METALLIC COATINGS
{.] SOLVENTS FILLER METAL )
f PLUS COATING OR CORE FLUX 1
| aooivives OTHERS : 1
K/ 8
JIGCET >
4
| ' LY 2
] HAZARDOUS MIXTURES OF OTHER LIQUIDS, SOLIDS, OR GASES % _(Wnive) ;1
. V4
i
¢ i
‘. A [} ' ’.' )
] £
L ' Bl
e e s " B i L A R © mua.-..a..:.":-'.‘ : -.:'. ::T . -
| | 801ING POINT CFl) SPECIFIC GRAVITY (H20=1) L
. £ { VAPOR PRESSUAE (mm Hg.) PERCENT VOLATILE iy
g _BY VOLUME (%) , -
i VAPOR DENSITY. 1AIR=1Y) EVAPORATION RATE . . | >
1 1 2] S ;
| sorusiLiTY IN waTeR - 8
i -
[ APPEARANCE AND ODOA . i b.:
B i a0 e o e s i e i s AT R ST SYITTA e o Lo IR e A VI P W S AR »d
4 T N A PR S Sy o .
.’ : 7 i"r'ni ﬁ f '.'.,. TrE ey l -'L; .,,'
| B SRT | ; - . - . — e y
‘ 1 FLASH POINT {Method vaed) FLAMMAGBLE LIMITS 1. Lol Jol s
b - - ,
H { EXTINGUISHING MEDIA : A
W ’ Water
: l SPECIAL FIAE FIGHTING PAOCEDURES :
i :
[ :
UNUSUAL FIRE ANO EXPLOSION HAZARDS ] :
; / 1] ‘ .
. — — e - R S
-y

- ST TRy

A



;(
(

- . soee - .- - e o .
t ORI o3 - A I RN
. THRESNOLO LIMIT VALUE . naren T IR
i1 b 10 mg[M3 ’-
z i EFFECTS OF OVEREXPOSURE T S
s — —_— T
g: ‘b 2 - ‘
] y mnc.mcv AND FIRST AID PROCEDURES = _
| o s
- " n—-n-\-ﬁ"'“.; S~ v Yo i) ey gsigna—p— "‘ - .'\‘! o
= s SN gy -. et ‘,,. R *:'5
ST , mc-nmv DR 1
‘ STABIU" UNSTABLE . CONQITIONS TO AVO.ID s‘: -
....‘_ -7 9 . g . . o - L T S
' } ~staste . | ¢ i
‘ INCOMPATASILITY .(Matarials 10 avoid) . . T
M hd - ) [ .
i...
-} HAZARDOUS DECOMPOSITION PRODUCTS---* -~ . @ ] O fﬁ‘,
: . . CONGITIONS TO, AVOID: iy
3 mazamoous - - - =1 NAY GCCUA R A o b
' .7 POLYMERIZATION . ‘ ) p—d
. = - s Teee . | WILL NOT OCCUR - - - 3
d o - - g

08 3 o o

e

7y L__.E POy F‘..‘-‘ e, T L e i e

LoLN 1T T IR 45 A AN 1 Ao D AT b e -
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v

etce wn b

o2 e

AN .. »
LY e %
st . H
. g s
N
« 3
. Do
N T._-".l
< é . . B »e " |
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. o ALY
3
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S, “

Y
- .l )
L 3 ek

‘| WASTE DISPOSAL METHOD

- for complisnce

RESPIRATORY onvscnow {Sp:e pe)Il hi§h coggen T2

us'e

) :
f . -k
E - . e

% - . -l e s t

L aaces i) sephat PRREE v T ea - el g o DR by g N e »v- * meter '

[ SR = "-'{'j‘\.&-:»‘«#.'—':.a.rw,a-a.‘&wh‘-- B St Ao e I > AR

27 - . e . . .
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»~ D M o A i N
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.

. ation, of Buig a;;ﬁat T E om.eo., v
- resoirasor designe a Tremov Le malver. ee auove !
‘vmnunon _LocaL EXHAUST E . ' ‘?_ . sncw. ) . - N
.'Msanm::AL(Ge'qu‘ :'-', A o - -
PROTECTIVE GLOVES N . EVE Pnoru_:ndu . ca
1 OTHER PROTECTIVE EQUIPMENT : - S = -
D Sl R et O TR I T I i s

e T . --ﬂ‘-'-tvrm:--- Jepe PR
o R Y " ;_‘-‘,:»"- N Y . )
[ i PRECAUTIONS TO 8¢ TAKEN IN HANDLING ANO STO‘R!NG - !.
E o d
1 - - °
! ! - 7. e ;
, CTHER PRECAU"ONS .-
. 1.
{ . -~ 6.
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e fowh Agoroved . : : - Form No. OSFA-

i‘;:z:::e:::.:‘:A::::",%‘:’.m U.S. DEPARTHEAT OF LABOR - - June ;95
e Occupat:onal SaretyuH@a}i’hAdm. R

G 0T NTERAL SARETY DATA SHEET

Ci.. . SECTION 1 - p
“MANUFAC TURER'S NAME EMEAGENCY TELEPNONE NO.
TEXTILLANA DIVISION OF IENI(EL INC 213-772-6381
Aooagss {Number, Sireec, City, State, and ZIP Code)
‘12607 CERISE AVE, HAWTHORNE CA 50250 =
CHEMICAL NAME AND SYNONYMS TRADE NAME AND SYNONYMS
Ammonium $alt of Sulfated Alcohol Ethoxvlate SULFOTEX SAL _
) CHEMICAL FAMILY FORMULA ..
' N Alcohol Sulfate R-0-505 NH_
- o~ . : s .
3 I - : S §c.CTlON 1 HAZARCOUS INGREDIENTS - . - SRR &
: I pamts, prEsERvamIvES, 8 soLvents | % e ALLOYS AND METALLICCOATNGS | s | LV
T ; PIGMENTS _ . . R BASE METAL §
E—‘ CATALYST o ALLOYS 3‘
‘ g‘.vsmcm - o B METALLIC COATINGS 3’
o4 L olvENTS ; , . FILLER MET . {
; .Ef v ' v Ethanol Ji3 . 5-15% | rus COATING OR CORE FLUX E
S ';'. ADDITIVES ] . _ OTHERS i
7k . MAZARDOUS KIXTURES OF OTHER LIQUIDS, SOLIDS, OR GASES ' % | Wi
.'_S_! X 1S ’ . . {Units)
B - :
3
& §
3 : ;
;..’7 -t = e W U o - . PR A O s . .. - - .n
CEPRT T g e EAATE S W T GECTION ML PHYSICAL DATA L ]
;g BOILING POINT PE.) - - . 165 SPECIFIC GRAVITY u-_czo-u 250G 1.014
3 BT ) ;
| VAPOR PRESSURE (mm M) ) o ;SR\%?JJEO'I:,PLE : 37-40
. T Ef varor DENSITY (AIRS D) - . EVAPORATION RATE
: of T . . { =1
; +.1 soLudiuTy In warten miécible -
$ -
" APPEARANCE ANO 000 7ht vellow to white liquid with mild 2lcoholic odor.
: SECTION IV FIRE AND EXPLGSION HAZARD DATA
FLASH POINY  (Mothod usad) i FLAMMABLE LIMITS Led ] Ue!
: L Praosky-Martens, 86°F; 152°F COC Not dezermined
i EXTINGUISHING MEOIA .
o ’ Alcoholic foam, CO, , dry chemial , water
. | SPECIAL FIRE FIGHTING PROCEOURES
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UNION OIL COMPANY OF CALIFORNIA

" CEMENTING GUIDE

COVE FORT PROSPECT

Cement Slurries for use at the Cove Fort Prospect - These.
Slurries are to be used in the following cases unless alternate
instructions are given, or hole conditons indicate a departure.
from the Slurries listed below. Slurries are entirely based
upon previous results and research and will be changed as often
as current research dictates necessary.

Any variance from these Slurries must be cleared with the
District office.

1.

20" Conductor, depth approximately 200' - 300°'.

Type of cement:

Class "B" with 2% to 3% CaCls. 1In rare cases, ‘hole
temperatures may dictate the use of less than 2%
CaClz. A minimum of 75% excess is recommended to
get cement returns to surface.

Water Ratio: 0.67 Ft.3%/sack
Slurry Weight: 118%/£t.3
Yield: 1.15 ft.3/sack

13-3/8" Surface String, depth approximately 1000' - 1500°'.

Type of cement:

Class "B" 1-1 Perlite cement (1 ft.3? cement to 1 ft.3
Perlite) with 40% Silica Flour (by wt. of cement only)

"0.5% CFR-2, 2% Gel and the required percentage of

Retarder based on pumping time and hole temperature.
75% excess Slurry is recommended to g2t cement returns
to surface. 'Hole conditions may dictate using more
than the 75% excess.

Water Ratio: 1.30 ft.3/sack .
.Slurry Weight: 10p#/ft.?® (surface wt.)
Yield: 2.12 ft.3/sack

CONFIDENTIAL
\

This document containg
confidential information
which is proprictary to
Union 0il Co. of Calif.
The contents of this
document are not to be
revealed to any person
without the express
w_n'tten consent of Union
Qi Co. of California.
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2.

Continued-———===s===w-——

b.

A tail in "shoe", Slurry of "B" cement with 40% -
Silica Flour (by wt. of cement only) and 0.75%
CFR-2 with Retarder as required should be run. -

Water Ratio: 0.86 ft.3/sack
Slurry Weight: 118#/ft.?
Yield: . 1.57 ft.3%/sack

9-5/8" Liner, depth approximately 3000' to 4500'.
Lap to be 200'+.

Type of cement:

a.

Class "B" 1-1 Perlite cement (1 ft.? cement to 1 ft.?
Perlite) with 40% Silica Flour (by wt. of cement

only), 2% Gel, 0.5% CFR-2 and the required percentage.;
of Retarder based on hole temperature and pumplng

time. 50% to 75% excess Slurry is -recommended .in
order to bring cement above the- liner lap or hancer..
Hole conditions may dictate using more than 75% excess.

Water Ratio: - 1.30 ft.¥/sack
Slurry Weight: 100#/ft.? (surface. wt.)
Yield: 2.12 ft.3/sack

Tail in with Class "B" cement premixed with 40% Silica
Flour (by weight of cement only), 0.75% CFR-2, and the
required percentage of Retarder.

Water Ratio: 0.86 ft. 3/sack~
Slurry Weight: 118#/ft.?
Yield: 1.57 £t.?/sack

Liner Lap Squeeze.

Type of cement:

.

Class "B" cement premixed with 40% Silica Flour
(by wt. of cement only) and 0.75% CFR-2.

' Water Ratio: 0.86 ft.3/sack

Slurry Weight: 1184/ft.3
Yield: 1.57 ft.3/sack.
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4. Continued----=-
b. Class "B" cement premixed with 40% Silica Flour

(by wt. of cement only) 0.75% CFR-2 and densified.

Water Ratio: 0.78 ft.3/sack
Slurry Weight: 121#/ft.°3
Yield: 1.49 ft.?/sack

5. 9-5/8" Liner Tie Back String, depth approkimately 900"' -

1300°'.

Type of cement:

a. Class "B" cement with 40% Silica Flour (by wt. of
cement only), 2% Gel and 0.75% CFR-2. Retarder is
not required in most areas. 20% excess Slurry is
recommended. _ :

Water Ratio: 0.81 ft.?3¥/sack
Slurry Weight: 1214#/ft.°2
Yield: 1.53 ft.3/sack
6. Lost Circulation Plugs.
Type of cement:
a. A 168 ft. HOWCO mix of Gel-Gilsonite (batch mixed -

"100 1lbs Gel, 600 lbs. Gilsonite), followed by 1-1-1

sand, Perlite, "B" cement (100 lbs sand, 1 ft.?3
Perlite, 1 ft.3 cement), with 0.50% CFR-2 should be
used where extensive lost circulation. exists. .. This
Slurry must be batch mixed in a blender.

Water Ratio: h 1.05 ft.a/éack
Slurry Weight: 1213/f£t.°3
Yield: , 2.22 ft.3¥/sack

7. Sidetrack Plugs - Plug Backs.

Type

a.

of cement:

A HOWCO mix of "B" cement with 40% Silica Flour
(by wt. of cement only), with 0.75% CFR-2 and
required Retarder. This Slurry must be batch
mixed in a blender. '
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7. Continued-===--
Water Ratio: . 0.78 ft.?/sack
Slurry Weight: . 1214/7fFt.3
Yield: o 1.49 ft.3/sack
GENERAL B

Excess cement should be mixed in all cases to assure complete-
coverage of the casing strings.

NOTE:

In any event that returns to the surface are not
obtained during cementing of the 13-3/8" surface
string or the 9-5/8" tie-back string, a detailed
- procedure for a top job, sandback, or alternate
plan of action, as determined necessary, must.
have approval of the District office prior to
proceding. '
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* UNION OIL COMPANY OF CALIFORNIA
PROPOSED CEMENTING PROGRAM .

. (Applies'tofCaéing Program)
CU.FT. ' o

', SLURRY  CU. FT.  TOP CEMENT  HOLE  TYPE -
CASING SIZE TOTAL EXCESS COLUMN SIZE - CEMENT REMARKS u , .
20" 691 254 ~ surface - 26" “B" ' “B" cemeiit to be accelerated with
. | . A 2% to 3% CaCly. - -
13-3/8" 1809* - 651 Surface 17-1/2" "B" "B" cement, 1l-1 Perlite with 40%
: : - Silica Flour, 0.5% CFR-2, 2% Gel
and required Retarder.
9-~5/8" Liner 927%* : 266 1300°" 12;1/4“ "B" L1 éement, 1~1 Perlite with 40%
: Silica Flour, 0.5% CFR-2, 2% Gel
and required Retarder.
9-5/8“M 600 94 Surface 13-3/8" "B" "B" cement, l-~1 Perlite with 40%

Tie-Back : A Casing ~ Silica Flour, 0.75% CFR-2 and 2%

*Last 200 cu. ft, with 40% Silica

Flour, 0.75% CFR-2 and Retarder
. as required.

All Cement to be retarded to acceptable specifications.
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BOP. 'TES‘I‘.ING PROCEDURE -

CONDUCTOR CASING

A.

Install a 20" - 2000, 20" slipweld casing head on
20", 94#, K-55 buttress casing stub. Weld casing-
head inside and outside. Test between welds to
500 PSI. (Do not exceed collapse pressure - 520
PSI)

.Install a 20" drilling spool with two 3" outlets

immediately above the casing head. Install a .
20" - 2000 sShaffer hydraulic single gate BOP .with
blind rams on the 20" drilling spool. Install a
20" - 2000 hydril BOP on top of the 20" - 2000
Shaffer hydraulic gate. 1Install flow nipple (to
be replaced with Grant 20" rotatlng head if nec-
essary).

Test BOP's prior to drilling out of 20" caeing,as~
follows:

L.

Displace mud through drill pipe at 90' with
cold water, flushing all mud lines with cold
water.

Pull and stand back drill pipe. . Pick.up and
run a larxge sub with bit inside hydril preventer.
Close hydril with blt 1mmed1ately below rubber

. element.

Test (pumplng through Kelly) 20" ca51ng, Kelly
and rotary hose, BOP, kill and choke valves
and casing head to 500 PSI for 30 minutes.
Bleed off pressure and open hydril.

Remove tools from hole. Close CSO rams in
single gate. Test casing head, single gate,
wing valves and kill line to 500 PSI for 30
minutes. Pump through kill line. Bleed off
pressure and open CSO rams. :

Close kill line valve on drilling spool. Test
lines and manifold to 1000 PSI.
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I.

II.

20" CONDUCTOR CASING - Continued-=---

C..

6. Test down stream (diverter line) valve for.
operation and flow to mud tank.

7. Drilling spool with 3" outlets to be installed
immediately above the 20" - 2000 slipweld
flange and below the 20" - 2000 single gate.

13-3/8" CASING

A.

Install a 12" Series 900 x 13-3/8" slipweld casing
head on 13-3/8", 54.5#, K-55 buttress casing stub.
Test between welds to 1000 PSI. (Do not exceed
collapse pressure - 1130 PSI). '

Install a 12" - 3000 x 12" - 3000 drilling spool
on 12" -3000 casing head. 1Install a 3" kill line
and a 3" choke line to the side outlets of the

drilling spool. Install a 12" - 3000 Series 900)

hydraulic double gate BOP with drill pipe rams

and blind rams on top of drilling spool. Install
a 12" hydril, 900 Series (3000 PSI) on top of the
hydraulic double gate. Install a drilling nipple
and flow nipple. (To be replaced with a 12" - 900
Grant rotating head if temperature exceeds 71.1°C

‘(160°F).

Test BOP's prior to drilling out of 13-3/8" casing
as follows:

1. -Dlsplace mud through drill pipe at 90' with-
cold water, flushing all mud lines w1th cold -
water.

2. Close drill pipe rams with lower tool joint
- of top single immediately under pipe ram.

3. Test (pumping through Kelly) 13-3/8" casing,
Kelly and rotary hose, BOP, kill and choke
valves and casing head to 1500 PSI for 30
minutes. Bleed off pressure and open rams.

4. Test 12" hydril on 13-3/8" surface ca51ng to
1500 PSI.

a. Run a large sub with bit inside hydril
preventer. Close hydril with bit im-
mediately below rubber element. Pump
through Kelly to test hydrll, casing,
etc.
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II.

III.

IV.

13-3/8" CASING - Continued

5..

Remove tools from hole. Close blind rams in double
gate.- Test casing head, double gate, wing valves,
kill and choke. lines to 1500 PSI for 30 minutes.
Pump through kill line. Bleed off pressure and
open blind rams.

Test Kelly cock to 1500 PSI.

a. Observe accumulator operation during closing .
and opening. Record the time required for
each closure and for pressure recovery to
normal. Note and correct any questionable
functions. Inspect and make repairs to any
line leaks.

Operate double gate, choke and kill valves when
éut of hole with drill string.

Test complete BOP assembly weekly.. Record all
pressure - time data. Make repairs as required
prior to resuming operations and record same.

If a Grant rotating head is required for aerated
drilling operations, use only high temperature :
rubber pack-off assemblies.

9-5/8" LINER

A.

9-5/8" LINER TIE-BACK

Following installation of the 9-5/8" casing string
liner, test B.0.P.E. with the same testing procedure

' as employed on the 13-3/8" casing, to 1500 PSI.

PR

A.

Followirng installation of the 9-5/8" tie~back string,
remove the 12" - 3000 x 12" - 3000 drilling spool .
and .install a 12" - 3000 x 10" - 2000 expansion spool
complete with pack off and two 3" - 3000 flanged
outlets with 3" - 3000 WKM valves on top of the 12"
casing head. 1Install a 10" - 2000 WKM master valve
on top of the expansion spool. Install a 10" - 2000
X 12" - 3000 drilling spool complete with side out-
lets and valves on top of 10" - 2000 WKM master valve.
Reinstall B.O.P.E. as required for 13-3/8" casing..
Test B.O.P.E. with the same testing procedure as
employed on the 13-3/8" casing to 1500 PSI.
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V.

~GENERAL

A. A tested maintained full opening drlll pipe safety
" valve shall be kept in readiness 1n an open position
oh the rig- floor.

B. B.0.P. drills will be conducted and recorded on a
" weekly basis for each crew.

C. See enclosed drawings for detailed B.0.P. stacks
and choke manifold.



L.
BOP DETAIL AND TEST SPECIFICATIONS

CASING =~ COLLAPSE BURST PSI CASING TEST PSI e
BOP SIZE PSI MIN. YIELD DEPTH TOP BOTTOM REMARKS
20"-2000 Shaffer 20" 520, 2110 250 500 625 Test between welds on
Hydraulic single . . csg. head to 500 PSI
gate (blind rams). : S Limited by collapse
20"-2000 hydril. P - . PSI of 520. Burst

. L ‘ S.F. = 3.38

12"-3000 Series  13-3/8" 1130 2730 1500 1500 2250 Test between welds on
900 Shaffer ‘ o _ csg. head to 1000 PSI
Hydraulic double - Limited by collapse
gate (drill pipe . . - PSTI of 1130. Burst

and blind rams). - , S.F, = 1.21.
12"~-3000 Series : :
900 Hydril. . ‘ .
12"-3000 Series 9-5/8"/364 2020 3520 3200 1500 3100 Burst S.F. = 1.14
900 Shaffer . o ‘ . S ,
Hydraulic double

gate (drill pipe

and blind rams). , _ _

12"-3000 Series 900 ' . : _ "

Hydril. . : ' o o .
12"-3000 Series - 9-5/8"/40#% 2570 - - 3950 1300 1500 2150 Burst S.F. = 1.84
900 Shaffer ' ' _ . . : . |
Hydraulic double

gate (drill pipe

and blind rams).

12"-3000 Series

900 Hydril

NOTE: All tests are to be made prior to drilling out of casing.
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UNION OIL COMPANY OF CALIFORNIA -

GEOTHERMAL DIVISION

- 'COMPANY DRILLING FOREMAN'S
INSPECTION CHECK LIST FOR BLOWOUT PREVENTER EQUIPMENT

"~ BLOWOUT PREVENTERS

The following equlpment has been tested with water. List time interval,

test pressure and results.

1.
2.

| 3.
.4.' .

-5.

7.

. 8. ..
L..9.

2.
3.

4.
5.
6.
7.
8.
9.

10.

11.

12.

13.

14.

'Choke manifold valves"
JKill 11ne and valves‘
~.'Kelly cock ‘ '
‘Standplpe valves

‘Rotary hose

. Are choke 11nes installed properly?
 Are hand wheels 1nstalled and braced? .- v T

fl.ﬁ

Hydril _ - -

Pipe rams

Bllnd rams

Safety valves S .‘”.'f L .

- MISCELLANEOUS CHECK. LIST:

Can rams be locked in closed posrtlon from out51de substructure?

'Are'all outlefs.eQuipped.with highibressure fittings’

Are relief 11nes of large capacity avallable, if needed.to hold
pressure down on surface casing? : .

Do valves operate properly?

Are handles installed and within easy reach?

Are BOP's properly braced?

Are bolts in all bolt holes?

Do all bolts have nuts?

Are all threads filled?

Are choke lines and emergency flowline tied into mud gas separator?

Can gas separated from the mud be safely discharged or flared?

Are there separate fill-up and kill lines?




N

15.
16..
. 170

18.
19.

~ 20.

-~ 21.
22...

23,
- 24.
. 25.

26.
27.
28.

29.

What chokes are in manifold? i.

Chokes on location (No.

Page Two of Two

... Ro. 3

& Size)

Indlcate below the pOSltlQn of the rams in the BOP stack.

* Ram
Upper
Middle

Lower

Does each crew have regularly scheduled BOP drllls?

Are "on bottom" drills,

properly?

Slze

"while tripping® drills, "drill collar"
drills, and "out-of-hole: drills held at 1ntervals, and are the

' times and results entered on the daily drllllng report?

Are pit 1evel 1nd1cator, £low sensor and stroke counter working

loss or gain?

- Do alarms work and are they set close enough to sense lmmediate.‘"

_.Is there:a specified procedure for hole fllllng (number of stands) |

and is this done more often when drill. collars and. heavy-wate

pipe are pulled?.

How is hole flll-up measured?

Are crews 1nstructed as to procedures durlng tr1p if’ swabbrng or :""

lost c1rculatlon is detected?

Has each crew 'been instructed on proper emergency back-up operatlon

-Are charts- posted on the rig show1ng barrels to be pumped from L ‘
pits with various amounts of pipe: removed from hole’

of BOP system us1ng nltrogen bottles?

Are maximum surface pressures allowed ln well speclfled‘and

posted? .

'Has mud program been posted on location?

Is sufficient mua stock available?

The BOP equlpment conforms to specifications w1th the following

approved exceptions:

Indicate time in seconds to perform the following:

a. Open choke manifold

b. Close Hydril

See.

Sec.

c.. Close pipe rams
d. Close blind rams

Sec;
Sec.

Check accumulator pressure before and after above operatlons and

record:

Before

PSI, After

PSI.

Signed:.

Y

Company Drilling Engineer or
Drilling Foreman
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CONTRACTORS DRILLING FOREMAN'S INSPECTION CHECK LIST FOR BLOWOUT
PREVENTER EQUIPMENT

WELL NAME AND NUMBER
DATE:

SIZE CASING:

SIZE AND SERIES OF BLOWOUT PREVENTER:

The following list is to be checked by the Contractor' s Drxilling
Foreman, signed and turned in to the Union 0il Co. Drilling Foreman as
spon as pOSSlble after nippling up’ blowout preventers.. It must be done

‘.grlor to drllllng out shoe.

1. Are Kelly: cocks ‘in worklng order’-

'"Is Kelly cock wrench avallable and easily locatéd’

2.‘ Is a Lower Kelly cock w1th lifting dev1ce on the flocor?

. Cross-over subs to drill collars’ ' 'Q Inside BOP’

| Sr————————————
v .

.3. ' Is the accumulator fluld level 0. K.. B
4. 1Is a test plug ava;lable’ ’

5.  Are BOP hand wheels 1nstalled and properly braced’

. 6. . Are klll llne,.flll—up llne, and choke 11ne properly 1nstalled
' -‘accordlng to- specrflcatlons° S

'7.7T'Are all outlets equlpped Wlth hlgh pressure flttlngs°

8. .Does equlpment hold accumulator pressure W1thout leaklng or
©  unusual-amount of pump operation?

9. Q'Does accumulator pump operate w1thout leak:.ng'>

wlo. " Are BOP's properly braced to- prevent wobole as drllllng proceeds?

11 Casing head inspection:

a. Did all bolts have nuts?

b.: Were all nut threads filled?

Cc. Did you see nuts tightened by appllcatlon of hammer or
wrench?

This equipment has been tested to PSI with .and
(type of fluid)

was found to be in good order.

Signed by:

Contract Foreman

Representing

(Contractor) )
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UNION OIL COMPANY OF CALIFORNIA

PROPOSED CASING PROGRAM - (GENERAL)
Cove Fort Prospect (Utah) . .
CASING SIZE 'TYPE  GRADE  WEIGHT/ MUD WT./ FROM/ TOTAL. SAFETY FACTORS
JOINT CASING FT.  CU. FT. AMOUNT. COLLAPSE  BURST  TENSILE
20" Butt K-55 944 72 0/250'  250'  4.16 16.88 - 62.94
13-3/8" Butt K-55 ~ 54.5§ 72 0/1500' 1500' * 1.51 3.64 ~ 10.43
9-5/8" Butt K-55 . 364 72 1300/3200' 1900'  1.26  2.20  8.25
9-5/8" Butt K-55  40# 72 0/1300' 1300' " 3.95 6.08 12.12
7" 8 RD K-55 264 72 1800/T.D. * ' NOT APPLICABLE '

*n slottéd liner may be installed for formation control, and hung inside the 9-5/8" casing,
Formation conditions will dictate number and size of slots. Actual amount of 7"

uncemented.

liner required will be determlned following well test.

CASING SPECIFICATIONS

PSI BURST TENSILE LBS.

9"‘5/8"

'CASING SIZE TYPE JOINT GRADE WEIGHT/FT. PSI COLLAPSE MIN. YIELD MIN. YIELD
20" Butt K-55 944 520 2110 1,480,000
13-3/8" Butt K-55 54.5% 1130 2730 853,000
9-5/8" Butt K~55 364 2020 3520 564,000

Butt K~55 404 2570 3950 630,000

CONFIDENTIAL

This document contains
confidential information
which is’ proprietary to
Union Qil Co. of Calif.
The contents of this

- document sre not to be
re.ezled to an-/ person
wilhcut the esgpress
Wiitt~n ens—at of Uan .
Ot Co. wi {alitornia, -
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EQUIPMENT _
Typical land rig capable of 10,000 feet of drlll-
ing with acceptable safety features and requlred
auxlllary equipment.

The 5pec1f1c .rig is not known at thlS tlme, but :
actual speclflcatlons w1ll be- submltted prlor'to
the start of‘operatlons complete with a dlagram
indicating ‘the poaitian‘qﬁ the iadiyidual.éQuip-
ment items. | o 3
A‘tjpiéal‘rig iajout is'attached,:fﬁ. ' ~“P;fﬁl

oy



EQUIPMENT

RIG LAYOUT

FLUID FLASH SEPARATOR
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TESTING, LOGGING, AND PLUG AND ABANDONMENT -




CONFIDENTIAL
‘\

Thls document containg

. GENERAL TESTING PROCEDURE = ¢onfidential information

'Wm‘:h iS proprietary to
FOR AN EXPLORATION WELL Mricn Cit Co. of calif,
- . The contents of this
dr bment are not to ber
’ : >7I2d to any ‘person
Drill ng Test RS whc 't the expross

witien consent of 'Jmon‘
After drilling and completing the geothermal well$’ ﬁcéhart
flow test is conducted before disassembling the rig. - The
purpose of this test is to insure the proper installation .

" and functioning of the -completion equipment and to estimate
the production capacity for the surface equipment needed for
subsequent testing. The rig test consists of flowing the

" well through a temporary venting system, flashing the steam

. to the atmosphere and collecting the water for proper disposal. -
- Wellhead flowing pressures and temperatures are recorded; and,
upon concluding the test, wellbore pressure and temperature
data may be collected. Total mass flow rate is monitored.
during the test. This test generally requires less than one-
day to complete.

Reservoir Analysis'Test

Upon determining the approximate production'capacity from the
drill rig test, surface testing equipment is installed and
connected to the well. See details of work, Section C, Figure
6 for well head configuration. The test apparatus consists of
a separator to segregate and measure the steam and water for-
individual analysis, a storage system to collect the water

and condensed steam for proper disposal, and measuring and
sampling devices to determine the £fluid properties. wh_le flow-
ing. - .

The general test procedure consists of flowing the well throughw
the surface testing equlpment until the well has cleaned up and
has obtained stable reservoir flow conditions. During this
production period the wellhead flow conditions are monitored

as well as the separate steam .and water conditions. Samples

of steam condensate and water are periodically collected for
chemical and corrosion analysis. Steam quality and water scal-
ing tendencies are also investigated. Heat exchanger. tests on
steam and water may also be conducted. - After the well has flowed .
for a sufficient time at stable coaditions  to gather the necessary .
data, the well is shut-in and downhole pressure and temperature
recording devices are run in the well to the reservoir depth
record post production transient phenomena.. This entire test

can be conducted within 10 days under proper conditions; however,
extended test periods of over a month may be required to obtaln
the pert nent data.
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PLUG AND ABANDONMENT

Plug and Abandonment procedures will follow details and .

rules set forth in U.S.G.S. orders (Geothermal'Resources

' OperatiOnal’Ordei.No. 3).
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CONFIDENTIAL

This document contains

. confidential inform.:tion
EMERGENCY ACCIDENTAL SPILLS & DISCHARGES .- iwhich is proprictary to

’ i : Union Oil Co. ot C:lit.

: ‘The contents of tais .

CONTROL PROCEDURES - o document are not to e

revealed to any person

without the express
. written .consent.of Union
. . Oit ‘Co." of California.
Introduction _ ‘

rugged hills and canyons. The cduntryside is used for.

Cove Fort Prospect'ig located approximaﬁely‘zo - 25 miles

north of Beaver, Utah} in sparsely populatgd:moderately

cattle grazing, mining, watershed, and for hunting.

Potential Locations Where Discharge Incidents Might Occur

A. Poténtial~locations for accidental spills-&re;‘-

1. . Drilling Rigs.
2. Waﬁer'ponds, or mud pits.

3. ..Pipelines at wells or drillsites.

B. - Drilling'Muds - Muds are a mixture of ‘water, chemicals,

and solidiba;ticles used in drilling 6pératibﬁs to. .
lubricate and cool thé bit in the hoie,'énd to éarry<
cuttings out of the hole. 'Diilling mud;'éreastSIEd,in
éumps at the drilling locations. Thesé §uﬁpsraxef6p§n~
and are adequa#e1y sized to hold the volumé'hgceSBaryi
for the.operation. Potential circumstances of discharge
are minim&l, but could occur by: |
1. Sump.overflow. .

2. Sump wall seepage or wall breakdown.

3. Mud discharge from elsewhere<on-location;

4. -Shallow lost circulation channeling'to surface.



" Co Lubricating or fuel oils and petroleum products -

:}. ' A discharge of this type would probably be very small
'ST' and fr&m equipment used in the field. Potenﬁial
locations for accidental spills are: - .
1. Drilling equipment-énd machinery a£ and around
drilling locations.
..2. Other miscellaneous equipment and machinery at
well §ités and on rbads. .
D. Cpnstruction/maiptenance debris —'Minof consideration,
vfhsuélly ébleito be cleaned up on the job.» Poéentiai
locations are the séme as fbr 1ubricétiﬁg or fueif'-'
‘ biis, (C), above.’ -
III. Possiblé Water Quality Affects
61-. * A.'" -Condensate oridrilling'muds,
.1, Contaminate‘wéter'possibly making it unéuitable.
for human or wildlife consumption. | - |
2;. Possible -detrimental affect to flora of area..
3. Inéfease turbidity of water by particulates in
fluid or By soil erosion. |
B. Petroleum‘products.
1. Contaminate water.
2. Cover wildlife and plant life.
. C. Construction qebris - possibly increase turbidity. -
IVv. Plan for Clean-up and Abatement
Qc) In the event of discharges of condensate, drilling mudsf )

petroleum products or construction debris, the overall

-2-



A

contingency plan for the Cove Fort Field, Beaver and

Millard County, Utah, is as follows:

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 heavy

equipment, regulate field operations, or do other'

work as appllcable for. control and clean-up of sp111
- If Splll is small (i. e., less than: 250. gallons) and

' easily containable.without endangering waterShed,

Field Drilling Foreman will direct and snpervise~

'complete clean-up and return to normal operations.d
.If spill is larger than 250 gallons, or is not eas;ly

‘contalned, or endangers or has entered watershed,

Field Drllllng Foreman W1ll proceed to take necessary S

_actlon to curtall,.contaln and clean-up.spxll, and

notify personnel as follows:

1.

Call out heavy equlpment, regulate fleld productlon,
etc. ' |
Call for contract vacuum trucks or water pnmp

trucks.

Call District Drilling Superintendent, and agvise
of spill.
Don L. Ash

Office (707) 542-9543

(1]

Home : (707) 539-9314



THE DISTRICT SUPERINTENDENT WILL:
1. Brief his immediate supervisor (District Manager)
on the situation and course of action underway.
Vane E. Suter - District Operations Mangger
Office: (707) 542-9543

Home : (707) 527-5236

2. Notify the following agencies or regulatory bodies
as soon as practical and work closely with them

in all phases of operations.

1. United States Geologic;l Sdrvey
District Geothermal Sppervisor
Room 442, Post Office Bldg.'
Salt Lake City, U;ah .

Office: (801) 524-5245

Res. : (801) 532-2642

2. United States Forest Service
Fishlake National Forest Service
Fillmore Rangers Office"

.Fillﬁore, Utah |

(801) 743-5721

3. Bureau of Land Manageﬁent
Department of Interior
Area Office (Richfield District)
Fillmore,.Utah

(801) 743-6811

-4-
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4.

4. Department of Natural Resources -
Division;Qf Water Rights’
State Engineer
442 State Capitai
Salt Lake City, Utah

(801) 328-6071

5. United States Geological Survey
Conservation Division - Western Region Afeé
Geothermal Supervisor
2465 East Bayshore
Suite 400 - Second Floor
Palo Alto, California 94303

(415) 323-8111

6. Utah State Fish and Game Departmént
| Regional Office

622 North Main

Cedar City, Utah

(801) 586-6803.

Specific Procedures:

a. For drill water:
Contain spillage with dikes if possible
haul to disposal sump or well by vacuum or

water trucks.



b; For drilling mﬁd:
Repair sump or cpntain with'dikes.
Haul liquid to another sump or available taﬁkv
or approved disposal site.
Dry and solidify other material, compact and
bury solids where possible. |

c. For petroleum products:
Contain spill with available manpower.
Use absorbents and dispose of same in County
approved afea.

d. For construction debris:
Pick up or otherwise contain and remove to

disposal area.

5. Have source of spill repaired at earliest practical

time.

6. Continue working crews, equipment and vacuum trucks

on clean-up until all concerned agencies are satisfied. -

Cove Fort Field‘Inférmation:

Field Drilling Supervisor .

Responsible for carryiné out overall Contingency Plans. '
- 1. Field Personnel:

Union 0Oil Company Drilling Supervisor

2. All others as needed.

-6-
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3. . Office Pgrsonnel - notify one of the,fqllpwing at

(707) 542-9543 or:

Don Ash - District Drlg. Supt. . . . . .,.(707) 539-9514 X

Vane Suter - District Manager . . . . . . (707) 527-5236 "

4. Advise livestock owners and affecied‘parties if spill

affects cattle or property.

5. Outside contractors for crews and equipment, if
heceséary:
Howard Construction Co. . . . . . Shop- (801) 676-2312
| Home. (801) 676—8862
Any other available construction firms in~afea, as .

needed.

Confirm Telephone Notification to Agencies and Rejulatory

Bodies

Telephone notification shall be confirmed by the District
Drilling Superintendent in writing within tvo (2) weeks of

telephone notification, containing:

1. Reason for discharge or spillage.
2. ' Duration and volume of discharge.
3. Steps taken to correct problem.

4. Steps taken to prevent re-occurrence of problem.

-7~



HYDROGEN SULFIDE (H,S) AND AMMONIA (NH3)

CONTINGENCY PLAN

UNION OIL COMPANY OF CALIFORNIA-
" . GEOTHERMAL DIVISION

COVE FORT, SULPHURDALE PROSPECT
'~ BEAVER - MILLARD COUNTIES
B . 'UTAH

Don L. Ash



HYDROGEN SULFIDE (H,S) AND AMMONIA (NH3)
r .

CONTINGENCY PLAN

INTRODUCTION

It is Union 0il Company's intent to provide a safe working place, -
not only for it's own Employees but also for those of other firms
whose services will aid in the drilling, evaluation-and“hopefully,

the development of the Cove Fort'f Sulphurdale Prospect. -

. There is a possibility of encountering toxic ﬁydrogen Sulfide gas -
within the boundariee of this Prospect. :The Uniou.oilACompany and
- the drilling contractor will make every effort.tasérouide adequateA.:
safeguards against harm to persons on the rig and_in.the immediate
vicinity from the effects of Hydrogen Sulfide which ma}, under '

emergency conditions be released to the atmosphere.

An extremely remote 90551blllty of encountering'ammonia gas,

particularly at toxic levels, also exists. Even though it poses

an almost negligible potential danger,. and is considerahly less -

toxic than HyS under 51milar conditions, NH3 (gas) w1ll.he treated;
.under the same stringent contingency plan. in order to prcv1de
maximum personnel safety in the unlikely event an.emergency 31tnatian

would occur.

The Union Oil Company intends to keep all formations over balanced
. so that no intrusions of gas will occur. However1 we have provided

plans in the event of an emergency so that it-could ‘be handled

+Y



Hydrogen Sulfide And Ammonia - Contingency Plan

safely and with a minimum of trouble. It is anticipated that if
H,S and/or NH5 gas is encountered it will be low pressure and its
reaching the surface would most likely be a result of lost circ-

ulation. -

This plan'provides for personnel safety programs, precautionary .

' measures, safety equipment, emergency procedures and general
information necessary to safely operate in a sour: gas area.

.To be effective, the plan requires the co-operation and effort of
each person participating in the drilling of the well(s). Each
person.must know his responsibilities and.duties, not only under
riormal operations, but while operating under emergency situations.

" The person should therefore familiarize himself-witn:the location
and cperation'of all safety equipment and see that his own equipment
is properiy stored, easily accessible at all times, and routinely

mzaintained.

. GENERAL INFORMATION

The-drilling contractor's personnel, necessary service company
‘personnel, and Union.Qil Company personnel will be thoronghly
trained in the use of.breathing equipment, emergency prccedures,.
individual and group responsibilities, and first aid. The Union
0il Company anc the drilling contractor will keep a list, at the
drill site; of all personnel who have been through special train—.'

ing programs.

‘All personnel shall undergo an eardrum examination before assignment

-10-



Hydrogen Su;fids Arid Ammonia - .Contingency Plan -

r
P

to this area. Persons with perforated eardrums are prohibited

from working in a Hydrogen Sulfide environment.

Two briefing areas shall be designated at each drlll site. These .
areas will be situated to provide one brleflng area.that.would be .

upwind¢ of the well at any glven time.
Smoking will be allowed only in designated areas.

All nersonnel, without exception when coming on thevdri;l'site must .
proceed directly to'the Union 0il Company's dtiliing'foreman or the'
drllllng contractors superv1sor for a551gnment of breathlng apparatus
and instruction and orientation briefing.. Each person w;ll be |

- required to read the ”HZS and NH3 Contlngency Plan“ and.verlfy that
he has read and Lnderstands the procedures by SLgnlng~the form '
provided.. The 51gned form will be forwarded to the Unlon Oil d:xll—

ing supervisor, or his desxgnated representatlve.j,:

A list of emergencf stations and phone numbers.of’ée;scnnci.and;“
agencies'to be contacted in case of an emergency‘wilxzﬁenposted at
the follov;ring Places: 3 | » e o
1. Union 0il drilling snpervisorPs trailer.
2. Drilling contractor$s supervisor;s trailer.
3. Drilling crew's change house. .

4. ‘Briefing areas - if briefing area is not one: af the above..

-11-
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Evacuation Plan

Uptn completion of each drill site an altern:te escape route (one .
_other than the main access road) and evacuation procedures,
applicable to the particular drill site, will be outlined to -all

personnel.

All.Noﬁ-essential personnel will be evacuated when extreme danger
to life exists. The evacuation will be under the supérvision of
~ a person designated by the Uﬁion 0il Drilling Foreman.

1. 'D)‘not panic! : | |

2. Be'aware of wind direction.

3. TFollow instructions.

_12_
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-
.

PHYSICAL EFFECTS OF HYDROGEN SULFIDE

1000

TABLE "A"™
CONCENTRATION
GRAINS/ ' ’
PERCENT (%) 'PPM 100 STD. FT.} PHYSICAL EFFEC_TS
0.001 10 .65 Obvious and upleasant odor. .
0.002 20 1.30 Safe for 8 hours exposure.
0.01 100 6.48 Kills smell in.:3 to 15 minutes:;
may sting eyes and throat.: :
0.02 200 12.96 Kills smell.shortly, stlngs eyes
' and throat.
0.05 500 32.96 Dlzzlness, breathlng Ceases in a
few minutes; needs prompt
_ art1f1c1a1~resp1ratlon
0.07 700 45.36 Unconscious quickly; death will
result if not rescned promptly.
0.10  64.80 Unconscious at once; followed by

death within minutes..

\i.. .



Hydrogen Sulfide And Ammonia - Contingency Plan

r

PHYSICAL EFFECTS OF AMMONIA GAS

TABLE "B"
CONCENTRATION
PERCENT (%) PPM PHYSICAL EFFECTS :
0.005 : 50 ' Odor detectable. Prolonged repeated
o : : T exposure produces no injury.
0.01-0.02 ., 100-200 - No adverse effect for average worker.
: ) Exposure produces some discomfort
' but no . lastlng effects.
0.03-0.07 "300-700 Produces nose and throat.lrrltatlon
' - and eye irritation with tearing.
Exposure should be avoided but usually
no serious aftereffect with short
infrequent exposures. -
0.1740.30 1700-3000 . Produces convulsive coughing and
: severe eye irritation.. Dangerous for
even short exposure. May be fatal.
0.5-1.0 - 5000-10,000 Produces respiratory spasm; rapid

asphyxia. .Exposure. is rapidly fatel,

rl4—
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TOXICITY OF VARIOUS GASES

s

~-15-

TABLE "C"
‘COMMON NAME CHEMICAL SPECIFIC THRESHOLD' HAZARDOUS? LETHAL® .
. FORMULA  GRAVITY LIMIT LIMIT ‘CONCENT-

(5G) : . . RATION.
SG AIR=1 '

HYDROGEN CYANIDE HCN  0.94 " l0ppm 150 ppm/hr 300 ppm

HYDROGEN SULFIDE H,S 1.18 -~ l0ppm® 250 ppm/hr 600 ppm

20ppm” -

SULFUR DIOXIDE - 809 2.21 ‘ Sppm - - 1000 ppm
_ CHLORINE | c1, ' 2.45 1ppm 4 ppm/hr 1000 ppm
CARBON MONOXIDE co 0.97 o 50ppm 400 ppm/hr 1000 ppm
CARBON DIOXIDE  CO3 1.52 5,000ppm 5% ° .10 8.

METHANE CH, ~0.55 90,000ppm (9%8) Combust- -
. -ible above 5%
| ' inAir
AMMONIA GAS | NHg 0.597 100ppm  1700ppm 5000 ppm



Hydrogen .Sulfide And Ammonia — Contingency Plan -
' r
TOXICITY OF VARIOUS GASES - Continued
!Threshold Limit - concentration at which it is believed that
all workers may be répeatedly exposed day after day without

adverse effects.
2Hazardous Limit - concentration that may cause death. -

3Lethal Concentration -~ concentration that will cause death.

with short-term exposure.

*rhreshold Limit = 10 PPM - 1972 ACGIH (American Conference of

Governmental Industrial Hygienists).

SThreshold Limit = 20 PPM - 1966 ANSI acceptable ceiling .
concentration for eight-hour exposure (based on 40-hour week)
is 20 PPM. OSHA Rules and Regulations (Federal Register,.

Volume 37, No. 202, Part II, dated October 18, 1972).

SAFETY EQUIPMENT

Automatic “Hydrogen Sulfide"” continuous.mohitdfi#g detectors with
audio alarms will be placed at the shale shakerS'aﬁd‘on the fig’
fléér. -Portable hand operated H2S detectors can also be ufilizééi
for dstection of Sulﬁhur Dioxide and ammonia, and H,S, Soz,'aﬁd

NH3 detector ampules, will be readily available for spot checks.:

~16-
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Self contained br~athing equipment and resuscitators will Le
readily available for emergency use. Approved first aid kits
‘'will be located at both briefing areas.

‘ Approved blowout preventionAequipmenﬁ will be installed}

- maintained, and frequently tested.

- An adequate degasser, manifolded to permit gas exhaust to be
piped to one of two burning pits. -Gas will always be vented

to the pit downwind of the rig.

Explosion proof electric fans (bug blowers) will be positioned.
to insure adequate circulation in critical areas, should gas

be encountered.

Wind socks or streamers will be positioned so as £Q‘be in-éasy -
view of rig floor, and both briefing areas during both night and

daylight hours.

Warning signs will be available for posting.on'fhe.acceSS'road ,5 |

to the location. "No Smoking"” signs will be posted. .

TRAINING

A training and information session will be.conductéd coveiing
the following:

1. Location of HS and NH3 safaty equipmeﬂt, pdrtable fire

extinguishers and H2S and NH3 detectors.
-l17-
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TRAINING - Continued-

2. Proper use of HyS and NH3 detectors.

3. General information on breathing equipmént including‘
length of time it can be worn, testing for leakg'éround
face and hose connections, warning signals when pressure
is depleting, maintenance and storaée procedures.

4. Préper use of oxygen resuscitators. | o -

5. Importance of wind direction when dealing with H2S and NHj3.

6. Procedure for rescuing a person overcome‘ﬁy H3S ﬁnd/or NH3.

7. Responsibilities and duties during an emergency.

8. Condition I, II and III alerts.

A drill, with breathing equipment, will be conducted with each
crew, including the mud loggers and mud engineer. Tﬁe purpose
of the drill is to instruct the crew in the use of breathing

equipmént and H,S and NH45 emergency procedures.

The drill-will include the following'personﬁel..

l. Rig érew. |

2; Mud Engineer.

3. Mud Logger

4.. Service Compaﬁy Personnel assigned to eséegtiai.dutyl
| during an eﬁergency;

5. Drilling Contractor's Supervisor.

6. Union 0il Comparny Supervisor.

. 7. . Union 0Oil Company Geologist. ' . N

-18-
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r

The following procedure will be used for drills:

1.

6.

7.

All personnel will be informed that a drill is to be : -
staged. |

The mud logger will initiate the drill by manually
actlvatlng the alarm system. | | |

The rig crew, mud logger, mud engineer and drllllng
superv;sors will put on their breathing equipment. All
other personnel will report to the proper oriefing:staﬁion,
Once breathing equipment is on, the driller'will.pull‘off

bottom, shut down pumps and check for flow.

The drlller shall proceed as if the well is flowrng and

simulate well shut-in procedures.

Mud logger will continue to monltor hie;equlpment;
The mud engineer will.perform a mud check4EOr weight,.fuhnelI .
viscosity and run a "Hach Test" to determlne the Sulfide
concentratlon. ’ o o - '
Drilling superv1sors will observe to make sure all personnel :

know their duties. Make correctlons where needed, K

PROCEDURES FOR OPERATING CONDITIONS

When H2S has been detected in the drllllng fluld and/or'NH3 has B

been detected, will be performed under one ofﬁthe three conditions.

as listed.

CONDITION I = POTENTIAL DANGER

- Alarms - HyS Less than 10 PPM - None

NH3 Less than 100 PPM ~ None

-19-
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-
2

" PROCEDURES FOR OPERATING CONDITIONS - Continued -

OPERATIONS

- Drilling operations in zones that may contain Hydrogen Sulfide. - '
or Ammonia. This condition will be in effect continuously from
the commencement of drilling unless it is necessary to go to

Condition II.

GENERAL ACTION

1. Be alert for éondition changes.

2. - Run a "Hach Test" on drill fluid roﬁtinely.

3. Check all safety equipment and monito;s.fo? éroper

| functioning. Keep equipment available and Qorking.“ 3

4. Conduct drills and familiarization'pfograms,.

' 'CONDITION II MODERATE DANGER

AT.ARM - = Horn or Siren actuates at 10 PPM for HyS.

= Horn or Siren Actuates =t 100 PPM for NHj.

" GENERAL ACTIONS

l1.. The following personnel will immediétely éﬁf on.their bfeéth-j
ing equipment. | | |
a. All pérsonnel on rig. | .
b. All personnel in area of mud pits;

2. Notify Drilliné Supervisors.

3. Follow instructions of Drilling Supervisors.

=20-—
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B

GENERAL ACTIONS - Continued -. ‘

4. Immediately begln to ascertain the source of the HZS and/or
NH4 and take the requlred steps to suppress the gas. Drill--
“ing w1ll not proceed until the source is determined, the -well -
is circulated and the gas is controlled» |

5. The super#isors will make sure alltnon—essentiai personnel
are out of the potential danger area. |

6. Check all gas ﬁonitoring devices and increase gas monitoring
activities with the portable hand operated gas. detector units.

7. The Union Oil'foreman will assess’ the situation; oﬁtline a
control program and ass;gn duties to each person or group as
requlred to brlng the 31tuatlon under control.. |

8. ' Signs to be posted on access road to locatlon lndlcetlng-

"DANGER - HYDROGEN SULFIDE - HZS"
’ ~ AND/OR |
*DANGER - POISON GAS"
9. Accesspto drill site to be limited'to authorizedrpersonnel
" only. | _ | - | i » 'V
10. Notlfy Dls*rlct Drilling Superlntendent.i”.‘mym A“'p
‘Apon . Ash - Bus: (707) 542-9543'

Res: (707) 539f9314 '

CONDITION III -  EXTREME DANGER TO LIFE
ALARM . =  Horn or Siren

= Blinking Lights

-21-
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r

CONDITION III - Continued--———-

CHARACTERIZED BY:

Critical well operations, well control problems, poisonous gas
above threshold levels (as defined . under toxicity of various:

.gases); and in the extreme, loss of well control.

GENERAL ACTIONS

l. All personnel will put on their ﬁ;otegtive breathin§
equipment; -
2. All personnel not required for well ‘control préceed ﬁo
| upwind briefing area for evacuation_insfiuctions;
3. Follow instructions ofADrilling Supervisors;h |
4. The Union Oil Company Supervisor will assesé,the.situation,.
oqtline a control program and assign duties to each person
or group as required to bfing.the situation'undef control.
5. Notify‘District Drilling Superintehdeng I
| | Don L. Ash . - Bus: (707) 542-9543
" Res: (707) 539-9314
District Superintendent will: : '
1. Brief his immediate Supervisor of thé situation:
Vane E. Suter - District Opeiaﬁicns Manager
Bus: (707) 542-9543
Res: (707) 527-5236

-22-
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2.

GENERAL ACTIONS - Continued -

Notify'United_States.Geological Survey

District Geothermal Supervisor

Salt Lake City,. Utah

Bus'
Res:
United'Statee Forest Service
| Fishlake National Forest
Fillmore, Utah |
) . Bus:
Burean of Land Management

Department of Interior

Fillmore, Utah

Bus:. -
' Bureau of Land Management
oL C/

Department of Interior

‘Cedar City, Utah

. Busz.

EXTREME EMERGENCY'

a.

conditions and there is a deflnlte.threat.to human life

and property.

- (801)
- (801)

(801)

(801)

(801)

524-5245
532-2642

743-5721
743-6811

586-9722

-UIF there is no hope of contalnlng well.undez prevalllng

1. Initiate Emergency Evacuation Plan (See page 11).

. 2. Refer to Contingency Plan for Uncontrolled Blowout.

3. Time and circumstances permitting, the District

office should be notified of the situation.

-23~
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6. EXtreme Emergency - Continued---——-———=-

B.  INSTRUC.:IONS FdR IGNITING THE -WELL"‘
l. Two pecple are required for the actual 1gn1t1ng
operation. Both men will wear self-contalned
breathing unlts and Wlll have 200 foot retrzeval
ropes tied around their WalStSm -One man’is |
respansible for checking the atﬁoaéhere farﬂ-'
explosive gases with Explbsimaﬁer.; The other is
responsible for iighting tha well. Reep personnel
. not»assigaed special duties within the{"Safé.
Briefing Area":. Those in the “Safe Brleflng Area
: w1ll be alert to the needs of the two men assxgned
to 1gn1te the well. Should e;ther of’ these men be
"overcoma by fumes, they will 1mmad1ately pull him

to safety by the retr1eval eres.

2. The primary methcd for lgnltlng the Well.ls a ZSmm
meteortype flare gun. It has a- range of apprcxlmataly
500 feet. If this method fails or well condltaons
are such that a safer or better method 13 apparent,

then the alternate should be used.

»3t- If the well is ignitad,zthe burning Hydrogen
Sulfide will be converted to Sulfur Dioxide which

is also poisonous. Therefore, DO NOT ASSUME THAT

-24-
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3. Continued -
THE AREA IS SAFE AFTER THE GAS IS TGNITED.
CQNTINUE._ TO OBSERVE EMERGENCY - PROCEDURES AND
| FOLLOW THE INSTRUCTIONS OF SUPERVISORS.
7.  Initiate 'program to kill, plug and abandon well.
‘RESCUE ”
‘While drillin§ operétions have made‘extensiveeéfepeiatiohsffor
personnel safety, all pefsonnel shquld-be»eWa:eof’first-aid‘
procedures in the event ‘somecne becomes careless.“ Firstfaidf
for HyS and/or NH3 V1ctlm5 is based prxmarlly on: |
(A) Mowvi. the victim to fresh air lmmedlately.,:
" 1. 'Warnlng - Do not jeopardize your own safety.‘;

. Always wear a selfwcontalned breatlng apparaﬁus
while attempting rescue. | '

2. If people are trapped or uncoﬁQEioﬁéein aﬁ?ammbnia.'f
vapor cloud, the ammonia vapor 1n thelr 1mrediata |
area ¢can be reduced con51derab1y by use of a watar
fog or spray. ance ammonla LS"soluble 1nWWater,

a water fog or spray is effectlve in rewov1ng the‘
gas from the sur:oundlng atmuspheree A f«::w;rnl.'.:rzzl.ei’?j
can be attached to a fire hose and the fire hose T"

| turned on, playlﬂg the stream of spray or fog thraugh
the ammeonia vapor cloud. . This water fog‘w111.reacti
with the a@mania vapoF'tO;form'an emmpniﬁm hydroxide
(NH4OH) fog, which cbndenSES—as‘i£ cools and.willifall
tﬁe ground. This technique could also be used to

| -25- o o
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-
RESCUE — Continued -
(3) 2. protect perSQﬁnel trying to approach a leaking line

or valve to make repairs or to shut down eciipment.

-~
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.

EMERGENCY EVACUATION PLANS

'A. Personnel will assemble at the most upwind,brieﬁing irea

L 3 - . - - "
for instruction..

B. Notify the following:
-Sheriff -~  Millard County.
Telephone Number (801) 743-5302
Sheriff - Beaver County'”' |
~ Telephone Number (801) 438-2862
| 1 -(801) 387-2750 .
Ambulance and Hospitals
Ambdlancg Service
Beaver, Utah | . '
* Telephone Number (801) 438-2651
o Hosgital.' - SRR S o -: L A
- Beaver, Utah ' f L e
. ‘Telephone Number (801} 438-2416

Doctors

" DR. TERRY ‘Beaver, Utah

Telephone Number (801) 438-2844
(801) 438-2416

- =27~
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r

EMERGENCY EVACUATION PLANS - Continued

bontors

DR. ALLEN  Richfield, Utah

. Telephone Number (801) 896-5427

Residences within three-mile radius keyed to location map

MAP REFERENCE RESIDENTS - " . TELEPHONE

A : Unknown . (801) Cove Fort 1 .

B : Gordon Ford ".° (801) 438-5693

SEE ADDITIONAL LISTINGS INCLUDED IN EMERGENCY PERSONNEL AND

SERVICES.

-28-
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TITLE

DISTRICT MANAGER

DISTRICT DRILLING
SUPERINTENDENT

DRILLING ENGINEER
DRILLING FOREMAN

DRILLING FOREMAN

TITLE .

DIVISION MANAGER

DRILLING
SUPERINTENDENT

UNION OIL COMPANY

NAME

Don L. Ash

Vane E. Suter

LOCATION .~  TELEPHONE .
" Santa Rosa, (707) 542~9543 .
cA. Res: (707) 527~5236
Santa Rosa, (707)542~9543

Ca. - Res: (707)539-9314

DRILLING CONTRACTOR

NAME

-29-~ -
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' UNION OIL COMPANY

I, o , an employee of

., have been given a copy of .

"The Union Oil Company's Contingency Plan For HyS and NH3",

have read it, and thoroughly understand it.

Signature



vy. CONTINGENCY PLAN FOR UNCONTI.OLLED BLOWGUT
When the means to shut in or cpntrol'the'flow from a

well is lost, the Union 0il Drilling Supervisor is to:

1. Initiate,appropriate contfol procedures,
" (Procedures will vary greatly depending oﬁ"'
- the magnitude of the problem). o
fa) . :If any 1n3uries have occurred dlspatch
. -all Jnjured personnel to the nearest

medical faczllty by the fastest trans— :.

:pqrtatlon avallable.',?

{AMBULANCE SERVIC“

Ground .5f Beaver, Utah (301) 433-2551
air - Richfield, Utsh (301) 896-5484
Beaver Valley '~' Beaver, Utah (301) 438-2416 .

‘ Sevmer Valley - R;chf1e1d¢ UtahfgﬂlJ 3@5_4425':ﬁ-

. DOCTORS

Dr. Terry -  Beave:, Utah (801) 433-2344
. _ IR 433-2416

or. Allen - Richfield, Utah (s01) 896-5427 el

=3 1-



Be is to be certain that all safety practices

and procedures are being followed and that-all

.members of the dr1111ng crew are pex formlng

their assigned dutles correctly. ~

Attempt to control the well at the rig site with

rig personnel and supervisors,lunder the direct—

" ‘ion of the field drilling superintendent..

- If fluld flow is of an uncontaxned.nature, attempt
‘fcontalnment Wlth required equlpment to construct sumps. 
~ and/or dlkes as rapidly as pOSSLblerand as.needed. .

tAttempt to construct ana/dr fabricnte‘and"install
. any Well head facllltles requlred.to contaln fIULd

£low at the well or caSLng head.w o

Maintain a eontinuing inspection“df’the pa&.aree

' _7;immed1ate1y around the well s1te. SubJGCt-tO &

10.

.erOSlOn, that may cause a fallure tn the drzlllng

rig. structure. Take necessary steps to‘avert areas -

of poss1ble erxosion by excavatlon and rebulldlng of :1

the area as indicated.

Following complete containment of the well, initiate -
steps to return the area to its normal state prior
to the blowout or fluid flow, such'as’rehseeding with

similar and approved vegetation. . _ A

-32~
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{

(b) If there is a'threat to any local reeidents'

the sheriff should be notified as soon as

r

possible.

Beaver County Sheriff Department -
Beaver, Utah Office: (801) 438-2862 .
Home ; (801) 387-2750

'Mlllard County Sherlff Department
o Flllmore, gtah (801) 743-5302

Secure aud maintain control of access roads‘to>

. area to eliminate entry of unauthorized.personnel.

Contact Distriet'Drilling Superintendentﬁfan&.

~advise of'situation. Dlstrlct Superlntendent
- will follow same procedure . as- stated in Ma]or

_Splll Contlngency Plan.

4nqn.L, Ash"— Dlstrlct Drlg. Supt
' ’ . Office: (707) 542-9543

b,

Home : (707) 539-9314

Inltlate any further or supplemental steps whlch

may be necessary or advisable based on consultat1cn :;:ﬂ

‘n

w1th the Drllllng Superlntendent.

-33~



VIiI.

INJURIES

In the event of iqjuéies that may occur, connected with
the Unioﬁ‘e Geothermal Qperation, Union.Oil procedures
will be followed, .with specific and immediate atténtion
given to proper air and/or transportation to a medical

facility as required.

Refer to Emergency Phone Numbers, Emergency Personnel.

and Services.

Copies of accident reports from Union 0il Company, and/or

the contractor employing the injured individual will.be

submltted to the Utah State Health Department.and other -

organlzatlons as required.

T =34~
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EMERGENCY PHONE NUMBERS

EMERGENCY PERSONNEL AND SERVICES



A/

~ EMERGENCY PERSONNEL AND SERVICES.

SERVICE OR INDIVIDUAL

Doctor (local)’
DR. TERRY

Doctor (local)
DR. ALLEN

Doctor (local)

‘DR. SYMOND

Hospital (local)

BEAVER VALLEY

Hospital (local)
SEVIER VALLEY

Ambulance Service (ground)
Ambulance Service (air)

BLM Representative
MR. MUHLESTEIN

District Ranger

_ MR. QUIGLEY

Beaver County
Representative

Millard County
Representative

Sheriff Department

Highway Patrol

LOCATION

Beaver

Richfield

Milford

Beaver

Richfield

Beaver

Richfield

Fillmore

Fillmore .

County Clerk

County Clerk

Beaver

Richfield
Cedar City

PHONE

(801)

' (801)

" (801)

(801)

(801)

' (801)

(801)

(801)
(801)

(801)

(801)

(801)

~(801)

NUMBERS

438-2844
438-2416

896-5427

387-2471
387-2411

438-2416

896-4425

-438-2651 .

896-5484

743-6811

743-5721

438-2352

743-6223"

438-2862

896-4311
586-9445
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EMERGENCY PERSONNEL AND SERVICES

SERVICE OR INDIVIDUAL " LOCATION
U.S.G.8S. ’ Salt Lake City

District Supervisor
MR. KEN BULL

Division of Water Rights Salt Lake City
MR. HANSEN ‘
U.5.G:S. . Palo Alto, CA.

Western Regional
Supervisor
MR. REID STONE

PHONE

NUMBERS

 (so1)

(801)

(415)

524-5245

328-6071

323~8111
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TESTING AND SAMPLING SCHEDULE.
GENERAL TESTING PROCEDURE FOR AN EXPLORATORY WELL
Drill Rig Test

Reservoir Analysié Test

Logging Program

Formation Testing

PROPOSED GEOTHERMAL WELL TESTING
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. CONFIDENTIAL
———-"'_—__-__

This document conta}ns

| conﬂdential intpr:?!itg

I. NERAL TESTING PROCEDURE ﬁh'é: .'g“pg):rf,"czm_
n atit.
FOR AN EXPLORATION WELL The contents .of \hlso .

¢ are not t
O iy persn
‘ : without the express
Drill Rig Test ‘ written consent of U
: Oil Co. of California-
After drilling and completing the geothermal well, a short
flow test is conducted before disassembling the rig. The
purpose of this test is to insure the proper installation -
and functioning of the completion eguipment and to estimate
the production capacity for the surface equipment needed for.
subsequent testing. The rig test consists of flowing the
well through a temporary venting system, flashing the steam
to the atmosphere and collecting the water for proper disposal.
Wellhead flowing pressures and temperatures are recorded; and,
.upon concluding the test, wellbore pressure and temperature
data may be collected. Total mass flow rate is monitored
during the test. This test generally requires less than one
~day. to .complete.

nicn

Reservoir Analysis Test

Upon determining the approximate production capacity from the
drill rig test, surface testing equipment is installed and
connected to the well. See details of work, Section C, Figure:
6 for well head configuration. The test apparatus consists of
a separator to segregate and measure the steam and water for -
individual analysis, a storage system to collect the. water

and condensed steam for proper ‘disposal, and measuring and
sampling devices to determine the fluid properties while flow-
ing.

The general test procedure consists of flowing the well through .
. 'ne surface testing equipment until the well has cleaned up and .
has obtained stable reservoir flow monditions. During this.
production period the wellhead flow conditions are monitored

as well as the separate steam and water conditions. Samples

of steam condensate and water are periodically collected for
chemical and corrosion analysis. Steam quality and water scal-
ing tendencies are also investigated. Heat exchanger tests on
steam and water may also be conducted. After the well has flowed
for a sufficient time at stable conditions to gather the necessary
data, the well is shut-in and downhole pressure and temperature
recording devices are run in the well to the reservoir depth
record post production transient phenomena. This entire test

can be conducted within 10 days under proper conditions; however,
extended test periods of over a month may be required to obtain -
the pertinent data.



LOGGING PROGRAM

/ Flowline temperatures will be monitored and logged from

(N

Surface to T.D.
Temperature permitting, the fdllowing logs will bevrun from-
1500' to total depth-
1. Temperature log.
2. Dual Ind@Ction“- LLS.
3. Compensated Neutron Loy, Gamma Ray with Caliper.
4. Continuous Dipmeter.
FORMATION TESTING.
If a potentially commercial geothermal reservoir is indicated,
testing equipment ineluding a separator, ﬁeter runs, instruﬁent—

l_(wf' ation, etc., will bé installed. Intervals to be_tésted will be
opened to the wellbore by convenhtional casing perforatlons. Test-
flows, to evaluate productivity and formation flulds, will be to
surface plts. At the conclusion of testing, the f1u1d=wi11 be
reinjected into the reservoir.

(

&
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INTRODUCT ION

A short production test will be run on each well, after completion

of drilling; but before the drilling rig leaves the location. These

tests, normally referred to as rig tests, involve flowiﬁg each well

into the drilling reserve pit and measuring the time until the pit

 £fills up. The total amount of fluid produced is usually less than

three casing volumes for each well. The rig test is satisfactory
as a production rate indicator, but inadequaté to measure true well
and reservoir potential. Additional testing is required to obtain
the quantative data necessary to evaluate,thefgeotﬁermal resource.

The additional testing will involve large reservoir withdrawals over

" an extended period of time.

Therefore, in order to conduct this additional testing and obtain

a meaningful flow test, a second well is requifed. This second, or

injection well, will serve to accomodate the produced effluent from
the initial well. In this manner, both wells may be produced,
satisfactorily tested and both serve as a producer and an injection

well.

The above testing procedure will require a pipeline connecting the

two wells, Design of any such line will be determined during rig
tests. This proposed design will be submitted in detail to the
U.S.G.S5. and/or the BLM dnd USDA Forest Department for approval prior
to commencement of any work. A third well may also be utilized as

an observation well. .
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TESTING PROGRAM

The well testing program will be divided into. two phases, short
term; and iong‘term. The short term tests are designed to glve

thumbnail lndlcatlon of productlon rates and problems

The information gained during these. tests will be used to design

and/or modify production facilities to allow the~ldngjterm,

- partially unattended flow tests required for :ESefvoir.evaluation§

One well will be selected as a water disposal well, another as a-
production we11 and azthifd well, if available, as an observation .

well,

SHORT TERM TESTS

Production iacilities} including a test separator, test manifold,’
muffling pit, reser%e pit, and pumps will be set up on each well and -
the well produced for approximately three weeks. The well will then-
be shut-in and the production equipment moved to the-hext well to
test. Thls process will be repeated until all wells have been tested.
The short tests will require 24 hour attended. operation to mcnltor

well and equipment performance.

The effluent from the wells will be piped to a mahifold which can be

used to divert the flow to a muffling pPit or to a test separator.

" Normal procedure is to kick the well off through the muffler, then
" turn the production through the test separator when the well flow

‘stabilizes. The steam and water will be individdglly'metered down

stream of the test separatcr‘and discharged 'into the muffler. The
steam will be allowed to vent to the atmosphere and the water will be

contained in the reserve pit. Approximaﬁely‘30% of the total mass

-5~
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flow from the well is expected to flash and be vented to the

atmosphere.

The water will be pumped from the reserve pit through the pipeline

to one of the other wells for reinjection into the rese;ﬁoir. The

pipeline will be designed on the basis of information derived from

the rig tests. Alternate designs being considered are:

(1) A welded steel line following the shortest.feasible path

between wells, or (2) Threaded and coupled pipe étrung along exist—
ing road rights~of-way. In the event welded steel pipe is used an
attempt will be.méae to puli‘it from one location to another to
eliminate the necessity of large amounts of brush removal for

right—of;way.

Union's drawing No. 1162 indicates the flow schematic of the
primary production facilities. The goals and information desired .

from the short term tests are as follows:

1. Well Productivity
~a. Mass .flow rate, steam fractioh, water fraction.
b. Enthalpy, temperature, pressure.
c. Production rate decline.

d. Other reservoir data as may be obtainable.

2. Reservoir Fluid Characteristics
a. Chemical analysis of water and non-condensable
~gases.

b. Ratio of water to non-condensable gases.

-6~
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3. Production. Equipment Performance
a: ~Designl;size énd‘perfbrmance'Oflproduction.w
" equipment. |
b. - Problem evaluation for scale, corrdsibn and
sand. | | .
4, Assertation of viability 6f geothermal resource to

 determine advisability of further exploratory drilling.

LONG TERM TESTS

The long term.testslare-designed to provide more knowledge of
reservoir eharacteris£ics. The iﬁfofmétion.from the‘shorf tests .
will be utilized for well selections, and-to,modifY'producﬁiong'
facilities if the need arises. Either of Ethwelis may be produced
for a period éf”2 to 4 months. One idle well will be monitored for -
indications of reservoir interference. 'Producedhwétér'Will be:
reinjected into the reservoir through the remaining well. It.may be

necessary to utilize the idle well for some injection if the

‘injection well will not accept all of the water.

The production facilities are expected to be similar to those used -
for the shHort term tests except fqrjthe addition of more sophisticated

automated. control equipment designed for unattended operatien. .

The goals and information desired from the long term tests are as:

.fdllOWS}

1. Determination of reservoir and production characteristies
over a long time period with sizeable reservoir with- -

drawals. o R '- :
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2.  Determination of effectiveness of applied solutions
to production problems encountered in short term tests.
3. Determination of feasibility of commercial power

~generation.

The long term test criteria may be extended to other wells if the

short term tests encourage the drilling of additional wells, and

‘these wells are completed within the necessary time frame.’

WATER DISPOSAL

The salt cdnteﬁt of water‘produced during the well tests will

require that the water be reinjected into the reservoir. The water

produced during the above proposed testing will be injected into
the reservoir through one or both of the idle wells. Injection’
characteristics of the wells will be monitored to determine future

injection well requirements and possible injectivity problams.‘

Any proposal for a pipeline installation as stated above, will be-

submitted to the appropriate personnel for approval and will be

. installed in such a manner as to cause minimal interferance with

other operations. It will be buried at road ctoséings,‘but‘will 5ev
layed above ground in other areas. Cleared areas and existing road
right-of-ways will be used in as much as possible to minimize
vegetation disturbance. The lihe‘will be pulled through vegetated
areas where possible to eliminate rights-of-ways or vegetation dis-
turbance. The line may be utilized for.future-testslor incorporated

intoe a future production éyStem;
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DISPOSAL PROGRAM

WELL WATER DISCHARGE

A. Drilling Fluids
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“A.- Drilling Fluids:

WELL WATER DISCHARGE

.Geothermal well water dlscharge will be stored in

the sump or reserve pit (located at each site) and

‘allowed to evaporate. Any remalnlng‘re51due follow-
ing evaporation will be neutralized and either mixed -

. native soils and buried'or trucked to an approved

dump site.

The~sump or reserve pit will be lined with an ap-;

© propriate thlckness of treated natlve soils or .
.meorted clay materlal to meet the requlrements of

the Utah State Water Quality Control Board,

‘l'Drllllng muds w11l be stored in the reserve pit

and dlsposed of in the same manner as geothermal

well fluids as described in the above paragraph.

To reduce the possibility of erosion of the in-—
‘terior slopes of the.reserve pit, construction

will be in accord with recognized engineering

practice with an allowance of a three foot free- -

board from the top of the dike to the surface

of the wastewaters.

. 1, s
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Upon completion of operations, and after all
waste waters have been removed, the sump will

be buried, graded, and revegetated.
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GENERAL SAFETY PRACTICES

SAFETY PRACTICES
NOISE AND DUST CONTROL

CONTINUOUS GAS MONITORING EQUIPMENT WILL BE PROVIDED
WITH THREE STATION SENSORS

EQUIPMENT REQUIREMENTS

FIRE
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UNION OIL COMPANY OF CALIFORNIA
GEOTHERMAL DIVISION
SANTA ROSA DISTRICT

 SAFETY. PRACTICES . -

The following general safety regulations
and such additional regulations issued by Field,
Area, or District authority are for your protectlon.

REPORTING PERSONAL INJURIES

All on the job personal injuries, even of a minor nature,

must be reported on Union 0Oil Company Form 642 ho later than

the end of. the shift in which the 1njury eccurred. . . -
SMOKING

Smoking will be permitted only in authorized smoking areas.-

'OPEN FLAMES

Open flames are not permitted within 100 feet of the rig. -
CLOTHING »

All émployees shall he clothed in abmanner°which_wiil.ndt;“

impair their safety.

HAZARDOUS CHEMICALS

Safety equipment as prescribed hy Field, Area, or District
authority, shall be worn when handling chemlcals.

EYE AND HEARING PROTECTION

Adequate eye and face protection devices will be worn when
~grinding, weldlng, chipping, pourlng chemicals or wherever

flying particles may cause eye injury. Hearing protection
devices will be worn where regquired. .

SAFETY SHOES

Steel~toed safety shoes should be worn by all employees éexcept -
supervisors, office employees and those unable to do so by .
reason of physical deformity.
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10.

1l..

12.

14.

15.

SAFETY HATS

Safety hats must be worn by employees and v151tors in accord-~
ance with the rules established for the partlcular Field,
Area, or District.

. SAFETY BELTS

Safety belts w1ll be worn on all above ground work as prescribed

by Field, Area, or DPistrict.

SEAT,BELTS

While driving company automotive equipment, seat belts mast
be worn at all tlmes by drlver and passengers if vehicle is
so equipped.

HORSEPLAY
Horseplay‘or“prectical jokes will not be permitted.

TOOLS

Only tools in good working condition and deSLQned for the
particular job belng performed shall be used. '

ELECTRICAL

Only quallfled and deSLgnated employees shall work on electrlcal
lines and equipment. All rig lighting should be vapor and/or
explosive proof. Well heads, blowout preventers and cellar
should be illuminated with flood lights located as far away as
possible maintaining proper illumination.

MACHINERY

Repairs shall not be made on machinery until power ié‘positively

. locked out at the electrical disconnect. Prime movers, machine

or equipment capable of movement, shall be effectlvely blocked
or secured while repairs are being made. All engines should be
equipped with explosion resistant or explosion proof ignition
systems and water 1n]ect10n system for exhaust. All engine
exhaust should be welded to insure a closed system.

'GUARDS

Guards must hot be removed while equipment is operatlng and must

_be in place before start-up.
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16,

17.

18.

19.

21.

22.

23.

HOUSEKEEPING

Good housekeeping is an aid to safety. . All employees will
keep tools, equipment and area clean and orderly.

ACCIDENT PREVENTION RESPONSIBILITY

Each employee is responsible for prevention'of.accideﬁts to . .
men worklng undér his supervmslon. It is his responsibility
to train these employees in the safest and most efficient way

way to work. It is the further respon51b111ty of .each employee:

to correct. or report to his supervisor any unsafe condition or .
practice which he may observe.

VIOLATIONS

‘ Employees who violate these safefj'rééulations“dr‘others

issued by the Field, Area, or District will be subject to.
dlsc1p11nary action.

SAFETY HATS

All personnel will wear safety hats while on the project,:‘

GAMBLING,'LIQUOR AND NARCOTICS

Therée will be no gambling, intoxicating liguor, or narcotlcs
on Company owned, leased, or operational properties. -

EARfPROTECTION

All personnel working in high noise level. areas as designated
by the Company are requlred to wear hearing protectors at all
times.

WELDING IN FIELD AREAS

No welding will be done without fire watch with. extinguisher.
Welding is not to be permitted on the rig unless authorized.
If welding is required, approval is required from the Drill-~
ing Supervisor.

'SAFE DRIVING

211 personnel will drive with caution on the project: Where
steam conditions limit vision, personnel will .use vehicle
headlights and proceed slowly through the area.
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24.

25.

26.

NOTE:

EQUIPMENT OPERATION

all personnel will follow State and Federal Safety Regulations

“and maintain a minimum clearance of 10 feet from overhead

high voltage.

ELECTRIC HAND TOOLS -

Portable electric hand tocls with exposed non-current carrying
metal parts shall be grounded unleéss the portable tools are
protected by an approved system of double insulation.

SAFETY MEEﬂINGS

All personnel will attend and participate in the monthly

Safety Meeting.

All personnel will be requiréd to read and understand the
“Contlngency Plan" section of this report,
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IX. NOISE AND DUST CONTROL

1.

Regulations require that noise levels not: exceed
65 dBA at a distance of 457m (1500 feet) from the

noise source. Also, vegetation surrounding the

drill site must not be excessively degraded from
well emissions.

Noise levels will be monitored with an approved sound
survey instrument at selected points -around the drill
site to verify compliance with noise level -regulations.
These checks will be made on a regular basis during .
periods of peak noise emission from the drill site.

The results will be recorded and made available to all

- parties with interest 1n the area lf desired.

CONTINUOUS GAS MONITORING EQUIPMENT WILL BE PROVIDED §

"'WITH THREE STATION SENSORS'

1.

Refer to "Hydrogen Sulfide" Contingency Plan. -



Iv. EQUIPMENT REQUIREMENTS

s The following list of surface equipment is considered a

’ minimum requirement for geothermal drilling operations
(also air drilling, if needed). Additional equipment will
be used as needed. '

1. Blowout Prevention equipment should conform to
spec1f1catlons set forth in Details of Work, Drill-
1ng Procedure, Section C. In addition, the follow-
ing should be provided or followed.

a. Water nozzles or sprinklers should be installed
to spray on the preventer stack to control
temperatures and help preserve rubber elements when
circulating temperatures become excessive.

b. Only high temperature elements should be used in
the rotating head. . .

c. Ram elements should be checked for temperature
damage on every trip and be replaced as needed.

2. An accumulator system should be provided with the
following minimum specifications:

' a. Should be of sufficient size to close all of

N ‘ : the hydraulically operated equipment, with pumps
shut off, and have a minimum of 69 BARS (1000 PSI)
remaining on the accumulator.

b. A backup of Nitrogen bottles or an air compressor
driven independently from the rig should be
provided. Piping should be such that the nitrogen
can be routed through a pressure regulator directly
to preventor stack, by-passing the accumulator.

c. Two operating stations should be provided. These
should normally be the main unit (with four way
valve) and a remote unit at the driller's station.
The main unit should be at least 15m (50 feet) from
well bore in a convenlent location.
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7.

'd. All piping should be 2.54cm (1 inch) minimum steel. .-

" Equipment Requirements

lines with 207 bars (3000 psi) working pressure..
No rubber line should be used. Sufficient swivels
-should be used. to prevent undue stress.

Drill string floats: are to be used with air drilling to

reduce bleed-down time when making connections, and to strlp
out when the well is flowing.

All ‘engines are ‘to be equipped with explbsion resistant.
ignition and explosion-proof or water injection exhaust.

‘All rig lighting is to be vapor and/or explosion proof.
. . Underfloor lights should provide good illumination of
 well head equipment, but should be located as far: from
_the well head assembly as possible..

"ng pumps ‘are to remain connected to the’ standplpe during
. air drilling and be ready to operate. Tanks. should be
- £illed with mud or water of sufficient volume to fill the

well bore. Excess fluid volumes must be prov1ded for hole
erosion or losses in loading the hole.

.The air,line.from the compressors.Should.havefthe~fellowing;

a. . A positive displacement chemical pump is required. for -
injecting: lquldS into the air stream. This pump should
. be. capable of injection: rates from 1.6 to 4.8m3 (10 to 30
B barrels) per hours. A calibrated chemical mixing tank
. is also required with a minimum capacity of l.ém
(10 barrels). The pump should be motor/engine driven -
air pumps are not satisfactory due to excessive air use..

“b. ° A 24-hour recording orifice meter to meter air volumes.

c. An-air przssure gauge shall be installed in the standplpe
. at a .location clearly visible to the driller. A

Angauge should also be clearly visible to compressor .
- operator.

d. 'An adjustable choke shall be installed 'in the: air supply
line adJacent to the standpipe. 'This choke shall be.
used for minor pressure corrections. Air will be

.. regulated to the rig at the normal pressure range.

. e. 'Be large in diameter to minimize fraction loss.

.-

) N Contain a pressure-rellef valve to guard agalnst pressure
~ too high for the compressors and other equipment.
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Equipment Requirements ' _ ) .

g. Install a check valve to prevent any llqulds from belng
pumped back into’ the compressor. : .

~h. Have éonnection to a line going to the Bradenhead for
. reverse circulation if needed.

i. - Connect through a release line to the blooie line seo

: that the compressors need not be taken off the line
during connections. A 3-way valve or two standard
valves for this purpose allow the crew to control air
flow from the floor at all times.

The followirg addltlonal blowout prevention equlpment should
~also be on the rlg floor at all times:

i. An 1n51de blowout preventer.

'2. ‘A full openlng dxill string safety valve in the open
:9051t10n. Separate valves shall be malntalned to fit all
plpe in the drill string. .

3.. A Kelly cock shall be installed below the swivel-and a fuil’
‘opehing Kelly cock of such design that it can be run through
the blowout preventers shall be 1nstalled at the bottom of
the Kelly.

In addition, the mud system shall be such that a 9051t1ve
indication can be obtained as to mud volumes required to fill. the
hole on trips, and other monitoring equipment as follows:

Mud Temperature
- Alr Temperature . . :
. H3S Monitoer Flowline, Floor and Cellar®
; Mud Pit Levels - Flowline Monitor
Mud Viscosimeter
. Hydrocarbon Gas Monitor



Vv  FIRE .

- A.

All local, county, state, and federal fire
protection stahdards applicable to Union's

activities will be observed.

Vegetation on the drill sites is. sparse and
will be cleared only to. the extent needed for
proper operation. Smoking will only be allbwed.:

in'designétéd.areas;

Exhaust stacks from all engines in service will

be equipééd with muffling systems recognize&‘

and approved for use.in the aréa.,'(sée'attached

safety practices - Section I)

Water and suitable fire extinguishing equipment

will be available at the drill. site.
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Note:
Union 0il Company is prepared to submit, upon notification
to do so, any further information not included herein
which is required. Union 0il Company is also‘prepared to
carry out pravisioﬁs for monitoring deemed necessary to
eénsure compliance withrregulationsvaﬁdAto participate in
the collection of.data-concerning existing air and water
-quality; noise, seismic and land subsidence activities,
in acdo:dance with CFR 270.34 (k) and the January 1977

Guidelines for acquiring this data.:
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"Geothermal Reservoir Assessment
Case Study"
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INTRODUCTION

The Union 0il Company of California's Geothermal
Division submits a geothermal reservoir assessment case
study in accordance with Request for Proposal (RFP)

No. EY-R-08-0007, for work accomplished and to be
accomplished on their leases in the Cove Fort -

Sulphurdale, Known Geothermal Resource Area.

Data contained iﬁ this proposal shall not be used
or disclosed, except for evaluation purposes, provided
that if a contract is awarded to this purpose, as a
result of or in connection with the submission of the
proposal, the Government shall have the right to use
or disclose any data to the extent provided in the
contract. This restriction does not limit the
Government's right to-use or disclose any technical

data obtained from another source without restriction.
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PROPOSAL

PROPOSER'S NAME AND ADDRESS

Union 0il Company of California
Union Geothermal Division
Union 0il Center

461 South Boylston Street

Los Angeles, California 90017

Union 0il Company of California is a corporation organized
and existing under the laws of the State of California,
having its principal office and place of business in

Los Angeles, California. Dr. Carel Otte, Vice President
and Manager of the Geothermal Division is authorized to
commit the Company to the proposed contract.

TECHNICAL PROPOSAL

1. Investigation Site or Area

a. Legal description - Section, Township, etc.

Proposer is sole and exclusive geothermal lessee

in and to the following identified geothermal leases

and agreements within the Cove Fort - Sulphurdale
Known Geothermal Resource Area, to wit:

Geothermal Resource Lease (U-29553) dated June 1,
1975, between the U.S.A., as Lessor, and Union 0il
Company of California, as Lessee, covering the
following lands:

T.255., R.6W., Salt Lake Meridian

Section 19: Lots 3, 4, 5, 7, 8, 9, 10, NE%SWk,
WkSEX%;

Section 29: Lots 1, 2, 3,
N3%SW%, NW4%SEX%;

Section 30: Lots 1, 2, 3,
Ek%SWY%, SE%.

SE4%NE%, WxNEY%, Nwk,

5, 6, 7, WNE%, SE%NEX,

T.255., R.7W., Salt Lake Meridian

Section 24: Lots 7 to 11, inclusive, SW4%NE%,
NE%SW%.



Geothermal Resource Lease (U-29554) dated June 1,
1975, between the U.S.A., as Lessor, and Union 0il
Company of California, as Lessee, .covering the
following lands:

T.25S8.,-R.6W., Salt Lake Meridian

Section 17: Lots 1 to 6 inclusive,EX%, NkNWk,
SE%SW% ;

Section 20: Lots 1 to 5 inclusive, N¥NE%, SWiNEX%,
NWk%, EX%SWk%, W4SEX%:

Section 21: All (excluding mining claims);

Section 28: N%, EXSW%, SW4%SW4%, SEX%.

Geothermal Resources Lease (U-29555) dated June 1,
1975, between the U.S.A., as Lessor, and Union 0il
Company of California, as Lessee, covering the

following lands:

T.255., R.6W., Salt Lake Meridian

v v
Section 31: E%sqg, SE%} /7
Section 32: NE¥%, ShiNWk, Sk;
Section 33: All.

T.26S., R.6W., Salt Lake Meridian
e
Section 5: All.

Geothermal Resource Lease (U-29556) dated June 1,
1975, between the U.S.A., as Lessor, and Union 0il
Company of California, as Lessee, covering the
following lands:

T.25S., R.7W., Salt Lake Meridian
v
Section 35: All.

T.26S., R.6W., Salt Lake Meridian

.
Section 6: Aall.

ne! s (ot tocr

T.265., R.7W., Salt Lake Meridian

] e “
Section 1l: Lot 4, SWiNW%, SE4SE%;..
Section 2: Lots 2, 3, SW%NE%, SEXNW%.




Geothermal Resources Lease (U-29557) dated May 1,
1975, between the U.S.A., as Lessor, and Union 0il
Company of California, as Lessee, covering the
following lands:

T.265., R.7W., Salt Lake Meridian

v
Section 9: All; )
Section 10: All;. v v >
Section 11: WXNE%, SE%NE%, Wk, SE%; "
Section 12: Lots 1, 2, 3, 5, 7, 8, 9, 10, SE%XNWX,
NE%.

Geothermal Resources Lease (U-29558) dated June 1,
1975, between the U.S.A., as Lessor, and Union 0il
Company of California, as Lessee, covering the
following lands: .

T.26S., R.6W., Salt Lake Meridian

iy i
Section 7: Lots 1, 2, EX, ExWk; // %
Section 8: All; v -
Section 17: Lots 1, 2, 3, NkNEY%, EMNWY, SWiNWk, Sk;
Section 18: All.

Geothermal Resources Lease (U-29369) dated November 1,
1975, between the U.S.A., as Lessor, and Union 0Oil
Company of California, as Lessee, covering the
following lands:

T.26S., R.6W., Salt Lake Meridian
7
Section 3: All. -

Geothermal Lease and Agreement dated July 8, 1974,
between Forminco, Inc., as Lessor, and Union 0il
Company of California, as Lessee, covering the
following lands:

T.26S., R.7W., S.L.B.&M.

Section 12: Lot 4 and NEXNWY%;

T.26S., R.6W., S.L.B.&M.

Section 7: Lots 3 and 4;



T.ZGS., R.7W.’ SOL.B.&M.

Section 1l: EXNWX%, SW%, less 8.71 acres for
State road;

Washington Lode Mining and Mill Site Claim, Lot
Nos. 57A and 57B;

Newark Lode Mining Claim, Lot No. 58;

Conqueror Sulphur Lode, Lot No. 46;

The Victor Sulphur Mine, Lot No. 51 (a);

Mayme Hinckley Lode Mining Claim, Lot No. 56;

Emperor Lode Mining Claim, Lot No. 52;

Boston Sulphur Mine, Lot No. 48;

Utah Lake Lode Mining Claim, Lot No. 53;

West Mariposa Lode Mining Claim, Lot No. 55;

New York Sulphur Mine, Lot No. 47;

Philadelphia Sulphur Mine, Lot No. 49;

Salt Lake Lode Mining Claim, Lot No. 54;

Sulphur King Lode, Lot No. 44;

Excelsior Lode, Lot No. 38;

Mammoth Mine, Lot No. 37;

Utah Sulphur Lode, Lot No. 45;

Mariposa Mine, Lot No. 43; ‘

Queen Victoria Lode Mining Claim, Lot No. 50;

Prince Albert Mine, Lot No. 42;

Sulphurdale Mining Company Claims Nos. 1-4, incl.;
7, 9, 10, 11; 12-22, incl.; 23, 24, 25, 26;
23-34, incl.;

KAP Claims Nos. 1-18, incl.; 18a, 19, 20, 21, 22,
23, 24, 25 & 26;

Morrissey Claims Nos. 1-7, incl.; 5, 8, 9, 10-31,
incl.; 32-42, incl.; and

Neale Fluorspar Lode Mining Claims Nos. 1-10, incl.

Geothermal Lease and Agreement dated August 19, 1974,
between Helen M. Maycock, et al, as Lessor, and Union
0il Company of California, as Lessee, covering the
following lands:

T.255., R.6W., Salt Lake Meridian

Section 31: Lot 2 (SWh% of Nwk).
Status of ownership/assessibility.

As shown in the above paragraph a., the defined lands
are subject to active geothermal leases and agreements



between the U.S.A. and/or the property owners of
record and Union 0il Company of California. Pur-
suant to the terms and conditions of the said
instruments, proposer is granted the sole and
exclusive right to explore for, drill for, test,
develop, operate, produce, extract, and remove hot
water, steam and thermal energy from the said leased
lands together with such rights of way and easements
across said lands as are necessary to carry out all
geothermal exploration and development activities
for same. .

General Geology

Located where the Tushar and Pavant Ranges merge,

the proposed Cove Fort - Sulphurdale geothermal

anomaly is located along the west edge of the Utah

High Plateau province (Plate III). The Pavant Range

to the north is a tilted structural block located
within the broad disturbed belt present east of the
decollement thrusting formed during Mesozoic time in
response to the Sevier orogeny in western Utah
(Armstrong, 1968). Prior to the Sevier orogeny, the
Cove Fort area was adjacent to the Las Vegas-Wasatch
hinge along which most Paleozoic and Lower Mesozoic
formations thicken westward into the Cordilleran -
geosyncline (Bissell, 1974). Deposition within the
eastern edge of the Cordilleran geosyncline at Cove
Fort is composed of a basal clastic sequence consisting
of Upper Precambrian, Lower and Middle Cambrian
quartzite and argillite, overlain by a carbonate
sequence consisting of Paleozoic and Lower Mesozoic
dgolomite and limestone, with minor shale, siltstone,
sandstone and chert (Crosby, 1959, Stewart and Poole,
1974, Poole, 1974, and Bissell, 1974). The Tushar
Range to the south is a moderately tilted, sedimentary
block which has been submerged by the Marysvale vol-
canic pile located southeast of Cove Fort, one of the
largest Tertiary igneous centers in the West (Molley
and Kerr, 1962). The age of the bulk of the volcanics
of Marysvale center is Oligocene and Miocene (Fleck, et
al, 1975). Since Miocene time, older structures and
formation contacts have been obscured by the breakup

of the region by normal faults, which generally trend
N-S and NE-SW and Late Tertiary and Quaternary volcanics
which are largely basalt erupted from many local vents
in the Basin and Range province (Condie and Barsky,
1972, and Hoover, 1974).
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The Cove Fort quadrangle has had limited geologic
mapping. However, adjacent quadrangles to the east,
south and southeast have been mapped in detail by
Callaghan and Parker (1961, 1962a, 1962b). Crosby
(1959), Rodrigues (1960), Zimmerman (1961), and
Caskey and Shuey (1975) have partially mapped and
described the structure and stratigraphy of the Cove
Fort quadrangle.

Stratigraphy

Table I summarizes the stratigraphic section estimated
to be present within the proposed geothermal unit area.

Paleozoic Rocks

Over 10,000 feet of Paleozoic rocks are present in

the unit area. Only the upper 2,500 feet of the

section crop out in the nearby southern Pavant Range
(Crosby, 1959). Descriptions of the remainder of

the unexposed section is obtained from regional studies

- by Stewart and Poole (1974), Poole (1974), and Bissell
(1974) . The basal Upper Precambrian, Lower and Middle
Cambrian section is well over 2,000 feet thick and is
composed of quartzite and argillite. The combined
Middle to Upper Cambrian, Ordovician, Silurian,
"Devonian, Mississippian, and Pennsylvanian section is
over 7,000 feet thick and is composed almost entirely

of carbonates. Dolomite is the dominant rock type,

but the section contains some limestone, shale and
sandstone. The Permian section is about 200 feet thick
and is composed of an upper limestone (Kaibab limestone),
a middle sandstone (Coconino sandstone) and a lower sandy,
dolomitic limestone (Pakoon limestone).

Mesozoic Rocks

Nearly 3,500 feet of Lower Mesozoic rocks are present
on outcrop in the southern Pavant Range, northeast of
Cove Fort (Crosby, 1959). The youngest unit is the
Triassic-Jurassic? Navajo sandstone. Most of the lower
Mesozoic section is expected to be missing in the
subsurface within the proposed unit area due to pre-
Tertiary uplift and erosion of the ancestral Pavant
Range during Middle to Late Mesozoic time.



TABLE I

"GENERALIZED STRATIGRAPHIC SECTION OF THE COVE FORT - SULPHURDALE UNIT AREA, UTAH

ESTIMATED
THICKNESS
0 - 2,000
0 - 1,000
0 - 1,750"
0 - 275"
0 - 425"
0 - 1,000'
0 - 1,000'
0 - 500"
0 - 500"
0 - 900"
1,200

AGE

Tertiary
(Late Oligocene-
Miocene?)

Late Cretaceous
Early Tertiary

Triassic-
Jurassic(?)

Triassic
Triassic

Triassic

Permian
Permian
Permian

Pennsylvanian

Mississippian

FORMATION

Bullion Canyon volcanics

Unnamed (Claron fm.?)
Navajo sandstone

Chinle formation
Shinarump

Moenkopi formation

Kaibab limestone
Coconino sandstone
Pakoon limestone

Oquirrh formation

Redwall limestone

DOMINANT LITHOLOGY

Latitic to andesitic ash flow
tuffs, flows, breccias and
tuffs

Conglomerates, sandstones,
and shales

Quartzose to quartzitic

sandstones
Shales and sandstones- <§
Chert-pebble conglomerate )
Red siltstones, shales and
argillaceous limestones
Limestone, minor sandstones
Sandstones, quartzitic
Limestone, dolomitic

. . S
dolomitic | orEEERe: S

N

Limestone ' be

57

&
_

<



TABLE I (con'd)

ESTIMATED
THICKNESS

1,500'

500"

1,000’

2,500'

2,000'+

AGE

Devonian

Silurian-
Ordovician

Ordovician

Cambrian

Cambrian

FORMATION

Cove Fort quartzite
Guilmette formation

Simonson dolomite
Sevy dolomite

Fish Haven dolomite
Swan Peak-Eureka
quartzite

Pogonip limestone

Unnamed

Tintic quartzite

DOMINANT LITHOLOGY

Quartzite (83')

Dolomite, with limestones

and quartzites
Dolomite
Dolomite

Dolomite

Quartzite
Limestone, shale
Carbonates, dolomite

Quartzite

*(@)9
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Tertiary Rocks

Locally overlying the beveled and eroded Lower

Mesozoic and Upper Paleozoic rocks is a sequence of
sandy conglomerate and boulder conglomerate of Late
Cretac1ous—Early Tertiary(?) age. This stratigraphic
interval is expected to thicken rapidly away from any
positive Mesozoic structural high, such as the ancestral
Pavant Range: Callaghan and Parker (1962b} have

mapped this same clastic section in the adjoining
Sevier gquadrangle and found it to thicken abruptly
eastward across the quadrangle from 400 to over 5,000
feet in thickness:. The 150 to 300 foot thick quartzite
conglomeérate found on outcrop in the southern Pavant
Range is the updip termination of this thick clastic
wedge present to the east.

The rocks of the Bullion Canyon volcaniecs represent
the earliest Tertiary volcanics in the Cove Fort area.
The Bullion Canyon volcanics, which is at least 5,000
feet thick in the Marysvale area, is composed of
latitic to andesitic tuffs, flows and agglomerates

of late Oligocene age (Callaghan and Parker, 1962b,
and Bassett, et al, 1%63). The correlation of the
Bullion Canyon volcanics at Cove Fort is problematic.
Studies by Fleck, et al, (1975) and Caskey and Shuey,
(1975) suggest that the Middle Tertiary volcanic rocks
at Cove Fort consists of two intertonquing rock
assemblages that were deposited contemporaneously but
derived from different sources. The west assemblage
consists almost entirely of regional ash-flow tuffs
derived from the Great Basin sources to the west and
the southeastern assemblage of lava flows, volcanic
breccias and ash-flow tuffs derived and dlstrlbuted
around the Marysvale volcanic pile. The Bullion
Canyon volcanics strike south and southwest through
the unit area, continuing a south-west-trending arc
of Bullion Canyon volecanics mapped by Callaghan and
Parker (1962b} in the northwest part of the Sevier
gquadrangle, west of the Cove Fort quadrangle.

South of Cove Creek, the Bullion Canyon volcanics is
overlain by the Dry Hollow formation, a unit of Miocene
age composed of brownish red to gray, poérphyritic,
latitic lava flows and tuffs (Bassett, et al, 1963).

The contact between the Dry Hollow formation and the
Bullion Canyon volcanics is not well defined east of
Sulphurdale.
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Structure

North of Cove Creek, the unit area is centered on

the tilted horst block of the southern Pavant Range.
Carbonate rocks as old as the Pennsylvanian Oguirrh
formation (and possibly Mississippian rocks) are
exposed on the west face of the fault block which

dips 15 to 35 degrees east-southeast. The west side

of the Range is sharply defined by a normal .fault
which faults the Upper Paleozoic¢ section up against
Middle Tertiary volcanics to the west. The eastern

and southern flanks of the Range are onlapped by
outcrops of both the Upper Cretaceous(?) - Lower
Tertiary quartzitic conglomerate and the Bullion
Canyon volcanics: The apparent thinning of these two
stratigraphic units around the southern Pavant Range
indicates that the area was a positive element by

Late Cretaceous time in response to the Sevier orogeny
of western Utah. South of Cove Creek, the structure of
the unit area is a tilted fault block of Middle Tertiary
volcanics which dip 10 to 15 degrees east-~southeast.

The normal fault which bounds the west side of the
southern Pavant. Range continues southward across

Cove Creek and bifurcates inte two or more normal
faults of apparently lesser displacements. Alluvium,
colluvium and landslide deposits on outcrops of the
Bullion Canyon volcanics tend to obscure the fault
traces near Sulphurdale. On the down faulted block
to the west, the Middle Tertiary volcanics are over-
lain by an undetermined thickness of faulted and tilted
‘volcanic boulder conglomerate and water-laid tuff
(possibly the Sevier River formation of Late Tertiary
age). This clastic sequence ocutcrops in a small area
just west of Cove Fort and shows a marked angular un-
conformity with the ovérlying, slightly faulted basalt
of the Cove Fort volcanic field (Condie and Barsky,
1972). Most of the basalt of the Cove Fort volcanic
field was derived from a vent located near the base
of the cinder cone located in Sections 9 and 10, T26S,
R7W,; three miles west of Sulphurdale. This basalt
field may be, in part, as young as 30,000 years B.P.
(Zimmerman, 1961).
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d. Site Selection

The criteria for selecting the drill sites in the °
Cove Fort geothermal area is based on the following
sets of data:

Heat Flow

Temperature data was obtained from seventeen temper-
ature gradient holes drilled to a maximum depth of

300 feet. Temperature gradients range from 16 to

20 degrees F per 100 feet (292 to 365 degrees C/km)

in the area of proposed drilling, greatly exceeding
the temperature gradients outside the area of interest:
The "background" temperature data range downward from
8 degrees F per 100 feet to a minimum of 2 degrees

F per 100 feet only a few miles from the area of
anomalously high temperatures and gradients (Plate I).

surface Geothermal Manifestations

Intense hydrothermal alteration, mineralization,
gas seeps and warm springs are present in a six mlfe
long by two mile wide area east of Cove Fort (Plate II), .
.which is coincident with the high heat flow anomaly.
Hydrothermal alteration and mineralization (primarily
native sulphur) occurs along or adjacent to the normal
faults which trend north-south. Hydrogen sulphide gas
seeps are also present in areas of intense alteration,
possibly indicating a vapor-dominated system at. depth.

A few fresh-water warm springs occur in the higher
elevations.

Abnormally high levels of mercury were found in outcrop
samples from the altered and mineralized area. Trace M
analyses exceed 10,000 ppb for mercury. Mercury is
believed to be an excellent geochemical indicator of
hydrothermal activity.

In conclusion, the coincidence of the heat flow anomaly
and the various surface geothermal manifestations make
a strong geologic case for selecting this area for
geothermal exploration.

2. Program Data Qffered
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Subsurface

Existing Data

1) Drilling technology for hostile, high temperature,
low pressure and corrosive environment in the Cove
Fort - Sulphurdale KGRA area.

2) Complete drilling history including all subsurface
data such as lithological, mud and penetration logs
from our existing well Forminco No. 1.

New Data

In all, three wells are planned to be drilled under
this program. The first well planned is KGRA 42-7
located in Section 7, T26S, R6W, SLM, Beaver County,
State of Utah, as submitted to the United States
Geological Survey by Union 0il Company of California's
Proposed Plan of Operations to drill geothermal test
wells, in the Cove Fort - Sulphurdale Unit on the

‘Company's United States Geothermal Leases U-29554,

U-29555, U-29556, U-29557 and U-29558. The two follow-
up wells locations will be contingent upon the results
of Well 42-% and located at two of the remaining twenty-
two locations as submitted in the above Proposed Plan of
Operations. '

The following new data, gathered from the three wells
is offered:

1) Drilling technology including but not limited
to the drilling fluid design, cementing, bit
selection and the casing policy. Considerable
new information is expected to be gained in
this category because this KGRA presents one
of the most hostile geothermal environments
encountered anywhere.

2) Drilling histories including all subsurface
data such as lithological, mud and penetration
logs.

3) Electric logs as discussed under B.3.a.6).
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4) Core analysis as discussed under B.3.a.4).
5) Chemical analyses as discussed under B.3.a.8).

6) Our interpretation in the form of an engineering
report covering the drilling history of each well
to be completed at the end of the project.

7) After the long-term flow test and if scaling and/
or corrosion appear to have been indicated in the
well bore, a small repair rig would be moved in
to evaluate the scaling and corrosive factors that
had occurred. The cost of this work would be
approximated at $100,000 and if work deemed neces-
sary, it would be negotiated at that time.

Surface

Geological Data

Most of the existing geological data were obtained and
the temperature gradient holes drilled on and around
the anomaly and the surface geothermal manifestations.
These existing data are offered as a part of the pro-
posal. The results of the gradient holes and the sur-
face manifestations are discussed in Section B.l.c.,
and B.l.d. and presented on Plates I and II.

Operational Data

Considerable new information is expected to be gained
on the handling of geothermal fluids at the surface.
The following data gathered at the surface are offered:

1) Pipeline Design

Pipelines will be laid to carry fluid from the
separators at the production wells to the injection
well.

2) Separator Design

Separators will be designed on the basis of

a) expected flow rate of the well, b) reservoir
fluid enthalpy, c) the wellhead pressure, and

d) the corrosive and scaling nature of the fluid.
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4)

5)
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Scaling Experiments L

Several experiments will be performed on the
brine to evaluate the scaling and corrosion
characteristics in the surface pipes and in the
production/injection wells.

Metallurgical Studies

Corrosive effects of the brine on various metals
will be studied in an effort to improve the
performance of separators and turbines.

Design of Flow Tests

The surface layout of various equipments such

as separators, pipelines, tanks, valves, and
pressure and temperature observation ports will
be designed taking into consideration the natural
topography and chemical nature of the fluid.

Reservoir Engineering Studies

1)

2)

3)

4)
5)

Designing and conducting flow tests to find:

- well potential,

= fluid chemistry, and

- pressure and temperature surveys under flowing
conditions.

Pressure Drawdown Analysis and Pressure Buildup
Analysis.

Reservoir Interference Test, if possible, for
reservoir evaluation:

- interpretation of interference test,

- interpretation of variable flow rate well test,

- prediction of production temperature in the
presence of injection wells.

Coring and Core Analysis

Isotope Studies
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6) Recommend an optimum development plan using
a numerical simulator.

3. Program Description

a. Subsurface

1) Existing Data

Complete drilling history and complete records
of well Forminco No. 1 located 311' westerly,
thence 822' southerly from the northeast corner
of Section 29, T25S., R.6W, S.L.B.&M., in
Beaver County, State of Utah.

The well was spudded July 26, 1976, and drilled
175" hole with mud to 910' with considerable lost
circulation. Ran in and cemented 13-3/8", 54.5
pound per foot, K-55, buttress casing at 822°'.
Drilled 12%" hole, 1,004' with mud, considerable
lost circulation and stuck drill pipe in hole
while cementing for this lost circulation.
Plugged back and side-tracked hole at 833'.
Directionally drilled 12%" hole with air, foam,
and aerated mud to 1,052'. We were unable to
keep hole open and plugged well with cement from
836' to surface and the well abandoned August 31,
1976.

The well was drilled by Loffland Brothers Drilling
Company for Union 0il Company of California.

New Data

Three new wells to be drilled to a total depth.

of approximately 10,000 feet. The first well
planned is KGRA 42-7 located in Section 7, T26S.,
R6W., S.L.B.&M., Beaver County, State of Utah, as
submitted to the United States Geological Survey
by Union 0il Company of California's Proposed Plan
of Operations to drill geothermal test wells, in
the Cove Fort - Sulphurdale Unit on the Company's
United States Geothermal Leases U-29554, U-29555,
U-29556, U-29557 and U-29558. The two follow-up
wells locations will be contingent upon the results
of Well 42-9, and located at two of the remaining
twenty-two locations as submitted in the above
Proposed Plan of Operations.
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3)
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Drilling and Completion Procedures

We are attaching as Appendix "A", a proposed
drilling procedure submitted by Union 0il

Company of California to the United States
Geological Survey for permit approval of the
drilling of the above three wells. These pro-
cedures cover the objectives of the program and
the methods of accomplishing them. All the in-
formation needed in B.3.a.2) through B.3.a.9)

is contained in the appendix although the sequence
of presentation is slightly changed.

For your convenience, we indicate below the rele-
vant page numbers or the parts of the appendix
that discuss the parameters listed in the instruc-

. tions.

a) Total Depth

Approximately 10,000 feet each.

b) Hole Sizes and Depths

Hole sizes and depths are discussed in
Section II, Pages 1 through 9 of Appendix "A".

c) Drilling Fluids

The mud program in Section II, Part A of the
Appendix.

d) Casing

A discussion on casing is given in Section II,
Part D of the Appendix.

e) Cementing
See Section II, Part B of the Appendix.

Mud Logging

Standard mud logging units will be installed. We
will include extra safety precautions as 1nd1cated
in Section III of the Appendix.
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6)

7)

8)

9)
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Coring and Analysis

We plan to core the second and the third well.
Three cores from each of the two wells will be
drilled. The cores will be inspected for de-
tailed analyses for the fluid flow and thermal
properties of the reservoir rock. A complete
discussion of the analyses will be given in
Section B, 3(c) entitled Reservoir Engineering
Studies.

Drill Stem Testing

We do not recommend and hence do not plan a
drill stem test.

Loggin
Please see Section 5, Page 2, of the Appendix.

Flow Testing

A discussion of rig test and the initial flow
testing is given in Section V of the Appendix.

Fluid Chemistry

A substantial number of geothermal fluid samples
will be collected at the well-heads and at

different points along the pipelines. The samples

will be analyzed completely for chemical and
isotopic data. The chemical data are important
for proper design of injection facilities and the
surface fluid handling capability. The isotopic
data are expected to provide information about
the reservoir.

Wellbore Treatments

We do not plan any wellbore treatment at this
stage. However, if any problems are encountered,
suitable wellbore treatments will be designed.
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Surface Investigations

1)

2)

Completed Investigation

We are offering the results of a completed in-
vestigation. Two techniques were used to carry
out the surface investigations: (1) temperature
gradient holes and (2) surface geothermal mani-
festations. The results of the two techniques
are discussed in Section B.l. (c) and (d) and
are presented on Plate I and II.

Seventeen temperature gradient holes, each about
300 feet deep, were drilled by Boyles Brothers
Drilling Company, Salt Lake City, Utah for Union
0il Company of California, in 1974. The data

were interpreted by Union 0il Company of California.

The surface geothermal manifestations were mapped
by the Union 0Oil Company of Callfornla geologists
in 1974 and 1975.

Type of Survey

See b.l) above.

We feel that adequate surface investigations have
been performed. The next logical step is the
confirmation of surface investigations by deep
drilling. As such, no new surveys are planned.

Reservoir Engineering Studies

1)

2)

New Data

The reservoir engineering studies will be based
on new data gathered under this program. .

Measurements and Analyses

The following measurements and analyses will be
used in the reservoir engineering studies:

a) Core Analyses

The following tests are planned.
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Porosity

Measure both matrix (connected pores)
and bulk porosity (all pores) using
water (as opposed to helium).

Density
Grain density and bulk density.

Permeability

To water (preferably simulated or actual
brine) at high temperature and pressures.
Permeability can be measured either by
steady flow or by transient pressure
depletion, depending on the magnitude

of permeability. We need both horizontal
and vertical permeability.

Specific Heat

Brine saturated rock at elevated tempera-
ture.

Thermal Conductivity

Brine saturated rock at elevated temper-
ature,.

Coefficient of Thermal Expansion

We need bulk coefficient of expansion or
contraction. The change in temperature
should be gradual so as not to cause rock
cracking.

S-wave and P-wave

Under varying confining pressure.

Compaction

Under (a) brine saturation, (b) high
temperature, (c) fixed overburden pressure,
(d) fixed horizontal pressure, but (e)
varying pore pressure, (f) both increasing
and decreasing pore pressure.
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The highest pore pressure is equal to a
gradient of 0.4 psi/ft. The smallest
value is either the saturation pressure
corresponding to the assigned temperature,
so that the water does not flash or 500
psi, whichever is more. We need increasing
and decreasing pore pressure to study the
hysterisis effect and to estimate recovery
of bulk volume by reinjection.

9. Triaxial Deformation

The objective of the test is to determine
Young's modules, bulk modulus, shear
modulus and Poisson's ratio. The tests
are helpful in designing hydraulic stimu-
lation.

b) Logging
Logging is discussed under B.3.a.3.

c) Flow Tests

Flow tests are discussed under B.3.a.7.

d) Fluid Chemistry

Fluid chemistry is discussed under B.3.a.8.

e) Pressure Drawdown Tests

f) Pressure Buildup Tests

g) Interference Test

Various existing computer programs will be used
to interpret the data. The programs have been
developed by Union 0Oil Company of California.
Three programs are mentioned below:

a) Interpretation of Interference Test

The program calculates pressure changes at
one or more observation wells due to activity
at one or more production/injection wells.
Variable rates (including shut-in) and pro-
duction/injection history in the field prior
to the onset of interference test are included
in the program.
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b) Interpretation of Pressure Observations Due
to Variable Flow Rates

The program helps in the interpretation of
pressure observations at a well which has a
variable flow rate. The program permits an
arbitrary, but known, rate change. Pressure
buildup tests and two rate tests are special
cases that can be handled by the program.

c) Prediction of Production Temperature in the
Presence of Injection Wells

The fluid advances in response to flow gradients
established in the field. Heat loss/gain calcu-
lations are superposed on flow calculations to
determine temperature of produced fluid. The

. program calculates the temperature of produced
fluid as a function of time in the presence of
injection wells. The program helps in designing
the location and rates of injection.

Based on the data collected and the analyses made, an
optimum development plan for Cove Fort - Sulphurdale
KGRA, will be prepared.

Schedule

A schedule indicating the sequence of proposed program
investigation activities is shown on the attached sheets

on a yearly basis. The schedule includes drilling three
wells, core analyses, flow testing and reservoir evaluation
testing.

Drilling reports will be issued within 90 days of the
completion of each well.

A detailed geological report will be issued within
90 days of the completion of the third well.

A report on core analyses will be issued within a
month after it is received.

A report on flow testing will be issued within 90
days of completion of flow tests on all the wells.

A complete engineering report will be issued at the
end of the project in September, 1979.
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SCHEDULE
Fiscal Year 1977

Forminco No. 1 , Drill Well
Previously Drilled Y 42-7 '

Oct. Nov. Dec. Jan. Feb. Mar. Apr. May Jun. Jul. Aug. Sept.



Drill 2nd |

i

New Well

Short
Initial

—

21.

Schedule (cont'd.)

Fiscal Year 1978

|

Drill 3rd

|

New Well

| Short Flow Tests

)

[

On All Wells

Flow
Test
l Core '
Analyses
Oct. Nov. Dec. Jan. Feb. Mar. Apr. May Jun. Jul. Aug. Sept.
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Schedule (cont'd.)

Fiscal Year 1979

Subsurface
Repairs
i Pressure
: Buildup !
Long Term Flow
|
§
And Interference Tests
Final Engineering
g |
l
Report
©
Oct. Nov. Dec. Jan. Feb. Mar. 2Apr. May Jun. Jul. Aug. Sept.
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The proposal being submitted can be published if a contract
is awarded. The intermediate reports can be published

when they are submitted. We do ask that the publication

of the final engineering report be withheld for two (2)
years after its submittal.

Environmental Evaluation

a. Description

The environmental impact of this proposal is within
the acceptable limits or can be mitigated by the
protective measures which are throughly discussed
by the Geothermal Environmental Advisory Panel in
their memorandum to the Area Geothermal Supervisor
dated May 12, 1977. This memorandum is enclosed

as Appendix B.

b. Analysis
An environmental analysis of the proposed Plan of
Operation was prepared for the Area Geothermal
Supervisor and is enclosed as Appendix C.

c. Conflicts
There are no significant conflicts with the existing

land use patterns and programs. They are throughly
discussed in AppendicesfAB and C.

Estimated or Actual Total Cost

See attached "Contract Pricing Proposal", GSA Optional
Form 60, as well as Table II, which follows.

Proposed Cost to the Government

Please see attached Tables III, IV and V.
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CONTRACT PRICING PROPOSAL
(RESEARCH AND DEVELOPMENT)

Office of Management and Budget
Approval No. 29-RO184

This form is for use when (i) submission of cost or pricing daca (see FPR 1-3.807-3) is required and
(4i) substitution for che Optional Form 39 is authorized by the contracting officer.

PAGE NO. NQ. OF PAGES

NAME OF OFFEROR

Union 0il Company of California

SUPPLIES AND/OR SERVICES TO 8E FURNISHED

"Geothermal Reservoir Assessment

HOME OFRCE ADDRESS
461 S. Boylston Street

Los Angeles, California 90017

Case Study"
Cove Fort, Utah K.G.R.A.

DIVISION(S) AND LOCATION(S) WHERE WORK 1S TO BE PERFORMED TOQTAL AMOUNT OF PROPOSAL GOV'T SOUCITATION NO.
Geothermal - Cove Fort, Utah

1. DIRECT MATERIAL { Itemize om Evxhibit 4)

s 20 309,785 EY-R-08-0007
DETAIL DESCRIPTION OF COST ELEMENTS
TOTAL REFER-

EST COST ($)] gsr cost! ENCE?

a. PURCHASED PARTS

oy

5. SUBCONTRACTED ITEMS 6&\
. OTHER—(1) RAW MATERIAL < PR
(2) YOUR STANDARD COMMERCIAL ITEMS >

(3) INTERDIVISIONAL TRANSFERS ( A? other than cost) 4(%]
TAL DIRECT MATERIAL

2. MATERIAL OVERMEAD® (Rate %Xs$

buse= )/

.

3. DIRECT LABOR (Specify)

TIMATED RATE/ EST
yyuns HOUR COST ($)

%

TOTAL DIRECT LABOR

4. LABOR OVERMEAD (Specify Depurtiment or Cost Center)*

EST COST ($)

TOTAL LABOR OVERHEAD

5. SPECIAL TESTING (Including field work at Gorer

tailations) EST COST ($)

TOTAL SPECIAL TESTING

6. SPECIAL EQUIPMENT (If direct charge) (ltemize on Exhibit A )

7. TRAVEL (If direct charge) ( Gire details on attached Scheduls ) EST COST ($)

a. TRANSPORTATION

5. PER DIEM OR SUBSISTENCE

TOTAL TRAVEL

8. CONSULTANTS (Idensify —purpose—=rate)

ESTCOST(S)

TOTAL CONSULTANTS

9. OTHER OIRECT COSTS (ltemize on Exhibit A )

10.

TOTAL DIRECT COST AND OVERHEAD

11, GENERAL AND ADMINISTRATIVE EXPENSE ( Rute

% of cost element Nos. )

12. ROYALTIES *

1.

TOTAL ESTIMATED COST

14, FEE OR PROFIT

18,

TOTAL ESTIMATED COST AND FEE OR PROFIT

1 OPTIONAL FORM 60
October 1971
Generai Services Administration
FPR 1-16.806

i
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INSTRUCTIONS TO OFFERORS

1. The purpose of this form is to provide a standard format by which
the offeror submits to the Government a summary. of incurred and
estimated costs (and attuched supporting informution) suitable for de-
tailed review and analysis. Prior to the award of a contract resulting
from this proposal the offeror shall, under the conditions staced in
FPR 1-3.807=3 be required to submit a Certificate of Current Cost or
Pricing Data (See FPR 1-3.807-3(h) and 1-3.807-4).

2. In addition to the specific information required by this form, the
offeror is expected, in good faith, to incorporate in and submit wich
this form any additional daca, supporting schedules, ar substantiation
which are reasonably required for the coaduct of an appropriate re-
view and analysis in the light of the specific facts of this procurement.
For effective negotiations, it is essencial that there be a clear under.
standing of: -

a. The existing, verifiable data.

b. The judgmental factors applied in projecting from known data
to the estimace, and

c. The contingencies used by the offeror-in his proposed price.

In shore, the offeror’s estimating process itself needs to be disclosed.

3. When attachment of supporting cost or pricing data to this form is
impracticable, the daw will be described (uith schedules us uppropriate),
.and made availabic to the contracting officer or his representative upon

request.

4. The formats for the "Cost Elements™ and the “'Proposed Cuntrace
Estimate” are not intended as rigid requirements. These may be pre-
sented in different format with the prior approval of the Contracting
Officer if required for, more effective and efficient prescntation. In ali
other respects this form will be completed and submitted without
change.

3. By submission of this proposal the offeror grants to the Contracting
Officer, or his aucthorized representacive, the.right to examine, for the
purpose of verifying the cost or pricing data submitted, thuse books,
records, documents and other supporting data which will permit ade-
quate evaluation of such cost or pricing data, along with the computa-
tions and projections used therein. This right may be exercised in con-
nection with any negotiations prior to contract award.

FOOTNOTES

1 Enter in 1his column those necessary and reasomable costs which in the
Judgment of the offerar will properly be incurred in the efficiens performance
of the contract. When any of the costs in this column bare already been
incurred (e.g.. on a letter contract or change order), describe them on an
attached supporting schedule. Identify all sales und transfers betueen your
plants, divisions. or organitations under a common control, which are in-
cluded 1 otber than the lower_of cost to the original trawsferror or currems
market price.

2 Wbhen space in addition to that available in Exbibit A is required, at-
tach separate puges as mecessary and identify in this " Reference’” column
the attachment in which the information supporting the specific cost element
may be foand. No standard format is prescribed: bowerer. the cost or pric.
Ing data must be accurate, comptese and current, and the judgment factors
used in projecting from the data to the estimates must be stated in sufficienmt
detail to enable the Comtracting Officar to eraluate the proposal. For ex-
ample, provide the basis used for pricing materials such as by vendor quo-
tations, shop estimates, or invoice prices; the reason for use of overhead rates
which depart significantly from experienced rates (reduced rolume, a
planned major re-arrungement, etc.j: or justification for an increase in
labor rates (anticipated wage und salary increases. etc.). ldentify and ex-
Plain amy contingencies which are included in the proposed price, such as
anticipated costs of rejects and defective work, or anticipated techmical
difficulties.

3 Indicate the rates used and provide aun uppropriute explunation. Where
agreement bas been reuched with Governnient representatives on the use of
forward pricing rates, describe the nuture of the agreement. Provide the
thod of computation and application of your overbead expense, including
cost breakdown and showing trends and budgetury duta as necessury to
provide a basis for evaluation of the r bl of proposed rates.

& If the total cost entered bere is in excess of $250. provide om a separute
page the following information om e¢ach separate jtem of royalty or license
fee: mame and address of licensor: date nf‘;innu agreement; famn num-
bers, patent application serial mumbers, or other basis on which the royalty
it payable; brief description, including any part or model numbers of each
comtract item or compoment on wbhich the rayalty is payable: percenuige or
dollar rate of royalty per unit: unit price of comiract stem: mumber of
units; and total dollar amount of royalties. In addition, if specifically re-
quested by the comtracting officer, a copy of the current license agreement
and identification of applicable cluims of specific patents shall be provided.

$  Procide u list of principal itemss within each category indicating hnoun
or anticipated source, quantity. unit price. competition obtuained, and basis
of establisbing source and reasomubleness of cost.

CONTINUATION OF EXHIBIT A—SUPPORTING SCHEDULE AND REPLIES TO QUESTIONS i} AND V.

OPTIONAL FORM 60 (10-71)




This proposal is submitted for use in connection with and in response to (Describe RFP, et.)

and reflects our best estimates as of this date, in accordance with the Instructions to Offerors and the Footnotes which follow.

TYPED NAME AND TITLE

SIGNATURE

NAME OF FIRM

DATE QF SUBMISSION

EXHIBIT A—SUPPORTING SCHEDULE (Specify. If more space is needed, use reverse)

COST EL NO.

[TEM DESCRIPTION (See footnote 5)

EST COST (S)

[ ves [ no (Uf yos. identify bebow.)

I. HAS ANY EXECUTIVE AGENCY OF THE UNITED STATES GOVERNMENT PERFORMED ANY REVIEW OF YOUR ACCOUNTS OR RECORDS IN CONNECTION WITH ANY OTHER
GOVERNMENT PRIME CONTRACT OR SUBCONTRACT WITHIN THE PAST TWELYE MONTHS?

NAME AND ADDRESS OF REVIEWING OFFICE AND INDIVIDUAL

TELEPHONE NUMBER/EXTENSION

1. WILL YOU REQUIRE THE USE OF ANY GOVERNMENT PROPERTY IN THE PERFORMANCE OF THIS PROPOSED CONTRACT?
D YES D NO (If yes. idemtify om rererse or separate page)

Il. DO YOU REQUIRE GOVERNMENT CONTRACT FINANCING TO PERFORM THIS PROPOSED CONTRACT? )
(O ves O N0 (If yes. identify.): [[] aovance pavments (] proGReSS PAYMENTS OR [_] GUARANTEED LOANS

PROPOSED CONTRACT?

D YES D NO (If yes, identify. ):

IV. DO YOU NOW HOLD ANY CONTRACT (Or, do you have amy independenily financed (IRGD) projects) FOR THE SAME OR SIMILAR WORK CALLED FOR BY THIS

V. DOES THIS COST SUMMARY CONFORM WITH THE COST PRINCIPLES SET FORTH IN AGENCY REGULATIONS?
D YES D NO (If mo, expluin om rererse or separate page)

See Recerse for Inssructions and Footnotes
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FISCAL YEAR
1977

Drilling
Forminco No. 1 (Previously Drilled)

KGRA Well No. 42-7

G&A
FISCAL YEAR
. 1978
Drilling

KGRA Well No. 2

KGRA Well No. 3

Equipment & Control Services

TLabor

G&a

FISCAL YEAR
1979

Drfilling
Well Repair

Equipment & Contract Services

Labor

G&A

GRAND TOTAL

$
596,255
900,000

Table II.

1,496,255
74,800

942,000

942,000

$1,571,055

1,884,000

85,000

226,000

109,700

100,000
455,000
294,000

42,500

$2,304,700

$ 891,500

$4,767,255



FISCAL YEAR 1977

Existing Work »
Drilling Formihco No. 1°

1. Location

2., Drilling Contractor

3. Drilling Bits

4, Drilling Mud-& Chemicals

5. Fuel & Water

6. Equipment Rentals

7. Specialized Drilling Services
8. Transportation

9. Casi&g

~10. Production Equipment

11. Unanticipated Drilling Expense

12. Miscellaneous

Less Bottom Hole Contributions

TOTAL

TOTAL COST

$ 24,956
139;755
29,606
46,611
6,128
29,506
200,299
39,774
22,269
5,334
55,347
9,798
609,393
- 13,138

$596, 255

Table III, Pg. 1

COST TO -GOVERNMENT

$ 29,606

46,611

200,299

22,269

$298,785



FISCAL YEAR 1977

New Work .
Drilling Well KGRA 42-7

1. Location
2. Drilling Contractor
3. Drilling Bits
4, Drilling Mud & Chemicals
5. Fuel & Water
6. Equipment Rentals -
7. Specialized Drilling Services
8. Transportation
9. Casing
10. Production Equipment
11. Supervision
12. Miscellaneous
TOTAL

G&A

TOTAL FISCAL YEAR 1977

TOTAL COST

Table III, Pg. 2

COST TO GOVERNMENT

$ 44,000
307,750
61,000
56,000
5,000
55,000
140,000
30,000
150,250
30,000
17,000

4,000

$900,000

74,800

$1,571,055

$153,875
61,000
56,000

55,000

70,000

75,125

$471,000

$769,785



Table IV, Pg. 1

FISCAL YEAR 1978

New Work
Drilling Well KGRA 2nd Well

1. Location
2. Drilling Contractor
3. Drilling Bits
4. Drilling Mud & Chemicals ‘
5. JFuel & Water
6. Equipment Rentals
7. Specialized Drilling Services-
8. Transportation
9. Casing |
10. Production Equipment
11. Supervision
12. Miscellaneoué

TOTAL

Drilling Well KGRA 3rd Well

(Costs same as KGRA 2nd Well)

TOTAL COST COST TO GOVERNMENT
$ 44,000
322,500 ‘ $161,250
71,000 71,000
60,000 60,000
5}000
58,000 58,000
149,250 74,625
30,000
150,250 75,125
30,000
18,000
4,000
$942,000 $500,000

$942,000 $500,000



Table IV, Pg. 2

FISCAL YEAR 1978 .

Equipment & Contract Services

?OTAL COST COST TO GOVERNMENT
Choke Manifold '$ 20,000 $ 20,000
Flow Separator - 5,000 5,000
Pipes & Fittings 2,500 2,500
Valves & Meters 7,500 7,500
Installation 5,000 5,000
Core Analysis 15,000 15,000
Fluid Samples 5,000 5,000
Chemical Analysis 10,000 - 10,060
Pressure Temperature Services | 10,000 10,000
Computer Services 5,000 5,000
$ 85,000 $ 85,000
Labor
Area, Coordinator (12 months) 45,000
Reservoir Engineer (6 months) 19,000
Production Engineer (6 months) 19,000
Production Foreman (12 months) 37,000
Operating & Maintenance (20 months) 50,000
Travel & Subsidence (56 months) 56,000
$226,000
G&A 109,700

TOTAL FISCAL YEAR 1978 $2,304,700 $1,085,000



FISCAL YEAR 1979 TABLE V

TOTAL COST COST TO GOVERNMENT
Drilling
Well Repair (if needed) $100,000 $ 50,000
Equipment & Contract Services
2 Injection Pumps 120,000 ' 120,000
1 Separator with controls i00,000 100,000
7000' Pipe Lines - 70,000 70,000
Misc. Controls & Instruments 20,000 20,000
Vent Tank 15,000 15,000
Valves & Fittings 20,000 20,000
Installation . - 20,000 20,000
Miscellaneous : . 35,000
Fluid Samples 5,000 5,000
Chemical Analysis - 10,000 10,000
Pressure & Temperature Services - 10,000 10,000
Interference Test Equipment 15,000 15,000
Computer Services 15,000
$455,000 $405,000
Labor
Area Coordinator (12 months) 45,000
Reservoir Engineer (18 months) 57,000
Production Engineer (6 months) 19,000
Production Foreman (12 months) 30,000
Operating & Maintenance (27 months) 68,000
Travel & Subsidence (75 months) 75,000
$294,000
G&a - 42,500

TOTAL FISCAL YEAR 1979 - $891,500 $455,000 —

GRAND TOTAL ’ . $4,767,255 $2,309,785
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D. BUSINESS AND MANAGEMENT

1. Experience

The Union 0Oil Company of California, Geothermal Division
headquarters are located in the home office in Los Angeles
and two district offices are located 1) in Santa Rosa,
California and 2) Makati, Rizal, Philippines. Two area
offices are based out of the Santa Rosa District office

and they are 1) Brawley, California and 2) the Baca Location
No. 1, New Mexico. Two area offices are based out of the
Makati, Rizal, Philippines office and they are 1) Tiwi

and 2) Bulalo - both located on the Island of Luzon.

At the present time, the Geothermal Division directly
employs 125 people of which 77 are professional (primarily
engineers and geologists) and the remaining 48 are comprised
of technicians, secretaries, clerical and field operating
personnel. This group is well qualified to undertake the
complete operations involved in the drilling and producing
of geothermal wells. Members of the -group have been in-
volved in drilling and completion of over 185 wells during
the past 15 years, excluding the numerous. temperature
gradient holes that have been completed.

The particular value of this group is its broad experience
in the drilling, completion and operation of geothermal
wells completed from fractured and porous reservoirs
consisting of metamorphosed, volcanic and sedimentary
rocks, with produced fluids being in either liquid or
vapor-dominated states.

Another accomplishment of this Division is that it operates
in The Geysers field, California, supplying geothermal
steam to eleven power plants which generate 502 megawatts
of electricity. Two additional plants are presently under
construction which will add another 220 megawatts and an
additional two 110 megawatt power plants are under consid-
eration by Pacific Gas and Electric Company.

In the Philippines we are exploring and developing two
geothermal areas in which three power plants are under
construction for a total of 330 megawatts and an
additional 110 megawatt power plant is being considered
by the National Power Corporation.
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In the Brawley, California and Bac¢a Location No. 1,
New Mexico areas, we have also submitted proposals to
the local utility companies for the construction of
one power plant in each area:

Principal Project Personnel

The individual members of the Geothermal Division who
will be primarily involved in the proposed project are
Messers. Delbert E. Pyle, Donald L. Ash, Olin D.
Whitescarver and Philip. H. Messer. They will act in
the following capacities:

D.E. Pyle Coordinator

D.L. Ash Drilling Superxvisor

0.D. Whitescarver Production Supervisor

P.H. Messer Reservolir Engineering Supervisor

Their resumes are as followss

DELBERT E. PYLE

18816 Killoch Way
Northridge, CA 91324

MILITARY

1942 = 1946 United States Navy
Machinist - MM 2/cC

EDUCATION

1948 . ‘Compton Jurnior College
AA Engineering

1951 University of Southern California
BE Petroleum Engineering

1959 A-“AQOO_DOC‘. *

Blow Out Prevention
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EXPERIENCE

1950 - 1952 Union 0il Company of California
Pacific Coast Division
Dominguez, California

Position: Part-time Janitor;
Laboratory Assistant
in' Core Lab.; Utility-
man; Well Puller;
Pumper; Truck Driver.

1952 - 1953 Union 0il Company of California
Pacific Coast Division

Santa Fe Springs, California
<

Position: Engineer Trainee

Duties:

Individual well economic studies,
de-emulsification of tank bottoms
(method patented); production
engineering; petroleum engineering
on well sites.

1953 - 1955 Union Oil Company of California
Pacific Coast Division
Bakersfield, California

Position: Petroleum Engineer
Duties:

Reservoir engineering (oil & gas
reserve estimates); Union repre-
sentative at Unit meetings;
engineering Mt. Poso waterflood
and individual reservoir studies.

1955 - 1958 Union 0il Company of California
Pacific Coast Division
Coalinga, California

Position: Petroleum Engineer



1958 - 1960
1960 - 1967
1967 - 1971

27.

Duties:

Coalinga Nose Unit reservoir
engineering including engineering
for State injunction against
Coalinga Nose Unit; reservoir,
subsurface and drilling engineering
at Guijarral Hills.

Union 0il Company of California
Pacific Coast Division
Bakersfield, California

Position: District Drilling Engr.
Duties:

Supervising all drilling and well
repair work in San Joafuin and
Sacramento Valleys.

Union Oil Company of California
Foreign Operations
Toowoomba, Queensland, Australia

Position: Field Superintendent
Duties:

Supervising and planning all
drilling, well repair, production,
reservoir and subsurface engineer-
ing in Australia and operation and
maintenance of Moonie P/line.
Union's representative to State
and Federal Governments, regarding
engineering matters including
representative of industry in
drafting Petroleum Operating and
Safety Regulations.:  Relieving
Resident Manager in his absence.

Union Oil Company of California
Geothermal Division
Santa Rosa, California

Position: District Mgr. of Oper.
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1971 - Present

DONALD L. ASH

5376 Sharcn Court
Santa Rosa, CA 95405

MILITARY

1244 - 1946

Duties:

Supervising and planning all

drilling, well repair, production,
reservoir engineering for the
Geothermal Division, mainly in
The Geysers field, California.

Responsible for initiating the
type of drilling that is used
today. Co-designed the method
for reducing corrosion-erosion
on subsurface tubulars. This
method was patented.

Union 0il Company of California
Geothermal Division
Los Angeles, California

Position: Manager of Operations

Duties:

Responsible for dver-seeing all

geothermal operations for District

and area offices as well as plan-
ning and organizing two new areas,
one located in New Mexico and the
other in Manila, Philippines.

Besigﬁed the technoleogy for
aerated-aqueous drilling fluids

utilized in geothermal drilling.

Method patented.

United States Navy
V=12 Program
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EDUCATION

1940's

EXPERIENCE’

1947 - 1957

1957 - 1958

University of Washington
Major: General Engineering
Degree: None

Various Management and job
related schools during the
past 30 years.

Pure 01l Company
Worland, Wyoming

Position:

Worked and trained in maintenance,
production, transportation and
drilling. Worked on location in
Wyoming, Montana, North Dakota,
Colorado, New Mexico and Utah.

Dutiess:

During this period, had the

opportunity to work directly with
Mr. Red Adair in capping Worland
Unit Well No. 23 (20% H,S) which
had blown out and?caugh% fire.
Subsequently, was offered job by
Mr. Adair.

Pure 0il Company
Division Office

Denver, Colorado

Position: Production Foreman

‘Duties:

Supervised all facets of drilling,
completion and repair of wells,
construction of tank batteries,
production facilities, setting

of Pumping Units, transportation
of crude oil to pipeline station.



1958 ~ 1959

1959 - 1960

30.

Purée 0il Company
Transferred

District Office
Cortez, Colorado

Position: 7Production Foreman
Duties:

Worked Aneth, White Mesa and East
Aneth fields. Qther duties same

as when located in Denver.

Special Achievements:

Designed and supervised installa-
tion of tank bottom treating and
c¢leaning facilities for 3,000
bbls crude o0il storage tanks.

Drilling time and total costs
Wwere near records in the Aneth
Field.

Pure 0il Company
Four Corners District
Cortez, Colorado

Position: Production Foreman
Duties:

Supervise all exploratory drilling
in Four Cornéers District.

Supervised drilling, completion,
testing and initial construction
of production facilities for

successful exploratory wells

in the Northwest Lisbén Field
{Southeastern Utah) and Southeast
Lisbon Field (Southwestern
Colorado). The discovery well in
Northwest Lisbon Field was voted
the greatest find in 195%, in the
United States of America by the
American Petroleum Institute.



1960 - 1964

1964 -~ 1966

31.

November 1959 to March 1960
was acting District Superin-
tendent for Four Corners

‘District.

Pure 0il Company
District Office moved from Cortez,
Coloradeo to Moab, Utah

Position: Production Foreman
Duties:

Supervised drilling and production
in Four Corners District. Designed
drilling programs. Trouble-
shooter for all drilling and direct
supervision of exploratory wells.
Supervised three drilling foremen.

Pure 0Oil Company
Geothermal
Brawley, California

Position: Production Foreman
Duties:

Supervised drilling, testing, and
completion of three geothermal
test wells in Imperial Valley.
Construction of test facilities,
injection system of eleven month

flow test and pilot plant evalu-

ation. Evaluated surface and
downhole equipment during test.
Secured drilling contractor and
supervised deepening of one well
and drilling of another geothermal
well in Nevada.

Special Note:

Pure Q0il Company merged with Union
0il Company of California in 19635.



1966 - 1971

32,

Position: Promoted to Drilling

Superintendent.

Duties:

Worked with 0il and Gas -
Western Region on drilling plans
for Offshore - Cook Inlet, Alaska.

Supervised drilling, completion
and testing of exploratory geo-
thermal well in The Geysers field,
Califormnia.

Union Qil Company of California
Anchorage, Alaska

Pogsition: Drilling Superintendent
Duties:

Supervised drilling and completion
of first five wells drilled from
the Monopad Platform, Cook Inlet,
Alaska. Supervised drilling of
gas wells in Kenai, Alaska.

Supervised moving and rigging up
of rig to drill Company's first
well on the North Slope.

Supervised rigging up of drilling.
equipment on two-rig Grayling
Platform. Designed 48 well
directional drilling program for
the Grayling Platform. Designed
drilling, casing and completion
programs for Grayling Platform.

Directly supervised the shake-
down of Platform and drilling of
the first wells from the Grayling
Platform.
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Directly supervised controlling
of blowouts and other major
problems encountered during
drilling of wells from the
Monopod and Grayling Platforms
and in the Kenai Gas Field.

1971 , Union 0il Company of California
Geothermal Division
Imperial Valley, California

Position: Drilling Superintendent
(Loaned to the Geothermal Division.)
Duties:

Supervised P & A of two wells and
a plug back and recompletion of
another geothermal well in the
Imperial Valley, California

1971 - Present Union 0il Company of California
Geothermal Division
Santa Rosa, California

Position: Transferred to the
Geothermal Division.
District Drilling
Superintendent and
General Management of
. the Drilling Department

Duties:

Specify and select material,
equipment and contractors.
Coordinate and supervise Field
Operations to assure compliance
with specifications. Develop
operating policy. Prepare budget.

Submit monthly reports of drilling
activities and related special
operations, progress reports and
expenditures. Prepare and submit
required drilling. and completion
reports to State and Federal
Agencies. :
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Design and program remedial

work on problem wells. Employ-
ment training, and supervising
drilling supervisors. Engineer-
ing, planning and drilling of
geothermal wells in the Western
United States. Design drilling,
casing and completion programs.
Work with Service Companies and
Union 0il Company of California's
.Research Department to develop
new and improved drilling, ce-
menting and completion techniques.

Total Geothermal wells drilled to
date under my Supervision:

Big Geysers = 79
Imperial Valley = 14
New Mexico = 8
Nevada = 5
Utah = _l
TOTAL: 107

Total Geothermal wells reworked
to date under my Supervision:

Big Geysers = 44
Imperial Valley = 6
New Mexico = 12
TOTAL: 62

Supervised the controlling and
subsequent P & A of two uncontrolled
wells in the Big Geysers field.

OLIN D. WHITESCARVER

442 Qak Lake Avenue
Santa Rosa, CA 95405

MILITARY
1958 - 1959 ' United States Army

Corps of Engineers _
1st Lieutenant - Highest Rank
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EDUCATION

1954 - 1958

EXPERIENCE

1959 - 1963

1963 - 1966

Colorado School of Mines
BS Petroleum Engineer

Pure 0Qil Company
Production Division
Southern California

Position: Petroleum Engineer
Duties:

Various assignments throughout
the Southern Producing Division
of the Pure 0il Company. Re-
sponsible for property evaluation;
well drilling, completion, and
remedial programs, design and
installation of production
facilities; corrosion control.

Pure 0il Company
0il and Gas Division
Lafayette District

Position: Area Production Engineer
Duties:

Responsible for evaluation of
developed and undeveloped pro-
perties; recommendation and
supervision of well drilling,
completion and remedial programs,
design and installation of field
production facilities.

Special Note:

Pure 0il Company merged with Union
0il Company of California in 1965.
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1966 - 1973 Union 0Oil Company of California
011 and Gas Division
New Orleans District (

Position: Offshore Area Production
Engineer

Duties:

Responsible for design, instal-
lation and startup of offshore
production facilites, well
completion and remedial programs.

1973 Union 0il Company of California
011 and Gas Division
Lafayette District

Position: Senior Production
Engineer

Duties:

Reviewed and coordinated District
Engineering activities. Coordi-
nated joint activities with other
operators.

1973 - Present Union 0il Company of California
- Geothermal Division
Santa Rosa, California

Position: District Production
Superintendent

Duties:

Overall responsibility for pro-
duction facility engineering, in-
stallation and operation.

Special Achievements:

Hold one patent for Geothermal
Steam Production Device.

Past Section Chairman, South
Louisiana Section, SPE/AIME.
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PHILIP H. MESSER

2140 Alejandro Drive
Santa Rosa CA 95405

EDUCATION

1965 - 1969

1969 - 1971

EXPERIENCE

1971 - 1973

Stanford University
BS Mechanical Engineering

Stanford University
BS Petroleum Engineering

MS Petroleum Engineering

Standard 0il Company. of California
Western Operations

Production Department

La Habre, California

Position: Engineer
Duties:

Design, modification and update
of computer programs in the
computer design group.

Position: Production Engineer
Duties:

Responsible for three active water
flood projects. Activities in-
cluded oil production pump

sizing, injection allocation,
water quality control, secondary

. recovery performance studies,

annual project reports, mainte-
nance of maximum deficient pro-
duction, design and supervision
of remedial work, acid stimulation,
theif zone isolation and mechan-
ical alterations of injection wells.
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1973 - 1974 Chevron 0il Company
Western Division
Production Department
Lafayette, Louisiana

Position: Production Engineer
Duties:

Responsible for maintaining
maximum efficient production

for primary and secondary recovery
of gas, condensate and oil.

Design and supervision of remedial
and redrill work, preparing annual
reserve review and bottomhole
pressure reports as well as well-
completion reports, production
forecasting, correspondence with
State and Federal regulatory
agencies.

1974 - 1975 Chevron 0il Company
Western Division
Drilling Department
Lafayette, Louisiana

Position: Drilling Engineer
Duties:

Responsible for supervising drilling,
completion, and workover operations.
Areas include the land rigs in

South Texas, inland barge rigs

in South Louisiana, and platform,
jackup and floater rigs in the Gulf.

1975 - Present Union O0il Company of California
Geothermal Division
Santa Rosa, California

Position: Reservoir Engineer
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Duties:

Responsibilities include the
design, execution and ayalysis
of well testing in the Imperial
Valley, California.

Have conducted a number of
geothermal studies involving
pressure buildup analyses,
brine reinjection, reserves
determination, two-phase flow
measurement, brine scaling ten-
dencies and wellbore damage.

Special Achievements:

Designed and evaluated the first
successful geothermal injection
well stimulation program.

Co-authored a technical paper
which evaluates this stimulation
test and it will be presented at
the National Meeting of the
Society of Petroleum Engineers
in Denver, Colorado, this fall.

A member of the Union 0Oil Company

of California, Research Task

Force which has been investigating
the chemical and physical behavior
of Imperial Valley geothermal brines
for the past year.

Co-authored "Calculation of
Bottomhole Pressures for Deep,

Hot, Sour, Gas Well" which was
published in January, 1974, by

the Journal of Petroleum Technology.

3. Plan of Operation

When the permit to drill the KGRA Well No. 42-7 is approved
by the United States Geological Survey (approximately
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- June 15, 1977), as submitted in the Proposed Plan of

Operation (Appendix A), Union Oil Company of California
will obtain bids from various drilling contractors that
have the proper equipment available to drill this well.
After selection of the most economical drilling bid, we
will commence drilling the first well on/or about August 1,
1977. After completion, the results will be evaluated to
determine the merits in proceeding with the project. If
the results are encouraging, the site of the second well
will be selected and the drilling will commence immediately.

" If decided to proceed with the project, the necessary

equipment for the first initial flow test will be de-
signed, obtained, and the first short flow test will
commence November/December, 1977.

Upon completion of the second well and the initial flow
testing, these results will be evaluated to determine
whether to proceed with the project. 1In the event the
results merit continuation, the location of the third
well will be selected and the well drilled. At the same
time necessary equipment design will be started for the
long-term flow and interference test.

After completion of the third well, further short-term
testing of all wells will be conducted and studied, in
order to finalize the equipment needed for the long-term
flow test. Subsequently the equipment will be ordered.

Approximately September 1978, the long-term flow and
interference tests will be conducted over a six-month
period. In the succeeding six-months, the reservoir
pressure rebound will be observed and the final reservoir
and production reports will be prepared.

Primary Business and Technical Contacts

Dresser Industries, Inc.
P.O. Box 6504

Houston TX 77005

TEL: (713) 784-8502

Mr. Roy Wolke
Manager Geothermal Operations
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Oilwell

Division of U.S. Steel Corporation
1335 First National Bank Building
Denver CO 80202

TEL: (303) 623-3001

Mr. R.C. Craig
Manager of Sales

Hughes Tool Company

510 Midland Savings Building
Denver CO 80202

TEL: (303) 266-2668

Mr. O.R. Rogers
Regional Manager

Smith Tool Company

1570 Denver Club Building
Denver CO 80202

TEL: (303) 623-8195

. Mr. H.W. Autrey

Regional Manager

Loffland Brothers Drilling Company
3010 South Harvard Avenue

Tulsa OK 74101

TEL: (918) 747-1361

Mr. W.E. Schultz
President

Brewster Company, Inc.
P.0O. Box 1095
Shreveport LA 71163
TEL: (318) 222-3254

Mr. Paul McGlasson
Regional Manager
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Halliburton Services, Inc.
P.O. Box 1431

Duncan OK 73533

TEL: (405) 255-3760

Mr. B. Diggs Brown
Vice President

Howard Construction Company
P.0. Box 187
Panguitch UT 84759

Mr. Bruce Howard
Oowner

Schlumberger Well Services
1450 Metro Bank Building
475 17th Street

Denver CO 80202

Mr. J.H. Smith
General Manager

Flint Engineering and Construction Company
324 Petroleum Building
Billings MT 59101

Mr. Coy Rowland
General Manager

Bariod Division, N.L. Industries, Inc.
1555 Tremont Place, Suite 210

Denver CO 80202

TEL: (303) 623-7361

Mr. D.R. Henson
Manager of Operations
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Christensen Diamond Products Company
1937 South Third, West

Salt Lake City UT 841190

TEL: (801) 789-3413

Mr. Hugh Gunn
Manager of Marketing

Acceptability of the ‘General Contract Provisions

Union Oil Company of California accepts the provisions
of the proposed Contract Schedule and General Provisions
as included in the Request for Proposal.

Program Technical Scope

We have reviewed the Program Technical Scope set forth
in the Request for Proposal.

- All the data furﬂished in the proposal may be published
only if a contract is awarded.

- All the data furnished in the progress reports issued
during the contract period may be published.

- An engineering report, analyzing all the data will be
prepared at the end of the project and is expected to
be submitted in September, 1979. We do ask that the
publication of the final engineering report be delayed
by two years from the time of submittal.

Proposer's Financial Capability

Union 0Oil Company of California has the financial capa-
bility, working capital and other resources to perform
the proposed contractual obligation without assistance
from any outside source. The enclosed annual statement
for 1976 shows the Company's financial position. (See

-Appendix D).

Representations and Certifications - GSA Form 19B.

GSA Form 19B, Representations and Certifications,
attached.
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L SEaniC1 s AcrabaGIDATION AND CERTIFICATIONS

1LO. PROC. REG (41 CIRY 1-16 401 | {Construction Contract)
. {For ute with SF 19 ond 21)
MAME ANO ADDRESS OF BIVER (Na,, Street, Citv, Siute, und LI Coile) ‘ DATE OF B:D

UNION OIL COMPANY OF CALIFORNIA . o
- 461 So. Boylston May 27, 1977
.Los Angeles, CA . 90017 _ . _ _ _

" In negotiated procurements, “hid” and “hidder' shall be construed 1o mean “offer” and “offeror.”

The bidder makes the following rcprescnunons and certifications as a part of the bid identified
above. (Check upprepriate boxes. )

1. SMALL BUSINESS

He C] is, [X] is not, a small business concern. (Far thys purpose. a small business concern is a business concern, including
its affiliates. which (u) it independently nwned and operated, (b) is nat daminant in the field of operation in which it is bid-

. ding on Gotvermmnent contracts. und (¢) had average annual receipts for the preceding 3 fiscal years not exceeding $7,3500,000.

For additional information see gorerning regulations of the Smull Business Administration.)

2. CONTINGENT FEE

(a) He D has, m has not, employed or retained any company or person {(other than a full-time bona fide emplovee

" working solely for the hidder) to solicit or secure this contract, and 7b) he D has, [] has not, paid or agreed to pay

any company or person (other than a full-cime bona fide employee warking solely for the bidder) any fee, commission,
percentage or brokerage fee, contingent upon or resulting from the award of-this contract; and agrees to furnish informa-
tion relating to (a) and (%) above as requested by the Contracting Officer. (Far interpretation of the representation, includ.
ing the term “bona fide employee,” sce Code of Federal Regulations, Title 41, Subpars 1-1.3.)

3. TYPE OF ORGANIZATION

He operates as an[Jindividual, Dpannershlp.Dwm( venture.mcorporauon, mcorponted in Saate of Caliifarnia
4. INDEPENDENT PRICE DETERMINATION

{a) By submission of this bid, each bidder certiﬁes, and in the case of 1 joint bid each party there(o certifies as to his
own organization, that in connection with this procurement:

(1) The prices in this bid have been arrived at independently, without consultation, communication, or agree-
ment, for the purpose of restricting competition,: a3 (0 any marter relating to such prices with any other bidder or wu.h
any competitor;,

{2) Ualess orhcrwnsc required by law, the prices which have been quoted in this bid have not _been knowingly
disclosed by the bidder and will not knowingly be disclosed by the bidder prior to opening, in the case “of a bid, or
prior to award, in the case of a proposal, directly or indirectly to any other bidder or to any competitor; and

{3) No attemps has been made or will be made by the bidder to induce any other person oc firm to submit or
not to submit a bid for the purpose of reutricting cumpeuuon
(5) Each person signing this bid certifies that: )

(1) He is the person in the bidder’'s organization responsible withia thac organization for the decision as to the
prices being bid herein and thac he has aot participated, and will not participate, in any action contrary to () (1)
through (a)(3) above; or

(2) (i) He is not the person 1n the bidder’s organization responsible within thac organization for the decision
23 to the prices being bid hercin but that he has been authorized in writing to act as agent for the persons tespon-
sible for such decision in certifving that such persons have not participaced. and will not participate, in any action
contrary to (a) (1) through (u) (3) above. and as their agent does hercby so cerntify; and (n) he has not participated,
and will not participate, in any action coatrary 10 (a) (1) through («)(3) above.

(c) This certification is not applicable 10 2 foreign bidder submitting a bid for a contract which requires performmcc
or delivery outside the United States. its possessions, and Puerto Rico.

(d) A bid will not be coansidered for award where (v) (1), («)(3), or (b) above, has been dcleccd or modified.
Where (a)(2) above, has been deleted or modined, the hid will not be considered for award unlesy the bidder fuenishes
with the bid 2 signed scatement which sets forth in decarl. the circumstances of the disclosure and the head of the agency,
or his desngnce. determines thac such disclosure was not made for the purpase of restricting competition.

THE FOLLOH ING NEED BE CHFCKED ONLY UF 8ID EXCLEDS $10.000 [N AMOUNT.

5. EQUAL OPPORTUNITY

Hcmhn.Dhu not. participated in » previnus contract of subcontract subject to the Equal Opparunity Clause here-
in, the clause vriginally contaned 10 Searien 301 of Executive Order No. 10923, or the clauve concained in Section 201
of Executive Order No. 11114 h".X:l. hus, G has not, hled alt required compliance repans: and representations indicating
submission of required compliance repacty, signed by proposed subcontractors, aall be obezined preor to subcontract
swards. (The shote representation need not he submasted n gonnection wuh contrach ar yubcontructs which are exempt from

the cluusse.)

NOTE.—Bids must set forth full, uccurate, und camplete- juformation as vequired by 1his invitation for bids (imciuding

attachments). The penalty for making [alse stutements in beds 15 prescribed in 18 U.S.C. 1001,
19-302
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CERTIFICATION OF EMPLOYMENT OF HANDICAPPED

The offeror certifiés with respect to the Employmcnt of che Handicapped
clause as follows: :

a.
b.

C.

He / X/ has, / / has not previously been awarded a contract ‘which

. included the clause. (If affirmative, execute b.)

The time specified for contract performance /X / exceeded 90 days,
/ | 4id not cxceed 90 days. (If more than 90 days, ezecute c.)

| The amount of the contract was / / less than $500,000, /X/ more

than $500,000, and he /¥ has, / / has not published his program
for the cmployment of the handicapped. (If more than $500,000,
execute d.) : o - :

Be / / has, / / has not submitted the required annual report to
the Assistant Secretary of Labor Sor Employment. Standards,

(not a current ‘requirement
He / X/ has, / / has not made a good faith effort to effectuate
and carry out his afflrmatlve actlon progtam.

He will not award subcontracts to persons or concerns that have

not published programs and submltted annual reports as required
by the clause.

AFFIRMATIVE ACTION PROGRAM

The following paragraphs are added:

_The bidder or proposer represents that he (a) /X/ 1. has developed

and has on file, / / 2. has not developed and does not have oa
file at each establishment an affirmative action program as

~required by the rules and regulations of the Secretary of Labor

(41 CFR Part 60-1 and 60-2), ot that he (b) / / has not previously

‘had contracts subject to the written Affirmative Action Program

requirement of the Secretary of Labor.

If such a program has not been developed, the bidder will com-

" plete the following:



6. PARENT COMPANY AND UMPLOYER i[)!in\"l]l"l(fA"'l()N NUMBER
Each bidder shall furnish the follnwing information by filling in the appropriate hlocks:

{a) ls.the bidder owned or controlled hy 2 parent campany as described helow? ['_—] Yes m Na. (For. the purpose of
this bid, a parent company is defined v ane wwhich either auwni ar natrals the actrvities and basic huiiners policies of the bidder.
To ouwn another compuany neans the parent company must oun at least u mu/on'ly {more. thun 30 percent) n[ the roling rlg/;ll
in that company. To control unother compuny, 1urh awnership 1o not required: 1f another compuny is able to formulase, deter-
mine, or veto busic business paliny decisions of the hidder. such nther company is considered the purent company of the bidder.
Tbhis control may be exercired’ thraugh the use of dommanl minority voting rights, use of proxy voting, confructual arrangtmmll.
or otherwise.)

(b) If the answeér to (a) abovc is "Yes,” bidder shall insert in the space below the name md main office address of
the parent company. T . :

NAME OF PARINTY. COMPANY MAIN OFFICE ADDAESS (No., Street, City, State, and ZIP Code)

S

{¢) Bidder shall insert in the applicnbl.e space below, if he has no pacent company, his own Emplayer's [dentification
Number (E.I. No.) ( Federal Sociul Security Number used an Emplayer's Quarterly Federal Tax Return, U.S. Treasury Depart-
ment Formn 941), or, if he has a parent company, the E.I. No. of his parent company.

PARENT COMPANY BIDDER

951315450 UNION OIL COMPANY OF CALIF.

' EMPLOYER
IDENTIFICATION NUMBER OF

7. CERTIFICATION OF NONSEGREGATED FACILITIES

(Applicable to (1) concracts, (2) subcontracts, and (3) agreements with applicants who ate themselves performing

" federally assisted construction contracts, exceceding $10,000 which are not exempt from che provisions of the Equal Oppor-

tunity clause.)

By the submission of this bid, the bidder, offeror, applicant, or subcontractor certifies that he does not maincain or
provide for his employees-any segregated facilities at any of his establishments, and thac he does not permic his employees
to perform their services at any location, under his control, where segregated facilitics are mainaained. He certifies further
that he will not maintin or provide for his emplovees any segregaced facilities at any of his establishments, and that he
will not permit his employees to perform cheir services at any location. under his control, where segregated facilities are
maintazined, The bidder, offeror, applicant, or subcontractor agrees that 4 breach of this certification is a violation of the
Equal Opportunity clause in this contract. As used in this certification, the term “segregated facilities” means any waiting
rooms, work arcas, rest cooms and wash rooms, restaurants and other eating areas, time clocks, locker rooms and other
storage or dressing areas, parking lors, drinking fountiins, recreation or entercainment areas, transporation, and housiag
facilities provided for employees which are segregated by explicit directive or are in fact segregated on the basis of Tace—
color, teligion, or national origin, because of habit, local custom, or otherwise. He further agrees that (except where he
bas obtained identical certifications from proposed subcontructors for specific time periods) he will obtain identica.
certifications from proposed. subcontractors prior o the award of subcontracts exceeding $10.000 which are not exem-
from the provisions of the Equal Opportunity clause: that-he will retain such certifications in his files; and thac he &
forward the following natice to such proposed subcoantractors (excepc where the proposed subcontractors have submirted
identical certifications for speciiic time periods):

NOTICE "TO PROSPECTIVE SUBCONTRACTORS OF REQUIREMENT FOR CERTIFICATIONS
. OF NONSEGREGATED FACILITIES
" A Certification of Nonscgregated. Facilities must be submitted prior to the aaard of a subcontract excceding $10.000
which is not exempt from the provisions of the Equal Opportunity cliuse. The certification may be submitted either for
each subcontract or for all subcontructs during a period (i.e., quarterly, semiannually, or annually).
NOTE: The penalty for-making false stacements in offers is prescribed in 18 U.S.C. 1001.

REVIRSE OF STANDARD FORM 19-8, OCTOSER 1949 " S US COVtENNINT PAINIIEG OFFICE 1840 OF— 190-408 13-8)



The bidder does / /, does not / / employ more than S0
employees and has / /, has not / / been awarded a contract
subject to Lxecutive Order 11246 in the amount of $50,000 or
more since July 1, 1965. 1If such a contract has been a- :
warded since July 1, 1968, give the date of such contract,
but do nct list contracts awarded within the last 120 days
prior to the date of this representation.

b. The bidder or proposer represents (a) that a full compliance
review of the bidder's employment practices /¥ has, / / has not .
been conducted by an arency of the Federal Govermment; that such
compliance review / / has,*/ / has not been conducted for the
bidder's known first-tier subcontractors with a subcontract of
$50,000 or more and having 50 or more employees and (b) that the .
most recent compliance reviews were conducted as follows:

NAME OF CONTRACTOR - DATE FEDERAL AGENCY

(include known .
first-tier sub- SEE ATTACHED CONTINUATION SHEET
contractors)

c. The bidder or proposer represents that if the bidder has 50 or
. - more employees and if this Contract is for $50,000 or more, and
that for each subcontractor having 50 or more employces and a
subcontract for $50,000 or more, and if he has not developed one,
a written affirmative action plan will be developed for each of
ites establichments within 120 days from commencement cf the
Contract. A copy of the establishment's plan shall also be
maintained at rhe establishment within 120 days from the date of
. .commencement of the Contract.

The Affirmative Action Compliance Program will cover the items

specificzily. set out in 41 CFR Part 60-2 and shall be signed by
an executive of the Contractor.

d. Where the bid of the apparent low responsible bidder is in the
.amount of $1 million or more, the bidder and his known first-tier
subcontractors which will be awarded subcontracts of $1 million
or more will be subject to full, preaward equal opportunity
compliance reviews before the award of the Subcontract for the
purpose of determining whether the bidder and his subcontractors

are able to comply with the provisions of the equal opportunity
~clause. R

e. The bidder or proposer, if he has 190 or more employeces, and all
subcontractors having 100 or morec cmployees are required to
submit the Covernmcat Eaployer Information Report SF 100 (EEO-1),
within 30 days after award, unless such report has been filed

within 12 months preceding award. The EEO-1 repgrt is duec an-
pually on or before March 31. '

*DO NOT KNOW

]
[N
1
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Union 0il Co.
Union 0il Co.
Union 0il Co.
Union 0il Co.

of Cal.
of Cal.
of Cal.
of Cal.

‘NAME OF CONTRACTOR DATE

Home Office 10/18-20/76
0il § Gas (Ventura, Cal.) 3/15/77
Cont. Div. Marketing 3/17/77

0il § Gas (Lafayette,la.Dist.)5/16/77

FEDERAL AGENCY

Interior
Interior
Interior
Interior

Plus 7 additional onsite reviews conducted by Interior during the past 12 months..
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11,

12,

CLEAN AIR AND WATER CERTIFIGATION.

(Applicable if the bid or offer excecds $100,000 or FRDA has determined
that orders undcr an indefinite quantity conmtract in any yéar will

_exceed $100,000, or .a facility ‘to be used has been the subject of a

conviction under the Clean Air Act (42 USC 1857c-8(c) (1)) or the
Federal Water Pollution Control Act (33 usc 1319 (c)). and is listed
by EPA, or is not- otherwxse excmpt,)

The bidder or offeror certxfles as folléws:

a, Any facility to be utilized in the performance of this proposed
‘contract has X / has not / / bcen listed on the Environmencal
Protection Agency list of violatxng facilities,

b. He will promptly notify the Contractor, prior to award, of the
receipt of any communication from the Director, Office of Federal’
Activities, U, S, Environmental Protection Agency, indicating that
any facility which he proposes to use for the performance of the
Contract is under consideration to be listed on the EPA 1list of
violating facilities,

c. He will include substantially this certification, including this
paragraph c., in every non-e:iempt subcontract.

MINORITY BUSINESS ENTERPRISE

The offeror represents that he / / is /X/ is not a minority business
enterprise. A minority busincss enterprise is defined as a "business,
at least 50 percent of which is ovmed by minority group members or, in
case of publicly owned businesses, at least 51 percent of the stock of
which is ovmed by mineority group members.'" For the purpose of this
definition, minority group members arc Negroes, Spanish-speaking
American persons, American-Orientals, American-Indians, American-
Eskimos, and American=-Aleuts.

DISCLOSURE STATEMENT--COST ACCOUNTING PRACTICES AND CERTIFICATION

Any subcontract in excess of $100,000 resulting from this solicitation
except (1) when the price negotiated is based on (a) established

catalog or market prices of commcrcial items sold in substantial
quantities to the general public, or (b) prices set by law or regulation,
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or (2) subcontracts which are otherwise exempt (see 4 CFR 331.30(b) and
FPR §1-3.1203(a)(2)) shall be subject to the requirements of the Cost
~ Accounting Standards board. Any offcror submitting a proposal, which,
if accepted, will result in a subcontract subject to the requirements
of the Cost Accounting Standards Board must, as a condition of con-
"tracting, submit a Disclosure Statement as required by regulations of
" the Board. The Disclosure Statement must be submitted as a part of
the offeror's proposal under this solicitation (see (I) below) unless
(1) the offeror,  together with all divisions, subsidiaries, and affil-
iates under common control, did not receive net awards exceeding the
"monetaryiexemptipn for disclosure as established by the Cost Accounting
Standards Board (see (II) below); (1i) the offeror exceeded the monetary
exemption in the Federal fiscal year immediately preceding the year in
which this proposal was submitted but, in accordance with the regula-
‘tions of the Cost Accounting Standards Board, is not yet required to
submit a Disclosure Statement (see (III) below) (111) the offeror has
_already submitted a Disclosure Statement disclosing the practices used
in connection with the pricing of this proposal (sece (IV) below); or
(iv) postaward submission has been authorized by the Contracting
Officer. Seec 4 CFR 351.70 for submission of a copy of the Disclosure
_ Statement to the Cost Accounting Standards Board.

CAUTION: A practice disclosed in a disclosure statement shall not, by
virtue of such disclosure, be deemed to be a proper, approved,

- or agreed to practice for priting proposals or accumulating
and reporting contract performance cost data.

CHECK THE APPROPRIATE BOX BELOW:
(@) I. Certificate of Concurrent'Submission of Disclosure Statement(s

The offeror hereby certifies that he has submitted, as a part of his
proposal under this solicitation, copies of the disclosure statement(s)
as. follows: (i) original and one copy to the cognizant contracting
officer; and (1i) one copy to the cognizant.contract. auditor.

DAIE OF DISCLOSURE . NAHE(S) AND ADDRESS(ES) OF COGNIZANT
STATEMENT (S) : - OFFICER(S) WHERE FILED
May 27, 1977 | _ . ' James B. Cotter

2753 So. Highland
Las Vegas, Nevada 89114

. The offeror further certifiés that practices used in estimating costs
in pricing this proposal are consistent with the cost accounting
practices disclosed in the disclosure statcment(s).

(X II. Certificate of Monetary Exemption
The offeror hereby certifies that he, together with al}l divisions,
subsidiaries, and affiliates under common control, did not receive net

awards of negotiated national dcefense prime contracts totaling $30
million or more durlng Federal Fiscal Year 1971, and did not receive

-l -



net awards of negotiated national dcfense prime contracts subject to
Cost Accounting Standards totaling mere than $10 million in any of the
Federal Fiscal Years 1972, 1973, 1974, or 1975; and net awards of
negotiated national defense prime contracts and subcontracts subject
to-'Cost Accounting ftandards totaling more than $10 million in Federal
" Fiscal Year 1976, o: in any subsequent Federal fiscal year preceding
the year in which tn:: proposal was submitted.

CAUTION: Offcrors .o submitted or who currently arc obligated to
' ~ubmit a Disclosure Statement under the filing threshold

established by the Cost Accounting Standards Board for a
Federal fiscal year prior to the one immediately preceding
the year in which this proposal was submitted may be eligible
to claim this execmption if they have received notification-
of final acceptance of all deliverable items on all their
‘'prime contracts and subcontracts containing the Cost Account-~

" 4{ng Standards clause.

(X)) III. Certificate of Interim Exemption

The offeror hereby certifies that (i) he first exceeded the monetary
exemption for disclosure, as defined in (II) above, in the Federal
fiscal year immediately preceding the year in which this proposal was
submitted, and (ii) in accordancé with the regulations of the Cost
Accounting Standards Board (4 CFR 351.40(f)), he is not yet. required
to submit a Disclosure Statement. The offeror further certifies that
if an award resulting from this proposal has not been made by March 31
of the current Federal fiscal year, he will immediately submit a
revised certificate to the Contracting Officer, in the form specified
under (I) above or (1V) below, as approprlate, to verify his submission
of a completed Dlsclosure Statement.

CAQTION: Offerors may not claim this exemption if they are currently
: required to disclose because they exceeded monetary thresholds
in Federal fiscal years prior to Fiscal Year 1976. Further,
the exemption applies only in connection with proposals
submitted prior to March 31 of the year immediately following
the Federal fiscal year in which the monetary exemption was .
exceeded.

() IV. Certificate of Previously Submitted Disclosure Statement(s)

The offeror hereby certifies that the Disclosure Statement(s) were
filed as follows:

_ DATE OF DISCLOSURE ' NAME (S) AND ADDRESS(ES) OF COGNIZANY

STATEMENT (S) OFFICER(S) WHERE FILED
e




The offeror furthey certifics that nractices used {n estimating costs
in pricing this proposal are consistent with the cost accounting-
practices disclosed in the Disclosurc Statcment(s).

13, - ADDITIONAL COST ACCOUNTING STANDARDS APPLICABLE TO EXISTING CONTRACTS-~
CERTIFICATION : )

a. Cost accounting standards will be applicable and effective as

promulgatced by the Cost Accountins Standards Board to any award
as providcd in the Fedcral Procurement. Regulations Subpart 1-3,12,
If the offcror presently has contracts or subcontracts containing
the Cost Accounting Standards clause, a new standard bccomes
applicable to such ecuisting contracts prospectively when a new
contract or subcontract containing such clause is awarded on or
after the effective date of such new standard Such ncw standard
may requirc a change in tlic offeror's cstablished cost accounting
practices, whcther or not disclosed. Thc offeror shall specify

by an appropriate cntry helow, the effect on his cost accounting
practice,

b, The offecror hicreby certifics that an award under this solicitation
{ / would, /X/ would not, in accordance with paragraph a.(3) of
the Cost Accounting Standards clausc require a change in his

established cost accounting practices affectlnp existing contracts
and subcontracts.

NOTE :

If the offeror has checked "would" above, and is awarded the contem-

platcd contract, he will also be rcquired to comply with the clause
cntitled "Administration of Cost Accounting Standards."
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