COMPANY:

Operator: Thermal Power Company

Well:

Keep

' Utah State 72-16 ML~-25128
" Location: 990tfeet south and 990 feet west from‘the northeast
corner of Sectlon 16, T27S/R9W, SLB&M, Beaver County,
Utah. . L ' i '
Elevation:
Take all measurements frem top KB.

hole full at all times.

- Check operation of BOE each round trlp or dally, whlchever flrst

occu

Dril

rs.

ling Program .

1.

Driil 26" or 27%" hole to 40'+ to fit 20" casing. Cement
with Class B cement treated with 2% CaCl, to fill annulus
to cellar floor. ‘Use 2 centralizers. Drill”rat hole.

 Drill 17%" hole to 650' to fit 13-3/8" casing.

Ceﬂent 13- 3/8" 54.5%, K-55, buttress ca51ng at 650' w1th
400 sacks Class B ceméent premlxed with 1.0 cf/sack perlite, .
2% gel and 40% silica flour. (100% excess). Run guide shoe
with insert fillup. ' Tack weld and Bakerlok bottom 4 collars,
weld shoe solid. Use top rubber plug only, plug holdlng
head. Bump plug on shoe. Use 3 centrallzers.

After 4 hours (or cement is flrm), land 13- 3/8" ca51ng.
Weld on 12" Series 900 WKM geothermal wellhead. Test weld
with 1000 psig. 'Install 12" Series 900 Shaffer double

hydrautlc control gate and Hydril GK. All blowout preventers

on this well to have high temperature packing elements.
Test each preventer, casing, kelly cock, wvalves and check

. valve in kill line and blow down line valves to 1000 psig.

for five minutes. Notify Utah Division of Water Rights to
.wWitness preventer tests 3 days in advance of testing
. (801/586-4231, Cedar Clty, Gerald Stoker) ‘Enter test

. results on tour sheet.

60f California Street. San Francisco California 94108 41 5-981—5700_ Telex: 34387 NATOMAS'SFO



Utah State 72-16 ML-25128

Drilling Program -

5.

10.

Drill 12%" hole to 1820' to fit 9-5/8" casing; One or more
cores may be taken. Run Schlumberger Induction, FDC/CNL

~and Sonlc ‘logs at 1820°'.

Cement 9—5/8", 40#, K-~55, buttress casing at 1820' with
350 sacks Class B cement premixed with 1.0 cf/sack perlite,
2% gel, 40% silica flour and 0.3-0.4% HLX-C214 retarder

(% retarder to be determined by maximum thermometers).

- (40% excess). Run fillup shoe and fillup collar on shoe

joint. Tack weld top and bottom, bottom 4 collars, weld o
shoe solid. 'Use top and bottom rubber plug and plug holding
head. Centralize 40' above shoe and every 5th joint above
shoe. Have WKM (505/327-3359, Farmington, Sug Roberts)
install centralizing elements in 12" head prior to cementing.

Land 9-5/8" casing. ‘WKM install 12" Series 900 - by 10" =
Series 600 14" stroke casing spool. Test pack off with

1000 psig. 1Install 10" gate valve, two double hydraulic
Shaffer control gates, Hydril GK and Grant rotating head.

All equipment to have high temperature packing elements.

Test all blowout preventers, casing and valving as before
with 1000 psig. for five minutes. each. 'Notify -Utah DWR to
witness preventer tests. Enter test results on tour sheets.

Drill 8*" hole to total depth, estimated at 6,000'. One or
more cores may be taken. Run Schlumberger logs as ordered.
Complete or abandon. 7" casing may be run- as. protectlon
ox production casing if requlred .

survey hole»angle every 2—300'; on dull bltS. Drillable ‘wing
stablizers are to be run in 12%" and 8%" holes, and 17%" hole
if regquired. A nulti-shot or wireline angle survey may be
run if hole angle exceeds 5° over several thousand feet.

"Run drill pipe float valve in 8%" hole and have "wet plug
‘with valve in open position on floor at all times.

~Install ABC mudvlogglng service at shoe of 20" conductof.

Record continuous mud in and out temperature, H,S, CHs,
lithology, drilling rate. Have pit level indicator and.
intercom to drillers station. Take 2 sets W&D samples .
every 10' above 1800' and every 5' below 1800'. Mail daily

' coples of the mud log to-'

Thermal Power Co. (3 copies) Hathaway Engineering (1 copy) .
601 California Street . 3382 El Camino, Suite 37 '
San Francisco, CA 94108 - Sacramento, CA 95821
Attn.: W. L. D'Olier ’ ' : -

Keep'3 copies up to date and spliced in trailer.




| Utah State 72-16 ML-25128

Drilling Program

11.

12,

S 13.

Mud Program. American Mud Company 505/327—2525 .

Surface-650'. Water and gel, 8. 3 9.0 ppg.

650'-TD Milford City water, add sodlum chlorlde if

required.
Have'lost circulation material on'location;

Run and record max1mum recordlng thermometers on each Totco
run.

TelephOne numbefs: - Thermal Power Company ' 415/981—5700

w. L. D Olier , ~~ 415/982-5630 Nites

. ‘ - . 805/833-8313 Weekend
W. N.-Hathaway . 916/489-1206 Office
o . -~ 916/944-3884 Home
~H. E. Wheeler . =~ . = 916/485-2715

October 14th, 1976

e e o e ey ar e
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‘ S | Geo!hernal Resources Well Smma'y Peport :
o o . e . suBMITIN DUPLICATE o . PR
Opeestor. THERMAL POWER COMPANY  Well No._UTAH STATE 72-16 ML-25123
' See. 16 27S. ;R'\9w.  SL g g ROOSEVELT  Field_ BEAVER B '.-'tk@u;
'd»&doﬁ 990: South and'990‘ West from the Northeast corner of Sectlon 16. N
’ ‘ s . (Give locaten from preperty ar vectivn c:mu Qf steeet un'u liney) A g L :
Elevation of ground. above sca level 588 0. . fect ‘
-All dcpth measurements t:xkcn from top of Kelly BuShlng . S WI";Ch s 21 - ‘fc'-f;‘ above 3"6""‘;5";
(I)unck Hooe, Rotary Tahle or Kelly Bushing) S i . R

“The 1nformatlon given herew1th is a complete.and correc
present condition of..the well and all work done thereo
'be determlned.from.all available- records : v

VlceﬂPre51dent~

(Supenmmc.gm. : R . ) o e . _(Puudenl ‘S«rﬂuy’or A.ent)

?Enqineerinq

tFngincer ot Geonlngiaty - -

-Commenced dnllmg » OCtOber 22 1970 | ‘1"'?1.-'7 LT L -GEOLOGICAL MARKERS- i 7
' Rk P ‘w;l?AlluV1um w/zones o _
" Completed drilling._ December 31 1976 '¢:;hydrothermal alteratlon»
.To_t:ll depth :1254° P]ugggd dep:h SRR ft,Conglomerate gl
- Junk o S T R » Granite (fractured)

"Commenced pred'ﬁc»i_n'z not vet on DrcduCtlon' " Geologic age at toral depth:
) co . (Dnt) . . o ‘ _. . L
_ . Static test . S 4. o 7 . Production Test Data . - - o
Nate Shut-in weﬂheadl | R " "Total Mass Flow Data -~~~ . ’ o . - SeparatorData -. " ]
. Toemp 1 Pres. 'Psi‘g. !v.bvs/ﬁr‘ -} Temp.°F | Prea, .st:'g“,' "Enthalpy ] . Orifice . Water cuft/Hr | Steam Lbs/MHr| Pres. Psig. Te‘rl

Short Preliminary test on |12-30~76 ind*cated mass'fLOQ capabilfiity is f/

aporgximatelly 1,000,000 pdunds pér hour of stepm and hdt waterl, with x|

flowing wellhead pressure |of 355!p51g and température ¢f 432°F 1 -/

. CasiNG Racoso (Present Hole) Co T : e o e /

Suire "i ( l“;" ) | i y . Weighe ' » New or O Scamiess Grade . Si1>¢e of Hole . Number ;t Sacks §. I' ,‘
(A N X 1 cp.lh of Shue- - §. Tup of Caving T ef (_':.'n‘ . Secund H:nd . orLapweld of C;sing Drill‘d_ ‘ o(b'c‘"‘f"( il':'-"
20" "85 | Surface| 942 | w s | m-40 | 26" | 200 | |
-3/8" | 580 | Surface|54.5% N 8 K-55 17%" - |. 400. |
5-5/8" | 1,098 | Surface| 40%# N s RK-55 | 12%" | es0 | |

PeRFORATED CASING - . N
(SIZL rop, bot:om perforated intervals, size and spacing of pcrforznon and method. ) T

]

Surface to 522¢ - Sun&xe t
N() Cement Bnnd_cgs Surface to 999" 50% to 1f

Tsmpcrofurc ioq ds ptnu
Sur&me%

¥os, onmyus of snruem mudof




I Hiswry of Geothermal Resources Well
S . ] . R SUEBMIT IN DU‘PL!CATE e
.OmmﬁﬂmeHERMAL POWER COMPANY . - Fieto ROOSEVELm S o

SL
e BL &M

UTAH STATE 72-16 ML- 25128 3‘16

| .'\VcUN

Dt January 17th, 1977

. 601 California Street L .
~ Qan.Francisco, CA 94108 415/981—5700 :lTﬁh V1ce President

‘(President, S«nuw or A;cnx)

- (Addnﬂ) . o - (TdcpbmuNumba)

. d " Itis o; the greatest amporta.ncc to have a comp!cte hiscory of the well. Use this form to report 2 full account of-ali: -importaat opérations durxrgﬂ:nr .
rc!“;ng and testing of the well ‘or during re-drilling, sltering of cading, plugging, or abandonment with the dates theveof: Bessure to include suchijcems:
as holc size, formation test details, amounts of cement used, top. and bonon of plugs. perfouuan deraifs, sidetracked yunk badmg tcsts. shooting-and~

" initizl producnon dnamd mmmu C

Dl“_‘.k'-‘:
10-22- ngged up Loffland Brothers Company ng No. 5. Spudded well at 4:00° PuML
' Drilled 12%" hole to 85' and then opened up hole to 26" Ran 20" O0.D.,.
o _94# H-40, _Buttress Conductor Casing to 85' R . ;}“.—ffft
‘l0523 Cemented 20" ca51ng to surface with 200 sacks Class B Cenent contalnlng
o Landed 20% casing.  Installed 20" Hydril GK BOP% -

2% Calcium Chloride.
Drilled 17%" hole to 163" with 9 ppg mud. &Alpha Beta Gamma logglng .

"equlpment 1nstalled and commenced operatlng at 85'

10-24 Drllled 173" hole to 312', w1th’mud. Well started flow1ng water.‘ ‘
S Built up mud weight to-10.5 ppg and killed well. Displaced 900 cubic
feet. of slurry con51st1ng ‘0of Class B Cement, ?erllte and Sillca Flour

through drlll plpe at 252‘ _Shut well in.

10-25 _Stood cemented.. Ran in hole w1th 171" b1t and found top of cement at’
' 100': Cleaned out cement to 156' w1th 9.8 ppg mud : - L

Cleaned out cement to 261' | Well started flowrng water.: Mixed mud to /
hlgher welght e T T O R

;lO 27” Mlxed mud'to 12 2 ppg.,f;'

'lO 28 Mlxed mud'to 14 ppg and kllled water flow. .Cleaned out to élZf“"ﬂm ,‘m/
: Dlsplaced 100 sacks of 16 ppg neat constructlon cement at- 286' o

'10-29 Stood cemented Drllled 171" hole to 319' w1th 13 3 ppg mud

10-30 Drllled 171 " hole to 498" with 13.5 ppg mud. T |
Drllled 171" hole to 585' with- 14 5 ppg mud.’ Well flowed small amount/
. of water dllutlng 14.5 ppg mud. . o - ,
| | |

-

110-31

!
;
|

i
!

1



E ODERATOR

- History of Geotharmal Resources Vell
SUBKIT IN. DUPLICATZE .

_THERMAL, POWER COMPANY Fmo. ROOSEVELT =~
j‘wkqw» UTAH STATE 77~16 ML-25128,. 16 |
. D“; January l7th 1977 jgf ~S%md' ,
"“601 California Street o . W. L. 7 D'Olier
-+ San Fran01sco, CA 94108 415/981—570.0_ Titlc Vice Pres]_dent o
(Telepbooe Number) . o ) (Peesident, SecnuryorAi:m)f "

(Addrul) ) ’

Itis of xhe greatest importance to havea cor'\pxcte hiztory of the well. Use this form to report 2 {ull z2ccount.of. :dl :mporun: opcr:nons durmgs,tnc
. plugging, or abandonment with the dates thereef. Besure to include such:items s

drilling 3nd testing of the well or during re-drilling, zltering of casing
as hole tize, formation test details, amounts of cement used, top. and bot om of plugs, -perforation dctanh, sidetracked  junk, bufmg Tests, xhoo(mg ,andL

‘Date .

'1976f,”“ |
11=1

11-2
11-3

1124
11-5. |

11-7

. initial production dita and rone vamro. L

Built mud-weight't0415.2 ppg and ran 13-3/8", 54.5#, K-55, Buttress: .
Seamless casing to 580'. ' Used float shoe. and 5 centralizers. - .-
‘Cemented with 400 sacks Class B Cement mixed 1:1 with Perlite, 40%
Slllca Flour and. 2% Gel Obtalned good cement. returns to surface.

Some hot waterqflow surfaceu from annulus between _

Stood cemented._
Walted on Halllburton to cement _

13-3/8" and 20" cas1ng strlngs.
annulus.,?~ " ‘ : : .
Small“hot-water floW’commenced in cellar outside 20" casing. Filledx
‘cellar with 15.8# slurry neat cement.. Pumped. 360 -sacks .Class B -
Cement mixed with 40% Silica Flour, 2% Gel -and 3% HR-5 Retarder down.
Some fresh’ cement

annulus between ,13-3/8" and 20" ca51ng strlngs.
appeared 1n cellar and water flow 1n cellar stopped.' '

o

Stood cemented

Ran Schlumberger Cement Bond Log,w/Gamma Ray and Temperature Survey.
fair bond from 100* to 260', . .

excellent ‘bond from 260' to 522!
ca51ng) - Cleanlng out cement from cellar.p,

Cleanlng out cement from cellar. Landed 13 3/8" ca51ng. .r;*“
Installed 12" Series 900 Shaffer Double BOP Hydrll GK BOP, ‘and Grant
Rotating Head. Tested casing and Shaffer blind rams with 1000 psig,
pipe. rams with 1500 p51g, Hydrll ‘with 600 p51g, Kelly Cock with L
1000 psig and kill lines with 1500 psigy All 0.K. .Cleaned out
cement plug inside 13-3/8™ casing to 565" with 12%" bit. -

Excellent bond from surface to 100',
(top of cement plug 1n51de 13 3/8" _



; "l\.: -
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‘" History of Geothermal Resources Vell . - Page.3
, S ' SUBMIT IN DUFLICATR o o
OPE-R,;TO.RVTHERMAL POWER COMPANY  Ferp. ROOSEVELT e
Wkﬂhh . UTAH STATF 72-16 ML= 25128Sec 16
: Ihu January l7th, l977 . d:-. : nskmﬁ CZ\_D' {
* . 601 California Street . - Wk DO ler
"+ San_Francisco, CA 94108 415/981~5700 - Title.. Vice Pre51dent
: (Tdlepbone Number) : : _ ' ) (Ptvudem. S«nun oe Agent}i: .L

(Address)

’ It is of the greatest importance to bave a complete history of the well, Use :}us form 10 report fml acccunt of -all imporcadt operations duriogithe
drilling snd testing of the well or during rc-dnllmg alteriag of casing, p]uggmg, or abandonment with the dates therecf..Besure ta include suchticemsy

ar hole size, formation test details, amounts of cement used top and bottorn of plugs, perforation dtuds. sidetracked junk, banhng tests, ;hoonng sand

initial produ:uan dasta and pore Ww; .

bate .
ll¥8v_ Cleaned out remalnlng cement plug in 13 3/8“ ca51ng and drllled out
S Drilled 12%" hole to 633" with water, Well started .

casing shoe.
- | flowing hot water. Bullt mud welght to 14 2 -PPg and killed flow.
S { Ran short flow test , PR - T C
fllf9*"Drllled 12;" hole to 742" Mud welght cut lrom l4 2 ppg to lO 1 ppg
R '_from hot water entry and COz gas. ', . , o .
Drllled 12%" hole to 836' Ran short flow test.‘ Installed de—gasser
Installed coollng loop for mud.. _

‘to ellmlnate COz from mud.

11-10
Mlxed mud welght to 15 2 ppg and drllled 127“ hole to 879' 5

711—11
11 12 Drllled 121" hole to 990' w1th 15.2 ppg mud ,;L, H_' ;5;{-
11 13 Drllled 12»" hole to 1089' ‘with 14 9 ppg mud._..vif.' S

11- 14 Drllled 12»" hole-to 1208' with 15. 2 ppg mud

hole to 1245' w1th 15. 3 ppg mud.

Lost complete mudf
Ran short flow test on well ) PR R

‘llelS Drllled 12&"
- : returns at 1245'

Shut 1n well._ Mlxed mud. Walted on OtlS snubblng equlpment«
Ran Agnew and Sweet Temperature Survey.. Walted on OtlS snubblng”

equ1pment.5¢r%
M1x1ng mud and waltlng ‘on OtlS snubblng equlpment 4

Installlng Otls snubblng equlpment




. Wcll N&)..UTAH S$1ATE . 7;);1.LMTA—7“-§1 28, Sec. 16

' OPERATOR

Y
" History-of Geothema! Resources \Iell Page 4
: , | SUBMIT IN DUPLICATE KR
ThERMAL. POWER CONPANY  Feip ROOSEVELT

January 17th, 1977 T  Signed

- ’ L S i LY/ :
'1'”601 California Street . - o w. L< D Oller‘ .
San_Francisco,.CA 94108 415/981-5700 -ndc‘Vice President o
' {Telephone Number) : . A - . _ ,(Pnﬁdmc. Secuury of Agent) - ’

: (Addtcu) -

Tcisof the gmtac xmportancc to hasc a coan e hi: tcry of the well. U:c z‘m form to report 3 full 2ccount-of al! xmporunc operauons durmg«tnc

dalli

ing and testing of the well or during re-drilling,  altering of casing, plugzing, or abandonment with the-dates thevcef -Be.sure to include tuch items.

ole size, formation test details, amounts of cement used, mp and bo: om of plugs, perfor:non decails, sidetracked. junk,~bailing ‘tests, shootingsand .

“J

. arh
B nmmlproducuond:uudmw; :
Date - ' S :
1976 i' o )
11-20 Snubbed drlll strlng out of hole and closed well in w1th Shaffer
o bllnd rams._r_‘ _ _ B S o : Lo
11-21 ngglng up to snub in Halllburton EZSV Retalner—brldge plug.l»,
fll-22A Ran EZSV. and set. at 207" e - e
o . . B h- ) .
11-23 Dlsplaced 40 sacks Class B Cement mlxed l.l Wﬂth Perllte, 40b Sallca
e Flour, %6 CFR-2 and 4/10% HR-5 at 206°'. Stood cemented o
.11424_ Tested ca51ng and BOP at 1000 p51g.v Mlxed mud.
11-25 Installed master valve and. exten51on spool Small hot water seep-
: observed from ground about 25' SW of Well. .Also very small hot water.
o seep observed out51de 20" Conductor Casing - 1n cellar.: : : ‘
11-26 ngged up BOP stack. Tested bllnd rams and 13 3/85.casrng w1th 1400 )
Lo |psigOeR. B T
lleéj Strlpped in hole w1th Grant Turbodrlll and 12;" blt and round top 4
fjﬁ'J.' cement at, 88' - : _ TR B
T11428 Drllled out l' of cement plug when cones on b1t locked ‘ Pulled out
.} of hole and ran back in w1th new 12%" bit and double Grant Turbodrlll.
illf29 Drllled out cement plug to 174' ' | o o
ll¥30' Pulled out of hole and added 8" drlll collars to drlll strlng.
- Drllled out cement plug to 186' ' o - |
i



History of Geothermal Resources Viell Page 5
, ' , SUEMIT IN DUPLICATE - o
THERMAL POWER COMPANY o Fierp. . ROOSEVELT N

OI’:.RA'!'OR ,
@«%

Vel No.UTAH STATE 72—16'ML425128,&Q_ 16

2 Date Ja'nuaryv 17th,. 197.7 . - Signed L/ -
601 california Street W. & DOlier
‘San Franc1sco, CA_94108 415/981 5700 Tide_ Vice President
(Ada'”') ’ R - (T“‘Pb"‘ Number) ' - ) ¢Pretident, Sectetary or Agent)s.

- l't iz of the greatest importance to have a complzte history of the wtll Usc this form to. rcport 2 full account of al! imporeant opera:.ons dunng thes
drilling snd testing of the well or during re-drilling, sltering of czsing, plugging, oc abandonment with the dates theres{. Beusure to include such isemsin
ax hale size, formation test details, amounts of cerment used, Lop a.nd bottom of plugs, pcrforuwn d::a.nh. sidetracked junk, badu\g tests, shooting. and

initia] pmducuon duta ond ‘zome temperatuce.

12-1 |Drilled out cement plug to 189%.
12-2 | Drilled out cement plug to 207%, Drilledion EZSV Retainer at 207,
" | came loose w1th strong jOlt. B S : .

- UAPW(zﬁf . L
12-3 Grant Turbodrlll ceased’ working. - Pushed Retalner down to 580‘

Would not push farther. Started pulllng out OL hole.

'12-41 VFlnlshed pulllng out of hole. Layed down Grant Turbodrlll.»i.

127Si Ran 1n hole with 121" blt and g" drlll collars. . Pushed Retainer
down to. 694' : o o : C

12-6 Pushed Retalner to 1235‘ where it stopped

12-7 Ran second Halllburton EZSV Retalner to 629'4where 1t stooped Set
BN same._fu; . . . I . : S
.12—8 ‘Pulled out of hole w1th drlll strlng and EZSV Settlng Tool. Started;'

runnlng drlll strlng in hole’ w1th 12}" b1t and 8“ drlll collars..

'12¥9: Flnlshed runnlng in hole.. Drllled on~Reta1ner No. 2 for 5 mlnutes-f
"{ when it started moving downhole. Pushed Retalner No. 2 to 1239'

where it stopped.. Pulled out of hole.
3.

————

l2410 Started 1n hole w1th Halllburton EZSV Retalner No.l

l2—ll.ISet Retalner No. 3 at 1144°. Preparlng to- place cement plug on too
o of Retainer No. 3. -

12-12 Pipe stuck, Freed samejwith water circulation..




History of Geothermal Resources Well. = Page 6
R S ' SUBMIT IN DUPLICATE oo !
‘ OpERA'roa .LHERMAL POWER COMPANY

Fz_Ex.o ,ROQSEVELT R A

| Well No.UTAH_STATE 72-‘—l'_6 ML—25128“SCC 16

. 601 california Street . - = : W, UL D Oller
. San Francisco, CA 94108 415/981-5700 . ’
: TMe Vice Pre51dent ‘
(Address) R ) . - (Telcphone Numba) o . . . (President, Secm-ry or A;uu) s

8 ?g tance to hl"! A compicte "ll!to | . - PO 3 l’l)t ‘
. IC 1 0‘ d|e ltatc" im ry 0' tae Wt" Use xhu fOf'll to report 2 {\.H account. Of & 1 -MPorLast OPCI (lOH! du u:g

.

d““lng and t(‘ltlﬂs of tht well or durmg rc-dn"mg alz cnng Of Casl ng, p!ug;mg or =bandormem with the. dates- thqeof :Be-sure to mdudc such.irc cms:

ﬁ! holc Mlt formauon rest dctad: rmounts f [ Lt Uk L * n
. N . M OA .Cl'lﬂ Cd op-and bor.xom Of p USS. perfot:non deta AI’. lld“l‘ils&ed ]“ﬂg b“duj‘g Lests, l’lﬂotl 8> llld
thc T ‘ . |

1976

'12413:'Pulled out of hole.»ljf' _ T |
;12&14' ngged down OtlS snubblng equ1pnent.,~Ran in hole open ended

.12-15 1 Placed" cement plug at 1138' with 35 sacks Class B Cement mlxed l 1

20 ol withe Perllte, 40% Slllca Flour,‘%s~CFR—2 and 3/10“ HR-5. = . oo -

- RO A - . . .

- 12-16 Ran 12%" b1t and cleaned out hole to 1100'-A Clrculated water to.

T ,cool hole, then dlsplaced water w1th 16 ppg mud. E .

12-17 iRan 9- 5/8"' 40%#, K—55 Buttress Ca51ng to. 1008' . CaSlng equlpoed
NN - with float shoe, float collar on top flrst jovnt, stab-in float:

.+ ., } collar on top second joint, centralizers 10" -down on flrst 301nt _
v and on: top of thlrd jOlnt._A ' N : : /

12-18 C1rcu1ated water around ca51ng to cool hole.. Displaced water with

. -] mud. Ran in hole with drill pipe and stab-in tool. ..Stabbed into o

special stab-in float collar, circulated cold water, then dlsplaced

‘with 15 ppg mud and cemented casing w1th 650 sacks Class B .Cement

mixed with 40% Silica Flour, %% CFR-2 and 3/10% ER-5. Slurry .

- weighed 15.6 ppg.  Displaced cément in drill pipe with water, =

'l . pulled stab-in tool out of float collar and c1rcu1ated cold- water'
31n51de 9= 5/8" cas1ng.u. T el

;Clrculated water 1n51de 9 5/8"'ca51ng to allow cement to set
properly. Displaced water with 15 ppg mud and. pulled drlll plpe’
ﬁout of hole._ Cut off 9~ 5/8" casing. . R g

'12-20| Landed 9—5/8".ca51ng in expan51on spool.e'InstalleddBOP-Stack‘A
- - | consisting of 1-10" Series 600 master valve, 1-10" Series 900
- Shaffer Double BOP, 2v10" Series 900 Hydril GK BOP's, and 1 -

j4;%;;m.gr§nt ?ot:téng Head. Tested casing with 1000 p51g for 5 mlnutes-
: . ested BOP Stack. Tried to run Schlumber er CBL
_ Stopped at 260' in caked mud. J put ool
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History of Geothermal Resources Well . Page 7

: L : ' SUBMIT IN DUPLICATR . ‘ '
B OPERATOR THERMAL POWER COMPANY - ];.:L ROOSEVELT :
Well No. UTAH _STATE 72-16 ML~25128¢. 16 7274 (B 9. SL_ pesnn

Date January 17th, 1977

. S:gned s
601 California Street - W. @/ b 'Olier
rSan Francisco, CA 94108 415/981-5700 - e Vice President

' (Addml) - (Tclcpbou Nvmber) . . . ) o (Pn-udmt, Sectetary or A;c-u)

_ " Teisof the greatest importance to have s complete history of the well. Use this form to rcporr a full 2ccount of all important operations Quricgahe
. deilling snd cesting of the well or during re-drilling, alteriag of casing, plugging, or 2bandonment with the dates therecf. Be sure to include tuch izems:,
as holc size, formation test details, amounts of cement used, top nnd boczom of plug:, perforation details, sidetracked junk, ba:[u\g tests, shooting and .

initial pmducbqn dxt.a ond tone temperatira.

s

' /12-21} Cleaned out hole and ran logs in water. Ran CBL to 999”and Temperature
‘ . log ~ to 1012'. CBL indicated excellent bonding from 999" up to

85", then good to fair bonding from 85' to surface. Temperature

f'log 1nconclu51ve due to unstablllzed temperature of water.

12-22 Ran in hole with 8%" bit and cleaned Out'cement and drilled out.

' .| float collars to 1092'. Pulled 8%" bit and ran 8%" mill. Milled
‘out cement and float shoe and cleaned out to Retainer. Milled on
Retalner._ : T : ‘

'12-23 | Milled out Retainer. Ran 8%" bit and milled and‘pusheduRetainer.to.o

-0 11241 w1tn 13. 6 ppg mud. Displaced mud with water.. Pulled out of

hole. _ " o - A R S

12-24 Tested~we11;ﬂ Shut.weil in. - Shut rig_downlat 4:00 E.M; for Holidayss::

12-25 ng shut down for Holldays." S o

_12—26 ng shut oown for Holldays._:v

112427 _Commenced operatlons at 8:00 A.M. Lowered well pressure by pumolng
R 1n water and mud. - Ran in hole with 8%" blt. : A

'12—28 Mixed mud to 16 4 ppg.' Cleaned out Retalners andvdrilled new hole
S from 1245' to 1247"'. : C S T o

12r29 Pulled out of hole -and changed bltS. Drilled to 1254°'.
12-30 | Tested well. | |

12-31 ;InstalledﬁlZ" Series 400 master valve above 10" Series 600 master
valve and closed in well. Rigged down. Released rig at 4:00 P.M.
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Uteh State Well No. 72- 16 -n'z~-‘. ' N ‘L“’_;’»~;"~;_; T
Sec, 16, T27S, R9W, SLB&M, Beaver Cvfnty, Utah ;7;;;}ﬁg;ffa}:;7§;Q;4f;&;¢wjfﬁiwffj<'

' Loffland Rig No.’S " o .;v:”

Spud' 10/23 76 completed- 12/31/76

Btt BLt Bit  Blt Serial Nq.ifJet Size Depth ~ - - ' Total ~ Weight  Rotary

No. Size Mfg. Type _of Bit -1~ 2 3  Out  Ftge. - Hra.Run 1000 lbs, _RPM

Pump- -

, Pressure:'

: : - . retip o _ 1 - \ T T
1 lQ%ﬁ ,HTC"‘XIG : ._62685ﬁ2ﬂ3fh1h_lh ;u: 85 f‘BS.:f vf' f"7  ;T;@:.:T'.qH‘,6Q -
173 EIC 'oscsAJ'1331665f;;?"16"16‘o'~ 288 S 203 4 1015 50/60

123 © HIC OSClé"?RRi _j$if;f:openjA‘;'595" -'70; 5 B o
HTC XLl Mwozo"f’:iizouzo 20 836 241 23-3/4 Lo 50

123 sEC  M8B 439675 24 2h 2 1245 37 |
12% V_HTC., OWVI . ZNB6O  <ﬁ__’open' - 12L5 drilling-cemént

=
n

| HTC 0sCl2  Xz264 .0 4rilling cement to 2077 .
HTC  OWV  T2935 0 oW omow T

T o
| O
| o
NN
wl- e B

_ HTQ oWV »ﬂ,ZXh57 o  ;'ppen : ‘nd hole
HTC  OWV o RR e oo )
HTC ODfo  'SJ828fj:‘  :?f:' ':!no hole . .7

'._l
W
P B

HIC  J7 - VM4S6 .~ open . arilling cement

o
=
(@8]
ol

HTC V7 Y3633;; fﬁ1:open ‘f1 ari1l out plug to 12u7t
HIC V7 '  VMUS6 . . 0 drill out plug

o |
(o) NN 2 §
. o [@0]
i 2

L OF .
9/28/77

12f  HIC  Xhy MXOWL . 20 20 20 1208 369 - 57k f@3o/35 . 50/60

600
' ':3OOV~
e s om0 o s mrl ewh o sk

oo

600
900/1200"



. Keith Davis ' )
" Thermal Power Co. = -

' ~San ‘Francisco, Ca 94108

[’Déér Reith: S

‘ UNITED STATES ,
DEPARTMENT OF THE INTERIOR

GEOLOGICAL SURVEY

Branqh‘of Experimental Geochemistry and Mineralogy
345 Middlefield Road, Menlo Park, Californiai94025

i : T . N e R

- November l4;~l977 s

601 California St.

s+ I enclose chemical analyses of water collected last April ffom L 3?‘°T

" your Utah State 72-16 well at Roosevelt Hot Springs. As Rudisill has
. ‘probably told you the premature end of the flow test prevented our
- .collection of properly separated steam and water samples. The water
“analyses appear 0.K. but the "steam condensates' are also all water.

The calculated aquifer temperature and aquifer chloride contents are
a little lower than those for the 14-2 well and if possible I would

~1like to resample the well to see if this is real. .The gas analyses

are in progress and I will send them but the goal/steam ratio will also

£

- suffer {rom the poor steam/water separation. We may be able to obtain

some sort of a number by analysing for chloride in the gas bottles. .

i ~The ion ratios are very similar in 14-2 and 72-16:

R S VA 72-16
SufUe- €1/8i05 0 5.7 6.2
' ’ Na/K 5.5 5.0
C1/Na 1.7 1.6

so probably the gas contents are similar. .

I hope these analyses are of use to you. Gene Ciancanelli has -

requested a copy but I thought this should come from you. -

Best regards,

. Alfred H. Truesdell




NEW DOWNHOLE CHEMISTRY FROSRAH--VERSTION 0F 11,177

WELL NUMBER?Y' THERMAL LIS 7I~is %
CDATE OF COLLECTIONT ARFIL 1977
o FRESSURE UNITZ: ABESOLUTE- Gakos
EI- v DL E - :
ENCER FREZSLRE, L
R ARSGLUTE: -

(& :
FRGTOR FPREDSURE - LT
p e

. ENTER

. Py st ll} E.- - "
|:ULL!:.5 TIGN F‘r” JT 7 «F1lle -}:f' r-.rusli‘f‘\-l ol
e ENTER CHLORIDE, .:-:.L_L e E'H r_‘rH EXR IR R

ENTER ENTHALFY AND LN TE L0000 CALORTED: 328710 {10557

WATER FRACTION TH SILENCER=C, 741
TWARTER. IN SEFARATOR HAs LIS PEH ,
L : GO SO RRM S I0E
wHTen FRHLTIUN IN SEFARATOR= 00917
ENTHALEY - OF - GEIITFER -FLUIL 11 JOULES
LMEASURED=1047 ,FROM SILICA=1047 .87,
TIN BTU/LB= d50. LZEI7L784. AHDE 459, 10
AEUIFER TEMRERATURE
0 FROM ENTHALFY=243.
NATER TN HUUIFEF HAE
Ty L S SN

o EXLE_-:- ENTHHL,F‘\"-’-—;\,/ 5.-
c FERL.ENT'E;TEAHA IN r’-’ai?!"l




-
A

WELL  NUMBER? = 14-2 ROQSEVELT
. DATE OF COLLECTIONY NOV 7& '
FhESiUhE UNITS: ARSOGLUTE- aﬂﬁ-;z,tn/:n-~;,F I=x
. ’ . . GAUGE- - BAR -'—4 }l\/LH_;‘—«'r}" S e //
“ENTER SILENCER FPRESSURE,LUMITS O.3 1
. . IN BARS ABSQULUTE= O.& '
‘ ENTER'SEPARATDR FRESSURE, UNIYS 177 & -
St 7 IN BARS ABSOLUTE= 13 GOETESZ
S COLLECTION POINT? (SILEMCER=U, SEFARGTOR=1) L
T ENTER CHLORIDE,SILICA IN FEM  ZAS0 &40 ‘ .
ENTER ENTHALFY AND URITS (1= JdOWLES, 220AL0ORIES, S-BTILG 1140, !
WATER FRACTION IN SILENCER=G. Q13 ISI7005 w0
wATER.IN SEFARATOR HAS 3400 FFI CL
S . CAND &30 PRMOS102
 HWATER thLTIHN IN SRENEER= 0. 83763RAET38
ENTHALFY OF AQUIFER FLUID IN JOUILES/GHM
MEASURED=11&605 FROM SILICA=113%5, 20850473 .
ol 1IN BTU/LE= 49u.71uh‘L1t: ANDT 458, »04/?9Q71
o AuHIFER TEMFERATURE ’
o FROM ENTHALFY—L SSIR P Sk 5,
- wArER IN ACUIFER HAS 3057, 285 ST "7 FFH IL
: - ANu SR&.O78YSAZ PRM SIOR
o xrcqs ENTHALFY=24d. A71495267 (IN EBTU/LE=
. PERCENT STEAM. IN AQUIFER= 1.33461142¥37%
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U.S. Geological Survey, Water Resources Division R R:-.C EIVE D

Quality of Water Branch, Menlo Park, California.

ANALYTICAL STATEM;N;’ SR R NOV 28 1977

) Source: Roosevelt # 2 - . * Lab. Neo.- . .
' - Water - : o ’ i mg/ ] me/ 1 ,' o ' mg/l
- Location: ' : ' L ‘ L

me/l,

% Sec. _,T. JR._____ -~ SiOy 510 - : .. HCO—181
. . . Al . . -CO

Pointofcoll: - . . ..~ Fe _ " OH

" Mn

Disch. JTemp. °F)__ .- o a

- Date of coll. : . ‘ IR o e .. F

Collected by:. Truesdell : 7 As R . ... Br

© WBF:

éa S !

WML

_Analyst: _ " - Mg 0.29 - . .. NOy
. 136 : S

Date completed: 28 Oct 77 . =~ ~ 'S¢ - : .
Checked by: . Ba : . .-B

. .. . _Na 1800
' - - K 380

.. Li--_15.0

. NH

SO = i o .n 42 7 —
4 - by BatZ ’Purblme ric = Canszn__m_!als Anion totals:

Dissolved solids: = : . . . . Specific conductance (micromhos at 25°C)
Calculated (mg/l) ’ . GE’L , o pH___7__83_____; Density at 20°C (g/ml)

Residue (180°C) (mg/ 1Y .__ -~ - - Sulfidesas H S( mg/1).

Hardness as CaCO 3 (mg/1). _297 - . (Unpublished records, subject to revision. Copxed
' N.C. Hardness as CaCO:*s-(' mg/1)_. A5 . from original record. ) : » :

Ly
"\J
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‘ - ' ' IVED
U.s. Geologicaj Survey, Warer Resources Divisjon , e C E S S
., '.Qua!ity of Water Branch, Menlo Park, Californi, B ; . N OV2 8 1977 o _

: . ANALYTICAL sTaTEyE
Source: . Rposevelt #1 ' ) , . -AL Lai.A'I:Io.TARUy_;q"z

Condensate

0= 1 mpe
_ mg/} me/lx"“ o mg/ me/] .w:. .
Locariog. o ‘ ‘ B e .
— Y Set--..'.'_'._;.T-—-.;\,R-;~.‘__ - Si0, 104+
o Mn

—_— peo—193 o

Point of ¢oy. ,

- Disch,_.
Date of coyj, :
‘Collected by:
WBF: :

Analyse:

. ; — — Mg 1 2g k
Date completed:\; : 'S', 2 L
Checked b‘y: — — ——— . Ba e

SO[‘L'—'2 by Ba+2‘Turbimetric,‘ L NH o
Dissolved solids. . . ] » '
Calculated‘ (mg/1) . M - pH ; Density a¢ 20°
Residue (180°C) (mg/1) ——— . Sulfides as H,S(mg/1) — _ —
Hardness a5 CaCO3 (_'mg/_l‘) S '316 N _ (Unpublished“‘records, subject ¢o fevision, Copied - S
N.C. Hardness 44 CaCOIS_( mg/l)—\ﬁ_[z_,‘.6 - - from original record, ) R o Rt




¥ .
. RE CEWED
U.S. Geological Survey, Water Resources Division
Quality of Water Branch, Menlo Park, California = = ° NOV 2 8 1977 e
. ' ' : . ‘ ANALYTlCAL STATEMENT T ‘ s
Source: ~ Roosevelt #2 - o . Lab No. RO7-77-4 ,
S Condvevnsatvel ; ' o mg/1 .. .. me/l .
Location: . ', : e S .
Y% Sec. JR.. o S0y 1oz.+ ' ’

Al -

Point of coll

Disch.
" Date of coll. :

Collected by:
WBF:. . &

Analyst: 0.23
Date completed: 1,06
. Checked by: '
& - 1350
s . 290 v
SO by Ba Turbimetric Cgﬁ;n_m;gls; 6835 Anion totals: '. A
Dissolved sohds. Lol , .. -. -Specific conductance (micromhos at 25°C) __ .
Calculated (n‘g/l) oo 4277 _' " pH__1.9%..  ; Density at 20°C (g/ml)_ - ' - E '
“Residue (180°C) (mg/1) . Sulfidesas H,S(mg/1) I - : n
Hardness as CaCO, (mg/ty - 220 " * .. (Unpublished records, subject to revision. Copled Sl

N. C. Hardncss as CaCO (mg/ 1).__4.8_1; - . from original record )




Roosevelt #l¥

U.S. Geological Survey, Water Resources Division
Quality of Water Branch, Menlo Park, California -
ANALYTICAL STATEMENT

Dissolved solids:
Calculated (mg/1):
Residue (180°C) (mg/ 1)

Hardness as CaCO, (mg/ 1)

3 : ‘
N. C. Hardness as _CaCOis('mg/ D 64.6"

Source: * Lab. No. RO7-77-1 .
(Water): - g/ T me/1
Location: v' i
S 521 -
P_oinf of coll: ™
Disch. . lTemp (°F.)
Date of coll.:
Collected by:- “Truesdell
WBF: o
= " Ca - 12.20
Analyst: Lt T Mg 0.29
Date completed: 28, QCt 7 T . Sr 1.20
. Checked by: ’ ) : o
: ' : 2000
' - 700
16.0
2 -~ NH, - . '
SO,T' By Ba Turbimetr Cation totals: Anion totals:

* Specific conductahce (mxcromhos at 25°C)

__644% oy 793 Densityat 20°C (g/ml)
Sulfides as H,S( mg/1):

297

from original record. )

(Unpublished records, subject to revision. Copled




KRD/J.U"’(-J c-

Utah State Well 14-2 ML-27536
Roosevelt KGRA, Utah
Core #1

Interval 2600'~12"' cut 12' Rec 10' (83%). Core in -~ .7 . _
summary is granodiorite with about 5 thin (1") zones™ ... .. ..
of quartz filled fractures cutting core at high - L

angles. Near top of core a 1 5' zone of predomlnate s

ﬂ{giquartz is noted.

aFractures are not open. - Core-is not in reservoir. :-
- Local green alteration zones of chlorite after biotite;
"also a tan material after hornblende. Some -red 'staining
.. Trace pyrlte. gi;,,ya, , L -~q;1., e T
:g*Cut 12’ in. 5 hours w1th new 6%" Chrlstensen dlamond '
-core head : Core head wornout- at end of run..}‘- s

-~



UNITED STATES
DEPARTMENT OF THE INTERIOR Cror

GEOLOGICAL SURVEY

Geologic Division
Branch of Experimental Geochemistry and Mineralogy
345 Middlefield Road, Menlo Park, California 94025

March 21, 1977

Jake Rudisill RECCEIVED
Thermal Power Co.
601 California Street : [AAR 2 2 1971
San Francisco, CA 94108 ’

TPC
Dear Jake,

Here are the chemical ;nalyses of the Utah State 14-1 well fluids.
The tritium, deuterium, H7S, and S04 sulfur isotopes and SO, oxygen
isotopes will be a few months more. The small cyclone separator worked
well - only 1-2 ppm Cl in the steam condensate and a liquid-vapor 18(

fractionation of 2.5°/,, vs. 2.6°/_ _ from experiments. Earlier collections

with a large separator showed steam in the water and water in the steam.

The specizl port for the c@lorimeter collected a fluid with 6180 = -13.5
indicatinag that it containad almost all water (6180 = -13.27, -13.46) and
little stezm (3!%0 = -15.82, -15.87).

ce
It appsars now that Emanuel Mazor and John Bowman will come along foxr
tion on March 30. We will drive down from SLC on the 29th
t cur separator before you open up on the 30th. If we can
sanple u t eam and Gownstream of your orifice plate we would like to
do so. Thi
fluid enthal

with %" (o

Q*U
J(ll

s would allow us to make an independent estimate of the total

lpy. For this we would need valwes on both sampling points
some other agreed upon 51ze) female NPT connections.

Keep me informed of your plans as they develop.

Best wishes,

ALFRED H. TRUESDELL

Enclosure

.cc: Stan Ward




¢

X\

i~

UNITED STATES
DEPARTMENT OF THE INTERIOR

GEOLOGICAL SURVEY

" Branch of Experimental Geochemistry and Mineralogy

345 Middlefield Road, Menlo Park, California_94025

Jazke Rudisill

Thermal Power Company
601 California St

San Franclsco, CA 94108

Dear Jake:

August 15,1977

The following tritium analyses have been completed on the Utah State

14-2 well at Roosevelt Hot Springs, Utah.

Sample # Type

ROT-76-18 Brine
ROT~76-20 Brine
ROT-76-21 Steam

Condéensate

Date Coliected

16 Nov 76
17 Nov 76
17 Nov 76

TU*1o

0.2%0.2
0.4%0.2
7.6%0.4

Analyses were done by F.J. Pearson, Jr. of the USGS in Reston, VA.

Sincerely,

Nancy Nehring

RECEIVED
AUG 171977
}-PJ

-




U.S. Geological Survey, Water Resources Division E ' ‘ %(70 Y 4b
_Quality of Water Branch, Menlo Purk, California :
' . : ANALY TICAL STATEMENT
Source: ‘Thermal Power Company Well’

- B IR LR T ey IS P L e

lﬂb No._GT293AT76

R,

ROT-76-18 Roosevelt Utah ng/ ] Cme/1 - /1 e/t |
Location: _ - A . : , S
Y Sec. T. R Si0; _640 — 'HCO, _ i
N ) AL ‘ - Co, ' .
Point of coll: Water separate after .. " Fe - : OH '
2.1/2 ho'urs; 374°F " Ma : - :
-.-As 3.0 SO 78
WP 171 peid,T Cc%lplfﬁti"“ 14°0 . o “at 3650
Date of coll.: _Novemher 1976 F 2:2 .
Collected'by: _A. Truesdell Br
‘ I
‘ Ca - 9.2 NO2
‘Analyst: __Barnes group Mg 0.6 NO,
Date completed: 3/717 - St . . ' PO,
Checked by: Ba ' - B 29
Field Filter: DNone. Na 2150 ' S -
Lab Filter: 0.1 wm. K 290
1:10 silica field dilution Li
F denotes field determination, NH,
: ' Cation totals: Anion totalg:

"Dissolved solids:
Calculated (mg/1) _
Residue (180°C) (mg/1)
Hardness as CaCO, (mg/1)
N.C. Hardness as CnCOs( g/ 1)

Specific condictance (micromhos at 25°C) __9900
FpH5.9 (papen; Deasity a1 20°C (g/ml) .
Sulfides as H 1S ¢ mg/ 1) i
{Unpublished records subject to revision. Copxcd ‘ :
from original record.) :

¥ GPO 650.240

-t
i



U.S. Geological Survey, Water lesources Division
Quality of Water Branch, Menlo Park, California

Source: Utah Staﬁe Well #14-2
ROT-76-20 -
Location:  Roosevelt, Utah

% S'CC. i - ’T-‘ ) Ro
Point of coll:  Water separate.

. Collection
WHP 177 psia , Temp. . 9°C

Date of coll.: November, 1976.

Collected by: A Truesdell

Analyst: iBarﬁes group .

Date completed: 3/77
Checked by: :

Field -Filter: None.

Acid:  HC1, HNO3. .

1:10 silica field dilution.

F denotes fileld determination.
Lah Filter: 0.1 nm.

ANALYTICAL STATEMENT -

_ Lab, No. GT295A776 .

mg/ 1 - me/1

Si0, 820 : : : HCO

Al : CO3

Fe ) OH

Mn ' .

As . 2.2 ' so‘

' ' Ct
F
Br
I

Ca 6.9 . NO2

Mg 0.08 4 NO,

St . ' . PO,

Ba ' - B

Na- . 2200 ‘ .

K _410

Li

NH4

Cation totals:

(1% & ~13.27

mg/ 1

mc/l'_

60

3650

4.8

78

Anjon totnls;

e e

Dissolved solids:
Calculated (mg/1) .
Residue (180°C) (mg/ 1)
Hardness as CaCO, (mg/ 1)
N. C. Hardness as 'CaCOS( mg/1)

Specific conductance (micromhos at 25°C)

rp” 6.2 (P"‘Phr). Density at 20°C (g/ml)

Sulfldes na 1,5¢ R/ 1)

10,000 .

(Unpubllahed rccorda, subject to revislon. Coplcd

{rom origlnal re¢ord.)

¥ GPO 6%0-U0




N R -

Dissolved solids:

Calculated (mg/1) -

Residue (180°C) (mg/ 1)
Hardness as CaCO, (mg/ 1) e
N. C, Hardness as CaCOi( fﬂg/ 1) e

Specific conductance (micromhos at 25°C) 185'
Fpii e 5_(napey); Density at 20°C (g/ml)
Sulllidas an 1,5 mg/ 1) —
(Unpubliahed rccords subject to revision. Copled
from origlnal record, ) -

fr GPO 00140

: , U.S. Geologlical Survey, Water Resources Division % l‘0 = -15.97 5
U  Quality of Water Branch, Menlo Pack, California - : S e
' | - - ANALYTXCAL STATEMENT B A ik
Source: Utah State Well #14-2 "~ Lab. No.GI298ATZA o . S RETIR
- ROT-76-21 : ' mg/ ) me/1 . .. mg/ 1 o me/l -
Location: Roosevelt, Utah ' o ' . S
i Sec.. ,T. , R. Si0; _<1 - nco
o : Al o co3
' Point of coll: Steam condensate- Fe — . OH
' ' ' - © Mn :
Collection As . _<0.01 : . S0, 3
' , Temp. 9°C : Cl 2
Date of coll.: _November, 1976 F  __<Q.1
.Collected by: _A. Truesdell Br
U ' ) 1
Ca 6.6 . - NO
o ' 1
Analysc: Barnes group Mg <(0.05 NO,
Daote completed: 3/77 St ’ - PO,
Checked by: Ba B 0.55 ——
Field Filter: None. Na <0.5
Acid: HCL, HNO3. K - <0.1
Lab Filter: 0.1 um. L
.'F denotes field determination. NH
Cndc:n_tomls' : Anlon_totnly;

L ¥
§0



U.S. Geological Survey, Water Resources Division
Quality of Water Branch, Menlo Park, Calilotnia .
ANALYTICAL STATEMENT

Source: Thermal Power Company Well

Lab. No., GT294AT76

& GPO £%0-240

ROT-76~19 Roosevelt, Utah mg/ ] Sme/1 mg/ 1 me/1
Location; o . Lo :
Y% Sec. T, , R. - 8i0, <l ‘ _— HCQ,
~ . Al - S co,
Point of coll:  Steam condensate. Fe ‘ — OH
' ‘ - ' Mn : : .
Collection As 0.02 - _ 0, 2
, Temp, 15°¢ ‘ Ci 1
Date of coll.:__November, 1970 F <0.1
Collected by: _A._Truesdell Be
. ) o I
. . Ca: 52 ‘ NO,
Analyst: ___Barnes_group Mg - <0.05 NO,
Date completed: 3/717 Sr : . PO,
Checked by:— " DBa. . B 0.6 ~—
Field Filter. None. Acid: 'HCl, HNO3. Na <1 ) '
Lab Filter: 0.1 um. K <0.1
F denotes field determination. - Li :
NH4
Cation totals: _Anion foals:
Dissolved solids: Specific conductance (micromhos at 25°C) 220
Calculated (mg/ 1) F pH4.9 (paper); Density at zo°c (g/ml)
Residue (180°C) (mg/ 1) Sulfides as H,S(mg/1) :
_Hardness as CaCO, (mg/1) (Unpublished rccords. subject to revls&on. Copled
N.C. Hardness as CnCO,( mg/ 1) .. , from original record, )



HISTOGRICAL éYNOPSIS OF THE ROOSEVELT HOT SPRINGS GEOTHERMAL FIELD, UTAH ' Ve

UNIVERSITY OF UTAR
RESEARCH IRSTITUTE.

Ronald J. Forrest

Phillips Petroleum Co. EARTH SCIENCE LAB.
P.0. Box 858 .
Milford, Utah 84751
" The dlscovery and development" of . the - - "Roosévelt ‘Hot Springs Thermal-: Area (Personal
Roosevelt Hot Springs Thermal " area has involved .- observations by Mr. A. L. McDonald) ’
many individuals, companies, <1nst1tut1ons,~ and -
organ1zatvons. A..search of. literature reveals. ' In December 1970, the U.S. Congress passed
that’ ‘a’ limited . number- .of - investigations were ' . the, “Geothermal Steam Act. In 1971, the U.S.

performed at the Qoosevelt Hot Springs site prior
to 1970. .

late 1880°s. arid early 1900‘s,

In the jnitiated their geothermal exploration program in
area was known as McKeans Hot Springs. . In 1902,. the area. Competition between Phillips and other
it was developed into a hot springs resort with companies resulted in the expansion of the KGRA
operation continuing into the 1920's. The site to 36.5 sections in January, 1974, At the lease
of Roosevelt Hot Springs is now dry, emitting sale in July, 1974, Phillips was the successfu)
only some water vapor and gases as active bidder on nine of the 12 tracts (18,871 acres); -
fumaroles. . Getty 0i) Company acquired one tract of 1,920

: acres; Unjon Qi1 Company leased one tract of

the~

Geological -Survey created the. eight- sectvon KGRA

"(Xnown Geothérmal Resource Area) at Roosevelt Hot
- Springs.’

In 1972, Phillips Petroleum Coémpany

W. T. Lee published the first scientific 1,600 acres; and Mr. A. L. McDonald acquired one
information about the hot springs in 1908. He tract of 40 acres. After the leases were issued
reported sodium-sulfate chloride water flowing in.  October, 1974,  Phillips’ exploration
from the largest spring at a rate of 10 gal]ons activities shifted to deep test drilling.
per minute (gpm) with a temperature of 190°F. In
November, 1950, the Roosevelt Hot Springs were The deep test program began in February,

described by the U.S. Geological Survey. They

reported the .water as a sodium chloride type’

flowing at a rate of 1 gpm at 185°F. The
dissolved mineral content was 7,040 parts per
million {ppm), of which 405 ppm was silica. In
September, 1957, the U. S. Geological Survey
again classified the hot springs water as sodium
chloride water containing 7,800 ppm of total
dissolved solids. The flow rate was small with a
temperature of 131°F. In May, 1966, the hot
spring was "dry", with indications that it had
been dry for possibly two years (Mundorff, 1970),

the 1960°'s,

exploration gave an

During

1975. During that year, six deep tests and two
stratigraphic tests were drilled. In late April,
1975, Phillips' second deep test (#3-1) was
drilled and this well is considered to be their
discovery well. .

In April, 1976, Phillips Petroleum Company
gained the approval of the K United States
government to unitize the Roosevelt Hot Springs
reservoir, thus allowing the field to be
developed in the most efficient and economical
manner, This unit (Figure 1) was the first to be
approved in the United States. During 1976,
Phillips also sought to better understand the

indication of the importance of the Roosevelt Hot geothermal system by performing flow tests and
Springs area as a potential gebthermal energy conducting a number  of geophysical and
resource. In December, 1967, Mr. A. L. McDonald geochemical surveys.

and Or., E. Davie jointly drilled an 80' hole in

the Roosevelt Hot Springs area (T26S, RI9W, Sec. During 1977, Phillips drilled three
16). It was eventually plugged because it stratigraphic test holes to obtain additional

encountered boiling hot water ‘at shallow depths.
A second drill hole, located about 300' to the
east of the first hole, reached a depth of 165'
before encountering hot water flashing to steam.
This hole was temporarily abandoned until April,
1968, when it was QFepened to about 270'. At
this depth, the 270°F water flashed into steam.
The well flowed out of control for approximately
two months. It is this well that is generally
described as the ‘“discovery well" for the

.

information on the dimensions of the reservoir.
In October, 1977, their longest flow test and
reinjection operation began, -lasting 236 days.
The main objective of this test was to determine
the capacity of the geothermal reservoir. .

Phillips completed several
in the Roosevelt Hot

Early in 1978,
stratigraphic test holes
Springs thermal area.
the geometry of the reservoir was gathered.

Additional information on

Y]

LA

18

i
N

v
-



R S

W. -

+0F

STATE

FEDERAL
GEOTHERMAL WELL

Figure 1

N UNION PHILLIPS - N
o 4zl Y 22 | 23 /
: N N (@
T \%N TP 7 2y
s 3\§\ s ' 28 4 27 | 26
\\\Q \ 62334 PHILLIPS
\ AN
PHILLIPS P/PEL/NE.{' H%
7/ - TR \/
. BH\ v
&k\§ 54-3-¢-
. \ .
N PHILLIPS 31
A i 4 A . A /
\\ \\\§V ra v PHILLIPS
§ % 9-/ /3-10 j
: 8 A ;¢h %y 10 r [
27| RHsC GEOTHERMAL
; | r? POWER CO.
|, PHILLIPS PHILLIPS
. V . . .
' ‘\W’\Q\\W o a
QTH g
R -
19 | m'.i1 20 ‘// 23
a o
. PHILLIFS
29 et 26

ROOSEVELT HOT SPRINGS UNIT
' LAND STATUS MAP :

'RHSC - ROOSEVE_LT HOT SPRINGS CORPORATION
ATO - AMAX THERMAL POWER -0O'BRIEN

Forrest

v



ke

‘Ni“{ji -

$#54-3, #13-10, and  ~#25-15; Amax-Thermal

. Pover-Q'Brien . (ATO) #14-2 and . #72 16. ~.Phillips. . |
well " #12-35 is_ productive but presently not
commercial. Four wells have not -encountered the -

2317 feet. have been.drilled in- the area, 'of which- -

- 'geothermal reservoir:
Co. #52- 21, -and ATO #24 36

Forrest .
In 1979, Phillips' wmain interest was to
obtain still wmore information by conducting

reinjection test. Their
goal is’ the eventual development of. the field.
Under the regulations : of the Roosevelt Hot
Springs Unit, Phillips plans further development,

another major flow -

culminating in the generation of electrical power:

by using the geothermal possibly as

early as 1983.

energy -

.« The case history of the Roosevelt Hot
Spr1ngs Thermal Area, Utah, would not be complete
without documentation of all party
accomplishments. The historical synopsis
highlights only the key events pertaining to this
field. Activities of Phillips Petroleum Company
were emphasized because that company has proven
since 1972 to be the most active operator
influencing the geothermal’ development of this
field.
in 1970 by the U.S. government resulted in a
veritable "explosion" of information from surveys
performed at Roosevelt Hot Springs thermal area.

The amount of information released to the
public domain indicates this to be one of the

most extensively researched geothermal fields in.

the United States. Numerous energy-seeking
industries have performed exploratory activities.
The academic community, particularly the
University of Utah Department of Geology and
Geophysics, has completed a vast collection of
reports on this geothermal field.

One approach  to list ~~ all these
accomplishments at Roosevelt Hot. Springs was to
organize the information into two separate
tables: Table A is a chronologic listing of the
known history and developments by all parties
except Phillips Petroleum Company. Table B is a
complete listing of the historical.development at
Roosevelt Hot Spr1ngs thermal area 'by Phillips
Petroleum Company.

As of February,. 1979, 11 geothermal
wells had been drilled within the. Unit. Six of
‘the wells -are considered capable of producing
fluid in commercial quantities: Phillins "#3-1,

“In  addition to * the deepAgtests,' éight

observation holes ranging in depth from 1760 to

seven are within the unit.

In May 1980 Philiips Petroleum Co. and Utah

Power and Light Co. announced a  90-day
negotiation period focussed on dintentions to
reach an agreeément for the commercial electrical
development of the -Roosevelt Hot Springs Unit.
If a contract agreement is reached, initial
construction of the first of three power plants
would likely begin in late 1980. The first

The passing of the Geothermal Steam Act

test

#9-1 and #82-33; Getty 0i1

plant, a 20 megawatt, would be completed by early
1983. This would be followed by two additional
50 megawatt plants also located at_the geotherma]
site. They are projected for completion in 1985
and 1986. At this time, commercial output of
this geothermal field is set at 120 megawatts . of
electrical power, sufficient .for the needs of
about 120,000 people. ‘This would rank the
Roosevelt Hot Springs Unit thermal area in the

top three in the United States for generating
electrical power from a geothermal reservoir
system, : -

TARLE A

EARLY HISTORY AND DEVELOPMENT
OF THE ROOSEVELT HOT SPRINGS THERMAL AREA

éY ALL PARTIES (EXCLUDING PHILLIPS PETROLEUM COMPANY)

1880's The Roosevelt Hot Springs
site, then known as

McKeans was discovered.

Late

Roosevelt Hot Springs was
turned into a hot spring
resort or spa.

(Petersen, 1975)

Early 1900"s

1908 " The first recorded sci-
entific information on
%oosevelt Hot Springs was
reported by Lee. He iden-
tified the water type as
a sodium
sulfate- chlor1de the
largest sp51ng f1ow1ng 10
gpm at 190°F. {(Lee,

1908)

1950 The hot spring site was
examined by the Y.S.
Geological Survey. The
water was classified as a
sodium chloride type and
had o2 flow of 1 gpm at

185% (Mundorff 1970).

November

1957 ¢ The 11.S. Geological

. Survey re-examined the
hot spring and classified

.- it as. sodium chloride : -

" “type. The spring had a
- small flow at a AV
- - temperature of 131 F

'(Mundorff 1970).

The U.S.6.S. visited the
hot spr1ng and it was
"dry", It appeared to"".
have been dry for
possibly two years

" (Mundorff, 1970).-

May . 1966

1960's ~ Mr. A.L. McDonald
obtained a mineral lease
from the state of Utah on

- Sec. 16, T27N, R9W, and

staked claims on adjacent

During
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. December

December

April

T May

May S

j;f‘;' October .

" :December 25

JuneA26

1967

1967

1968

19568

1969

1970
1970

- 1971 .

1971

. (potassium) on his-mining
claims, . This application

federal land to extract January
and mine opal,

Mr. A, L. McDonald, (a .
Union Pacific engineer Summer

and resident of Milford)
and Dr, E.V. Davie, a

‘Milford physician, joired

together to drill an 80'
deep hole in Mr.

"cDonald's main opal -pit
and ancountered boiling

" water.

Mr. A, L. McDonald and
Dr. E. Davie jointly Mid
drilled a second hole in
the same area to a depth
of 165'. The hole was
plugged and abandoned
after encountering hot
water which flashed to
steam, '

Suvmer

Dr. €. Davie re-entered
the second hole and
drilled to a depth of
aoouB 270'. Hot water
(2707F) in the well
flashed to steam and it
took nearly two months to
plug and abandon the
well.,

Mr. A. L. McDonald
applied to drill six
geothermal wells on his
mining claims.

Mr. A, L. McDonald . Mid
applied for the - :
geothermal rights and

other minerals

led the U.S. government
to eventually designate
Sections 3,.4, 9, 10, 15,
and 16 in T27S, R9W, and

" Sections 34 and 35 in .

T26S, R9W, as first

:f;"YPRA" (Known ueothermél
 Resource Area).:

- Mr. WcDonald s

app11cat1on rEJected.

‘*Steam Act” went into - . ST
effect. June

Mr. WcDonald planned for

120 acres (40 acres July
applicable to federal '
land).

The Roosevelt area was September
designated as XGRA.

1972

1972

1973

1973

1974

1976

1976

1976

‘ Fofrést'\

Dr. E. Davie organized
Thermal Power Company of

. Utah.

Carol Peterson,

_University of Utah,

initiated geologic

mapping project of the

Roosevelt Hot Springs
thermal area as Master's
thesis and supported pro-

- ject by UGAMS Report

completed in Fall, 1975
(vol. 2, No, 2).

Dr. E. Davie and Jack Von
Hoene joined together to
form the DAVON Company.

Thermal Power Company
drilled a number of
temperature gradient
holes in the Roosevelt
Hot Springs KGRA.

Getty 011 Co. was high
bidder on a 3 square mile
federal tract in southern
part of Roosevelt Hot
Springs KGRA.

Mr. A. L. McDonald
exercised his grandfa-
ther's rights on a 40
acre tract of federal
land near the center of
the Roosevelt Hot Springs
KGRA.

University of Utah Depart-
ment of Geology and

‘Geophysics began detailed

geological, geophysical,

.and geochemical studies
‘of the -Roosevelt Hot
.Springs thermal area.
i These -studies continue at-
. the present time.
" Funding has been by
-grants from National .
* Science Foundation (NSF),
_Energy Research and
.Development . RN
- Mdministration (ERDA), .
. and Nepartment of Ener-’
‘gy/Division of Geothermal
. Energy (DOE/DGE).

“Electrical Survey by Sen-
~;urionMScience1

feotronics performed elec-
trical survey for Getty
0il Co.

Thermal Power Co. spudded

" Utah State #14-2.
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. October
June - Aug.
June-

July
November
February
April
July
August 29
Hovember
December
-Late<
Jan..-lFeb.
Maréh ’
April 30

1975

1977.

1977

1977

1977

1978

1978

1978

1978

1978

1978

- 1978-7 .

T1979 L

1979

1979

Thermal Power Co. spudded
Utah State #72-16.

Geothermal Power Corp.
drilled 15 temperature
gradient holes in the
Roosevelt area.

Getty 0il1 Co. submitted a
plan of operations to

“drill up to eight + 7500

deep geothermal weTls.

City of Bountiful purcha-
sed Mr. A. L. McDonald's
40-acre tract. (For
$125,000.)

Thermal Power Co. spudded
Utah State #24-36.

Getty 0il Co} spudded
R.H.S.U. #52-21.

Getty 0il Co. ran a
second electrical survey.

Geothermal Power Corp.
spudded Observation Hole
GPC #15.

Colorado School of Mines

~ performed electrical and

seismic surveys.

Thermogenics spudded
Observation Hole #5,
located about-2 miles .
south of Roosevelt Hot

.Springs Unit's southern

boundary’ hne. .

_. Thermogenics ‘spudded
- Observation Hole #9,

about 3 miles south of
the southern R.H.S.U.
boundary.

- Earth chence .
'Lab/Un1vers1ty of Utah

Research .Institute

“initiated their, research‘ .

and reports .

Beavgr County Commission
. attended hearings at T
-’ State ‘Capitol for Power . ..o ..

Nevelopment Interest at

- R H.S.U.

McCulloch Geothermal Inc.

. Spudded deep test, Acord
‘#1-26, about 1.7 miles

west of R.H.S.U.'s

western boundary.

_ Thermal Power Co. flow

tested Utah State #14-2

- May

Late

February

March

May

June
June

July
October

July 30

October

December

- February

March
March -
April

April

" June

July

- .Augu;t e

October

November

December 29

for a period of five
days.

TABLE 8

HISTORY OF DEVELOPMENT
ROOSEVELT HOT SPRINGS THERMAL AREA, UTAH
BY PHILLIPS PETROLEUM COMPANY

1972
1973

1973
1973

1973
1973
1973

1973

1974

1974
1974

1975

11975

1975

ji975
1975
1975
1975

1975 .

1975

1975

1975

Literature Survey and
Field Reconnaissance

Reconnatssance
Geochemical Survey

Gravity Survey

Geochemical Survey
(Continuing)

Bipole-Dipole Survey
Groundnoise Survey

Temperature Gradient
Survey (Continuing)

M;gnetote]]uric Survey
Competitive Lease Sale
(+ 18,871 acres; cost
$798,860)

Leases Issued

Peflection Seismic Survey

Spudded QObservation Hole
#2

Spudded 0bservat1on Hole .
#1 :

Spudded Roosevelt KGRA

#9-1

Ground Level Magnet1c
Survey

'Discovery well #3-1
._%agnetote11ur1c Survey -
Petrolog1c Stud1es

.Spudded Qooseve]t KGRA

#54-3

1 Spudded Roosevelt XGRA
'#12 35 - 7

Spudded Rooseve]t KGRA
#13- 10

Spudded °oosevnlt KGRA
#82-33

Submitted proposed plan

/
‘
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- April

January

February

.Rebruary

March’

April

April
April
May

August
October
October

October 22

November

December

Febrdary

March

A Auguﬁt

Augusf

" Dctober

1976

1976
1976

1976

1976

1976

. 1975

1976
1976

1976

1976

1976

. 1977

1977

1977

1977

of operations to drill 16

deep test wells on
federal leases at
Roosevelt KGRA

Water QObservation System
Magnetotelluric Survey

Most Significant Flow
Test (#54-3)

Isotopic Studies

Unit Approved
(Unitization of Roosevelt
KGRA)

Water Application Hearing
Flow Tested #13-10
Helium Survey

Spudded Roosevelt Hot
Springs Unit #25-15

Microearthquake and
Groundnoise Surveys

Spontaneous Potential
Survey

- Submitted proposed plan

to drill 6 deep test
wells on federal leases
at Roosevelt Hot Springs
Unit

’ H1gh Reso]ut1on Sexsm1c

Survey

) Landsat Imagery Study

Spudded 0bservat1on HoleA
# -

Spudded Observation Hole-
#5 ) .

Spudded 0bservat1on Hole

D #3

‘. Five Air.dual{ty

Monitoring Stations set

:_ up; also, Phillips"
- upgrading of. baseline

water survey

1.4 mile reinjection
pipeline

Started one-year
environmental baseline
study by Woodward-Clyde
Consultants .with support
from the tnvironmental

October

October

November

July
September

October

~June

Auéust

., November

_Inftiated construction of” * =

1977

1977

1977

1978

1978

1978

1979
1979

1979

1980 .

R Forrest
Monitoring and Support '
Laboratory. at-Las Vegas

and .of the Environmental
Protection Agency.and the

“University of Utah.

Flow Test -"Reinjection -
Operation (Flowed from
#54-3, reinjected into
#82-33. Test lasted 236
days.)

Phillips gqranted
permission to
Hydrothermal Power Co.
and Jet Propulsion
Laboratory for the
construction and active
operation of a 1 megawatt
unit at Phillips Pad Site
#54-3

Reseeding program of all
Phillips pad sites except
#54-3 and #82-33

Spudded Observation Hole
#3

Spudded Observation Hole
#7

Three-day operation
(October 13, 14, 15) for
removal of calcite scale
by workover rig on well

" #54-3

"Initiated the second

long-term Flow -
Reinjection Test. A
damaged lower massive
valve aborted the test.

Flow Test - Reinjection
operation (flowed from
#54-3, reinjected into
#82-33). Test lasted 88

~days.

Phillips Petroleum
Company, Thermal Power,
Amax, 0'8rien agreed to
develop the Roosevelt Hot

_ - Springs geothermal
S .reservoir.

~3~ph111ips’Petro1eum Co.

and Utah Power and Light

. Go. agreed to a 90-day

negotiation period to
seek a.contract agreement
-for commercial
development of the
Roosevelt Hot Springs
Unit thermal area.
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DESCRIPTION OF ‘TEST

Agnew and Sweet arrived on site at 2330 hrs. 11/15/76.
They were rigged up and ready to run Pressure-Temperature survey .
at 0130 hr. 11/16. Pressure tool used was for 4000 psi maximum
(normal pressured conditions): temperature tool was for 60°F to
600°F service. 12 hr. clocks for the 20 ft./min. survey.were -
pre-zeroed and calibrated. Survey was completed at ~ 0730 hrs.,
as scheduled without incident. Pressure clock stopped at 4900',
1796 psig. Temperature survey was completed (see Appendix.forj
data) v AU ' ’ : : .

Phllllps personnel (Cec1l Clements and Lee Pelffer) arrlved
. at ~ 0830 hrs. and began setting up pressure regulator air supply"
and miscellaneous. Clark Howard arrived at 0930 hrs. and began
building up southwest side of sump to provide enough volume for -
- 48-hour test. Roustabouts placed tarp on west side of sump
‘oppOsite pipe mouth to prevent bank erosion. Tarp was held by
dlrt and stakes. Barbed wire. fence was-moVed behind tarp.

Well opened at 1120 hrs. 11/16 to ~ 15% Open. Pressure
'regulator was about % 50%..0open at 1144. hrs. when seals on pressure

‘regulator began to leak.: Well shut-in, regulator flanges‘tightend;' o

well re-opened at 1155 hrs. Well fully opened at. 1245 hrs., with-
out incident. Tarp uprooted from stakes on inner side of sump,

"vblown over barb wire- behind it, and torn.

, At 1400 hrs. 11/16 the #2 WKM 10" valve s pop off pressure .
reliéfivalve's port began to make water through relief hole (1/8"
"diameter). Flow diminished during test (only .a few drops/minute
at most) due to lower wellhead pressures and chemlcal dep031ts
plugging the hole.* . :

- Al lruesdale of the USGS and Dr. Stan. Ward tOok water and
steam samples for oxygen isotopes, radon, CH,, H,S, CO,, etc.
jstartlng at 1430 hrs., ending at 1700 hrs., 11/16/76. :

Upon my arrlval at site at 0830 hrs., 11/17/76, streams of
condensate were runnlng down sump bank and across Section 2 into .
Section 3. Howard Construction was called and on the_,scene at
.1230 hrs. Dirt moving started at 1300 hrs. to (1) sh&%e up the
WNW side of sump, which was eroded badly, and (2) form a drainage
ditch to divert most 'of the condensate to the road leading to
Well 54-3's sump, and thus minimize erosion of Federal land.

Dlrt moving completed at l700 hrs., and successful., :

*Sug Roberts said this phenomenon isientirely normal.



'~ _SUMMARY

"The well.surveys for Pressure and Temperature as well as
the 48-hour flow test proceeded without major incident to suc-—
cessful conclusions. A rock throttled flow during the last
“nine (9) hours of the test, but managed only to change some
SpelelC values of enthalpy, and not the overall test results.:

: The average mass flow mp durlng ‘the stabilized time of _
-flow (1400 hrs: 11/16 to 0100 hrs. 11/18) was 495,000 lbm./hr. - .
as calculated according -to P.P. Co.'s methods. (Correctlng for
a misplaced pressure tap might bring. that flgure down to mT =
- 483,000.) Average enthalpy’ during that time was 444.5 BTU/1lbm.
‘which would produce at 70 -psig about 17.8% flash, or 88,300
lbm./hr. of 70 psig steam. This would be roughly enough - steam
to generate 4.5MW of ;‘electr101ty,at a heat rate of 19,620 .
1bm /hr MW. - S P



Thermometer was broken at v 0900 hrs.; 11/17/76, replaced
for 1300 hrs. reading. Temperature data from 0700-1200 hrs. con-
sequently unrecorded.. , ‘ ‘ K '

I personally remained on site from 2000 hrs. to the test's
end at 1130 hrs., 11/18/76 to (1) insure sump did not overfill,
causing spillage onto Section 3, -and (2) periodically inspect
backside of sump to shut-off test should erosion be too great.
Test was completed with almost one (1) foot of sump depth margin;;

Agnew and Sweet began rigging up for a repeat P- -T survey,
20 ft./min. at 1020 hrs., 11/18/76. Rigging up was completed at

1130 hrs., well was shut-in, and survey commenced.: Obstruction . = =

was encountered at 130: feet, preventing entry into wellbore. .

. ‘Obstruction. was: overcome; consequently, the decision wasomade to
“survey from bottom to top. - Obstruction encountered at 4387' -
‘not overcome. -Surveyed out of hole. P&T surveys both good from
4387'. Ran back 1n;hole with - s1nker bar and knocked out obstruc- =
tlons at 4400',and on to T D. o - s

Ran back in hole w1th P T 1nstruments and one (l) sectlon
sinker bar, surveying going down. Obstruction encountered at
4870'. Survey stopped; tool worked. Obstruction overcome, tool
lowered to T.D. (6084"). Surveyed out of hole to 4800', tripped
‘back to surfaCe. Wellhead restored to original 3/32" bleed line’

"at 0400 hrs. - Surveys read from 0430 hrs. to 0800 hrs.,'ll/l9/76, 4

'Agnew and Sweet released at 0830 hrs.

The afternoon of 11/19/76 was spent {1- hr ) with Charles_"
Marris: of Phillips doing one (1) example of data reduction.
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SPECIAL COMMENTS ON ROCK-THROTTLING AND SURGING

" During the preliminary 2-hour clean-out flow test’(10/29/76)
of Well 14-2, quite a bit of surging of the flow at the pipe's

end was noted, even when the Fisher globe-valve pressure regualtor AAv

was 90% open. I conjectured then that this surging appeared to .
‘be caused by flashing occurring upstream of the lip of the pipe ’
(where the flow reverts from flow pressure to atmospheric). The -
48-hour flow test has confirmed this conjecture by two means:

1. . 14-2 surged until the Fisher pressure regulator was opened
© w0 >90% to 100% open.. ..That little:bit of reduction in the
4';pressure drop. prevented ‘the pre+lip: flashing from becoming '

. 7. arge enough to’' surge, and 14-2 flowed falrly unlformly
vi»untll 0145 hrs- at. 11/18/76 '

, 2.e:_At 0145 hrs, 111/18/76 14 -2 made a large rock whlch became :.
.-+ lodged in the pressure regulator.» This obstruction throttled
“the flow, causing increases in wellhead pressure and tempera—‘

- ture and a decrease in measured enthalpy (and thus_@ in flow .

. rate). Additionally, the well began to surge again due to
- the pressure loss caused by the throttllng._ (See time .
- graphs. ) . S -

. From these two (2) occurrences I feel confident that the well
surges. when flow obstructions cause major in-pipe  flashing.:



Flow Rate

Gp = 10,450 . p0.96 o | £0.96 L
' ¥0.063 h 1.102 if y < 0.3 or Gy = 11, 400Aph 1.102 if y = 0.25

=0 P

T dey2.

since G = 1bm. /ft sec, m = 7 . 3600 G lbm. /hr.,"

" here, d_ = 8.0" .
U R S © p0.96 L . . p0.96

w_va’; 1,0255 = mp

Entha;py Determlnatlon

From James' "Meterlng of Steam-Water ' Two-Phase Flow by Sharp— >
‘Edged Orifices", Institute of M. E. Proceedlngs 1965~ 1966
Volume 180 Part 1, p. 563 L A

T : ) AU R _"7;‘

Tk, as) 5‘2, - P.‘0.96 o -

4 hg 1.10 = 1450 £ (de)2. /2i-B% «x \/(ho—h yie 3 (\) —\) )+(\, )
L SRR Uy  dm - i 52 f £
TP S T (2)
Aeip : B

.Pc = crltlcal 11p pressure (951a)

Yop = Expan51on factor for two-phase flow, from Flg. 14, p..565

dlameter of plpe in- orlflce o

.;%tdlameter-(ln) where crltlcal flow occurs' 4 57
.=_dlemeter~(;n) of meterlng orifice i;g:‘;A
C=ago B

= specificrstaénatiou enthélpy (Btu/lbm,)l

= specific enthalpy of saturated liquid (Btu/lbm.)

L = specific_latent‘heat-(Btu/lbm.) defined by State

"vg ='specific volume of dry saturated vapor (ft. 3/lbm )
vEi = specific volume of saturated liquid (ft 3/lbm )
Prp =_Meter.d1fferent1al, Tk under water.

i
]
-



Constants and Conversion Factors

I

10.02"
de = 8.00"
dp =  7.5"
©po e 7.5 . 0.7485 => B*= 0.5603, B“=-d.313§ ,‘A

' Reduction of Meter Data

There are two readings on the meter- Downstream pressure RD
: : ' ’ - v leferentlal,pressure RA

PD = RD X lO in p51g - f}"; _ Al ;f3)‘l'

‘Downstream Pressure g

f leferentlal Pressure = PA =R?% x 6. 966 1n 1nches of H (o] (4)

A
31nce 13. 61" H20 = 1M of Hg = 25.4 mmH
_ 1 p51 51.71 mmHg ' : o
then B. (in H20) x 25.4 mmHg . _ Prp (mmBg)

13.61 in H20

Substituting Eq(4) RAZ X 6.966 x 2 54 = ¢TP
‘ - T = I§‘EI :

@pp = 13.0005 - Ry2 mmHg n 5y

 To determine Yop ., P1 is needed ‘
~ Upstream Pressure. = RD2 x 10 + ¢TP + Patm ,,“' (6)
B = RD x 10 + 13.005 x RA? + Patm

. 51.71 '

.RD2 x 10 + 0.25141 x RA2+ Patm

P:'l’



Patm = (Barometrlc Pressure - elevatlon correctlon) convers1on.
Alrport 1s located at 5040 ft. (w1th1n 30").
We1151te 1s located at 6240 ft.

' Correctlon 0. 875" Hg per 1000° ft. elevatlon at 5000 6000' rangef

~Patm- (Barometrlc Pressure - (6240—5040 ) - 0. 875 in. ¢ I psi :
. o S S ' - 1000 ft. 2. 036 in Hg
- pPatm = (BP - 1 05") R o
R : T 2 036 p51a o IR A7)
" Thus one hasfé”i" |

Py =Rp® x 10 + 0.25141 Ry? + Patm  psia | (8)

. where Patm is defined by Eq:(7)u

: (’]_“; L L ; e y

~

P = Py, + Patm 1 "-'vj ' (9)

. The remaining variables in Eg (2) are determined by the State
- propertles of water at Pl,.and calculations on_FigureMléJ-p;‘565.

For YTP r N ¢TP - ' o
. '—_‘*'——_-_ = B b -
- 558 x A * 199 ans

B =0.56"

7n~,

‘To get % flash at 82 p51a (70 p51g), Eq (10) 1s employed.

' % flash = ho-hf ¢ 82 PSla x 100 = ho—283 98 x 100 | (10),“
"’“’“fl hfg @ 82 psia - . __555—1—_ 3 . '

aExample‘Calculation @ 0100 hrs.,?ll/l7/76uf

Il
It

. Data: R, =4.95 . . T=2362 _ BP=25.34

1f Ry = 3.8 - B =.20.25 psig



Reduction

From-Eq'(7)‘

Patm = (-25.347- 1. 05") I U
‘ ’ _ N . 2 036 = 11.930 pSJ_.a‘. o
grp = 318.55& Hg

From Eq (8)

S Pp = (3.8)% x 10 + 0.25141 x (4. 95) + 11;930_,“
1444+ 6.1602 B

P

162.49 psia,; +++++ thlS sets the State for he calculatlonmh
fOn Fig.fl4;.¢Tp_<.‘ : L S - . A o
. 55.8 : 162.49 ¥ 100 = absica = 3.513, B> = 0.56 Ygpp =0.97:

From Eq (9)

I
I

L -
From Eq (2);

P = P + Pam = 20.5 + 11.93 = 32.43 psia_

L '1.102 Las0 (32.43) 7% S
O = . . 2 .-
S o - . (8.0 1-0. o o
097 /31855 8-3)° /10.3139 i
: '1.102' ‘ ‘ a
ho = 2227.24 VE(hg)

" From By = 162.5 psia,  vg = 2.794 £t)®/lbm. ;
- -and K&K tables | - “vf = 0.018168 ft. 3/1bm._v- L
e .. .. 'hp = 337.48 Btu/lbm. = [

L = 858.7 Btu/lbm. L

‘; Now perform converglng - approx1matlon - solutlon for ho .

- Guess ho”— 475 Btu/lbm.

L= 2227,24- v(475-337.48) 1>~ (2.794~0.01868)+.018168
T ~858.7 : -
890.7 2 986.225 NO



. Guess hg = 442, seeking A0, ({a]<0.1 is convergence criteria).

A =2227.24 YE(442) - (442)1-192
A = 1.2167.
hy = 442.4, = 0.005
So h, = 442.4 Btu/lbm.

'S‘ubstitﬁting int’d-Eé‘s‘ (1)

fp 49o'sooilbﬁ /.

m+.= 479 ooo lbm /hr.jf

'f'@ 0100 hrs., 11/17/76

. ho = 442.4 Btu/Tbm. -
‘ ',correspondlng to saturated flulds @

To _get % flash at 82 p51a (70 psn.g), Eq (10) is employed

42. - 98"
- 30383 ELS 100 = 17 6%

IMR/tti<11/24/76
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F SR

CALCULATION TABLES =~ 7
- P - gt Lo wg oo UvE
" Btu/lbm. - Btu/lbm. . .lbm./ft.? lbm./ft.?

Time .. P, =~ .. oL . BP- _-. Patm .~ mmH ..
' <. .Rg - Rg .- Rg

7" pay .7 Hrs. o psig

|&F
| 2
. 3
| =
Q
el
R
-
o
3

L 1.2667
.808.07 - - . 1.5160 .
833.4 . © 2.0169.
848.6- " 2,4384
882,02 2,5512

.7 855,42° 72,6689

. 0.019198 7
'0.018923
. 0.018539

© 11/16 -+ 1205 . 13,27
. T 0121507 20.20 .
oo . 1230 24.5°
s T 1245 0 .25075
©1300-  23.3 -
1315 22.4
1330 22.2
1345 22.08
1400 ©  21.80
1500 . 21.53
1600 - 2i.42
1700, 21.28
1800 - - 21.13
1900 20.82.,
2000 . 20.7 .

oNeaeNOW |
S, o T

N

w

F-9

.

©

N

1 0.018216

WOV OODDOOHC BN

"

316 0.018191

170.29. o 1 Sl s
166.41  3:50 . i 33,18 : -339.50
o . 166.41 *-.3.50 . ' ..33.03 L
11.91  318.54 166.30  "3.43. v 32,73 0
_ ; . Co"L . 164.76 3.46 . . . 32.61 - 338.59
2100 20:.45" . . 312.14 - - 163.92 3.41 ; ' 32.36 . 339,29
2200 20.65 - 3.83 - " L A .. 164,64  3.40 . . 1 32.56 " 338.49. .
Sl ©.2300 . 20.8 - -3.82 ' -4.95 ' 25.34  -11.93 - 318,54 - 164.01 ..3.48 . _, ©32.73 0 - 339,29 ¢
o 2400 20.5 .3.82 . 4.9, S, 312.14 163.89  3.41 .o ; ‘ e
11/17 0100, 20.5 - - 3.80 4.95 -~ . n- 318.54. © 162.49 .3.51 . . . F:32.43 - - 337.47 .
L. U0200 20.45  3.80- 4,95 . - " : .. 318,54  '162.49  3.51 ° Clit32.38 L
0300 . 20.55 °© 3.80.  4.95 . . " . v .~ 318,54 162.49  3,51. ' - Lo32.48 k- L Lwl
. .0400 . 20.6 ° 3.80 .. 4.95.. .. .. . 318.54 . ..162.49 3.51 .. Gt 32,83 o Lo maT
.- 0500 20.6  3.80 - 4.90 -~ - ". - .| -7 312,14 © 162.37 3.5 . . -.97- | .32.53 - -'337.41 ..
... 0600 . - 20.58-  3.80 - 4.90 . " © 7] 312,147 162.37 0 3.51 .. - 497 N} 32.81 <o w0
©- 0700 .. 20.60 3.75 .- 4.95 oo .318.54 - -158.72° 3,60 . -, 132,53 . 335,48
0900 21.10 3.80 4.95 - 25.33 - 11.93 - 318.54 - 162.49 3.51-° 97 i1 33,03 .. 337,471
:1100 - 21.54- 3.90° - 5.04 - 25,28 11.90 330.23 - 170.39 3.47 = . 't 33.44 - 341.54

w

W W WWW W W& & &Y

« e e
w
3
z

+0.018181

+ 0.018177-
. -0.018181°
i 0.018177
: 8177

w
«©
(%
L3
.
p¥e]
o
(%]
(%2
.
w
o

W
<«
=W
S

.

\ted
(=]

© 0.018168

" 0.018167
0.018167 .-

.:2}7961jl

©2.8578 0.018144 - . .
'2.7942 © ~ 0.018168 .
216699 . 0.018216.
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VALUE TABLE

42

",q,p_ 12

ROUNDED TO NEAREST 100

Steam'
_ lip $ '@79
ho press. flash . . psig
Time {Btu/ P @82 mp my based
Day = (hrs.) lbm.) (psia) ‘psia (lbm./hr.) (lbm./hr.) on mp
11/16 1205  507.1 25.1 24.8 330,200 322,000 181.9
1215 471.0 - 32.1 20.8 453,600 442,300  94.3
1230 . 457.9  36.4 19.3 528,000 514,800 101.9
1245 1460.2 5f37L65“ 19.6 . 542,400 ;Viszs,soo,"106.3;;,~”
1300"'f457.6 5535,2,' 19.3 “ ‘511,60057f 49é}§6o ' _98.7'f:‘
1315 44407 3403 17.9 515,000 - 502,200 ”.92.2‘
1330 446.2 f:j4.1 o is}q - 510,200 - 497,500 . 91.8
1345  447.3  33.95 18,1'_' sobizoo - 494,100 91.7
1400 449.3  33.70  18.4 500,700 . 488,200  92.1
1500  449.0  33.43  18.3 '4§7,200‘ 484,800 - 91.0
1600 449.8  33.32 18.4 494,600 482,300 91.p'
1700~ 444.9 33.18°  17.9 . 498,600 - 486,200  89.3
1800  446.05 33.03 ° 18.0 195,000 482,700  89.1
1900  446.0  32.73  18.0. 490,800 478,600 . 88.3
2000 444.1 32.61  17.8 491,400 479,100 87.5
2100 444.2 32.36 '17.8 - 487,600 475,500 86.8 
2200 | 441.85 32.56  17.5 493,400 © 481,100 86.4
2300 _443,75 32.73  17.8 493,500 481,200  87.8
2400 443.55 32,43 17.7 489,300 i-_477,ioo (86.6:
11717 0100  442.4 32.43  17.6 490,800 - 478,600  86.4
0200 . 442.8 §2.38 17.6 489,600 477,500 - 86.2
4420 302, 17.6 . 492;009 : 1 86.6

0300

48

479,800



VALUE TABLES

11/18

440
xdays
pts

Time

0400

0500

0600

0700

0900

©..1100

1300

1500

11700

1900

2100
2300

0100
rock

0300
0500

0700

0900

1100

 ﬁ9f:; 13 o

. ROUNDED TO NEAREST 100

15.2

78.1

Steam
lip . % @70 -
ho press. flash . . psig
(Btu/ P €82 mp my - based
1bm.) (psia) ~ psia  (lbm./hr.) (lbm./hr.) on mp
441.6  32.53  17.5 493,300 481,000 86.3
438.75 32.53 17.2 496,800 . 484,400  85.5
389 32.51 172 496,300 484,000  85.4-
435.8  32.53  16.9 500,500 488,000 84.6
437.75  33.03  17.1 505,400 492,800 86.4
450.8 . 33.44  18.5 ' 495,100 482,800  91.6T'
450.6; ' 33.54f' 18.5 ;49é;800v' _484;400-" ,hgi;g“
t46.6  33.23 . 18.1 497,200 484,900  90.0
446.15 33.29°  18.0 498,780L  486,200  89.8
487.9 33;07 V "18.2 493,400 481,100  89.8
444.45  33.16 17.8 498,900 486,500 85.8
147.25 32.81  18.1 490,500 478,200  g8.8
445.3  33.05  17.9 496,300 483;960 © 88.8
431.85  32.59 16.8 502,600 490,100  84.4
436.4 3198 16.9 491,600 479,400 o oe31
431.7  32.28 >716.4: 502,000 489,500 82.3
424.7  32.24  15.6 510,500 497,800  79.6
420.85  32.12 513,800 501,000



. Average Values

14-2  14

0100

During the stablllzed perlod (from 1400 hrs., 11/16/76 to
hrS ' 11/18/76)

Tap = 495, ooo 1bm. /hr.. s = 4 /100, .0 = 27]

éteamp =_88,300 lbm. /hr. (welghted average) at 70 pSlg flash '
— — [s = 2, 150, n = 27] o . ‘

hgy = 444.5_3tu/1bm, [s.= 3.9, n=27]

3 flash _ 17 8% at 70 psig

1Dur1ng the perlod of rock throttled flow (0100 hrs., 11/18/76 ‘

to 1130 hrs., 11/18/76)

mp = 504,100 1bm./hr..[s = 8,600, n = 5]".
éteamp = 81,500 1bm. /hr. [s = 2,600, n=5]

ho = 429.7 Btu/lbm. [s = 6.68, n = 5]

$ flash at 70 psig = 16.2%
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" AGNEW and SWEET L ' R 3
3914 Gilmore Avenue. . _ . I © " 24-Hour Phone: 327-2267
Bakersfield, California. 93308 ' : L

SUBSURFACE SURVEY

Fleld Work Sheet

OWNER ) '/ j!’/"i Z ; - s f/ ﬁ”l':{‘r“ FIELD lé'" I 7“ s ‘WELL NAME ,/ L/«--2
' i pATE: [/ =/ -

ZERO POINT

. CASING * - B ELEV.

LINER DESCRIPTION:

' DEPTH
TUBING DETAIL: . ZONE
PUMP_SHOE 0 ' : ' .GAS ANCHOR ' ' . INTAKE
PURPOSE i : 1 i )
REMARKS: :.‘ '
ELEMENT @) - felsf}  SERIAL NO. /’u{jﬂ,@ cLocx/) L, . /& TURN . STABILIZATION PERIOD .
ENGAGE: STYLUS _ o DISENGAGE STYLUS o - . GROSS OIL RATE B/D A
" oBS. TBG. PRESS.. .-OBS. CSG. PRESS, S : " . NET OIL'RATE B/D- ;
COR. TBG. PRESS. * "COR. €SG. PRESS. I : ) ©  FORMATION GAS MCF/D N B
) PICKUP @ s . . TIME 'ON BOTTOM, " MAX. °F . GOR CFT/BBL.
WELL STATUS » ' 7 . 3 . CIRCULATED GAS MCF/D -~ . i
SHUT IN: : N Lo © % ON PRODUCTION:  ° L , : OIL DRY GRAVITY API '
‘ » ' ' ' " BEAN sI1ZE e
T(b;ls DEPTH DEFL. P—T . GRAD. . 7o TIME ‘DEPTH DEFL. P—T | GRAD. /o TIME DEPTH DEFL. ;»-—7 I GRA'D. /o
o : b assolfagdldie| o 4 - |zao0| 2333 Y86
iy 94 A2enllagaiyat® SN | 2.1 [9067)
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3306 |L13061952° ' 500135914937
S4ag |4 f45 14387 - 900 j,zbj 44(,”
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THERMAL POWER COMPANY

Geothermal Well: Utah State 72-16 - ML-25128
Roosevelt Field, Beaver County, Utah

24-Hour Flow Test, April 4, 1977 - April 6, 1977

CONTENTS

‘Summafy
Test‘Déécription |
'DaﬁéAReduction‘Meﬁhodéf;f ‘ w
éample Calculatioﬁ o
._Di;cuésion'of;Test Rééﬁ1ts and Graphs-
Flow Rate
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SUMMARY"

Test

8 z,The‘pre—teét:safety checks of the wellhead proved to be
of great value. Only minor leaks (a seal pot and a flange) .
Even with two reserve pite only one: day‘s worth of pro-

- duction could be stored. An injection well would be requlred
'for long term testlng of this well. : -

The 1nstruments and control valves of the plpellne operated

'“tﬁg“'satlsfactorlly.

'7':'We11 Productlon Capac1ty

The well's flow rate falled to stabilize. Wellhead ?res;"'

.. sure and flow rate dropped throughout a l6-hour portion of the -
~test while the valve opening was constant. The total mass

; flow-rate as measured by James' method was 1,309,000 1lbm./hr.
'@ Ty = 416°F, Py = 294 psia a 800 hrs.. on 4/5/77. A Pressure -
. versus Flow Rate plot suggests the well's maximum productlon

"~ rate to be in excess of 1.4 x 10° lbm./hr. A longer fiow

: period is required to determine the significance of the decllne‘—
o whether 1t shall continue to depletion. or stablllzatlon.

. Measurements .

. phase flow continues to be less than_satlsfactory Separation

of steam and water would provide sorely needed, accurate pro—.
~.duction data and provide a standard agalnst whlch the James'
method mlght be quantlfled oxr . 1mproved. - : -

The. James' method of determlnlng the flow rate of a two- . 5

‘7tests.i5;.f_:;

| Improved reserv01r 1nformatlon is dependent on. longer flow |
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. Utah State 72-16
TEST DESCRIPTION

1977 .

- 1500 hrs.:’ _
e - annulus and kill-line valves, the kill-line;, and -

AAA welding arrived at location and checked the -

the bolts on the wellhead as per their checklist.
The other duties on the checklist had been per—l

- formed only two days previously and were. not:
. -repeated. The pipeline was repressured and :checked .
_for leaks. It was then unpressured via the ball
. valve. The- 12" wing valve was audlbly leaklng and

R was shut with a. 36" wrench.

1977

- 0730

" 0900

" 0930

10945

0947

" April 4,

hrs;

hrs.

hrs. :

hrs.

55 hrs.
‘ ahrs."
xlhrsr
S hrs.

) hrs.

fWater started drlpplng from annulus plpe.

x Took water sample.%j

-"Pressure, temperature and flow measurement dev1ces
",were 1nsta11ed : _

R P _
Well ready to be opened.1-Waitednfor‘WKMupersonnel
(Sug Roberts) to arrive. S o : :

.o 12" w1ng valve opened and llne ode ssured-

8" ball valve opened to 1nd1cated 25% openlng. L

ﬂleferentlal pressure meter engaged in order to '

monitor flow rate. Well surging because of throt?l”

" 'tling across ball valve.nzpe-;,d:_.:;_l»

'7-0Pened 8" ball Valve to 50 ”1nd1cated openlng.tlaf:”

_Opened‘Bf ball valve to 75% 1nd1cated openlng.;t o

_Throttled~well back by c1051ng ball“valve to SOs“"
indicated opening because of excessive vibration

of meter run and wellhead. Sent for railroad ties’

- to chock pipe @ meter run and at 45° angle at well-
'head., » . S '



Aprll 4, 1977 ij

'-1100

. 11307

1800

0200
_'*-0500’
.+ 0600

'5]ff0829

hrs.: Opened ball valve to 70% indicabed opening after line
: _chocked. T .
_ 1115 hrs.:}.Opened ball valve to 75% indicated‘opening.
hrs.: Closed ball valvue to 60% indicated opening'ﬁomen—
: _(tarlly.ﬂ Re—opened almost 1mmed1ately back to 75%
e : 1nd1cated openlng. - : o _
1145 hrs.: Opened ball valve to 809 indicated opening.
”1'12l5”hrs.:T Broke and replaced thermometer.' o
1600 hrs.ij‘Hzo sample grabbed. Opened ball valve to 87% indicatedhc
' © .. 'opening because of decreases in 11p and differential.
pressure readings. _ - o
hrs,::’USGS-(Al_Truesdg/;a arrivedmto_gather-water and
) -~ steam samples. IR T
::2200 hrs.: . H,O sample-grabbed. .
2230 ‘hrs.: USGS finished sampling.
. April 5, 1977
hrs.ﬁ_ H20 sample gathered. Wlnds sblfted from ‘East to
*l:llght Southerly. Sump condltlon tenuous.
hrs.: dAbout 4' capac1ty remalnlng in Sump #2
hrs.:ilH o sample grabbed
hrs.;lgs“ ball valve started leaklng at seal flanges.u.'.f'
-»-_1,~.Shut—1n well via wing valve and tightened ball 'valve
.+ flange with hammer wrench. Opened 12" wing balve
5,.completely, 8" ball valve to 25% 1nd1cated openlng. _
" Sump #2 filled to within 1-foot of bottom of culvert,
- so decision made to have Agnew and Sweet Production
Specialists (A&S) set-up for build-up pressure run
'-1mmed1ate1y. ' B R
0845 hrs.: USGS arrlved to begln second sampllng.-



ADDITION TO TEST DESCRIPTION

. :;L{'g;;ié;é;,

0823 hrs.:

0825 hrs.:
70830 hrs.:

0855 hrs.i.

“?0915 hrs.;

'J{ l020 hrs.:AJT

' Totals for

'}  %Shuf-in_:

.25 min.

f0823 - 1020 hrs.

» Well cut back to 0.17 x 106 1bm. /hr ~ for 2 min.
VShut-ln completely - for. 5 mln.f o -

_Turned on to 0.17 X 106 lbm /hr.:— for 25 mln.,"

./: N

Shut—ln for 20 min. fﬁ:4ff4 

 -_Re opened to 170 OOO 1bm /hr. for 65 mln. 

Shut- 1n. 

T Do

"170 000 lbm. /hr.

1 hr. 32 min.

3



. april 5, 1977 *f

‘ 'rp0855.hrs.:‘ Seal pot @ Locatlon l developed leak Well;shﬁt—ih‘
e : : at master valve to weld seal pot PR
?7Mi0915 hrs.:54Well re—opened to 25 1ndlcated openlng. pfﬁl
“151020 hrs.;; Well shut—1n.~ Wellhead pressure 350 p51g. Sump water?
e & 87°F. As&S 1mmed1ately started "feeler™ run. w1th .

- sinker bar and ‘maximum readlng thermometer \MRT)

.hIS;E;j81nker bar on bottom @ 1248' f;x’gliirfd‘

hrs:épretrleved 51nker bar and MRT._ MRT readlng 467°F

rnﬁjflllOO hrs};{iDual 0- 1600 pressure tools w1th a second MRW‘made E
e Tup on w1re11ne. T e N

7111113 ‘hrs.:.. Tools hung 1- foot off bottom @ 1247' ',7.5"’orifice{
A ;';;;;,;mlnspected and found bowed 1/32"™ from: complete flat-
.o e ness.  ‘Silica deposits on bottom-of orifice suggest'
- -separated flow with water flowing on bottom of plpe and
- steam and gas above occurrlng at some time during -
test. This flow. regime probably occurred during
hlgh pressure, low flow rate- cond.tlons. “The 12" .
’w1ng valve had a sllght leak.,; o LT

o Bpril 6, 1977 -

"*Fll30 hrs..faA&S retrleved all tools., MRT -and one pressure .
“instrument failed. One more MRT. survey was run,’ -

' yielding a temperature of 456°F {note that thls 1s

n24—hours after flow had ended ) : ol

iA&S released after dorng a fleld reductlon of the
‘one. good instrument's data.r:lZ”&valve_shut tightly -
leth 36" cheater.i“ ' IR T e

’{Aprll 7 1977

e

. '_. N e

12" valve leaklng once agaln SO no dec151on made to-
have repalred. L - T

Stalnless steel sampler at Locatlon l 1nspected and
found to have no 51gns of abrasions or impact.,



DATA REDUCTION METHODS

' From James "Metering of Steam-Water Two-Phase Flow By.
Sharp-Edged Orifices," Institute of Mechanical Englneerlng
'Proceedlngs 1965 1966 Volume 180, Part l '

. Ndmenclature

TS i e I L

-
2

n-¢0$¢¢w*%§%ggéwﬁﬁé%;

y

~L_._.r.._-

A i e

state at back pressure.
'dlameter of plpe in meter run (1nches)
dlameter of pipe where crltlcal flow occurs (lncnes).

dlameter of prlmary meterlng deV1ce, or in. thlS case, the .

: ,Aorlflce (1nches)

fspec1f1c latent heat deflned by state of rlow by Po. _f
'(BTU/lbm ). ‘ . | -

fmass flow rate (lbm /hr ).

’mass veloc1ty (lbm /ft 2 sec. ) A
spec1flc enthalpy of'saturated llquld (BTU/lbm.)._‘

spec1f1c enthalpy of saturated llquld at ajglvenjback;-

pressure (BTU/lbm.);" “

specific enthalpy of vaporization;at a"given back pressure’

’(BTU/lbm ).

spec1flc stagnatlon enthalpy (BTJ/lbm )

atmospherlc pressure (p51a).
‘crltlcal llp pressure (p51a) c.=.PL + Patm‘”h};;7~~'

crltlcal llp pressure (p51g)

_llne pressure upstream of orlflce (p51a) P =ARZ X 5 + Patm.

‘statlc pressure readlng upstream of orlflce<\

/’3\ X
dlfferentlal pressure readlng across orlflce((blueJ.
spe01f1c volume of saturated llquldi@Po (ft. 3/lbm.). _
spec1f1c volume of saturated vaport@Po (ft 3/lbm ).

centerllne-dlstance.of (ﬁp:itap from dlscharge pipe llp.

_expan51on factor for two-phase flow from Figure 14.

dm/D.

meter differential (mmHg) .



© Conversion Factors and . Equations

i

B =R xseram e jEageny

: ,_,t | (AR)2 x 15. 5145 S o e .6’WU)‘;£A,ﬁ¢bgg(2)
‘~ifdﬁT§ in. p51d _ (AR)Z | ,ﬁf?,j | { ;‘A f

l . éﬁure from the‘Mllfetd

' ‘Patm 1s corrected from the barometric pre

1.102 .

(4)

k" = 1f013m (m“ used on Utah State 14 2 test) !kgé,u5)» .

“?Enthalpy Determlnatlonra-“ft*t

(6);‘squar1ng both 51des, and gatherlng terms,l,

AFrom Eq.z :
;1' (vg-vf)+vf]

(1450)2 Pc 1.94. (gg)“ (l—B ) [(ho “ h

g 2 2084

'f*nho'272°“ “Ypp? x fop. :”A = (ho—hf)1‘5 (vg-vf) +vf 47dt7d
- | Ve L

- (1450) 2 Pc 192 (de)"*(1-B )
o dm S

@



:'_Flow‘Rate Determination-

. hg 2:20% [Ypp® fppoamt . o -
e | R bo~ f -vE=0 (7)

let A = YTP gTP dm'*

?i145° Pc. 1-92::dc5-(1—B“)-(vgfvf)gj}rjr.:3¢ 'fer,*ff‘f '(3;

. ‘Then Eq. (7) becomes: |

L snrl

LovevE LT e

o

':Aﬁf'f(ho)’“ A h 2.204_; ho—hf CK :
ST L : ‘ C "L1'5,~, S N )
5rApply1ng the Newton~Raphson method for solv1ng the roots of the
‘ﬂ_equatlon (10), £ = ﬂ (ho) ; - L .

= f(ho) . f . ho (n+1) = h03f+ SDtl*j

. f' (hn) ,

,_and the computer stops when 5ntl < €, e belng'a predetermlned
'-;accuracy for ho-vw : : ‘ o . - .

L ‘A computer program complete w1th approprlate loglc to prov1de
" the necessary exits was thus designed to solve for hg. - Once hg

" ‘was found, the mass flow (i) was calculated through equation (5)

. Then percent flash proportions for back pressures of 70, 80 and -
125 p51g were calculated through the equatlon- ; L

k flash 100 x ho—hfbp B - 771(12)

 hggpp




Cemwm o

'iffh._= HFG 4ff ~ ﬂf';'gfﬁag{*“ ';“=‘UF*

‘Variable Assignments

Il

A = COFl % flash @ 70 psig = PFJ0 . fop =PHI

C=un* 4 flash @ go psig = PF80. © . p =un -

i

D=D - . % flash @ 125 psig = PF125 ' E = gpst

~d_= DC~ | 3 o S PL = un‘i‘ L ~}_1'6f 

B

: He
il

Patm = un,i.:"i f,3$= oy ;”5 Y

‘ P_C. s RC N - Yrp = YTP oo

' Patmr‘PO;rgTPI~vf;jvgl hg, and hfg must bevhand'Calculatéd_}i5~l

hfor'thiS“program. See the example problem that follows. o

' * = Unused.-




B

" SAMPLE CALCULATION o

Data

~ For this particular test, the physical parametere-wereE

.. D

10.02"
Cde = 7.625"
am = 7. 500“4 0. 0001““”7'1 5
v = 5/16" |

: 'h;At OSOO%hrs.:pn‘April 5,11977‘ the follow1ng data was gathered- -

;R ff= 7.30 l:“f Ti = 414°F *h Pz = 211 p51g A.BP'= 25. 180" Hg

AR = 9;‘;’57 .' - ) }.?W','z: 282 ,pS:ié’I; g xTz = 391°F PL = 95 6 ps:.g

. pr ;:§_='>:'26“6 psig Toy '416?F o

" Patm = (25 180 ~0.73)% 0. 4911 = 12.01 psia = patm
: -0 73 is a correctlon for altltude from the alrport Eb the
' 51te. ‘ - :

O 4911 converts "of Hg to p51a.,

" From Eq- (1) Pd‘;_(7.30)2_x 5 + 12,01 = : 266 5+ 12 01 zvsis"psia

;.'From;Edﬁ @ gTP =,(9§57)%'x 15g5145‘ 1420 9 it = gTP (27. 5 ps1d){

Slnce PQ, and u51ng the Steam Tables generated by the USGS for .
thls partlcular brlne-f'A; : : _ , :

F}vg}s 1 6608 ££.%/1bm. | ;j:'f";hf =*381'4 BTﬁ/ibﬁ4
;»jjvf'= Q.018794 ft.?/lbm. }f’f_“gihg== 813 9 BTU/lbm-

Froﬁ Flgufe 14 in James' paper, the line for the value of the
- expan51on factor YTp for B2 = 0. 56 follows the equatlon-
yrp = 1_— -01555 (ﬂTp) -

+ Patm = 95.6 + 12. 01 = 107.61 psia = P

he date, tlme, #rp, YTPr P, Pc;_vf, vg, hr and



p

10

4/5 800 hours A | : ‘
| ho = 467.4 BTU/Ibm.V smiaaux&wk. P74g,
Tw f\élEfF P, = 2947psic ,Nf.A;{V‘f;f et T

m = 1,309,000 1bm. /hr. + 153 fﬁim

”V'whlch \when flashed at 80 psig, would yield 263, 100 abm-/Hr. of o

- steam, or roughly enough steam to sprovide 12. SMW of electrlcal
_generatlon capac:Lty at a heat rate of 21 OOO lbm /steam MW. o




- DISCUSSION OF TEST RESULTS

'Flow Rate

From Graph l, 1t is apparent that a gradual throttllng up

of flow. rate was performed during the first three hours. A slow
~decline’ durlng the flowing four hours caused the well to be’

o opened up.slightly more at 1600 hours. From 1600 hours o 0830

hours the following day the throttle was not distur bed. During:

- d,,that time flow rate fell from about 1.35 x 10°% 4 15% lbm./hr. to: = -
.- about 1.31 x 10® + 15% 1bm./hr., or a decline of 3%. This decline:;
-+ is highlighted in Graph 2.  The 3% decline in mass flow rate, in

' wellhead pressure,. Py upstream—of—orlflce static pressure, By

:7] location 1 pressure, P!, as well as a reduction in calculated
.. ~hpo are clearly evident.- The changes in the calculated values _—
" of ho and 'm. could. be possibly attributed to many other variable

changes had not the pressures declined. so uniformly. The decline:

:5‘1n flow rate at 2550 lbm./hr., if linearly extrapolated, would _
-~ indicate that the well's flow would drop from 1.35 x lOs l1bm. /hr.,_
'~ -to zero in only 22 days, with a commensurate drop in wellhead ’

.- 'pressure to atmosphere. 0Of course, this extrapolation should

" under no circumstances be taken literally. An increase in flow

.’rate and pressure occurred at 0800 hours just before the well was

”T-shut—ln, and could suggest that a leveling out. of the flow rate:

might have been starting. What the decline does dictate is- the

-?:absolute necessity of a much longer (> 30 days) flow test to more -
completely determine the well's production capacity and delineate

- the characteristics of the reservoir from which it is proauc1ng

g} before commltments to generate power are made.-_,;

“5;fFlow Rate versus Wellhead Pressure

'Tf'for early times during the test such that the production potentlal;f -

Graph 3 depicts. the relatlonshlp of m as a functlon of Py,

,p:fjof the reservoir in its initial state is represented. The curve
7. .suggests that. the well's maximum flow rate would probably be in _
'5eexcess of l 4 RS 10G lbm /hr. + 15% as measured by the James method.

-\

o The p01nts labeled 1- -4 are data p01nts gleaned at later tlmes-7"'

:"durlng the flow test.  Disturbingly, they suggest that the curve

delineated at the inltial time is shifting: progressively down-

. ward to the left with time, indicative of a decline in the pro-_ﬁ

.-f duc1ng capac1ty of the well. ST e ol



12

' Measurement Accuracy \Qv
i:‘f_‘Enthalpy;(ho) and FlowARa
: Enthalpy measurement~ kho) for the time of somewhat stable
' flow (1600 hrs. to 0830 s., or region 8 of Graph 1) varied
_ 'hless.than 1% from an avefage and median value of 469.6 BTU/lbm.
" - However, the temperatu of the saturated water in the reservoir:
" (from the pre-test femperpture survey. and the MRT run immediately.

- after the flow) j v 468°F, which means the water has an ,
.. _enthalpy of onl BTU/1bm. By the first law of thermo-. =~
~dynamics, the wakter at” the surface, regardless of’ its percentage -
' of flash, .cannot have an enthalpy greater than that -ofithe water:
. in the reservoir.  (Measurements at Utah State 14-2 indicated a @ =
. .reservoir enthalpy of about 480 BTU/lbm. with a surface.enthalpy
.. 'of 445 BTU/lbm. - a reasonable and ratlonal amount of difféerence
. "due to losses incurred from the water "pumping" itself -several
-~ thousand feet to the surface, turbulence, and drag.) - This serious
- ".descrepancy, then, of the calculated surface enthalpy {Lo) being . -
! greater than that associated with the reserv01r deserves ‘an explora-
’*tlon of 1ts effects and causes. . : Co

N ' Flrst, the 5 59 over-estlmate 1n ho -can have a SLgnltlcant
" result on the flow rate calculdtion of total mass and steam. . -
- .. For example if one recalculates the 0800 hrs. flow rate with
. : ho =440 BTU/lbm. as opposed to 467.4 BTU/lbm. (a 5.9% decrease .
7 in ho) then the flow rate increases from 1.309 x 10° 1bm./hr. to:
“1.399 x .10° 1bm./hr. (a 6.9% increase: inm }. However, the
* substitution of the more accurate value of h, causes a-decrease -
~ . in the % of flash (for example, from 20.1% to '17.1% at 80 psig).
... .The end result is a 51gn1f1cant decreasein: the calculated amount
. of steam produc1ble at a given: back pressure (from 263,600 lbm./hr.
’~;to 238,700 lbm./hr. in this case, or a 9.5% drop!). Slnce this
. 1is the quantity we look at for power generatlon purposes,  the
gglevaluatlon of enthalpy becomes important. . It causes changes tn‘:
" the calculatlon of m and of: % flashes (in the;James method)

, - ,Essentlally, several elements of the testlng equlpment and

“yﬁgoperatlon vary outside of the limits of the method as declared
- 7 by Russell James. These varlances 1nclude, in suspected order :
g of degree of effect- - S S LT




.. for the thermodynamlc properties of the:fluid of‘Utah State 14-2

1) The equipment effect that flange taps were used for-
- -measuring @pp as opposed to James' use of vena con-
- tracta taps (tap  at a diameter upstream, % dlameter
] downstream). (This is a result of blindly following
-again ‘the footsteps of our predecessor in the field,
and not setting up precisely as the literature states.)
. The effect of this misplacement is rather large, C
: caus1ng ﬂTp and thus hg to be too large.

2) The operatlonal fact that ho in thlS test was cal-
..~ culated with @gpp of over 800mm Hg for most of the test,
“and of > 1400mm for the entire "decline" period. James"
has only measured exten51vely in the range of lS <, ﬂTp.
< 780 mm Hg.. Thls effect ‘is mlnor.“j “ :

;EIn the future, then, larger orlflces with D and 5 D caps should
. -be employed when using the James -method in an effort to get.a
. .true ho calculatlon.' ‘ e A AU

: ' Alternatlvely, the long learnlng process for measurlng two-
- phase flow could be av01ded by separatlng the phases and measurlngw'
"f;them separately.f S N - -

Pressure and Temperature on Flow—llne

A ‘ Pressure measurements at the wellhead and llD were very
satisfactorily and accurately measured with precision gauges.
. Needle valves effectively damped flow pulsations. The combina-
3,t10n pressure—temperature measurements at. ‘the wellhead Location
1, 'and Location 2 will prove very helpful in determining pressure
- drop along the plpellne as a function of flow rate, the percentages
- of flash of the variocus locations, and even whether significant
; thermodynamlcs properties of the fluid are different from those:
;. of regular water. For example,a precursory comparison of well-
- head pressure and temperature to those for water under. the same
- saturated conditions suggested that the fluid indeed acts’ Sl S
-differently from pure water. Conseguently, a USGS-produced table |

. was used in reducing the data for Utah State 72-16.: Use of ‘the
.regular Steam Table's values. p*oduced mhs 2% lower than the geo—'“_f
-thermal fluld s~values.y _ . . B




Wellbore Pressure

Enough build-up data was probably not gathered due to the
desire to check the wellbore for any obstructions with a "feeler”
run before lowering the tools. Since no real problems were B

encountered with obstruction or the well producing any rocks, I

suggest future bulld—up runs to be done as soon after shut ~-in . .
as p0551b1e. ' :

I also suggest we attempt to use another contractor 1n an

. effort to get better repeatability in pressure surveys, better R
tool performance and lower cost. S R e

JRM/tti-4/27/77
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CL 2h- hObh TEST OF THE mELL UTAH STATE 72-16 DN APRIL h—S 1977
20 ﬁpr 77 '

Tl hthh PUN S INSIDE PIPL PIA(LTE[ 10 620 - INCng,THE GRIFICE 5 DIANETER— 7 SOO INCHES AND‘!‘
-AllE DISFHARGk PIPE S INSIDE IAFLTEh—~ 7.625: INCHES. : :
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24~ HOUR TEST- OF THE WE L UT/-.H STATE 72-16 Dn APRIL - 5 77
22-tpr-77 . - ' : .

 THE'METER RUN’S INSIDE PIPE b IAHETER=102020 INCHES , THE ORIF ICE” E DIAMETER 7. 500 INCHES AND
THE LISCHARGE PIPE’S INSIDE DIANCTERS 7.625 INCHES.

CpAY O TmE . HASS,FLOH e SPECIrIC STAG hATION ENTHALPY Ty FLasii @
3 © (HGURS) . (LBR/HOUR) . C(BTU/LBR) 70 PSIG 80 Pslg,;-7125-95153
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| ~ -AGNEW and SWEET =~ - /23
3914 Gilmore Avenue. ) . 24-Hour Phone: 327-2267
Bakersfield, California 93308 ' : ' :

“SUBSURFACE SURVEY
Field Work Sheet

PRE - FLOw o
e ;; 7) s e : ‘ / g/ -
. OWNER PR nalr R S gy FIELD WELL NAME /- .2
LCASING ' . . ELEV. " . DATE: /7 =~/ s
._~.nl"_"lNER DESCRIPTION: ZERO POINT
- DEPTH
~TUBING DETAIL: . ZONE
" PUMP SHOE. GAS ANCHOR o INTAKE T
PURPOSE ' : '
REMARKS: - ’ .
ELEMENT P foln D} SERIAL NO.'/(?GGKQ" " crLoek/} L, /_.5" TURN STABILIZATION PERIOD -
. ENGAGE S';YLUS - - _ DISENGAGE STYLUS oo . ] " GROSS OIL RATE B/D L
OBS. TBG. PRéss-Qf:" ' - ) . OBS. CSG. PRESS. ‘ " NET OIL. RATE B/D ' - . '
COR. TBG. PRESS. L ' COR. CSG. PRESS. o , ~ FORMATION GAS MCF/D S

“PICKUP @ ~° = - . TIME ON BOTTOM- : . _MAX. °F L GOR_CET/BBL.
’ : ) " CIRCULATED GAS MCF/D

WELL STATUS . ] ]
SHUT IN: ON PRODUCTION: ' e . OIL DRY GRAVITY °API .
. L L o ~ BEAN SIZE ) ’
- Tnlas DEPTH DEFL. =T GCRAD. - /o TiME \ GRAD. /o TIME DEFL. ~T | GRA‘D. /:;'
- Gy | | £33 Y50
g4 L8 leee”
(Yo7’
47 £33 |87 °
“ 1.33214%7°
L.2391455°| -~ .
2i° 27 [3429991
el Tren|fi2Y Y28 279509
B 3366 4,130 432" 1353|9937 ~
20 2ing | FS N3RS '
27 3500 [LITD|Y38"
D2 Gpgall f5GIHE” X
2 3700 (ffe Yy n”
2 2966 1L 37514190 '
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2 “ron|t i iben®
2o Yo LRGN 3"
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1320 (22i9e3°
RS L2 He®
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13§37 RPIAY S N N
121 3%%° 48
) CIEECN 1TSS
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_ .COMMENTS: -
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~ COMPANY

Utah State 14-2 ML-27536

Location: 2310!' south and 350"east from the horthWest corner
Section 2, T 27S, R 9W, Beaver County, Utah,
Elevation: . . .

Take all measurements from top KB,

Keep hole full at all times. : ‘

Check operation of BOE each round trlp or daily, whlchever
first occurs, Do

Dr1111nw Prqgram

1. Drill 26" or 273" hole to 40'+ to fit 20" casing. Cement
with Class B cement treated with 2% CaCl2 to fill annulus to
cellar floor. Use 2 centralizers, Drill rat hole.

2., Drill 17+" nhole to 650' to fit 13-3/8" casing.

3. Cement 13-3/8", 54.5#, K-55, buttress casing at 650' with
400 sacks Class B cement premixed with 1.0 cf/sack perlite,
2% gel and 40% silica flour. (100% excess) Run guide shoe
with insert fillup. Tack weld and Bakerlok bottom 4 collars,
weld shoe solid., - Use top rubber plug only, plug holding
head., Bump plug on shoe. Use 5 centralizers.

4, After 4 hours (or cement is firm), land 13-3/8" casing. Weld .
- .on 12" Series 900 WKM geothermal wellhead. Test weld with

1000 psig. Install 12" Series 900 Shaffer double hydraulic
control gate and Hydril GK. All blowout preventers on this
well to have high temperature packing elements. Test each
preventer, casing, kelly cock, valves and check valve in kill
line and blow down line valves to 1000 psig. for five minutes.
Notify Utah Division of Water Rights to witness preventer
tests 3 days in advance of testing (801-586-4231, Cedar City,
Gerald Stoker). Enter test results om tour sheet

5. Drill 121" hole to 1820' to fit 9~5/8" casing. One or more
cores may be taken. Run Schlumberger Inductlon, FDC/CNL and-
Sonic logs at 1820°',

6. Cement 9-5/8", 40#, K-55, buttress ca51ng at 1820" with 350
sacks Class B cement premixed with 1.0 cf/sack perlite, 2%
gel, - 40% silica flour and 0.3-0.4% HLX-C214 retarder (% retarder
to be determined by maximum thermometers). (40% excess). Run
fillup shoe and fillup collar on shoe joint. Tack weld top and
bottom bottom 4 collars, weld shoe solid. Use top and bottom
rubber plug and plug holding head. Centralize 40' above shoe
and every 5th joint above shoe. Have WKM (505-327- ~3359,

_ Farmlnﬂton, Sug Roberts) install centralizing elements in 12"
head priorxr: to cementlng.

601 California Street San Francisco Cali.fornia 94108 415.981-5700 Telex: 34387 NATCMAS SFO
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Utah State 14-2 ML-27536
Drilling Program

7

Land 9-5/8" casing. WIKM install 12" Series 900 by 10"
Series 600 14" stroke casing spool. Test pack off with
1000 psig. Install 10" gate valve, two.double hydraulic
Shaffer control gates, Hydril GK and Grant rotating head,
All equipment to have high temperature packing elements.
Test all blowout preventers, casing and valving as before
with 1000 psig, for 5 minutes each., -Notify Utah DWR to.
witness preventer tests, Enter test results on tour sheets,

Drill 84" hole to total depth, estimated at 6000'. One or

" more cores may be taken. Run Schlumberger logs as ordered.

10.

i1.

Complete or abandon, 7" casing may be run as protection
or production casing if required.

Survey hole angle every 2-3007, on dull bits. Drillable wing
stabilizers are to be run in 121" and 83" holes, and 173"
hole if required. A multi-shot or wireline angle survey may
be run if hole angle exceeds 59 over several thousand feet,
Run drill pipe float valve in 8i" hole and have "wet plug"
with valve in open position on floor at all times,

Install ABC mud logging service at shoe of 20" conductor,
Record continuous mud in and out temperature, H2S, CHy,
lithology, drilling rate. Have pit level indicator and
intercom to drillers station, Take two sets W&D samples
every 10' above 1800' and every 5' below 1800'. 'Mail daily
copies of the mud log to:

Thermal Power Co. (3 coples) Hathaway Engineering (i copy)
601 California Street - _ 3382 E1 Camino, Suite 37

San Francisco, .CA 94108 . Sacramento, €Ca 95821 .

W. L, D'Olier : ‘ : : :

aKeep 3 copies up to date and spiiced in trailer

Mud Program, American Mud Company 505-3%327-2525

’Surface—650‘. Water and gel, 8.3-9.0 ppg. ' :
. 650t~ T Milford city water, add sodium chlorlde if req.

Have lost circulation material on location.,

Hun and record maximum recordlng thermometers on each Totco,
run,

ATelepnone numbers: Thermal Power Company" 415—981—5700

~W. L. D'Olier : 415-982-5630 Nites
.. . 805-833-8313 Weelkend
W. N, Hathaway -~~~ - 916-489-1206 Office
: : - 916-944-3884 Home

H. E. Wheeler - ' 916-485-2715

September 9, 1976



DN S N welL SUMMARY REPORT ™ -
Operator__ THERMAL POWER COMPANY - . well NnoUtah State 14-2, ML-27536
e _'2,' T 278 R 9 . SL B MRoosevelt KGRA riq__ Beaver " Count
lm;bn 2210' &mnjland 320' east from the northwest cornexr Sectlon 2
. ] o : R (Cl\t location from pwpﬂ:) of section carner, or street center dines) .
- B . — Ele\:tnon of ground above sea level 6240 feet USGS
’ ‘-A]l-dep'th measurements t:.xkcn‘.frc.)m-toé of ' kelly buShan' - ' which ic . 21 feet above gro'un;
. L - ‘ w . {Derrick Floor Roury Table or Kelly Bushing) ’ . : _ .
The 1n£ormat10n glven herew1th is-—-a complete and corregt /T £ the prese

. Dn,October 26 1976 e

condition of the well and -all work done thereon, spAf

determined
from all available records.'x . :

Sig'n?d L g PRI
TR wW,/L. D'Olier:

‘Hathavay Envlneerlng hiﬂ“e :%fi'gxkn SRS :*‘Tﬁh Vice—Preaident
Engincer T (Superintendent) . . ) {President, Secretary or Agent)
. Commcnccd dnllmg : September 11 1976 o . GEOLOGICAL MARKERS . '::,; P -j:"' DEPTH »
7Completed dnllmv OctOber '1&2 1976 -~ - - ‘M Ali&vidm . “ T -"v‘-— 0:';200’" :
“ Tatal depth _6100'» : P]ugged dep;h __None Gran‘iE‘e ,-: o .4 - 200 ' —-6100 !
'.ijmm - _ o - . ' : See attached lltholqu log

Est.’9415 mypr

: Geologic age at total depth:
Commenced producing—— _ __Flowing/gas lift/pumping - -Name of producing zone Granite
T ‘_‘“ - . - (pne) o . (Cross out unnecessary words) T . et omTTT - -
5 Clean Ol - ’ < Gravity Per Cent Water ' Gas . Tubing o Cas
=  bbL. per day: - Clean Oil including emultion ' ; Mck. per day - ' Pressure - - Pre
, Initial prOdUCt_iQn:_“_' “ V”_:_:_ ..".._'7—,; ~‘k— e b T e RPN [ ST N - —
Production after 30 days .
) CasiNG Recorp (Present Hole)
3:2¢ of Caving . . . '&':i;hr , A\'ev; or ' Seamless Grade o Size of .Hole. Number of chl;s Depth of
(A P. 1) D‘Pth of Shoe . Topof Casing - of Casing™- - ‘Sccond Hand . or Lapweld of Casing Drilled ) of Cement if through
2gn 79'|Surface | = 94#| N S -~ | BH-40 26" 200
oy : 3 ' - 2 ' = : 1] -
13-5/8! 6457 | Surface _54#| N - S K-55 | 173" 400
9-5/8" - 1805'|Surface 40#] N - |- s - | K=55° |- - 122v| 400
\ ' PERI—‘OR ATED C\swc
(Slze top, bottom, perforated intervals, size and spacing of perforanon and method )

None. Well completed barefoot.

" Was-the vell dxrectxom“v dnllcd’L Eicctricnl Log Depths 645'~6100" -~ - _ (-Attzch Copy of Log
o : Aosr ’ . TR Coe L e e ' [ T : .
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601'Ca1i'fo£-n1a Stiee.,‘ E

- Depth.iSS?‘ “- Mud-water. -

" Beaver CbuhtY"'&'

"f.’operamr THERMAL POWER COMPANY - - Fieid or County ‘Roosevelt KGRA

Well name and 'iiz'&lf:ﬁtéﬁ.fo*ﬁéi.é..'.'i_'l.'é.'—_','z'."f::.iﬁﬁéé'féﬁ')’.ﬁ...:. ,Sec.. 2., T.27S., R.9W..SL.B &M.
A.P.I, well No ...... Name..W.. L. D!0lier ... ..
* Date’.... October 26 1976 e . 'd‘“@”““W“f”mv-
. T Signatute.:

. (Addrcsl) -: e o . . R o ) : ‘r(Ttlcphonc r\umbcr)

HIS[OI')' must be complete in alI detaxI Use this form to report aU operations dunng drilling and 1eshng of the well or during rednllmg
or altering the casing, plugging, or abandonment with the dates thereof. Include such items as hole size, formation test details, amounts

'. . of cement used top and bottom of plugs perforatlon delazls snde(racled ;unk bailing tests and mxbal productnon data

Moved in Loffland Brothers Company, ng No. 5. -Drilled 121" hole and
opened to 26" to 79!. - Cemented 20" oD, 94n, H~-40 conductor ca51n¢_z
'@ 79' with 200 sacks neat cement treated with 2% CaClge., :

Landed 20" casing. Installed 20" Hydril GK. Drilled 173" hole to 290'

Installed. Alpha—Beta—Gamma mud logging serv1ce @ 79"

Depth 552" Mud 8.7 ppg. . , '

Depth 650'.  Mud 8.8 ppg. - . o

13-3/8" casing @ 645', Ran 16 joints 13—3/8" oD, 54#, ¥K-55, buttress,
new, smls, USS casing including float shoeAand 1 centralizer on each
of bottom 3 joints and second 301nt from fop. Cemenied shoe @ 645'

} with 400 sacks Class B_cement premixed with 131 -expanded perlite,

- 2% gel and 40% silica flour. Had good cement returns to surface.

. Landed 13-3/8" casing, - Installed i2" Series 900 Shaffer double hydraullc

. control head and Hydril GK. Installed Grant rotating head, Tested

-CSO and pipe rams, kill 11ne, hlowdown line wlth 1000 p81g.‘ Tested -~

Hydr11 with 600 psig. .. .- -~ . R PR
Drllled 124" hole to 12857, Mud—vater..

Depth 1625', . Mud 9.2 ppg + LCM., Well klcked'whlle dr1111ng @ 1625"

Depth 18057, 7 .Mud 9.5 ppg.. . .-

Ran Schlumberger Inductlon—Electrlcal Compensated Neutron-Formatlon
Density, Borehole Compensated Sonlc—Gamma Ray and Temperature logs. :

9-5/8" casing @ 1805'. Ran 44 joints of 9-5/8" 0D, 40#, K-55, buttress,

. new, smls, USS casing including float. shoe and float collar @ 1/6
Placed centralizers @ 1785'.and over.collars of second and every flfth ,
. joint to 77'. Cemented shoe @ 1805! with 400 sacks Class B cement
premlxed with 1:1 expanded perlite, 2% gel and 40% silica flour with:
"0.3% BR—5 & 0.5% CFR—-2. Had good returns to surface durlng job but
-no cement returns. Tested casing with 2000 psig., -

Han Wilson temperature survey. Located top cement @ 150!, '

Landed 9-5/8" casing. Installed WKM thermal expansion head,  Installed.
2-10" Series 900 Shaffer double hydraulic control gates, Hydr11 GK and‘
“Grant rotating head.

Tested CS0 rams, 3 sets pipe rams, kill 11ne, blowdown manlfold and
Hydril with 1000 psig. . .

Drilled 83" hole to 18631, Mud-kater. '

oNe T




HISTORY OF GEOTHERMAL WELL

Beaver County

B Operator']JEHJR-“\[‘\LI:'OW“?'RCO\{PA)IY erld or County ...... _Roosevelt KGRA S
- Well name and No. UtahStateili'Q JML-27536 . :Sec...2..,T..275, R..9W., SLB. & M
JAPL Well NOCooo e Name...W. VL. D!'OYiex ... l.,. Title . V—-Pre81dent. .....

Date ...._Qei;.qb.e.xt..z.ﬁ ......... 1976 T o abming ey Sty o Avcat
} N FMSig'nhvtui'e'_A.- AL T NN LHA .. e
601 Californla Street e e ‘ < -
."§egnfxegq;§99,"QA”2§19§ ..................................................................... &15:981:570& .......
S (Md(en) B oL i -' < oL - . (T:kphonc \umb«l

o Hxstory must be comp]ete in all detax] Use thxs form to report all operations dur-m;r dn]hng and testing of the well or dunnq rednllmg
g or altering the casing, plugging, or abandonment with the dates thereof. Include such items as hole size, formation test details, amount
: of cement used, top and bottom of plugs, perforaban detm]s, sndet:racl.ed ;unk, bailing tesls and initia) pmducnon data o

.‘ : .,.the : e Lo TR S
24976 T i 'Tiﬁfﬁfhfufiuf:'f‘.N,d-
- 9-24 . |Depth 2233*, --Mud-water, * .~ ..o ¢ A
-9-25 Depth 2558',  Mud-water., o e T T T DR
*9-26 _|Depth 2612%, Mud-water, Cut core 2600'-2612', Recovered 10'6",
927 Depth 2890!'., Mud-water. ' ' - e T , :
9-28 Depth -3255', Mud-water., o
9-29 |Depth 3653'.. Mud 8.7 ppg. with LCM,
9-30 - |Depth 3696', - Mud 8.8 with LCM.
10—~ 1  |Depth 3701', . Mud 8.6 ppg. with LCM, ; L L '
Ran Eastman single shots: . 3200! *3/40 N10W. 3696' 5-1/49 N 15W.

10- 2 ([Depth 3929%', Mud-salt: water with LCH

10—~ 3 Depth 4184t , Mud-salt water, — :

10--4 -'Depth,4358'~'>Mud—salt water with LCM

10- 5 |Depth 4535%, Mud 8.6 ppg. with LCM. B -

10— 6~ |Depth 4675%, Mud-salt water. ... _ .. . ... .. .. Dl s
A0~ "7 Depth 4891, ' Mud-salt water,. . . . =% |

10-:8 |Depth 5138', -Mud-salt water, = "+ % 7

10~ 9 - |Depth 5294°%, Mud-salt water, = - -

10-10 -|Depth 5519!', " Mud-salt water.
10-11 Depth 5678'. Mud-salt water. e ‘ e
10-12 - |Depth 5803'. Displaced hole with cold water. "Ran Eastman Multi-shot

: ’ 1805'-5800*. At 5800' MD, 5774.59' TVD, 395 38‘N 120 19‘W -
. |Well attempted to flow. Killed well Lo T
10~13 |Depth 5980!', Mud-salt water.. , AR
10-14 ' {Total .depth 6100'. Mud-salt water.. -- SRR TP R AN -
10=r5._ Ran Schlumberger Inductlon—Electrlcal Borehole Compensated Sonlc
. Compensated Neutron—Formatlon Den31ty -and Temperature logs. . .
10-16 - |Ran Agnew & Sweet. temperature survey," Attempted to test well but

o .| volume exceeded capacity of 4" flow line. ‘
10=17 Laid down drill. .pipe. Tore out BOE, : Installed 10" hellhead Released
: rlg to Utah State 72—16 e S R
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\5L WELL NO., . St TOWNSHIP RANGE : OLOCK . R
Utah State - d4-2 - 2 278 9W__ SLB&M _|Roosevelt KO

% Buddy Bowden. | agm L .~ |woms -Ideco Hydrair H-1000 ~ . |Spud 9-11-76
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KRD/lO 29 76

Utah State Well 14 2 ML 27536
Roosevelt KGRA Utah
Core #l : :

: Interval 2600' 12' cut 12' Rec 10' (83%).  Core in -
" summary 1is granodiorite with about 5 .thin (1") zones
of quartz filled fractures cutting core at high ,
_“fangles.' Near top of core a 1.5% zone of predomlnate
@“quartz 1s noted.,; . : :

. -.Fractures—are not open. Core is not in reservoir. =
" Local green alteration zones of chlorite after biotite,

also a tan material after hornblende.“ Some’red staining;f“.'

- e‘r, P

'ﬁﬁgTrace pyrlte.éﬁ:

HawCut 12' 'in S hours w1th new 6%“ Christensen dlamond _hjf‘”f'W”

li? core head. Core head wornout at end of run.

-~




Constituent
(ppm).

Sodium«.
Potassiuﬁ
Calcium’
Magnesium |

© Chloride . -
Bicarbonate
Carbonéﬁe"A

‘ Sulfate. 'TJ 

* Boron

Arsench“
.;Q:pﬂw;,%f‘
.jTTDS(pbﬁfgf
'Conductivxty

. [mho - ]
~\gcm ;

S Amime o

,Nltrate (NOa):i;”
A o Ammonium (NH )f'

-'1630%

11/16°
'2100.

410,
8.1
0.06

3600,
‘385.

N.D.

x10- lw_?'.*'“

. . .
THERMAL POWER COMPANY

, UTAH STATE 14-2 -~ ROOSEVELT HOT SPRINGS, UTAH

(48 hrs. )

Flow Test 11/16 18/76

2230%*

L1116

2100,

410,
0,06
3500, 0.

384,

CN.D.L

<02 L

5;'_

2 6 f
"u{64oo,Auwﬁ:

(sample 1 through 6). -

3
0630
. 2200,
- 420. ,

0.07
‘3500,
403.

. 76.

9. 1a7f?fu

11/17. .

8.5

- 75,

3.6

4
14304
11/17
2100,

410,

1.2
10.05
13600,

394,

N.D.

25, -
<.,02

0030*%

11/18

2100

410.
48,
. 0.13

3500. . -

612,

N.D. -
73.:'1*

':- < [ 02 _“:‘ -l ‘ ’I.A ' !

AA;

6600

0. 79'&*?-'
TEa

9 10-5-“‘

. CWM/JRM/EE

3550 ..

Coo2116-
'ﬁ’5~757ﬁ;§f”.>
0007 "

. .8td.
" Dev.-

o408

63
8
03
- 55
91

CUUNDL Tl




GEOTHERMAL POWER CORP.
WELL NC. 15
SEC. 18, T27S, ROW
BEAVER COUNTY; UTAH

Prepared by:

BEELTON ENGINEERING & GEOLOGICAL SERVICES, INC.
860 Anaconda Tower - 555 Seventeenth Street
Denver, Colorado 80202

September 5, 1978



Helton £ glnzening & gzo[ogica[ Services, One.

WELL NAME:

LOCATION :

" OPERATOR :

ELEVATION:

TOTAL LEPTH:

STATUS:

. SPUD DATE:

RIG RELEASED:

. HOLE SIZE:

OBSERVATION CASING:

LOGS:

DRILLING CONTRACTOR:

.DRILLING FOREMAN:

WELL

DATA SUNVMARY

ADDITIONAL INFORMATION :

out after the well was spudded,

Geothermal Power Corporation #15

Sec. 15, T27S, RO9W, Beaver County, Utul
Geotherma’ Power Corporation

5544 .5 v KB: 5539 ft. GL

1892 1

Complezcd a% geothermal observation wall

Not Known

11:00 AN T7/20/78

6-1/2" to 1890 ft.

Rar 90 joints of 1-1/2" Black Pipe (Total
of 1890 ft.). Landed at 18920 ft. KB,

cemented with 10 sacks construction cement.

Induction, Density, Sonic, Bottom Hole
Temperature.

Darrah Drilling Corporation

C. R. McKay, Helton Engineering & Geolog-
ical Services, Inc.

The Helton drilling foreman was called
so the
first few daily drilling reports are
not available. '



HELTON ENGINEERING & GEOLOGICAL SERVICES, INC.

DAILY DRILLING REPORT
(AS OF __AMJ
weLtL Geothermal Power Corp. #!5 DAY NO. DATE 7/16/78
DEPTH__ 650 FEET MADE HRS. ON BOTTOM
OPE RAT{O{{& W.0.P, Tripping - ;
S ]
SURVEY ! | 3
; ;
LAST PIPE TALLY BOARD __ _ CORRECTION: YES ____NO ____
WT OF STRING M LBS. WT ONBITMLBS __ RITARY RPM
PUMP No. 1 __S__LLQ_QD_ IN USE _LiNeRs Q" skM __ 50 PRESS _ o
PUMP No. 2 N INUSE ________ LINERS Si'M PRESS
DRILLPIPEOD _3%/4%  THp 2-7/8/3%  DRILLCOLLARSOD L THD _3% IF Na. IN HOLE __3
BOTTOM HOLE ASSEMBLY __ . I
| [ 1 T DEPTH | 677 T 7Yo7AL | JETSIZE | COND 4!
{ i H i J ‘ ! ) ’—'——‘r"———r—— . -
[ BITNO. | SIZE | Type | IN | MADE MBS RUN IN22nds T (B 1 G REMARKS
- T i ’ ! K o B R A R A T i
i T - H ’ o ) ; A i
; + B ; - - T T T T T i {
i : : . : i ! ‘ |
? s - - R t — T
Ream 8it No. ; o . ; i : i H : i
i ; ; : : ¥ ] N
: : - 3 E SSRGS VU RS N S
Core 3 . ! : | FEET CUT | FEETREC
iNo 5 : i i
f b N I ! . ;
! i . i : N {
: i ! i : '
i i j i ' i i |
MUD { Hrs, Run IN ouT
WT VIS wL GEL FC DESILTER T LB/GAL]
PH ______APPVIS PLAS VIS YLD.PT DESANDER : jl LB/GAL}
WATER oIL cL-- PPM | DEGASSER : LB/GAL
SOLIDS SAND CA++ PPM |[COMPRESSOR DATA  MUD DUMPED bl
AV NV d-exp Pore Press tOUTPUT cfm Press. psig
MUD ADDED MAKE RATING
! DAILY MUD COST
RIG TIME OTHERS (SPECIFY]}
1. Dritting 6. Surveying 11. Coring 16.
2. Tripping 1 7. Circulating 12. Testing 17.
3. Service & BOPs 8. Clean to Btm 13. Logging 18,
4. Reaming 9. Cond. Mud - 14, Casing 19.
5. Slip & Cutline 10, Repairing —___1/2 15 woc 20.
DRILLING & GEOLOGICAL REMARKS {Time & Sequence of Operations 10 be inserted below)
Took United Airlines to Salt Lake City. Arrived approximately 7:15 AM. Took Siy
West to Cedar City. Arrived at 9:15 AM. Drove to Milf IPTOX-.

imately 12:00 PM.,

Rig down - mud pump to recycle mud to main tank out,

Located centrifugal pump - hauled out to location to u

California for pump. Installed same, Owner .of rig had let persopnel off,

Walted for crews to return,

230 AM - 8:00 AM HQled up_centrifngal pump and tripped in hole

Wel! Costs

Daily

Cumulative;

WEATHER: TEMP,
Form HE-D1

°f

Supervisor:




) HELTON ENGINEER!NG & GEOLOG!CAL SERVICES, INC.

DA! Y DRILLING REPORT
{AS OF AM}
WELL Geothermal Power Corp. #15 o DAY NO. 2 DATE _7/12/78 . ._
DEPTH. 870  FECTMADE __ 210 HRS. ON BOTTOM __ 14 _
OPERATION Drilliny oot e e { }
SURVEY . ‘ e _,ﬂ_ ___n; — _ = ‘:
LAST PIPE TALLY —— e BOARD _ CORRECTION: YES ____NO ____
WTOF STRINGMLBS, ___ .~ WTONBITMLBS ROTARY RPM L
PUMPNo.1 _5 % 10 CD INUSE ____ LINERS 5" sem _5Q PRESS _ (O
PUMP No. 2 . IN USE LINERS SPM PRESS _
DRILL PIPE OD 3%/4%s THp 2-7/8/3% priLLcoLLarson _S" THD No.IN HOLE
8OTTOM HOLE ASSEMBLY - _ I R
I o } DcPTH | DEPTH | p?,““-?JTA'”? JET SiZE COND | o
BIT NO. | SIZE Tyee 1IN L OUT  MAapE KRS AUNC IN3Zass - T -8 1 G REMARKS |
: e ‘ ’ 2 i : :
r_.jh_ ;5-1/2 ‘;\i‘_ 650 ki None _,_~___.§,__.:_.,1l_s_e,._.c_*:T - -
A e S R T
: ; ! : S S U,
Resm B No. | S . L P ) ﬂ____1!
i ; : ~ SN P |
Core i | Tﬁm'f : T | FEET CUT | FEZTREC. | |
! i a T i T
: i ' ? i |
MUD - T - Hrs. Run IN ouT j
wT. 9 vis _40 wi GEL “FC pesiLTer 14 ) LB/GAL!
PH APP VIS PLAS VIS YLD. PT. DESANDER ! LB/CAL
WATER oI cL-- PPM {DEGASSER i { LB/GAL
SOLIDS SAND CA++ PPM |COMPRESSOR DATA _ MUD DUMPED bbi
AV NV d-exp Pore Press OUTPUT ctm Press. psig
MUD ADRED MAKE RATING
{ DALY MUD COST
RIG TIME OTHERS (SPECIFY)
1. Drilling 14 6. Surveying 11. Coring 16. =
2. Tripping 2-1/2 7. Circulating 12. Testing 17, and mud tank went
3. Service & BOPs 8. Clean to Btm 13. Logging 18. thre mud pump {cirec.
4. Reaming 4. Cond. Mud 14, Casing 19, sand & granite) 124
5. Slip & Cutline 10. Repairing 4 15.°'woC 20. mud .

DRILLING & GEOLOGICAL REMARKS (Time & Sequence of Operations 1o be inserted below)

§:00 AM Tripped in hole. Stuck pipe at 180'. Pulled loose. Reamed
e same spot several times. No problems going to bottom, o
10:30 - 8:30 PM Drilled.
___L___QEM__DMELRML__ML_@J_QM m and & granire.
Drilled.
12:00 ~ 4:004AM Centrifugal pump out. Trip to town - found anothexr one. Tripped
‘ in hole w/8 stands. :
L4:00 = 8:00 AM  Drilled - worked on pump. .
Well Costs S ”_3
Daily A !
Cumulative; j

WEATHER: TEMP, 100

°f Hot

Form HE-D1

Supervisor:

C. R. McKay



HELTON ENGINEERING & GEJLOGICAL SERVICES, INC.
DAILY DRILLING REPORT

tAs OF __C ____AM}
WELL Geothermal Power Corp. #15 DAY NO. 3 DATE 7/18/738
DEFTH__890 FEET MADE 20 HRS ON BOTTOM 2
QOPERATION Drilling - WO parts. [ - T -
| SURVEYS o ‘ T
{ - . i :
LAST PIPE TALLY BOARD ___ CORRECTION: YES ____NU _____
WT OF STRING M LBS. 18 WT ON BIT M LBS ROTARY RPM .
PUMP No. 1 5 x 10 GD IN USE LINERS 5" SsPM__ S50 PRESS ___QO_
PUMP No. 2 IN USE CLINERS SPM PRESS
DRiLL PIPE OD 3/ 4% o 2-7/8/3%  prRiLLcottarsop 5" THD No. IN HOLE___
BOTTOM HOLE ASSEMBLY __ o
[ T T T oEetH | DEPTH | f1. | TOTAC [ JTsize | _cono |
BIT NO. | - IN i our ! rv.ar:rc-;? HRS.RUN _IN 3?nd, : B ! G ! REMARKS |
L2 : 650 890 240 . ‘.fL..____#"“:m__,__;i_ 2 illsed Bt .. ..
i : ) : } . : B
‘rR(:am Bit No. ; 1 : _ ' : X ]
L ' i s L -
Core : : T FEET CUT | FEETREC.
No. i ; ; ! i
T 7 H 7
| |
MUD Hrs. Run IN ouUT
wr .9 wis __ 20w GEL FC DESILTER L3/GAL
PH APP VIS PLAS VIS YLD. PT. DESANDER LB/GAL
WATER oIL cL-- PPM |DEGASSER LB/GAL
SOLIDS SAND CA++ PPM |COMPRESSOR DATA _ MUD DUMPED bbl
AV NV d-exp Pore Pyess ouTPUT cfm Press. » psig
MUD ADDED MAKE RATING
DAILY MUD COST
RIG TIME OTHERS (SPECIFY)
1. Drilling 6. Surveying 11. Coring 16.
2. Tripping 7.Circutating . 12. Testing : 17.
3. Service & BOPs 8. Clean t0 Btm 13. Logaing 18.
4. Reaming 9. Cond. Mud 14, Casing 19.

5. Stip & Cutline 10. Repairing 15. WOC

20.

DRILLING & GEOLOGICAL REMARKS (Time & Sequence of Operations 1o be inserted below)

8:00 AM -~ 10:00 Drilling.

10:00 AM 2:00 Centvrifugal pump motoxr wept out, Shut rig down until rig g(w,pﬂgm.
_ _repaired. Tripped out - put pipe on bank ~ waited on_parts.

2:00 PM - 8% OO AM Waited on parts.

Note: Formation change approximately 860' - some clay and fine sand.

Well Costs $

Daily

Cumulative,

WEATHER: TEMP, °F Supervisor:

Form HE-D1

C. R, McKay



HELTON ENGINEERING & GEOLOGICAL SERVICES, INC.
DAILY DRILLING REPORT

(AS OF 8 AM)
weELL Geothermal Power Corp. #15 DAY NO. A DATE 7/19/738
DEPTH__890  FEET MADE 0 HRS. ON BOTTOM 0
OPERATION Shut dowP - tripping. [ :
SURVEY 1 L
LAST PIPE TALLY BOARD CORRECTION: YES ____NO ____
WT OF STRING M'LBS. WT ON BIT M LBS ROTARY RPM -
PUMP No. 1 INUSE_______ ___LINERS SPM PRESS
PUMP No. 2 IN USE ___ LINERS SPM PRESS
DRILL PIPE OD THD DRILL COLLARS OD THD No. IN HOLE
BOTTOM HOLE ASSEMBLY __ : ~ K -
I T oepTH |7 DEPTH | FT. | TOTAL | JETSIZE COnD | .
BIT NO. SizE | Type . IN_ | OUT | MADE | HRS.RUN| IN32nds Tie!G! REMARKS
L ' | B o i
3 1 : ‘; ‘, IR
- T : : R )
Itoam Bit No. | - } T B R
! ] K L : o |
Core : I FEET CUT | FEETREC.
No. : l : ; %
] o
MUD Hrs, Run IN ouT
wT L VIS WL GEL FC DESILTER LB/GAL
PH _____ APPVIS ______ PLASVIS ____ __ YLD.PT. _______ |DESANDER . LB/GAL
WATER o : cL-- PPM |DEGASSER ‘ LB/GAL
SOLIDS —————_____SAND o CA++ PPM |COMPRESSOR DATA __ MUD DUMPED bb!
AV NV d-exp. Pore Press - {OUTPUT - cfm Press. —_ . Psig
MUD ADDED MAKE RATING
DAILY MUD COST
RIG TIME _ OTHERS (SPECIFY)
1. Drilling _ 6.Surveying ____________ 11.Coring 16. _
2. Tripping 2 7. Circulating 12. Testing 17. -
3.Service& BOPs _______~ 8. CleantoBwm ___ 13, Logging 18.
4. Reaming 9. Cond. Mud 14, Casing 19.
5.Slip & Cutline___________ 10. Repairing 15. WOC 20.

DRILLING & GEOLOGICAL REMARKS {Time & Sequence of Operations to be inserted below)

8:00 AM - 9:00 PM Waited on parts for pump. Should arrive on plane at 7:00 »M,

Crew off - start up in morning.

6:00 AM - 8:00 AM Laid down 4%" drill pipe ~ picked up 3%" drill pipe,

Well Costs $
Daily
_Flow line temperature 80° , Cumuistive )
WEATHER: TEMP, ofF ) Supervisor: _C. R. McKay

Form HE-D1



HELTO!MN ENGINEERING & GEOLOGICAL SERVICES, INC.
DAILY DRILLING REPORT

(AS OF AM)
WELL Geothermal Power Corp. #15 DAY NO. ) DATE _7/20/78
DEPTH 1090 f EET MADE 200 ~ HRS.ONBOTTOM 10
OPERATION__Shut down, waiting on repairs to water truck.
o ‘ o i
SURVEY R S -
] l . : s - -
LAST PIPE TALLY : BOARD _ CORRECTION: YES ____NO ___
" WT OF STRING M LBS. 28 WT ON BIT M LBS 20 ROTARY RPM 80
PUMPNo.1 2 X 10 GD iN USE LINERS 5" sPMm 50 PRESS 300
PUMP No. 2 _ INUSE _____- ___ LINERS SPM PRESS _
DRILL PIPE GO 222/4‘;2 THo ¥s/2- _LSIF DRILL COLLARS OD 5" THD _3% IF No. IN HOLE__3
BOTTOM HOLE ASSEMBLY )
T DEPTH DEPTH FT. { TOTAL | JET SI1ZE COND )
BIT NO. SIZE TYPE J} IN ouT MADE | HRS.RUN | IN 32nds T B|G REMARKS
3 6-1/2 Varel V2390 200 | 10 b ;
i e ] ;
i Lo |
Ream Bit No. ! P
; }, —r
; ' : |
Core 3 ' FEETCUT | FEET REC,
No. i x
i i i
IMUD Hrs. Run IN ___OUT
wr 13/9  wis 40w GEL FC DESILTER LB/GAL
PH APP VIS PLASVIS YLD. PT. oesanoer ___10 LB/GAL
WATER oL ' CL-- PPM |DEGASSER 1 LB/GAL
SOLIDS SAND CA++ L PPM |[COMPRESSOR DATA __ MUD DUMPED bbl]
v NV d-exp Pore Press QUTPUT cfm Press. psiq
MUD ADDED MAKE RATING
DAILY MUD COST
RIG TIME ‘ : OTHERS (SPECIFY)
1. Drilling 10 6. Surveying 11. Coring 16.
2. Tripping 43 7. Circutating 12. Testing 17.
3. Service & BOPs 8. Ciean to Btm 13. Logging 18.
4. Reaming 9. Cond. Mud — 2_5 14. Casing 19.
6. Slip & Cutline 10. Repairing truck 7 15 woc 20.

DRILLING & GEOLOGICAL ﬁEMAR KS (Time & Sequence of Operations to be inserted below)

B 00 AM - 12:30 PM Tripped in hole ~ regained circulat:ion - conditicned mud.

12:30 PM -~ 6:30 PM  Drilled.
- 6:30 PM - - 9:00 PM Cleaned tanks ~ put new head In 5 X 10 mud pump - mixed mud.
9:00 PM -~ 1:00 AM Drilled. Unable to keep up with samples (too fine). Now
— catching 15 foot samples.
o 1:00 AM -~ QQ Rear end of water truck torn out on bad xoads. §bg§ xig dowvn.
' No Water, Contractor t¢ furnish same,
Well Costs | 3
. . Daily
Flowline temperature 850 Cumulative
WEATHER: TEMP, °f Supervisor: _C. R, McKay

- Form HE-D1



HELTON .ENGtNEERING & GEOLOGICAL SERVICES, INC.
DAILY DRILLING REPORT

{AS OF AM)
i
weLL Geothermal Power Corp. #15 DAY NO. 6 DATE 7/:1/78
DEPTH__1320 FEET MADE 230 HRS. ON BOTTOM 8
OPERATION Mixing Mud.
SURVEYS :
LAST PIPE TALLY : BOARD CORRECTION: YES ___NO ___
WT OF STRING M LBS. 23 WT ON BIT M LBS _ 20 ROTARY RPM 8( _
PUMP No. 1 5 x 10 GDh IN USE LINERS 5" SPM 50 PRESS _300
PUMP No. 2 _ N USE LINERS SPM PRESS
ORILL PIPE 0D Fs/4)s tHo 3%/2-7/8  DRILL COLLARS OD 5" THo 3% 1F No. N HOLE 3
BOTTOM HOLE ASSEMBLY A —
I DEPTH DEPTH | #T. | TOTAL | JETSIZE COND -
8IT NO. SIZE TYPE IN OUT | MADE : HRS.RUN ! IN32nds TilB8!G REMARKS
3 6-1/2 IVarel V2 890 P 450 1 18 T T
1 o ! i T 71
) f 3 ] x
; + :
Ream Bit No. ! { ; i ;
T T H ¥
) i : i 1
Core VFEET CUT | FEET REC.
{ :
No. i ‘ H
MUD Hrs, Run IN ouT
W 2 wis __38 WL GEL FC DESILTER LB/GAL
PH ' APP VIS PLAS VIS YLD. PT. DESANDER ° LB/GAL
WATER oiL cL-- PPM |DEGASSER LB/GAL
ISOLIDS SAND CA++ PPM |COMPRESSOR DATA _ MUD DUMPED bbl
AV NV d-exp Pore Prt‘ass oUTPUT cfm Press. psig
MUD ADDED MAKE RATING
DAILY MUD COST
RIG TIME o . OTHERS (SPECIFY]) 4
1. Drilling 8 6. Surveying 11. Coring 16. Water Truck Down 4 hrs.
2. Tripping b} 7. Circulating 12. Testing 1.
3. Service & BOPs 8, Clean to Btm 13. Logging 18.
4. Reaming " 9. Cond. Mud 1 14. Casing 19.
3. Slip & Cutline 10. Repairing 15. WOC 20,

DRILLING & GEOLOGICAL REMARKS (Time & Sequence of Operations ta be inserted bslow)

Down.

Form HE.-D1

8:00 AM - 12:00 PM No Water, Contractor to furnish water.
12:00 AM - 1:00 PM - Conditioned mud with chemical and water,
1:00 PM - 9:00 PM  Drilled ) : :
9:00 PM  12:00 AM  Blew manifold gasket on compressor. Shut rig down. Pulled
4%" pipe to be replaced by 3%" pipe. Rig down at 12:00 AM.
: Transferred water to tanks.
12:00 AM ~_ 6:00 AM _ Rig down, '
6:00 AM ~  8:0Q0 AM _ Mixed mud,
Well Costs $
. Daily
—Flowline temperature 920 Cumulative
WEATHER: TEMP, 105 ©of Hot Supervisor: ___C. R. McKay




HELTON ENGINEERING & GEOLOGICAL SERVICES, INC.

DAILY DRILLING REPORT -

(AS OF AM)
WELL __-seothermal Power Corp. #15 DAY NO. 7 DATE __7/22/78
DEPTH__ .405 FEET MADE 85 HRS. ON BOTTOM 6-1/2
OPERATION Drilling - Repairing Air Compressor
SURVEYS.
LAST PIPE TALLY BOARD CORRECTION: YES ___NO ____
WT OF STR NG M LBS. 26 WT ON BIT M LBS 20 ROTARY Rem _ 60/80
PUMPNo.t .5 x 10 GD IN USE LINERS 5" SPM 50 press ___ 300
"PUMP No. 2 INUSE_______ LINERS SPM PRESS
DRILL PIPE OD 3%/4k% tvp _3%/2-7/8 opritLcoLtarson 5" D 3% IF  mo.INHOLE__ 3
BOTTOM HOLE ASSEMBLY ' -_—
DEPTH DEPTH FT. TOTAL JET SIZE COND -
BIT NO. SIZE TYPE IN ouT MADE { HRS.RUN | IN 32nds TiB!G REMARKS
3 6-1/2 |Varel V2 890 1405 515 243 81418
Ream Bit Nc. ’ !
i 13

Core : i FEETCUT | FEETREC.

! ,

i i

| | i
MUD Hrs, Run IN ouT
wWT 9 vis _40 wL GEL FC DESILTER LB/GAL
PH APP VIS PLAS VIS _ YLD. PT. pesanoer __6-1/2 LB/GAL,
WATER oiL cL-- PPM |DEGASSER LB/GAL
SOLIDS SAND CA++ PPM |COMPRESSOR DATA _ MUD DUMPED bbi
AV NV d-exp Pore Press OuUTPUT ' cfm Press. psig
MUD ADDED ' MAKE RATING

DAILY MUD COST
RIG.TIME ~ OTHERS (SPECIFY) ,
1. Drilling 6-1/2 6. Surveying 11. Coring 16. Shut Dowmn 5 hrs.
2. Tripping __9 7. Circulating 12, Testing 17.
3. Service & BOPs 8. Clean to Btm 13. Logging 18.
4, Reaming 9.Cond. Mud ______ - 14 Casing 19.
" 5. Stip & Cutline 10. Repairing 3= l[ 2 15. WOC 20,

DRILLING & GEQOLOGICAL REMARKS (Time & Sequence of Operstions to be inserted below)

_8:00 AM = 11:00 AM

Picked up 3-1/2" IF Drill Pipe.

Put 500' in hole to replace

4~1/2" pipe.
11:00 AM _ 2:30 PM __ Repaired air compressor.
2:30 PM 9:00 PN _Dxilled
9:00 PM 3:00 A Made 1/2 trip. Laid down 20 jolnts -~ balance in derrick -
Shut down for nieht N
_3:00 Ay_l 8:00 AM Rig down.
Wel! Costs $
Daily
Flowline temperature 96° Cumulative
WEATHER: TEMP. 105 of Hot Supervisor: ____Supervisor

+orm HE-D1



HELTON ENGINEERING & GEOLOGICAL SERVICES, INC,
DAILY DRILLING REPORT

{AS OF AM}
WELL Geothermal Power Corp. #15 DAY NO. 8 DATE 7/23/78
DEPTH. 1405 FEET MADE _ 0 HRS. ON BOTTOM 0
OPERATIOL\]__;_E_E shut down.
© SURVEY
LAST PIPE TALLY BOARD CORRECTION: YES ____NO ____
"WT OF STRING M LBS. WT ON BIT M LBS ROTARY RPM :
PUMP No. t IN USE LINERS SPM PRESS
PUMP No. 2 INUSE __  _ LINERS SPM PRESS
DRILL PIPE OD THD DRILL COLLARS OD THD No.INHOLE
BOTTOM HOLE ASSEMBLY ) -
. DEPTH | DEPTH | FT. } TOTAL -JET SIZE COND
8IT NO. SIZE TYPE IN g ouT LMAD_E i HRS. RUN IN 32nds T 8 G REMARKS
] ] R 1 -
—t .
Ream Bit No. : i
V , 5 P
Core ; i FEET CUT | FEET REC.
No. ! 1
! ;
L
MUD Hrs, Run IN ouT
wT VIS WL GEL FC DESILTER LB/GAL
PH o APPVIS________ PLASVIS - YLD PT. . __|DESANDER LB/GAL
WATER oI CL-- PPM 1 DEGASSER LB/GAL
ﬁOLIDS —_—_SAND _______ CA++ PPM  |COMPRESSOR DATA MUD DUMPED . . bbl
AV NV d-exp. Pore Press —— |OUTPUT cfm Press, psig
MUD ARDED MAKE RATING
DAILY MUD COST

'RIG TIME . OTHERS (SPECIFY)

1. Drilling 6. Surveying 11. Coring 16. _24_hrs, down time.
2. Tripping 7. Circulating 12. Testing 17.

3.8ervice & BOPs ________ 8. CleantoBtm _________ 13, Logging 18.

4. Reaming 9. Cond. Mud 14, Casing 19.

5. Slip&Cutline_________ 10.Repairing . _______ 156. WOC 20.

DRILLING & GEOLOGICAL REMARKS (Time & Sequence of Operations to be inserted below)

8:00 AM Rig down (on bank), Since arrival have had driller, two rough necks, pusher
EOOO to relieve driller. (Rest badly needed).
: AM .

——1/2 br. crew unloaded 1-1/2" casing. f

Well Costs $
Daily '
_Flowline temperature 100° . : Cumulative

WEATHER: TEMP, °F i Supervisor:
Form HE-D1 ‘




HELTON ENGINEER! \IG & GEOLOGICAL SERVICES, INC.
DAIL v DRILLING REPORT

AS OF AM)
WELL Geothermal Power Corp. #15 DAY NO. 9 DATE 7/24/78
DEPTH 1690 FEET MADE ___ 285 HRS. ON BOTTOM 13-1/2
OPERATION Drilling f —— ‘ ] .
SURVEY ' : ! i ]
LAST PIPE TALLY B JARD : CORRECTION: YES ___NO ___
WT OF STRING M L8S. 29 WT ON BIT M _BS 25 - 20 ROTARY RPM 80/60
PUMP No.1 __0 ¥ 10 GD IN USE LINERS ____ 5" sev 50 prESS _ 300
PUMP No. 2 N USE ____LINERS ‘ SPM PRESS
DRILLPIPEOD _3/4k THD 2-7/8/3%  DRILL COLLARS QD 5" THO __ 3 IF  No.INHOLE 3
BOTTOM HOLE ASSEMBLY ‘ ‘ . T
DEPTH | DEPTH | FT. | TOTAL | JETSIZE | _ COND
BIT NO. s1Ze TYPE IN OUT - | MADE ' HRS.RUN! IN 32nds Tis!lG REMARKS
4 6-1/2 [Hughes 1405 L 285 134% 1414 14 Used bit - re-
| 333 ', : G run _from this
j | i [ hole -~ had been
Ream Bit No. o } h 1 :' I ‘}r used before t__b__ét .
Core \ i TFEETCUT | FEET REC.
No. j L
i ' {
MUD : Hrs. Run IN ouT
Wt 9.3 wis 40 we GEL FC DESILTER LB/GAL
PH ____ ____APPVIS _______ PLASVIS _______ YLO.PT. DESANDER 13% LB/GAL
WATER oI cL-- : PPM |DEGASSER LB/GAL
SOLIDS —_______ SAND CA++ 3 PPM |COMPRESSOR DATA ___MUD DUMPED bbt
AV NV dexp Pore Press OUTPUT cfm Press. psig
MUD ADDED___ ‘ , MAKE __RATING
DAILY MUD COST i
RIG TIME - . OTHERS (SPECIFY)
1. Drilling 13% 6. Surveying 11. Coring 16. _2% down.
2. Tripping 455 7. Circulating 12. Testing 17.
3. Service & BOPs 8. Clean to Btm 13. Logging 18.
4. Reaming 9. Cond. Muq‘ : 14, Casing 19,
5. Stip & Cutline 10. Repsiring * 15. WOC 20.

DRILLING & GEOLOGICAL REMARKS (Time & Sequence of Operstions 1o be inserted baiow)

8:00 AM - 10:30 AM Down.

10:30 AM - 3:00 PM Tripped in hole - mixed mud,
3:00_PM - 7:00 PM__ Drilled - 1480' Reamed. .
7:00 PM -~ 10:30 PM  Down -~ repaired aixr compressor clutch,

10:30 PM - 8:00 AM "prilled to 1680'. '

Well Costs $
L , . Daily : ’
Flowline temperature 102° F _ Cumulative

WEATHER: TEMP, .__9F , i . Supervisor:
Cmren ME.M




HELTON ENGINEERING & GEOLOGICAL SERVICES, ',lNc.
o DAILY DRILLING REPORT :

{as oF AM)
WELL Geothermal Power Corp. #15 DAY NO. 10 DATE 7/25/78
DEPTH 1890 FEET MADE 200 HRS. ON BOTTOM __ 16
OPERATIGN Drilling - Waiting on Schlumberger
SURVEYS i ‘ -
LAST PIPE TALLY BOARD 'CORRECTION: YES __NO ____
. WT OF STRING M LBS. WT ON BIT M LBS ROTARY RPM
PUMPNo. 1 5 x 10 GD IN USE LINERS 5" spm __ 50 PRESS __ 300
" PUMP No. 2 IN USE LINERS SPM PRESS’
DRILLPIPEOD _3%/4-% tHp 2-7/8'"/3% pRritLcottarsop _S5" THD _. 3% IF  No.INHOLE_3
BOTTOM HOLE ASSEMBLY ‘ — A
‘ ) DEPTH DEPTH FT. TOTAL | JET SIZE COND
81T NO. SIZE TYPE IN ouT MADE | HRS.RUN| IN32nds | T | B |G REMARKS
4 6-1/2 Hughes | 1405 1850 485 29% 10 110110 Used bit -
333 Welded in jets
Ream Bit No. 7
' i
Core : ’ FEET CUT | FEETREC.
No. » i ! H
: !
g i
MuUD Hrs. Run IN QuUT
wT VIS WL GEL FC DESILTER LB/GAL
PH APP VIS PLAS VIS YLD. PT. DESANDER 16 LB/GAL]
' WATER- oL cL-- PPM |DEGASSER LB/GAL|
SOLIDS SAND CA++ . PPM |COMPRESSOR DATA _ MUD DUMPED bbil -
AV NV d-exp Pore Press . |ouTPUT cfm Press. psig
MUD_ADDED ‘ MAKE RATING
DAILY MUD COST
RIG TIME 4 'OTHERS (SPECIFY)
1. Dritling 16 6. Surveying | 11. Coring 16, '
2. Tripping 7. Circulating 12. Testing 17, 6 hrs. W.0. Schlumberger -
3. Service & BOPs 8. Clean to Btm 13. Logging 18. '
4. Reaming 9. Cond. Mud : 14, Casing 19,
5. Slip & Cutline 10. Repairing 15. woC 20.

. DRILLING & GEQLOGICAL REMARKS (Time & Sequence of Operations to be inserted below)

Drilled 1690 - 1890".
Waited on Schlumberger - Mixed mud, conditioned hole.

8:00 AM -~ 12:00 PM
12:00 PM ~ 8:00 AM

-Schlumberger éame out of Grand Junction.

Bit is dull - believed to be in granite.

Mud Logging Unit Released: 12:00 Midnight.

Well Costs S
Daily :
Cumulative

'SUDOFV:.iSOI'!- Cf R. McKay

WEATHER: TEMP, of '




HELTON ENGINEERING & GEOLOGICAL SERVICES, INC.

DAILY DRlLl'_lNG REPORT
{AS OF AM)
WELL Geothermal Power Corp. #15 DAY NO. 11 DATE 7/26/78
DEPTH 1890' T.J. FEET MADE 0 HRS. ON BOTTOM 0
OPERATION. Layiaig down drill pipe - rigging up Schlumberger - running logs.
SURVEYS -
LAST PIPE TALLY BOARD CORRECTION: YES ___NO ____
WT OF STRINGM LBS, ____ WT ON BIT M LBS ROTARY RPM
PUMP No. 1 IN USE LINERS SPM PRESS
PUMP No. 2 IN USE LINERS SPM PRESS
DRiLL PIPE OD ____ THD : 'DRILL COLLARS 00 THD No. IN HOLE
B8OTTOM HOLE ASSEMBLY _
I DEPTH | DEPTH | ¢T. | TOTAL [ JETSIZE COND
BIT NO. SIZE TYPE IN OUT | MADE ! HRS.RUN | N 32nds TiBl!G REMARKS
4 6-1/2 Bughes | 1405 1890 485 i 29k 10 10/10i6 514
J33 L |

i l H
Ream Bit No. M ; i

1
Core i FEET CUT | FEET REC.
No. ﬁ'l

[
3
MUD Hrs. Run IN QUT
‘wr 9  wis _6C _ wL GEL FC DESILTER LB/GAL
PH APP VIS PLAS VIS YLD, PT. DESANDER L8/GAL
WATER oI cL-- PPM |DEGASSER LB/GAL
ISOLIDS SAND CA++ PPM |COMPRESSOR DATA___ MUD DUMPED bb!
AV NV d-exp Pore Press OUTPUT cfm Press. psig
YD ADDED MAKE RATING
DAILY MUD COST

RIG TIME OTHERS {SPECIFY)
1. Drilling 6. Surveying 11. Coring 16.
2. Tripping 8 7. Circutating 12. Testing 17.
3. Service & BOPs 8. Clean to Btm 13. Logging 9-1/2 18.
4. Reaming 9. Cond. Mud 14, Casing 19.
5. Slip & Cutline 10. Repairing 15. WOC 20.

DRILLING & GEOLOGICAL REMARKS (Time & Sequence of Operations to be inserted below)

8:00 AM - 10:30 PM Broke out and laid down 4% and 335" drill pipe. Torqued up - heated
each joint to break out.
10:30 PM - 8:00 AM Rigged up Schlumberger - Induction Log tool broken - ran Jlogs.

Well Costs $
Daity -
Flowline temperature 102" F. Cumulative .
WEATHER: TEMP. _ 104 of Hot_ C. R. McKay -

Supervisor:




HELTON ENGINEERING & GEOLOGICAL SERVICES, INC. |

DAILY DRILLING REPORT

(asor _E ____am)
WELL _ Geothermal Power #15 DAY NO. 12 _ DATE _7/27/78
DEPTH_ 1890' T.D. FEET MADE 0 . HRS. ON BOTTON 0
OPERATION __ Running 1-1/2" casing
SURVEYS l
{ {
LAST PIPE TALLY BOARD. CORRECTION: YES ___NO ___
WT OF STRING M LBS. WT ON BIT M LBS ROTARY RPM
PUMP No. 1 IN USE ‘ LINERS sPM __ PRESS
PUMP Na. 2 IN USE LINERS SPM PRESS
DRILL PIPE OD THD DRILL COLLARS OD THD No. IN HOLE
BOTTOM HOLE ASSEMBLY : T
] DEPTH DEPTH | FT. TOTAL | JETSIZE COonD
BIT NO. SIZE TYPE IN ouT MADE | HRS.RUN | IN 32nds TIPIG . REMARKS
) \
! i J |
! !
) H
Ream Bit No. l T : i
] 1 ; |
Core ! § FEETCUT | FEET REC.
No. i ;
i , |
, ; %
oD Hrs. Run IN ouUT
T vis 60 wL GEL FC DESILTER LB/GAL
PH APP VIS PLAS VIS YLD.PT. DESANDER LB/GAL|
WATER olL cL-- PPM |DEGASSER LB/GAL
SOLIDS SAND CA++ PPM |COMPRESSOR DATA __ MUD DUMPED . bbl
AV : NV dexp Pore Press' QUTPUT ctm Press. psid
MUD ADDED MAKE RATING
DAILY MUD COST |
RIG TIME ' OTHERS (SPECIFY)
1. Drilling 6. Surveying 11. Coring 16. :
2, Tripping 7. Circulating 12. Testing 17.
3. Service & BOPs 8. Clean to Btm 13. Logging 18.
4, Reaming 9. Cond. Mud 14, Casing 19.
" 5, Slip & Cutline 10. Repairing 15. WOC 20.

DRILLING & GEOLOGICAL REMARKS (Time & Sequence of Operations to be inserted below)

§:00 AM - 3:U0 PM Finished running logs. Ran Induction, Density, GR Caliper
Sonic, Bottom Hole Temperature.
3:00 PM  12:00 AM Ran 1-1/2"" pipe. 90 joints - 1890" XKB. (regular black malleable
‘ " pipe.). Cemented with 10 sacks cement, 18' depth - cut off
conductor pipe. ‘
__Bortom Hole Temp.: {#1 = 144°F )
#f2 - 146°F
#3 - 148%p
Wall Costs s
Daily ’
Cumulative. -
WEATHER: TEMP, _ 104  of Hot C. R. McKay

Supervisor:



-

c#dmméﬁghuuhgé;éguﬁyunhékwuu,mw.

. Formation

Soft ,
Soft, medium
Soft

"

1"

Very fast, soft

6:45 -~ made mud,
cleaned mud pump,
tightened brakes -~
9:00

Soft, w/boulders

New Day ~ 7/20/78

Soft clay & sands
Made mud, tight hole

Shut down for lube

Worked on compressor

New Day -~ 7/21/78

Sands; boulders

Tripped 9:00

DRILLING TIME LOG

Start
Drlg. Depth
12:40 895
12:57 910
1:28 925
1:58 940
2:29 955
3:01 970
3:33 985
4:06 1000
4:36 1015
5:06 1030
5:12 1045
5:40 1060
6:08 1073
9:00 1090
9:38 1105
10:15 1120
10:50 1135
11:35 1150
12:12 1165
1:25 1180
1:57 1195
2:27 1210
2:58 ' 1225
3:55 1240
. 4:38 1255
5:15 1270
6:31 1285
7:30 1300
8:40 1315
2:30 1315
- 3:20 . 1330
4:35 1345
5:35 ‘ 1360
6:30 1375
7:25 1390

Y
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R
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‘ o o
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0 OO D W

‘Finish
Drlg.

;50
121
:48
:23
:55 .
127
: 54
127
: 87
127
: 30
:00
: 30

120
: 00
: 38
125
: 05
: 50
:45
: 20
: 50
: 35
: 30
105
:15
:12
: 20

: 00
:15
:20
125
:15
:28

Depth

910
925
940
955
970
985
1C00
1015
1030
1045

. 1060

1075
1090

1105

1120
1135
1150
1165
1180
1195
1210
1225
1240
1255
1270
1285
1300 -
1315

. 1330
1345

1360
1375
1390
1405



¢£&HmzéMgMuﬁhgé;g%wbyamléhuMmgﬂmL'

DRILLING TIME LOG

(Continued)
Start ‘ Finish :
Format ion ' ’ Temp. Drlg. Depth’ Drlg. Depth
New Day 7/23/78 89 F. 3:00 1405 3:34 1420
91 3:51 1420 4:15 1435
92 4:20 1435 4:50 1450
93 4:58 1450 5:25 1465
o6 5:31 1465 6:00 1480
97 6:07 1480 - 6:40 1495
Air Comp. Trouble 6:46 1495 11:10 1510
7:0C - 11:00 down for
lube. '
New Day 7/24/78 11:35 1510 12:20 1525
28 12:26 1525 1:05 1540
Few boulders and sand 98 1:120 - 1540 1:45 1555
Disc. staying the 29 1:55 1555 2:30 1570
same - 37 sec. 99 2:35 1570 3:05 1585
- 100 3:13 1585 3:47 - 1600
Harder v 100 3:55 1600 4:40 1615
100 4:50 1615 5:25 1630
Change towers 100 5:35 1630 6:12 1645
S 100 6:25 1645 7:00 1660
98 7:11 1600 7:43 1675
Hard spots 96 7:50 1675 8:15 1690
Boulders about " 98 8:25 1690 9:31 1705
5 ft. apart 2" thick 100 9:40 1705 10:07 . 1720
100 10:45 1720 11:25 1735
100 11:35 1735 12:10 1750
95 12:20 1750 12:40 1765
' 95 1:30 1765 _ 1:55 1780
Changed rotary speed ‘
to save bit -~ 95 2:05 = 1780 3:05 1795
98 3:15 1795 4:00 1810
100 4:10 1810 4:50 1825
- 100 4:55 1825 5:45 . 1840
6:00-6:45 Lubed rig - = 100 6:45 1840 7:57 1855
cleaned desanders 102 8:07: 1855 11:08 . 1870
Chert & granite 1865470 : |
' 11:17 - 1870 : 1885
Out of water ' ,
1885 12900
Drillers 1200 1915

T.D. 1880 @ 2:00AM
12:00 discontinued drilling, bit worn out. Mixed mud - began conditioning

hole. Waited for Well Loggers.




HEL 'ON ENGINEERING & GEOLOGICAL SERVICES, INC,
» DAILY DRILLING REPORT .

(AS OF AM]}
WELL  Geothermal Powe; Corp. #15 DAY NO. 13 DATE 7/28/78
DEPTH 1890 FEET MADE HRS. ON BOTTOM i
OPERATION
SURVEYS
. LAST PIPE TALLY BOARD ‘CORRECTION: YES NO

‘WT OF STRING M LBS. WT ON BIT M LBS ROTARY RPM
PUMP No. 1 IN USE’ LINERS SPM PRESS
PUMP No. 2 “IN USE LINERS SPM' PRESS
DRILL PIPE OD Tl; D DRILL COLLARS OD THD No. IN_ HOLE
BOTTOM HOLE ASSEMBLY -
' . DEPTH DEPTH FT. TOTAL JET S1ZE COND .
BIT NO. SI1ZE TYPE IN ouT MADE HRS, RUN IN 32nds T B 1G REMARKS
' | R '
!

Ream Bit'No.
Core FEET CUT FEET REC.
No.
MUD Hrs, Run IN QuUT
wWT VIS WL GEL FC DESILTER LB/GAL
PH APP VIS _ PLASVIS . YLD.PT. DESANDER LB/GAL

ATER olL CL-- PPM |DEGASSER LB/GAL

OL1DS SAND CA++ PPM  |COMPRESSOR DATA MUD DUMPED ________ bbl
AV NV dexp Pore Press OUTPUT _ cfm Press. psig
MUD ADDED MAKE RATING

DAILY MUD COST

RIG TIME : - OTHERS (SPECIFY)
1. Drilling 6. Surveying 11. Coring 18, .
2. Tripping 7. Circulating : 12. Testing 17.
3. Service & BOPs 8, Clean to Btm 13. Logging 18.
4. Reaming 9. Cond. Mud 14, Casing 19.
5. Slip & Cutline . 10. Repairing 15. WOC 20.

DRILLING & GEOLOGICAL REMARKS (Time & Seduence of Operations to be inserted below)

8:00 AM - 11:00 AM

Laid down balance of 3-1/2" drill pipe in derrick.

Tore down to

move out,

Welded lock cap on 1-1/2" pipe.

RIG RELEASED:

11:00 AM,

Trip back to Denver.

] Well Costs

Daily

Cumulative

WEATHER: TEMP. 105

0F>

Hot

Supervisor: C. R. Md(ay‘
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S99 71,0
940
61l3.4
4 “;ch
YOl
920 ).0
5038.0
03T5.)
6U%0 41
401530
03294

6OT2.0°

4957.3
G'13%e I
4961.0
63511.3

J
ARt b raAag itk hr COORRCCT LUNS *esx ks ky e enbhk
OusSEkvVEID  ®LATITUDE  CUKV FREL BOUL ——== TEKRALN —=—==% BUUG ANGHMALY STA MAP
GRAVETY . A AlR INNER UUTER TCTAL + 200.0 [ M
1463.206 2020436 1.4l ~535.T% 174450 V.0 (TIRV) U.0 T.4849 1 =2599
ledde 30 2023.19 la4b =507.72 Llo5.37 V.0 0.0 0.0 6.01 1—1083
La3le2v 20504572 leSe =629.92 205.1u 0.0 V.0 U0 ~24548 1 - 1 %08
1495402 2056.53  L.51 =612,04 199.30 0.0 0.0 0.0 -0.16 2 — 1
1502.30 202303 1464 =497.00 lol2edh 0.0 Va0 V.0 12.3% 2—-1083
1493.LY 2021415 Lo4 —A9lenl  160.07 0.0 ] U.v 1.97 2 — 2599
1500. 13 2024¢41)  ledn =495.10  Lbl.4dY 0.0 0.0 Ueu 10.04 3 2014
1499201 CU2Leidd  LebS =502.51 Lb3.0Y9 0.0 U.0 U.0 .17 -3 - 2549
14¢3.29 20%7.05  1.51 =589.02 19l.806 V.0 0.0 U0 1.89 - 3= 1
1464 .80 202610 L.4t =520.98 16Y.4LY 0.0 0.0 U.u -13.014 3-icH)
1436434 2UCB0OY  LetY =533.84 Ldv.al U.p U.u UeU -19.09 3 - 3685
L43benl V2640V le4% —-593.43 1Bu.4l V.0 0.0 UV -19.24 4~ 2C18
L420.98 LU02S Y La4Y =B4T.50  L73.35 0.0 U.u U.0 -16.380 4~ 3507
1317.10 ¢U3cety  LeH0 =096.9% 226.81 V.0 V.0 0.0 12.117 4— 2559
1437.11 2020.22  1e92 -022.3% 202.13 0.0 V.0 0.0 -0.97 4 - 1
1303.32 2041418 lo86 =14U0.30 24l.lo Vel U.U G.0 -3%.¢V 4— 5131
adr. 10 20206497 1a4h —448.10 162.23 u.V 0.0 Veu lc.13 - 41083 -
L9943 % 20f1e0l  le4Y =50Z249%% 163.068 0.0 0.0 0.0 -34.06 4— 3645
Labhe 12 US43 1.6 =538.20 17%.34c U.0 V.0 0.0 ~28.75 52015
14l3.n% 2026.06 1.5V -504.21 lb3.17 0.0 0.0 Ut g —32.21 .- 238l -
152G L ¢ "EU3B.nY la4l —46b.t2  151.B1 0.0 V.0 0.0 Q.33 S - 381t
131.53 20979 Leb4 =T83.94 2594V 0.0 0.0 0.0 -1.08 S—-S5112L
1472.14 20%G.68 1.%0 -575.39 1l8l.42 0.0 Vel 0.u LeY4 5 - 1
1433.20 2034400 151 —61443L  2U0.1LV 0.0 0.0 0.0 li.3v 5— 2599
1% >0 10 20217.14 1,47 =532.45 1713.5% 0.u 0.0 U.0 -23.22 5.-1C83
1337« T200C.43  1e51 =002.17 1Y0.l4 V.0 0.v 0.0 -24.08 5.--3%¢7
1all.5A PRV R Y LebV =Hovas! L84 .48 Q.0 OeV 0.0 Lel®5 6 — I
L4tve37 SUBS.1E 1.50 =570.5%7 1dY.85 V.0 0.0 0.0 12a4 0 6 - 2549
1420.04 2055008 La%2 =0632.2H 205.495 0.0 V.0 0.V -1y.d5% 6 -20i8
Las,le 30 C02bel  Leh') =553.073 LoDl Jae0 . U0 J.0 -ld.d8d 6--1082
Laviais F0C2 G Latid =49 10 102476 Oavu 0.0 0.0 12.35 VY
147204 2003492 Labl =52%,82 LTL.20 V.0 U.u U.0 -23.00 6 23381
1¢3m.40 2090401 L2 ~BBY.00 28989 0.0 0.0 Vel -16.99 6_.51
1438%e%47 2059.0%  Lle4h —493,63 160.78 V.V 0.V 0.0 -43.10 7-2u/8
1477.83 203967 La4b =9404%%  LI6.02 0.0 0.0 U.u 9. 30 T- 2599
151970 2032, leh3 =442.90 157,248 0.0 0.v V.0 11.78 T— 1083
120l.1y 2024080 1.2 =UIT.2d 292.33 Y] U.U u.u ~19.95 7— 35¢7
L9lYe4 cUIUL3)  iefty =5%0645) L8l.co V.0 (VY] 0.v 22.86 7- 5131
1674 .08 200,32 1,50 =%03.83 183,05 0.0 0.u 0.0 ~3.58 7~ 1
146671 2055438 LehY ~Y%uce?t LUILLD 0.0 V.0 VeV -11.06 8 1
Lhcted®) 2035,3%  1.%0 =S51%.2> lul.31 U.0 Ul 0.0 —21.45 8- 1633
1531400 20002  LedB =44T. 11  14%. b4 0.0 0.0 0.0 Zekd 8- 5131
LaOTa30 CULedU  Lefttr =5195.99 164,06 0.0 0.0 0.0 —idebt 8- 3407
L5Gh a0 2030,64 1449 =49%,42  1ol,.306 0.0 U.0 G.0 0.63 8- 2599
151%« 35 203Te0!l  Let2 =413.70 154,28 u.0 0.0 AT ~4.3), 9~ 2599
L4l 3.00 2U3Gele  Lebl =599.06 195423 U.u UaU U.0 ~24.5 - $— 1Cy3
thalal4h 204,10 LeY%0 =508482 lub.28 u.0 V.0 0.0 ~10.91 9- 1
LOLeetil JOUBYenS Lledl ~44UeB8d L4390 Veu V.0 U.0 2le24 S§— 5131
L4lb. 10 2063473 Lebl =%94.10 193.71 0.0 0.0 0.0 —21.65 10~ U3
1450.06 20%1a34  1ab0 =970.88 LuH.9Y V.0 ° 0. 0.0 -17.85 10 — 1
L526..12 2028.06% Llethl =406.12 151.81 0.0 0.0 VeV Ne33 10— 365
Lol 9e5¢ 2031460 le4l =40B.T1  1%2.60 0.0 0.0 0.0 ~3.45 10— 2599
15:9.26 2044, T L.6) ~46T.01L 152413 0.0 V) V.U ~5.87 Ll — 2549
1426.60 T 2041.48  levl ~533.34 193.20b 0.0 U0 0.u =24 elY '1-1083
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BASIC GRAVITY CORRECTIONS FOR LATITUDE, CURVATURE, FREE Alx, BUUGUER, AND TERRAIN
COUGCUER DENSITY = 2,40 GM/CC, TEKRALIMN DENSTITY MULTIPLIER = 1,00, NO TERRAIN CURRECTIONS APPLIED

AL oo nuab okl CURRECTIUONS %ot aasbktsshliskax

1 3

0o 0 00 ON OO O O OO

o)

$TA  LAT L UNG FLEV ~ ULSERVED  #LATITUGL CUKkY  FREE BIUG —--- TERKAIN ————% BOUG ANUMALY STA  wAp
) GEAVITY . ALR INNER UUTEK TUTAL ¢ 200.0 " u
L1 3845033 112.5936  6092,0 1457,35 2053444 1,50 =5T2.T76 186,56 0.0 0.0 0.0 -1ll.43 11 1
12 38.5450 112.60L7 b0vned 1452.30 2051.37 l.b5u =570.4L  1e5.79 0.0 0.0 0.0 ~16.46 12 1083
12 38.5693 112.5990  6068.D 1452.13 2052.25 T 1.50 =%10.51 1lu5.83 0.0 0.0 0.0 ~16.94 12 1
12 38.4530 112.¥733 5011l 1519.90 20849430 Lo4l =4lle13 193.40 0.0 0.0 0.0 ~8.064 12 2599
D 38,3967 113,004 4957.3 15.5.64 2038.54  L.41 -466.12 151.81 0.0 0.0 0.0 -0.30 12 2381
13 38,4007 1LZ2.9507 SO0 1513.27 204%4°1% 1o62 =4 18.01 LY5.90 0.0 0.0 C.0 ~10.37 13 2599
1) 38,9270 Llcob5047 61L10.D  1440.01 2050.30  L.50 =574.46 L&T.11 0.0 (VRN 0.9 -19.45 13 1
13 28,5767 112.3500 5897.3 1453.50 2054.606 1.4 =554.46  LBU.60 0.0 u.0 0.0 ~28.78 13 1083
L4 38.5570 112.6047 6lod.V0  1440.01 CUNY AL LabU =HT19.15  LlbB.os 0.0 0.0 0.0 ~20.40 14 i
La 25,5017 112.4500 0S36.7  1424,10 2055.1C 1.51 ~Gl4.5%5 200.13 0.0 0.0 V.0 -14.54 14 1083
Ly 34,6683 112.9350 S5193.1 150J.01° 20465.13 . 1.43 -488.76  159.19 0.0 0.0 v.0 -7.99 14 2599
1S 3d.4007 12,9107 5332.9 L504.07 2045943 1.4% -501.34 103.c9 0.0 V.U 0.0 -4.65 15 2%99
15 35.3950 113.0033  4957.0 15%25.98 203d.6'7 la4l =406.09 151,00 0.0 0.0 0.0 0.17 15 3507
1T 38,5850 112.4067 6180.4 1447.060 2055.39 " 1.5C =581.07 159.27 0.0 0.y 0.0 -17.449 15 1083
1Y 33,9005 L1aal09% 02950 lasu.4 2048.05 1.51 -507.14 191.2% V.U Ve V.u -23.13 15 1
15 30 1167 112.3%97 06270.0 138449 2004429 1.91 =5u9.5C 192.00L 0.0 0.0 0.0 -33.42 15 3598
15 3641733 112.2750 6061.0 14014109 2019.2% 1.50 =-56%.86 1lU5.01 0.0 0.0 V.0 -34,72 16 3598
1o 385517 112.2050  S6ol.l  1463.59 205.98 lo4l =Y%32.33 173.38 0.0 0.0 0.0 -29.01 le 1083
1io 38,5080 112.604% 6200.0 1434.2% 2046.07 1.51 -588.55% 191.71 0.0 V. 0.0 -19.09 16 1
15 33,6733 41,8907 5527.9 1498.3% 2045.57 1.46 =519.75 169.¢9 0.0 0.0 0.0’ 1.76 16 2599
L7 38,4833 112.8500 6057.1 Llal5.21 2040.4% 1.50 =569.43 1d85.49 V.0 0.0 0.0 11.31 17 259y
17 38,6107 112.5991  $933.0 14179.40 2057.6% 1.4% -558.38 1ldl.8s 0O.L 0.0 v.0 -3.24 17 1
L7 33,5933 11..4983 T230.9 1394.00 2Ub6.1¢ Le5L —0619.03 221.44 0.0 V.0 0.0 -5.28 17 1083
L7 3d.4%00 112.2233 S82T.1  14%27.49 2043.22  L.49 -5341.31 178.45 0.0 0.0 0.0 -48.10 17 3598
LI 38.00%0 L13.e292 5171.9 149L.561 200L.51 1.43 -486.29 15%8.33 0.0 V.0 0.0 6.54 17 34816
lo 38.6b33 112.1532  5323.1 1485.79 2084,04  1.45 =500.50 163.02 V. 0.0 0.0 ~42.21 18 3598
LB 34,0000 112.5067 6Y0L.9 L4ll.40 2050.71 1.2 -648.87 211.36 V.0 0,0 0.0 -3.32 16 1083
18 36.5144 11205233 D891.0 L4335.10 2058,01  1.49 =533.87 180.41 0.0 0.0 Ve 2413 18 3
13 38,4957 112.796T 12h2.1  1332.104 2041.062 1.1 —0482.72 222.34 0.0 0.0 V.0 3.36 18 2599
13 38.0705 112.6877 5912.7 1421.00 2010.24  1.4% =555.92 18l.07 0.0 0.0 V.0 -1%.89 18 4099
17 3042392 LlZ.6402 591d.7 L93o.ll 2025.U02 1.49 =550.50 10l.20 Q.0 0.0 0.0 -15.16 19 4099
19 38,6226 112.6367 S873.0 leu2.13 205¢.70 Loty =9352.31 179.92 0.0 0.0 0.0 4,49 19 1
19 38,6017 112.522F  6590.5  1440,40 2050.4%  1.52 -619.61 <01.43 V.0 0.0 0.0 -0.19 19 1083
L9 5842025 11,1203 T94%.3  1302.1¢ 2021.01 L.44 =15%G.00 243.30 0.0 0.0 0.0 ~22.81 19 5165
19 38,7700 112.08%0 5294.9 1492,19 - 20T1.61 1.64 =4497.85% le2.15 U0 0.0 0.0 -45,22 19 3598
19 3d.1%90 113.0450 5309.1 L490.60 2007021 1.4Y =504 83 Lo4.4c 0.0 0.0 0.0 L2 35 19 2599
20 ARL2HSR VI2.06462  BUG6.9  1240.1) 2020440 14306 =B42.10 274,54 0.0 0.0 0.0 ~20.44 20 S165
PO 35,0033 112.9%33  61U5.5  laol.00 2057.00  L.50 =5102.647 L8Y.T13 0.0 V. 0.0 1.85 20 1083
2D 28,5095 llceS5702 0uL3.0 194894 203,010 LS50 =595.88 194.09 U0 0.0 V.0 -4.86 . 20 1
20 26,3542 112.6343 ALl 1422.29 203511 Le50 =5 /5.28 137.36 0.0 0.0 0.0 -26.46 20 4099
20 36,1500 11341300 55918 1471,02 2UNI.21 la6il =b23.06 L7124 0.0 0.0 Ge0 V.6 20 2599
21 3040090 Llsel4l7 5240.1 L4462 201,65 .44 4320010 160.47 0.0 g.0 0.0 117 21 2599
20 30,6033 112.5007 5993.0 147010 2057.00 L.50 -563.93 l83.68 0.0 V.0 0.0 -2.15% 21 1083
21 L5083 112.0042 0259.8 1439431 20%u.6Y  La51 —588,53 191L.70  O.u 0.0 0.y -19.01 21 4099
21 30,5590 1V2.5A37  6640.0 14206.306 2052,02 1452 -6244b2 203433 0.0 0.0 0.0 -6.38 21 i
21 36,3087 112,1500 66R2.1 1377.46 2031412 1,52 =628.22 204402 3-0 0.0 0.y ~31.59 21 5165
22 38,0061 L1600V 56410.7 146,50 LU59.05  L.45 =508.74 165.!9 u.g . 0.0 0.0 ~30.97 22 1043
22 38,3117 112.2223 1116%.0 1092.93 2031.38  0.69-1049.34  341.9¢ o 0.0 0.0 ~31.92 22 5165
22 38.5497 112.5652  6735%.0 l4ld.69 205¢.29 Ll.be =633.19 206.20 u-g 0.0 0.0 -48.18 22 1
22 38,0017 L12.56508  H99T.7 14 l6,29 205%6.4% 1.50 =5063.90 133-64 on0 0.0 u.0 —1.83 22 4099
22 3841567 112,2050 5047.9 1903.16 007,79 1,42 -4le.b% 154-5 0'0 V.0 V.0 4.00 22 2599
22 38,1567 115.2050 5047.7 1%03.51 207,09 L.42 =4l4s09 1;4.53 0-0 0.9 0.0 4435 22 3816
43 33,5413 112.9645 06920.0 1407,70 £U51.55%  L.52 —650457  211.5% 0oy 0.0 0.0 -6.71 23 1
23 38,7675 112,5408 4947.2 1582.18 2071445 L.40 405,22 151.5¢ 0.0 V.0 0.0 23.03 23 4099
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BASIC GFAVITY CORKECTIONS fGR LATITUUE, CUKVATURE, FREE AIR, BUUGUER, AND TERRAILN
ROGHER DENSTITY = 2,40 GA/ZCC,y TERKAIN CENSLIY MULTLIPLIER = 1.00, NU TERKALN CURRECTLONS APPLIED

R E AR At ikkkae (DRRECTIONS #oéxtskdbutadbant sk

LAY L ONG FLEV OQSERVED  *LAT I TUGE  Cury FWEE aQuG ——== TERKAIN —-——% HBUUG ANUMALY STA MAP
LirAVITY AIR INNER  OUUTER TOTAL + 200,0 ] [
343703 11040525 908L.)  12U3.98 2050657  1e24 =910.43 290.02 J. 0 0.0 U.0 -20.02 23 5165
33,1943 1120000 92680 149545 SULTe94  le24 =4yve33 LULL.33 u.Q u.0 0.0 10.57 23 2599
Fdeaau?lS 110,095 3561749 LF12439 2039435 le4)l =-BUD.40 202.38 v.0 v.0 0.0 ~<54 36 244 5165
3040308218 Lela0233 52080 142,70 206683 labh =-495.32 161433 J. U V.0 0.v —43.63 24 1C83
31,9320 V02 a0l TLIR,0 0 1386.49 2050.73 Jobl =615%.43 22V.10 V.0 V.0 0.0 -10.06 24 1
I 400 LLl2.4258 40540 1599415 £ 83  La3d9 =-49%.50 14d,064 0.0 0.0 0.0 7. 74 24 4099
340633 1131007 S120.1 1503, 36 dULY.38 lLe4d =6ylenl 156,80 0.0 u.0 0.0 80108 24 2599
A3 1607 113.1400 51338 15%0l.ev 201bab !l Lat3 =4B2.72 191.22 U.0 Uav Q0.0 6.90 25 2999
38.9219 115020 Tla4d.0 1337.50 049,81 LeDl —6T7le2z24 21B.0606 U.0 0.0 0.0 -11.17 25 1
29 38,7733 112.0850  5337.2 1490.390 207190 1a%9 =502.01 163,01 0.0 V.0 U.0 =38.61 25 1043
S Ve 4500 11240533 9%30.0 122%.59 2043400 led% =8806.95 288.97 0.0 0.0 0.0 =Zle31 - 25 5165
33,907 12472228 Slo4as  LbYs.21 2009017 1.43 -4 )2.00 157.25 0.0 0.0 0.0 28.32 25 4099
337967 112,080 L211.2 1Y0L.70 2074.02 1l.44 ~=490.18 1l6l.bl .U V.0 0.0 -39.18 26 10483
385113 11245049 T29J.0 13(6.01 204Le9L  Le91 =0u5.3" 2234425 0.0 0.0 Qed -1l.72 26 L
38,4600 11.,.4000 11305.1 LOuS .67 2004.48 Q.85 1002.49 346421 0.0 JdeV 0.V ~43.37 26 5165
MWJl6eT 115,10733 5075%.1 1503.51 20L8a01 Lo42 =411.20 15Y%.42 Ja 0 0.0 0.0 920 26 2599
35,5026 112.50676 OBuY.0  137d.01 COh8el4 L5 =br0.81 210.69 0.0 0.9 0.0 =15.53 27 1
Aneendl L112.8432 CGLlTU.l 14067.23 2040492 Lle9%0 =540.806 18v.20 0.0 0.0 0.0 10. 40 21 5165
38,1717 113.0800 S5143.0 1504.49 2019.10 1l.43 =4383.%3 157.50 0.0 V.0 U.0 10.04 21 2599
383907 L13.0133 49571.3 1527.10 203beit% lo4l ~466.12 1Dl.81 V.0 0.9 JeU l.16 21 10483
; 38.41%7% LP12,0583 $15%2.2 1929.50 20404 71%  1la4) —43ueas  LOT.78 u.U (VYY) 0.0 13.99 28 1C83
Abe 6T L1 240008 5800.1 15%0%.40 2063.00L L4t =545.09 L177.u4l V.0 0.0 0.0 9.05 28 5165
ABLHSON 112.5d28  6040,0 L4l Z2.63 2048624 Leh2 =620.20 2V03.34 Q.V 0.V 0.0 ~16.21 28 1
ABLLT733 11342033 5327.1 1504.00 JULYedY  Ledl =473.062 15%.295 0.0 UV Ve 2.70 28 2599
BT L17499062  6403.0 L4all.bH2 V4GS Lebl =6ULsTL  195.499 V.0 V.0 U.0 ~-1l6.84 29 - L
JUOTUT 112464920 LT24.1 L1650T1T.92 2003.01 Le4H =938.1d 179429 0.0 0.0 0.0 6.32 29 51065
AB IR 11 3,0250  S5151.9  LLob.aee 2019.670  la4d -484.41 157,177 0.0 V.l C.0 10.94 29 2599
3841783 113,050 S1u8.1 LHOT.92 2019.09  La43 =4uddl2 197.30 V.U U.0 0.0 12.51 30 2599
3yeh2l6 11L2.H530 6500.0 1420.79 204% .81 1l.9%2 =6lUe02 20101 V.0 0.0 0.0 =-13.42 30 1
38,7367 11243205 8Blad.o 131713.42 2072413 le46 =766.03 249Y.55 V.0 0.0 0.V 15.31 30 51¢é5
39264 L12.5945 6220.0 1051.43 2090424 Llobl =H90.43 192.32 Ve 0 0. 0.0 -16.21 31 1
36638817 112439060 5076.1 L1%dl.39 2077610 1e42 ~477.28 155.45 0.0 0.0 0.0 25.20 31 5165
3.0023 11249438 61109 1422.00 2U0A LY LeH0 =5T4.by LUl 14 0.0 V.0 0.0 3.63 31 S118
Tul. LAOD 13,2107 504%.9  15%0L.30 UL%«83 Le@¢d =0 l4.5% 154,50 V.0 V.0 0.0 0.04 31 2599
38440617 11341283 H505.4 1515.90 2044.55  lo4r =-%22434 170.13 UJe U Q.0 0.0 24009 31 10483
<8 1950 (12,0400 5028.9  19%09.93 202helH . Lol —4l2485 154.00 0.0 Qe 0.0 6.l1 32 2599
3466483 11341990 5995.7 1478.40 C206%.13 150 =563.53  Lu3d.by 0.0 Q.0 0.0 12.25 32 1083
33.9550 112.06020 466T7.0 160440 208197 Ledl —G3deds L4292 U.0 U.y 0.0 11.043 32 5165
300140 112.580% 06O33.0 lavil.ll 209790 LaHC =%0T.22 LB4.7H 0.0 0.0 0.0 O.13 32 1
" SLe0DN0 112,81 72 612247 1aiG.Yu7 20040 (0 LoH0 =575%.065 18/7.50 J.0 V.0 Q.u ~-1.55 32 5118
3o 0408 11243505 O0TH340 138333 2007.69  lebe ~656.05 207.18 Je0U (VY] 0.0 3.04 33 5118
FhaGAL3 112,5724  616).0  L&i(3.84 L 2UYYean LeSu =919.15% Ldu0n V.0 [V V) QU 3.39 33 L
32183 Llo.lon3 5035, 1513.37 . 2023619 la4l =4/13.43 L5%. 19 Vel U.0 0.0 8.0U 33 2599
3b.9033 1L2,2325 Toh3.9 l1468.01 VUL 11 Le51 =66L2.617 Zlbeb6 Jd.u UeQ Q.0 24.60 33 5165
3A.9792 112.2740 559041 15L7.94 2050.10 1ol =520e43 Lileal 0.0 0.9 0.0 31.33 34 5165
3406375 LLZ2.95979  036).0 1465411 2000400  LeDLl =521.95 194,77 v.0 U.0 UV 6.78 34 L
3640410 J12,9912 6301.5 1413,20 2C017.660 LBl =592.40 192,90 U. 0 V.v Ue0 3.51 34 5118
Jde72LT 1131017 S50z25.1 1913.91 202849 1.4l =all.43 LY 19 J.U V.0 0.0 de25 34 2599
Sta0623 L1291 dY 6402400 L40d.00 200953 1.9} =601.98 LYo.Uu 0.0 0.0 0.0 2.91 35 5114
25,023 J12e9900 60600 L& {495 200,00  LlebG =509.70 L85, 54 Vel 0.0 0.0 -1.17 35 1
3202217 112.,1400 SUl2.0 1YlIeal 2U23e49 Lol =alleY2 153.1C V.0 0.0 Vet) 679 © 35 2599
DARLL2LT 15,1950 5071841 1H0%.9¢ 20L3eNY  heil =41To0T 155,51 V.0 U0 Qeu 2e58 36 2599
boo 356360 112.0909  6L190,0 1470.58 205988 La9C =%4le? LU9.Y0 V.0 Vel 0.0 1.61 36 1
20,0752 J12,.9%1T7  6519.1 1401.29 2ul.05 1,51 =06lda0/F 199,317 J.0 0.0 UaU l.82 36 51y
LW H PV T B IR BN D LY e ] [T O (BRI, | ~evavom .o Do . . .
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STA

k¥4
L R4
34
3
‘v
3)
Y
3
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]
41
Ly |
“e
te
a7
]
“3
%3
e
4%

45
3
G 6
40
»1
ol
o7
44
“d

49
LY
W9
5.
51
51

51
52
52

53
53
53
Y%
L X%
94
95
95
55
LX<

LAT

Ry Y
36,2211
3N, 69087
I 2307
.3133
Ay, 2301
J8.6591
38353
3.0109
26,2307
Joe S097
33.417Y
38.0212
3u.2400
B, 6183
38,4458
30,2517
38.5203
305900
38,2593
3R,254)
A, 5942
Jb.5413
3.5 H2
IdeHIHY
3d.571%0
33.6143
38,5511
30221
Ay 2650
38,2050
38.5319
IR, OIAY
3845300
3d.08T1
3d.2650
326450

38.5162

38,7325
Ju.5947
2602
A, 0759

38.2052

3u.T404
Id. 0810
30.7423
38,2653
30,6159
38,7453
38.2653
3d.075<
33,2055
38,7543
Wenv 3l

LTI TR 2N

BOIGUEN

LONG

1127249945
LYy, 2222
112439006
1)3.0043
1120546
113,07
112.5%730
11243222
112.5932
113.0833
112.2223
112.3197
11245410
113.2417
112.5%91
L12.2215
113.00650
112.3303
112.54048
LIn.2%7
L1Gad2oe
112055DJU
1142658
Lleo D90
1125045
112,570
112.7208
112.5615
1lde Q413
113.0%47
113.0750
1).e 0196
1172.4330
112.63102
Lll.28410
113.1150
LI3.14833
112.02 35
1126812
112.6O0Y
1130017
112.5894
llsresloutio
112.2127
112.5814
112.000%
113.0833
112490498
112.5743
113.,1290
11Z2+550%
112.,00650
112436105
11745217

Ve T aan

LLey

900.0
5214h.9
H5I50.0
S122.0
K A0 V)
S5073.1
GTYT
LOLT 2.9
6414,
5339.40
G1lo6.10)
Te63,.0
0520.0
566%.0
6425.0
Y211
H504%.4

9272.0

641040
545 4.9
SHGT 9
GHud WY
STH1.0
3719
028049
632h.0
5621,V
6320.0
9209.9
$042.0
SY28.9
0 060,09
T164.0
65,0
8329,1
50l4,.1
S5,.31.9
61940.0
5041
5Yn5,0
501%.1
56 .0
S2(0%.9
1975.,0
$573%.0
5087.9
502549
HY151.0
5023.9
$051.7%
59118.0
5037.1
5H15.1
620060

Le AL |

BASIC GPAVITY CHRERECTIUNS HUF LATITULE, CURVATURE, FREE AIR, BUUGUER, AnND TERRAIN
DENSTITY =

Soh) LN/CCy TERRALIN DENSITY MULTIPLIER = 1,00y NU TERRAIN CORRECTIUNS APPLIED

BrONEUUt S antrannak CORRECTIUHS &t sstmubinssaneens

ODBSLAVED  SLATIIUDE  CURYV FREL BuuL -=—== TEKKAIN —----% BOUG ANGCMALY
G2AvVITY . AlR INNER UUTER TUTAL + 200.0
L493,02 200080 1,49 =5%4.72 180.08 Ueu V.0 0.0 4.76
1500.02 2023447 let3 =490433 1Y9.70 V.0 0.0 0.0 5.73
1500.52 206014849 Lo -540.062 L76.04 UJeU [V 0.0 1.68
107,063 2Ul4.B0  L.4d =43l.01  1Y0.HO 0.0 Vel 0.0 6.15
120437 203193 LedY9 =dl0e36 209.41 0.0 [VIV) U.0 -13.40
1518.7¢ 2024400 le4v?Z =4lT.ul L155.30 0.0 0.V V.0 Ye19
L503499 2061091 le4d =544.10 L11.22 0.9 Va0 V.0 1.48
LL72.80 20350+ leld -956416 31l.53 Je U 0.0 0.0 -18.75
145%4,00 2057.93 151 -603.02 196.4¢ 0.0 0.0 0.0 L.82
19512, 173 2U24.8() 1.42 —413.80 154432 V.0 V.0 v.0 6.00
1407,02 2036.,47 1.5%0 ~-5(9.72 183.83 Q.U V.0 0.0 -40.06
1317,07 204067 LAY —=120e85 <34.82 0.0 V.0 0.0 -39.006
Lead,40 2UddeS8 l.bil =612.98 199.07 0.0 V.0 Vel 1.63
L412.64 2025.09 Lol —932.04 L13.19 V.0 0.0 0.0 5422
Lab7.82 2058422 151 —004406 LY. 16 V.0 0.0 0.0 5.29
L4¢9.31 204391 le%Y =5H47.81 178.45 0.0 V.0 0.0 -46.27
191219 20260 L2 . 1.42 ~474,306 154.50 v.0 0.0 0.0 4.5
1&9%.28 2U39.70 149 =T717.60 breul U.0 0.0 0.0 -31.59
La52.1Y 206453 Llobl -6U2465 196430 O.u 0.0 V.0 0.45
Levtite23 20204410 lo46 =517.50 1ludedH V.0 V.0 0.0 9.28
L4le. 89 T 20610 Leht =523.H1 LT0.Y91 0.0 Ul 0.0 Ye72
144%.,08 2056.,20 .51 -6l1l.10 199.006 JeU 0.0 0.0 -1.58
Lhb5h 42 2051e%Y  levl =54U0.71 L1T70.12 Vel U.0 G.0 —34.0¢
1<ale 30 205189 1420 —8dl.49 2U7.1Y 0.0 V.0 G0 -271.38
145%,42 2095412 L.51 =590.43  192.3¢2 0.0 0.0 0.0 -0.70
1490.,99 2024.506 - 151 =594.75 193.73 0.0 0.0 v.0 -4.06
L910.26 205H.32 Lo41 =-528.%0 Li2.14 V.0 0.0 Q.U 6.83
leta2.22 20%2.42 1451 =594.19 193.54 0.0 V.0 V.0 -11.017
1dn3.38 U670 1.3 ~-855.71 282 .04 OV V.V 0.0 -27.98
Lo1l.848 2021.29 1.42 -414.08 1Y%4.4sl 0.0 0.0 V.0 3.85
151%.a7 202729 Lol =412.85% 154.00 0.0 0.0 0.0 6.01
La449.67 20%1ecS 1450 =5089./6 18L.54 U.0 0.0 Q.0 -18.90
taloes 10 2003419 1e5])1 =013.950 219439 Ue U 0.0 0.0 6.1l
l44n.30) 2ULL.5Y  1.50 =5713.05 186405 0.0 0.0 0.0 ~19.3¢
1324.06% 200602 lobdag =182.5%7 254495 V.U V.0 0.0 ~-13.54
19¢3.8) 2uZ1ec) 14l =470o40 153055 0.0 0.0 0.0 13.04
l49d.00 20020 Le4Y —HULeYY 16047 0.0 0.0 0.y 8.29
1440.39 049434 1.50 =577.27  1ud.ul 0.0 0.0 0.9 —21.25
1v41.07 2008437 143 -409.31 159.31 V.0 V.0 Ce.0 1.21
LAats. 0 2050e¢H  Le4) =H58.95 182,00 0.0 U.0 V.0 -5.09
1522.01 2027.730 le4l =471.4%% 153,58 0,0 . 0.0 0.0 1le.27
1513.91 2063459  l.48 —539.,36 LT4.317 [VEQ ) 0.0 0.0 10.07
1507.52 2027420 le44 =496.,07 161457 0.0 0.0 0.0 13.28
13673,32 20069410 1,417 =149.70 244.23 0.0 0.0 Ve0 -l.28
Lolbave - 20064430 letth =559,21 i71%.03 0.0 V.0 0.0 14,26
Lu5%.41 2009.2% 1462 =674.39 15b.H1 U.0 0.0 0.0 1.32
151 7.39 2027432 Le¥l =0T72.51 153,91 0.0 0.0 0a0 Te32
Loil.ut 2003459 Le4l =%0l.28 176.30 0.0 0.0 0.0 12.01
1%f1.106 2069.,%0 L4l —4llebh 154,00 0.0 0.0 Ge0 19.09
1520.39 2021.32 Le42 =415.01 1ba.ll 0.0 0.0 0.0 11.96
L500.24 2063432 le44% ~5Y0.41 181.23 (VRV} 0.0 0.0 10.60
1514.00 2021.33  1.41 -413.62 156.2% 0.0 0.0 0.0 4.62
1532.18 20704279 Le&l =524.18 170,73 0.0 0.9 0.0 13.88
1479.59 2003414 lebl =5u2.,91 18v.87 V.l UeU 0.0 Te99
Ve T YNNI 6 [ ARy A B I 11 V&7, 40, 0.0 0.0 AN ] 0.67

STA
L]

MAP

2599
2599
S5LLy
2599
5119
2599
5118
5118
2599
5118
2599
5118

2599
2599

5118
51138
5118
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2599
2599
5114
5118
2599
2599
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HASIC GRAVITY CURRECTIUNS FCP LAYITUDE, CURVATURE, FREE AIRy BUUGUER, AND TERRAIN
BOUGUER DENSITY = 2,40 GM/CCy TEFRAIN DEASITY MULTIPLIER = 1.00, NU TEKRAILN QUHRECTIUNS APPLIED

RERLEECARE NG Raent CURKECT IONS $ouxxek kb the® s kun

STA Lal L ING T ELEV GuSERVED  *LaTlTuut CUkV FREE fBuUUG ——== TERKAIN —~~~% BOUG ANOMALY STA PAP
¥ GRAVITY AlR INNER  QUTER  TCTAL + 200.0 . : [ »
56 3642095 LlLel9¢0 S387T,1 1493.53 2067433 LoD =500.92 1064.98 U.0 V.0 0.0 6.29 56 2599
G 3 6778 1125359 6040.0 1492.12 2003.55 1.%0 =961.87 184,97 0.V 0.V 0.0 9,97 517 1
ST 38,7593 112.6025 50549.1 1%GHh.34 2U0T0.73 Llo42 =4l5.22 15%4.78 U.0 0.0 V.0 12.63 57 5118
5T 334240657 L11,5.0%03 5053.1 1512.29 L0 Te3h  Laal —415.,13 154.7% V.U (VRV} V.0 3.91 57T 2599
8 38,2053 113.0092 509%.1 LS12.37 2073 1e42 =419.08 LlY0.03 0.0 0.9 V.0 7.13 58 25%9
98 38,6530 112.5527  5180.,0  144H.09 200137 1% =54l.03 LBY.20 0.V 0.0 G.0 13.99 58 L
SY 38,3015 L12.4367 5015, 1 154d2.91 20T0.494  J o4l ~471.55 [53.%H Ue0 Ue0 U0 25.02 58 5118
59 38,6623 1125025 5330,0 1503.HY9 2002419 L.4Y =H48.1% 1738594 0.0 0.0 6.0 9.52 59 1
59 38.81%2 L12.6%413 480,88 LLT3.15 LUTDa0D  Le30 =40T.2% 149d.%92 0.0 0.0 0.U 4.4 59 5114
59 38,2650 113.9200 5J0dd.9 1512.24 2021205 Latd 418,49 195 .0% 0.V V.0 0.0 Loll 59 2549y
60 33,6420 112.60904 SI12,0 14495.4%08 20LUe40 1449 =555.u5 18l.05 C.0 V.0 0.0 8o 39 60 1
60 3C.18342 LL220U5 LOOUT.Y 129350 207732 1ol =948.01 308.92 (V1] 0.0 U0 14.32 6GC 5118
51 3d.8307 11.2.,00060 H33e,0 190513 2001.77 La49 =%Ule%2 103a.3% [V} V.0 {O-O -35%.4806 61 5118
1 38.6963 L)2obiall  5945,0 1498ed7? ULt Lo4) =508.95 LUc.00 VIV V.V 0.0 12.30 61 i
W2 L6029 L12.6%GT 5992.9  LANGL0Y P002424  LebU =H03e30 830 .9 0.0 Q.0 L2.42 62 1
6H2 JB. 84N 1)1 2e950D)  4093,9 Lobuirlal OT3450  LledT —=44ledh 143,19 U.0 0.,V V.0 22415 62 5118
D3 B ATUI 11260289 6100,0  L4vi.dd LUGLeTh  LoH0 =573.51 1u6.81 Vet 0.0 U.0 15.72 63 1
(3 3.8700 1121953 I926%,1 1313, 41 208U Lol —~UT70.88 2d3.173 0.0 VeV 0.0 19.16 63 5118
Y 38,2000 113.0283 5053.1 Siveln 202000 L4l —~415.15 154,15 00 0.0 Vel 9.50 b3 2599
Gy 38,2800 11340961 S036.1 15106.26 2UCHeD) lefi 413,34 154,16 0.0 0.V 0.0 5.42 64 2599
“% L0719 112.06072 6OB0.3  1avy3.6Td 20h5e39 ledU ~57T1.63 180.1Y U.0 U.U J.0 14.26 64 1
Hhe 388713 L12.4013 462l.d3 L160%.n1 203110 1e3Y -453.38 Lal.Ub 0.V 0.0 V.0 27.648 64 51148
3% 38,6579 112.6L33 6120.0 14u83.85 2061, 8V L.5U =575.39 1lul.4l 0.0 V.0 0.0 10.52 [} 1
67 38,9053 L12.6350 4T85.1 15u9.32 . 2083.64 1 .38 ~449.93  146.Y94 0.V 0.0 Ve U T.69 £S5 5118
13 34,2000 113.0567 5023.9 1518.0H8 2028.60 le4l =412.38 153.49 0.0 0.0 0.0 6,60 65 2599
D 38,2800 112.0050 5022.9 1519.05 208060 Ledl =472.29 153,42 V.0 0.0 UeU 8.10 66 2599
25 38,6360 1172.06096  5156,0 1477.00 20949 [e5U ~578.78 1lb8.52 0.0 0.0 0.0 - b.47 66 i
06 38.G7215 LlJe236H 598B2,1 1534.47 2083.,00 1.50 ~563.U9 183.4l 0.v 0.0 UeU 27.65 66 5118
57 3E.,5327 112.5933 5993, 1461686 2095.17 1.5%0 -503.65 183.59 V.0 0.0 U0 ~8.706 617 1
67 33.9%12 112.534L 467]1.9 10Ls.23 2080415 L3 —439.¢9 143.9010 u.0 0.0 U.0 2le33 67 Slly
a1 82000 113.1050 5001.9 1526.30 2028.00  le4l -470.23 153.15 V.U v.0 V.U 13.30 67 2599
53 38,2400 1151900 5442.9 1492.217 2028e00)  lebl =915.92 101491 Ue - 0.0 JeU 9.82 68 2599
G613 3549091 L1Ze6%055  6030,0  La5Y9%.14 c0B3e99  LebY0 ~50he9% 184.00 U.0 0.0 V.0 - -l4.07 64 1
03 9405 11241327 92390,1  L1ALd.0y 20aT.1)  1.30 =-32.62 2481.%0 0.0 0.0 (VIRV] 20.22 &8 5118
v 3304498 LIZ2.0208 0614, LAGAG A PAUle T Labl =02¥.02 lUVGLC Q.0 g.0 Veu Oe 34 69 5118
) Sueb4u) L12.6077 b6USO,D  LaS2.2T 20511 Le50C =5u8.82  13%.24 0.0 0.0 Ue0 ~17.56 69 1
1) 34.501% 112.0030 6049.,0 L4405 20990l 190 =%07.88 184,97 V.U Q.0 UeU —de493 - 10 1
1) 38,9643 11244905 4670, 1023.30 SOBUBeT  Le3l =6439,19 143,04 [VP1] 0.0 Ue.0 29.31 10 5118
1) 38,2500 113.0092 .5071.3 1514.9Y9 2026605  Llebd =416.89 159,32 0.0 V.0 0.0 0.49 70 2599
TL 35,0372 112.9300 942,90 1a4ld.3% - 209734 1449 =Yhdeol 18Lleyl! 0.0 0.0 Ve 0 -3.79 71 I
TL 2349713 11743508 4989.¢  LL0% 352 2089541 Ledd ~409.LL 19%2.79 V.0 0.0 (VRV} 29.82 1 5118
L 33.2932% 111507 5203,1 1516401 €862  Led3 =aBY.22 1H9.34 Vel V.0 Ve 16.14 11 2599
T2 3dau e L1zl 36T 1LualrZz.l 1270.39 V9143 Lol/! —940.69 308.4Y J.0 0.0 GeU 16.04 12 5118
12 38406300 11,050y D8b4b,9 1493.51 2059.40 Le49 =549,46 178.9/ 0.V V.0 UeU del? 12 1
712 32.2333 113,023 S044,7 1516.2¢0 202933 L.b2 —4la.3b 154,50 0.0 VeV 0.0 Ye317 12 2599
(3 38.2917 113.05950 4998,) 152397 2U27403 - ledl —409.99% 153.00 0.9 0.0 VeV Y.d2 73 2599
13 38.67262 112.68101 5Tha,) 15%J2.03 209%%.01 L.48 -910.53 176.00 0.0 0.0 0.0 64,61 13 1
(4 3.6l 1127207 5621.0 1910.25 2098034 lebal =528.50 L1712.1% V.U V.U V.U 6.81 T4 1
14 58,2950 115.0092 505%4.1 151f.34 2UcYed2 Lodd ~4f5.22 1H4.7d 0.0 0.0 Ua0 645 14 2599
I 38,2950 113.0233 3%03¥a.,1 151174 202792 Lol —4T3.53 154,22 V.0 V.0 V.0 5.71 15 2599
15 38,6350 112.7034  5698,0 LHU06.9L 2059, 718 l.4b ~53%.13 174,50 0.0 (VY Va0 6.96 15 . 1
T 38,6555 1126770 5716,0 150%.62 PAVEN WL le4- =5%42,88 L16.U2 V.0 0.0 VeV 161 16 1
1 "38,2950 113.3467 5019.0 1520.5%4d 202992 laal =4ll.492 193,70 0.0 U.0 0.0 141 76 2599
17 33,2950 113.U507 5014.7) 152 .15 2029692 Lol =41)1.83 193,01 0.0 0.0 Vel 897 17 2599
77 12 A710 VY sy, [ I WY P BN (RPN . . .
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RASIL GRAVITY CURRECTIONS FUR LATITUDE, CURVATURE, FREE AIR, BUUGUER, AND TERRAIN

ROUGUHER DFNSITY = 2,40 GM/CCy TEFRAIN CENSE1Y MULTIPLIER = 1.00, M) TEKRAIN CURRECTIONS APPLIED

AAAIARANGH TRk CURRECT IUNS ®esbrossassehbntsss

STa  LAT LUWG ELFV  O3SFPVED #LATITUDF  CURY ~ FREE BOUG ~ —-—- TERKAIN ~——=-%* BOUG ANUMALY  STA
a GRAVITY ATR INNER  OUTER  TOTAL  + 200.0 "
R o —_ ~ + - +
(8 33,6000 11206919 5T00,0 1508,51. 2004076 Lo =535.92 174,56 0.0 0.0 0.0 3.67 18
(4 36.2983 LI3.0Bcs  5003.9 1524.94 2030.21 lo4t =4/0.50 193,24 0.0 0.0 0.0 13.54 78
19 33,3017 V140467 9000.7  1522.94 203050 La4 1. =470.87 153.36 0.0 V.0 0.0 U.54 19
1) 34.69%6 E12.7063  STHLLD 1503.74 206500 L.42 =543.53 L77.04 0.0 0.0 0.0 3.36 19
4N 3840109 L2007 5621,0 1514414 2000La 3 Lol =528.50 172.14 0.0 0.0 0.V 2.64 80
AL S IO DN I2I0 0 SR6O,0 1500.40 2050.30 L4y =550.90 179,46 V.0 0.0 0. 4.1l 81
12 36229 U120 1390 569500 La10.54 2057046 L.68 =935.54 LT4.45 0.0 0.0 0.0 2.7 82
W3 33,0370 V12,7044 5580.0  Lb171.21 200016 V.47 =524464 LI0.08  U.U ., 0.0 0. 0.75 83
M AH.TL92 L12.6038  56%5.0 1525,50 206119 1.66 =512.49 167.05 0.0 = U.0 0.0 2.69 84
A6 38,3067 L15.1150  5083.0  L520.61. £030.9%  1ahe =4T1.93  155.66 V.0 0.0 0.0 16.58 84
5 34,3933 114.2333 6126.9 1462.19 2031.09 1450 =576,05 L87.63 0.0 0.0 0.0 18.02 £S5
A5 13,7323 112.6402  5204,0  1541.98 2068.39 1,43 =449.30 159.37 0.0 0.0 0.0 L.19 85
Jo 33.71T0 LL2.0ATY9 5497.0  1530.51 2067.0% 1446 =516.84 168.34 0.0 0.0 0.9 10.50 86
e 38,3093 L1009 5029.4 1519.45 2031.22  Llo4l —472.9% 156,03 0.0 V.0 0.0 6.12 86
97 33,3100 115.00183  5032.1  1519,435 2031.23  Le4l =673il% Lb4elU 0.0 0.0 0.0 6425 87
BT 3B.TU29 11206563 STUOLU  L516.06 206901 1.4% =535.92 1l4.50 U0 LW U L. 18 €7
OO 11200607 5835%.0 1503476 2064414 1449 =548,01 L{8.69 0.0 0.0 0.0 1.45 48
b5 A3.3100 115.0232  5022.9 151,02 2030es0  Le4l =412.29 153,82 0.0 0.0 0.0 6.8% 88
) 38,3100 113.03067 S501d.0  1522.50 2031.23  LoAl =4fl.83 153.07 0.0 0.0 0.0 8.0l 89
39 30,6748 112.6604 60700 1493,50 2063.29 1,50 ~5606.00  134.36 0.0 0.0 0.0 10.36 89
90 38,5200 112,655 6UY1,0  L4L1. I8 2050.07 1,50 ~502.61 186.53 0.0 0.0 0.0 -13.95 90
90 3843100 T13.00a 1 500504 1524.51 2031.23  L.4l =471.06 153.42 0.0 0.0 0.0 9.40 S0
G0 58452086 L2, udl4 6U26.0 l4od.ls 2050.43  1.50 =560.56  l4.5% 0.0 0.0 0.0 -6.77 91
91 38.ILLT L13.2150 59208 LAfl. 7% 2031.33 1.49 =541.38 178.29 - 0.0 0.0 0.0 13.96 91
22 383137 113.2117  53837.06  L4la. 36 2030.53 1,49 =548.46 LI8.71 0.0 0.0 0.0 13.93 92
122 3.S3TT 1120124 HE51.0 LA 73.20 2091.25 L.49 =550.11 179.18 0.0 0.0 0.0 ~3.59 52
73 38.5385 112,725 5430.0 147u.24 2051.30  L.4Y% =548.14 174.5%¢ 0.0 0.0 0. ~3.95 93
w3 33.3150 113.2950 S8lL./  147d.04 203Ll.oT 148 =546.42 L171.98 0.0 0.0 0.0 13.33 93
D0 3843150 115.2023  581,,0  LaT2.3% 2031.07 - 1049 =554.3%  180.56 0.0 0.0 0.0 12,97 94
Ja 38.5267 112.7353 5996.0 1467.30 2050.0% 1.50 =563 ¢+ 133.62 0.0 0.0 0.0 ~4.09 S4
9% 38,5009 112.7492  6285.0 1451.53 2048.52 1.51 =590.90 192.47 0.0 0.0 0.0 -0.07 $5
15 3d.3160 113.2017 STI1.0 Lalo.05 2031.82 148 =542.60 LI6.73 0.0 0.0 0.0 12.32 95
o 38,5456 L12.7360 5750.0 1485.9%  "2051.93  1.43 =530.62 170,09 U.0 0.0 0.0 ~2.93 96
91 38,5502 112.7+66  S003.0 L9413 20553403 Lo41 =532,92 L113.55 0.0 0.0 0.0 -0.44 97
J4 38,6047 112.7403  5550.0 1514.17/ 2057.12 1.67 =521.82 169.96 - 0.0 0.0 0.0 7.45 98
11 33.5945 112.7310 9580.0 1507, 171 2056.22 1.67 =524464 1T0.58 0.0 0.0 0.0 3.78 99
99 38.3133 LU3.1907 5473.9 1471i.81 CUSL.IT  La4D =552.74 180.04 0.0 0.0 0.0 11.06 99
100 38.5807 112.7036 5%95.0 Ledv.39 © 2055.0L - 1.4y <yy5. 19 zlé.:' 0.0 0.0 0.0 0.92 100
191 38,5386 112.6849 65,0 leda.ns 2o5b.10 Loas -223350 (78198 wlo on0 0.0 9 Gole> 101
LU1 38,3200 L13.0457 4998.0 1527.16 2032.11 1.41 =469.9% 153.06 0.0 0.0 O 10.53 1cl
192 35,3200 113.0700 4990.1  1530,94 2032.11  1.41 =409,30 152.85 0.0 0.0 0.0 13.87 102
102 35723 112.6951 581940 Leth. 1y 2094457 1oAY =546.13  1T8.08 0.0 0.0 0.0 -1.33 1c2
LUV 38,5475 112.5632  59T0.0  1419.21 2055.61  1.49 -501.30 182.83 0.0 0.0 0.0 0.58 103
103 33.3200 L13.1007 595%.4 LaGl.l5 2032.11  l.49y =559.93 lo2.38 0.0 0.0 0.0 11.05 1C3
12% 38,3200 (101867 SY1Yed  L4f0.0d 2032420 1449 =550453  L6l.27 0.0 0.0 0.0 12.19 104
1J% 39,5991 11246428 595%9.0 1482.95 2056.63 L4 =500.26 182.49 0.0 0.0 0.0 2.60 104
195 36,6132 112.6453  5865.0 14964,97 2057.81 Led% =551.43  L719,61 0.0 0.0 0.0 1443 105
Lus 385814 112.6169  AL47,0  Lasual0 - 205907 1.50 =576.99 18/.9 V.0 0.0 0.0 -1.42 106
196 13,3234 112,103 59042 laa/l.15 2032.40  L.50 =962.04 185420 0.0 0.0 0.0 12.63 106
107 38.32%0 11341020 5085.9  L%30.09 2U32.46  Lahe =6lou2L 15575 L. 0.0 0.0 1v.27 107
107 38.5720 112.6344  0500.0  La3h, 1% 2054.3C Le51 =0l1.10 199.06 0.0 0.0 0.0 -$.02 107
194 38,5798 112,5309 06350.0 14643.94 2054.9%4  Lo51 =597.01 194.40 0.0 0.0 0.0 -4.96 108
103 3843242 105.009¢  5016.1 1522415 2U32.48 Lowl =a7le46 153,55 0.0 0.0 0.0 6.17 108
197 33.3250 113.0233 5004.9  1524.l0 2032.5%  L.41 —410.60 153.2¢ 0.0 0.0 0.0 7.52 109
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SBASIC OLRAVITY COURRECTIONS FUR LATITUDEy CURVATURE s FREE Alk, BUUGUER, AND TERRAIN
HUUVUER DENSITY = 2,40 GM/CCy TERWRAIN DENSITY MULTIPLIER = 1,00, NUJ TERRAIN CURRECTIONS APPLIED

GRBAEERG e AR EnNEunAt (RKECTIUNS ®#nokss ik kkahbnb s

" SrA LAT LONMG LLEV DRSFRVED  *LATITUDL  CUuRv FREF LBOUVG ~—==~ TERRAIN ————4% BOUG ANOMALY STA
4 GRAVITY ’ AR FiNER  OUTER  TOTAL + 200.0 [
LI 38.405% L12.5%049  5537,0  1938.38 2000498 1,406 =520.,061) 169.57 0.0 0.0 0.0 21.917 110
LLD 3863250 113.0367 500,99 1%25.09 2032.5% lehl ~470.32 1Y95.10 Ue0 0.0 0.0 .87 110
Lil 38,3250 L13.un33 4991.1 1534.12 2032.9% L4l =469.30 152.85 0.0 0.0 0.0 16.61 11t
L2 38,3250 LLRaL750 OGULS.7  1461.00 2032499 1.50 =503.67 184.26 V.0 (VARV} ‘0.0 14.39 112
113 38.3250 L13.1767 9951.4 142,70 2032.5% L.4Y9 =5560.11 182.4%4 0.0 0.0 0.0 16.39 113
Ll 38.7201 112.501% 5215.0 19%%1.49 SO0 Le44 —495,.93 Lole54 Va0 0.V (VI 17.21 114
115 38.6992 112.%905 59540, 1530.178 200944 1a46 ~=520.808 169.60 VD) V.0 0.0 15.11 115
119 38.37267 1151700 5316.9 1482,65 203270 1449 =946,91 11014 V.0 UeJ 0.0 17.24 115
Lo 3843267 LL3.LILT S{91.3  14d3.75 203¢.T0  L.48 =544,51  LI7.3% 0.0 Q.0 Q.0 16.71 116
ti6 30,7293 112.5044 512%.0 1H%5%0.5%% 20083.,09 L4l ~48ledd 196495 0.0 0.0 0.0 13.97 116
LLP 37527 12,5771 5030.0 1570,.59 206926 Lo4l =412.95 154.04 0.0 Vev V.0 18.8¢2 117
1LY 33,7500 112.5631L 5015.0 1%76.17 2009.91  1.41 =41l.5%4 153.5 0.0 0.0 0.0 22.80 118
L3 38,3317 L13.0917 5029.,8 1%34.12 2033.14  leal -472.94 154.03 V.0 0.0 0.0 18.48 118
LE9) 38,7433 LL2.5903 50848.0 L1564.02 cU09e30  1.42. =4lo.h1) [55.81 0.0 0.0 0.0 15.82 119
LU 38.3333 113.1250 5424%.4 1509.29 203324 L.4Y% -510.16 L6616 Je«Q (VY] U.0 18.55 119
120 38,7378 LL12.6157. 5250.0 14%47.97 206B.83 L.44 ~493,063 1060.79 V.0 0.0 0.0 1U.56 120
L20 38,7712 112.C31T S5200.0 149%4%2.01 2D0%.13  Leah —H494.51 161.08 0.0 0.0 V.0 6.53 121
121 3d.33483 11'e203  4933.8 LY26.90 2033.72 Jel =409.08 152. 18 U.Q 0.9 G.0 del4 121
1722 33,3383 113.0387 4933.v  1%29.07 2033072 L4l =40LB.O2 192403 0.0 V.0 0.0 9.93 122
122 38,7398 1loe 6082 95250,0 19%%49,46 2006301 la44 ~494.19 16U.Y96 0.0 0.0 0.0 1.217 122
173 30,7430 1126090 BL1Hie0 15%%4.57 200930 L.43 ~48S,6¢ 158.17 0.0 0.0 0.0 1.30 123
12% 34,3483 112, 0467 4930, 1S30.49 RAVE X Y Lol =90detr  L1H2e07 J.0 [VIRV] U.0 11i.63 123
L7% 3be3sal LL3IONY?2 491,10 D, 3L 2033.7% leat -409.30 152.85 Uel (VY] 0.0 5.60 124
1724 38,7357 LLZ2.660%) 5199, 144,00 2008.05  Le43 =4dbed5  159.09 V.0 Vel g.0 3.28 124
12% 3. 1209 L1263 10 H4l2.0 1533.20 2001.31  Le@G =Ylbead 161.57 0oV Vel V0 11.34 125
120 33,1260 112.6199 S3771.0 1%540,06 2000e82  Le4% =Y0%e50 104407 V.0 V.0 (VI 11.68 126
127 38.06493% 112.71319 5T6LH40 1509%.50) 206007 Ledl =9%42.03, 176455 0.0 U.0 0.0 8.98 127
2T 38,0140 L13.1410 59562.0 145%494.58 200930 L4l =522.96 170.33 .0 Ue0 0.0 S.44 127
12°0 38,0407 LL3A.1712 54603 1402.18 200597 L.46 =513.,40 167.22 0.0 Vel 0.0 0.94 128
12¢ 3d.662Y 112.72494  5950.0  1493.9% 2002623 L9 =5H9.42 i8Bl.2i Jed 0.0 0.0 T.43 128
127 348.075%4 112.1129 60S0:0 1485.00 2003.34  1.5C -568.81 "18%.28  J.Q 0.0 0.0 3.78 129
127 28,0273 113.2327 S157.1 l4ds.34 2006.51 L.43 =4da.51 157.93 V.0 Ue0 0.0 5.38 129
LY 3843%13 LL3.099T 597%.1 1532.95 2034.03  Le%2 =411.10 15539 J.0 0.0 0.0 19,22 129
139 38.02H)0 113.2100 5302.1 1473.5) 2006,%2 Lot —49.94 1062437 0.0 0.0 0.0 6.73 130
14) 33,6924 112,738 5930,0  14945,00 2064.34 41,49 =557.5%4  LUl.60 V.0 0.0 0.0 S5.64 130
131 3347036 11c.T0c4a 59400 149d.L03 2009472 1.9 =558.48 18l.9Yl Je0 0.0 0.0 7.39 131
131 33,0315 112.0992  5997.3 1443.12. 20006.33 L.y =%54.47 180.06U V.0 0.0 0.0 8.67 131
131 38,3467 L13.0203 4 MLeU  L9¢HB.29 2U3a.9% Lol =40d.34 152.5% 0.0 0.0 V.0 8.24 131
132 3d.3%0f 113.0733 5013.1 14935.92 2034495 1.4l =4lla3? 153.5¢ V.0 0.0 0.0 17.90 132
132 33,7253 L12.574% 5H120.0 L1%6L.03 2uvlelil Le%d =4dleel 156179 U.) V.0 V.0 lo. 44 132
132 330348 115017397 5544%.9 1453,04 U074l Lol =521a30 169.41 0.0 ¢ XY 0.0 2.90 132
193 38,7151 1129937 94960.0 15%42.20 C 2UbuLL A Lo =513.36  jol.21 .0 [VIY) 0.0 20.06 133
134 38.7232 112390 95073410 L1540, 34 2061.95%  L.64 =L1T.41 1685 (VY] V.0 0.0 20.21 134
P44 38.0287 LU13.24%0 9263.1 l4v4.60 JOUY9. 2 Lef44 =4MN4 87T 611U 0.0 U.0 0.0 7.9 134
L4% 38,0022 113005 5355,0 1438.34 200%.51  1.9G =5%9.,90 182.37 U.0 V.0 0.0 4,86 135
149 38,7381 112.5318  5400.9 1052.049 20008606 Le4Y =507ed3 165437 U.0 0.0 V.0 24.00 135
136 38,7433 112.5343  5220.0 1563, 1% 2009.6U  Le4% —490.81 159.806 0.0 0.0 V.0 23.406 136
VA6 33,3533 1130092 a98l.9 L1H25.10 JulS.04 L4l =46B.6G  1H2.5T7 Ve 0.0 [VERV] 4452 136
L34 36843733 113502083 wllo.d  Lhldedd 2035.046  L.al ;}gé,g% }é%,#j D.0 VY] 0.0 .93 137
AT 38.5953 112.64031  5850.0 414t 60 2056434 =146 50092 95,15 u.o 0.0 0.0 - 2.9% 137
L37 38,0057 L1l3.1992 999% 40 14ail.3) 20U%.82 1450 =503.75 1lu3.02 0.0 0.V V.0 6.64 1317
L8 36057125 1125710 o0lluel Ll4th.93y J05%e2  Le50 =5744%45 LUT.11 V.u U’ 0.0 . -3.417 138
129 38,6006 112.5096  $920.0  ladl.lo 209746 L1449 ~5356.60 18Le29 0.0 0.0 0.0 -2.39 139
139 38,3%42 113.2478  6253.9  L4Y3.5906 Q05541 1eBa =587.90 191.52 0.0 0.V 0.0 19.41 139
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BASIC GFAVITY CORHECTIONS FUR LATITUUE, CURVATURE, FREE. AJR, BUUGUER, AND TERRAIN
BIUGUEK DENSITY = 2,40 GM/CCy TERRAIN OudSITY MULTIPLIER = 1,00, NU TERRAIN CORRECTIUNS APPLIED

SRIRDnARFRRT IR ARLd e X CORRECT IUNS *%ssxhshxsssnbdsads

STha LAT LONIG [N RY UdSTRVED  =LATITUDE  CURY FREF BIUG -~—~= TERRAIN =-=—-% BOUG ANUMALY STA MAP
[} GRAVITY ‘ AlR INNER QUTLR TOTAL + 200.0 [} ]
140 38,3450 113,037 S5108.9 1531.217 203518 le42 =410.3T 156.40 0.0 0.0 0.0 18.58 140 2599
LA 3H,0%2Y% L13.2408 50938.5 l4Yn.lU 2012417 let2 =618.92 15998 V.0 0.0 0.0 553 140 5118
140 34,5531 L1I2.0898  5919.0  146T.69 20%2.%d  1.49 =50ule.ta 183.10 0.0 0.0 0.0 -1.35 140 1
Lod 38.91L5 112.0917 0242.0 1451.00 2048e93  1L.9]1 =586.806 191.15 0.0 [VINY) 0.0 -3.73 141 1
Lo L530055%50 Lloaeloll Haul.0 144 1.22 d03%.18 1.51 —00UY.19 L197.13 V.U U.0 V.0 lu.58 141 2599
140 3d.0270 1L3.0H03 6l2%.6 142d.4%8 2002430 LoSC =HT%.93 187.59 V.0 0.0 0.0 3.06 141 S1lls
142 3d.35%67 113.1043 5715.9 149%.uU8 203%.33 Loty =531.42 LT15.U4 V.U V.0 0.0 19.65 142 2599
142 33.51/3 112.6136 6144,0 1451.07 2049.44 1.%0 =5771.65 1lH8.15 (VY] 0.0 0.0 -10.38 142 1
143 38,0230 112.7338 5590.0 L517.060 2058.80 Le47 —=5H25.58 LT71.149 V.0 0.0 0.0 11.19 143 1
Lan 38,0217 L1Z2.7490 537560 1H20.90 2059 el Lol —=523499 LTV.017 V.0 V.V U.0 13.00 144 1
Lan 810602 1131025 58510.2  Lard.9u 20L3.19 1.49 =500 1797443 0.0 0.0 0.0 5.76 144 5118
145 38,0197 L2718 H035.0 LS50 )H4 205849 Lol =H%29.8L LI12.51 0.0 0.0 UeO .87 145 1
La% 383610 L13.U398 4909.1 1Y30.09 203071 Letl =06T423 15%2.1Y VeV V.0 0.V B8.03 145. 2599
146 3 IOHLT LL3.0%43 473060 1534433 203511 1ol —4ude2% 192451 0.0 O.U V.0 13.40 146 2599
Lat 38.6234 LE2.5935 HT4%.0 15%03.40 20T Le48 —939.¢1L L15.03 Vel 0.0 0.0 GoT4 146 1
Lo 0 3001007 L13.2420 507T4H.L LH)06.13 T 2014011 Loh2 =617.27 15%.45 D0 U.0 0.0 2.44 146 5118
161 33.6212 112,60699  S300,0  1500.9% 2009. 13 Le48 =91%.32 117.62 Vel V.0 Ue0 T.94 147 1
L4l 3836101 11400100 H0L6ea  1239.02 205%4f1  La4l =0{1.04% LY3.01 U.0 V.0 0.0 1%.87 147 2599
1400 33,6240 112.6499  5d47).0 14906,10 20978 1La45 =591 .20 LIZ.T16 0.0 OeV 0.0 T.57 148 1
141 SH.06109 11Z2.06294 5900,0 1490.10 20584 1% LehY —=5Y4,12 LY¥V. 63 0.0 (VXY 0.0 525 149 Y
L4 38.3033 1130517 49/n,0 1533.9% 20399 Lol —Hhbs.01  192.45 u.0 0.V 0.0 11.85 149 2599
Slaw A8, 1283 113.2147  5082.0  1494.04 20LYe3Y Let2 =4ll.86 -L55.03 V.0 0.0 0.0 3.48 149 5118
150 3u. 1290 LL31alT 540%.2 14dl.5H1  20LY. 3T leb4b -513.86  L6TL.31 V.Y 0.0 0.0 L2.18 150 5118
L%L $8.3647 LLad2%34 6144} L14063.373 2046403 L% =5dle4l  1d9.38 0.0 Q.0 0.0 17.83 151 2599
LS 3843603 1)5.0092 490%e1 1525410 1 2036.3%  lewi —401e¢3 152.1Y8 .0 V.0 .0 2o40 153 2599
Lo 38,3683 113,023 4uni.o 1928.9¢ U366 3% Lol =401.11 152410 V.0 [VIRV) 0.0 7 Lel9 154 2599
L5% 38,3683 LE13.0690 5H5022.,9 153%.J0 203C.39  Lenl =412429 193.82 U.0 V.U 0.0 1%.76 155 2599
157 38,3717 LLALIBLT 6165%.0 L4ul.G! 2030Geh  1oeD0 =579.L3 LBB.YBO V.0 V.0 0.0 1%.35 157 2599
L9 333750 1150333 Hedled L8200 21 U0 Lehd =491.93 16022 V.0 O.u Q.0 17.55 154 2599
Lo 38,3767 Ll 32300 HCT9.) L4l 02 2037.00 1650 =U/11oYY l8ub.la 0«0 U.0 V.0 .82 160 2599
163 28,8050 1LL.2083  5964.9 1480.00 20371a5s8 Loty —500.8L  LBLLOT J.0 0.V U.U 18,84 163 259§
Love 4708863 113.07433 7 S042.0  1529.48% 20306411 L2 =414.08 154,41 V.0 0.0 V.0 10.00 l64 2599
L6 Ru. 3943 11,0697 L0830 1933,.139 2038, 11 Lo —417.93 15%9.060 V.0 U.0 G.0 16.613 165 2549
Lisr I8, 30087 11 3.93063 5H032.1 L528e 43 PATE Y I & lehl =4(3.1% 154410 0.0 Vel V.0 Ye33 166 2599
L6/ A8.300 113, 0850 S5179.7 1532.41 203,20 1443 =486.20 15d.35 0.0 0.0 0.0 20.517 167 2599
16 M3.,3917 113,090 HI52,0 1522.2°2 2030440 leah =903.2¢ 103.9%0 0.0 Ve U.0 2L.649 168 2599
Loed 38,1667 LL3.0L730 5015.0 1L504.53 20Ldenl el ~4TT.1Y 155.42 Ve 0.0 Q.0 6.21 104 2
Lo 48,1566 113.2U050 50600 1504.20 201709 Lleite =4l4.0Y% 154.59 0.0 VeV 0.0 9.05 169 2
L7) 33,1728 103,202 037,090 150%.494 2019421 - Lleal =673,0L 154.25 (Vi) J.0 O.u 3.2 110 2
LIV 3843925 LLE3.095%)  5352.0 1522.20 203370  Lo®5 —503.22 163.90 V.0 Q.U 0.0 21.060 170 2599
L% 38.3993 111,0279  50%4.9 1520404 2033.499  L.42 —4(4.36 154,50 Jg.0 VIRV 0.0 5.54 LTS 2599
Lo 38.39¢3 114.0690  5121.0 L1529.6¢ 2053 LefZ —4dlebl  150.83 0.0 U.0 V.0 13.u49 176 2599
LI 38,4017 11 3.2350 69023 14748.19 2039.2F  leYu —504.33 143.81 U.0 [VIY) 0.0 17.93 180 2599
L3l 30,4017 113.2400 6030.2 L14lo.nl 2039423 100 =560649Y% 184,67 0.0 V.0 0.0 17.98 181 2599
132 38.4017 Li3.2433 GLO%.7 1%15,54 203%9.28  Le90 =5068e34 lod.12 Je. 0 U.0 Ue0 14.03 82 2599
L33 38.40L7F LL3.246T Gl54.2 l4od.al 2039.20 1.9%0 ~573.61 188.47 V.0 - 0.0 0.0 17.81 183 2599
Lidee 3HL4N33 1122000 484,00 l4d4a,l0 2039.403 1.4 =5%44106 180.50 V.0 V.0 U.0 17.50 184 2596
135 3d.4033 L15s.21433 S5607.8 14u83.93 203,93 L.49 =55%.4% 180.92 V.V VeV | Vel 17.55 145 2599
LAD 384033 115.27244%  S5%44.0  14iB. 1) 2039 .43 L.YU =Y02e.0T 133.27 J.0 V.0 0.0 17.2¢ 186 2594
L3/ 3d.4033 113,2300 H973.7 Llalu.0ol 203905 Le4 ) =50Le0Y%  LBLeYe V.0 Vel VeV 17.490 LT 2599
T3 3Bs030) LD .003) (EN RN 152n.12 2039491 Latl =062.39 152.88 (V] 0.9 [VIPRY) -0435 189 259S
L2 33,4059 1131900 5920,9  1aT7l.11 205%%e? L4 —5%0469 18l.32 Ve 0 [V ReV] 0.0 11.41 190 2599
Ll 5844000 LL3.01133 9S5HHG.SY 14H0.15 20397 LofY =553.49 180.27 V.0 [V 4] U0 12.27 191 2549
172 38.40%) 11.1947 H8T2.0 1432.20 20394097 La@5 =5H92.09 1719.3¢ 0.0 V.0 [V 13.47 192 2599

LV 38,4950 114.2017 S319.72 14an6.44 203940170 V.65 =S4T 13 1 TIRL2. 0.0 a0

0.0 ' 14.34 163 2599
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BASIC GHAVITY CORRECTIUND FUK LATITUDEy CUKVATURE, FREE AR, BOUGUER, AND TERRAIN
BOIGUEK DFNSTITY = 2,40 GA/CC, TERRAIN DEUSITY MULTIPLIER = 1,00, NO TERRAIN CURRECTIUNS APPLIED

AR Rt bh ru kAR LUORRECT IONS #%xusdkddsrsbshpnihek

LAT LOnG ELFY OBSEAVED XL ATITUDL UV FREL B80OUG ————~ TERRAIN ——=—-#% BUUG ANOMALY STA
' GRAVITY ALK INNEX OQUTER TOTAL + 200.0 [

30,4030 113.2067 S849.7 L4aub.ob 2039.% 1  Le4% =550.00 L79.14 0.0 0.0 0.0 15.34 194
38,4050 113.2087 539%50.,0 LabBh.42 2037457  LebY9 =550.03 179.19 U0 0.0 Q.0 15.23 195
3044950 113,2100 58BH5.3  1aB5%.40 2039.57  L.4Y =5%51l.51L LT79.060 0.0 V.V 0.0 16,21 196
a0l 1V3.1000 592/7.1 14Tl 2039472 L.44% =951.27T 181.51 0.0 0.0 V.0 11.66 197
38,7087 1120768 529%.9  1493.58 207 Led?  Lawe =43T48H 162415 0.V 0.0 0.0 -43,4% Ly7
IBT102 110027 92811 1495.11 20712421 Le8h4 —4304%% 1061.73 0.0 0.0 0.0 -43,72 158
INLA0MT LE2.07133 596540 14T4.70 203012 La4) =%00.%1 1d2.70 0.0 Vel 0.0 11.70 198
Iean6l 1121400 Slac4e  LA4TI.%0 2039002 L4949 =H0Llell  LUL2.YG 0.0 0.0 0.0 11.02 199
SH. 003 110338 5244.0  1499,29 2002405 Lot ~493.04 160,72 0.0 v.0 0.0 -42.18 199
34,3117 1120147 5251.0  1%05.11 - 2070484 lo4a —a93.772 L6Y.8L 0.0 [VI) Q.0 -3d.76 200
33,4007 11340350 59H9.0  Lalh.al 20394170 La4 =500.17 Lld2.40 Ueu V.0 0.0 10.91 200
Mol/LZ V301092 5090, 15%04.93 2ULYel0 1442 =475.00 154.083 V.0 0.0 JeV 3.91 201
FJJLTA3 I3 17738 H041.0 150h.5¢2 2019479 Le%2 =4T0.55 154.50 0.0 V.0 0.U 4,85 202
Y 3B 4083 1) 50000 S5284.1 1528.90 2U3%+00u  le@th =49G.84 lOl.u2 Ja 0 Oev VR 22.61 202
A3 1723 1131362 H5060.0° LH07.43 Z20L1%alG L4 2 ~413.90 L1Y4.34 UeU 0.0 0.0 6440 203
33,4034 113.1033  5104%.0  1409.33 2039,.06  L.50 =5{3.89 Lu6.Y3 V.0 V.0 0.0 10.98 203
3040710 1131941 502%.0 15C8.5%0 20L9.0% Lle4l =472.49 153,489 0.0 V.0 - 0.0 6.64 204
ANLA033 1131690 00006.2 L4l2.15 203906 1.9 =564.70 183.93 Vel V.U 0.0 11.56 204
38.1640 L13.1HLS 5C82.0 150%.59 20LU43  Lohe ~0ll.84 155,03 Je U 0.0 0.0 T7.95 205
A.410U8 1.2.0655 SI98.1  1%25.80 2040404 1+43 -4delb6 199,19 0.0 0.0 0.0 13.93 2C5
3B.16103 113.1890  S08.2, 150%.43 2013.20 1e42 =417.84 155,65 Ve 0.0 0.0 7.92 206
38.153% L13.103% 5062.0  1504.80 2OLI.9%  La4e —41%.96 193,02 0.V V. V.0 b.38 207
334007 113.965%0 S198.1  1525.97 2040.16 1.47 —4d8.16 159,19 0.0 0.0 0.0 13.95 207
1341542 1122133 504H.0 1502.43 200157 L@l =414.65 154,59 0.0 0.0 0.0 3.50 2C8
3841517 1l3.2216 5053.0 1501.:33 2017035 1442 —=405.12 1564.74 J. 0 0.0 0.0 3.43 2CS
3de 1463 11322342 5053.0 1901.97 2017.06 lote =4l%.59 154,90 Ue0 V.0 0.0 4.18 210
38,4142 113,540 HS151.9 1524.14% 200038 L4 =484.41 L50.T1 V.0 =0.0 .0 12.971 - 210
H8.5000 L12.9907 4969.0 1531.47 2047.92 Lol =0061.22 152417 0.0 (V) 0.0 =2.41 211
3944150 113.1433 5751.9 1490.90 2090.45% l.4is =540.81 t76.19 Je 0 U.0 0.0 13.63 21l
38,4147 115.1308 5622.0 1901452 2O4UTT Lol =5208400 L112.17 Vel 0.0 0.0 15.61 212
2 38,5317 LL2.9908 4922.0 1541.94% 2050470 L.40 -4062.80 150,73 0.0 (V) 0.0 1.91 212
35,5533 1124960606 4728.0 15%46.94 2U%2.60  1.40 -463.36 150.92 0.0 V.0 0.0 534 213
3849200 1L3.0300 H102.0 1525.33 20904087 1442 =419.72 150.24 0.0 0. 0.V 7.00 213
38.5350 112498006 4910.0° 1%53.3512 2355430  1e40 =4GleGT L50.306 V.0 0.0 0.0 4.09 214
3. 4200 LL3.098Y H3Ta,0 142%.12 U037 ief5 =HUY Y Lo4.5T 0.0 0.0 0.0 22.49 . 214
34,7183 W1Z2.9700 4343.9 1L2.41 2061412 1439 =45%%.31 l4uv.31 0.0 0.0 0.0 31.02 215
BB.4207 Mts5.1333 S0TOLL L479.31 2U408 ) Lefy =591.91 L19.76 V.0 0.V Ul 9.07 215
53. 6850 LL2.9400  4849.0 L580.175 V0N LU Led) =429.70 LaY.72 V.0 Va0 0.0 25.14 216
38,6933 LL2.043% 4g9%,0 LS5T04472 206140 L4l =460.26 laveyu V.0 0.0 Q.0 17.98 217
38,4250 LL3.10143 548609 LS 0.9 204Le33 Lledl =515.H9 168.03 Je0 Vel V.0 . 25.06 211
28,0183 L1Z2eD150 48%3.0 15672.09 2058432 la3u ~450.08 lav.71 0.0 0.0 U.0 10439 218
33T 1 L12.9550 4841.0 - 15%99.00 2009706 139 =455,18  Llab.zd 0.0 0.0 0.0 34.70 219
Ju.4267 LL3.0Z43  S008%.9  1920.%2 2001.60  Lo¢ —4loe2i  Lb%.1Y Ue U (V) Vel $.9d 219
33,0759 1129317 49100 19590424 2002411 Lew0 =461.61 150450 0.y 0.0 V.0 34.04 220
WML, 4333 113.0100 5015, . 195264.0606 2064.U0  L.al =471.5% 1%3.58 J. 0 0.0 (VY] -U.84 240
3G GULT 112487067 486(e0 1274439 20T eetts o399 =45T.03 149,05 0.0 U.0 0.0 271.08 221
" 3440350 112.5433 46T2.0 1593.07 2077.3) 1.40 -45%9.10 149,20 0.0 0.0 U.0 23.13 222
38.42450 L13.171%03 559%.1 15%03.46 2042.2) Lol =%22.31 170.12 0.0 0.0 V.0 11.97 222
38.69LT 112.9401 4993,0 151%.973 2069.00 L4l =469.90 151.74 00U 0.0 U0 23.91 223
33,0750 LL2.9133 4999.0 1563.11 2063430 LAl =al0.06 153,09 0.0 V.0 0.0 21,00 224
33,4303 Y15.0012 S3038.1 1Yl6.33 2082432 Lot =493.62 102440 V.0 0.0 V.0 18.78 224
13,4357 113,117 5540.4 1505,76 2042.35  Le46 —520.%% 169.59 0.0 0.0 (V) 12.94 22%
34,6550 112.45/00 5080.0 1501.84 2001459 1442 =4T1.05 155.5( 0.0 0.0 0.0 20.95 225
33,6967 11283106 95410.0 LS4L.41 060,81 1.4Y% -508.07 165.68 0.0 0.0 0.0 22.19 226
13,4307 11341350 5544.3  14904.04 2042.35 1.4 =521.29 169.79 0.0 0. n.o 1o an e
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, BASIC GRAVITY CORRECTIONS FUR LATITUDE, CURVATURE, FKEE AIR, BUUGUEKR, AMD TERRAIN
BOUGHER DENSITY = 2.40 GM/CCy TERRATN DEaS10Y MULTEPLIER = 1.00, NO TERRAIN CORKECTIUNS APPLIED

kxR ukusrsart CORRECTIUNS ®oesabceabassssobaisd

SVA LAT LUNG ELEY QUSERVED  2LATITUDE  (URY FREE BuuG -~~~ TEKRAIN -—--% BUUG ANUMALY STA
4 ‘GRAVITY ALR INRER OUTER  TOTAL + 200.0 "
277 3%9.4333 113.1293  5447.4 1512.09 V4250 la40u -512.22 106.83 U.0 0.0 0.0 L3.52 2éT
22T 3846250 Li2423%0 5S5U7T5%.0 L4aY1.0% 205390 Le49 =592.37 19492 0.0 0.0 0.9 5.70 227
228 38.6282 112.6800 5T7d7.9 1500.385 2059420  1.48 ~944.29 177.28 0.0 0.0 0.0 T.17 228
224 IBe4390 113,0492 5353.9 1521.96 2042.50¢ 1445 -5C3.87 164.11 V.0 0.0. 0.0 17.171 248
220 5846200 112.7200 5521.0 1510.40 2088.40  leadl =52d.50 LT12.14 0.0 0.0 0.0 6G.88 229
239 38e0333 112.7000 5573.,0 1522.41 2059.064  Ll.47 —=523.70 17053 Ue 0 0.V 0.0 14.49 230
231D 3644400 L13.1250 5434.0 1513.57 2042400  Levo =H1093  L06,41 0.0 V.0 V.0 13.99 230
281 3844400 L13.1533 5553,1 15038.106 2042,040 loal =522.12 170.006 O.u 0.0 0.0 1l.11 231
211 38.6450 1172.7967 5429,0 1532.30 200V.01  La20 =510.45 166420 U.0 0.0 0.0 4.4 231
282 3801817 LLl2.d84d5 5190,0 156,07 2003.87  L.43 =-487.99 1548.94 (VRgV] 0.0 0.0 19.80 232
233 38,7007 1128143 52717.0  L543.71 2065403 La4s =455, 161.44 0.0 " Uev Q. 11.00 233
234 AH. 44T LL2.0283 0 5)069.9  1W/Z4.14 202,19 L4l =410.10 195.¢0 V.0 U.0 0.0 Se.317 233
dbe 3UT3) L12e 20T HLIB8T.0 15Hl.30 200310 1e%3 =447.71 158.u45 0.0 0.0 Ul.0 10.64 234
23 Beahaall L1311 541 4,0 L1vlo.07 2042.1) 1449 =5UB.9%  lob. 17 V.0 0.0 0.0 15.01 234
8% Asehnll 11341207 DW21.9  LbLh.TA4 £0%ce ' Lefth =509.79  lob.04 V0 V.V 0.0 l4.24 235
217 44,0217 L12.8033 5094.,0 1350.40 2058.00 1le42 =4 (4.9 LY6,00 0.0 0.0 0.0 - 13.33 235
24 U017 11290000 503%.0  154de% UG le4l —4l3.42 LH4.1Y 0.0 0.0 0.V .54 236
die MWBLAMLT LLLLOTT HoUn, L LAl ah 2042.19 L.48 =535.05 174,50 Vel V.0 VeV 10.42 236
207 38,4425 113.2313 6137.1 141l.09 2042447 Lev0 =STT7.19% 184,00 V.0 0.0 0.0 16.51 231
23T 3845083 LL2.9938  502%,0 1%41.02 2052.00 1.4t —-412.44 153,89 Jeu - Va0 0.0 5.60 237
237 38.0L00 L12.7%33 4950.0 135L.41 2097497 Leul —466.0% 191480 J.0 0.V 0.0 6.71L 231
23 L9000 112,703 502%,.0  15297.00 2007.32 LAl =412.29 153.82 0.0 V.0 0.V ~l.80 238
23 38,4433 113.0433 HlZ2.r 1L3le.1l4 2UAZ. 0N Lo43 —4U32.30 157,10 (VY 0.0 0.0 12.006 239
280 3 6T P 3.21LT Sl6denN L4V 24 2021.40 Lto43 =4dbedy  Lbd.20 0.0 U.V 0.0 ' 3.18 239
20 3R, 1950 113.3033  S1old.0  Levyd.nl 2UZ21.0% Lea3 =-415.36 158,00 Ve 0 0.0 V.0 3.12 240
200 38344433 LL3.1133 bSaT3.1 15k ne !y 2042.9%  Le40 =514.00 167,01 V.0 V.0 0.0 1.3 240
290l 38.44%s ML LLOT  54T4,.1 1513.17 20420 L.96 =514.06  L6T.04 V.0 0.0 0.0 1%.82 241
2l 331950 113.3333 5202.0 1491.44 202Leld  Le%3 =449.12 LY9.31 0.0 V.0 0.0 -1.29 <4l
el 360300 LELse30061 5123,0 149104 20l 743 te2 =441l Lbu.UY 0.0 Va0 - Q.U l.19 242
297 38.4450 11,1100 54696 1517.44 2043.0% L.46 =513.43 L6123 0.0 0.0 0.0 19.10 242
298 3.446T7 L13.1033 5435,3  1520.3 2043.23  Lefth =511e00 166,45 0.0 (VYY) 0.0 20.74 24)
2% 34,1800 113.20d3  5094,0 1500.14 2019.¢3 1442 -413.91 150.00 0.0 0.0 0.0 l.86 243
So6 33.1000 11 3.2600 S3712.0  LS01.57) 2019.03  1.42 =4T0.90 155,32 V.V Q.0 0.0 1.80 244
cth JdH40T LL3JLD6T  HA4C 8 LSLO.LL 2042028 La4b =91 d2 166483 0.0 0.0 0.0 19.81 244
245 38.16450 113,303 5088.0 14971.15 2U18.52 L.42 —4ld.41 155,81 0.0 V.0 0.0 -0.20 245
206 28,1550 113.2800 5052,0 1500.94 201H.92 L4422 =415.,02 154,11 VeV 0.0 0.0 l1.31 246
2wt 35e44U3 L1308 54060 1521, 16 2043.38  L1o4% —508.34 165.57 Vel 0.9 V.0 19.70 246
Ade? 33,443 1V3.0008 5411.0  1H21.90 2043.38  1.4% =509.42 | 106%.92 V.V 0.0 0.0 20.03 2417
ol Bpeloal 113.2500 5S043,0 1502. 37 L0892 L =4lheld  LD4, 44 Ue0 0.0 0.0 deld 24l
22 31650 1L3.335) S104.0 L4 rd 2018452 1442 =419.71 1506430 U.0 0.0 0.0 =1l.43 248
25y 330483 113000l T 5696.8  LAa9?edY 2043.38 Le4H =939,063 174,40 0.0 V.0 V.0 10.20 244
24D 53413067 1133300 H072,0 (48903 2ULG.OA  La4g =416.40 199,32 0.0 O.v 0.0 ~6.25 249
2 34500 1130907 533,07 152L4.05 2043.52 Ll.45 =H07.14% 165,14 0.0 0.0 0.0 19.03 249
290 384517 13,0900 S36%.h LY24.40 2043.017 1,45 ~504.76 104,40 0.0 U.V 0.0 19.70 250
29 el 300 L13.2933 509%2.0  LAavl.ld 2009005 Lo42 =a4l5.08 154,93 Vet) 0.0 v.0 =4.95 250
290 38150 11302317 H0h2.0  1496.21 2015.4%  1.42 =415,96 155,02 Oet 0.0 0.0 0.28 251
290 38,4500 1L3.,0933 5330, 1522699 LVG3.01 L e0H =HUD.3 164474 0.0 U.0 VeV 18.87 251
252 36,1230 113.3460 S5113,9 146493 2014.%H  1.42 -430.76 1%6.54 Vo0 0.0 0.0 -5.40 252
253 380167 113.333% 5359,9 1483.28 201429 Le45 —=503,50 163.99 0.9 Q.0 0.0 1.06 2%3
293 38.4533 L13.0%¢3  5095,1L L1v3T.46 2U43.82  Llah2 —419.00 156,03 J.0 0.0 J.0 15.26 253
2% 38,4523 113.0867 5353, 1526. )4 2043.d2° l.4Y -503.34 163.94 0.0 0.0 0.0 20.22 254
2y 33,1017 LL2.41d3 Sa4lu.0 L4aT6.15 20l2.97 1.4C =-514,31 167.51 0.0 U.0 0.0 9.12 254
295 3341253 L13.42067 55%4.0 14715.54 201487 1.47 -922.21 L7T0.49 J.0 V.0 0.0 kle32 255
&9 38,4533 LL13.2033  999%,9 1478413 203,82 1.50 =563.75 183.62 0.0 0.u (V) 1294 255
230 3841617 111.4343 5732,0 145H.068 2013423 1.48 =543.64 V77 .07 n.n non AN LI e
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BASIC GRAVITY CORRECTIORS FCR LATITUDE, CURVATURE, FREEF AlR, BOUGUER, ANU TERRAIN

BOUGUER DENSITY = 2,40 GM/CCy [ERRAIN DENSITY MULTIPLIER = 1.00, NU TERRAIN CORRECTIUNS APPLIED

RO RS A A O RNRE T CORKECTIUNS #RASakes sunshanuss
STA LAT LUONG SLEV DBSERVED  #=LATIIUDL  CURV FREE BOUG

~~—— TERRAIN —=-=—% BUUG ANOMALY STA
i GRAVITY . AlR INNER UUTER TOTAL + 200.0 "

296 38,4550 113.0353 9317.70 1520423 2043.96  Le45 =505.95 164.6Y 0.0 0.0 U.0 21.78 256
251 38.0700 113,4467 5208.0 Latl.23 2010.20 1.449 =445,33 101.33 ~ 0,0 V.0 V.0 9.59 257
253 18.0433 113.4450  S114.0  1490.27) 2007.5871 le42 =4d0.35 156.01 0.0 V.0 0.0 5.24 258
2% 38,4507 113,0083 4957.9 1530.05 2044,11  1.41 =4066,07  151.80 0.0 0.0 V.0 ~l.18 258
259 304567 113.0783  5440).3 1522.10 2044.11  Le%6 =511.51 160.06V0 V.0 0.0 0.0 2l.44 259
259 34,0050 113.4333 5001.0 14l3.41 2004.51 L1.42 =4/T.75 155.00 0.0 0.0 0.0 -9.97 299
25) 3644567 113.0300 542009 1523.53 2044.11L l.%t =510.22 166,18 Q.0 Q.0 0.u 22.00 260
250 38.0050 113.4%33 5046.,0 1481.238 2004.51 Le42 =478.22 155.75 0.0 0.0 0.0 ~-2.18 260
251 33,0000 113.47933 5305.0 l4u9.49 2U04.37 Le4d =-438.0L1L 162440 U0 U.0 0.0 11.32 261
SVl 30eanl 1131600 HT2lel  14794.82 0%l L4 =537.,91 L175.20 Va0 0.0 0.0 11.94 261
202 38.0283 11%.4050 5093.0 1473.11 2000655 Lle4l =471494 1595.066 0.0 0.0 0.0 -12.58 262
2oV 380761 1142550 H5096.0 1474430 200041 1.42 -419.16 156,006 ve.l0 O.u u.0 -10.43 . <263
23 JLenaDlT 11,2325 623741 1467.01 20%4.20 lebl -591409 192493 0.0 Ve 0.v 20.60 263
26-¢ 33.020T 113,3300 51160 1«4l7.18 2006.41  l.42 -481,0%  156.067 V.0 0.0 0.0 -6.28 264
296 3344537 11341232 5530600 1Hl4.04 206437 L4l =32244) L10.15 0.0 V.0 0.0 21.05 264
233 I8.0%07 113,3300  509%.0 14480.085 2009.03 1.42 -4171%,0/ 1%6.03 V.0 0.0 0.0 ~6.57 265
23% IH.4000 113.024%  SUld.0 1533.44 2V44:140  Lehl =4lle33 L153.067 0.0 0.0 0.0 5.78 265
2o 3344500 L1o.10L H43T.0 LY. 18 044,140 1le406 =511.21 16650 0.0 OeV . 00 19.62 266
266 383Uy 112.8402 T4INN,0 13713.96 2031422 1450 =023.%0 221454 V.0 0.V 0.0 11.80 206
200 3441190 113.2933 50608.0 1492.59 SUl4ala 142 =4T14,06 155405 Je.0 v.0 0.0 -1.86 2617
208 3841900 113.3133 S074.0 Ll4ov.l)d 2002.33 1.42 -411.07 15939 O.v V.U 0.0 -3.41 268
203 3840633 113.1%463 S57T17.3 1496434 2044.70 L.42 =531,0L0 175.10 Je U 0.0 0.0 12.066 268
29 38,1900 113.2717 50810 Lavus.u? - 2U0Lldesd  Laal =471l L155.060 Q.0 0.0 V.0 1.87 269
2749 3d.9783 13,3417 >107.0 1432.09 201093 l.42 =4d0419 156.40 0.0 0.0 0.0 -6.40 210
219 38.4607 113.1908 5993.1 1all.108 2045.16 1«50 =563.47 183.53 0.0 Q.U G.0 11.06 210
Il 38.056/7 113.30667 593640 1476.10 009,03 le42 =418.22 155.75 0.0 V.0 0.0 =-11.21 271
211 38.4700 113.96000 5179.1 1536.73 2045428 143 —486.9T7 158.01 0.0 0.0 0.0 18.38 211
212 38.0350 1132943 510,99 1433.44 2008.89  i.42 —-419.%4 1506.109 V.0 V.0 0.0 -3.52 12
T2 38,4700 L13.21683 6303.1 1562.063 2045.28  1a51 —-372.61 193.03 V.0 0.0 - 0.0 15.42 272
274 33.0950 11:3.2533 5113.0 1489.1301 20C8.39  L.42 -430.70 150.58 0.0 V.0 0.0 3.18 213
<1y 38.4703 L13.1545 5T¢24.0 1499.98 04951 le4l —538.55 175.41 0.0 0.0 0.0 15.43 21713
274 38,4731 113.1367 S5T24,1 15G2.51 204551 1.48 =538.19 1T2.29 0.0 0.0 0.0 18.41 214 .
274 38.05613 113.2330 5212.0 1484d.09 200%.00  1.43 ~4'70.06 153.61 0.V 0.0 V.0 8.10 214
215 3837670 L13.0L200 50668.,0 1519.93 204587  Lo47 =532471 1i3.58 Vel 0.0 0.0 22.03 215
21% 38,0562 113,2143 5369.0 147d.99 2007.00 Le4b —-504.82 164.4¢ (VERV V.0 0.0 8.93 215
21n 38,0267 113.,2943 51230 1479.180 200C.41  1l.42 -481.70 156449 0.0 0.0 0.0 —3edd 216
217 38.0207 113.2043 S137.0 1h34.00 2000.491  lo43 =-4d3.01 157.32 0.9 0.0 V.0 2.47 217
217 35,4713 113.1012 5430.1 1523.47 04601 Le4C =510.50 160.29 0.0 0.V 0.0 20.61 217
214 38,0280 113.2380 51%71.0 lhbdoe.21 ZOUGLHLE  Le4s =adbod) 1HT7.93 J.0 0.0 0.0 5.92 218
2719 34,0280 13,7102 5302.0 L4l3.81 200002 la%9 =498.52 L152.3¢ 0.0 O 0.0 7.00 219
249 38.013% L1V LTI3 S¥6T.0 0 19405.20 2009.724%  La4h =HCh.03 164430 0.0 0.0 U.0 -l.l0 280
240 38e2d35 LL5.0733 H5173.) 153043 2050449 lef3 =4BdL3D  157.00 Vel V.0 0.0 17.84 280
241 3L.44933 113,133 SHdS.1 1a9l.21 2040449  1a49 =5L3e02 lBUL.20 0.0 0.9 0.0 22.49Y 281
41 38,0350 113.1400 55%7.,0 11060.19 2000 Le4l =H2244%  LIV.1Y 0.0 (VIY) ] 0.0 3.90 281
232 38,0555 L1 3.1099%  %990,0  Lhid.4) 200%a% 150 =903.715 LIB3.02 0.0 U.v O.v T.22 282
234 Su.AanGl 11320070 H2%%.0 Laull 24 2045475 L%l =58Te94  LI1e52 V.0 0.0 0.0 15.45 284
205 3. athbl 1182450 085%4.1  L431.40 209675 1Le%e =043.0) 210.33 0.0 0.0 V.0 24496 285
240 ABAedlS 113 L960 01%de9  14T73.40 2047.79  1.50 -5178.310 188437 Je0 V.l 0.0 l4.53 284
200 33,4995 113.0940 0 S37G.0 0 1530454 2044.87  lo4h =L0%.41 L04.03 0.cC Qe 0.0 22.05 290
12 Ld.5333 L13.0043 A0y 153).38 D40l Lol 461002 LDZeMU V.V V.0 0.0 4.68 262
273 33,5032 113,233 66830 l4nd.n3 . 2043.21  L.v2 -028.011 204.081 0.0 U.0 V.0 23.006 293
270 35,5033 113.29433  06u3.,0  1449.08 204ue2b LeH2 =628.71 204.81 Q.0 0.0 0.0 23.31 254
295 3845062 113.1330 L0OLYY  LaBUL3S 2098.24  1.%0 ~570431 185.70 0.0 Q.0 0.0 15.10 295
294 38,5090 113.0938  5503.9  1525.3) 2040.71  le46 =51T.,49 10d.55 J.0 0.0 0.0 24.16 294


http://33.4t.00
http://1U.20.J3
http://2004.il

o O

O 0 o O

o'ooo“oooooomooooo

BASTC GRAVITY CORMECTIUNS FCU LATITLOL, CURVATURE, FREE AIRy BOUGUER, ANO TERRAIN
ROUGJIER DENSITY = 2.40 GM/CC, TERRALW DERSETY MULTIPLIER = 1,00, NJ TERRAIN CORRECTIONS APPLIED

R AAIRE IR RRR R CIRRECT IUNS ®5xusbndntabesnsbs

sta LAT L NG ELEV OBOLERVED  SLATITUDE  CURv FREE BOUG —=—= TERRAIN ----% BOUG ANOMALY STA MAP

4 GRAVITY ALR INNER OUTER TCTAL + 200.0 » "
Il 383410 112,970 5857.0 1+T8.19 2U33.9% L.4% =-590.68 179.30 V.U (VY 0.0 14.06 301 2
302 38,5217 113.0083  50639.1  1519.4Y 2099.82 L4l -530.20 172.69 0.0 0.0 0.0 26.06 302 2599
332 38.3387 L14.d210 643060 L44l.03 2U33.75- 1.5l =6U2.05% 141410 JeU Uel) 0.0 L4.77 302 - 2
393 A5.3297 112.3760 7T300.0 1490.11 2032470 191 080628 22390 0.0 JeV 0.0 118.97 303 2
304 38.3500 112.9273 450310 1492.53 - 203a.l4 1401 =525440 L1113 U.d 0.0 0.0 10.59 304 2
39% 3845250 L113.11483  6295.9 l4ad2.21 200001 1451 =9J1.93% 192.81 V.0 VIRV 0.0 29.171 304 2599
309 33,5207 1131567 001061 1495419 2050.20 150 =%0%.53 184.2% 0.0 0.0 0.V 25.42 305 2599
335 M8L.27195 112.9617 5220.0 1510.3¢ 2028.506  l.44 =490.81  LYL9.U0 V.0 0.0 -0e0 11.32 305 P
336 33.2900 112.9532  5309.0  150/.72 2028400 1l.4% =A499,13 162.58 V.0 0.0 V.0 L4.27 306 - 2
3o 38,5267 113.1950 6118.1 L4d2.' 0 2000420 150 =575.22 18/.306 V.Y 0.0 0.0 18.99 306 2599
IV 33.26H0 112.9180  S5845.0  L4l6.aT 202455 Lle49 =543.05  LIY.04 J.0 V.0 0.V 18.05 307 2
W 38,2173 LL2.9148  6103.0 1460.14 2028037 1,30 =5114.2T7T 18705 0.0 0.V 0.0 17.49 3ice 2
J¥ 38.27TH0 112,9048  6328.0 laall.T1 202043 151 =5%4.95 193.79% Ve Jeu V.0 18.93 309 2
JU0) 3849300 LL3.LELT B59T2.1 L49b. L2 205U«70  Le%9 =Helen9 182.89 0.0 0.0 0.0 21.53 310 2599
W) 32908 112.8933  6667T.0  1427.0% 2029452 1e52 ~0264380 20%.17 0.V 0.0 0.0 l6.63 310 2
LU 385374 1L3.1688 5832.0 1%507.a2 205124 L.4Y ~543.33 178.60 U.0 0.0 0.0 24.62 3L 2599
3L 38.2202 L12e9232 S527Id.0 1502.02 202335 le%% —456.27 161.03 Je. 0 0.0 0.0 11.86 ERRY 2
L2 L2370 112.9003  5500.9  1437.27 2024433 L4l =523.33 170.45 0.0 . 0.0 0.9 13.85 312 2
313 38.2483 110209032 95762.0 L4T19.19 20293 Le4l =541L4TH L1T6.40 V.0 Vel 0.0 17.14 313 2
Ite W.2633 112.8352 6CT4e0 14061.57% 202714 150 =571.U08 18u.01 0.0 0.0 0.0 17.95 314 2
ILH 38.2700 112.83865 6310.0 1446433 2021.8U 1.51 =-593.25 193,24 0.0 U.0 0.0 17.04 315 rd
315 38,2942 112.8515 T533.0 1366413 2029.85 1.50 -70d.1d 230.09 V.0 V.0 0.0 12.32 316 2
BLT 38,2300 11280661 6832.0 1«12.34 2C29.13 152 -042.31 209.22 V.0 0.0 0.0 14.82 o 2
LT 38.5433 113.0133  4903.8 1543.55 205173 1.40 -406l.28 150.24 0.V 0.0 0.0 6.47 31T 2599
3Ld 38533 L13.0467 4924.9 1554.69 2051a73 1.40 -463,07 150.82 0.0 0.0 0.0 13.81 318 2599
I 32.254% 12,7492 5521.0 Llaodllo 2026.72 1.46 ~519.10 169.08 V.0 V.0 UeV '~-9.39 318 2
LY 3843013 L1270 LHU91l.0  LASH.41 203047 Lo4y =HY%2.88 130441 0.0 0.9 0.0 -0.02 319 2
Il 385433 113.00350 S0Ll%.L  15Y%%.17 2091473 ledl =41lle%6 153.5% " 0.0 (VERY 0.v 20.54 319 2599
121 33.5433 113,017 52l%.7 1547.9)3 2091473 Le43 —490433 159.70 0.0 0.0 0.0 2140 320 2599
320 0803020 L12.33L%  64l2.0 14.3.83 203093 1le51 -003.48 198.20 0.V 0.9 0.V 12.06 = 320 2
20 MY A2H8 112.74953 000G 1499419 203202 - Le50 =50T7.20 18%.8) V.0 V.0 0.0 Y 3.73 321 2
3272 38,2382 1127150 5599.,0 Lauws.ll 2029.32  Ledl —5206443 LIl.45" 0.0 0.0 0.0 -10.7L° 322 2
322 38.5500 1l3.1858 5961.7 15932.30 2052.31 1.0y —560.9%% 182458 V.0 0.0 0.0 26.406 322 2599
2V 38,3058 112.9215  619.0 . 14506.8) 2030871 1.50 =532.94% 189,75 0.0 0.0 V.0 17.25 323 2
324 33,3953 112.9340  66817.0 1423.80 205003 Le5¢ -062d.64 204,070 0.0 0.0 0.0 ib. 306 324 2
324 38.5543 113.,0233  489%8.9  1551.89 2U53.04 1.0 —-4060.03 150.02 0.0 0.0 0.0 8.06 324 2599
126 33.5%87 113, L1007 S2Th. 0 1D497.04 205404 Laohh =a%5.97 161.54 0.0 0.0 0.0 28 .99 328 2599
32% 3d.3008 LLged 380 T19%3.0  Lll390.33 203075 LeHL ~-012.94 219.21 V.0 0.0 V.0 17.59 325 2
V2% A8.2453 112.93068  95616.0  149ds.1d dU2IeuTl  1.47 =528.03 LT1.94 0.0 V.0 0.V lU.68 326 2
32T 343207 1129305 57538.0  L464.91 03217 Lad =540.91 170,14 v.0 U.0 0.0 19.99 31 2
37 3%8.5072 113.1527 5007.9  1531.47 2093.38  L.47 =521.217 Ulledn 0.0 0.0 0.0 32.55 321 2599
323 33,5033 113.0467 4919.9 1952.97 - 2093e4d Le40 —a62.01  L150.07 0.0 0.0 0.0 1v.02 328 2599
23 33,0957 112.89483  S5052.0  LoTo.l/ 200921 Leli¢g —40%.02 154,171 V.0 V.V 0.0 29.85 328 2
329 34,7250 Llc.od83  5012.0 1581.00 206711t 142 =416490 155.32 0.0 U. 0.0 33.45 329 2
324 3d.5033 L13.1233 S444.9 1539.00 SUB3.4H  1e40 =5H11e94 166.74 VeV VeV 0.0 30.06 329 2599,
340 38.761L1 112.387u3 507240 1976043 20109 Labd =aT0.90 155.32 0.0 0.0 Ve 25470 330 2
331 38.564% 115.1434 SHdl.1 151L.11 T 209300 leds =253.51  180.29 V.0 0.0 0.0 29.217 331 2599
I3 33.57133 113.0033 5109.,9  15+)eLs 20594430 lea42 —48Uq0  1506.49 0.0 0.9 0.0 17.317 3371 2599
339 38,5735 LL3.2038 6239.0 1492.499 20940433 Lebl =-580.73  190.79 V.0 0.V V.0 Jl.95 338 2599
3V) 335790 113.2257T 61483.0  1403.33 2059451 1.5¢ =034.91 200.09 0.0 0.0 0.0 35.06 339 2599
Vo) Ad.STST L1301y SHAY .S 151G.01 2004601 LeaY =509.25% 1T7d.90 0.V V.0 .0 30.71 340 2559
3e2 30.5400 UV3.153% H5630.9  15%30.174 20540490 Laal =529.93 112,44 V.0 0.0 0.0 31L.30 342 2599
Jad 34.54990 113.1600 9630,9 1%31.04 205495 Labl =529.%) Li2.44 VeV V.0 Vel 3l.01 343 259S
3ol 33454705 1131195 H2dfl.10 1Y4.23 200%a01l ieabh =44l LUl 0.0 0.V 0.0 26.38 3471 2599
T I G a.aa L I e B AR 4 FARE S RTEEEY VO, L Yanno o/ ] Y2 A B A IS NV TR rTOy A}
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BASIC GRAVITY CORRECTIINS IFOR LATITUDE, CURVATURE, FREE AiR,

BUUGUER, ANU TERRAIN
BOYGUER DENSTITY = 2,490 GH/CC, TEMRALN ORASTTY MULTIPLIER = 1,00,

Ni) TERRAIN CURRECTIONS APPLIED

MadAnAunsEn i knak®dn CORRECT JUNS 90 4asrad sasa st ans

SY A LAY LONG ELEY OBSFRVED  SLATIIUDLE  CURY FREE BUUG ———= TERRAIN --—=% BUUG ANOMALY STA HAP
+ GRAVITY Aln INNER  QUTER TCTAL + 200.0 (] [
Xao) 33,5303 113.0650 502h.9 1552.31 205968 l.41 =412,57 153,91 (VY] 0.0 0.0 13.87 349 2549
392 38,5900 113,.1022 S519%.d  1509.3% 2095483 1e493 —438.5% 199.12 0.0 (VW) 0.0 22.11 352 2599
Py 38.5933 113.1483 S441,1  1543.10 256412 leadu =512.2% 106,44 0.0 0.0 0.0 30.93 353 2599
34 MBSO L1AL 1033 9530.0  1938.017 2056402 Le4T =526,65% 170,08 V.0 0.0 0.0 34.05 3% 2549
3%5 3843967 1Ls.1030 5953260 1%37.928 205642 Lo%l =524.83 170.94 0.0 Uev 0.0 33.99 355 2499
A3 30L.A0LT LU 1950 53TL.l 1514.07 2050489  1e4% =56L.40 182.80 0.0 0.0 0.0 3%.16 356 29599
Jol 38.6067 113,100 5755.9 1%29,14 2051.20 loay =5%4L.2T1 LT6.30 0.0 0.0 0.0 35.33 361 2599
A0 38,0107 113.0870  S05%4.1 199,11 2050.0% l.42 =41%,22 154,18 (VY] 0.0 0.0 20.49 363 2559
Joe ABLOLLT 113415067 5513.0  LG44 .49 2057413 1,406 =518.306 1068.43 .0 0.0 0.0 34.78 364 2599
3% Jd.6137 L13.292% 060%.?  15L1.27 2057.91  1.50 =%63.3% 185,12 U0 V.0 0.0 3%.08 365 2599
I 38,6067 113.1%90  5341l.d  155%a.24 2UBbell 14645 =9502.20 163459 0.0 0.V 0.0 33.29 366 2599
330 38,0183 113.145) 533408 LH02.8) 2057432 1a43 =500.30 104,90 Qeu Qev 0.0 34445 308 2599
302 38.6317 L13.3183  4Acov.9  1S5Tu.tu S 205 e1 le3 =457.0% lad. .6 Vel V.0 0.0 - 20.47 3712 2599
378 38.6300 YL3.040T 433047 1576.31 205947 1.40 -428.94 149,41 0.0 0.0 0.0 2%.38 3713 2599
A0 39,6317 113.9750 49545.0 1573.93 2059.47  Le4l —=460.00 L5171/ 0.0 0.0 .0 24.31 314 2599
3% 3u.0317 LL1,1617  6012.1 151%.47 2059.49 1.50 =565.26 18%.12 Jeu Ueu 0.0 36.0¢2 375 2599
347 33,0360 113.20+7 5622.0 1535.10 2097.61 Le41 =323.59 LI12.17 0.0 0.0 0.0 30.14 3171 2599
314 38.6%57 L13.0053 4393.0 15d0.23 2060472 1440 =400.03 149.84 0.0 v.0 0.0 28.34 384 2599
335 34,6407 LI2.1007 5042.0 1576.08 2060.31  L.42 -474.08 L54.41 0.0 0.0 0.0 33.52 385 2599
$4n 38,6443 1L3.1767 5431.1 1553.26 205090 Lle46 —=H10.65 lb6. 32 0.0 0.0 0.0 35.17 386 2599
337 38,0490 11 3.2220 5361.9 15%0.494 2061072 1445 =504.14 164.20 V.0 0.0 0.9 28.01 3E7 2599
$19 33,6634 113.2250  >l40.1 156H.91 2062.2:4  l.43 =433.30 157.41 0.0 Vel 0.0 28.09 350 2599
I 34,6050 LIV LILT S1ll6.l 1hnd.sl 2002.43 Llo42 =43l.V04 196,68 (V) 0.0 0.0 30.03 351 2599
392 38.6650 113080617 HI99.1  19%UL%.49 20024403  Le42 =419.44 156419 U0 (VI 0.0 23.93 392 2599
393 32.665%0 -113.2007  SLLB.Y 196%.4 2002449 142 =4llelY 15064174 0.0 Uev 0.0 25.58 393 2599
300 SHe006A2 L13.09%21 4H0I. 3 L%90,48 ZVGZel)  Ledd =auled) L43.95 (VY] 0.0 0.0 35.16 356 2559
397 38,6633 113,2290 508,01 1569,40 2062.172 le42 =alleal 15%.01 0.0 0.0 0.0 21.248 397 2599
400 38,6750 113.0933  5020.U0  1582.146 20063.5) Lol =412 0L 153,73 0.0 Ued 0.0 35.9¢ 400 2499
405 38.6627 L13.06L5 ANd3.8  1%0.20 200503 1.4 =4bI.2L 149500 VeV 0.0 0.0 3%.%4 405 2499
493 38.0947 LL8.2310  4730.0 1H93.173 T2009.04 130 =444,1% L44.b> ve0 UeV 0.0 27.22 408 24999
400 38,0950 L13.23L7 4130.0 1593.91 2069.006  Le3¥ ~44441% L4aa85 V.0 0.0 0.0 27.37 409 2599
A1) 30.0957 LL3.106T 4134, 1590.73 2005%.12  1.3d =44%421 145.00 Ve 0 VeV 0.0 24.44 410 2599
411 3d.0v63 113,2048 4l51.7 1591.71 2009.18  LedB —440481 L4952 0.0 Veu 0.0 20444 411 2599
412 38.5696T 113.2050 47152.9 Loul.ls 2009.21 Lol =446.91  145.55 0.0 0.V 0.0 26454 412 2599
A1% 38,0908 LLILES33 AT59.0 L1592, /4 200%.23% 138 =4646.03 145.40 V.0 0.0 0.0 21.30 413 2499
A% 300U L1,1158 5069,9 15b7 .40 L2ULYe20 Llehld =416.70 155,206 U.0 0.0 0.0 37.206 414 2599
bl 3846917 L1341342 w0211 1592.94 2069430 L% =h53.88  lal.de 0.0 0.0 0.V 32.30 415 2599
413 3B.62a08 13,0888 52100 1073035 2069.40  La43 =490.14% 159,69 Ve 0 0.0 0.0 37.02 418 2599
621 36,1020 1) 3.062T 4S070.4 LoHZ2, 36 2005.08 La42 =416.19 195.29 0.0 0.0 U.0 36.74 421 2599
423 3847000 L13.0428  4987.3 1S5s/.n08 200606.03  la4l =468.99 152.175 0.0 0.0 0.0 36.64 423 2599
67 v ABLTOOT L1 3,010l 489,00 1bYs. L4 20the0Y9  Le40 =40604735 149.93 Je0 0.0 0.0 37.07 424 2559
4% 48,7080 L13.21LT7  Asolel L5724, 206Ul Led1 =438421 142414 J.0 " 0.0 0.0 26.93 425 2599
420 3BJTVEL 1) 4.0237 0 492010 19J1.49 2066.53  1.40 =462.7) 150.73 V.0 0.0 0.0 315.62 426 2599
421 33.7TLL 113.2433 459001 1598.94 20606.%3  1a36 =432.L1 140415 Ve 0 0.0 0.0 22.50 421 2599
G20 38,7150 L15.0007 4855.0 1%595.12 2U0LLB3  Le3' —4Dbes9 164411 Vel v.u 0.0 34,78 429 2599
A3 B3B.T233 11Y.1333 4042.0  1o00.%7 2007.5%0 136 =436.48 " 142.10 Veu 0.0 0.0 25.97 434 2599
@4 38,7250 L13.101T 4976.0  19%1.69 200101 Leb4l =4G6T.38 [152.39 0.0 0.0 0.0 38.07 435 2599
4360 33,7250 L12.2135 45%24.9  1605.93 2001aTL 1435 =425.44 13d.0Y Ueu 0.0 0.0 24.03 436 2599
403 347325 L13.19%2  4523,9  Lo0H. (3 2008437 L35 ~425.38 133.94 0.0 0.0 0.0 22.806 438 2599
Y AIBGTA2D 113.2180 0 452409 tloge.du 2UOBLST L35 =4cDa38 Lib.be Ue0 0.0 0.0 cleys 439 2999
0 JB.T3AY LL13L1250 464h.0 199,93 2000000 1436 43061 142422 Ve 0 uU.0 0.0 24.14 440 2959
2 387433 113.0950 0 435509 1o00.42 2009437  Le39 =456.50 1648.68 .0 0.0 0.0 C37.53 442 2599
4%% 38347407 LL3.0983  5047.9  Lau9.08 200901 leatZ2 =414.63 154,59 UeU 0.0 0.0 38.09 4494 2599
1001 38.3242 112.9903  5021.0 1%22.03 2032470 lJ4l ~4l12.10 1%3.70 0e0 0.0 0.0 6.48 1001 2
1002 3843233 112.97L6  5094.0 1521.12 2032401 142 ~6 19,15 16540 A on AN n oA v .
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1003
L0u%
1LO05%
1NVa6
Ltonr
1093
1934
1010
1tl
Ltae
1913
Le
toLs
WLy
10117
1013
LY
1924
132}
XV
1023
107
1329
L0225
1027
L2y
1o
19330
102},
10,2
131
[ AR
oY
10306
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[SV R
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1049

dont

192
| B A
19%%
[ I
1%
47
104
L)%Y
194%Y
1051
1on?
[TV AR
135 %
Lass
Ld%0
1057

LAT

36,3253
38.33813
38.338)
38,3533
38,3683
38,2907
38.4117
38,3967
39,3417
ARLRHLT
3.4 102
JB.%3s3
ALA333
38, %153
I, 3883
38.4325
3d.4308
38.64417
3844550
38.4411
33.4300
18.4215
38.5000
38.514d3
38,5433
34,9533
38.5%33
38.5542
30,3392
Ju. 3453
38.3625
34,3100
28.2075
38,2400
3. 2915
3bec '
3463017
38, 30%8
36,2658
L 2025
382867
38,2210
33,2425
3342290
33,2250
38,2225
38,2216
30.2142
Is.20 L7
3n. 2216
w.2358
Jd.2855
3d.2125
3d, 1925
3. 200k

BASIC GRAVITY CGRRECTIONS £

LATITUDE,s CUNVATURE, FREE AlR,
BOUGUER UENSITY =

BUUGUER,
240 GH4/CCy TERKRALN DCINSITY MULTIPLIER = 1.00,

Aarnaseadsttndaneny CORRLCT [UNS *hessskabsnsvkskans

L ONG FLLV OBSERVED  *LATLITUDE  CURV FREE 8000 ——=== TERKAIN —=—~=»

: GRAVITY Al INNER  GUTER TOTAL

112.99533  5304.0 1510.47 2032.491 Ll.4h <40g.11 162.43 V.0 U0 Ve
112.93%0 55131, 1496.4Y9 - 2031372 Le40 =520.0U% loJ.38 0.0 0.0 0.0
112.953)3 5233, 1%11.48 2033.172 Lot —49¢.0) L60+<20 0.0 0.0 0.0
1172.,9533 524%.0 LH09.2h 2U035.04 l.44 -4S3.,ul 16059 V.0 0.0 0.0
1129716 507T4%.0 L515.47 2036039 1.42 ~477.09 15%.39 0.0 0.0 J.0
LLZ.9900 4955,0 15%22.%0 203¢.84 L.al =46%,90 15174 Q.0 0.0 0.0
112.9533 5119.0 1510.63 2040016 142 -4d1432 1506670 V.0 0.0 0.0
112.9533 5131.0 " 1511.11 2038.084% L.43 =48B2.45 157.13 0.0 V.u 0.0
>112.953J 516463 151,74 037,92 Led3 =4U5.55 . 158.14 Je0 U0 0.0
L12.9400 52(3.0 Llad4.34 2047492 Leo44 ~4306.¢5 lol.o3 J.0 0.0 O.u
112.9242 53G1.0 L1a499.117 2040.34  Le45 =50%.39 L0421 0.0 0.0 0.0
IL2.9000 5604,0  lasd.a2 204206 Leal =520.90 LT1.02 0.0 U.0 0.0
112.8333  5775.0 1440.07 2042.00  Lleald =542.9T7 1L16.85 0.0 (VY 0.0
112.8325 0511.0 L145l.34 2040,92 1.%1 -b12.14 199.39 0.0 0.0 0.0
L12.8375  0334.0 1447,05 203810 L.51 =-599,51 193.97 U.0 U.0 0.0
LLZ.9175 5H450.0 149%.00 2041.79 L4400 =-512.43 166.90 0.0 0.0 0.0
11269308 5315.0 Llv0l.048 204189 le4h —439.83 162.80 U0 0.0 U.0
112.7533 5104.0 19%10.91 2042.79  le42 =41719.91 156430 0.0 0.0 0.0
L12.9733 S5033.0 15i183,11 2043.96 L.41 —=473.23 15%4.13 0.0 0.0 Vel
Lléev7lo 5004.,0 1519,23 2042.175 lLeal -470.51 153424 Je Veu 0.0
1L2.98d3 44957.0 152%.74 204l.77 Le4l -9066.09 151.80 V.0 0.0 Ve0
112.9716 50320 1515.29 2041.55% L.%2 =413.80 154.31 0.0 0.0 0.0
112.93% 507A,0 15213.40 2047.92 1.42 =417.238 195Y%.45 U0 Q0.0 0.0
112.9257 5130,0  1524.13 2049.53  l.43 -482.3% 15/1.10 0.0 0.0 0.0
112.9000 S5187.0 1%59.h9 0173 1.43 -48T7.71 158.85 Ul 0.0 J.0
L112.8792 H339,0 1H%30.25 T 2052460 le%b —901.99 163.%0 0.0 Q.0 0.0
112.3500 5764.0 151H.561 2052.60 148 =-541.94 1L70.5¢ 0.0 0.0 0.0
112.8250 04719,0 14(5.93 2052.08 Le5)l =993,73 195.35 V.0 - 0.9 0.0
112.9908 5005.0 1522,11 2033.79 le4l ~470.60 153.21 Us0 0.0 0.0
112.9803 5039.0 1522.79 2034438 Lol =472.75 153,04 0.0 0.0 0.0
1172.99048  4932,0 1521.6) 203%.34 lo4l =469.38 L1v2.81 0.0 0.0 J.0
112.9938 5043.0 1520.,00 2030.23 Letd ~4 14410 154444 U.0 Ue0 0.0
L12.9993 507s.0 LH16.51 2027e26  Le4l =4ilea1 155451 0.0 0.0 0.0
112.972% 5143,0 1413.208 2028.060 1a43 —-48l.53 197,50 0.0 Ve 0.0
11290715  S198.0 1513.92 2U30l4  Leh3 —-48B.75 1994148 0,V - Qe Q.0
L9 3% H%526,0 L4454 30 20229 Le4G =519.5917 164,23 0.0 Qe Q.0
L1Z29%0LT S573d.,0 1480.%1 2u30.5%0 l.48 ~539,50 175,72 0.0 O«u 0.0
L2908 6481, 0 Laal. 0! 203030 LeDL ~00Ye3¢ L1944l 0.0 0.0 G.0
1L2.9983  S294.0 1%04,.52 202430 ) ohh =49B.1h  10G2.2Y 0.0 0.0 0.0
1129708 123,090 1511.92 22101 1492 =431.70 156,89 V.0 0.0 0.0
LL3.06% 5053,0 L1513.39 202480 . tel =414.43 154.6) 0.u V.0 Uel
1130433 S04a2.0 1H12.95 L2023 Leht2 =4 14,08 19%4.ul 0.0 0.0 0.0
113,069 5059.0 L1hithen? 202350 1442 =415.68 154.9) Jel Vel 0.0
1L3.0«458 4H082.9 151990 20234108 Led —4T1ad4% 155,063 0.0 0.0 V.0
113.0213 %105.0 U15L1.74 2U23.TH 1.4 -430.00 156,34 ° 0,0 V.0 0.0
113.0042 SL1230 1905.0% 2023.90 Le43 =408c.11 L57,0% 0.0 0.0 0.0
112.9%92 5208.0 1500. 30 202 3.49 Lo43 ~48Y9,0Y 159.49 UsU 0.0 0.0
112.487d3 5343.0 1501.90 2022643 L1245 -502.31 1063.6¢ 0.0 0.V V.0
LLZal49%  5397,0  L4ul.di 2020e 13  1o4Y =HNT.0Y% 165,28 G.U Ul 0.0
tL2.9142 %H308,.0 LL0l. 22 2023444 le04d 499,03 102.5% 0.0 0.0 0.0
L12.4354 9320.0 1Y%0L2.102 2024 (3 145 =500.21 162,92 0.0 O.v Q.0
112.9733 Y1LT8B.0 1%04.09 20024. 11 Lef43 =406.817 158,57 V.0 V.0 V.0
112.9533  S5219,0  1497.35 2022s01  Le4ad =4390,72 15H9.83 0.0 [VIAV) V.0
LLZ2990LT SIMH, 0 L447.042 020693 Le4ld -4UT.41l 158,08 J.0 | 0.0 G.0
[V L R S Vhiy LB TA N PR | NIV V.44 =Hth VT LS I a ] NN [AIN AT

AND TERRAIN
NG TERRAIN CORKRECTIONS APPLIED

B0UG ANOMALY
+ 200.0

12.90
11.97
8.50
9,26
0.40
-3.52
-6.40
~3.84
-0.81
0.00
-1.98
O.18
2.05
3.05
8.97
~delb
-4.57
-9.70
-0.l16
-f.11
-4.90
=-1.49
-3.91
-1057
6.39
14.69
21.94
26.12
4.84
4.11
0.089
1.09
1.79
933
11.91
16.%0
18.20
21.24
11.62
l1.84%4
7,35
7.73
10.35
12.91
10.45 -
8.19
5.54
16.37
6.02
13.52
13.14
6.2
4012
4.39

L V&

STA
]

1003

1004
1005
1006

1007

10C8
1909

1010 -

1011
1012
1013
1014
1015
1016
1017
1018
1016
1020
1041
1022
1023
1024
1025
1046
1027
1028
1029
1030
1031
1032
1033
1034
1035
1036
1037
lg38
1039
19040
1041
1042
1043
1044
1045
1040
1047
1048
1049
1050
1051
1052
1053
1054
1055
1056
LS
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v,
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Y

0

Sra
4

10%3
[RV RN
[V TN
Ll
LnH2
1)H3
1004
100653
19950
1da7
1004
1209
O N V]
171
1372
1073
1974

|DEAS

D XEN
1077
1078
197
19240
L
L)g?
1083
103
1049
19306
19147
IBARN
| R
tauva
| NVILIN
L0 2
VAT
195
1094
1LO7
19
1))
1109
1ol
10
1107
L1O
L10n
1R YA
[N NS
1134
L339

LAEERS EL L ERE R E S AR R

BASIC GRAVITY COURRECTIONS FUR LATITUDLL,

BOUGUER DENSITY =

LAT

3. 14813
38.16175
38,1592
33. 1025
38.14¢3
3Jd.1308
38.1317
38,1743
34.1550
. 12492
JB8.1925
33.20606
38.206H
3IB.20h6
38.1925
38. 1700
IBL200060
A8.1925
38, 29006
39,2216
382259
3H L1925
34.2200
38.2301
3d. 25117
34.2006A
33.2960
8.2133
38,2200
I8.2315
Ig.2333
18.2267
Ad.1967
L2133
3819l
I LTnn
38,1292
bell3
A9,085%9
JUe LDV
3. i34
31498
3“.;’"0”
38.20%048
38,5000
38,5900
Ju. 4000
3H.4704
34,4708
3. L5aT -
JB.3H33

LN

112.2625
LL2.02 38
11290061
112.9%5%0
L12.9592
112.9708
112.99%2
LL2.9733
113.0350
L13.1417¢
Il>5e19:33
113.1592
113.1400
113.1017
112,1025
11 3.1325
113,0467
LL3.0%67
L113.1203
113.1208
113,1583
113.1950
11 3.1000
Llseldily
LL3.157s
113.1950
113.2450
1132708
113.303)

13,367

112,3933
LL3.3983
112.47300
113.2750
L13.2500
114.2500
Li3.2142
11821573
11.4,2300
1326110
113,241
111.2413
11s.10l7
L13.0:t33
113.021%
103,095
113.0458
113.0454
113.0215
11341400
112.9917

ELEV

S4T30V
82040
0043,V
5%21.9
5577.0
5303.0
Sd44.)
532J.0
95399.0
S54%%.0
5029, 0
5G21.0
5922.0
5041.0
50645,
306440
5034.0
5093.0
5032,0
5022.0
5041.0
5338.0
S0417.0
509%.D
SL%L.V
5040.9
9519d.9
526440
5]4!0."
542640
S514.0
5122.0
6204,0
5102.0
51.39.0
SO0
282,09
SI0T.0
S172.0
5076.9
H50605.0
5063.90)
502540
5)30.0
4% .9
503J.)
50300
H031.0
79,0
5135,90
4985,0

EHU PLYOTTER

CURVATURE ,

FREE AIR,
240 GAZCCy TeKRAIN DENSITY MULTIPLIER =

BOUGUER,

BAOII AP S X Ra KN EE CORRLUCT IONS $44dusndssstdatauss

OBSERVEN  =LATITUDE  CUKV FREE BOUG ——== TERRAIN ==-=~- *
GRAVLITY AlR INNER CQUTER TOWAL
l482.09 202013 L.46 =514.3F 161,51 0.0 0.0 0.0
Lanrel2 ) A0LMB.T46 1,49 =54T7.21 11s.23 (VY 0.0 0.9
La52.vy 2013.01 1.90 -568.63 1lbdv.21 0.0 VeV 0.0
L478.02 2UlB430 1446 =519.61 169,26 0.0 0.0 V.0
1472.17/ 2017.06 LoAal =524.31 170.79 0.0 0.0 0.0
1400.102 2019453 L.48 =54%5.61 111.11 0.0 0.0 0.0
L4%0.33 2015.,60 " L.49 =553.60 180.31 V.0 O.0 0.0
Las0.45 EULY09  Le45 =5I0.21 162.92 0.0 v.0 U.V
lads.dl 2017.09 L4455 =507.04% 165,34 0.0 V.0 0.0
1483.0¢ 201%.34 1445 -513.28 167.14 Jes U 0.0 U0
1509.99 2020493 l.41 =472.77 153.94 V.0 V.0 VYY)
1513.117 2022117 leal =4i2.11 153.70 0.0 0.0 0.0
1513.87 2022417 Lol =472.20 153419 0.0 0.0 0.0
1513.18 2022.11 1.42 -413.499 154,38 0.0 V.0 0.0
1H 13, 3« 202098 Lot =4T4.310 154450 0.0 0.0 0.0
LYV .40 ULGa0Y. Le42 =-416.15 152.00 0.0 0.0 0.0
1515.25 202017 1042 =478.03 155.69 J.0 0.0 0.0
1513.09 202U.93  l.4s -4i8.88 15Y.97 0.9 0.0 G.0
151%.07 2022.11 le.4al -413.1% 154.10 V.0 V.V 0.0
1v16.20 2022449 L4l =%12.20 .153.79 0.0 JeU 0.0
1513.493 2023.85 Llete ~4174.55 15450 0.0 0.0 0.0
1505.143 202093 l.42 =473.71 19%%.206 0.V 0.0 v.0
LYbleefed 2023442 Lebd =474.55 154450 0.0 Q.0 0.0
1912.03 PRV AL I ] Led2 =alYe00 120,03 Va0 (VY] 0.0
1512.79 202012 14043 —-284.33 197.74 0.0 0.0 V.0
1507.44 2022414 Lo02 414,400 154.53 V.V (VY 0.0
1439.956 2022411 lo4s -488B.(5 1594138 V.0 Va0 V.0
L43.33 222,70 1444 =49%.33 16le.335 .0.0 0.0 0.0
1492.70 2ulleld Lo =500421 162.92 V.V 0.0 VU
Las9.21 2024.84 1.46 =-510.18 166.117 Q.U (VIRY) 0.0
LaTesTY 2024951 1406 =518.45 164.806 0.0 0.0 0.0
Lhos. T 2UdSe3  Le4d =53T7.99 L15.23 V.0’ 0.9 0.0
La3u. 31 202130 1451 =5d3.29 139,99 0.0 0.0 0.0
L50L. L7 2U22eTH  Lab2 =4T9.12  156.24 00 0.0 O.v
150119 dU20e 4 Left) =443420 1571438 ° VeV U.0 0.0
1502.00 2009069 L0 =617,317 155. 48 0.0 0.0 Q.0
L e d ! 2ULD WY 1,42 =41T7.8%4 L5503 V.0 0.0 0.9
Le93.13 2014.493 1442 -440.19 156440 V.U V.0 O.u
Ledlavl 20LLe57 Lah3 —-436430 15d. 3y Vel 0.V 0.0
1497.948 2014419 le4¢ =4T7.23 155445 0.0 0.0 V.0
1491.52 2015.7% 1442 =0ibel2Y 15%.11 U.U 0.0 0.0
L499.013 20010040 Lo62 =4 16.05 155.05 GV 0.V 0.0
151,31 LdULGU N Lol —=4T72.48 153,49 VeV 0.J 0.0
L5110 .99 2020404 Lol =4172.96 154.04 0.0 0.0 (VrRV)
15%41.09 241,92 Lledl =408.03 LYZe Ui (V] VeV J.0
L904432 2061492 Lol =412.99 L54.04 VeV 0.0 (VIR
L3n2.23 2046.00 Lol =412.95 194404 0.0 V.0 O.v
154180 049430 Lofil —=413.09% 154,07 VIRV 0.0 V.V
153h.5%4 2045425 le¢l —469427 1%2.08% V.0 0.0 0.0
1oud. 33 201deb 1l Leb3 -482.83 157.25 VIRV 9.0 0.0
1520.51 037,07 Le4)l —468.72 152.00 0.0 0.0 0.0

1APE BLOCK NuMBbER 1 Sk amprakkd Ak

AND TERRAIN
1,00, HO TERRAIN CORRECTIONS APPLIED

BUUG ANUMALY
+ 200.0

1.90
12.94
16.29

Y26

1.22
10.91
12.57

6.61
12.01

6.44

1.93

d.09

9.21
10.86

9.43
14.00
l4.25
11.13

9.171

8e55

5.4l

9.01

d.84

IL1.83
3.82
5.92
3.63
9,717
6.8Y9

-1.60
6.13
8.87
0.47
4,06

2.79

3.8
l.67
b.81
3.35
le49
222
9.45
6444
1.76
13.90
13.13
1L4.07
6.22
T.81
~2.45

STA
"

1058
105$
1060
1061l
1062
1063
1064
1065
1066
1067
10¢8
1Ces
10170
1071
1072
1073
1074
1075
1076
1017
1074
1079
1080
1081
1082
1083
10€4
1085
1086
1087
1048
1C8S
1090
1051
1092
1053

- 1095

1u%6
1097
1098
1099
1100
1101
1102
1103
1104
11C5
L1C6
1107
1184
1389

‘MAP
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1IFF2a01
[FE2 351
Irerabt
[EE2 401
1FF 21481
[CF2a01
TEF22%
1FE2 %1
1FF28451
{EE2 401
{6F 2351
Ivrerand
1EF2A0]
[Fr24%1
Thrednt
FCE2ZA5]
1FF2380C
STLP
Jun

GILAVPGAS

VOL SU? )%= I5YST3,

'SYSY«JLL.YL£4952.SVUUU.GPUSPUTA.RUUOUUIZ

VL SFR NNS= 0OSYST4,

SYSTH311.TL24952.KV000.LhUSPUTHLS00000L0

VIL 7R NUS= 0SYSTr2.

SYST6311.T1249%2.,4V000,6ROSPCTM.S50000010

VilL S5 NuiS= 0SySrz,

SYST43114T12%952.5V000.6RDSPUTM.RQUOO0LS

VIL SEPONIS= NSYSTZ.

SYST43 1. TLEZAIS2,RVO0U.GRUSPOTMRNUOVVLS

VAL SR NUS= DSYSTH,
BLOT22
VIIL SHE NS= PLOT22,

SYSTH3LLaT 12495 2.0VU0OU.GRUSPOITM.RQO000LS

VUL SCR NIS= Cove .
K 284,CuVE 2 GRNDSPUITM, GO
61 FMNE) 12:54:07
GRUSPUITV  END  L2:54:07

11707774
1L/701/74

K}PT
SYSuUUT
SYSIN
DELETED
SYSUUT
DELETED-
KQPT
KEPT

REAL = 0U:02:21 CPU = 00:01:02.4
RCAL = 00:02:22 CPU = 00:01302.4

REGION =

180K CORE USED =

140K
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GEOPHYSICSy VOLe 15+ NO, 19 JANy 19509 148 pys,

393

WOLMER+ R Co AND QURESHY» Mo No

PART_leA REGLONAL .GRAVIYY SURVEY_ aF. COLORADA,-1084

PART 2=GRAVITY ANQMALIES AND COMPUTED VARIAfIONq IN
YHICKNESS OF VTHE_EARYHS_gRUSY IN_COLORADO, 19586

COLORADO sSCHOOL OF MINEe, 1455 PTge

603

NOOLLARO Gs Ps AND 7NER5
GRAVITY STANDARbleTloN*SIUlei

WHOl, REF, 42-23, WORx ¢cARRIED QUT aV AIR

PHOTOGRAPHIC AND ¢HARTILG. SERVIGE, oRLANDO 1R _FORCE

S N Y G iy

BASEs JULY 1962, FLs 59 PTS,

764

BONIN1, we Eo

eRAyJI!wANDHALlEs_LNW401H0¢_U¥D§;uGT_HOMTgu;'

WASHINGTON AND OREGON

10AHO BUREAU. OF MINES_Aup GEOLOGY, 7963, 1D

5445 PTSe

1083

COAST AND GEODETC SURVEYs UeSa (NOAA)

NATIONAL _GRAVIMETER BaSe NEYWORK

UsC AND GS» 3036 PTSe

2081

WOOLLARD Go Pe
JRIP_BS.,_ SERIES Lx

UNIVERSITY OF WISCONSIN, 1981, J49 pTSe

2078

WOOLLARD, G. Po

JRIP SS. ROCKIES

AUTHORITY UNKNOWNT 1029 pTS,

2085

“_JRIP M1, SERIES_JD _

DE Noan Je

UNIVERSITY ofF chulskn. ao prsc

2094

consr ANo GEonETlc suavcv. u.s- (N AA)

USC_AND_GS SURVEY AREA GRAVITY QURYJVS

USC AND Gs» US, 8926 PTs.

2181

GEOLOGICAL SURVEY. u,s,

CRUSTAL_ STUDTES, SAN _JUAN MOUNTAINMS, COLORARQ

Us6S, COy 107 PTS.

2182

o - —— e

KARIG, O,

GRAVJTY svavcv 1y YHE”§AM_LUl§__”LLE__.R§L .COLORADO

USGSs NOVe 1964, cOs 507 PTSe
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2158 GEOLOGICAL SURVEY, U,S,
GRAVITY REOUCTIONS, CRUSTAL STUDIES

USGSs AUG. 1963y 732 PTsge

2182 GEOLOGICAL SURVEY, U.S,
GRAVITY R:DUCTIONSJ_CoLoRAoo_PLAI&Au.Pnog:c..

MONUMENT yA_LLEY AREA
USGS, DEPT. OF INTERIQR, UT,

492 PYSe

-_________—lel..GEDLOG!CAL SURVEY s UeS,

GRAVITY REDUCTIONS, COLORADO PLATEAU PROJECY, VENTURE
__USGS. DEPT. OF INTERIOR, VUL, 951 _PIgs

— e 2184_ GEOLOGICAL SURVEY, Y¢S, __. .

GRAVITY REOUCTIONS: COLORADO PLATEAY. Pnoazc,.
THOMPSON __ _ ___. . )

USGS, UT) 684 pTS,

2185 GEOLOGICAL SURVEY, U,
GRAVITY REDUCTIONS, COLORADO _PLATEAY PROJECY, CARRIZQ

e e ety e—

o m—————— e

MOUNTAIN AREA, ARIZONA AND NEW MEXICO -
_USGS, A7, AND NM, 559 Ptys,

e 2104 GEOLOGICAL SURVEyoe_UeS,. . _

GRAVITY Rgoucrxons. COLORADO PLATEAY ' Pnoazc,.
ORANGE CLIFFS AREs ___ .

USGS, UTy 85 PTS,

2187 GEOLoGltAL-SURVEV Ues,,
GRAVITY REDUCTIONS, COLARADO_PLATEAY PROJECY

OOUNDARV BUTTE AREA, UTAH
___USGS, UT, 344 pTS, _ ..

2188 GEOLOGICAL_SURVEY, UsS

GRAVITY REDUCTIONS, COLORADO PLATegAy PROJECS
UTE MOUNTYAINS AREa, COLORADO. .. _ .. .. _.

USGS, €Oy Sp PTS,

Iij GEOLOGICAL sunv:v. u g
GRAV!T' REDUCTIONS. 'Nlli CAN'ONL_UYA"

USGS| UY. 426 PTS.
2243 GEOLOGICAL SURVEY; V.S,
GRAVITY REGUCTIONS, COLARADO PLATEAy PROJECT,
TTLA SAL MOUNTAINS, UTANW
YSGS,_648 PYS.

.

GRAVITY R:oucv;onq. “CoLnRADO PLATEAU PRoach.
URAUAN AREA, COLORADD

USGS, COy 744 PTS,
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2249 COOK, K, L, Ano aERG, g, W,

PRINCIPAL--FACTS -FOR. GNAvITV STATIONG-ALONG—oHE
CENTRAL AND SOUTHERN wASATCH FRQNT, UTAN
USGS 4--UT.g— 082 - PTGo

I R B

——2383— NAVAL . OCEANQGRAPHIC - OFp jCE. e :

GRAVITY DaTA, CHANNEL 1gLANDS, CALIFORNIA
~ NAVOCEAND, 1963, 383 PTge

—  2606—ARMY_MAP._SERVICE (USATOROC M)
ARIZONA GRAVITY SyRVEY
ANS, 530 PTSe.. .. —

———— 2610 GEQNETYTIC. SURVEY--SQUADRNY - |Jel$t~(|si GssJ

REPORTING GEODET]c ANp AEOPMYSICAL SURVEY piTa,

NORFH—DAKQT-a-

1381ST GSSy |9650 40 pPTqe GROUP 3

2599 rEreason. De Lo : ‘ Ve

__PRINCIPAL_FACTS VOR,GRAMJII_SIATJQN_IN_Iu;_qgn

FRANCISCO DISTRICY, UraAn

USGS 39041945, 44 _pTes

—_— e 2646— GEOLOGICAL- SURVEY ¢ VeSS — - e
GRAVITY DaATaA, ROBERTS TunNEL, COLORADO
USGS -3 . pTSe . ..

i

2651 GEpLOGICAL. SyrvEy,;. U

_ fa
PRINCIPAL FaCTs FgR GRAV]TV STATloNg IN Tug SoUTH i

COLORADO PLATEAU, RIO _GoANDE_TRQUGH. ANQ._-[EH.Z.. ' —— —
MOUNTAINS, NEW MEX1CO ’

I
USGS, 19630¢..974_PTSe } ' . :

2638 UNIYERSITY OF _gYoMING
WYOMING GRAVITY SURVEY

UNIVe. OF WYOMING, 295 PySe __

' 1
e 2490 GEOLOGICAL. SURVEY,. U,.S, .
GRAVITY DATA, TRINIDAD, COLORADQ
USGS, 19864 H75 _PySae

o 2491 _.GEOLOGICAL.SURVEy, V.S, _ : ;
GRAVITY DATa, x:quEREa. TWYOMING
USGS,. 1946118 PTSo_. .

2202~ GEOLOGICAL SURVEY;. U,.S

GRAND CANYON GRAVITY SURVEY
— USG5 19651_558_PTSe

2733 GEQDET!IC SURVEY SQUADRAN. _

151 . - . —_—
NATIONAL GRAVITY BASE NpY AND EXCpNYERS

151 _GSSa_19422 282 P1Se
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3035 ARMY MAP SERVICE (USAToPOCoM)
ARIZONA BASE NET .

AMSs 1968, 71 PYS.

3038 ARMY MAP SERVICE tUSATnPDCo"’ )
GREAY SALY LAKE .

AHS . 1949, &4 PTS.

3049 BYERLYs Ps Eo AND JOESYI .
REGIONAL GEOPRYSICAL lNutnycATIO~S OF _THg_l'ISpaN

VALLEY AREA UTAH AND COLORADO
. USGS PROFESSIONAL PAPER, 1959, 93y pTSe

UNTVERSITY OF AR1ZONA
GRAVITY DATA IN ARIZONA

UNIV,e OF AR1Zs THRU. USATOPOCOML_ 194212033 aTS.

--3097

3277 UNITED STATES ARMY ToPaGRAPHIC CoMuANU ..
ARIZONA REGIONL GRAV[TV SURVEY AnD BASE M:ywokr.

PRELIMINARY REPORY _ ._ __ 1.

USATOPOCOMy SEPTe 1969, 5852 pTSe

3390 USAYOPOCO"
NEW MEX1CO_ stAt: _GRAVITy BASE NETwORK

USATOPOCOMs 28 APRIL 1970 44 PTSe

3398 PETEﬂSON 00 Lo

RHODES VALLEYSs WASATCH COep UTAW
_UeSe GEOLOGJCAL SURVEYy_1970, 129 PyS* .

————3399__ PETERSON, De_Le..

GRAVITY DATAs MALAD VAL{'EYs [DAHO
VeSs_GEQLOGICAL SVURVEYs 1970, 199 PyeSe

——i 3401 PETERSON, De Lo .

GRAVITY DATA CACHE VALLEYs UTAH AND 1DAHD
— . _._NeSs GEOLOGICAL SURVEY,.1970, 300 Pe¢Se __

1449 __UNITED. STATES ARMY. TOPAGRAPHIC. CoOMMAND

NEW MEX1CO SECONDARY GRAVITY BASE T(ES
o ._VUSATOPOCOHs REPORT NO. 5=Ar.1971y 1o PTSe ___

__A4SD__UNITED STATES ARMY ToPaGRAPHIC CoMMAND

ARIZoNA REGIONAL GRAVITY SURVEY
USATOPOCOMI_REPORT _NOW 22 19702 270 PTSa

— . 24983  UNITED _STATES ARMY TYNPOGRAPHIC CoMMAND

ARIZONA REGIONAL GRAVITy SURVEY

USATOPOCOM: REPORY MND. als_ MARe 1979 126 PISe .. __.
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348 uultco SYATES Aan ToraGRAPKHC con"AND
NEW. MEXTCO REGIONAL—GRAVITY. SURVEY. jUN,aNOV. 990

e ——— NN SO B,

USATOPOCOM» REPORT NOe 33¢ 19719 21 PTS.

494 BRINKWORTH. Ge Lo
GRAVITY STATIONS. IN THE. LREA-WEST..OF. DENV'R‘.{N On,D0

USGS, 1971y CO, lbﬂ“ PTgo

————— e e & - o ——— - —— e 4 - S -

3498 PETERSON, Ds Lo
GRAVITY DATA _FROM. tHEARunBLn.-COLokgoq_san-v

UsGSs, |97u €0, 3495 PTS.

3494 BEHRENDTo J- c. AND POPENOE- Pe
— - PRINCIPAL_FACTS FOR GRAVITY. STATIgNg JN _THE..NORTH

PARK=MIDOLE PARK AREA, ¢OLORADO
AUSGS+—197 1+ C0 92695 pTo

— 3 49?—KLEINKOPF—Me-Do- e e

GRAVITY DaTA FROM THE S)LVER CLIFF, COLORAD, SUSVEY
— USG5 - 497+ CO0v -4+ 2T-PYS e

————3 50 —PEMBERTON

TRIP AD, SERIES P}
UNIVERSITY..OF-WiSCONSEN ,—1 9654, 8§20 -pTSs

3505——nooLL‘ao Go--Po

RIP AE, SERIES B
ERLNcEION_MNLMLRS+LL«_Lel!;.&ll.2;‘_

_————_——SSOQ_THIEL' Eo-Coe o

TRIP AH, SERIES ¥
UNIVERSITY. OF W{SCONSIN, 1955, 434 aTSe -

—_— 3503 MACK.. . Je  AND_LyEQSON, o, N,

TRIP Al, SERIES M
UNIVERSJI!_OE_NLSCDNSJN,.J!554.SJ§ -pTSs

\::ﬂ wWOLFE . .___

TRIP AR, SERIES Pw
UNIVERSLYY. OF _W]SCONS{N, 1969, 352.aT5e

—e 3523 MOWER,_ L

TRIP AZ, SERIES Y
——UNIVERSLTY OF WISaONSIN,—859_PISa _

mnerned & G I~ BLACK 3. Wo Eo .. _

TRIP DE, SERIES G
UNIVERSIIY OF WISCONSIN, 1981, 101 _plSe

3635 ROSE, Je Co

TRIP TT, SERIES F
Ulestxlx_nz_nJScnusxu,_L1u14_313,nJ5-
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' uncLasslrx,o : DATE 102479 piZE—""'i]'"
R 3570 BLACK,s W, £ T T e e et e ce—— e e e o e me e e e e i e - —
el U_YRQIP Tw, SERIES F R - U e N .

UNIVERSITY OF wlScoNSlu 1950. 154 p75~
3598 OSTENSOs Neo
TRIP T2, SERIES NL .- . oo o i e e e e e et e e -
UNIVERSITY OF WISCONSIN, 1953, 1082 PTS.
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SEISMIC EMISSIONS STUDY, ROOSEVELT HOT SPRINGS
MILFORD, UTAH

Introduction

At the request of Getty 0il Company, a Seismic Emissions

- Study was performed at Roosevelt Hot Springs, Milford, Utah (27 S.,

R.9 W). The areal extent bf this survey was approximately 16
square miTes. Five 5 geophone arrays were used to collect seismic

emission data over this region for the purpose of.de]ineating fault

and fracture zones.

Data Acquisition

:_Five Sprengnether MEQ-800 microearthquake recording systems,

together with Datamagnetics digita]Itape recofdérs, were used for field

data acquisition. Hall Sears HS-1 (15Hz) geophones with calibration

' coils were used as sensors. The digital tape recorders feature high

dynamic range»and.]ow system noise recording. The MEQ-800 offers smokéd
paper records for field monitoring of the déta.v Geophones were spaced,»

approximately 2000 feet apart. Individual retordihg systems were hard

" wired together so that absolute relative timing could be obtained by

- broadcasting time marks every hour. The crystal clocks supp]ied by

the manufacturer in the MEQ-800's are températuré dependent causing .
drifts greater than 20 msecs. These drifts are not linear and there-

fore cannot be scaled by a correction factor. Stations were occupied
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from one to three days, depending on the quality of data observed

on the paper records.

Data.Processing

Field data were first edited by picking quiet sections from the
smoked paper records. These sections were stripped out and re-edited.

Data from four stations were chosen for processing. For each station,

" four depth arrays (20 x 20) of possible source locations were chosen at

1,100 foot intervals. Thatlis, four 22,000 x 22,000 foot horizontal
maps were generated at depths of 2000, 4000, 6000, and 8000 feet.

Ray tracing algorithms were used to determine delay times from each

source location to the geophones at each station. Geophone arrays

were focused on each location by shifting traces by appropriate delay

times and then stochastically correlating. traces. Five hours of

- array pkocessing'time per station was fequired'(6800'corre1ations); A -

1isting of individual delay times, correlation values, and graphic

" plots were produced.

Data Analysis

 Maximum correlation values were found to be approximately .0275.
With the exception of station 2, the background noise level is about

.090. That is, any correlation value above ;090 js not random and

" therefore has some sort of structural significance.

Caution-must be taken whéniinterpreting the computer p]dts. These

~plots were created as a visual ‘aid by scaling cbrre1ation‘values

between zero and one hundred for each station set. The maximum corre-

lation value was scaled to onelhundred. Therefore, plot ihtehsities
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may reﬁresent different values at different stations and it is possible
that a high corre]étion value could distort the entire plot.

Mabs showing locations of correlation values greater than 50% and

90% of maximum have been made for stations 1, 2, 4, and 5. These should

‘be examined in conjunction with the computer plots to reduce the possi-

bility of misinterpretation. That is, by examining these together,

lateral extent and thickness of anomalies will be more obvious.

Data Interpretation

The purpose of this survey was to map locations of seismic emissions

" (groundnoise) as a means-of delineating zones of permeabi]ify (faults

and fractures).‘ Inferred faults (dashes'and dots) and associated
fratture zones (soiid or -dashed 1inés) happed using'seismic emissions
are shownAon the composite map enc]osed. ASICan be seen from this map
a complicated fault pattefn_emerges. o

‘An east-west emissions zone (Anomaly A) through statioh 2'15

- a prominent feature consistently appearing at all stations. This may

be related to an east-west fault described by Ward and Sil1 (1976)
in this area. -Anomaly B, is a north-south emiésions trend believed
to be associated with the Dome Fault. It is seen primari]y on station

4, Anothef probable north-south trend (Anomaly C) is located at the"'

~ western portion of sections 18 and 19. Secondary, emissions.zones

and faulting are seen associated with.the mouths of Little and Big

Cedar Cove. Although less apparent,}én east-west emissions trend

may run along Ranch Canyon Road in the'sodthern portion of the

'survey. Ward and Si11 (1976) make mention of an<inferred.féu1t in thfs



“region.

Conclusions and Explanations

In general, emission source locations agfee with zones of produc-

tion and kndwn faulting (Dome). Questions arise with regard to
some differences seen at each station. These questions can be answered
by examining‘the position Qf'thé stations relatives to the emission
locations. For example, at station 4, Anomaly B is seen on the
contour map to be broad with a nose directed toward the sfation.- This
can result from smearing or blurring effects as you focus on points
further from the station. This may be céused by two factdré. First;
as you go further away from the array, differences in travél times
between geophones decrease (become similar). Secondly, hfgher fre-
quehcies«attendate with distance and the correlation is performed over
a narrower freq&ency band.

.‘Another reason for,some'dissimi]ariﬁies is.fhat high noise regions

close to the stations may overshadow more distant sources. Such is

“probably the case with stations 1, 2, and 5. They are closer to

Anomaly A than station 4 and, thus, seé”it.more distinctly than

they do other anomalies.
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APPENDIX A

Data Format
X-Y computer plots are read from the ]ower right hand corner

(east) as point (1,1,1) [X,Y,Z]. Going from right to left across

the bottom points are (1,1,1), (2,1,1), (3 1,1). . . . Similarly,

" the second horizontal row is labeled from right to left (1 2,1),

(2,2,1), (3,2,]). . .. The center Y va]ue indicates the horizontal
row and the end Z value the depth.- Eachvfteration is 1100 feet except
for the Z values which are 2000 feet. Z velues 1, 2, 3, 4,'and 5
correspond to depths of 2000, 4000, 6000, 8000, 10,000 feet,

respectively.
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SEISMIC EXPLORATION INC.

SALT LAKE CITY, UTAM B4IOI
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