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GbOiblb 

C O M P A N Y 

Operator: Thennal Power Company-

Well: Utah State 72-16 ML-25128 

Location: 990 feet south and 990 feet west from the northeast 
corner of Section 16, T27S/R9W, SLB&M, Beaver County, 
Utah. 

Elevation: 

Take all measurements from top KB. 
Keep hole full at all times. 
Check operation of BOE each round trip or daily, whichever first 
occurs. 

Drilling Program . 

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

2 

3 

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

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 3 centralizers. 

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 
wi-tness preventer tests 3 days in advance of testing 
(801/586-4231, Cedar City, Gerald Stoker). Enter test 
results on tour sheet. • 

601 California Street San Francisco California 94108 415.981-5700 Telex: 34387 NATOMAS SFO 
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Utah State 72-16 ML-25128 
Drilling Program 

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

6. 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 
shoe solid. Use top and bottom rubber plug and plug holding 
head. Centralize 40' above shoe and every Sth joint above 
shoe. Have WKM (505/327-3359, Farmington, Sug Roberts) 
install centralizing elements in 12" head prior to cementing. 

7. Land 9-5/8" casing. WKM 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 five -minutes- each. Notify. Utah DWR to 
witness preventer tests. Enter test results on tour sheets. 

8. Drill Sh" 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.protection 
or production casing if required. 

9. Survey hole angle every 2-300', on dull bits. Dirillable wing 
stablizers are to be run in 12Ji;" and 8h" holes, and 1755" hole 
if required". A multi-shot or wireline angle survey may be 
run if hole angle exceeds 5° over several thousand feet. 
Run drill pipe float valve in 8h" hole and have "wet plug" 
with valve in open position on floor at all -times. 

10. Install ABC mud logging service at shoe of 2 0" conductor. 
Record continuous mud in and out temperature, H2S, CUn, 
lithology, drilling rate. Have pit level indicator and. 
intercom to drillers station. Take 2 sets W&D samples 
everi" 10' above 1800' and every 5' below 1800'. Mail daily 
copies 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. Mud Program. American Mud Company 505/327-2525 

Surface-650'. Water and gel, 8.3-9.0 ppg. 
650'-TD Milford City water, add sodium chloride if 

required. 

Have lost circulation material on location. 

12. Run and record maximum recording thermometers on each Totco 
run. 

13. Telephone numbers: 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 

916/944-3884 Home 
H. E. Wheeler . 916/485-2715 

October 14th, 1976 



IT -7 i 
Geothermal Resources Well Sumniary Report 

S U B M I T I N D U P L I C A T E 

o, >cr.ilor._ THERMAL POWER COMPANY 

.Sec... 1 6 T 2 7 S . R 9W. 

vi'ell X',, UTAH STATE 7 2 - 1 6 M L - 2 5 1 2 3 

SL R gj X.I ROOSEVELT VXAA BEAVER r^, .n.y 

i .ocj t ion. 990' South and 990' West from the Northeast corner of Section 16 
t G i * c loCJlMtn t t o n . p r c ^ r t r o f v«»(on c - j rn t r , or H f t » l f«n»er ! i n f \ ) 

of cro-ond. above sea level . ", V •- fect_ Elevation of gro-k: 

akcn from top of ^ ^ ^ ^ y B u s h i n _ g _ -Alldcpth mcnsurcments taken from top of_ ^ T T t l - T T T ^ T T T T A -which is. 
( D e r r i c k H o o f . ?<ot*ry Tahle or K«Hy Bw*hin]E> 

The information given herewith is a complete and correc 
present condi-tion of. the well and all work done thereq 
be determined from̂  all available records, 
r,.,̂̂  January^lTth, 1977 . . , . . 

21 -feec above ground 

so_rd of the 
can 

Hathaway'--'En<Tineerinq "''-

Signed, 
W 

T l t l t 

)l ier >-
Vice'•President 

(Swp«rintrr i .*cn( '(Prc%i<<ent. S « c m j r ] o t A f t c n t ) 

Commenced drilling-

Completed drilling.—. 

October 22,-. 1976 

Deceiober 31r"'1976 
•Alluvium w/zones of ••T.- .̂.'>' ', - • • • ' ^ V T T T 

hydrothermal a l te ra t ion 0 ' ' - -290 ' 7"\ 

Total depth - l - ? ^ ^ ' , . Plugged depth_„ 

Junk ." - '•'^^••'' • T • • " • - ' . • ' ' " 

Conglomerate ••.:^77a^^-7.'---290' - ^25im 

Granite (frac tur ed)vsS-

Commenccd prnri.,̂ ;».. not -yet OQ production. 

- 4 - 2 5 ' : - . — 1 2 5 4 - ' 

Geologic age at total depth: 9 - 1 5 m y b p v r 

Di.tc 

S t a t i c t e s t 
Shut-in -weFV head; 

T . - n t p , I* P r f H . P s i It 

Product ion T e s t Data 

Total iVlass Flow Data 

Lt>R/Hr T e m ? . " F P r e " . J s i ' g . ' j E n t h a l p y O r i f i c e 

Separa tor Data 

W a t e r c u f t . / H r S t e a m L b s y W r P r e s , P s i K . T e l 

Short -^Preliitinary t e s t on 1 2 - 3 0 - | 6 ind;.cated m.iss flô r̂ capabil i-ty J-5 

approximately 1,000, 300 pcjunds per hour of stekm and hdt water , with I 
flowing wellhead pressure of 355 psig and tempeirature Cff 432°F 

CASING RECORD (Present Hole) 

-v,,,,.f < , , ; „ , 

( A . r . i , . 

2.0" 

L.3-3/8" 

. -9-5/8" 

UcpiH of *,h*^. 

85 

580 

1 ,098 

',^ T'.-p uf.C^sinit 

Surface 

Surface 

Surface 

of C^aitnje . 

94# 

5 4 . 5 # 

40# 

N r . ' oe 

N 

N 

N 

or LtpvcM 

S 

s 
s 

of C a t i n ; 

K-40 
K-55 

K-55 

Sirt of Hal< 

Drilled 

2 6 " 

17J2" 

1 2 V 

Nwmber of Sa<V> 
o{ Cement 

200 

.- 4 00 . 

650 

- - .' 
1 

• • • ( 

1 
i 

-1 
1 

PERFORATED CASING 

(Size, top, bottom, perforated intervals, size and spacing of perforation and method.) 

vo... on,oiy.i, of «*,-*u.n» .^^H.? NO Cement BondKjgs. 
Surface t o 522' 
Sinrface t o 999* 

TBmp«rot\ire (og csvptha 

Surface t' 
50* to If 
Surface 1 
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History of Geothermal Resources V/ell 
SUBMIT IN DUPtrCATB 

OPERATOR THERMAL POWER COMPANY „._. .FIELD_JR.QOSEVELT_ 

WcU No. UTAH STATE 7 2 - 1 6 ML-25128^ Sec..__i^ 

1976 

10-22 

10-23 

10-24 

10-25 

10-26 

10-27 

10-28 

1 0 - 2 9 

1 0 - 3 0 

1 0 - 3 1 

Da,.̂  J a n u a r y 1 7 t h , 1977 Signed, 
601 California Street 
S.aj:î .Ej::ail£l£cô _CA 94108 415/981-5700 

(Aifdrnt) . (Tricpiunc NumUi) 

SL 
... — „_.B. &:M. 

-Title. 

. l e r . . 
V i c e P r e s i d e n t 

-(PmiJcnt;Sctm^rror A t̂niit̂ i.̂  

}^ " "^ ^^' gnatoc importance to hive a complete Kistory of the •srtll. IJii! this form to rcport » full account of aii. iroportant operations durir.sltnc-
driUinj! ind tcitiiig of the veil or during re-<Jrilling, sltering of cuing, plugging, or sbandonment Wich the dates thereof. Be'ture to include luch i:'cmi-
ai hole liie. formation test details, .mounM of cement uted, top and bottom of plugj, perforation detallf, tidetracked junk, bailing tests, jhooiing and" 
initial production'data and ZOM hmpw-otur*. 

Rigged up Loffland Brothers Company Rig No. 5. Spudded well at 4:00' P̂ .M" 
Drilled 125;;" hoie to 85' and then opened up hole to 26". Ran 20" O.D._,, 
94#, H-40, Buttress Conductor Casing to 85'.; ;''''̂  

Cemented 2 0" casing to surface with 200 sacks Class B Cement containing:-
2% Calcium Chloride. Landed 20',; casing. Installed 20" Hydril GK BOP.-; • 
Drilled 175̂ " hole to 163' with 9 ppg mud. aiplia Beta Gamma logging . 
equipment installed and commenced operating at 85'-

Drilled 17^" hole to 312', with mud. Well started flowing water. 
Built up mud weight to 10.5 ppg and killed well. Displaced 900 cubic 
feet.of slurry consisting of Class B Cement, Perllte and' Silica Flour 
through drill pipe at 252'. Shut well in. 

Stood cemented. Ran in hole with 175g" bit and found top of cement at. 
100'. Cleaned out cement to 156' with 9.8 ppg mud. 

Cleaned out cement to 261'. Well started flowing water.- Mixed mud to 
higher weight. .-';.;••-\. . • • .T ' - - : . - : '.-.T:':. - . 77^ : . . 

M i x e d mud.': t o 1 2 . 2 p p g . ; •''• ?^'7 •::''•' . - • T 7 7 T - - 7 ^ 7 ' : : ^ T . ' 7 ' ' ' • . • • ' • ' ' 7 , .[•••• '••, ' ' ' •' 

Mixed mud to 14 ppg and killed water flow. Cleaned out to 312'. 
Displaced 100 sacks of 16 ppg neat construction cement at 286'. 

Stood cemented. Drilled l??̂ " hole to 319' with 13.3 ppg mud. 

Drilled 17?s" hole to 498' with 13.5 ppg mud. 

Drilled 17^" hole to 585' with 14.5 ppg mud. Well flowed small amo,unt.| 
of water diluting 14.5 ppg mud. i 
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Kistory cf Geothermal Resources Well 
SUBMIT IN DUPLICATH 

P a g e 2 

OPERATOR .THERMAi_^OW_ER._CpMP ...FIELD ?P.Q.?..?yELT 

\S?'c!l NO..UTAH STATE 72-16 ML-25128 ^̂ ^ _16_ 

Signed Date J a n u a r y 1 7 t h , 197 7 ; ' 

6 0 1 C a l i f o r n i a S t r e e t 
S a n F r a n c i s c o , CA 9 4 1 0 8 4 1 5 / 9 8 1 - 5 7 0 0 

SL ....B. icM: 

(A i ld rn i} (T.lcpliooe Kucitxx) 
_Title_ V i c e P r e s i d e n t 

.'(Prviident, Srcr«t«r7 or Ajrni)?: '̂ 

It u of the greatest importance to have a complete hiitory of the well. Uic thia form to rcport a full account of all-importanc operations durin^^tne 
drilling and tcitijig of the veil or during re-dri!ling, altcriog of ciur.3, plugging, or abandonment with the datej thereof. Be.mre to include tuch items-
ai holcaiie, formation test details, .mounij of cement uted, top and bottom of plugj, perforation detalla, tidetracked junk, baiting tests, ahooting andi 
initial prt>duction.daU ond tom tttttptretvft. 

Built mud weight to 15,2 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 Perli-te, 40% 
Silica Flour and 2% Gel. , Obtained good, cement returns to surface.. 

Stood cemented. Some hot water^flow surfaced from .annuius between ' 
13-3/8" and 20" casing strings. Waited on Halliburton to ceme.nt 
annuius.'• 

Small hot water flow commenced in cellar outside .20" casing. Filled,; 
cellar with 15.8# slurry neat cement. Pumped. .360 sacks Class B 
Cement mixed with 40% Silica Flour, 2% Gel -anid̂  %% BR-5 :Retarder down 
annuius between ,13-3/8" and 20" casing strings..- Some fresh cement 
appeared in cellar and water flow in cellar stopped. 

Stood cemented. ..-:•/' : .- . 

Ran Schlumberger Cement Bond Log,w/Gamma Ray and Temperature Survey.. 
Excellent bond from surface to 100', fair bond from 100!_ to 260', 
excellent bond from 260' to 522' (top of cement plug inside 13-3/8"' 
casing) . Cleaning ou-l: cement from cellar. :.." . 

Cleaning.out cement from cellar. Landed 13-3/8" casing. 

Installed 12" Series -900 Shaffer Double BOP, Hydril GK BOP, and Grant 
Rotating Head. Tested casing and Shaffer blind rams with 1000 psig., 
pipe j:a,ms with 15QQ psig, Hydiril•with. 600 psi.g, Kelly Cock with' 
1000 psig and kill lines with 1500 psocgw A H O.K. Cleaned out 
cement plug inside 13-3/8"' casing to 565'^ with 125i;" bit. 
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Date 

1976 

1 1 - 8 

1 1 - 9 

1 1 - 1 0 

1 1 - 1 1 

1 1 - 1 2 

1 1 - 1 3 

1 1 - 1 4 

1 1 - 1 5 

1 1 - 1 6 

1 1 - 1 7 

1 1 - 1 8 

1 1 - 1 9 

History of Geothermal Resources Well 
SUBMIT IN DUPUCATB 

npp«ATr>a THERMAL POWER COMPAMY 

Page 3 

FiEi.D__?9P 2 EVELT 

\irc]l Nn, UTAH STATE 7 2 - 1 6 M L - 2 5 1 2 8 ^^^ 1 6 

Date. January 17 th , 1977 
Signed 

601 California Street 
.San Francisco, CA 94108 415/981-57q0_ 

(.Adittu) . . (Ttlcplioiit NvimUr) 

B..&CM.-. 

•j-i^jg_^_Vi^e_Pr e s i_d_en_t_ 
(Pmidcnf« Sfcrvurr or Attnt);y : 

It il of the greatest importance to have a complete history of the well. Use this form to report a full account of-.all :impor(adt operations duricgAthe. 
drillin;; and testing of the veil or during re-<JriIling, alteriag of caiing, plugging, or abandonment with the djtes-thcreof.-Be-Jure to include aacK'itcms^ 
or hole tiie, formation test detailj, amountj of cement uted, top and bottom of plugi, perforation details, tidetracked junk, bailing tests, thootingi/iandi, 
inicial productioa data oid lona Hmparcrturi. 

Cleaned out remaining cement plug in 13-3/8'* casing and drilled out 
casing shoe. Drilled 123i;'- hole to 633- with water* Well started 
flowing hot water. Built mud vreight to 14.,2 ppg and killed flow. 
Ran short flow test. 

Drilled 1254" hole to 742' , Mud weight cut from 14.2 ppg; to. 10.1 ppg: 
from hot water entry and CO2 gasv' 

Drilled 12^" hole to 836'. Ran short flow test. Installed" de-gasser 
to eliminate CO2 from mud. Installed cooling loop for mud. . 

Mixed mud weight to 15.2 ppg and drilled 12%:" hole to 879'. 

Drilled 125i;": hole to 990' with 15.2 ppg mud". 

Drilled 125i;" hole to 1089' with 14.9 ppg mud. 

Drilled 123i;" hole to 12 08' with 15.2 ppg mud, , • 

Drilled 125i;" hole to 1245' with 15.3 ppg mud. Lost complete mud 
returns at 1245'. Ran short flow test on well. . 

Shut in well. Mixed mud. Waited on Otis snubbing equipmen-U, 

Ran Agnew and Sweet Temperature Survey. Waited on Otis snubbing 
equipment. - -̂  

Mixing mud and waiting on Otis snubbing equipment. 

Installing Otis snubbing equipment. 
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Date 

1976 

1 1 - 2 0 

1 1 - 2 1 

1 1 - 2 2 

1 1 - 2 3 

1 1 - 2 4 

1 1 - 2 5 

1 1 - 2 6 

1 1 - 2 7 

1 1 - 2 8 

1 1 - 2 9 

1 1 - 3 0 

History cf Geothermal Resources Well 
SUBMIT IN DUPilCATH 

QPFRATOR THERMAL POWER COMPANY .̂ FiSLD__ .̂°9.?.?.Y.?.]i'i'_ 

Well No...UTAH„S3!AgJS 7 2 ^ 16 ML:=251Za Sec..l£_ 

Page 4 

Date _ J a n u a r y 1 7 t h , 19 7 7_ 
Signed 

601 C a l i f o r n i a S t r e e t 
JSarL-ExaG£i.s c o^_C A_ 9 410 8.._ 415/9_8]^ SJO 

(A(!<lrnf> . (T<lcr!l0°c Niimlwr) 

..S.L B. &.:M.' 

.Titlc_. 

xer 
Vice President 

. (Prvt idmc, S«ccct<r7 or At<r , t )J-

It .u of the greatest importance to have a complete hiitcry cf the well. Use this for.-n to report 4 full account-of all tmportatit operations duringithe' 
drilling and tcstLng of the well or during re-drilling, alteriag of Cising, plugging, or abandonment with the dates thereof.; Be ture to include «uch items 
ai hole tae , formation test details, amounts of cement used, top and bottom of plugt, perforation details, tidetracked junk, bailing tests, thootingf.'nd-' 
initial production dau and {on* Hsf̂ ptretur*. 

Snubbed drill string out of hole and closed well in with Shaffer 
blind rams.. 

Rigging up to snub in Halliburton EZSV Retainer-bridge plug. 

Ran EZSV-and set at 207*. _ " • ' 

Displaced 40 sacks Class B Cement mixed 1:1 with Perlite, 40% Silica 
Flour, 3§% CFR-2 and 4/10% HR-5 at 2,06'. Stood cemented. 

Tested casing and. BOP at 1000 psig. Mixed mud. . ' , 

Installed master valve and extension spool. :Small hot" water seep 
observed from ground about 25' SW of Well. JOuSO very small hot water, 
seep observed outside 20" Conductor Casing in cellar^ 

Rigged up BOP stack. Tested blind rams and 13-3/8" casing; with 1400 
psig-O.K.v-- .•:. •• . 

Stripped in hole with Grant Turbodrill and 1235" bit and found top 
cement at 88'. 

Drilled out 1' of ceraent plug when cones on bit locked. Pulled out 
pf hole and ran back in with new 1251;" bit and double Grant Turbodrill. 

Drilled out cement plug to 174'. 

Pulled out of hole and added 8" drill collars to drill string. 
Drilled out cement plug to 186*. 
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SUBMIT IN DUPilCATK 

Date 

1976 , 

1 2 - 1 

1 2 - 2 

1 2 - 3 

1 2 - 4 

1 2 - 5 

1 2 - 6 

1 2 - 7 

1 2 - 8 

1 2 - 9 

1 2 - 1 0 

1 2 - 1 1 

1 2 - 1 2 

OPERATOR. . THERT^AL POWER. COMPAÎ JY 
. F l E L D _ ^ 

ROOSEVELT 

Well No..UTAH._STATE 7 2 - 1 6 ML-25128_ g,,- 16 ^ y 

D a t e . J j H L ^ £ £ y - L 7 ^ ^ - L^£7--_. Signed 

601 C a l i f o r n i a S t r e e t 
S,ap._Z£a.n.ci s_cg^__C A_9_4108 4 1 5 / 9 8 1 - 5 7 0 0 

( A i l d r n i ) . (T«!«p!ioi>« Ntnatxr) 

,B. sc.n. 

Y,>;̂  Vice Pre s i d e n t 
( P n u d e n t , S«cftc«ry or A^enl)^-. 

It it of the greatest importance to have a complete hiitorjr of the well. Use this for.-n to repori « full account of al! imporunc operations duringsxtnef 
drilling and testing of the wel! or during re-drilling, alteriog of cising, plugging, or abandonment vith the dates thereof. Be. ture to include tuclv itcmsf.t 
BT hole tiie. formation test details, amounts of cement uted, top ajid bottom of plugs, perforation details, tidetracked junk, Jbaiiing tests, shooting, ind .•-
initial productioa.dat4 and 'ton* liffynatuf*. 

Drilled out cement plug to 189^. 

Drilled out cement plug to 207'/ Drilled on EZSV Retainer at 207',, 
came loose with strong jolt. 

Grant Turbodrill ceased working. Pushed Retainer down to 580'. 
Would not push farther. Started pulling out of hole. 

Finished pulling out of hole. Layed down Grant Turbodrill. 

Ran in hole with 12̂ ;;" bit and 8" drill collars. Pushed Retainer . 
down tq.694'. 

Pushed Retainer to 1235' where it stopped. 

Ran second Halliburton, EZSV Retainer to 629' where it stopped. Set 
same. , •••.-- '.• . . . . ' . - . . • . 

Pulled out of hole with drill string and EZSV Setting Tool- Started 
running drill string in hole with 12*:;" bit and 8" drill collars. 

Finished running in hole. Drilled on Retainer No. 2 for 5 minutes 
when it started moving downhole. Pushed Retainer No. 2 to 1239' 
where it stopped. Pulled out of hole. 

Started in hole with Halliburton EZSV Retainer No. 3. 

Set Retainer No. 3 at 1144'. Preparing to place cement plug on top 
of Retainer No. 3. 

Pipe stuck. Freed same with water circulation.. . 
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Date 

1976 

1 2 - 1 3 

1 2 - 1 4 

1 2 - I S 

1 2 - 1 6 

1 2 - 1 7 

1 2 - 1 8 

1 2 - 1 9 

1 2 - 2 0 

'• History of Geothermal Resources Well 
SUBMIT IN DUPLICATE 

OPERATOR THERMAL PO^̂ TER COMPANY FIELD__ ROOSEVELT 

Well No.U.TAH STATE 7 2 - r 6 ML-25128^ ^^^ 

Page 6 

Da ti>-,J-anuarv 17th, 1977 
601 California Street 
San Francisco, CA 94108 415/981-5700 

..!L.__.B. & M. 

Signed 

I f i i i rn t ) (Tclcplioiir Kumbcr) 

Yjjjp_ V i c e P r e s i d e n t 
( P r c u d m t , Secer t . r f or A t e n t ) ', 

. . ^ ' " ° - f » ' ' « « ' " ' " t importance to have a complete history of the well. Use this for.-n to report a full account, of air important operations duricgsthe 
drilling and testing of the well or during re-drilling, altering of casing, plugging, or abandonment with the.dates-thereof^jBe-ture to include tuch-itcms' 
OS bole size, formation test details, amounts of cement uted, top and bottom of plugs, perforation details, tidetracked. junk,-bailing tests, thootihg.and 
initial productioadau and ton* t«mp*'ctur«k . 

Pulled out of hole. 

Rigged down Otis snubbing equipment. Ran in hole open ended. 

Placed cement plug at 1138' with 35 sacks Class B Cement mixed 1:1 
with Perlite, 40% Silica Flour, 3g% CFR-2 and 3/10% HR-S. ' 

Ran 123i;" bit and cleaned out hole to 1100'. Circulated water to 
cool hole, then displaced water with 16 ppg mud.. 

Ran 9-5/8", 40#, K-55, Buttress Casing to 1098.'. Casing equipped 
with float shoe, float collar on top first ̂ oint, stab-in float 
collar on top second joint, centralizers 10' dowTi on first joint 
and on top of third joint. ' 

Circulated water around casing to cool hole. Displaced water with 
mud. Ran in hole with drill pipe and stab-in tool. Stabbed into 
special stab-in float collar, circulated cold water, then displaced 
with 15 ppg mud and cemented casing with 650 sacks Class B, Cement 
mixed with 40% Silica Flour,^% CFR-2-and 3/10% HR-5. Slurry 
weighed 15.6 ppg. Displaced cement in drill pipe with water, 
pulled stab^in tool out of float collar and circulated cold water 
jinside 9-5/8" casing. 

Circulated water inside 9-5/8" casing to allow cement to set 
properly. Displaced water with 15 ppg mud and pulled drill pipe 
out of hole. Cut off 9-5/8" casing. 

Landed 9-5/8" casing in expansion spool. Installed BOP Stack 
consisting of 1-10" Series 600 inaster valve, 1-10" Series 900 
Shaffer Double BOP, 2̂ 10"; Series 900 Hydril GK BOP's, and 1 

Grant Rotating Head. Tested casing with 1000 psig for 5 minutes 
0.K-. Tested BOP Stack. Tried to run Schlumberger CBL, but tool 
stopped at 260' in caked mud. 
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History of Geothermal Resources Well 
SUBMIT IN DUPLICATB 

Page 7 

Oi-ERATOR T H E R M A L POWER COMPANY _FIELD_ ROOSEVELT 

Well Mo, UTAH STATE 72-16 ML-25128 ^̂ ^ 16 B;&M; 

Signed, 
-^ January 17th, 1977 

601 California Street 
San Francisco, CA 94108 415/981-5700 

<Ai)dmi) 
-Title-

.ler 

Vice President 
(TcUpbone Numtx/) -:(Prwd<nt, S«<r«l«r7 or A t t n i ) ; 

Date 

1976 

12-21 

12-22 

12-23 

12-24 

12-25 

12-26 

12-27 

12-28 

12-29 

12-30 

12-31 

It it of the greatest importance to have a complete history of the well. XJic this form to reporr a full account of all important operations curicgrtthe. 
drilling and testing of the well or during re-drilling, aJteriag of casing, plugging, or abandonment with the dates thereof. Be ture to indues i-jch i:«ms 
at hole lire, forratcion test details, amounts of cenrKnt used, top and bottom of plugt, perforation details, tidetracked junk, bailing tests, thooting and 
initial productioa data end tem hmpAroturlL 

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 
log inconclusive due to unstabilized temperature of water, 

Ran in hole with 8^" bit and cleaned out cement and drilled out-
float collars to 1092'. Pulled .8̂ 2" bit and ran 8Jg" mill. Milled 
out cement and float shoe and cleaned out to Retainer. Milled on 
Retainer. 

Milled out Retainer. Ran SH" bit and milled and pushed Retainer to 
1241' with 13.6 ppg mud. Displaced mud with water.. Pulled out of 
hole. N̂  . • . . . 

Tes-ted well. Shut well in. Shut rig down at 4:00 P.M. for Holidays-: 

Rig shut down for Holidays. 

Rig shut do\im for Holidays. 

Commenced operations at 8:00 A.M. Lowered well pressure by pumping 
in water and mud. Ran in hole with 8^" bit. 

Mixed ihud to 16.4 ppg. Cleaned out Retainers and drilled new hole 
from 1245' to 1247'. 

Pulled out of hole and changed bits. Drilled to 1254'. 

Tested well. 

Installed 12" Series 400 master valve above 10" Series 600 master 
valve and closed in well. Rigged,down. Released rig at 4:00 P.M. 



ttikKMAL • FdwkR tio>iPANt. ;.;. • . .:. '"7 '7..-. :• 
Utah S ta t e -Well No. 72-16 •'•.'". :T7 '.7.:TT "̂ •.' : ;' 
Sec. 16, T27S, R9W, SLBScMj MeaV6r Cbunty, ' i t tah 
Loffland Rig No.: : 5 ' ' • ^ ' • • ' .'•• "••̂ ' 
Spud: 10/23/76 Completed: 12/31/76: 

B i t 
No. 

1 

2 

3 

k 

5 

6 

7 

8 

9 

10 

11 . 

12 

13 

11+ 

15 

16 

B i t . 
S i z e 

12i"' 

m 
17i 

12i 

.12i' 

12i 

12i 

12i 

12i 

12i 

12i 

12i 

• e i 

8i 

.8-1 

8i 

B i t 
Mfg. 

HTC. 

HTC 

SEC 

HTC . 

HTC 

HTC 

SEC 

HTC 

HTC 

HTC 

HTC 

HTC ' 

HTC 

HTC 

HTC 

HTC 

B i t 
TyES .: 

'.. XIG 

0SG3AJ 

S88: . 

0SC16 

Jkk . 

^kk 

M88 ' 

OWVJ 

0SC12 

OWV 

OWV 

OWV : 

ODV.. 

^ J7 

V7 / 

- v i - -

S e r i a l No, 
of B i t 

r e t l p 
62685 iiv ;: 

RR166 S/ ;: 

-• R R • -.-

-RR-- '^P'^-'"' 

MW0.20 ;' 

MX9Vl 

U39675 

.ZN860 

XZ26I1. : 

TZ935 • 

ZXl̂ 57 : 

RR '-:: 

SJ828 

VMij.56 

: VR633;!^ / 

, VMij.56 - \ 

. J e t S ize 
1 2 3 

^11^ III- IU:, 

16 16 0 

16 0 0 ; 

open 

20 20 20 

20 20 20 

2h 2.k 2.k 

open 

open 

open 

, open 

Depth 
Out ¥ t ^ e , 

' 8 5 ^ .85 7 ' : 

288 203 

525 217; / ; 

595 70 

836 2lj.l . 

1208 369 

12i|.5 37 

12L1.5 . d r i l l i n g 

d r i l l i n g ceraent 

'••: t i t l 

no h o l e 

• • - • . . - • ' ' - ' " • - • • • . - , - - • 

rio h o l e 

d r i l l i n g cement 

d r i l l ou t p lug 

d r i l l ou t p lug 

T o t a l • 
Hra.Run 

h ; -

-36-3/II.. 

l - i : : 

23-3 / i i . . 

: 57i: ' 

cement 

t o 207f 

bo 12l4.7« 

• Weight -
1000 l h 3 . 

10 /15 

10/25 

:, i|.o ;; : 

:30/35 . 

Ro ta ry 
RPM 

. . 6 0 ^̂  

50/60 

- 5 5 / 6 0 . 

. 7>o 

50/60 

Pump. 
P r e s s u r e 

600 

300 

i|00 

600 

900/1200' 

r> 

of . 
9/28/77 



Ccf>Y 

UNITED STATES 

DEPARTMENT OF THE INTERIOR 

GEOLOGICAL SURVEY 
Branch of Exper imenta l Geo.chemistry and Mineralogy 
345 Midd le f i e ld Road, Menlo Pa rk , C a l i f o r n i a 94025 

November 14, 1977 

Keith Davis 
Thermal Power Co. 
601 California St. 
San Francisco, Ca 94108 

Dear Keith: 
, ;, I enclose chemical analyses of water collected last April from 

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 O.K. but the "steara condensates" are also all water. 
The calculated aquifer temperature and aquifer chloride contents are 
a little lower than those for the 1̂ -2 well and if possible I would 
like 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 from the poor steam/water separation. We may be able to obtain 
some sort cf a number by analysing for chloride in the gas bottles-
The ion ratios are very similar in 14-2 and 72-16: 

Cl /S i02 
Na/K 
Cl/Na 

14-2 
5.7 
5 .5 
1.7 

72-16 
6.2 
5.0 
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"'.DCiWWHOLE'CHEMISTftV PROGRAM—VER:r.IOM OF il 
WELL NUMBER?^ THERMAL 0:5 72-io •̂•••' 
DATE OF COLLECT I Oil'- APRIL J 977 
PRESSURE UNITS: ABSOLUTE--. BAR3-1 , K07CH2^2v F'ST 

: • GAUGE- .BAR:7—4: ivG.'C!-1:2--5? F'.'S.i.: 
ENTER SlLENCER PRESSURE, UNIT" ' '̂  

IN BARS ABSOLUTE-^ O.S' 
ENTER SEPARATOR PRESSURE,, UNI 

IN BARS ABSOLUTE^^ TT.-TTT 
L O L L E C T ] ON POINT ? \ Sl LcNCER^O , SEPARATOR-i ) j, 
ENTER CHLORIDE, SILICA Ii-i PPM ..:aiO :3J0 
ENTER ENTHALPY AND UNI TS^ 1 ̂ JOULES, 2-=~CAL0R IES : 
WAT ER. -FRACTI ON I i-i SILENCER-0. 7oy3c.0.f:7201 '-,.',• ..••,. 
W«TER..IN.:SEPARATOR HAS 31 10 PPN CL. ;. :̂-̂:---V-' 

•=:;•: '/.,:••..-. , . - ' -AND 5 1 0 P P M S 1 0 2 
WATER FRACTION - I N SEPARATOR^ 0 - S 1 v 5 4 3 3 i 7 5::i-s 
E N T H A L P Y ' . , 0 F . AQUIFER F L U I D Il-J' JOULES/ON 

2 tiEASURED== 1 0 4 7 , FRON S I L 1 CA=-1067. S 7 3 4 3 6 4 4 : 
i ^-r iH B T U / L B = ^ 4 5 0 . 1 2 8 9 7 3 7 8 4 AI-JD 4 5 9 . 1 0 2 9 3 9 1 

AOUIFER'TEMPERATURE 
.FROM ENTHALPY^242-. 0 2 9 V ' 5 1 2 3 S , F R 0 N - S I L I C A ^ 

WATER-. iNrAQUIFER HAS 2 S 5 9 . 7 9 5 2 o 7 5 9 PPM CL . ' 
• ' • ' • ' ' • ' • ' ' '7 'T"- ••' AND 4 6 8 . v 3 9 o 4 i 9 S 3 PPM S I 0 2 • 

EXCESS E N T H A L P Y ^ - 2 0 . S 7 3 4 3 6 4 3 7 5 ( L\'t BTU/ 'LB- -8 
PERCENT STEAM I N AQUIFER^ - 1 . 2 0 3 2 7 3 4 0 8 5 3 

S v - t ' : ! I04;v ;.i 

24.7 

:i491 ) 

Tiv.- . i : ; ,.V.!..-.-.' 

-\-i.... • J . . ,.-.L ^-.7 ..—ri-.\',T.V<-—-^"' 



WELL NUMBER? 14-2 ROOSEVELT 
DATE OF COLLECTION? NOV 76 • .-
PRESSURE UNITS-* ABSOLUTE- BARS-=1 , kG/CM2--2, PSI-3 

GAUGE.- BARS^4,KG/'CM2^5,PSI--f/- . 
ENTER'SILENCER PRESSURE, UNI"! S 0.8 1 . ' 

. :IN BARS ABSOLUTE- 0.8 
ENTER SEPARATOR PRESSURE, UNITS 177<:o-

IN BARS ABSOLUTE^ 13.0037252 
COLLECTION POINT? CSILENCER^O, SEPARArOR---l .' 1 . . , 
ENTER CHLORIDE,SILICA IN PPN 3650 640 : .. ... 77 ' " ' ' - ' " '"' 
ENTER ENTHALPY AND UNITS ̂  1-̂  JOULES, 2-CALORIES, .i-BTU ) lloO. 1 Ûw-....k.::A.. 
WATER FRACTION IN SILENCER^O.813913537005 
WATER.IN SEPARATOR HAS 3650 PPM CL , 

.AND 640 PPN S102 
WATER FRACTION IN Sit̂ ^̂ f̂iSER̂ - 0. S37o23365933 
ENTHALPY OF AQUIFER f-LUID IN JOULES/GM 
.• :.-.:MEASURED=1160,FR0M SILICA^ 1135. 30350473 

: ^ - 7 l N &TU/LB= 498.710232158 AND 488.094799971 : . 
AQUIFER.TEMPERATURE 

"FROM ENTHALPY^265.14228723»FR0M SILICA^260.189390499 
NATER: IN AQUIFER HAS 3057.32528567 PPM CL , -'^TJ" • ̂ .v; >; 
•' "-'•-^•i^, • AND 536.0789542 PPM SI02 •-..'7 '•,•"•'•..: ' . ,• ' . . ' . 7 - : • 
EXCESS ENTHALPY=24. 6914952671 (IN BTU/LB=- 10. 61 5432187 > ''.C: 
PERCENT STEAM. IN AQUIFER-- 1 .48611429399 , ;^ - ;.:::̂  
F- : ^ ; • • • . • . . . • • • . . • • ' - : ' . . ' ' . ' ' : T - • • - ' • ' . ' • 

V 



Source: R o o s e v e l t # 2 

W a t e r 

Location: 

Vi Sec. _ , T . 

Point of coll: 

ni.«;ch. 

Date of c o l l . : i 

Collected by: 

WBF: 

Analyst: 

. .Ternp. ( ° F . ) . 

T r u e s d e l l 

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

. ,R . -

Date completed: 
Checked by:_ 

28 Oct 77 

ANALYTICAL STATEMENT 
R 0 7 - 7 7 - 3 

SO. _L.9 

by- Ba ' ^ Turb imet r ic 

Lab. No. 

m g / ] m e / 1 

SiOj 5 1 0 

Al 
Fe 
Mn 

As 

Ca 

Mg 
Sr 
Ba 
Na 
K 

Li 
NH. 

1 2 . 4 
0.29 
1 . 3 6 

380 
15.0 

Catign wtah: 

E C E i 

MOV 2 8 

HCO. 

OH . 

SO4 
Cl 
F 
Br 
I 
NOj 

NO 3 
P O , 
B 

m g / I 

2LM. 

• C J / * 

V E D • 

1977; 

m e / l 

33 
2 1 1 0 

5.2 

2 6 A 

Anion totals 

6 0 7 4 
Dissolved so l ids : 

Calculated ( m g / l ) 

Residue (ISOOC) ( mg/ 1) 
Hardness a s CaCO ( m g / l ) . 2 9 7 
N . C . Hardness a s C a C O j ( r n g / l ) 71 .5 

Specific conductance (micromhos 
pH 7 . 8 3 ; Density at 20 

Sulfides a s H S( m g / l ) : 

at 25°C) _ 
°C (g /ml ) . 

(Unpublished records, subject to revision. Copied 
from original record.) 

i t GPO 690 240 

• ^ 



Source; ^^ooseve l t #1 

C o n d e n s a t e 
location: 

-% Sec. 

Oisch. 
Date of collT 
*^^'ected by 

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

ANALYTICAL STATEMENT 
Lab. No. RU7-f/~2 

^ ^ E C E : | 

-MOV 2 8 

•PC-

Analyst: 

Date completed; 
Checked by 

SO, 

D'ssolved solids: 
Calculated ( m g / i ) 

^^^^^si77^ 
P̂̂ «fic conÎ ^̂ ^̂ 7~7~. -~ doioa 

p H ^ _ 2 _ 2 2 _ _ ^ <°'"omhos at 25°C) 

Sulfides as H^s ( l ^ ^ ' " ^ ^ ' ^^"C ( ^ m l ) L _ 

f UnpubJishedJ^recorH T — - - H T ^ 

i>GPOe90 2«) 

\^ 

*. -

N.;;S..-,:,': 



Source Roosevelt #2 
Condensate 

Locat ion. 

_ ^ S c c . . 

Point of coll 

Disch 
Date of c o l l . : 
Collected by: 

WBF:. 

Analyst 

. . T e m p . ( ° F . ) . 

T r u e s d e l l 

Date completed:. 
Checked by: 

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

ANALYTICAL STATEMENT 
Lab. No R 0 7 - 7 7 - 4 

m g / ] . , . , m e / l ,?.• 

. , R . . 

SO [̂  b y Ba: T h r b i - m e t r - i r 

S1O2 

Al 
Fe 
Mn 

As 

Ca 

Mg 
Sr 
Ba 
Na 
K 

Li 
NH. 

104"̂  

8.2 
0.23 
1J36 

1350 
290 
J iLD 

Cation totals : 6835 

R E C £ i V E D - ^ l " 

. . M 0 V 2 8 1 9 7 7 . ; : :;• 

-- "̂ î: ̂ : T777y7':. T(- ^^77 
nrn 134. . 
r o ' •'•• • - . ' • • • ' 7 : 

OH^ • - ' . • • ' . . ' : ' - TT 

SO. 
4 

Cl _ 
F • 

25. 
2330 

• 3 . 

^̂ , .,*..,-., 
, . . • - ' '.•: 

8y..-

B r - . ^ '^.•-' •: •:r. 

I - • • ' • • • • • - -

N O J ' • ' :••;-^^ - " / " 

NOj 
PO^ 
B 183 

' • - . • • -

Anion totals : 

••• ••- ' ; - « ' 7 ^ 

• • s •: T 7 . 

'...'-% >^k-^v^:i7:7% 

... •:?ftT:TT% 
. . - . • , - . ! ,. . . . ..... ,, 

.•-- i - - ' : ' ' y •'i. 

.;-.,;,;:"''i 

• : . . , ""••.• : f . ^ T ; 

' : ••.'T.:U:-4 

• ' - ' - . ' i 

. . . . , • 

• ' • 

.:•',:;. 

.J.. ̂  

Dissolved so l ids : 
Calculated ( m g / l ) -.- 4 2 7 7 
Res idue (ISOOC) ( mg/ 1) 

Hardness a s CaCO ( n g / 1) 
N. C. Hardness a s CaCO ( mg/ 1 ) . 

7?n 

-4a, 

Specific conductance (micromhos a t 25°C) _ 
pH 7 . 9 1 - , , ; Density at 20°C (g /ml ) . 
Sulfides a s H S( mg/ 1) 
(Unpublished records, subject to revision. Copied 
from original record.) 

i t GPO 630 240 

% 



Source: R o o s e v e l t # 1 

( W a t e r ) 

Locat ion: T , T ' •• 

•.-. Vi Sec. , T . _ 

^ ' E C E i y E . D ' y T - : 

.•;,NOV 2 8 ]b//.;:m;|r. 

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

ANALYTICAL STATEMENT 
Lab. No. R07-77-1 •. i...7,.'.:'.7. 

• • • ' : : •^ .• . -• . . ' • . n ig /L- t i^ ' -A^, ™^/ l - i r | i l | - / ; • • j ^^ :^^ .^ ' "8^^^ 

5 2 1 -•• - ' •7 ' ' : : '.' .• ••-'••r:'-'.^ , , ^ ^ ' " ' 'i 'Q:i"' '^°y^:^"'': '^TTT7v7-T'T'^ 
. .R -

Point of coll: 

Disch. .,Temp. CF.) . 
Date of c o l l . : . 

Collected by-' 

WBF: 

Analyst: 

Truesde l l , 

Date completed:. 

Checked by: 

28 Oct 77 

+2 
SO, By Ba Turb imet r i c 

SiOj 

Al 

Fe 

Mn 

As 

Ca 

Mg 
Sr 
Ba 

Na 
K 

Li 
NH. 

J7 ' ' ' . HCQ 181'"-'f!:: 

12.20 
0.29 
1.20 

2000 
400 

16.0 

•• :soH. _̂_ ^ .̂ _ _.̂ .̂. 

Cl 
> • • : 

Br 
I 

N O J 

NO 3 

PO4 
B 

3260 
5 j ^ 7 m ' 

i-'-'i 
V,,,'..-.'..:.••;! 

-7777 

27.2. ;..:. 

• { - , ' ; • • 

Catign tgt»U: Anion totals : 

7 7 ' T 7 

•777if. 
•••ysv-'i^T^i-
....-v:Jc.3..-'s<f;' 

'• ^'''-'-^:r-'l:.A-. 

Dissolved sol ids : 
Calculated ( mg / 1)-

Res idue (180"C) ( mg/ 1) _ 
Hardness a s CaCO ( m g / l ) 

N, C. Hardness a s CaCO ( m g / D -

6444 
Specific conductance (micromhos at 25°C) 

pH. 7.53 ; Density at 20°C (g /ml) . 

297 
_ J L 4 . 6 

Sulfides a s H S ( rag/ 1): . \ " "-' 

(Unpublished records, subject to revision. Copied '•. 
from original record.) . 

••77?Ty-T •-.:. -* GPO 690.240yv 

[ r ^ - ; ^ -

"':"•>'••;. T̂: ••'7:'-7'777iS07T77M7^ff&77t7T 

• . ' ^ : ^ . < i ; ' : - - - - " . - ' - - " - ' ' - ^ - . ' - - - ' • - : — ^ ' • ^ 

; / i - - ' ^ r ^ - s - ^ - : ' . 



: ( • 

KRD/iu-^. 

'v.> 

Utah State Well 14-2 ML-27 536 
Roosevelt KGRA, Utah 
Core #1 

Interval 2600'-12' cut 12' Rec 10' (83%). Core in ; 
summary is granodiorite with about 5 thin (1") zones . 
of quartz filled fractures cutting core at high 
angles. Near top of core a 1.5* zone of predominate 
quartz is 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. 
Trace pyrite. , 

Cut 12* in.5 hours with new 6^" Christensen diamond 
core head. Core head wornout at end of run. 



UNITED STATES 

DEPARTMENT OF THE INTERIOR 

GEOLOGICAL SURVEY 

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

March 21, 1977 

JaJ^e Rudisill 
Thermal Power Co. 
601 California Street 
San Francisco, CA 94108 

Dear J a k e , 

UZ C E I VED. 

1,'iAR 2 2 1977 

TPC 

Here are -the chemical analyses of the Utah State 14-3. well fluids. 
The tri-tium, deuterium, H2S, and SO4 sulfur isotopes and SO4 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 l^o 
fractionation of 2.5°/^^ vs. 2.6°/^^ from experiments. Earlier collections 
wi-th a large separator showed steam in the water and water in the steam. 
The special oort for the cajLorimeter collected a fluid with 6-̂ °0 = -13.5 -
indicating that it contained almost all water (6 O = -13.27, -13.45) and 
little steam (o^^O = -15.32, -15.87). 

It appears now that Emanuel Mazor and John Bowman will come along for 
-the collection on March 30. We will drive down from SLC on the 29th 
and ccrinect car separator before you open up on the 30th. If v;e can 
sample upstream and downstream of your orifice plate we would like to 
do so. This would allow us to make an independent estimate of the total 
fluid enthalpy. For this we would need val-y/es on both sampling points 
with %" (or some other agreed upon size) female NPT connections.. 

Keep me informed of your plans as they develop. 

Best wishes. 

ALFRED H. TRUESDELL 

Enclosure 

cc: Stan 'Ward 



UNITED STATES 

DEPARTMENT OF THE INTERIOR 

GEOLOGICAL SURVEY 

Branch of Expe r imen ta l Geochemistry and Mineralogy 
345 M i d d l e f i e l d Road, Menlo Pa rk , C a l i f o r n i a 94025 

August 15,1977 

J a k e R u d i s i l l 
Thermal Power Company 
601 C a l i f o m i a St 
San F r a n c i s c o , CA 94108 

Dear Jake: 
The following tritium analyses have been completed on the Utah State 

14-2 well at Roosevelt Hot Springs, Utah. 

Sample # Type Date Collected TU±la 

RaT-76-18 Brine 16 Nov 76 0.2±0.2 
RO-T-76-20 Brine 17 Nov 76 0.4+0.2 
ROT-76-21 Steam 17 Nov 76 7.6^0.4 

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

Sincerely, 

f I Ĉ .-v̂ M̂ i L L X ^ W V A ^ 
Nancy Nehring (T 

R E C E I V E D 

AUG 17 1977 



U.S. Geological Survey, .V/i\ier Rc.^ourccs Division 
Quality of V/iUcr Drnnch, Menlo Park, California 

ANALYTICAL STATEMENT 
Source: 'Thermal Power Company Well ' 

RGT-76-18 Rooseve l t , Utah 
Location: 

y, Sec. ,T. _ , R . 

Point of coll: Water s e p a r a t e a f t e r 
2 1/2 h o u r s ; .374''F. 

• • '. • C o l l e c t i o n T/, Op 
IfflP 177 psin ,Temp. i l ± _ 
Date of coll. : Nnvpmhp.r 1Q76 -
Collcctcdby: A. T r u e s d e l l 

Analyst; Barnes group 
Dote complcced:. 
Checked by:. 

3/77 

Field Filter; None. 
Lab Filter; 0.1 ym. 
1:10 s i l i c a f i e l d d i l u t i o n 
F deno te s - f ie ld d e t e r m i n a t i o n . 

• Lub. N0.XXZSL3AT76 
111^/J . m e / l 

S i 0 2 _ ^ . 0 • _ _ 
Al 
Fc 
Mn 
As J .O 

Ca 
Mg 
St . 
Ba 
Na 
K 

Li 
NH^ 

Xfliioiuauls; 

T27L 
iLA. 

2150 
TML 

HCO. 
C O 3 . 
OH . 

^ ^ . . - I Z ^ ^ <,''o 

mg/l 

365Q 
so l a . 
Cl 
F 
Br 
I 
NO. 

5.2 

NO, 
p o ; 
B 29 

..Ani<?a,tPwl-aL 

m e / l 

Dissolved solids: 
Calculated (.n-.g/l) ' 
Residue (180°C) ( m g / l ) _ 

Hardness as CaCO ( m g / l ) 
N. C. Hardness as CaCO ( mg/ 1). 

Specific conductance (micromhos 
F p H 5 . 9 (papei).'; Density at 20 

Sulfides as 

f̂ t 25°C) __iiQ£L 
"CCg/tni) 

H j S ( m g / l ) . 
(Unpublished records, subject to teviiion. Copied 
(tom Of ijlnal record.) 

i t GPO 6S0-JM 



-.••!;.. 

Source: Utah S t a t e Well //14-2 
ROT-76-20 

Location: Rooseve l t , Utah 

U.S. Geological Survey, W.Tter Resources Division 
Quality of Water Dr.incli, Menlo Parlc, California 

ANALYTICAL STATEMENT 
_ Lab. No. GT295AT76 • 

ing/i • • m e / l 

. ^ S e c -,T-. . ,R . . 

Point of coll: Water separate. 

Collection 
Wl̂ P 177 p s i a ,Trmp. . 9°G 
Date of coll . ; November, 1976. 
Collected by: A. T r u e s d e l l 

Aiialyst: . ' .Barnes g r o u p 

Date completed:. 
Checked by:. 

3/77 

Field-Filter: None . 
Acid:' HCl, HNO3, 
1:10 silica field dilution. 
F denotes field determination. 
-Lab Fi.U.f!r: 0.1 iim.;'! 

SiO: 820 
Al 
Fc 
Mn 
A s • 

Ca 

Me 
Sr . 
Ba 
Na- . 
K 
Li 
NH 

* 
Cjman. 

2 .2 

6.9 
0 .08 

2200 
410 

„i!?.tBl.i; , ... 

HCO. 
CO3, 
OH , 

SO^ 
Cl 
F 
Br 
I 
NOj 

NO, 

po; 

(̂'-Z-̂  z - 13.27 

mg/l 

60 
3650 

4.8 

28 

Anion totals: 

m e / l • 

Dissolved solids: 
Calculated ( m g / l ) :'-
Residue (180°C) ( m g / l ) __ 

Hardness as CaCO ( m g / l ) 
N.C. Hardness as CaCO ( m g / l ) . 

Specific conductance (micromlios at 0',°C.) 1 0 , 0 0 0 
FpH ^ l . . ( E i ! r i I ^ ; Density at 20°C (g/ml) 

.Suin.ifis n« li^S( in ; ( / l ) . 
(UitpuhlUlicd records, subject to revision. Copied 
from original record.) 

i t GPO S90-K0 



. . - . • ) • . . . 
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: i ^ ' ; 

Stjurce: Utah S t a t e Well //14-2 
ROT-76-21 ; 

Location: R o o s e v e l t , Utah 
- : % Sec _ , T . , R 

Point of coll; Steam condensa te -

Collection 

U.S. Geological Survey, Water Resources Division 
(Quality of Water Branch, Mcnio Pack, CaUfornia 

-ANALYTICAL STATEMENT 
,Lab. No.GlZ3-fiAllZ6 

Date of coll. 
• Collected by; 

., Temp.. 9°C 
November, 1976 

A. Truesdell 

Analy.̂ c: Barnes Rroup 

Date completed:. 
Checked by:. 

3/77 

Field Filter: .None. 
Acid; HCl, HNO3. 

Lab Filter: 0.1'ym. 
F denotes, field determination. 

ĝ/J- me/1 

SiO. <1 
Al' 
Fe 
Mn 
As . 

Ca 

Mg 
Sr 
Ba 
Na 
K • 

Li 
NH 

CaUQSL 

<0.01 

6.6 
<0.05 

<0.5 

• <0 .1 
. 

.tatftb;,.' . 

. i 0 

HCO. 
CO3, 
OH , 

SO4 
Cl 
F 
Dr 
I 
NO. 
NO' 
PO. 

} 

-1$.?7 

mg/l 

..<,Q, I 

0.55 

.Anion totals;.. 

Dissolved solids: 
Calculated ( rr.g/l)' . ^ 
Residue (180''C) ( m g / l ) _ 

Hardness as CaCO ( mg/1) 
N.C. Hardness as CaCO.( m g / l ) . 

Specific conductance (micromhos at 25°C) 1 ° 5 
Fplli,.5_(lii^PJ:-lL); Density ot 20''C (g/ml) 

.Stil/I.lfl* (i* l i j S ( m « / l ) : 

(UnpubH.^lied records, subject to revision. Copied 
from original record.) , 

i;i: 

m e / l 

i t GPO CO-Hfl 



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

ANALYTICAL STATEMENT ' 
Source: Thermal Power Company Well 

ROT-76-19 Rooseve l t , Utah 
Location: 

'A Sec. _ , T . , R. 

Poin: of coll: . Steam c o n d e n s a t e . 

C o l l e c t i o n 
_ , Temp. 15 C 

Date of coll.': November.., 1276. 
Collected by: A. T r u e . q d e l l 

Analyst: Barnes group 

Date completed: __£l_LL 
Checked by:. 
Field Filter, None. Acid: HCl, HNO3. 
Lab Filter: 0.1 ym-. 
F deno te s f i e l d d e t e r m i n a t i o n . 

Lab. No. GT294AT76 

SiOj 

Al . 

Wn 
As , 

mg/J 

<1 

0.02 

52 Ca ' 

Mg 
Sr 
Ba. 
Na 
K 
Li : 
NH^ 

<n.05 

.<!. 
.<n.i 

m e / l 

HCO,. 
CO 
OH 

SO^ 
Cl 
F 
Br 
I 
NO. 
NO' 
po: 
B 

3 

IV 
i ''0.-

rag/1 

- 1 ^ / 6 2 . %'o 

i ~ 

<oa. 

A J L 

Anion totals; 

me/ l 

Dissolved solids: 
Calculated ( mg/ 1) 
Residue (180°C) ( m g / l ) , _ 

Hardness as CaCO ( m g / l ) 
N.C. Hardness as CaCO ( m g / l ) . 

Specific conductance (micromhos at 25°C) . 
F p H 4 . 9 ( p a p e r ) ; Density at 20*C (g/ml). 

Sulfides as HjS( m g / l ) . 
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(Unpublished records, subject to revision. Copied 
from original record.) 
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HISTORICAL SYNOPSIS OF THE ROOSEVELT HOT SPRINGS GEOTHERMAL FIELO, UTAH 

Ronald J. Forrest 

Phillips Petroleum Co. 
P.O. Box 858 

Milford, Utah 84751 

ISi liSTiTif i-
es«raaKa.5if»E 

The discovery and . development . of . the 
Roosevelt Hot Springs Thennal ' area has involved-
many individuals, companies, . institutions, and 
organizations. A. search of, literature reveals, 
that a limited number .of investigations were 
performed at the Roosevelt Hot Springs site prior 
to 1970. 

In the late 1880's and early 1900's. the 
area was known as McKeans Hot Springs. In 1902.. 
it was developed into a hot springs resort with 
operation continuing into the 1920's. The site 
of Roosevelt Hot Springs is now dry, emitting 
only some water vapor and gases as active 
fumaroles. 

W. T. Lee published the first scientific 
information about the hot springs in 1908. He 
reported sodium-sulfate chloride water flowing 
from the largest spring at a rate of 10 gallons 
per minute (gpm) with a temperature of 190 F. In 
November, 1950, the Roosevelt Hot Springs were 
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). 

During the 1960's, exploration gave an 
indication of the importance of the Roosevelt Hot 
Springs area as a potential geothermal energy 
resource. In December, 1967, Mr. A. L. McDonald 
and Dr. E. Davie jointly drilled an 80' hole in 
the Roosevelt Hot Springs area (T26S, R9W, Sec. 
16). It was eventually plugged because it 
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 deepened 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 

Rooseivelt Hot Springs : Thermal Area (Personal 
observations by Mr. A. L. McDonald). 

In December, 1970, the U.S. Congress passed 
the. Geothermal Steam Act. In 1971, the U.S. 
Geological Survey created the eight-section' KGRA 
(Known Geothermal Resource Area) at Roosevelt Hot 
Springs. In 1972, Phillips Petroleum Company 
initiated their geothennal exploration program in 
the area. Competition between Phillips and other 
companies resulted in the expansion of the KGRA 
to 36.5 sections in January, 1974, At the lease 
sale in July, 1974, Phillips was the successful 
bidder on nine of the 12 tracts (18,871 acres); 
Getty Oil Company acquired one tract of 1,920 
acres; Union Oil Company leased one tract of 
1,600 acres; and Mr. A. L. McDonald acquired one 
tract of 40 acres. After the leases were issued 
in, October, 1974, Phillips' exploration 
activities shifted, to deep test drilling. 

The deep test program began in February, 
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, 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 
geothermal system by performing flow tests and 
conducting a number of geophysical and 
geochemical surveys. 

During 1977, Phillips drilled three 
stratigraphic test holes to obtain additional 
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. 

Early in 1978, Phillips completed several 
stratigraphic test holes In the Roosevelt Hot 
Springs thermal area. Additional information on 
the geometry of the reservoir was gathered. 

18 
•5-



• ^ - > = - ; 

i ^ ? . 
Forrest 

R. 9 W. 

7 

19 

PHILLIPS 

17 

2 0 

2 9 
V 

ir: 

GETTY 

- T 52-21 

21 

-1 28 

•13-10 
10 ^ 

GEOTHERM/lL 
POWER CO. 

-A- 15 
^25-15 

2 2 • 

PHILLIPS 

27 • 

PHILLIPS 

14 

^ 

A 
23 

A 26 

FEE 

iSTATE 

I I FEDERAL 

-({>- GEOTHERMAL WELL 

F i g u r e 1 

ROOSEVELT HOT SPRINGS UNIT 
LAND STATUS MAP 

RHSC - ROOSEVELT HOT SPRINGS CORPORATION 

ATO - AMAX THERMAL POWER -O'BRIEN 

19 



Forrest 

In 1979, Phillips' main interest was to 
obtain still more information by conducting 
another major flow - reinjection test. Their 
goal Is the eventual development of. the field. 
Under the regulations of the Roosevelt Hot 
Springs Unit, Phillips plans further development, 
culminating In the generation of electrical power 
by using the geothermal energy -- possibly as 
early as 1983. 

,.. The case history of the Roosevelt Hot 
Springs Thermal Area, Utah, would not be complete 
ivithout 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. The passing of the Geothermal Steam Act 
in 1970 by the U.S. government resulted in a 
veritable "explosion" of information from surveys 
performed at Roosevelt Hot Springs thermal ^rea. 

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

and developments by all parties 
Table 8 is a 

known h i s t o r y anu ueveio[ jmcin,» 
except P h i l l i p s Petroleum Company, lo^ .c u , „ u 
complete l i s t i n g of the h i s t o r i c a l . development at 
Roosevelt Hot Springs thennal area by P h i l l i p s 
Petroleum Company. 

As of February, . 1979, 11 geothermal t e s t 
we l l s had been d r i l l e d w i t h i n the U n i t . Six o f 
the we l l s are considered capable of producing 
f l u i d i n commercial q u a n t i t i e s : P h i l l i p s # 3 - 1 , 
#54-3, #13-10, and ,#25-15; Amax-Thermal 
Povyer-O'Brien ,(.M0) #14-2 and. #72 r l 6 . PhiTl ips. 
we l l .#12-35 i s . product ive but present ly not 
commercial . Four wel ls have not encountered the 

•geothennal r ese rvo i r : #9-1 and #82-33; Getty Oi l 
Co. # 5 2 - 2 1 ; and ATO #24-36. 

In add i t i on t o ' th'e deep, t e s t s , e ight 
observat ion holes ranging in depth from 1760 to 
2317 fee t have been .d r i l l ed in the area , 'of which 
seven are w i t h i n the u n i t . 

In May 1980, P h i l l i p s Petroleum Co. and Utah 
Power and L ight Co. announced a 90-day 
n e g o t i a t i o n period focussed on In ten t ions to 
reach an agreement f o r the commercial e l e c t r i c a l 
development of the • Roosevelt Hot Springs U n i t . 
I f a con t rac t agreement i s reached, i n i t i a l 
cons t r uc t i on of the f i r s t of th ree power p lants 
would l i k e l y begin in l a t e 1980. The f i r s t 

p l a n t , a 20 megawatt, would be completed by ear l y 
1983. This would be fo l lowed by two add i t iona l 
50 megawatt p lan ts a lso located a t . t h e geothermal 
s i t e . They are p ro jec ted f o r completion in 1985 
and 1986. At t h i s t i m e , commercial output of 
t h i s geothemal f i e l d i s set at 120 megawatts of 
e l e c t r i c a l power, s u f f i c i e n t f o r the needs of 
about 120,000 people. This would rank the 
Roosevelt Hot Springs Uni t thermal area i n the 
top three in the United States f o r generating 
e l e c t r i c a l power from a geothermal reservo i r 
system. 

TARLE A . 
EARLY HISTORY AND DEVELOP.MENT 

. OF THE ROOSEVELT HOT SPRINGS THERMAL AREA 
BY ALL PARTIES (EXCLUDING PHILLIPS PETROLEUM COMPANY) 

Late 

Early 

1880' s 

1900's 

1908 

November 1950 

1957 ? 

May 1966 

During 1960's 

The Roosevelt Hot Springs, 
s i t e , then known as 
McKeans was d iscovered. 

Roosevelt Hot Springs was 
turned i n t o a hot spr ing 
reso r t or spa. 
(Petersen, 1975) 

The f i r s t recorded s c i 
e n t i f i c in format ion on 
Roosevelt Hot Springs was 
reported by Lee. He iden
t i f i e d the water type as 
a sodium 
sui f a t e - c h l o r i d e , the 
la rges t spr ing f lowing 10 
gpm at 190°F. (Lee, 
19.08) 

The hot spr ing s i t e was 
examined by the U.S. 
Geological Survey. The 
water was c l a s s i f i e d as a 
sodium ch lo r i de type and 
had^a f low of 1 gpm at 

Mundorff, 1970). 185°F 

The U.S. Geological 
Survey re-examined the 
hot spring and classified 
it as sodium chloride ; 
type. The spring had a . 
small flow at a 
temperature of 131°F 
(Mundorff," 1970). ' -

The U.S.G.S. visited.the 
hot spring and it was 
"dry". It appeared to . 
have been dry for 
possibly two years 
(Mundorff, 1970). 

Mr. A.L. McDonald . 
obtained a mineral lease 
from the state of Utah on 
Sec. 16, T27N, R9W, and 
staked claims on adjacent 
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December 1957 

December 1967 

Apri 1 1968 

yiay 

May 5 

1968 

1969 

..'.r-

October , 1970 

:December 25 1970 

June 26 1971 

1971 

federal land to extract 
and mine opal. 

Mr. f̂. L. .'-IcDonald, (a 
Union Pacific engineer 
and resident of Milford) 
and Or. E.V. Davie, a 
Milford physician, joined 
together to drill an 80' 
deep hole in Mr. 
'McDonald's main opal pit 
and encountered boiling 
viater. 

Mr. A. L. McDonald and 
Dr. E. Davie jointly 
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. 

Dr. E. Davie re-entered 
the second hole and 
drilled to a depth of 
about 270'. Hot water 
(270°F) 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 
applied for the 
geothennal rights and 
other minerals 
(potassium) on his mining 
claims. This application 
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 

:. "KGRA" (Known Geothermal 
Resource Area). 

Mr. McDonald's 
application rejected. 

"Steam Act" went into .• 
effect. 

Mr. McDonald planned for 
120 acres (40 acres 
applicable to federal 
land). 

The Roosevelt area was 
designated as KGRA. 

January 1972 

Summer . 1972 

Mid 1973 

Su'itner 1973 

Mid 1974 

June 

July 

1976 

1976 

September 1976 

Forrest 

Dr. E. 0av1e 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 UG«MS Report 
completed fn 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 Oil 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, 
; These studies continue at 
; the present time. 
Funding has been by 
grants from National 
Science Foundation (NSF), 
Energy Research and 
Development 
Administration (ERDA), 
and Department of Ener
gy /Oi vis ion of Geothermal 
Energy (DOE/DGE). 

Electrical Survey by Sen-
• turion Science. 

Geotronics performed elec
trical survey for Getty 
Oil Co. 

Thermal Power Co. spudded 
Utah State #14-2. 
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October 1975 

June - Aug. 1977. 

June-

July 

November 

February 

April 

July 

November 

Late-

March 

1977 

1977 

1977 

1978 

1978 

1978 

August 29 1978 

1978 

December 1973 

1973 

Jan. - Feb. 1979 

1979 

April 30 1979 

Thermal Pov/er Co. spudded 
Utah State #72-16. 

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

Getty Oil 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 Oil Co. spudded 
R.H.S.U. #52-21. 

Getty Oil Co. ran a 
second electrical survey. 

Geothennal 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 line. 

Thermogenics spudded 
Observation Hole #9, 
about 3 miles south of 
the southern R.H.S.U. 
boundary. 

Earth Science . . , 
Lab/Unjverslty of Utah 
Research Institute 
Initiated their.research 
and reports. 

Beaver County Commission 
attended hearings at 
State Capitol for Power , 
Development 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 
v/estern boundary. 

Thermal Power Co. flow 
tested Utah State #14-2 

for a period of five 
days. 

TABLE B 

• HISTORY OF DEVELOPMENT 
ROOSEVELT HOT SPRINGS THERMAL AREA, UTAH 

BY PHILLIPS PETROLEUM COMPANY 

Late 

February 

March 

May 

June 

June 

July 

October 

July 30 

October 

December 

February 

March 

March ; 

.<\pri1 

April 

May 

June 

July 

August 

October 

November 

1972 

1973 

1973 

1973 

1973 

1973 

1973 

1973 

1974 

1974 

1974 

1975 . 

1975 

1975 

1975. 

1975 

1975 

1975 

1975 . 

1975 ... . 

1975 

1975 

Literature Survey and 
Field Reconnaissance 

Reconnaissance 
Geochemical Survey 

Gravity Survey 

Geochemical Survey 
(Continuing) 

Bipole-Dipole Survey 

Groundnoise Survey 

Temperature Gradient 
Survey (Continuing) 

Magnetotelluric Survey 

Competitive Lease Sale 
(+ 18,871 acres; ,cost 
$798,860) 

Leases Issued 

Reflection Seismic Survey 

Spudded Observation Hole 
#2 

Spudded Observation Hole 
#1 

Spudded Roosevelt KGRA 
#9-1 

Ground Level Magnetic 
Survey 

niscovery well #3-1 

Magnetotelluric Siirvey •-

Petrologic Studies 

Spudded Roosevelt KGRA 
• #54-3 

Spudded Roosevelt KGRA 
#12-35 • 

Spudded Roosevelt KGRA 
#13-10 

Spudded Roosevelt KGRA 
#82-33 

December 29 1975 Submitted proposed plan 
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January 

February 

February 

March' 

April 

April 

April 

May 

August 

October 

October 

1976 

1976 

.1976 

1976 

1976 

1976 

. 1976 

1976 

1976 

1976 

1976 

October 22 1976 

November 1976 

December 1976 

February 1977 

March 

April 

August 

August 

October 

1977 

1977 

1977 

1977 

1977 

of operations to drill 16 
deep test wells on 
federal leases at 
Roosevelt KGRA 

Water Observation 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 

High Resolution Seismic 
Survey 

Landsat Imagery Study 

Spudded Observation Hole 
#4 

Spudded Observation Hole 
.#5, : 

Spudded.Observation Hole 
#3 - , 

Five Air qual Ity 
Monitoring Stations set 
up; also, Phillips' 
upgrading of baseline 
\ i a t e r sur^vey 

Initiated construction of 
1.4 mile reinjection 
pipeline 

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

October 1977 

October 1977 

November 

July 

September 

October 

June 

1977 

1978 

1978 

1978 

1979 

August 1979 

November 1979 

May-- -1980 

Forrest 

Monitoring and Support 
Laboratory at Las Vegas 
and of the Environmental 
Protection Agency and the 
University of Utah. 

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

Phillips granted 
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 

In i t iated the second 
long-term Flow -
Reinjection Test. A 
damaged lower massive 
valve aborted the tes t . 

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

Phi l l ips Petroleum 
Company, Thermal Power, 
Amax, O'Brien agreed to 
develop the Roosevelt Hot 

. Springs geothermal 
reservoir. 

Phi l l ips Petroleum Co. 
and Utah Power and Light 
Co. 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 for 
data).. 

Phillips personnel (Cecil Clements and Lee Peiffer) arrived 
at 'V' 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 
dirt and stakes. Barbed wire fence was mo-vT-ed behind tarp. 

. Well opened at 1120 hrs. 11/16 to 'u 15% open. Pressure 
regulator was abou-t >; 50% open at 1144; hrs. when seals .on pressure 
regulator began to leak.• Well shut-in, regulator flanges tightend, 
well re-opened at 1155 hrs. Well fully opened at 1245 hrs., with
out incident. Tarp uprooted from stakes on inner side of sump, 
blown over barb wire behind it, and torn. 

At 1400 hrs. 11/16 the #2 WKM 10" valve's pop-off pressure 
relief'valve'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 chemical deposits 
plugging the hole.* , - . 

. Al Truesdale of the USGS and Dr. Stan Ward took water and 
steam samples for oxygen isotopes, radon, CHi,, H2S, CO2, etc. 
starting at 1430 hrs., ending at 1700 hrs., 11/16/76. 

Upon my arrival at site at 0830 hrs., 11/17/76, streams of 
condensate were running down sump bank and across Section 2 into 
Section 3. Howard C*'onstruction was called and on the scene at 
1230 hrs. Dirt m9ving started at 1300 hrs. to (1) sh9n: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. 
Dirt moving completed at 1700 hrs., and successful. 

*Sug Roberts said this phenomenon is .entirely 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 
specific values of enthalpy, and not the overall test results. 

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



.\ " 

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

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 overccame; consequently, the decision wasrmade 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 in hole with sinker bar and knocked out obs-truc-
tions at 4400* and; oa to T.D. 

Ran back in hole with P-T instruments and one (1) section 
sinker bar, surveying going down. Obstruction encountered at 
4870'. Survey stopped; tool worked. Obstruction overcome, tool 
lowered to T.D^ .(6:0;84̂') . 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., 11/19/76. 
Agnew and Sweet released at 0830 hrs. 

The afternoon of 11/19/76 was spent (l-hrO 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 
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 
- >90% to 100% open.. .That little bit of reduction in the 
. pressure drop prevented the pre-lip flashing from becoming ; 

large enough to surge, and 14-2 flowed fairly uniformly • 
until 0145 hrs. at 11/18/76. 

2. At 0145 hrsJ|-̂  11/18/76 14-2 made a large rock which 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 ̂ fin flow 
rate)• Additionally, the well began to surge again due to 
the pressure loss caused by the throttling. (See time 

• graphs.';)' ., • -' 

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



Flow Rate 

GT = 10.450 . pO.96 pO.96 

y0.063 h 1.102 if y £ 0.3 or Gp = 11,400 .h'1.102 if y = 0.25 

since G = Ibm./ft.^'sec, m = j { ^ f ., 3600 . G Ibm./hr. 

here, d^ = 8.0" 
; •:;, - ; • . , pO.96 . pO.96 
( l a . ) . . m^ = 1 3 , 9 6 8 , 8 , 8 9 9 . 2 3 . h ' Y T 0 2 Cl^-^^ % = 1 4 , 3 2 5 , 6 6 2 . 5 0 ^ 1.102. 

m.j. . 1 ,0255 = mp 

Enthalpy Determination 

From James' "Metering of Steam-Water Two-Phase Flow by Sharp- : 
Edged Orifices", Institute of M. E. Proceedings 1965-1966, 
Vol\ime 180 Part 1, p. 563 

Ea (15) , in? p 0.96 •' . 
.: ^ ho ' - ' ' • ' 7 = 1450 ±1 (dc)^^ . /ITlB'^ X >^tho-hp)-- (. -,v.)-.(Vf) 

y dm • ' • \ n y ^ y r 
TP ^ . (2) 

PQ = critical lip pressure (psia) 

^TP ~ Expansion factor for two-phase flow, from Fig. 14, p_. 565 

, D = diameter of pipe in orifice 

dc = diameter (in) where critical flow occurs 

•dm = diameter (in) of metering orifice 

B = dm/jzrp 

ho = specific stagnation enthalpy (Btu/lbm.) 

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

L = specific latent heat (Btu/lbm.) defined by State 

vg = specific volxime of dry saturated vapor (ft.^/lbm.) 

vf = specific volume of saturated liquid (ft.^/lbm.) 
0.pp = Meter differential, mmH„ under water. 



Constants and Conversion Factors 

D = 10.02" 

do = 8.00" 

d = 7 . 5" "m ' • -* 

. . B = ̂ ^ = 1 x ^ ••• = 0 . 7 4 8 5 => B^= 0 . 5 6 0 3 , 6"*= 0 . 3 1 3 9 
D 1 0 . 0 2 

Reduction of Meter Data 

There are two readings on the meter: Downstream pressure RQ 

DifferentiaL'pressure R/\ 

Downstream Pressure = Pp = R^^ x 10 in psig (3) 

Differential Pressure = PT: = R.̂  x 6.966, in inches of H2O (4) 

since 13.61" H2O = 1" of Hg = 25.4 mmHg 
1 psi ,= 51.71 mmHg 

then P̂,, (in H2O) x 25.4 mmHg = 0^^ (mmHg) 
13.61 in H2O 

2'. Subs t i tu t ing Eq(4) R.̂  x 6.966 x 2.54 = 0.jip 
•• 13.61 

0rpp = 13.0005 • R 2̂ jnmĤ  (5) 

To determine Yipp, Pj i s needed 

Upstream Pressure. = Pi = I^^ ^̂  10 + 0^p + Patm (6) 

Pl = RQ^ X 10 + 13.005 X R«^ + Patm 
51.71 • 

Pi=.Rp^ X 10 + 0.25141 X R.^+ Patm 



A ' 

Patm = (Barometric Pressure - elevation correction) conversion. 

Airport is located at 5040 ft. (within 30'). 

Wellsite is located at 6240 ft. 

Correction 0.875" Hg per 1000' ft. elevation at 5000-6000' range. 

Patm = (Barometric Pressure - (6240-5040') • 0.875 in. x 1" Psi 
1000 ft. 2.036 in H. 

Patm = (BP - 1.05") JvJ. 

Thus one has • 

2.036 psia 

Pl = RQ^ X' 10 + 0.25141 R^2 + Patm psia 

where Patm is defined by E^ (7) 

(7) 

(8) 

Similarly 

P = PL + Patm (9) 

The remaining variables in Eg (2) are determined by the State 
properties of water at Pi , and calculations on. Figure M., p̂ . 565. 

* F o r Yipp, 0r]ip 

55.8 X Pi 
X 100 = abs. 

' • • • ' ' 7 ' •••:. 7 . ' 7 . T . .••,••,.., ..;•.•„•'.•• ; B ;=• 0.56'.;. •;.•,:,.•••.'.:̂ .= V.'.•,̂ .•. 

V T o g e t % f l a s h a t 8 2 p s i a ( 7 0 p s i g ) , E q ( 1 0 ) i s e m p l o y e d . 

: • • ¥ ' % f l a s h = h p - h f @ 8 2 p s i a ^ l O O ^ h o - 2 8 3 . 9 8 x 1 0 0 ( 1 0 ) 

tifg § 82 psia 900.-1 

Example Calculation @ 0100 hrs.,111/17/76 

Data: R^ = 4.95 

Rpv =? 3.8 

T = 362 BP = 25.34 

Pj. =20.25 psig 



Reduction 

From Eg (7) 

Patm = (.25.34"- 1.05") 1 ,, „-^ 
27036" = 11-930 psia 

. 0TP = 318.55" Hg 

From Eg (8) 

Pi = (3.8)̂ -- X 10 + 0.25141 X (4.95)^ + 11.930 
144.4, . + 6.1602 . 

Pl = 162.49 psia -̂-̂-̂-̂--f- this sets the State for ho calculation..-

On Fig. 14, 0Tp 

5 5 . 8 r 1 6 2 . 4 9 ^ 100 = a b s i c a = 3 . 5 1 3 , B^"-= 0 .56 Yrpp = 0 . 9 7 

From Eq (9) 

P = Pĵ  + Pam = 20.5 + 11.93 = 32.43' psia = P 

From Eg (2) s 

^ 1.102 • 0.96 
ho = 1450 (32.43 : ,. .,2 , - >-

^ : ^ r - ^ = = = ( 8 ^ ) /1-0.3139: 7 

1.102 ho =2227.24 Vf(ho) 

From Pl = 162.5 psia, vg = 2.794 fti;Vlbm. 
and K&K tables vf = 0.018168 ft.Vlbm--

hp = 337.48 Btu/lbm. ; . :' 
L = 858.7 Btu/lbm. : ._ 

Now perform converging - approximation - solution for ho ' 

Guess ho =475 Btu/lbm. 

,.^^-^1.102 ? . '^ • . 
v<i/:>; = 2227.24 / (475-337 . 48) i-s (2.794-0.01868) + .018168 

858.7 

890.7 I 986.225 NO 



Guess ho = 442, seeking A 'v- 0 , ( | A | < 0 . 1 is convergence criteria) 

A = 2227.24 /f(442) - (442)1*1°2 

A = 1.2167 . 

h^ = 442.4, = 0.005 

So h^ =442.4 Btu/lbm. 

Substituting into Eqs (1) 

rap = 490,800 Ibm./hr. 

•'. HLj.. = 479/000^:lfam../hr. ;.; . ' ' ' ' , • . / . : • • , : : . : . 7 T ^ 7 ' ' ' ' ' : ' •M^ 

i 0100 hrs., 11/17/76;' /^^ ̂  

•, ho = 442.4 Btu/lbm. 

corresponding to saturated fluids @ 

To get % flash at 82 psia (70 psig), Eg (10) is employed 

• % = 442.4-28^3i,;9^& 9 aov.: X 100 =17.6% 

:JMR/t t i - T l / 2 4/7 6 



C A L C U L A T I O N T A B L E S 
10 

Day 

H/16 

11/17 

Time 
Hrs. 

• 1205 
1215:, 
1230 
1245 

• 1300 
1315 
i.»d 
1345 
1400 
1500 

• 1600 
1700 
1800 
1900 

• 2000 
2100 
2200 

• , 2300 , 
2400 
0100 
0200 
0300 
,0400 
0500 
0600 
0700 
0900 
1100 

PL ' 
: psig 

. 1 3 . 2 ; 
20.2, 
24.5 

, 25.-75 
23.3 
22.4 

i i . i 
22.03 
21.80 
21.53 
21.42 
21.28 
21.13 
20.82. 
20.7 •. 
20^45 
20.65 
20.8 
20.5 • 
20.5 
20.45 
20.55 
20.6 
20.6 

- 20.58 
,,20.60 

21.10 
21.54 

5.6 
. 5.4 
4.6 
4.1 ; 

. 4.0 ! 
3.9 
3.9 

. 3.9 
3.9 
3.9 
3.9 
3.85 
3.85 
3.85 
3.83 
3.81 
3.83 
3.82 

, 3.82 
3.80 
3.80 
3.80 
3.80 
3.80 
3.80 
3.75 
3.80 
3.90 

Rfi • . 

, 2.3 
3.0 
4.25 
5.4 

-• 5.2,-: • 

5.05 

" ; 
„ . 
" 

5.0 
II • 

. " 
" 

4.95. 
• " 

4.90 

- " 
4.95 
4.9 
4.95 

• 4.95 
4.95 
4.95. -
4.90 
4.90 
4,95 
4.95 
5.04 -. 

. BP 
"Hg 

25.270 
" • . 

H 

IT * :' 

M 

• " . 

II 

' -.M 

" 
" . 
" 
II 

. " 
25.30 

» 
" 
" 

. 25.34 
11 

' » ' 
• II 

• ! ' 

*-".*' 
n , 

II 

•' 
25.33 
25.28 

Patm 
psia. 

11.90 

• 

11.91 

; . • . ' • 

11.93 

11.93 
11 90 

0TP 
mmHa ;. 

R7 : 

68.77 
117.00 . 
234.82 
379.09 
351.53 
331.55 

" ' • 

M , 

" 
325.01 

It 

" 
II 

318.54 

" 
312.14-

I I . 

318.54 
312.14 
318.54 
318.54 
318.54 
318.54 , 
312.14 
312.14 
318.54 
318.S4 
330.23 

:; Pl •- ; 

. psia 

: 326.83 
• 305.76 
228.04 
187.33 
178.70 

• 170.41 
170.43. 
170.41 
170.41 
170.29 
170.29 
166.41 
166.41 -
166.30 
164.76 
163.92 

, 164.64 
164.01 
163.89 
162.49 
162.49 
162.49 

,162.49 
162.37 
162.37 
158.72 
162.49 
170.39 

• . A b • . 

: .377 , 
.686 , . 

•1.85 ,' 
3.63 
3.53 , 
3.49 •'. 
3,41 ; 
3.49 
3.49 
3.42 
3.42 
3.50 
3.50 
'3.43., , 
3.46 
3.41 
3.40/ 

,3.48 ., 
3.41- • 
3.51 • 
3.51 : 
3.51, 
3.51 . 
3.51 . 
3.51 . 
3.60 
3.51 
3.47 

;. Yrp-.' 

/;:.997; 
; .990 
. .985 

-..-,965" 
•. .970 

..; -.970 
.970 
.970 
.970 
.971 
.97i 
.970 

' .970 
• .971 

.970 

.971 

.971 

.970 

.971 

.97 

.97 

.97 
;: .97 

.97 

.97 

.969 

.97 

.97 

P 
psia 

: R2 

.'.25.1 
;; 32.1 
r 36.4 

37.65 
J,35.2 
1 34.3 
i 34,1 
{ 33.95 
'. 33.70 
'• 33.43 
i 33.32 
i 33.18 
, 33.03 
i 32.73 
; 32.61 
; 32.36 
; 32.56 
i 32.73 
; 32.43 
•'.• 32.43 
; 32.38 , 
i 32.48 

.:•'. 32.53 

32.53 
32,51 

1 '32.53 
'•• 33,03 
• 33.44 

h f • , 

Btu/lbm. 
R3, . 

414.9 ; ; 
396.0 
367.6 ; 
349.79 
345.es 
341.54 

rt 
. M • -

II 

II 

" 
339.50 

II 

II 

•'.'•:• 338.59 

339.29 
338.49 

. : 339.29 
,• II -

337.47 
• I I • • • ' 

- " . - • • " , " 

* n - ••' 

337.41 . 
U • 

. 335.48 
337.47 
341.54 

• L • •' 

Btu/lbm. 
...R4 ' • 

i 790.3 
,808.07 

v;833.4 
-: .848.6 ̂  
: ,632.02' 
• 855.42 

. ' : - ' » . 
- !» 

II 

H 

- "• "n - ' . 

857.04 
n 

" ' . • . ; . 

857.8i 
- 857.2 

857.78 
857.2 . 

" . n 

858.7 
• . ' > » . 

' • ' • ' ' • • « 

'" -• n :. ' '• 

. 858.75. 
" 

860.38 
858.7 

. 855.42 

• , v g . . 

Ibm./ft.' 
.. R5 .. 

1.2667 -
. 1 . 5 1 6 0 :•;. 
2.0169 
2.4384 .. 
2.5312 :; 
•2.6699 :• 

fl 

'• ''• ' ft , ' / 

' " 
a ' 

." -
2.7316 
. V- .- •;•;; -

. . . „ , 
2.7598 ;: 
2.770 
2.7598 
2.770 . 

„ . • - - -
2.7942 '. 

. . ". 
.. " ? ' 

' ^ T : ' ' " ' . .-'. - •' 

2.7961 

2.8578 
2.7942 
2.6699 

vf 
Ibm./ft;' 

R6 

\. 0.019198 
0.018923 
0.018539 
-0.018315 
0.018205 
0.018216 

" 
. n 

It 

- m 

" 
0.018191 

- " 
ii 

; 0.018181 
0.018177 
0.018181 
0.018177 

. • n 

: 0.018168 
n 

• , • • ' - " 

.-.̂ •• 
0.018167 

- - " • • • • 

0.018144 
0.018168 
0.018216 
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' ^ " " ^ " O N ^ , 3 , , ; 

Time 
Br . PL 

p s i g 

Day 

:'^" : " ° ° ; ^ 
:..;•:;•- ' '°° 7 ' ' -^^ 

7 T 7 ° ° ['21.42 

7 T ^^oo\ 2 i . ; 

• 7 ' ° ° . 21.3 

/ " " 2 0 . 9 6 ^ 

rock •'•^ 

. " ° ' ° ° : 2 0 ; 7 5 

" . - . , : . ' °^° ' ' . : 20.15-

; ; ; : ; : ^ ' ' ^ ° 9 ; ; ; : 20.40 

3 .9 

3 .85 

3 .85 

3 .85 

3 .85 

3 .85 

3 .85 . 

. 4 . 0 5 

4 . 0 5 

•4.05 

3 .9 

•RA 

5.05 

5.05 

5 . OS 

5 .05 

5 .0 

5 .0 

5 .0 

4 .35 

BP 
Patm 
P s i a 

0TP 
imiH„ 

. R7 

4.3 

4.25 

4.3 

25 .28 

25 .23 

2 5 , 2 1 

25 .21 

25 .20 

25 .18 

25 .17 

25 .15 

25.14 

25 .13 

25 .15 ^ 

2 5 . 1 1 

Psia 

U.89 

11.88 

il;87 

i i . 8 7 ; 

11 .86 

1 1 . 8 5 

11 .85 

i l . 8 4 

1 1 . 8 3 

11 .83 

11.84 

11 .82 

^ 3 1 . 5 5 

331 .55 

; 331 ,55 

3 3 1 . 5 5 . 

325 .01 

325 .01 

3 2 5 . 0 1 

: 246 

24 0.38 : 

234.92 

229 .33 

240 .38 

.170.40 

• .• 166'.52 

, 1 6 6 : 5 1 

1 6 6 , 5 1 ; 

166 .39 

166 ,38 

• 166 .38 , 

180.62 

180.5.0 

180 .40 

176 ,27 

168 .57 

' Vtp 

.97 
. 3 . 4 9 

.968 
3 .57 

.968 
3 .56 

••968 
3 .56 

' P .' 1' 
. . ; P s i a W 

• • • ^ . ' Z 

- . , • - • • / 

3 3 . 5 4 •• 

; 
33.23 ' 

3 3 . 2 9 / 

/ 

~ ~ ~ 7 ^ ~ ~ ^ i _ ; ^ ^ / / ^ - - i b ™ . % , . , 
R6 

2 .6699 

" ' • " « . . « , , 

2.7316 
° - 0 l 8 l 9 i 

33.07 

, • 968 
3 .57 

• 968 
3 . 5 7 . . 

.968 
3 .57 

. ,•976 . 
, 2 .44 ;; 

.977 
2 .39 . 

33 .16 
I 

3 2 . 8 1 / 

3 3 . 0 5 ; 

-, 3 2 . 5 9 , ' 

. 3 1 . 9 8 ' 

.977 
2 .33 

- . 9 7 7 
; ^ ' 3 3 . 

; . 9 7 S 
2 .56 

32.28, ' 

/ 
3 2 , 2 4 ! 

32 .12 

346.59 

345.53 

346.48 

^44.46 

340,61 

' " ' • ' ^ 2 .S249 

' " ' • ^ ' ^ 2 .5265 

' ' ' • ' ' 2 .5278 

' ' ' - ' ' ^ . 5 8 5 . 

' ' ' • ' ^ 2 .6982 

0.018277 

"•018276 

0-018275 

0 . 0 l 8 2 5 i 

0-018205 

11 
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VALUE TABLE ROUNDED TO NEAREST 100 

Day 

1 1 / 1 6 

1 1 / 1 7 

Time 
(hrs.) 

,12 05 

1215 

1230 

1245 

1300 

1315 

1330 

1345 

1400 

1500 

1600 

1700 

1800 

1900 

2000 

210 0 

2200 

2300 

2400 

0100 

0200 

0300 

ho 
(Btu/ 
Ibm.) ; 

507.1 

471.0 

457.9 

460.2 

457.6 

444.7 

446.2 

447.3 

449.3 

449.0 

449.8 

444.9 . 

446.05 

446.0 

444.1 

444.2 

441.85 

443.75 

443.65 

442.4 

442.8 

.442.0 

lip 
press. 

P 
(psia) 

25.1 

32.1 

36.4 

37.65 

::35.2 , 

34.3 

34.1 ; 

33.95 

33.70 

33.43 

33.32 

33.18 

33.03 

32.73 

32.61 

32.36 

32.56 

32.73 

32.43 

32.43 

32.38 

32.48 

% 
flash 
@,82 
psia 

24.8 

20.8 

19.3 

19.6 

19.3 

17.9 

18.0 

18.1 

18.4 

18.3 

18.4 

17.9 

18.0 

18.0 

17.8 

17.8 

17.5 

17. 8 

17.7 

17.6 

17.6 

17.6 

mp 
(Ibm./hr.) 

330,200 

453,600 

528,000 

542,400 

511,600 

515,000 

510,200 

506,700 

500,700 

497,200 

494,600 

. 498,600 

495,000 

490,800 

491,400 

487,600 

493,400 

493,500 

489,300 

490,800 

489,600 

492,000 

m-r 
(Ibm./hr.) 

322,000 

442,300 

514,800 

528,800 

498,900 

502,200 

497,500 

494,100 

488,200 

484,8 00 

482,300 

486,200 

482,700 

478,600 

479,100 

475,500 

481,100 

481,200 

477,100 

478,600 

477,500 • 

479,800 

Steam 
@70 
psig 
based 
on mp 

81.9 

94.3 

101.9 

106.3 • 

98.7 

92.2 

91.8 

91.7 

92.1 

91.0 

91.0 

89.3 

89.1 

88.3 

87.5 

86.8 

86.4 

87.8 

86.6 

86.4 

86.2 

86.6 



. 1 • 

t^--2^ 
1 3 

VALUE T 

.Day 

11/17 

11/18 
-> 

40 
:days 
;pts 

ABLES 

Time 

0400. 

0500 

0600 

0700 

0900 

1100 

1300 

1500 

1700 

1900 

2100 

2300 

0100 
rock 

0300 

0500 

07 00 

0900 

1100 

ho 
(Btu/ 
Ibm.) 

441.6 

438.75 

438.9 

435.8 

437.75 

450.8 

450.6 

446.6 

446.15 

447.9 

444.45 

447.25 

445.3 

434.85 

436.4 

431.7 

424.7 

420.85 

lip 
press. 

P 
(psia) 

32.53 

32.53 

32.51 

32.53 

33.03 

33.44 

33.54 

33.23 

33.29 

33.07 

33.16 

32.81 

33.05 

32.59 

31.98 

32.28 

32.24 

32.12 

% 

flash 
@82 
psia 

17.5 

17.2 

17.2 

16.9 

17.1 

18.5 

18.5 

18.1 

18.0 

18.2 

17.8 

18.1 

17.9 

16.8 

16.9 

•16.4 

15.6 

15.2 

ROUNDED 

mp 
(Ibra./hr.) 

493,300 

496,8 00 . 

496,300 

500,500 

505,400 

495,100 

496,800 

497/200 

498,700. 

493,400 

498,900 

490,500 

496,300 

502,600 

491,600 

502,000 

510,500 

513,800 

TO NEAREST K 

(Ibm./hr.) 

481,000 

484,400 : 

484,000 

488,000 

4 92,8 00 , 

482,800 

484,400 

484,900 

486,200 

481,100 

486,500 

478,200 

483,900 

490,100 

479,400 

489,500 

497,800 

501,000 

30̂  

Steam 
@ 70 ; 
psig 
based 
on rap 

86.3 

85.5 

85.4 

84.6 

86.4 

91.6 

91.9 

90.0 

89.8 

89.8 

88.8 

88.8 

88.8 

84.4 

83.1 

82.3 

79.6 

78.1 
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Average Values - , 

During the stabilized period (from 1400 hrs., 11/16/76 to 
0100 hrs., 11/18/76) 

mp = 495,000 Ibm./hr. [s = 4,100, n =27] 

steamp =88,300 Ibm./hr. (weighted average) at 70 psig flash 
— - — T - — — — [s = 2,150,. n = 27] 

hp = 444.5 Btu/lbm. [s = 3.9, n = 27] 

% flash = 17.8% at 70 psig 

During the period of rock-throttled flow (0100 hrs., 11/18/76 
to 1130 hrs., 11/18/76) 

mp = 504,100 Ibm./hr. [s = 8,600, n = 5] 

steamp = 81,500 Ibm./hr. [s =2,600, n = 5] . 

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

% flash at 7 0 psig =16.2% 



Company • ^ g ^ / f / Po > i / ^ / ^ • Ledse / U T T ^ l S r T p T ^ Weil No. / t 

DATE 

Tlitw o l 
Reoding 

1/ - iL- ' i 

/ / t - ^ 
) L ' ^ ' 
rUL i i 

f l ^ ^ -
t t l ^ 
11 '̂7 
1-7 ^ ^ 

/ £ ^ 
/ . / ^ 
1 "ho 

7^7 
Tl'.&o 
^ • . / ^ ^ 

f̂oQ 
b:tOO 
l w 

^^^/^lUm^ '7 
ELAP. 
TIME 

Hrs. 

(-

/ T / ) n 
• ^ . > 

WORKING PRESSURE 

PslB 

^ ^ 2 ^ 
T ^ / ^ ' ^ 

^yf. 
:2 V 1̂  

y ^ c 
/ ^ / 
/ ^ t 

/ l i n 
7 1 9 
i n n 

! ) - lh 
i W^ 
•;^5 

. , • 

U p - . 
Psifl 

J.3.-u^ 
z<r..'i^ 
: 2 / - ^ 

^ c . ^ ^ 
- ^ 3 , 3 , 

27.i 
zz,.-t 
Z ^ - o , / 
z » . Jf«> 

2 . / , ^ j r 
d ^ . < / \ ^ 
Xl M 
7,1 l i b 

1 

• ; . 

i 

Tem>. 
F 

i ' i 
^ i L . 
^7 / 
3 7 i 
MR 
'5/rC-
,^4C 
.?^v 
3 < * ^ 

w, 
^/f4 
^k 
?^.5 

. 

• 

• 

7P^i^ Ps/ sA<^irS^ , 
• ' . T METER."' ." 

Pressure 
Psig 

' Y ^ i o 

TTt, 
-̂ .a 
d(. 
^ ' / 
4 : 0 
3 , 9 
?,f 
.3.'f 
l . i j 
3.f 
^ . 9 

^.V' i 
3Jf^ 

' • i. 

. - - • • ' • " ' 

biH. 

rj^ys.'?^ 

2/.^ 
. ^ 

d.zc 
^ • i 

• 5 - . ^ - -

r>r 
xoy 
S ' c i " 

5.(?r 
5 . ^ 
r.c? 
^,^? 
S t t p 

-Temp. 

/• 

; . - ; . „ • . : 

' 

0 1 . 
(Ice 

., -

. • ' , ' 

L ; , _ ~ . i — : _ 

• • . • . . • . ' , . • 

• — . . . _ . . \ . J i — ' . . — i J . . . , - 1 

1 . . ^ 
i 1 ! 1 - . 
: t . ' . 

I 1 I. i i ' : \ 

• • • - j 

j : . j . • : • '- \ 

' , ' . r o M ^ I . ' 

- • • - 'METER • • 

Pressure 
Psig 

7:ia.. ^ 

15,270 

. 

v/ 

' 

DIU. 

i 5 «.r(^-

• '.' 

-

Temp. 
F 

0 1 . 
flee 

1 

1 
-

REMARKS 

/ Include liquid production ^ q : j 
\ Type - API Grovity - Amount / 

S 7 c i - f r=Jr.u) 
.srly7- ;h 7c />,^^,v- .l^.:}7<: 

.S '€<?r '& / = ^ / c : ' u 7 

I ' !0(^Yi?_3.\e 7~ /o< f / -
U i f 

/ / / / \Aj'.<^f Oy?e,-i 

p/V/^p^^ / ' / ? o P 3 o - ^ i 2^^7y\uT7 

1 ' . . • • -• . . • 

1 ' 
,! , - t 

• 
1 

' ' 1 
! • ; 

- \ : : i'-^'^- • 

. . • • • 

. . . . . . : • . . . . - . . 

y--7..:7—7...:. T.'..7..^7..7...—r- .! ,. Vi. . :;• " \ .-v- . 7 - " 7 . / - ' ' ^ 
...fe^-



Company^ yt^%-l-'i F^V^/-^-^ Lease • "^'tfexA- / T j t ^ 
/^/f-c^C> '^^i^^cA. 

Well No.Vi i_A 

DATE 

Time 6f 
Reoding 

}h^A(ff 

tf>\c& 
- j \ co 
8 •̂'̂ ' 
9 m 

/ n ^ - ^ 
71 "-^ <W 
./.fe:^ 
;? cro 

.?C^ 

f 
k^'S-
'(^, o-o 

7/;^ 
?;> 

ELAP. 
TIME 

Hrt. 

-

^tiA 

:s t^# 4 & ^ l i .%4^'-A 
WORKING PRESSURE 

w >4 
Psig 

/ 7 3 
/73 
17.:̂  . 
/7^ 
/ ' ' 7 _ ^ 
7-75 
' / ^ £ 

1 1 Pl : 
1 '77 
1 ia 
nf 
/•7 V 
/ V ( ^ 
1-7H 

i /7^ 

, 

P»lg 

2 / . / ^ 
vUP/^-J-
Z f . l 

^r/,V^ 
:z^.6i: 
-/C<!.a 
7-̂ 0 ,>' 
;?«c.3' 
7i£,7..C 

z^.'.cs 
^d.16 

Z6i(^ 
•Z'> -s^ 
l O . l r O 
2 / , / C ? 

• 

Temp. 
F 

3U 
\ % ^ 
36 .2_ 
3^ -L^ 
3 L ^ 
77L 
3(,: i^ 
-^fz-
^ C - L . 

^h-^ 
-^17-
^ ^ • ^ 

3 f c i -
^ o » , ^ 

• 

• ' ' ^ ' - . I C C O * ^ ^ / 4^//^. ' I 
METER ' 

Pressure 
Psig 

5.ks 
3 . ^5 
7>.B'̂  
? . ^ / 
s..^^-
q.^z. 
S.^t, 
f̂  (? 

,̂ -f̂  
. 5.. P • 
3 . S 
.J.ff 
5-?? 
4̂ .7 5 
3. J* 

• ; * ' 

DIH. 

- r - - - . > - . | j . ' ' 

J'.P 
a.9^ f-̂  
^̂ r 
s/.y 
</,9c 
V-f 
^. f .s ' 
f.^^r 
f .9 .6 ' 

^/,f 
f.^ 

_i£-5 
¥.9^ 

. • 7 . • ' • • " 

•Temp; 
F 

^ . . ' . ' • i 

" " . • , ' : 

• 

Ori. 
{ice 

, 

1-

METER 

PressuriB 
Psig 

^(jr, fni^t 

• . . ' , 

2 7,i>^ 
r5,i>\ 
X7.l\. 
l s , 7 ^ 
2S-,H' 
i s . i \ 
^S-.3' f 
? S". 3 f 
?J-.^ '̂  

. 

I • -, 

1 i 

• 

1 -
! 

' i ' • ' L ^ L 

i • ; i ' ; 

DIH. 

>* C/lu/»o 

-• 

•Temp. 
F 

i l 

" • 

Ori-
flee 

1 

: 

.-•\ ',.?. 

REMARKS ' \ 

•. j Include liquid production data: 1 
V Type - . API Grovity - Amount / 

7 7 . 7 ^ i & / < / O i ^ t ^ T i ^ / ^ • r S M g i T ^ B ^ / 

• ' . 

1 
! , • 1 

1 ;• - i 
i . ' . 1 
! • ; 
i • ; ' \ • ' : 

' ' • « » ( > 

' [ . . . . - . , . . . • : - . . . . : i ] • ' • - . - , - . . ; • - ; . . - 1 ; . . ' ' ' • • - - • - • . - . . - . . . . 

h A r -
fys. 



Company -. _t^.AM-L '?ov^BfZ Leose VT/ lH S > T ^ T S 

p /l-CTf^.'-l/C^f ^ 

Woll No. ̂  i 

DATE 

Tim* of 

Reoding 

n-n-nu 
^ :C^AA 

,)l.'dok/ 
P/;% P 
k^'O 

7,0 0 
^7*5 
/dJ £ ^ ^ 

f t ^ 
' i ^ 

7^7 
.^^Tz 
n ^ ^ 

f.t^C/ 
/'.oo 

u 

J l . K - ^ ^r 
ELAP. 
TIME 

Hf«. 

f\ 
h 

7U-^'^B • ' 
WORKING PRESSURE 

VV M 
Psig 

/7d. 
y 7 ^ 
119 
/ 7 6 
7^ 

1 f l P l 
1 \ n ^ 
j r n ^ 
^ / ' • 7 / i 

T'^' 
7^9 
is.n 

\ / y ^%T 
^7rJ^ 

, 

PsIg 

TLi.IP 
^i.sx 
i-ii i t } 
h l ' ^ S 
2/. V-V 
Z l > - ^ 
A / v ^ ? 
2/-.r/4' 
Z l , i . 
^ 0 .-7.5-
Z c . L ^ 

2 . 0 ^ / ^ 
^ O . ^ O 
2K?.>? 

Temp. 
F 

_ 

3('*>^ 
^^ . f 
U ^ , 
7>h4 

^(M 
3(,4 
-3Lc/-
^ i i 
?)-^1T 

tlTD 
?7^ 
,̂ 7r? 

• - / £ ) ^ / P ' ^ 3 - ^ / V ^ 
METER 

Pressure 
P«lg 

3.» 
3 , 9 

3'^ 
3. '̂S 
h.^^ 
J 7 ; y 

^ S'.^C 
3. p.c 
3.P.̂  
T.,-,-̂  
A-^S 
</,«r 

^ • ^ 

^.7 

DIff. 

V'f»5 
S.04 
^%.05 
S.03 
S.t>^ 
7.r^^ 
fr. 0 
sr.c 
SJT 
V .? - r 
- / . -? 
y . i . c 

4/.2. 
¥- j ,^ 

• Temp. 
F 

,-

i 

Ori-
{Ice 

• 

1 1 ; i :. 
1 • ', 

i 1 ' • 
1 I , ., 1 

; 1 1 

• 

i " ' • \ '• • ^ • i 

1 i r ^ : ; 

-1 I ' i L - i , \ 1 
;. . . \ 

METER 

Pressure 
P«l9 

/3o,ro KVI<-T' 

, / ' ( - f '55iJ(£ 

2,.^ 33 
:?5-,2:? 
a-3-- 2 ^ 
1 7, 71 
2ir. 7 j 
•7i-, i o 
7r,rg 
7 •y.i 7 

?.r. K 
7.r,.f3 
X 7 i T S ' 
i s . n 

. 

Dllf. 

I'C 

7 ' ( f r . i f t 

Temp. 
F 

• 

Ori. 
{Ice 

t 

1 . " 

t 
! • . - 1 

1 . ! 
I i t ' 1 
1 • : 
1 ^ ^ ' 

REMARKS 

'Flnclude liquid production'data: 1 
\ Type - API Grovity - Amount / 

T ^ . ^ . ^ ^ ^ ^ ' f t ^ r ^ / ^ i & T ^ A ^ ^ y 

Tf t - fuT y >j/ A ^ I V . ^ O A^-A 

.... . .... — 

, - . - - , • . , . . • . . . . 

_ ^ -



' Production 

., Special-ists 

AGNEW and SWEET 
3914 Gilmore Avenue-

Bakersfield, California 93308 

SUBSURFACE SURVEY 

Field Work Sheet 

M/n 
24-Hour Phone: 327-2267 

O W N E R / / - ; ./̂  r 

C A S I N G 

L I N E R D E S C R I P T I O N : 

n-. 7 7. 
1 

...'ar P 
F I E L D f ! . ., -: 
ELEV. 

'S f • \ l f - H W E L L 

D A T E : 

Z E R O P O I N T 

NAME 

/ / • 

.H-2 
77-77 

D E P T H 

T U B I N G D E T A I L : Z O N E ' 

P U M P S H O E 

P U R P O S E 

> G A S A N C H O R 

'' . .̂  - • 

I N T A K E 

' 

• . . : • ; 

R E M A R K S : . ,' ' ' , . . . . ' ' ; ; . : ' ' -' ..'•.-• ; • ' ' , ' ' ' ' V "•- ' ',̂  

. . ^ . : . : . . ... . . . . . ; ^ . . , . . . . . , . . . . , , 

ELEMENT W ) - /fl (r, t^ 

E N G A G E S T Y L U S 

O B S . T B G . PRESS. 

C O R . T B G . PRESS. 

P I C K U P @ 

SE.R t lK \ . 1 *O . /O00P C L O C K / J ) l^y 

.: - D I S E N G A G E S T Y L U S 

. O B S . C S G . PRESS. 

, • : : ' • , : ' - • C O R . C S G . PRESS. 

T I M E ONF. B O T T O M . M A X . 

• • / 7 

°F 

T U R N 

W E L L S T A T U S C . 

S H U T I N : O N P R O D U C T I O N : 

STABILIZATION PERIOD . 

GROSS OIL RATE B/D 

NET OIL RATE B/D 

FORMATION GAS MCF/D 

GOR CFT/BBL. 

CIRCULATED GAS MCF/D 

OIL DRY GRAVITY °API 

BEAN SIZE 

.Si i • 

TIME-

-. 

, 

•:7 

DEPTH 

0 
/nn 
2 0 0 

i o n 

^100 

^r-.-iO. 

{.-.no 

' 1 0 0 

v-O.n 

•HO--') 

i o 0 0 

/.'OO 

-./.loo 

17C.0 

..'•-/,.-;,,A 

i < O t 

-/r-of-i 

•>TJT 

/•<:•-> rt 

•T-\OC. 

T-'TjyT 

.J) 6 0 . 

RIGO 

7r.-^ 
THOO 

DEFL. 

.0.(7 
. ()T7 

. 0 0 ? 

. 0 0 3 

. 0 0 5 

. 0 0 ^ . 

. 0 0 ^ 

•.(rT'c 

.3^17 

.^(.9 
. ^ 7 1 0 

."-116 

, S7I-
<'(7\ 

<T9''i 

. f n ^ - ^ 

• i n s 
.7 35' 
• I I T 

"^io 
,9QU 
.9S< 
/;n02 
Ao^V 
/ 0 f ^ 7 

P - T 

Q r 
v . - .-

• ^ 7 

7 7 
C. / '-

/ O f T ' 

rg--?"' 

-2^^7 
l-^-i-" 
-?^ '7 
TlbS'' 
71€ , ' ' 

2>?r 
" iO.S" 

• . - z n ' 

'̂ 7 
'^.'-i'T" 

3.^-7' 
^)i7 
^ ^ 7 
H.QH' 
7 1 7 

= RAD. / o 

• . 

TIME 

. 

DEPTH 

- ^ 5 6 0 

.?l.rOO 

1 7 0 0 

Zf'.'O'J 

T.9o.:) 

7:,oo 

'? '̂:oo 

'T7.do 

•'AG 6 

'^'•ii^a 

17Cyy 

?iLv'iC. 

1106 

^&d(3 

-.9^(3 

H 6 oO 

7 / C i . ^ 

'-no-o 

••-I'̂ .C-O 

' iVon 

^/^56 

%6C 
- / 7 0 0 

V,^('o 
4-! fio 

DEFL. 

/ox*/ 
/ . n 9 A ' 

/ f l 9 ? 

/^(OZ 

/.'04:= 
A^^?-
/ . /P7 

A/ZV 
/./.?(., 
.A /V f 
/./fO 
/ - / f4 
/ / / . ^ 

./ 775" 

/ . l ^ f l 

/.^r; 
/,^,)7 
/ . - , / ' / 

/,^>2/ 

y . ' a i 

h l i ' l 
n.Tir-. 
'1.7)1 
f.T^C 
1.̂ 71 

P—T 

l l y " 

^ y i " 

H l - iT 

VZB" 

72T 
m>7 
^ i V 
H^T 
y?7 
S'^V" 
<-/̂ L7 
y ^ 9 " 
^NO-" 
Hir7 

'•n: 
••'IQff 

M9r 
^ 'k l " 
'197 
^ i97 
Vi9<r 
S<?T 
,̂M= 

^P5" 
Q^'^" 

GRAD. / o 

- ,, 

TIME DEPTH 

7QOO 

<:t/>tt 

7100 

5 ,̂&o 
$C/60 

•T^S'QO 

7 b 0 0 

^ ' dO 

.S^oo 
..70Q 

700Ti 

(nmi 

DEFL. 

(7<r̂  
Â J-̂ W 

/ • 7 ^ f 

/.?^<-
^.???? 
\-m 
f7V, 
17V 
\ 7y t 
/,?fo? 
i.io'"' 
Hf") 

, 

-

P—T t GRAD. 

W^ 
^^(7 
VP7' 
H 7 7 
W 
W , 
Hn' 
H :̂o\ 
V9r 
^^r/ 
.fo.f.̂  
3:/^.^ 

, ' . 

• . 

- -. 

/ D 

-

. C O M M E N T S : 

n % ib5. ^ Moo. 
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12W-
clocX, 15 

t.^t'Ct-

POSI .?LO^ 

ijewp* 
pro file 

2o'/ttvi«" 
Bie»' ;el̂ ti 90-

-660, ser 

0 
lOO 
200 
300 
400 , 

...̂  500 
600 
TOO 
800 
900 
lOOO 
lioo 
1200 
1300 
1400 
1500 
1600 
noo :, 
1800 
1900 
2000 

, , , 2100 
2200 

„V 2300 
2.400 
2500 

;; 2600 
2T00 

. 2800 
2900 
3000 

ial »^"" 

De£t^ ' 
, , • , 

3100 
,3200 
3300 

: 3400 ; ; 
; • :3500 . 'T-
. : 3600 : , , 

.-3100 
^ 3800 : 
: ;, 3900 

4000 
• 4100.. 
. ,4200v : 

4300 ; 
4400 ; 

. r 4500; 
, . : : 4600 " 

4100 
4800 
4900 
5000 
6100 
5200 
5300 
5400 
5500 
5600 
5T00 
5800 
5900 
6000 
6084 

<ie«iE^ 

... 496" 
495" 
496" 

, 4 9 6 " 
496" 

.:" 496" 
496" 
496" 

. 496" 
, 496" 

' : 496" 
. 4 9 6 " 
: 496° 
; .496" 

' 496" 
. 496" ; 
V. 496" 
. 496" 

496" 
496° 
491" 
498" 
498" 
499" 
501" 
502" 
504" 
605" 
513° 

519-*'' 

Oe£tb 

500 
lOOO 
1500 
2000 
2500 
3000 
3500 
4000 
4500 
4800 
5000 
5500 
6000 
6084 

85 
.204 
423 
629 
885 
1114 
1390 
1531 
1695 
1829 
1851 
1963 ̂  
2143 
2386 
2401 

2083. 



ritie. 
r . H-.̂  1 7 

HP-25 Program Form JACOB (JAKEI M. RUDISILL 
. c{ 7 \ r/i[-'Ar7i<rr.. fC i 1̂1 <̂  r , 77 t '/Ata^sat 
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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 
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SUMMARY. 

Test 

.The pre-test safety checks of the wellhead proved to be 
of great value. Only minor leaks (a seal pot and a flange) 
were incurred. \ 

• . / • 

Even with two reserve pits only one day's worth of pro
duction could be stored. An injection well would be required 
for long term testing of this well. 

The instruments and control valves of the pipeline operated 
satisfactorily. 

Well Production Capacity 

The well's flow rate failed to stabilize. Wellhead pres
sure and flow rate dropped throughout a 16-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 Ibm./hr. 
a T^ = 416°F, Pw = 294 psia a 800 hrs., on 4/5/77. . A Pressure 
versus Flow Rate plot suggests the well's maximum production . 
rate to be in excess of 1.4 x 10^ Ibm./hr. A longer flow 
period is required to determine the .significance of the decline -
whether it shall continue to depletion or stabilization. 

Measurements .> .''.. . 

The;James' method of determining the flow rate of a two-
phase flow continues to be less than satisfactory. Separation 
of steam and water would provide sorely needed, accurate pro- . 
duction data and provide a standard against which the James' 
method might be quantified or improved. 

Improved reservoir information is dependent on longer flow 
-tests. '•:,.,..•..' r 
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Utah State 72-16 

TEST DESCRIPTION 

April 3, 1977 

1500 hrs, AAA welding arrived at location and checked the 
annuius and kill-line valves, the kill-line^, and 
the bolts on the wellhead as per their checklist. 
The other duties on the checklist had been per
formed only two days previously;and were- not: 
repeated. The pipeline was repressured ,and checked 
for leaks. I-t was then unpressured via the ball 
valve. The 12" wing valve was audibly leaking and 
was shut with a 36" wrench. 

A p r i l 4 , 1 9 7 7 • ;...;':^V ... , • • • ' . [ " • • " . • ' • . ' • ' • - • • • 7 ^ : . ^ 

0730 hrs.: Pressure, temperature and flow measurement devices 
were installed. 

. . •• • ' • • • • ' • • • • 7 • ' • — . • ^ • • - . . . • • . • • • • . . . ' ' - • ' • " " • . " -

0900 hrs.: Well ready to be opened. Waited for WKM personnel 
(Sug Roberts) to arrive. 

0930 hrs.: 12" wing valve opened and line pressured. 

0945 hrs.: 8" ball valve opened to indicated 25%- opening. 

0947 Krs.: Differential pressure meter engaged in order to 
monitor flow rate. Well surging because of throt-

, ' tling across ball valve. . ; : ; 

0955 hrs.: Water started dripping from.annuius pipe. 

1000 hrs.: Took water sample. • ' 7 7 T ' : : 7 . 7 : T 7 ' T 7 7 7 . : - ' : [ 7 ^ ^ 

1004 hrs.: Opened 8" ball valve to 50% indicated opening. 

1025 hirs. : Opened 8" ball valve to 75% indicated opening. V 

1029 hrs.: Throttled well back by closing ball valve to 50% 
indicated opening because of excessive vibration 

. o f me-her run and wellhead. Sent for railroad ties 
to chock pipe & meter run and at 45° angle at well^ 
head. 
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April 4, 1977 Of4' 

1100 hrs.:. Opened ball valve to 70% indicated opening after line 
chocked". 

1115 hrs.: : Opened ball valve to 75% indicated opening. 

1130'hrs.: Closed ball valvue to 60% indicated opening momen-
^tarily. Re-opened almost immediately back to 75% 
indicated opening. 

1145 hrs.: Opened ball valve to 80% indicated opening. 

1215 hrs.: Broke and replaced thermometer. , 

1600 hrs.: H2O sample grabbed. Opened ball valve to 87% indicated, 
opening because of decreases in lip and differential 
pressure readings. 

1800 hrs.: USGS (Al Truesdale)' arrived to gather water and 
steam samples. ̂~—-̂'̂  

2200 hrs.: H2O sample grabbed. 

2230 hrs.: USGS finished sampling. 

April 5, 1977 

0200 hrs.: H2O sample gathered. Winds shifted from East to 
light Southerly. Sump condition tenuous. 

0500 hrs.: About 4' .capacity remaining in Sximp #2. 

0600 hrs.: HgO sample grabbed. 

0829 hrs.: 8" ball valve started leaking at seal flanges. 
iShut-in well via wing valve and tightened ball valve 

^ - , flange with hammer wrench. Opened 12" wing halve 
{ ; _ . completely, 8" ball valve to .25% indicated opening. 

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 . 
immediately. 

0845 hrs.: USGS arrived to begin second sampling. 
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ADDITION TO TEST DESCRIPTION 

H ' ^ 
.nf 

0823 hrs.: 

0825 hrs.: 

0830 hrs.: 

0855 hrs.: 

0915 hrs.: 

1020 hrs.: 

Well cut back to 0.17 x 10^ Ibm./hr. - for- 2 min. 

Shut-in completely - for.5 min. 

Turned on to 0.17 x 10^ Ibm./hr.. - for. _25. min. . 

Shut-in for 20 min. '-

Re-opened to-170,000 Ibm./hr. for 65 min. 

Shut-in. 

Totals for 

•Shut-in. 

25 min. 

0823 - 1020 hrs. 

170,000 Ibm./hr, 

1 hr. 32 min. 
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April 5, 1977 •; ' ', 

0855. hrs.: Seal pot @ Location 1 developed leak. Well shut-in 
at master valve to weld seal pot. 

0915'hrs.: Well re-opened to 25% indicated opening. 

1020 hrs.: Well shut-in. Wellhead pressure 350 psig. Sump water 
S|j 87°F. A&S immediately started "feeler" run with 

. s i n k e r bar and maximiom reading thermometer ;(MRT) . 

1027 hrs. : Sinker bar on bottom (§ 1248'.; ; : • • 

1035 hrs.: 

1100 hrs.: 

1113 hrs.: 

Retrieved sinker bar and MRT. MRT reading 46;7°F. 

Dual 0-1600 pressure tools with, a-second MRT":inade 
up on wireline. . . 

Tools hung 1-foot off bottom § 1247'. 7.5" orifice 
inspected and found bowed 1/32" from complete flat
ness. Silica deposits on bottom; of orifice suggest 
separated flow with water flowing on bott:om of pipe and 
steam and gas above occurring at some time during 
test. This flow regime probably occurred during 
high pressure, low flow rate conditions. The 12" 
wing valve had a slight leak.. 

April 6, 1977 ':• ''T.:-''-::. 

1130 hrs.: A&S retrieved all tools. MRT -and one pressure 
instrument failed. One more MRT suarvey was run, 
yielding a temperature of 456''F (note that this is 
24-hours after flow had ended!). . ..; 

1300 hrs.: A&S released after doing a field reduction of the 
one good instrument's data.v,12" valve shut tightly 
with 36" cheater. 

April 7, 1977 

12" valve leaking once again, so no decision made to 
have repaired. 

S-tainless steel sampler at Location' 1 inspected and 
found to have no signs of abrasions or impact. 
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DATA REDUCTION METHODS 

From James* "Metering of Steam-Water Two-Phase Flow By 
Sharp-Edged Orifices," Institute of Mechanical Engineering 
Proceedings 1965-1966, Volume 180, Part 1. 

Nomenclature 

= state at back pressure. 

= diameter of pipe in meter run (inches). 

= diameter of pipe where critical flow occurs (inches). 

= diameter of primary metering device, or in this case, the 
orifice (inches). 

= mass velocity (Ibm./ft.^ sec). 

= specific enthalpy of saturated liquid (BTU/lbm.). " 

= specific enthalpy of saturated liquid at a given back 
pressure (BTU/lbm.). • 

. ^ • • 

,H hfgbp = specific enthalpy of vaporization at a given back pressure' 
I (BTU/lbm.). 

• • ^ • • • • ' • • 

V -

•V h o 

i^?^ 

D 

G. 

hf 

hfbp 

.',-< 
= specific stagnation enthalpy (BTU/lbm.). 

t L=hfg = specific latent heat defined by state of flow by 

:̂ f̂.."̂'.". 
t> • Patm 

• o -

(BTU/lbm.). 

= mass flow.rate (Ibm./hr.). 

= atmospheric pressure (psia). 

= critical lip pressu're (psia) . P<̂  = ̂ L •*" Patm. 

= critical lip pressure (psig). 

= line pressure upstream of orifice (psia) PQ = R^ X 5 + Patm,, 

= static pressure reading upstream of orifice (-(red) J) 

= differential pressure reading across orifice ((blue) . 

= specific volume of saturated liquid@PQ (ft.^/Ibm.). 

= specific volume of saturated vapor@PQ (ft.^/Ibra.).' 

= centerline distance of î;" (̂ t̂xtap from discharge pipe lip.. 

= expansion factor for two-phase flow from Figure 14. 

= diu/D. 

= meter differential (mmHg). . 



Conversion Factors and Equations 

^ r.2 R'' X 5 + Patm 

0TP = (AR)^' X 1 5 . 5 1 4 5 

JSfrjip i n p s i d = (AR) ^ x 0 . 3 

Z / ' 

Pa-tm is corrected from the barometmc pressure from the -Milford 
airport to that at the well's location.. 

Flow Rate Determination 

if y < 0.3 in. (3): 

(4) 

m 02 

m^" = 1.013m" "(m̂  used on Utah State 14-2 test) -

• : • . - Y ^ • • • : 

7 7 T,̂ ^ 

(5) 

(7' 
^ 

Enthalpy Determination 

h„ ^̂ '̂ "̂  = 1450 P^ ' ' ^ 7 ^ 9 ^ ) ^ / 1 = 3 ^ 0.96 /dc\2 

dm 
TP Wf i-s (vg-vf) + Vf (6) 

7 .0^p. 

From E q . ( 6 ) , s q u a r i n g b o t h s i d e s , a n d g a t h e r i n g t e r m s . 

2 . 2 Oif = ( 1 4 5 0 ) 2 P c i-:9 2 ( d c ) 
Yrj,p2 

dc)"* (l-B'*).:rE/ho - h ; 

* ^ • - L l T. y 

1 . 5 ( v g - V f ) + v f ] 

0TP 

h ^ 2 : . . 2o« . . . y^p2 X j2fTP 

( 1 4 5 0 ) 2 Pc ^ ' ^ ^ ( d c ) - ' ^ ( l - B ) 
. dm 

= ( h o - h f ) ^ • ^ ( v g - v f ) +vf 



Flow Rate Determination 

h Q 2 . 2 0 « . [ Y T p 2 0 T P <ini' 1 - / h - h ^ l • 5 
-• A"o "f\ - vf = 0 (7) 

1450 Pc 1^9 2 dc** (1-B'*) ( v g - V f ) ( — ^ ^ ~ / - —_^ 

l e t .A = Ytjip j?rpp dm** 

1450 F c 7 ' ^ ^ dc"* ( l -B- ) (vg-Vf) • (8): 

c = " • ' " . ' • • ' v f ; ' • • • . . . • ' ^ • : ' . 

. ; . ; . . v g - V f • • • ; •; . . : . •• C9')*' 

Then Eq. (7) becomes: 

f ( h o ) % A ho 2-20^ _ / h o - h f | ^ - = - C = 0 • i m i : 

and f i (ho) =2 .204" A ho ^ ' ^ ^ ^ - 1.5 (hQ-hf) ° ' ^ ' ; d D i ' 

k'-. . . . . " L T ' S . . . ' • • " ; • • : . • • : - ' " 

Applying t h e Newton-Raphson met'hod f o r s o l v i n g t h e x o o t s of t h e 
e q u a t i o n ( 1 0 ) , f = j2f ( h o ) , 

. 6 n r l ^ f (j^nj ho (n+1) = ho"" + 6 " ^ ! •; - . 

;'•-•.•• • - • . • . • ' • f F ( h g ) , • ••• 

and the computer stops when S^tl £ e, e being; a predetermined 
accuracy for ho. 

A computer program complete with appropriate logic to provide' 
the necessai:y exits was thus designed to solve ;for ho. Once ho 
was found, the mass flow (m) was calculated through equation (5). 
Then percent flash proportions for back .pressures of 70, 80 and 
125 psig were calculated through the equation. . ; . 

;o'y:̂- ?.•;'/% flash = 100 X ho-hfijp '..••:T'T7:T"-7'.: . ' L (12) 

W'.--;'- ' 7 7 - - T " T : 7 ' " hfgbp ' ' \ '77- ' ••"•,•^-77 



Variable Assignments 

A = COFl % flash § 70 psig = PF70 v ^^p = PHI 

C = un 1̂  % flash § 80 psig = PF80 B = un 

D = D % flash @ 125 psig = PF125 E = EPSI 

d^= DC PL = un - 6 = DEL 

.^= DM . 

• G = u n •.• 

• h p ' = H F . ' . ;••.";-- ;;;̂  

•̂  L . = H F G •.-.• 

m = MF • 

Patm = un 

P c . = P C - • • • • • ' ; ' 

Patm, Po, 0rjyp, Vf, Vg, hf, and hfg must be hand calculated 
for this program. See the example problem that follows. 

Po 

R 

AR 

^ P : 

''<3 

y •:, 

YTP 

= PO. 

= un 

= un 

= UF 

= UG 

= Y 

= YTP 

* _ = Unused. 
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SAMPLE CALCULATION 

D a t a • . . . . • • 

For this particular test,, the physical parameters were: 

D = 10.02" 

;.:.":••• • d c = '.^"7.625" • 

dm = 7.500"+0,0001"- .^ ' 

'y = 5/16"- • 

At 080Q|:hrs, on April 5, 1977, the following data was gathered: 

R = 7430 ; Tl = 414°F Pz = 211 psig BP = 25.180" Hg> 

AR = 9,i57 P^ = 282 psig T2 = 391°F P L =95.6 psig 

Pl -= 266 psig T^ = 416'='F ' l-̂C I^A.^'T^ 

Patm = (25.180 - 0.73)-f 0.4911 = 12.01 psia = patm -' 

0.73 is a correction for altitude from the airport fo the 
... .'.;.: ...site. 

0.4911 converts "of Hg to psia. 

From Eq. (1) P Q = (7.30)^ x 5 + 12.01 = 266-.5 + 12.01 = 278.'s psia 

: ^ I o _ . : • , . . ; • - • ; . ; . - ; ; • " . , ; . • . • • , V ._ . - ^ '• " ' v - v . - • - • 

From Eq. (2) j?,j,p = (9:57) ̂  x 15.5145 = 1420.9 mmHg = ^^P (27.5 psid-);. 

Since P Q / and using the Steam Tables generated by the USGS for 
this particular brine: • 

';V-^\\>g= 1.6608 ft.Vlbm. hf = 381.4 BTU/lbm. . 7 . 7 : 7 - . 

" • ' 7 'TT^^ t= 0.018794 ft.Vlbm. ' h g = 813.9 BTU/lbm. '̂ ' 

From Figure 14 in James' paper, the line for the value of the 
expansion factor Y^p for B^ = 0.56 follows the equation: 

Y T P = 1 -.01555 (̂ TP) 

• • ' ^ : • • . , ' . . • 

so Yrpp = 1 - . 01555 ( 1 4 2 0 . 9 ) = 0 - 9 2 1 = Y^p ^>^ 
a i g . 5 ' — - — • 

Pc = ^ L ) + Patm = 95.6 + 12.01 = 107.61 psia = P 

Inputting t.he date, time, 0TP' ^Tp, P Q , P^, vf, vg,, hj- and 
hfg into the program yields: 

7: 
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'w 

4 / 5 800 h o u r s 
rv = 4 6 7 . 4 BTU/lbm.) 
=C416°F , ,P„ = 2~94=Ersi°a "" 

.w 
m -= 1,309,000 Ibm./hr. + 15% 

which, when flashed at 80 psig, would yield 263,100- Ibmv/hr. of 
steam, or roughly enough steam to sprovide 12;.5MW of electrical 
generation capacity at a heat rate of 21,000 Ibm./steam MW. 



t^T-^-- ' : : - : - :^ ,,,,----.,,-..,,,.-..-... . , •:^rTr7x 

DISCUSSION OF TEST RESULTS 

Flow Rate '• 

.'From Graph 1, it is apparent that a gradual throttling up 
of flow rate was performed during the first three hours. A slow 
decline during the flowing four hours caused the well to be 
opened up slightly more at 1600 ho-urs. From 1600 ;hours to 0830 
hours the following day the throttle was not disturbed. During 
that time flow rate fell from about 1.35.x 10^ + 15% Ibm./hr. to-
about 1.31 X 10^ + 15% Ibm./hr., or a decline of 3%. This decline^, 
is highlighted in Graph 2. The 3% decline in mass flow rate, in 
wellhead pressure,. P„, upstream-of-orifice static pressure, ' ^ 
location 1 pressure, p-̂ , as well as a reduction in calculated 
ho 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 
in flow rate at 2550 Ibm./hr., if linearly extrapolated, would 
indicate that the well's flow would drop from 1.35 x 10^ Ibm./hr.,,.,, 
to zero in only 22 days, with a commensurate drop in wellhead 
pressure to atmosphere. Of course, this extrapolation should 
under no cjrc-umstances be taken literally. An increase in. flow \/̂  
rate and pressure occurred at 0800 hours just before the well was"^ 
shut-in, 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 producxng 
before commitments,, -to generate power are made. 

Flow Rate versus Wellhead Pressure ' - . , 

; Graph 3 depicts the relationship of m as a function of P̂ -
for early times during the test such that the production potential'̂  -
of the reservoir in its initial state is represented. The curve 
suggests that the well's maximum flow rate would probably be in 
excess of 1.4 x 10^ Ibm./hr. + 15% as measured by the James method. 

The points labeled I-4 are data points gleaned at later times 
during the flow test. Disturbingly, they suggest that the curve 
delineated at the initial time is shifting progressively down
ward to the left with time, indicative of a decline in the pro
ducing capacity of the well. ' 
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Measurement Accuracy 

Enthalpy, (ho) and Flow Ra-bfe (m) 

Enthalpy measurements' (ho) for the time of somewhat stable 

12 

flow (1600 hrs. to 0830 
less, than 1% from an ave 
However, the temperaj 
(from the pre-tes-fĉ  
after the flow) 
enthalpy of onl^ 
dynamics, the wa^ 

only 
4̂ 44 

:s., or region 8 of Graph 1) varied 
rage and median value of 469.6 BTU/lbm. 
of the saturated water in the reservoir 
iture survey and the MRT run immediately 
/68°F, which means the water,has an 
iTU/lbm. By the first law of thermo-

the surface, regardless of: its p>ercentage 
of flash, cannot have an enthalpy greater than that-of:d:he water 
in the reservoir. (Measurements at Uta;h State 14-2 indicated a ; 
reservoir enthalpy of about 480 BTU/lbm. with a surface-enthalpy 
of 44v5 BTU/lbm. - a reasonable and rational amount of dif fer ence 
due to losses incurred from the water "piimping" itself several 
thousand feet to the surface, turbulence, and drag.) This serious 
descrepancy, then, of the calculated surface en-thalpy (ho): being 

;• greater than that associated with the reservoir deserves an explora
tion of its effects and causes. 

First, the 5.5% over-estimate in ho can have a significant 
result on the flow rate calculation of total mass ̂ nd 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 
in ho) then the flow rate increaseis from 1.309 x 10^ Ibra./hr. to 
1.399 X 10^ Ibm./hr. (a 6.9% increase in m } . However, the 
substitution of the more accurate value of-li-, causes a-decrease 
in the % of flash (for example, from 20.1% to 17.1% at i80 psig) . 
The end result is a significant decreasein. the calctolated. amount 
of steam producible at a given back pressure (from 263,600 Ibm./hr. 
to 238,700 Ibm./hr. in this case, or a 9.5% dropi). Since this 
is the quantity we look at for power generation purposes, the 
evaluation of enthalpy becomes important. JtyCauses changes in 
the calculation of m and of % flashes (in the James method) . 
and thus flavor^, -the eva,iuativOn of the well.-

Essentially, several elements of the testing equipment and 
operation vary outside of the limits of the method as declared 
by Russell James. These variances include, in suspected order 
of degree of effect: . . -
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1) The equipment effect that flange taps were used for 
measuring jJijp as opposed to James' use of vena con-
tracta taps (tap at a diameter upstream, H diameter 
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, 
causing r̂pp and thus hp to be too large. 

2) The operational fact that ho in this test, was cal-
• . culated with 0 T P of over 800mm Hg for most of the test, 

and of > 1400mm for the entire "decline" period. James'' 
has Only measured extensively in the range of 15 < ^^P 
< 780 Iran Hg. This effect is minor. 

In the future, then, larger orifices with D and \ D taps should 
be employed when using the James' method in an effort to get a 
true ho calculation. 

Alternatively, the long learning process for measuring two-
phase flow could be avoided by separating the phases and measuring,-
them separately. : 

Pressure and Temperature on Flow-line . , 

Pressure measurements at the wellhead and lip were very . 
satisfactorily and accurately measured with precision gauges. 
Needle valves effectively damped flow pulsations- The combina
tion pressure-temperature measurements at. the wellhead Location 
1, and Location 2 will prove very helpful in determining pressure 
drop along the pipeline as a function of flow rate, the percentages 
of flash of the various locations, and even whether significant 
thermodynamics 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 
differently from pure water, Consequently, a USGS-produced table 
for the thermodynamic properties of the fluid of Utah State 14-2 
VJas used in reducing the data for Utah State 72-16,; Use of the 
regular Steain Table's values;.p?:pducediti'-s. 2% .lower, .than the geo
thermal fluid's values. 
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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 
encountered with obstruction or the well producing any rocks, I 
suggest future build-up runs to be done as soon after shut-in . 
as possible. 

I also suggest we attempt to use another contrag-tor in an 
effort to get better repeatability in pressure surveys, better 
tool performance and lower cost. 

JRM/tti-4/27/77 
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"i-jiitî ii-iiri'i:̂ '̂ ::] 

-iiii 

ii I 

i i ] 

t\aXi'fi\..ijiM'-T 
.'. •\\\ l i ' i ;:M,l,;:^:! 
••7VMtS 'm-

:i-Hii^'^ 
rii;i!i-|::i •;,:-
i l l i i I • i i i ii-. • 

i i i i l 

. - . ^ 

7 i^-OiiliJi-ili' 

iii -'-̂  
:.. ;:.•£; 7 l7 . ' 

1 7(y 
' \h77.7M .•7^7777M7^iM 

iii'litfi 
;• - - , ! . ! . i.iiiiTj iin

l i i ; I' 
! , ' I i 
i'i'lHi'fii 

I. î 9;i.iii.M:̂ : 

!Jiili,Ll.iniiliijjilii 

'ivi 

ill LJI 
i:; J i'. ;.i 

Di 

Tin' 

:/7 
iii 

i i ! 

iii 

ifi 
i.iii' 
Tl.::. 

: l :h 

Iiiliiii 
ilioca'iiii'toiii. 

i i i ^ in - i i i ' i i llM 

77Vme..7i 

i: i.i.1 
T-iqiniiiTf;,': 

WXlio 
i ' . 

i'i] 
iMI 

ieiliiilGiilwiiiJM/ijli 

CUIO I 

Ii'ii' 
Mi'! 

it 
; i.!,-i' 
lli.f 

o77̂  
• i l l 

i!ii 

'Mm 
nil 
iiii. 
ii i i 
M . I 

itiuilll: 

; i i i 

i i i : l : ; ! 
''AM:. 

.u.;. 

_0?C0| 
i : l . i i - . . ; l i . l i : | 

•.•0'\CO"."'\'.IO'.tl(,':\ 
• • i i i ; : ; i : : ; ; i ii-;!. 

iTiiii'flijiiifi'i. 
;H 

It Ul 

i l i^lii 
:_pi.l,;.lL 

i . i iLi i i i i inni i i iSini i i i i i i i i i i i j 

i.i!!,[[ffSiii^'i:iiMl 



> 

1 

y T ^ f h ft '̂  • 16.: • 

iJ;6:rq<?:ftir̂ HiioiJ.... Ih7:7i/i7l('ii :̂ '.• ( 7 7 
Bi\ \^i!^(!777('z^iaf€7''7y7j^'T /'M^-.-/?«: 
7 7 ^ 7 i S T ^ • Jv^:Js7p.T^.:Af.7i 
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ixtAOY 
- L ' 
•-bCOlGC 
01,0200 
L0C3CC 
OUCtCC 
OCCSOC 
COC "70 
OOC CO 
coos'c 
001 00 
CO 1 1 0 
•00^130 
• 00 1 'i c 
001i,C 
CO Ito 
CC'l 70 
0016C 
OUI 50 
0G2C0 
00210 
00 220. 
CG230 
(;02'i,o 
002^0 
00260 , 
C0270 
00 2 60 
00290 

THIS IS A ^^OUTIi^iE TO' TAKE THE SEi'iI-REUUCEf) :OATA FROM A TEST OF A GEOTIiER|-iAL: k'vELL BY-THE JAMES l-iETHOD AND 
-THUS DETERHIME THE SPECFIC STAGNAT WM ENTHALPY,ilO, THE TOTAL MASS FLOW.I"',, AND THE % FLASH OF THE FLOW TO STEAn 
AT VARIOUS, BACK PRESSURES FOR GIVEN TIMES DURING THE'TEST. , • ' - - - . , 

THIS PROGRAM WILL BE MODIFIED TO DO TOTAL 
COrJ-',n;-J HEAD (16 ) ,MD , IDAY , IHE,PC , P D , P H I 
REAL MF,PF7O,PF60,PF125 
REAL'-'C DAT.^F^ 
FPLA IN(H.l ) f : (C0F i ' ^ (H- l ' : - *2 . 20 '+ ) ) - , ( ( (HI-HiF ) / H F ' G ) * * 1 

DATA REDUCTION IN THE NEAR FUTUREl 
H F , H F G , V G , V F , b , D n , D C , H l , E P S I , A D A T E ( 2 ) ' 

-.J«,'p.voe'' '.-. 

.fosicti^^: , 5 ) - ( V F / ( V G - V F ) - ) 
( ( 1 . 5/HFG) * ( ( ( H I -HF ) /HFO^-^O.S ) ) 

• - - - • . . • " - • ' ^ • • • r : • • : • / : • • . . . • 

DATA F ILE TO BE USED") ' 

' •7 

tp.LA>f^ :-a b: : 

-HIT C 7 a " ) ' 

f PR.\f«e'=. ^ fpL.Ai7 

FPRIr'iE(F:i ) - C 2 7 2 0 ' ) * C d F ' l * ( H l ' Y ' l . - 2 0 i i ) ) 
P R I W T " 1 0 ' •^•••••.- . • 
'IC FORMAT("ENTER THE NAME OF THE 
REAn( i6 ' , 20)D/.;TAF 
0PEi^iF(5,D/'>TAF) 
20 FORMAT(A6) . 
R,EAO ( ' i , 3 e ) l i E A 0 / N / 6 ' , T' 
30 FORMAT(24A5) 
R E A D ( 5 , * ) (i;i1/,E?SJ 
REAlXS,'--) inOn.DC 
CALL DATE(ADhfE^)^. 
P i ; INT liO 
'iO FORMAT ( " SET PAPER 
REA0(16,>''')DUnB - . . 
PRINT 9 C C , H E A 0 , ( A D A T E ( I ) , 1=1 ,2 ) 

SOOFORi'iAT(1 61VJ/ 1 X, 2 A 5 / / ) 
PRINT 905,D,DM,DC 

SOS FQRi-;AT( "THE METER RUN'S INSIDE PIPE D IAMETER=" , F 6 , 3 , ' ! ' INCHES,THE ORIF ICE 'S D I A M E T E R = " , F ' 6 - ^ 3 , -; : 
. 00295&" INCHES, AND" , / , "'THE ,D iSCHARGc P IPE 'S INS IDE 0 IAI',ETER= " , F 6 , 3 , " INCHES. " , / / ) . • -' 

0 0 3 i 0 - P R I N T SIO • • . - . ' - - - • ; - : - . - • 
00320 S 1 0 F 0 R M A T ( - ' i X , " D A Y " , 7 X , " T I M E " , n x , " M A S S FLOW" , 1 8X , "SPEC IF IG STAGNATION ENTHALPY", ! OX, "% FLASH 0)", I X / 1 îX , 
0 0 3 3 0 & " ( h ' O U R S ) " , 7 X , " ( L B i - , / H 0 U R ) " , 2 i ; X , " ( B T U / L B M ) " , 1 6 X , " 7 0 PS IG" , ' )X , "BG PS I G " ,'1 X, "1 25 P S . I . G " , / / / ) -

n 4 ' C C 3 3 5 ' i . 2 « £ E A D ( 5 , " , E N 0 - l C 0 ) ,HO, ' IDAY, .H-jE,PH r ,P,0 ,PC,HF,HFG, VG, VF, YTP 
' 0034,(3 N I - o ; - • . , - • . . . -: ' \ ' •̂  --̂  " ^ b = - — — - - : - " . - - - • • - • : - : - - i - . - ; . ^..'^ 

00345 51 ' ' iFdNUEQ.I . ) ' Hl=(i7b.i'<§— -.. _ ' 
00 3̂ 5 5 C0F.l.:^PI-:'I '-.-(Y];P'---' '--2.)/(2ro25X)0.'*(l.-('DM/D )<••*•'(. ) * ( ( D C / D H ) * * ' ) . ) * ( P C * * t . 92 ) * ( VG-VF ) ) 
0 0 3 7 5 >!=(3 - ' ' : • . • : . ] ' • \ . _ ' I ' ' ' ' '• ' • ' ^ ' " ' • • ' • • 
O0S6!?7 5G DEL=i iPLA. I -N( l i^ ) / -^ (FP!U^i t^^^~^)• - i - -^ . . i , ^ 

395 H1=DEL+H1 -' • . • ^ \ ^ / 

/i^/50 

FoCZ. . 

7 

i . 

t. 

i^JpgT 
^ 

GO TO 9 0 

7 
J± 

00395 Hl=DEL+n1 
oci i05 N=N-f-i; - ' . . . . - . • , • • 
00{,-1,5 IF (AF.S(DEL"-).LT. EPS'I.) 
00if2fe IF (N.'GT.-10) GO TO 99 
bCfi' iS^Gn J b 5.0 
0C',i60 90 PF70 := (H l -279 .S ) /6 ,9 , ' 6 ' ; 4 ^ -
OO'i 70 PFao= (H1 - 2J'.G. n ) / £ . 9 t i 2 8 , ^ 
00450 PF125=(j i .U--9- l -S^3- i ) .Ae'r t07i A' 
OOSOU M F - ( | ^ f 0 5 r C 5 ^ ; i * ( D C " * 2 i )') - ( .PC**. 96\)) A(-(-(--5../Ji. 
00520 PR INN^H-5TnGTlDAY,.IME',,MF,l-I l),PF70,,I^FfiO,PFl 25 
00530 915 F0RMAT(3X, I 2 , " / " ! I 2 , . 7 X , I / r , ' l 2 X , F 6 - . 0 , 2 ' i X , F 5 

-00 550 GO TO '(9 • 
00 5SJ), 99. Nli^HI-Kl 
00555 I F ( N I . E Q . l ) 'GO TO , 5 1 ^ 
00556 PRINT 99C', IME / ' 
00557 996 FORM,U(" yENTHALPY CALCULATION FAILED TO CONVERGE 

-Tt:0 55S GO -TO 49 • - 1 ^ 
00590 -100 PRINT 999 - : • • i - . ' i -
00595 -999 FORMAT(/ / "ALL DATA HAS BEEN REDUCED")' 
00600 END ' - - . - - . 

> ^ ( • 

y->0 
,4.^-t 

0 6 3 ) / * ( H l * ^ 1 . 1 0 2 j ) _ 

1 , 2 0 X , F 4 . 1 , 7 : X , F 4 . 1 , ! 

:.....:-^:^-^t^7 
1) 

FOR THE TIME " , I 4 ) 



uLD:UT72 

N E A D Y 

:L . 
OOC 10 
0 002 0 
-bi.,.30 
OO.O.-MO 

0 0050 
OOOOO -
0̂ 00 70 . 
00060 
0 0090 
00100 
00 110 
00120. 
00130 
00140 
00150 
0C160 
001 70 
00160 
00150 
00200' 
002 10 
00 220 
00 2 iO
OO 2 40 
00250 
00 2 GO
OO 2/0 
002 60 . 
00 2 90 
003 00 
OOJ 10 
00320 
00 530 
O034 0 
00350 
tiOioO 
003 70 

"003 60 
00390 
004 00 
004 iO 
004 20 
00430 
O0 44O 
004 50 
0(;4 6o 
00470 
004 60 
00490 
00 500 
00510 

- 00 52 0 
00530 
0054 0 

.00 550 
00 5 60 
CC57C 
00560 

- 0 0 5 9 0 
- iiGiol] 

X ) ^ 

24-fI-lCUR TES 
4 70/,.03 
;0.02,7.5(500,7.62'5 
4,4 ,0950,22.3,3 99.2,19.5,4 18.4, 779.2,1 
4.4 ,0551,34.9,3 99.2,19.5,416.4,779.22, 
4 ,4 ,095 3,34.9,4 08.1,17.,420.9,776. 63,1 

WELL UTAH STATE 72-16 ON APR IL;4-5,1977 

!,22.3,412.5,19.,422.,775.7,' 

1644,.019337,.999 
.1644,.019337,.999 
1391,.019374,.999 : 

127,.01-9393,.999 
4,4,1003 , 22 . 3-,4 1 7 , 1 4 . 5 , 4 23. 2 ,774 . 5, 1. 11 46,. 0 1 94 1 1 ,. 999 -̂ ' 
4,4., OOOC ,-22 . 3 ,4 1 2. 5 , 1 6.7 5 . 420. 9 , 775. 7, 1. 1 27 ,. 01 9393 ,. 999 • • 
4,4,1005,156.9,399.2,72.,416.4,779.2,1.1644,.0 I 9337,.994 • 
4,4,1007,266.9,366.1,74.,414.6,762.7,1.2038,.019261,.986 
4,4,1013,314.2,386.1,74.,414.6,76 2.7,I.2036,.019261,.9S7 
4,4,1017,372.5,366. 1 , 74. , 4 1 4 .6, 762 .-7, 1 . 2038 ,. 0 1926 1 ,. 985 
4 ,4-, 1 025, 31 4 . 2, 386. 1 ,7 4 . * 4 1 4. 6 , 76 2. 7 , 1 . 20 36,. 01 9261 ,. 967 
4,4,1027,1174.3,314.6,110.,393.4,602.9,1.4 741,.018964,.942 
4 ,4 , 1 029 , 387. 9, 3 16 . 2 ,73. , 393 .9 , 802. 4 ,1. 4 66'8 ,. 0 1 6972 ,. 981 -
4,4,1031,335.5,381.6,76.,4 13.G,763.6,1.2173,.019263,.986: .: 
4.4.1034,342.7,381.8,77..413.6,763. 
4.4 

,0,3C0. 
4 ,4,104 6.33 5 

.1052.332 
,1056,33 1 
,1100,626 

105,626 
1 0 o , c- 2 6 

6, 1.2173..019263..986 
2.1.1982..019289,.965 
2393..019234,.968-
6, 1.2 1 73,.C19263..986 
6,i.2173,.019263..986• 
6,1.2173..019203,.967 
,1.3735..019070,.962 

6 , 336 ., 1 00. ,4 00.6 , 796. , 1. 3735.. 0 1 90/0 ,. 962 'i 
;.33o..lOO.,4 00.5,796.,1.3735,.01907..962-

9097,. 961 -• 

.375..77.,411.7.785.7.1 
5.5,361.6,76.,413.6,76 3 
" 6,361.6.75..413.6,763 

1,361.6,75.,413.6,763 
336., 102. ,400.8,79.6. 

4,4 
4,4 
4 ,4 
4.4 
4',4 
4,4,70,872.7,3 44.1,102.,4 02.6,794.3 , 1: 
4,4 
4,4 

11 20 . 1 201 . 4 , 3 1 6 . 2 ,. 1 11 . , 393. 9 . 602.4 , 1. 4 .566.. 01 697 2 ,. 94 1 
1125,1201.4,306.5, 110.5,391.5,804.7.1.5026..018936,.939 
1140,1 161:1.6,316.2,109.5,393.9,602.4, 1 .4 666 *. 0 1 6972 ,. 94 3 

3495,.01 
...I . 7. 76 2 . 1 , 33 2 .,. 1 00.-. 3 99 . , 7 97 • 7 , 1. 397 9.. 01 904 3 . ; . 963 , 

5,626.6,336.. 1 00. 5 . 4 00.6 . 7 96 . , 1 . 3735 .Vf; 1 9070 , ; 962 
I . ' I 
1,4 
1,4 
( .4 
;;. h 

-1145,1 1 6 0 . 6 , 3 1 6 . 2 . - 1 0 9 . 5 . 3 9 3 . 9 . 6 0 2 . 4 , 1 . 4 666 , . 01 897^ ,943 
1149,14 7 4 . , 3 0 0 . 8 , 1 1 4 . , 3 6 9 . , 6 0 7 . . 1 . 5 4 0 3 . . 0 1 6 9 , . 9 2 4 

4 . 4 . 1 1 5 4 , 1 4 6 6 . , 3 0 0 . 1 , 1 1 4 . , 3 6 8 . 7 , 6 0 / . 2 , 1 . 5 4 3 7 . . 0 1 6 6 9 6 , . 9 2 4 
4 ,4 , 1 1 5 9 . 1 4 6 0 . , 3 0 0 . 1 ^ 1 1 4 . , 365 . 7 . 6 0 7 . 2 , 1 . 5 4 3 7 , . 01 6696 . . 924 .' 
4 , 4 , 1 2 1 5 , 1 4 6 0 . , 2 9 9 . 3 , 1 1 4 . , 3 6 6 . 4 . 6 0 7 . 4 . 1 . 5 4 7 6 , . 0 1 6 6 9 3 , . 9 2 4 
4 ,4 j606 0 , 1 5 2 1 . , 3 0 6 . 9 , 1 1 4 . , 3 9 1 . , 6 0 5 . 1 . 1 . 5 1 0 5 , . 0 1 8 9 2 8 . . 9 2 3 
4 . 4 . 6 , 1 4 0 0 . , 2 9 3 . 3 , 1 1 4 . . 3 6 6 . 4 , 6 0 7 . 4 , 1 . 5 7 6 8 , . 0 1 8 6 6 5 , . 9 2 5 " ' -. 
4 ,4 , 1 2 3 0 , 1 4 6 0 . , 2 9 9 . 3 . 1 1 4 . . 3 6 6 . 4 , 6 0 7 . 4 . 1 . 54 76 . . 0 1 6693 , . 925 .̂̂  ' 
4 , 4 , 1 2 4 5 . 1 4 6 0 . , 2 9 9 . 3 , 1 1 4 . . 3 6 8 . 4 , 6 0 7 . 4 . 1 . 5 4 7 8 . . 0 1 6 6 9 3 . . 9 2 5 ' 
4 ,4 , 1 3 0 0 , ; 4 6 0 . , 2 9 6 . 5 . 1 1 3 . 7 . 3 6 6 . 2 . 6 0 7 . 7 , 1 . 5 5 1 9 , . 0 1 6 6 8 9 , . 5 2 4 
4 ,4 , 1 3 3 0 , 1 4 5 1 . , 2 9 7 . . 1 1 3 . 6 , 3 8 7 . 7 . 8 0 6 . 1 . 1 . 5 5 9 6 , . 0 1 6 6 6 2 , . 924. ' 
4 ,4 ,14 0 0 , 1445. . 2 9 5 . 5 , 1 1 2 . 5 . 3 5 7 . 2 . 6 0 8 . 6 . 1 . 5 6 7 2 . . 0 1 6 6 7 5 . . 9 2 4 
4 .4 , 1 4 3 C . 1 4 4 5 . . 2 9 4 . 8 , 1 1 2 . 2 , 3 8 6 . 9 , 6 0 6 . 6 , 1 . 5 7 0 9 , . C 1 6 8 7 2 , . 9 2 4 
4 , 4 , 1 5 0 0 . 1 4 1 5 . , 2 9 4 . 7 . 1 1 1 . 7 , 3 6 6 . 9 , 6 0 8 . 9 . 1 . 5 7 1 4 , . 0 1 6 8 7 2 , . 9 2 5 
4 , 4 , 6 0 1 2 , 1 5 0 5 . , 5 0 6 . 9 , 1 1 4 . , 3 9 1 . , 6 0 5 . 1 , 1 . 5 I 0 5 , . 0 1 8 9 2 8 , . 9 2 4 . 
4 ,4 , 6 1 2 , 1 4 15 . . 2 9 3 . 2 . 1 1 4 . , 3 6 6 . 4 , 6 0 9 . 3 , 1 . 5 7 9 3 , . 0 1 6 6 6 4 , . 9 2 5 ' ' 
4 ,4 ,6 0 5 3 , 14 6 0 . , 3 0 0 . 6 , 1 11 . 7 , 3 8 9 . . 60 7 . . 1 . 54 03", . 0 1 6900 , . 924 
4 ,4 , 6 5 3 , 1 3 6 5 . , 2 6 7 . 3 . 1 1 1 . 7 . 3 6 4 . 4 . 6 1 1 . 1 , 1 . 6 1 1 1 . . 0 1 6 6 3 6 . . 9 2 5 -
4 , 4 , 1 5 3 0 , 1 4 0 6 . , 2 9 4 . , 1 1 1 . 7 , 3 6 6 . 6 , 6 0 9 . 1 , 1 . 5 7 5 1 , . 0 1 6 6 6 6 , . 9 2 5 
4 . 4 . 1 6 0 0 . 1 4 0 6 . . 2 9 3 . 2 , 1 1 1 . 5 , 3 6 6 . 4 , 6 0 9 . 3 . 1 . 5 7 9 3 , . 0 1 6 8 6 4 . . 9 2 5 
4 . 4 , 1 6 3 0 , l ^ 7 6 . , 2 6 9 . 5 , 1 1 2 . 4 , 3 8 5 . 1 , 6 1 7 . 5 , 1 . 5 9 9 . . 0 1 6 6 4 7 , . 9 2 1 
4 , 4 , 1 7 o O , 1 4 7 5 . , 2 6 6 . 7 , 1 1 2 . 1 , 3 8 4 . C , 8 1 0 . 7 , 1 . 6 0 3 4 , . 0 ) 8 8 4 3 , . 9 2 
4 ,4 .67 1 7 ,1 5 2 0 . , 294 . , 11 2 . 1 ' , 3 8 6 . 6 , 6 0 9 . 1 , 1 . 575 1 , . 01 6868 , . 9 1 9 
4 , 4 . 6 7 1 0 , 14 3 0 . , 28 2.8,-1 1 2 . 1 , 3 3 2 . 6 , 6 2 . 5 , 1 . ' 6362 , . 01 68 1 4 , . 921 
4 , 4 , 1 6 0 0 , 14 7 5 . , 2 8 6 . , 1 1 1 . 6 , 3 8 4 . 6 , 6 1 0 . 9 , 1 . 6 0 7 3 , . 0 1 6 6 3 9 , . 9 2 
4 ,4 ,1 9 0 0 , 14 6 .9 . , 2 6 7 . 3 , 1 n . , 3 6 4 . 4 ,6 n . 1 , 1 . 61 11 , . () 1 8 8 3 6 , . 9 2 
4 ,4 i 2 0 0 0 , 1 4 6 6 . , 2 8 5 . 8 , 1 1 0 . 6 , 3 8 3 . 9 * 6 l l i 6 , 1 . 6 1 9 3 , . 0 1 8 2 2 9 , . 9 2 
. 4 , 4 , - 2 1 O C i l 4 6 * . , 2 6 5 w 8 , 1 1 O . 4 , 3 0 3 . 9 i 6 t 1 . 6 i l i 6 1 9 3 , w O ) 6 C 2 9 , . 9 2 . 

7 C^ 
^ t 7 r. 



uOb iO 4 , 4 , 2 200 ,14 6 3 . , 2 6 5 . , 1 0 9 . 9 , 3 6 3 . 6 , 8 1 1 . 6 , 1 . 6 2 3 7 , . 0 1 6 6 2 5 , . 9 2 "-
.0062 0 4 , 4 , 2 3 0 0 , 1 4 6 0 . , 2 6 4 . 3 , 1 0 9 . 6 , 3 8 3 . 3 , 6 1 2 . 1 , 1 . 6 2 7 7 , • C" 6 6 2 2 , . 9 2 
00630 4 , 4 , 2 4 0 0 , 14 5 1 . ,26 2 .6 ' , 1 0 9 . 2 , 3 8 2 . 6 , 6 1 2 . 5 , 1 . 6 3 6 2 , . 01 86 1 4 , , 92 

.0064 0 4 , 5 . 1 0 0 . 1 4 4 5 . , 2 6 2 . I , 109 . 1 , 3 6 2 . 6', 6 1 2 . 7 . 1 . 640 1 , . 0 1 6 6 1 1 , . 9 2 ' 
00650 4 , 5 , 2 0 0 , 1 4 3 9 . , 2 8 0 . 6 , 1 0 6 . 8 , 3 6 2 . 1 , 8 1 3 . 2 , 1 . 6 4 6 6 , . 0 1 6 8 0 4 , . 9 2 
00 660 4 , 5 , 3 0 0 , 14 33 . , 2 9 7 . 9 , 1 08 . 4 , 36 1 . &.,0 1 3 . 4', 1 .6526^.01-8601 , . 9 2 
•00670 i4 , 5 , 4 0 0 , 1 4 3 0 . , 2 7 9 . 2 , 1 06 . 1 , 361 . 6 , 6 1 3. 6 , 1 . 6567 , . (• 1 6797 , . "2 
.00660 4 , 5 , 5 0 0 , I'l 2 7 . .27 9 . 2 , 1 0 7 . 9 , 3 6 1 . 6 , 6 1 3 . 6 , 1 . 6567 , .-0 1 8 / 9 7 , . ^2 
00690 4 , 5 . 6 00-. 14 2 4 . , 2 7 8 . 5 . 1 0 7 . 5 . 3 8 1 . 4 . 6 13-. 9 , 1 . 6608 , . ( • 1 87^4 , . gy 
00 700 -4 , 5 . 700 .14 ' / 1 . .276 . 5 , 1 07 . 3 . 36 f . 4 ,6 1 3 . 9 . 1 . 6 6 0 8 ; . 0 1 6 794 , , 9 ; 1 
00710 . 4 , 5 ,6 00 ,14 7 K i . 2 7 s . 5., 1 07 . 6 , 38 T . 4 ,6 1 3 . 9 ,-1 . 66(|8 , . 0 1 6fi"^4 , . 92 1 -
007-20 4 , 5 , 67 6 0 , 1 4-6 0 ,26 5 . 6 „ 107 . 6 , 38 3 . 5 . 8 1/i. 6 , 1.6 193 . . '01 (762 9 . . 92 
00730 .4 ,5 ,6706 , 1/377 . , 2^ 1 . 2 ,1 0 7 . 6 , 3;76, 6 , 6 / 1 6 . 2 , 1 . 70 4 4 , . 0 l f 6 7 5 8 , . 92 1 
00 74 0 4 ,5 , 900 , 2 6 . 22 ,4 01 . \ - l 6 . 5 , 4 1 6 . 9 , 776 .'7 , 1 . 1 59 2 ' . . 0193 {i4 , . 999 
00750 4 ,5,94.5 , 1 6 . 77 , 4 0 4 . 6 , 1 3 .75 ,4 1.9.7, 7'75.-, 1 . 1 51,8 , . 01 9 3 5 5 , . 9 9 9 
00760 4 , 5 , 1 GOO , , ! 5 . 5 ,4 0 3 . 6 , i 3 , .6 ,4 I 57. 7 , 7 7 l s . , 1.1 5.1 8 ' , . 01 93 /55 , . 999 

'•S7i„7.\' 7 T 7 T -̂  .̂ °) Bi-iî  
JAMOD 17553 R D S l l - i - APR 20 77 WED - - • 

ENTER Tl iE N,'..M:E OF THE DATA F I L E TO CE USED 2UT72T6 

SET PAPER—MIT C/R ? 

24-HOUR^ TEST OF THE WELL UTAH STATE 7 2 - 1 6 ON APRIL 4 - 5 , 1 9 7 7 
2 0 - A p r - 7 7 - • •-

' '. ^ f? 17 At 
THE METER RUN'S INSIDE PIPE DIAMETER=10.020 INCHES,THE ORIF ICE 'S /)IAHETER= 7 . 5 0 0 INCHES, ANO 
THE DISCHARGE P I P E ' S INS IDE D I A M E T E R = - - 7 . 6 2 5 INCHES. 

- ' i - ' - ^ ' • 7 ; • • " ' • • ' . • : • • - , • • • - • \ I : - • 

- CAY TIME • - - -MASS FLOW v ;- SPECIFIC STAGNATION ENTHALPY 7. FLASH a 
, . (HOURS),. - - (LBM/HOUR) (OTU/LDM) 70 PSIC 80 PSIG 125 PSIC 

4 6 6 . 0 
5 1 9 . 5 
5 7 5 . 5 
4 7 7 . 6 
552 .6 

-• ' i . 5 0 4 . 1 
FOR THE TIME 1005 

4 5 7 . 0 
46 5 .6 
4 6 3 . 0 
4 6 5 . 6 
4 72 .2 
4 4 8 . 7 

- 4 6 4 . 6 
4 6 4 . 2 
4 7 7 . 6 
4 4 6 . 9 
4 6 4 . 6 

• : j • - 4 / - 4 - 1052 . 9 2 € 3 1 4 - , : - - 4 6 6 . 2 
4 6 6 - u 
4 6 9 . 5 

••::•" •̂ •-;i 4 7 3 . 7 
4 7 ^ , 7 

4/4 
4/ 4 
4/ 4-
4/'4 
4/ 4 
4/ 4̂  . 
iftTHALPY 
4/ 4 
4/ 4 
4/ 4 
4/ 4 
4/ 4 -
47 4 
4/ 4 .-
4/ 4-i 
4/ 4; 
4/ 4 
4/ 4 
4/-4-
4/ 4 " 
4/ 4 
4 / 4 
;. V - /., 

950 , 
- - 951 ' ' . 

• 553' . 
or 0 • 

•- 1003 
• c -

CALCULATION 
1007 
1013 
1017 
1025 
1027 
1025 
1031 -

' 1034 ,- -:... 
".9999 5)55; 

. 0 o»*.v 
1 04 6 
1052 . 
1058 

. 11 CO 
-. - 1105 .;. 6 

" n os. •:• 

254664. 
226111. 
177052. 
241949. 

- 155951. 
201970. 

FAILED TO CONVERGE 
936861. 
917934. 
861526. 
917934. 
1322075. 
943522. 

• - 943678.. . 
• 956656. 

nii'n 9 2 6 7 5 1 . 
(lUO-X 992601 . 

943676. • 
92-8 3 ] I t . 

. 928657.• 
-- 1237524. • 

! T : : ' ••'': 1 2025 1.1. ::^ 
• - • 12C2G)1. 

. L . V 

26.7 
33.C 
22.1 
30.4 
25.0 

19.6 
2C.7 
22.7 
20.7 
.'1.5 
18.6 
20.6 
20.6 
22.1 
16.9 
20.6 
20.8 
20.6 
21.2 
21.6 
21.6 

2C.0 
26.0 
32.3 
21.3 
29.7 
24.3 

19.0 
19.9 
21.9 
19.9 
20.7 
16.0 
19.6 
19.6 
21.3 
16.1 
19.6 
20.0 
20.C 
20.4 
20.6 
70.6 

17.0 
23.2 
29.6 
16.4 
27.0 
2 1.4 

16.0 
17.0 
19.0 
17.C 
17.7 
15.0 
16.0 
16.0 
16.4 
15.0 
16.8 
17.0 
17.0 
17.4 
17.9 
1 7 0 



"/ - -

- 4 / 
- , " ' - • / 

-,V 
- 4 / 

" V I,, 

7. k 
- 7 't 
7 « 
7 k - -
«/ v..-
4 / 4 • 
V' 

• •- V / 

- 1:774 

: 77^ 
• ' ^ ."7 I: 

•': 7 ^ 5 : 
7 5 

i; 4 / 5 . , 
^ ^ / • S v ; 

: 7< -̂ ' 
' 7 5 •• 

/ / 5 ' . -, 

V 5 ' 7 - . 
V 5 : • 

; y 4 
,-• y 4 
- -4/ /, 

4/ 4, 
y 4,. 

; 4 / 
. V 

4 / 
y 4 
y 4̂  
y 4 
y 4 

4 
4 

.4-

n2-c 
y^s : 

. n - ' ! u • 

1 1 1 , 0 •-• ' 

. , "54 . 

. '2I57 

^ 2 3 0 -

. ' 2 4 5 ; • 
;-' - ' i o o ' 

' 3 3 0 : 
- '4-60 

- ' ^ 3 0 : 
'56-0 -

HOG . . : 
I63.0 : 
1.7 CO. 

?Soc 
• -^ooo 

2iOC 
22 CO 

2 3 CO' 
•: 2Ti:(; 

VCC 
T . 2 u o • 
'•• 3 0 0 " • 

. • 4 0 0 • 

• sec . 
• - • • • G e o . : -

/.oo. 
( : 00 . - ' . 

:«S|n 
POO - ^ 

77: 

7T!^ 

i 7 7 : 
' ' 7S7 
• - ' . • 7 7 ^ ^ o 

77: 
• ' - • ; 7 7 o o 7 -

I / ^ y ^ ' o ; . •;̂  
3C6eU' " 

7770), 

• • / i i l l l ' - - • 

,!!!"'*':^ 2 ^>7o-
- * l(^ ' /Olj f : . 

m7 
~S '?7-~ 
ii7ni' 

/,"7yi-/. 
; y,4. 

'5^i . 

V,LL 

OSfcf 

^<TAi) 

OATA. 
' '"^S DCEN 

3ii. 
UNITS 

^^^UCio 

196 
77^7]] 
? 6 9 0 , - 5 * 

-4?< 

7:1, 

77-
4 (. 9 

y 3 ' 

''70-
^70. 

7v-77l 
'77-y 
7-^-3 

'7 'C 
' ^ ' - . 0 

77'7 

yt ' .6 
^ C l . i j 

^76 
•' ' ' ^ 7 5 . 1 , 

- - y-^.s 
- 77?. 

• , y 5 . ; 
•:. ' 0 . 9 

•=;, ,-^y?^.4v 

y?.o 
. ' ^ / ^ ^ . 0 ; . , 7 

' '̂66-.- 5 - . 
' • V 4 # . | / . , 
; y 3 . 9 ; 
• 7 0 . & ' . . : 

7 p J • 

7 7 - ' • 
3 6 6 . 3 - . - : 
f7.c : ,: 
yo.,9 •:; 

' 7 7 - -

. 0 
• 3 
6 
7 

. 0 '. 
3. 
3- - i 
7 

6 

. . ^ 2 . 2 
. ^-0.6 

' '•• • • ^ ' 27.5': 

• ^ ' . 1 . 

• - - • - • ; ; • ^ ' . 6 

. 2 1 . 6 
. ^ 2 . 0 

• 2 , , r . 
7 2 1 . B 

• V ' 7 
'•^-.'T • - - . - - y . 9 
• - - : • . . • • • ' • • , • • • " y ' . o 

- - - • : - • • • . - - ^ " 6 " ^ ? . 7 

:--r::-'T- I K 7 

' - - . y ? . 6 
-.̂  - - y.6 

7 . : ' ^2.k 
20 .5 -

^ ' • ^ 
y ' - 3 -

• 2 1 , 1 , 

. 7 f 2 . / ' 
. . ' 2 . ; 

• - 2 ; . 3 - • 

• ' i ' - 3 
' y-3-

. | ' - 3 • 

2 / . 3 

f . / 
2 0 . 0 
2 6 . o 
26 . o 
2;.o 

2 0 . CJ 

2 / . 5 
' 9 . S 

2fi.O 
24 .6 

,- - 2 / . 4 
• ' 9 . 6 
:- 2 0 . ^ . 

- 2 0 . 6 -

y.3 
2 0 . 6 
20 . i 
2 ' . 2 
2 1 . 0 
2 1 . 0 
20.'3 

2 0 . 2 
2 0 . ^ 
20.r^ 
2 0 . s 

y.7 
2.0..^ 
20. s 
2^0.y 
22 .0 
2 0 . 0 
2 1 . 6 

20 . s 

20 .k 

2C.S 

20 . S 
20 . s 
2C.S 
2 0 . 5 

2 0 . , 
2 0 . 2 
2 0 . , 
2 C . , 
2 6 . ; 
^ t . 2 

7-' 7-> 
2 6 . / 
2 7 . 2 
2 4 . 0 

„ ^ 7 
'6 .6 ' 

- - 7 . 6 . 
' / . 9 

' 6 . 2 
' 6 . ; 
' 6 . 0 

/ f . O 
' : ' . 2 
' 7 . 2 

' « . 6 
' 7 . 7 
' 7 . 6 

/7 .6 -

• 7 -7 
S . , 

' 7 . 0 

7 7 -
11-̂  
/ . 6 

. 7 . 5 
7 .6 

' 7 . 6 

' / . 4 
- ' '•^ 

/ / . 2 

' 7 . 2 
^2 .2 

7-'̂  
/ . 2 
7 . 2 

' C . 2 
' 6 . 1 

2 3 . ^ 

'i''-'-' 
2 ' . 2 



24-HOUR TEST- OF THE UELL UTAIISTATE 72 -16 ON APRIL 4 - 5 , 1 9 7 7 ' 
2 ^ - A p r - 7 7 :'. ; . 

THE liETER RUN'S INSIDE PIPE D IAhETER= 1 0 . 0 2 0 ' INCHES.THE ORIFICE'S D IAriETER= 7 . 5 0 0 INCHES, AND 
TliE DISCHARGE P IPE 'S INSIDE D lAMicTER:^ 7 .625 INCHES. 

DAY : :. 

. 4 / 4 . 
4 / 4-: 
4 / 4 
4 / 4 . 

. .. 4 / 4 -
4 / 4 
4 / 4 . 
4 / 4 
4 / 4 
4 / 4 

- 4 / 4 . 
4 / 4 
4 / 4 ; 
4 / 4 
4 / 4 -
4 / 4 
4 / 4 . 
4 / 5 
4 / 5 
4 / 5 

. 4 / 5 
4 / 5 

" 4 / 5 
. 4 / 5 

4 / 5 
i 4 / 5 

. 4 / 5 
4 / 5 

ALL DATA HAS 

U S E D : 2 3 . 7 . 

READY 

TIME 
(HOURS) . . 

124 5 
1300 • .. 
1330 ' 
1400 -
1430 
1500 
1530 
16 CO 

. 1630- • 
1700 . 
16 00, . 
1900 
2000 
2100 
22 00 • • 
2300 
24 00 

1 00 
• • 200 

3 00 
4 00 
500 
6 00 
700 
6 00 

- 900 -
94 5 

1000 

BEEN REDUCED 

UNITS 

MASS FLOii 
(LBM/HOUR) 

. 1 3 6 1 1 9 2 . ; 
1358210. . 

- ^ 3660 l ' i ' . -
• 1 3 4 7 7 7 5 . \ 
1 3 4 4 4 0 1 . \ . 
1342554. " 

- 1346954. 
: 1344950. 

135 1144. 
1353134. 
1345642 . 

• 1337858. . 
1334984. 
1331354. 
1325164. 
1322477. 
132 1 193. 
1322452 . • 

. 1322135. 
1318415. 
1315260. 
1312387. 

, . 1307351 . 
1303674 . -
1309154. 

169953. 
157968 . 
168528 . 

• ' . 

SPECIFIC STAGNATION ENTHALPY 
(BTU/LBM). 

474.4 
'1,74.3 
472.2 
4'73.2 
4.73.2 
472.0 
470.6 
470.5 
4 7 1 . 8 
' i 7 0 . 1 
4 70.6 
470.9 
470.3 
470.7 
'170.9 
4'70.6-
469.5 
468.8 
467.7 
467.4 
467.3 
467.5 
467.6 
466.0 
467.4 
5 2 6 . 1 . , 
530.6, 
5 0 1 . 9 

..-'•T'" % -FLASH a • • 
70 PSIG , ^ 60 PSIG : 125 P S I G ; 

2 1 . 7 ; '.; 
2 1 . 7 : 
2 1 . 5 : ' : : -
2 1 . 6 ; 
2 1 . 6 . 
21 .4 • 
21 .3 • 
2 1 . 3 i : 
2 1 . 4 . 
2 1 . 2 
21 .3 -i -
21 .3 
21 .3 
2 1 . 3 ' 
21 .3 
21 .3 ••-
2 1 . 2 
21 .1 -
21 , 0 -
2 0 . 9 
20 .9 
20 .9 
2 1 . 0 
2 1 . 0 
20 .9 
27 .5 
2 6 . 0 
24 .8 

2 0 . 9 
2 0 . 9 •;: - • 
2 0 . 7 - ' 

•••. 2 0 . 6 -
T: 2 0 . 8 . 
- :2C.7 • :• . 

2 0 . 5 
2 0 . 5 • 

,.--.;• 20 .6 ' •• 
• 2 0 . 4 

2 0 . 5 . 
2 0 . 5 

- 2 0 . 5 
2 0 . 5 

. : 2 0 . 5 , 
• 2 0 . 5 -

2 0 . 4 -
• 2 0 . 3 -

• 2 0 . 2 
2 0 . 1 

.20 .1 
2 0 . 1 

- : 2 0 . 2 
2 0 . 2 -
2 0 . i 

7 . 2 6 . 7 -. 
2 7 . 2 :-' 

• 2 4 . 0 

•- • 18 .0 
•: . 16 .0 

^.^^i 7 -17 .7 
17 .6 

. - 17 .6 
:: 17 .7 

17^5 
17 .5 

: 17 .7 
17 .5 

. 17 .5 
. 17 .6 

17 .5 
1 7 . 6 
17 .6 
17 .5 

. 1 7 . 4 
17 .3 
17 .2 

' 1 7 . 2 
17 .2 
1 7 . 2 
17 .2 
17 .2 
17 .2 

. 2 3 . 9 
2 4 . 5 
2 1 . 2 



/ ' . ... ' 
: n ••'; / I 

A d i N E W and SWEET 

3914 Gilmore Avenue 

Bakersfield, California 93308 

SUBSURFACE SURVEY 

Field Work Sheet 

H/zi 
24-Hour Phone: 327-2257 

-.r 7->.r.,T WELL NAME /y-2 
C A S I N G 

. L I N E R D E S C R I P T I O N : 

ELEV. D A T E : 

Z E R O P O I N T 

/ / 7 7 '77 

: T U B I N G D E T A I L : 

D E P T H 

Z O N E 

-' 

P U M P S H O E G A S A N C H O R I N T A K E r. 

P U R P O S E 

R E M A R K S : • • - " - • • - ' : ' . 

' ' ' . ' ' 7 • • • • • • . ' • ' . ' ; • . • . • : ' ^ - ' • " • 

1 

E L E M E N T " ^ O - ff} (r-. 
V 

E N G A G E S T Y L U S 

O B S . T B G . PRESS.! . 

C O R . T B G . PRESS. 

P I C K U P t * ' • 

n SERIAL NO. / C ' C O P * ' C L O C K / / 7 r 

D I S E N G A G E S T Y L U S 

O B S . C S G . PRESS. 

' ; COR. C S G . PRESS. 

T I M E O N B O T T O M M A X . 

h7 

°F 

T U R N 

W E L L S T A T U S .; 

S H U T I N : O N P R O D U C T I O N : 

STABILIZATION PERIOD 

GROSS OIL RATE B/D 

NET OIL RATE B / D 

.FORMATION GAS MCF/D 

GOR CFT/BBL. 

CIRCULATED GAS MCF/D 

OIL DRY GRAVl-TY °API 

BEAN SIZE 

TlMc 

:_ 

v.-

.>. 

. 

DEPTH 

7'̂ , 

. • ' . . - ' , ' / • > 

IOO 

•^.on 

^ i o o 

<'r,0 

-:'..-oh 

-'/OS' 

'T'On 

VO-'^ 

' / • • j o o 

• • / . 'OO 

• • " O o o 

rToo 

!T60 

i-T'J'-t: 

- !U ,n 

-noo 
/iiO'-i 

f T •'.: C> 

"•/-..-•'r-. 

T ] h O 

.'./20,fj. 

. - ' - - ; • * , , ' - ^ , 

J-(CO 

DEFL. 

\)(7. 
' (\7: 

: ^ r • ? 

. OO < 

0O3 

.GO^-

. OG^ 

- O-TC) 

.3^K 

.^,C..9 

.S'S'-;> 

.S'7 A 

. Q V 

70-P-.. 

. (n<-- \ 

--\C7 
'.737 
719 

- S ' j n 
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^^y 
"?Vv' 

^t-R^ 

3?r 
^ q t ' ' 

^oy 
y r ' 

c a A D . 

• • 

• 

• 

/ D TIME DEPTH 
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^ 6 oO 

7/Ct-D 
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c /p7° 

9,r^7^ 

v,?r 
V^>'^ 

V^?f 
¥^6'" 
V 9 r 
^ ^ ' ' r r ' ' 

WS' 
67/7 

• • • • • ' -

• - . . 

/ D 

-

' 

. C O M M E N T S : 

I • - ' • • ^ % . 

7 



C O M P A N Y 

Utah State 1^-2 ML-27536 

Location: 2310' south and 350' east from the northwest comer 
Section 2, T 275, R 9W, Beaver County, Utah. 

Elevation: 

Take all measurements from top K B , " 
Keep hole full at all times. 
Check operation of BOE each round trip or daily, whichever 

first occurs. 

D r i l l i n g : Projgiram 

1. Drill 26" or 27i" hole to 'iO'* to fit 20" casing. Cement 
with Class B cement treated with 2% CaCl2 to fill annuius to 
cellar floor. Use 2 centralizers. Drill rat hole. 

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

3. Cement 13-3/8", 5^.5#, K-55, buttress casing at 650' with 
400 sacks Class B cement premixed with 1.0 cf/sack perlite, 
25« gel and hO% silica flour. (l00% 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. 

h . After h hours (or cement is firm), land 13-3/8" casing. Weld 
on 12" Series 900 \/KM 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 do-wn 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 on tour sheet, 

5. Drill 12̂ -" hole to 1820' to fit 9-5/8" casing. One or more 
cores may be taken. Run Schlvunberger Induction, FDC/CNL and 
Sonic logs at 1820'. 

6. 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, 40fo 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 
bottoiTi 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 1^^ (505-327-3359, 
Farmington, Sug Roberts) install centralizing elements in 12" 
head prior to cementing. 

601 California Street San Francisco California 94108 415-981-5700 Telex: 34387 NATOMAS SFO 
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Utah State 14-2 ML-27536 
Drilling Program 

7, Land 9-5/8" casing, m^l 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 mm. to. 
witness preventer tests. Enter test results on tour sheets, 

8, Drill 8i" hole to total depth, estimated at 6000'. One or 
more cores may be taken. Run Schlumberger logs as ordered. 
Complete or abandon, 7" casing may be run as protection 
or production casing if required. 

9, Survey hole angle every 2-300', on dull bits. Drillable wing 
stabilizers are to be run in 12^" and 8̂ "̂ holes, and ±7^" 
hole if required. A multi-shot or wireline angle survey may 
be run if hole angle exceeds 3° over several thousand feet. 
Run drill pipe float valve in 8̂ -" hole and have "wet plug" 
with valve in open position on floor at all times, 

10, Install ABC mud logging service at shoe of 20" conductor. 
Record continuous mud in and out temperature, H2S, CH4, 
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 copies) Hathaway Engineering (l copy) 
601 California Street 3382 El Camino, Suite 37 
San Francisco, CA 9^108 Sacramento, Ga 95821 
W. L. D'Olier 

Keep 3 copies up to date and spliced in trailer 

11, Hud Program, American Mud Company 505-327-2525 

Surface-650' 
650'- TD 

Water and gel, 8.3-9.0 ppg. 
Milford city water, add sodiiun chloride if req. 

Have lost circulation raaterial on location, 

12, Run and record maximum recording thennometers on each Totco 
run. 

13. Telephone numbers: Thermal Power Company 
W. L. D'Olier 

W. N, Hathaway 

H. E, liHieeler 

415-981-5700 
415-982-5630 Nites 
805-833-8313 Weekend 
916-489-1206 Office 
916-944-3884 Home 
916-485-2715 

September 9, 1976 



',v ^ W E L I L SUMMARY REPORT ( 

Operator THERMAL POWER COMPANY . >K'ell v ^ U t a h S t a t e 1 4 - 2 . >n . -27536 

• w 2 T._-22S__,k 9W SL R & \ t R o o s e v e l t KGRA F:MH B e a v e r _Couni:: 
— ^ - * • . , " 

TnraTmn 2310' south and 350' east from the northwest corner Section 2 
. • , . . . . -. ( G i v e loca t ion f r o m p roper t y or i r c t t o n c- j rner. o r n r * « i c r n t c r l i ne * ) 

• • " - Elevation of ground above sea level oHfUJ ff<>r U o G o 

All depth measurements taken.from top of k e l l y b U S h l n s ; --which is : ^ A feet above 
( D c r r i c ) , F loor . Roi«r j r Ti ' i^ le or Kc l l j r B u i K i n g ) 

The information given herewith is a complete and co 
condition of the well and all work done thereon, so 
from all available records. : ; 
n,r. October 26. 1976 ;:j, . .;;.:-;': • •'• 'C^ ' ' ' ' 7 T sighed_ 

groun( 

H a t h a w a y E n g i n e e r i n g "' 

t h e p r e s e 
e t e r m i n e d 

' O l i e r 
Tirip V l c e - ' P r e a i d e n t 

( S u p « r i n i c n d c n i ) (P res iden t , Secretary or A g r n i ) 

Commenced drilling S e p t e m b e r 1 1 , 1976 

Completed r^r^ii;^ 0 c t o b e r " ^ 1 4 / 1976 - " 

6100 r vuî êA Aenth None Total depth 

J"nV 

-Plugged depth-

CEOLOGICAI. MARKERS 

Alluvium 

Graniti e .__^__ 

DEPTH 

See attached lithology log 

2 0 0 ' - 6 1 0 0 ' 

l O E 

Geologic age at total depth: E s t . 9 - 1 5 m y b p 

Commenced, producing-
(D.te). 

J lowing /gas l i f t /pumping Name ofproducing zone G r a n I t e 
f C r o i i ou t unnccci iar j r »'OrJ^) "' ~ . . . 

. • .; Initial productiqnr" 

Production after 30 days 

Clean O i l 

- b b l . p<r d a y 

_ . _ „ , , • _ ' •'• • 7 _ . 

• G r j v i t r 

C lean O i l 

.. ...... .-. 

' 

Per C e n i M ' j i e r 

• n c l u d t n ; c m u l t t o n 

— " • •• • • • _ -

C a . 

- M c f . p t r day ' 

- • - ' - v ; - : . ; . . • - - . - - : . . : 

T u b i n j 

' *Prc t }u rc 

- ; ' - -- ."• ;- - ^ . . - . - ' - 7 ^ - . . - : 

C a , 

Pr« 

---

CASING RECORD (Present Hole) 

'i.lc of Caiing 

( A . P . I . ) 

'20" 

1 3 - 5 / 8 ' 

9 - 5 / S ' 

' 

DcptS of SKo. 

7 9 ' 

6 4 5 ' 

1 8 0 5 ' 

Top of Cawng 

S u r f a c e 

S u r f a c e 

S u r f a c e 
. " • • • • • - . -

of Caiin^ - -

- 94# 

. 5^# 

^ 0 # 

(Size, top, bot tom, perfor; 

N««^ or 

Second Hand 

N 

N 

• N , 

S«aiT,Irl» 

or Lap^-fld 

s 
s 
s 

PERFORATED CASING 

Ited intervals, size and spacing 

Grade 

of Caiinx 

H-40 

K - 5 5 

K - 5 5 

of perforation 

Si.c of Hole 

Drilled 1 

2 6 " 

I 7 i " 

1 2 i " 

and method.) 

Number of Sackf 

of Cement 

2 0 0 

4 0 0 

4 0 0 

DepiK of 

it iK.-oujK 

N o n e . 1 /e l l c o m p l e t e d b a r e f o o t . 
. - - : . . . • : • . - • ; • . . 1 . - . . 

Was the well directionally drilled?-
.- • A o s p . • . . -

NO Electrical Log n . p . U . 6 4 5 ' - 6 1 0 0 ' - (At tach Copy of Los 



M _ 

T'.' 
o c 

T) 
HISTORY OF GEOTHERMAL WELL 

y- .T ..'..' 7 ' ' ' '• -'T 7 ' - • • ' • " . . • ' : • " . • ' ' ^ T ^ ' ' ' '•-•'•••:•• -:;-'••"'•;•••'•:'"• ̂• B e a v e r C o u n t y ' • • 
Operator . .TMR^iAL.. POWER .COMP Field or County ^.:.RQ.psevelt. .KGRA ^ 
Well name and No. . . . U t a h . . S t a t e . . i 4 - 2 , . „ , Sec.: 2 , T..27.S... R .9W... ,SL. . B. & " M . 
A.P.I, well No...:.....;-.:..... .-!........... Name...lW'.....L;,...JD.'0.1ie.r T i t l e ^ ^ - P r e s i d e n t . 
Dat/-' O c t o b e r 2 6 - io 76 (Person submining repon) • . | /y^ci iJej l .Sfcrt laryor Ageni) 

601 Califomia Street 
San Francisco,^ 

Signature. 

(Addrcu) 
^.i.5-.98.i.-5.7.pa; 

."r^TcIcphonc Number) 

History iriust be complete in all detaO. Use this fomi to report all operations during drilL'ng and iesb'ng of the well or durin.c; redrilling 
or altering the casing, plugging, or abandonment with the dates thereof. Include such items as hole size, formation lest details, n mounts 
of cement used, top and bottom of plugs, perforation details, sidefiacked junk, bailing tests and initial production data.. , 

Moved in Loffland Brothers Corapany, Rig No. 5- Drilled 12^" hole and 
opened to 26" to 79*. Cemented 20" OD, 9^#, H-40 conductor casing 
@ 79* with 200 sacks neat cement treated with 2% CaCl2. 

Landed 20" casing. Installed 20" Hydril GK. Drilled 17i" liole to 290'. 
Installed Alpha—Beta—Gamma mud IrOgging service @ 79*# 
Depth 552'. Mud 8.7 PPg. 
Depth 650*. Mud 8.8 ppg. • 
13-5/8" casing © 645'. Ran l6 joints 13-3/8" OD, 5 ^ , K-55, buttress, 

new, smls, USS casing including float shoe .-and 1 centralizer on each 
of bottom 3 joints and second joint from iop. Cemented shoe @ 645' 

. with 400 sacks Class B-cement premixed with^l^l. expanded perlite, 
2% gel and hOfo silica flour. Had good cement returns i o surface. 

Landed 13^3/8" casing. Installed 12" Series 900 Shaffer double hydraulic 
control head and Hydril GK. Installed Grant rotating head. Tested 
CSO and pipe rams, kill line, blowdo^m line_with 1000 psig. Tested 
Hydril with 600 psig. : - r - ..T:-y::....T.'\'.---r:':--'^:: 

Drilled 12^",'hole' to 1285-r,-'.. Mud-water,-, ̂ V'̂ /̂̂ M̂ '̂ v̂ -̂v--̂'̂^̂  
Depth 1557*-"' Mud-water. 
Depth 1625'. . Mud 9.2 ppg + LCM. Well kicked -while drilling 
Depth 1805'.- Mud 9.5 PPg- ' yi v 
Ran Schlumberger Induction-Electrical, Compensated Neutron-Formation 

Density, Borehole Compensated Sonic-Gamma Ray and Temperature logs. 
9-5/8" casing @ 1805|. Ran 44 joints of 9-5/8" OD,. 40#, K-55, buttress. 

1625' 

new, smls. USS casing includirig float shoe and float collar @ I762*. 
Placed centralizers @ 1785' and over collars of second and every fifth 
joint to 77«. Cemented shoe @ 1805' with 400 sacks Class B cement 
premixed with 1:1 expanded perlite, 2% gel and 40% silica flour with 
0.3/̂  HR-5 & 0.5% CFR-2. Had good returns to surface during job but 
no cement returns. Tested casing with 2000 psig. 

Ran Wilson temperature survey. Located top ceraent @ 150'. 
Landed 9-5/8" casing. Installed IvKM thermal expansion head. Installed 

2-10" Series 900 Shaffer double hydraulic control gates, Hydril GK and 
Grant rotating head. 

Tested CSO rams, 3 sets pipe rams, kill line, blowdOTm manifold and 
Hydril with 1000 psig. 

Drilled Si" hole to I863'. Mud-water. 
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.HISTORY OF GEOTHERMAL WELL 

D i t e 

1 9 7 6 

9 - 2 4 
9 - 2 5 
9 - 2 6 
9 - 2 7 
9 - 2 8 
9 - 2 9 
9 - 3 0 

1 0 - 1 

1 0 - 2 
1 0 - 3 
1 0 - 4 
1 0 - 5 
1 0 - ^ 6 -
1 0 - 7 
1 0 - 8 
1 0 - 9 
. 1 0 - 1 0 
:L0-11 
1 0 - 1 2 

1 0 - 1 3 
1 0 - T 1 4 

10- ,15 

1 0 - 1 6 

iO-,17 

.-•' ' '• • .- T';.•'''•'^'' :'''••'" •7T :-.' 7 . -••-Beaver C o i m t y 
Operator ..THm^IiVL..POT/ER COMP Field or County ... .Rpose.ve.lt;KGRA 
Well name and'No.U-tah...State... 'l^ ...- Sec. , .2 . . , T. . .27S, R ...9.W. . . . S L B . & M 
A.P.I, well No. ,... Name ..¥....L.....D.'.Qlier.. Title . .V-Pres i .den t . . . . 
Date .0ctQhei:..2.6 ^ 19.7.6. 

(Person submiiiini repart) 

601 California Street 
Sau Francisco, CÂ  

Signature.. 

ur Agcni) 

( A d d r r a ) 

.^.l5r98,l..-r57Q0. 
• (Telephone Numbefl 

History must be complete in all detail. Use this form to report all operations during diilDng and testing of the well or durin.t; redrillinj 
or altering the casing, plugging, or abandonment with the dates thereof. Include such items as hole size, formation test details, .Tmounb 
of cement used, lop and bottom of plugs, perforation details, sidetracked junk, bailing tests and initial production data. 

Depth 2233'. 
Depth 2558', 
Depth 2612». 
Depth 2890'. 
Depth 5255 *. 
Depth 3653*. 
Depth 3696'. 
Depth 3701'. 
Ran Easinnan 
Depth 3929^. 
Depth 4184'. 
Depth 4358'. 
Depth 4535' -
Depth 4675'. 
Depth 4891', 
Depth 5138'. 
Depth 5294'. 
Depth 5519*. 
Depth 5678'. 
Depth 5803'. 

1805'-5800' 
Well attempted to 
Depth 5980'. Mud 

Mud—water. 
Mud-water. 
Mud-water, 
Mud—water. 
Mud—water. 
Mud 8.7 ppg. with LCM. 
Mud 8,8 with LCM. 
Mud 8.6 ppg. with LCM. 

single shots: 3200' 3-3/^° 
Mu d-s alt wat er with LCJI, 
Mud—salt water. 
Mud-salt water with LCM. 
Mud 8.6 ppg, with LCM, 
Mud-salt water. .:_ ., ,.. . ., 

\ Mud—salt water, __ •; 
Mud-salt water; • ? T.7 
Mud-salt water, ~ 
Mud-salt water. 
Mud-salt water. 

Cut core 2600'-2612'. Recovered 10'6", 

NlOW, 3696' 5-1/-̂ ° N 15W. 

Displaced hole with cold water. Ran Eastman Multi-shot 
At 5800' MD, 577^.59' TVD, 395.38'N, 120.19'W. . 

flow. Killed well, -> 
•salt water,. • ' •'-v'-;^ ';',-

Total de;pth 6100'. Mud-saltwater. ; \" r v; ^ . : 
Ran Schlumberger Induction-Electrical, Borehole Compensated Sonic., -

Compensated Neutron-Formation Density and Temperature logs. 
Ran Agnew & Sweet temperature survey. Attempted to test well but 
volume exceeded capacity of 4" flow line. 

Laid dô ra drill pipe. Tore out BOE. Installed 10" wellhead.: Released 
rig to Utah State 72-16. 

http://Rpose.ve.lt


ic rma 1 Power ( IJompany 

U t a h S t a t e 

CONIRACIOR 

. L o f f l a n d Riff N o . ! 
WELL NO.. 

1 4 - 2 

;HER Buddy Bowden 

U t H •' . • ' . 

MING 
LLER -

RNING 
LLER 

t 

. 

BIT 
SIZE 

liil 

n'l^ 
iTi 
7-1 
/4 

7x 
&t 
7. 
M 
8% 
8'k 

& % 

6% 

7 ? 

BIT 
MFGR. 

hlK 
HTC 

SM 

Rt:> 
HTC 

Jiirc 
Hrc 
HTC 

R D . 

vi/V 

H T C 

NTC 

SAI 

S/y) 

C/V/f, 

BIT 
TYPE 

osc/ 
OJ5C3 

30"^ 
s 5 ^ I 

xvV 
OU)V 

s7^r 
J-^^ 

m7/ 
F S 
J^/V 
JVV 

F'-J 
F S 

CiM. 

SERIAL NO. 
Of BIT 

z?/^ • 

v?/̂  

H/^ 
RR 
/^R 

& P J 7 X 

XS 020 . 

XC 3 0 3 , 

;}aV6 7 9 

AC-3>o'l 
R/^-7B? 
e-.̂  î:>2 
POJ D D 

n^SBS 

• 

/^S'SSPSH^ 

JET SIZE 

1 

)? 

n 
/(> 

PO 

^0 

/ ^ 

1^ 

/ s 
J S 

N 
IS 
JS 

n 
/ ( . 

2 

IP 

17 

l i 
i^b 

O-o 
/ ^ 

/ 2 

16 

I S 

1^ 

IS 
I S 

li. 
/4 

3 

— 

— 

Ilo 
^b 

70 

12 
10. 

JS 
IS 
IL 
IS 
/s 
/y 
/V 

1 * • 

) 

-• 

s e e TOWNSHIP 

2 27S 
ORIU , . 1 „ 
PIPE 4 t " 
, 0 m MAKE SIZE TYPE 

l O I N l 

DRILL . ftO O.D- ' 0 . LENGTH 

COLLAR ' ' • - - . ' • • - ' • . 

DRILL . NO . 0 . 0 1 0 LENGTH 
COLLAR . - . - , ' 

DEPTH 
OUT 

7? 
ao6 
/oSO 

IS(^'i 
/ecs 
/B?S 
X<i>0O 

M7^n 
J/oyo 
^^7S 
S ) 7 D 

Si^7S 
S?BZ 
^/0C3 

7il^)X 

FTGE, 

77 
/^7 
W 
U ' l 
Sc>} 

?o 
I D S 

m^ 
S 7 ^ 
^oS 
^ f S 
S'oBi 
3 c ^ 

111 

, ; ^ ' 

HOURS 
RUN 

/ / . 

rl,. 
JS , '̂i 
^'i'k 

^A 
WA 
7 7 i 

ss^i 
S ? ' 
S I • 
SS . 

M ' ^ 
i:^-

I ' l 

ACC. 
HOURS 

• - ' , 

V"?,^ 

f T / H R 

^ 3 
n 
19. 
^L 
I S 
ao 
II. 
I S 
/ / 

7 
10 
• ? 

- , - /^ 

• f 

' 

WEIGHT 
IOOO LDS. 

;;̂ o 
3 S 
7̂0 

3sr 
3 0 

ad 
3 0 

D-O 

lfi 
2 0 

2 X 

D.0 

0.0 

ROTARY 
R . P . M . 

S O 

LO 
S O 

so 
S S 
<iO 

^ 0 
^ o 

/n 0 

LO 

(6 0 

70 
LO 

COUNTY 

B e a v e r 
RANGE 

gw 

STATE • . ' • 

' U t a h ' • 
BLOCK 

SLB&H 

worn I d e c o . n y d r a i r Il-iOOO 

POWER 2-GMC 12V-71N H.P. 868 
PUMP "'^'^^ ' ' O D t ^ • STROKE 

NO. 1 E m s c o D - 5 0 0 
p . , u p MAKE MOOEL STROKE 

NO? E m s c o D - 5 0 0 . . 
VERT. 
OEV. 

'A 
'/^ 

7 

'/Tx 

f^V 
6,/j. 

ri 
id 
lli 
D'k 

— 

PUMP 
PRESS 

. 

70Q 

7>oo 
(obO 

soo 
/mo 
/<pto 

I.OO 
LOO 

LSO 

SSO 
I.Sb 
l.'Sb 
LSb̂  

i' 

' 

i 

; 

1 

P U M P S 

No. Liner | 

. 

SPM 

MUD^ ' C 

Wl 

. 

YiJ T 

ULL.CODE 

B G 

M E L P 

R o o s e v e l t 

Spud 9 - 1 1 -

• -

76 
UNDER SURf 

I N I , DATE 

^"rG/-14-76 
REMARKS 

FORMATION. 
• CIRC. FLUID. ETC. 

•'". • ' ' ' s 

- . ; • ' . . -

• - . -

• • ' . • ' • • ' , - " ^ 

7 • 

—1 

7 

Compliments of ^ ^ M M 
ri RtPRr.SCNTATlVE. .PHONE„ 

P.O. BOX C19511 • IRVINE. CALIF. 92713 
T i - r t I T - r ^ i ^ t 



->-/, 

• ( • ' 

KRD/10-29-76 

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

Interval 2600'-12' cut 12* Rec 10' (83%) .' Core in 
summary is granodiorite with about 5 thin (1") zones 
of quartz filled fractures cutting core at high 
angles. Near top of core a 1.5* zone of predominate 
quartz is 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, 
T r a c e p y r i t e ' . T:'.y.::T7 '. • ,;.'•'. ...'-••'•• '^''.- ' 7 , ' • . - • : - • • 'T ••''''''-• • 

Cut 12• in 5 hours with new 6^" Christensen diamond 
core head. Core head wornout at end of run. 



THERMAL POWER COMPANY 
UTAH STATE 14-2 - ROOSEVELT HOT SPRINGS, UTAH 

.Flow Test 11/16-18/76 (48-hrs.) 

Constituent 
(ppm) 

Sodium 

Potassiuin 

Calcium 

Magnesium 

Chloride 

Bicarbonate 

Carbonate 

Sulfate 

Boron . 

Nitrate;(NO 3) 

Anunoniura (NH^) J 

Arsenic -.,•;•.; 

^^•-•-^777777. 
TDS(ppm): :-;̂ ?̂ , ;•', 

Conductivity - '.; 

[cm . ^ ^ ^ ] . 

1 
1630* 
11/16' 

2100. 

410. 

8.1 

0.06 

3600. 

385. 

N.D. 

. 7 5 . 

26. 

:. - <.o2 ' 

6. 

:••:.'•- 3 . 2 ' : 1 

T̂ .: . • .6 , l7. .7 

• 6500. ' 

•':': ^ 9 « 1 8 \ 

2 
2230* 

. 11/16 

2100. ...' ' 

'. 410. ,. 

7.6 .. 

0.06 

3500. ;, 

384. 

N.D. .' , 

.': -74-:.;,.-' 

:••; -26v'-•'•.:-' 

• . • • : < > . 0 2 ; , • 

• 7 • : 5.. •;.:-•;•; 

7-}^-i.s'-'7 
.-̂ ..-6.i;':'-::-

. : 6 4 0 0 . :.;•,;•, 

;•; 9 . 1 8 - 7 

(Sample 1 

• 3 • 

. 0630* 
T 11/17 . , 

: 2 2 0 0 . 

420. ,. 

.8'.5 , . 

0.07 

3500.. :. 

403. . 

- N.D. 

,:; 76. 

•;:•.;'•': ' 2 6 . ' ' 

•'<,p2 . 

.•.-' 5.-. 

7^'..''. 2.2 '--: 

. .--•• 6.2.:^' 

: 6700. 

' v ' • - • • 9 . 1 8 ',:• 

through 6) 

4 . • 

1430* 
11/17 

2100. 

410. ' 

- i 7-2 . 

0.05 

3600. 

394. 

N.D. 

75. 

•. 2 5 . • 

. <.02 '• 

' • • 5 . -

'•- 3 . 6 ••••• 

6,2-;--; 

• '5300. '. 

9.18 ; 

5 
0030* 
11/18 

2100. 

410. 

48. 

. 0.13 

3500. -

612, 

- , N . D . .-••. 

•. 73. ' 7 ^ 

7 25. ::'• 

• ' • : - • ; : ; • • < . 0 2 ; . . . ; 

^ 4 . T-'-' 

. . 7 7 ^0•79••/ 

' ' • . • • - . : . ^ \ A . \ ' , ^ 

' 6600. 

•.'; . 9 . 1 0 • 

6 
0630* 
11/18 . 

2100. ; 

4 0 0 . ; - " 

7.1 :'.V 

0.05 

3600. .-

,379.•: 

N.D.,. .\ 

; 7 4 . . :;• 

' • • • • . - 2 5 . ' •/'".'-' 

.<.02 .; 

- • . ' • ' • 7 > \ • .:.,; 

' ' • • • ' ' : 3 . 1 > - : ; 

•'•;•.-•.-: 6 , 2 • ; : • ' ; - , : 

• '. 6700,. .̂ 'V̂  

.9.38;-

' % . • . • • • . • - • ; • 

.. Avg. . 

• 2 1 1 6 - .; 

7 ' 410 :.. 

. ' • ; • • ' 7 . 7 - : ' - ' 

• 0.07 . ' 

.3550 ..,;:. 

. 426- ; -, 

• N . D . • . . - ; ; ; 

•-.. 1 ^ , S 7 : 

';;:'25.'5'̂ :V:; 

•-''^•<o-02;':iv' 

:/-:';••.••;/.• 5 • . . ' • 

- ( • • • • : - 2 , 6 • ' • - • > ' ' . 

•77i,2^\77: 
'::.-6533;:::-':; 

'•T7' 5'2 '•.;•• 

. Std. 
Dev. 

4 0.8 

6.3' 

•- . 6 

.03 

55 

•'. 5 1 

• ' • • - . • ' . i ; : 

' • S ; : ̂ .6 ; 

7 1 7 7 .63 

•:;:',:•• : : . . 7 ' 1 

^^; : , • • . ; • 0 , 1 1 

:,:'.'̂ 'r-16 3 

'̂ , .09 

*TimG CWM/iTRM/tt'i : 12/3.4/76 
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GEOTHER^'AL POWER CORP 
WELL NO. 15 

SEC. 18, T27S, R9W 
BEAVER COUNTY,- UTAH 

Prepared by: 

HELTON ENGINEERING & GEOLOGICAL SERVICES, INC, 
860 Anaconda Tower - 555 Seventeenth Street 

Denver, Colorado 80202 

September 5, 1978 

s 
j 



c^el ton £ i ^Inssxing & <^t.oio^laaL <St.v}ict.i., Unc. 

WELL DATA yUN'MARY 

WELL NAME: 

LOCATION: 

OPERATOR: 

ELEVATION: 

TOTAL DEPTH: 

STATUS: 

SPUD DATE: 

RIG RELEASED: 

HOLE SIZE: 

OBSERVATION CASING: 

LOGS: 

DRILLING CONTRACTOR: 

DR I LL I NG FORE.M AN 

ADDITIONAL INFORMATION 

Geothermal. Power Corporation #15 

Sec. 18. T27S, R9W. Beaver County, Utah 

Geot he v.'iia"; Power Corporation 

5544. 5 •' . KB; -̂̂ 39 ft . GL 

189J i '. 

Cojnuleied as geotherma'! o b s e r v a t i o n w - i l 

Not Phiown 

11:00 AV: 1720/7S 

6 - 1 / 2 " t o 1890 f t . 

Ran 90 joints of 1-1/2" Black Pipe (Total 
of 1890 ft.). Landed at 1890 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 
but after the well was spudded, so the 
first few daily drilling reports are 
not available. 



HELTON ENG!NEER!MG & GEOLOGICAL SERVICES, INC. 

DA!LY DRILLING REPORT 
(AS OF ^' AMI 

WELL Geothermal Power Co_rp_._J/Ji_5_ 
nr-PTH 650 

DAY NO. DATE 7 / 1 6 / 7 8 

FEET MADE HRS. ON BOTTOM 

OPERATION 

SURVEYS 

W.O.P. 7Ip^i2£Jj:i4^. 

LAST PIPE T A L L Y 

WT OF STRING M LBS. 

PUMP No. 1 s V i n r.n 
PUMP No. 2 

BOARD CORRECTION; YES NO 

. WT ON BIT M LBS 

IN USE LINERS 5 " 

IN USE . INERS 

R O T A R Y RPM 

S>'M SO 

S' 'M _ _ _ _ _ _ _ 

D R I L L P I P E O D 3 h M k 

BOTTOM HOLE ASSEMBLY 

I r !-— 

T H D 2 - 7 / 8 / 3 % D R I L L COLLARS 0 0 5 " _THD _3Ja TF 

PRESS _ r ) 

PRESS 

No. IN HOLE 

BIT NO. SIZE TYPE 
i 1 • 

1 

i 
iReam eil No. 

1 

i 

1 • • 

ICofe 1 i 

i N o . • 

1 -j 

i i 

DEPTH 

IN 

DEPTH 

OUT 

FT 

MAD' -

T O T A L 

-HRS. RU-N 

IZE 

' n d i 

COND x^ 

T 1 B ! G ' 
; 1 

REMARKS 

1 ! : ! 

FEET CUT FE£T REC. ! 

iMUD 

WT 

PH 

WATER 

SOLIDS 

A V 

. VIS 

.APP V I S . 

, WL Get 
P L A S V I S 

OIL _ 

SAND 

NV _ 

C L - -

CA + + 

Y L D . PT. 

PPM 

PPM 

d-exp Pore Press 

MUD ADDED 

Hfs. Run IN OUT 

DESILTER j ^ 

DESANDER '^ | _ 

DEGASSER ! L . 

COMPRESSOR D A T A M U D DUMPED 

c fm Press. 

R A T I N G 

O U T P U T . 

M A K E 

LB/GAL; 
i 

LB/GAL i 
1 

LB/GAL j 

bbl 

psig 

D A I L Y MUD COST 

RIG TIME 

1. Dul l ing 

2. Tripping ; 

3. Service & BOPs 

4 . Reaming 

OTHERS (SPECIFY) 

5. Slip & Cut l ine . 

6. Surveying 

7. Circulating 

8. Clean to Btm 

9. Cond. Mud 

10. Repairing 1/2 

1 1 . Coring _ 

-?2. Testing . 

13. Logging. 

-14. Casing _ 

15. WOC _ 

16. 

17. 

18. 

19. 

2 0 . 

DR ILL ING & GEOLOGICAL R E M A R K S (Time & Sequence of Operations to be insened below) 

Took United Airlines to Salt Lake City. Arrived approxi^Tm^p^y 7: IS AM. TnnW Si-y 
West to Cedar City. Arrived at 9:15 AJ-i. Drove to Ki l f .ord . Utah. On Inrat-inr, .,p,.-rn̂ -
imately 12:00 PM. Rig down - raud pump to recycle mud to main tank out. 

Located centrifugal pump - hauled out to location to use until parts arrive frQin 
California for pump. Installed same. Owner of rig had let persppnel off. 

Waited for crews to return. 
6:30 AM - 8:QQ AM Honked up p.p.nfriftigal pnmp and fr-ipppd -fn hr̂ To 

Well Costs 

Daily 

Cumulative; 

WEATHER: TEMP. 

Form HE-D1 
Supervisor: 



HELTON ENGINEERING & GEOLOGfCAL SERVICES, INC. 

DAILY DRILLING REPORT 
(AS o e 8 A M ; . 

\^,pLL G e o t h e r m a l Power Corp^ J-'L5_ 

nUPTH ^ 8^0 KEC.l MADE 

DAY NO 

210 
. 2_ DATE 7 / 1 7 / 7 8 
HRS. ON'BOTTOM 14 

OPERATION. 

SURVEYS _ 

D r i l l i n g 

LAST PIPE T A L L Y _ 

WT OF STRING M LBS. 

PUMP No. 1 5 X 1 0 CD 

PUMP No. 2 

BOARD CORRECTION: YES NO 

. W T O N B I T M LBS 

IN USE LINERS 'TL 

IN USE LINERS 

D R I L L P I P E O D 3 h l ^ h THD _ 2 - 7 / 8 / 3 b D R I L L COLLARS OD _ 5 ^ 

ROTARY RPM 

SPM SO 

SPM 

THD 

PRESS Q_ 

PRESS 

No. IN HOLE 

BOTTOM HOLE ASSEMBLY 

BIT NO. SIZE ! TYPk 

DCPTH 

IN 

DEPTH r 

OUT 

FT. 

M A D f 

Tl TzTU'l jHujOl̂ :.;. 
I ! J 3 5 

(-,50 

T O T A L I J C T S i Z E 

HRi;_f-;LK^ : IN :v2<!.:3_ 

IT , '^oxxtt 

COND 
T 

R e m .En No. 

G ; R E M A R K ; 

Used 

Core 

Nc. 

FEET CUT , FEET REC. 

M U D 

WT 

PH 

WATER . 

SOLIDS . 

A V 

M U D A D D 

1 

1 
9 

ED 

_ VIS 

_APP V 

' 

40 

H9. 

O I L 

SAND 

. NV 

_ WL G F L 

PI A<; VIS 

c -. 
CA + + 

r|.exn 

FC 

YLD. PT. 

Pore Press 

_ PPM 

PPM 

—.—. . .—-—̂  
s i 

i 

• Hrs . 

DESILTER 1 ^ 

Run IN 

DESANDER ' 

DEGASSF.R 

COMPRESSOR DATA 

OUTPUT 

M A K E 

OUT 

L 8 / C A L 

LB /GAL 

i ! 

MUD DUMPE 

c fm Press. 

D 

R A T I N G 

_ LB /GAL 

bbl 

D A I L Y M U D COST 

R IG T I M E 

1. Dri l l ing . 

2. Tr ipping 

3. Sen/ice & BOPs 

4 . Reaming 

14 
2-1/2 

5. Slip & Cut l ine , 

6. Surveying 

7. Circulating 

8. Clean to Btm 

9. Cond. Mud 

10. Repairing 

1 1 . Coring . 

12. Testing . 

13. Logging. 

14. Casing _ 

15.*WOC . 

OTHERS (SPECIFY) 

16. 3-1/2 hrs. Cleaned pits 
17. and mud tank went 
18. 
19. 
20. 

thru mud pump (rlrc, 
sand & granite) 12// 
mud. 

D R I L L I N G & GEOLOGICAL REMARKS (Time & Sequence of Operations to be insened below) 

8:00 AM 

10:30 - 8:30 PM 
8:30 - 12:00PM 

12:00 - 4:00AM 

4-nn _ ft.00 AM 

Tripped in h o l e . Stuck p i p e a t 1 8 0 ' . P u l l e d l oose Reamed 
:iame spot s e v e r a l t i m e s . No problems eoing to bot tom. 
D r i l l e d . 
Dumped p i t s - mixed new mud. C i r c u l a t e d too mxcb̂  sand & 
D r i l l e d . 
C e n t r i f u g a l pump o u t . Tr ip t o town - found ano the r 
in h o l e w/8 s t a n d s . 
Dr-ilTed - worked on oump. 

one . 

g ran i t e : . 

Tripped 

Well Costs ! 

Daily 1 

Cumulative; 

s 
! 
1 

1 
W E A T H E R : TEMP. 

Form HE-D1 

100 Hot Supervisor: C . R . M c K a y 



HELTON ENGINEERING & GEOLOGICAL SERVICES. INC. 

DAILY DRILLING REPORT 
(AS OF 8 AM> 

WELL Geothermal Power Corp. ?H5 
D E P T H " ~ 8 9 0 F E E T M A D E 

nppRATinN D r i l l i n g - WO p a r t s . 

SURVEYSJ. 1 

DAY NO. 

20 

3 DATE 7 / 1 8 / 7 8 

HRS. ON BOTTOM 2 

LAST PIPE T A L L Y 

WT OF STRING M LBS. 1 8 

PUMP No. 1 5 X 1 0 GD 

PUMP No. 2 

BOARD „ CORRECTION: YES NU 

. W T O N B I T M LBS 

IN USE L INERS S l l 

IN USE L INERS 

D R I L L P I P E O D S ^ / ^ h 

BOTTOM HOLE ASSEMBLY 

THD 2-7/8j7-i. D R I L L COLLARS OD 5 7 

R O T A R Y RPM 

. SPM SO 

SPM 

THD 

PRESS . C 

PRESS 

No. IN HOLE 

BIT NO. 

9 
1 

i 

1 
; SIZE 

_j6r:I/2 
T TYPE 

DEPTH ! DEPTH 

IN i OUT 

_6.1Q_- j.ao.. 

FT. 

-> / , 11 

] f0TAL~T 
; HRS. RUN 

.: Î  1 

JET SIZE 

IN 3?nds 

Nsne 

CONO 

T ! B ! G 

3_ 1 ' Z 

• ' 

REMARKS 

...Used -Ri!-

1 T 1 
Rea;nBi ! No. l 

1 i 
i 

Core : 

No. i 

' 1 : 
' • . ' . , ' . ' . . . . . 

: i i . i 1 • ; 1 1 1 1 
... _ 1 

1 
1 FEET CUT i F E E T R E C . • 

! 1 
^ - : 1 i 

MUD 

!WT 9 
PH 

WATER .-

SOI 'PS 

MUD A D D E D 

VIS 5 0 

_ APP VIS 

( 
< 

f 

3 IL 

SAND 

SIV 

Wl GFI FC 

Pl AS Vl.<; Y t D PT. 

C I - -

CA + + 

d.exn Porp Press 

PPM 

PPM 

D A I L Y MUD COST 

Hrs. Run 

DFSl i TER 

DFSANDER 

IN OUT 

1 L d / C A L 

1 LB /GAL 

DFGASSER i i L B / G A L 

COMPRESSOR D A T A MUD DUMPED bbl 

OUTPUT c fm 

M A K E R A 

Press. osiq 

T ING 

R I G T I M E 

1. Dri l l ing : 

2. Tripping : 

3. Service & BOPs 

4. Reaming 

OTHERS (SPECIFY) 

5. Slip & Cut l ine . 

6. Surveying 

7. Circulating 

8. Clean to Btm 

9. Cond. Mud 

10. Repairing 

1 1 . Coring _ 

12. Testing . 

13. Logning. 

14. Casing _ 

15. WOC . 

16. 

17. 

18. 

19. 

20. 
D R I L L I N G & GEOLOGICAL R E M A R K S (Time & Sequence o f Operations t o be inserted below) 

8 
10 

2 

00 
00 

00 

AM 
AM 

PM 

- 10 
2 

- 8 

•00 
.00 

00 AM 

D r i l l i n g . 
C e r ^ t r i f u g a l nump 
r e p a i r e d . 
W a i t e d on 

m o t o r 
T r i p p e d o u t 

p a r t s . 

w e n t o u t . 
- p u t p i p e 

Shu t r i e 
on b a n k -

down, u n t i l 
- w a i t e d on 

r i g e 
p a r t s 

i U . pJBl^t 

N o t e : Format i o n c h a n g e a p p r o x i m a t e l y - 8 6 0 ' - some c l a y and f i n e s a n d 

— 

Well Costs S 

Daily 

Cumulative 

WEATHER: TEMP. 

Form HE-D1 

Supervisor: C . R . M c K a V 



HELTON ENGINEERING & GEOLOGICAL SERVICES. INC. 

DAILY DRILLING REPORT 
(AS OF 8 AM) 

WELL G e o t h e r m a l Power C o r p . #15 

nppTH~ '890 FEET MADE 

DAYNO 4 DATE 7 / 1 9 / 7 S 

HRS. ON BOTTOM 0 

OPERATION 

S U R V E Y S -

Shut down - t r i p p i n g . 

LAST PIPE T A L L Y 

W T O F STRING M LBS. 

PUMP No. 1 

PUMP No. 2 

D R I L L P I P E O D 

BOARD CORRECTION: YES NO 

. W T O N B I T M LBS 

IN USE L INERS 

IN USE LINERS 

T H D D R I L L COLLARS 0 0 

ROTARY RPM 

SPM 

SPM 

T H D 

PRESS 

PRESS J 

No. IN HOLE 

BOTTOM HOLE ASSEMBLY 

BIT NO. 

1 

j 
SIZE i TYPE 

i 

j 

H-.am Bit No. 

DEPTH 

\ IN 

i 
! 

1 DEPTH 

1 OUT 

j 

FT. 

i MADE : 

T O T A L 1 JET SIZE 

HRS. R U N • IN 32nds 

! i 
i 1 

i 

COND 

T 1 B ! G 

i ; ! 

! 
i • ! 
' i t 

i ' i 1 
i 1 : i 1 : i i i 

Core i \ 

No. ; i 

I 
( 
i 

! FEET CUT 
1 
1 

i I ! : 

i i - i 
MUD 

WT Vl .^ WL 

PH APP VIS 

WATFR .. . 

fSDi i p s 

OIL 

SAND 

A V NV 

MUD A D D E D 

P L A S V I S 

d-exp _ 

GEL 

CL- - , 

CA + + _ 

F C _ 

Y L D . PT. _ 

Pore Press _ 

PPM 

PPM 

D A I L Y MUD COST 

DESILTER 

F E E T R E C 

• 

Hrs. Run 

DF.SANDFR 

DEGASSER _ 

COMPRESSOR 

OUTPUT 

M A K E 

REMARKS 

IN OUT 

LB /GAL 

D A T A MUD 

r.fm 

RA 

DUMI 

Press. 

T ING 

L B / G A L 

LB /GAL 

»ED bbl 

Dsia 

R I G T I M E 

1. Dri l l ing 

2. Tr ipping 

3. Service & BOPs 

4 . Reaming 

OTHERS (SPECIFY) 

5. Slip & Cut l ine . 

6 . Surveying 

7. Circulat ing 

8. Clean to Btm 

9. Cond. Mud 

10. Repairing 

11 . Coring . 

12. Testing . 

13. Logging. 

14. Casing _ 

15. WOC . 

16. 

17. 

18. 

19. 

20 . 

D R I L L I N G & GEOLOGICAL R E M A R K S (Time & Sequence of Operations to be inserted below) 

8:00 AM - 9:00 PM Waited on p a r t s for pump. Shou ld a r r i v e on p l a n e a t 7 : 0 0 PM. 

Crew off - s t a r t UP i n m o m i n K . 

6:00 AM - 8:00 AM Laid down l*h" d r i l l p i p e - p i c k e d UP 3%" d r i l l p i p e . 

. . 

! Well Costs 

Daily 

Flow l i n e t e m p e r a t u r e 8 0 ° Cumulative 

S 

• 

WEATHER; TEMP. 

Form HE-D1 
Supervisor: C . R . McKav 



HELTON ENGINEERING & GEOLOGICAL SERVICES, INC. 

DAILY DRILLING REPORT 
(AS OF 8 A M I 

WELL . 
DEPTH. 
OPERATION_ 

SURVEYS — 

Geothermal Power C )rp. #15 DAY NO. 
1090 I EETMADE 200 HRS. ON BOTTOM 

DATE 
10 . 

7/20/78 

Shut down, waiting on repairs to water truck. 

LAST PIPE TALLY 

WTOF STRING M LBS. 

PUMP No. 1 ..5, X. I Q . C P -

PUMP No. 2 

28 
BOARD 

20 .WTON BITM LBS _ _ 
IN USE LINERS ^ SPM SO PRESS _ 3 n Q . 
IN USE _ _ _ _ _ _ _ _ LINERS SPM PRESS 

CORRECTION: YES 

ROTARY RPM 8 0 

50 

NO 

DRILLPIPEOD 3 ^ / 4 % THD . 3 ^ / 2 - 7 / 8 I F DRILL COLLARS OD 5 " _THD 3 k I F No. IN HOLE 3 

BOTTOM HOLE ASSEMBLY 

BIT NO. 

3 

Ream Bit No. 

SIZE 

6-1/2 

DEPTH 

TYPE IN 

V a r e . ' i 
• - • - ! - • 

i 

._. 

V2 390 
• 

1 

Core j 
No. i 

MUO 

«/T 11/9 vi.<: AO 
PH APP VIS 

WATFP ' •>IL 

c m inR .tSAND 

A\J NV 

MUD A D D E D 

OEPTH 

OUT 
1 '''• 
1 MADE 

1200 

T O T A L JET SIZE 

HRS. R U N IN 32nds 

10 
; 

! i 
1 • i 

i 

• ' ; -

i ! 

i ' ! • 
t i 1 

WL 

P L A S V I S _ 

d-exn 

G E L 

C L - -

CA + + _ 

FC 

Y L D . PT. _ 

Pore .Press _ 

PPM 

PPM 

• 

D A I L Y MUO COST 

,„ 

COND 

T B 

i 
1" ! 

G 

! i 1 
i j i i 

' - ; , ' 
F E t T C U T FEET REC. 

DESILTER 

DESANDE 

DEGASSEf 

COMPFiES 

R 

=1 

SOR 

OUTPUT 

M A K E 

Hrs. Run 

10 

OATA 

REMARKS 

-

IN OUT 

L 8 / G A L 

L B / G A L 

L B / G A L 

M U D D U M P E O , bbl 

c f m Press. osia 

R A T I N G 

RIGTIME 

1. Drilling 

2. Tripping 

3. Service & BOPs 

4. Reaming _ _ _ _ 

10 
OTHERS <a>ECIFY) 

Jfck. 

6. Slip & Cutline. 

6. Surveying _ 
7. Circulating _ 

8. Clean to Btm 

9. Cond. M o d _ 

10. Repairing 
Jh . 

t ruck 7 

11. Coring . 

12. Testing , 

13. Logging, 

14. Casing . 

15. WOC . 

16. 

17. 

18. 

19. 

20. 

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

8:00 AM - 12:30 PM Tripped In hole - regained circulation - conditioned mud. 
12:30 PM - 6:30 PM Drilled 
6:3Q~PM - 9:00 PM Cleaned tanks - put new head in 5 x 10 mud pump - mixed mucT 
9:00 PM - 1:00 AM Drilled. IJnable to keep up with samples (too fine). Now 

catching 15 foot samples. 
1:00 AM - 8:00 AM Rear end of water truck tom out on bad roads. Shut rig down. 
. Nc..Water. Contractor t<3 furnish same. ._ 

Flowline temperature 85o 

Well Costs 
Daily 
Cumulative 

$ 

WEATHER: TEMP. 
Form HE-D1 

Supervisor: C . R. M(JCa-y 



HELTON ENGINEERING & GEOLOGICAL SERVICES, INC. 

DAILY DRILL ING REPORT 
I A 8 0 F 8 AM) 

WELL Geothermal Power Corp. #15 
DEPTHZjLiZO FEETMADE 
OPERATION M i x i n g Mud. 

S U R V E Y S -

DAY NO. 
T12iQ- HRS. ON BOTTOM 

DATE 
8 

7/n/78 

LAST PIPE T A L L Y BOARD CORRECTION: NO 

WT OF STRING M LBS. _ 

PUMP No. 1 *> X 1 0 GD 

23 20 . W T O N B I T M LBS 

IN USE L INERS 5 " 

IN USE L INERS 

R O T A R Y RPM 

SPM 50 
SPM 

YES 

8( 
PRESS , 3QQ, 

PRESS 

D R I L L P I P E O D 3 ^ / 4 % 

B O T T O M HOLE ASSEMBLY 

B IT NO. 

3 

T H D 

SIZE ! TYPE 

6-1 /2 !Va re l V2| 

3 % / 2 - 7 / 8 D R I L L C O L L A R S O D _ 

DEPTH 

IN 

890 
1 ! i 
1 ' 

i i 
Rfcam Bit No. 

Core 

No. 

j 

\ 

DEPTH 1 FT. 

OUT M A D E 

i 4 5 0 

5" 

T O T A L j JET SIZE 

HRS. R U N ! IN 32nds 

18 i' !- ! 
1 • " " 1 \ ; 

: ! : '• 

\ i 

I FEET CUT 

i ' I t 
M U D 

Q 
UUT -^ 

PH 

VIS 3 8 

A P P V IS 

lA/ATFR O i L 

«:ni m s S A N D 

AV NV 

M U D A D D E D 

W L 

Pl .AS VIS _ 

d-exp 

GFI FC 

Y l n PT. 

r i . . 

C A - f - f 

Pnre Press 

PPM 

PPM 

D A I L Y MUD COST 

DESILTER 

DESANDER _ 

r H D 3% I F No. .N HOLE 3 

COND 

T ! B 

t 

G 

; 1 
1 ! 

F E E T R E C . 

• 

Hr£. Run 

8 
DEGASSER 

COMPRESSOR D A T A 

OUTPUT 

M A K E 

REMARKS 

IN OUT 

L B / G A L 

L B / G A L 

L B / G A L 

MUD DUMPED bbl 

c f m Press. osig 

R A T I N G 

R I G T I M E 

1. Dr i l l ing 

2. Tr ipping 

3. Service & BOPs 

4 . Reaming 

5. Slip & Cu t l i ne . 

6. Surveying 
7. Circulating 

S. Clean to Btm 

9. Cond. Mud 

10. Repairing 

1 1 . Coring . 

12. Testing . 

13. Logging. 

14. Casing . 

15. WOC . 

OTHERS (SPECIFYJ 

16. W^ter XyycH Pwn 
17. 

18. '. 

19. 

20 . 

AJbLES.. 

D R I L L I N G & GEOLOGICAL R E M A R K S (Time & Sequence o f Operations to be in f«ned below) 

_8 
12 

00 AM - 12:00 PM Down. No Water. Contractor to furnish vater. 
00 AM - 1:00 PM Conditioned mud with chemical and water. 
00 PM - 9:00 PM Drilled 
00 PM 12:00 AM Blew manifold gasket on compressor. Shut rig down. Pulled 

A%" pipe to be replaced by 3%" pipe. Rig down at 12:00 AM. 
T r a n s f e r r e d wa te r t o t a n k s . 

12:00 AM -
6:00 m -

6:00 AM 
8:00 m 

Rij? down. • . 
Mixed mud. 

FT nwi ine t empera tu re 92^ 

Well Costs 
Daily 
Cumulative 

S 

W E A T H E R : TEMP. 

Form HE-DI 
105 Hot Supervisor: C . R . McKay 



HELTON ENGINEERING & GEOLOGICAL SERVICES, INC. 

DAILY DRILLING REPORT 
(AS OF 8 AM) 

WELL Jeothermal Power Corp. #15 
DEPTH -J*05 FEETMADE 
OPERATI')fi. 
SURVEYS 

DAYNO. DATE 7/22/78 

85 HRS. ON BOTTOM 6-1/2 
Drilling - Repairing Air Compressor 

LAST PIPE TALLY. BOARD CORRECTION: YES NO 

WT OF STR NG M LBS. 2 6 WT ON BIT M LBS 2 0 _ 

S X 10 GD IN USE LINERS 5 " PUMP No. 1 

PUMP No. 2 IN USE, LINERS 

ROTARY RPM 6 0 / 8 0 

SPM 5 ^ 

SPM 

PRESS 3 0 0 

PRESS 

DRILLPIPEOD y ^ / ^ h THD 

RDTTOM HOLE ASSEMBLY 

BIT NO. 

3 

Ream Bit Nc. 

Core 

No. 

SIZE 

6-1/2 

[ 
TYPE 1 

Vare l V2 

3J^/2-

DEPTH 

IN 

890 

I 
1 

1 
MUD 
WT ^ VIS ^ ^ WL 

PH APP VIS 

lA/ATFR ( 111 

PI 

SOLIDS SAND . .. 

AV NV 

MUD ADDED 

.AS VIS _ 

d-exp 

• 7 / 8 DRILL COLLARS OD 5 ' 

DEPTH 

OUT 

1405 

1 Fr 
i MADE 
1 515 

1 

TOTAL 

HRS. RUN 

2hh 
i _ 1 

; _ 1 

JET SIZE 

IN 32nds 

1 • 1 

1 i 

fHD 3% I F Nc 

COND 
T 

8 
' 

• 1 i 
i i l l 

; 
j FEET CUT 

B 

4 
G 

8 

1 

1 

FEETREC. 

i 1 ! i 
G E I 

CL--

CA + + _ 

FC 

YLD. PT. _ 

Pore Press _ 

PPM 

PPM 

DAILY MUD COST 

D 

C 

c 
C 

ESILTER 

ESANDER 

EGASSER ._ 

Hrs, Run 

6-1/2 

OMPRESSOR DATA 

OUTPUT 

MAKE 

). IN HOLE 3 

REMARKS 

IN OUT 

LB/GAL 

LB/GAL 

LB/GAL 

MUD DUMPED bbl 

cfm Press. osic 

RATING 

RIGTIME 
1. Drilling 6 - 1 / 2 
2. Tripping _ 2 

3. Service & BOPs 

4. Reaming 

5. Slip & Cutl ine_ 

6. Surveying 
7. Circulating 

8. Clean to Btm 

9. Cond. Mud 

10. Repeiring 3-31/2 

11. Coring . 

12. Testing . 

13. Logging. 

14. Casing _ 

15. WOC _ 

16. 

17. 

18. 

19. 

20. 

OTHERS (SPECIFY) 
Shut Down 5 h r s . 

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

8:00 AM - 11:00 AM Picked UD 3 - 1 / 2 " IF D r i l l P i p e . Pu t 500 ' i n h o l e t o r e p l a c e 
4 - 1 / 2 " p i p e . 

n : 0 0 AM 
2:30 PM 
9:00 PM 

2:30 PM 
9:00 PM 
3:00 AM 

Repai red a i r compressor . 
D r i l l e d 
Made 1/2 t r i p . Laid down 20 i o i n t s - b a l a n c e in d e r r i c k -
.«;hl1^ rlmrn f n r n•fl7>1^. 

,3;00 A^ 8:00 m Ri^ down. 

Well Cofts 

Daily 

Flowl ine t e m p e r a t u r e 96'' Cumulative 

WEATHER: TEMP. 105 Hot Supervisor: Supervisor 

-Form HE-DI 



HELTON ENGINEERING & GEOLOGICAL SERVICES, INC. 
DAILY DRILLING REPORT 

(AS o r 8 AM) 

WELL G e o t h e r m a l Power C o r p . //15 
DEPTH 1405 FEETMADE 
nPFRATION R i g s h u t down. 

DAY NO. 8 

HRS. ON BOTTOM 

DATE 7 / 2 3 / 7 8 
0 

S U R V E Y S -

LAST PIPE T A L L Y 

W T O F STRING M LBS. 

PUMP No. 1 

PUMP No. 2 
D R I L L P I P E O D 

BOARD CORRECTION: YES NO 

. W T O N B I T M LBS 

IN USE LINERS 

IN USE LINERS 

T H D D R I L L C O L L A R S OD 

ROTARY RPM 

SPM 

SPM 

THD 

PRESS 

PRESS 

No. IN HOLE 

BOTTOM HOLE ASSEME 

BIT NO. 

Ream Bit No . 

Core 

No. 

LY 

SIZE TYPE 

i 
I 

DEPTH 

IN 

DEPTH 

OUT " " 
FT. 

MADE 

T O T A L JET SIZE 

HRS. RUN IN32nds 

COND 

T 1 B i G 
! ! : 1 . 1 

- ! i 1 1 

' \ \ i i 
' ' 1 i 
'• i ! 
i i i ' 

-

REMARKS 

• 

i 
i I ! 

i i i l l ! 
1 : 1 

i •: 1 - ; 
• i 1 ; 

i i i 

MUD 

W T 

PM 

VIS Wl 

APP VIS 

UUATPR f 111 

<;ni i n s S A N D 

AV NV 

M U D A D D E D 

P L A S V I S _ 

_ d-exp 

GEL 

C L - -

CA + + _ 

F C _ 

Y L D . PT. _ 

Pore Press _ 

PPM 

PPM 

D A I L Y M U D COST 

FEET CUT 

D 

D 

D 

C 

ESILTER 

ESANDER 

EGASSER 

F E E T R E C . 

Hrs. Run 

OMPRESSOR D A T A 

OUTPUT 

M A K E 

IN OUT 

L B / G A L 

L B / G A L 

LB /GAL 

MUD DUMPED bhI 

c fm Press. psia 

R A T I N G 

R I G T I M E 

1 . Dri l l ing 

2. Tr ipp ing 

3. Service & BOPs 

4 . Reaming 

5. Slip & Cutl ine _ 

6. Surveying 

7. Circulat ing 

8. Clean to B tm 

9. Cond. Mud 

10. Repairing _ _ 

1 1 . Coring , 

12. Testing . 

13. Logging. 

14. Casing _ 

15. WOC . 

16. 

17. 

18. 

19. 

20. 

OTHERS (SPECIFY) 

24 h r s . down time. 

D R I L L I N G & GEOLOGICAL REMARKS (T imef i i Sequence o f Operations t o be insened below) 

8:00 AM Rig down (PA bapk), 
tg relieve <ixiXl^x, 

Since arrival have had driller, two rough necks, pusher 
(Rest badly needed). to 

8:00 AM 
1/2 hr. crew unloaded 1-1/2" casing. 

Wall Costs 

Daily 

Flowline temperattire 100° 
W E A T H E R : TEMP. 

Form HE-D I 

»F . Supervisor: 

Cumulative 



HELTON ENGINEERING & GEOLOGICAL SERVICES, INC. 

DAILV DRILLING REPORT 
£ AM) AS OF , 

WELL Geothermal Power Corp. //15 
1690 FEETMADE 

DAYNO 

DEPTH 
OPERATION 

S U R V E Y s | _ 

285 

9 DATE 7 /24 /78 
HRS. ON BOTTOM 13-1/2 

Dri l l ing 
T 

LAST PIPE T A L L Y 

W T O F STRING M LBS. 

PUMP No. 1 5 X 1 0 GD 

PUMP No. 2 

B :)ARD CORRECTION: YES NO 

29 25 - 20 . W T O N B I T M _BS 

IN USE L INERS 5 " 

IN USE 

80/60 

L INERS 

D R I L L P I P E O D 3 ^ / 4 ^ 

BOTTOM HOLE ASSEMBLY 

THD 2 - 7 / 8 / 3 ^ D R I L L C O L L A R S O D 5 " 

ROTARY RPM 

SPM 50 
SPM 

_THD ^ I F No. IN HOLE 3 

PRESS 3 0 0 

PRESS 

B IT NO. SIZE TYPE 

DEPTH 

IN 

DEPTH 

OUT 

FT. 

M A D E 

T O T A L 

HRS. RUN 

JET SIZE 

IN 32nds 

COND 
" T B ! G REMARKS 

16-1/2 jKughes 1405 I 285 13^ ! 14i 14 U_ 
J 33 

Used b i t - r e 
run from t h i s 
hole - had been 

Ream Bit No . i used be fo re the 

Core 

No. 

FEET CUT FEET REC. 

M U D 

WT _ 

PH 

WATER 

SOLIDS 

A V 

9 .3 . VIS 

. APP VIS . 

40 . W L GEL 

P L A S V I S 

F C . 

Y L D . PT. 

Oil 

SAND 

NV _ 

CL-

C A - f + 

PPM 

.PPM 

d-exp . Pore Press 

lyil^D A D D E D 

Hrs. Run IN OUT 

13is 
DESILTER 

DESANDER _ 

DEGASSER 

gOMPRESSOR O A T A 

OUTPUT 

M A K E 

_MUD DUMPED 

c fm Press. 

RATING 

. L B / G A L 

. L B / G A L 

. L B / G A L 

bbl 

PS'S 

D A I L Y M U D COST 

R I G T I M E 

1. Dr i l l ing _ 

2. Tr ipping 

3. Service & BOPs 

4 . Reaming 

13^ 
4% 

5. Slip & Cu t l i ne , 

6 . Surveying 

7. Circulating 

8. Clean to Btm 

9. Cond. M u d ^ _ 

10. Repairing ' % 

1 1 . Coring . 

12. Testing . 

13. Logging. 

14. Casing _ 

15. WOC _ 

16. 

17. 

18. 

19. 

20 . 

OTHERS (SPECIFY) 

D R I L L I N G & GEOLOGICAL R E M A R K S (Time & Sequence of Operations to be inserted below) 

8:00 
10:30 
3:00 

AM - 10:30 AM 
AM - 3:00 PM 
PM - 7:00 PM 

Down. 
Tripped in hole - mixed mud. 
Drilled - 1480' Reamed. 

7:00 PM - 10:30 PM Down - repaired air compressor clutch. 
10:30 PM - 8:00 AM Drilled to 1680' 

Wall Costs 

Flowline temperature 102°"F" 
Dai ly 

Cumulative 

WEATHER: TEMP. o p Supervisor: 



HELTON ENGINEERING & GEOLOGICAL SERVICES, INC. 

DAILY DRILLING REPORT 
(AS OF 8 A M I 

WELL Geothermal Power Corp. //15 D A Y N O . 10 DATE 7/25/78 

DEPTH 
OPERATIO 

SURVEYS 

1890 
N D r i l l i n g 

FEE 
- W a i t 

TMADE ^Uu 
i n g on S c h l u m b e r g e r 

HRS. ON B OTTOM l O 

LAST PIPE T A L L Y 

WT OF STRING M LBS. 

PUMP No. 1 5 X 1 0 GD 

PUMP No. 2 

BOARD CORRECTION: YES NO 

WT ON B IT M LBS 

IN USE 

IN USE . 

L INERS 

LINERS 

5" 

r u i ¥ i r n»w. A I — — ... „ . - - . . - , — • - - — -. - — . I . . • 

D R I L L P I P E O D 3 % / 4 - i $ T H D 2 - 7 / 8 " / 3 % D R I L L C OLLAR S OD 5 " 

R O T A R Y RPM 

SPM 5 0 

SPM 

PRESS 

PRESS' 

300 

T H D . 3% I F No. IN HOLE 3 

BOTTOM HOLE ASSEMBLY 

BIT NO. SIZE TYPE 

DEPTH 

IN 

DEPTH 

OUT 

FT. 

MADE 

T O T A L 

HRS. R U N 

JET SIZE 

IN 32nds 

COND 

B REMARKS 

6-1 /2 Hughes I 1405 1890 485 29% 10 IIOIIO 
-r 

Used b i t -
J33 Welded in j e t 

Ream Bit No. 

Core 
No. 

FEET CUT F E E T R E C . 

MUD 

WT 

PH 

WATER 

SOLIDS 

A V 

VIS 

.APP V I S . 

. W L G E L . 

PLAS V IS 

F C . 

Y L D . PT. 

O I L _ 

SAND 

N V _ 

C L - -

CA + + 

PPM 

PPM 

d-exp Pore Press 

M M Q A O P S D 

Hrs. Run IN OUT 

DESILTER 

DESANDER 

DEGASSER 

COMPRESSOR D A T A 

OUTPUT 

M A K E 

16 

_MUD DUMPED 

c f m Press. 

R A T I N G 

. L B / G A L 

. L B / G A L 

. LB /GAL 

bbl 

P»i9 

D A I L Y M U D COST 

R I G T I M E 

1 . Dri l l ing , 

2. Tr ipping 

3. Sen/ice & BOPs 

4 . Reaming 

16 

5. Slip & Cut l ine . 

6. Surveying _ _ 

7. Circulat ing 

8. Clean to B tm 

9. Cond. Mud 

10. Repairing T— 

1 1 . Coring _ 

12. Testing . 
13. Logging. 

14. C:asing _ 

15. WOC _ 

16. 

17. 

18. 

19. 

20 . 

OTHERS (SPECIFY) 

b h r s . W.O. Schlumberger 

D R I L L I N G & GEOLOGICAL R E M A R K S (T imef i i Sequence o f Operations to be inserted below) 

8:00 AM - 12:00 PM Drilled 1690 - 1890' 
12:00 PM - 8:00 AM Waited on Schlumberger - Mixed mud, conditioned hole. 

Schlumberger came out of Grand Junction. 

Bit is dull - believed to be in granite. 

Mud Logging Unit Released: 12:00 Midnight. 

Well Costs 

Dai ly 

Cumulat ive 

WEATHER: TEMP. . Supervisor: C R . M c K a y 



HELTON ENGINEERING & GEOLOGICAL SERVICES, INC, 

D A I L Y D R I L L I N G REPORT 
(AS OF j S AM) 

WELL _ 
DEPTH. 
OPERATION. 
SURVEYS 

Geothermal Power Corp. If 15 
1890' T.O. FEETMADE 

DAYNO. 11 
HRS. ON BOTTOM 

DATE 
0 

7 / 2 6 / 7 8 

Lavl-ie down d r i l l pine - r igging UP Schlumberger - running logs. 

LAST PIPE T A L L Y 

W T O F STRING M LBS. 

PUMP No. 1 

PUMP No. 2 

D R I L L P I P E O D 

B O A R D CORRECTION: YES _ N 0 

. W T ON B I T M LBS 

IN USE 

IN USE 

L INERS 

L INERS 

T H D D R I L L C O L L A R S OD 

R O T A R Y RPM 

_ SPM 

SPM 

T H D 

PRESS . 

PRESS 

No. IN HOLE 

p n T T O M HOI E ASSEMBLY 

BIT NO. 

4 

Ream Bit No. 

Core 

No. 

MUD 

WT 9 _ 

PH 

WATER 

SOLIDS 

A V 

M V D A D D E D 

SIZE i TYPE 

6-1/2 

• 

Pushes 
J33 

DEPTH 

IN 

1 4 0 5 

DEPTH 

OUT 

1890 

FT. [ T O T A L [ JET SIZE 

MADE i HRS. RUN • IN 32nds 

485 29% 

COND 

T i B 

ilO ! l 0 i l 0 i 6 i 5 
G REMARKS 

4 \ 
• • " ' " ' • 1 i - 1 ' ': i " ' ' 

,• . ! 1 1 1 -
• • - ' • - ' 1 i ; ', •• 

1 1 i i ! : 

VIS " 0 WL 

_ APP VIS 

f 111 

SAND 

NV 

j ' ^ ' i 
i 1 

P L A S V I S _ 

_ d-exp 

j 
1 

! 

G F l 

C L - -

CA-t--t- _ 

FC 

Y L D . PT. _ 

Pore Pi-ess _ 

P P M 

. P P M 

D A I L Y MUD COST 

1 
FEET CUT F E E T R E C . 

Hrs, Run 

DESILTER 

DESANDE 

DEGASSEf 

COMPRES 

R 

=1 

SOR D A T A 

OUTPUT 

IN OUT 

M U D DUMPED 

c fm Pr«wi 

M A K E R A T NG 

. L B / G A L 

. L 8 / G A L 

. L B / G A L 

. bbl 

P^il 

R I G T I M E 

1 . Dri l l ing 

2. Tripping 

3. Service & BOPs 

4 . Reaming 

OTHERS (SPECIFY) 

5. Slip & Cut l i ne . 

6. Surveying 
7. Circulating _ 
8. Clean to Btm 

9. Cond. Mud 

10. Repairing _ _ 

1 1 . Coring _ 

12. Testif>g , 

13. Logging. 

14. Casing _ 

15. WOC _ 

9 - 1 / 2 

16. 

17. 

18. 

19. 

20 . 

D R I L L I N G & GEOLOGICAL R E M A R K S (T imef i i Sequence o f Operations t o be inserted below) 

8:00 AM - 10:30 PM 

10:30 PM - 8:00 AM" 

groke out and laid down 4% and 3%" drill pipe. Torqued up - heated 
each joint to break out. - • ^ 
Rigged up Schlumberger - Induction Log tool broken - ran logs. 

Flowline temperature 102" F. 

Welt Costs 

Dai ly 

Cumulat ive 

WEATHER: TEMP. JSik. o p Hot . Supervisor: C . R . M c K a y 



HELTON ENGINEERING & GEOLOGICAL SERVICES, INC . 
DAILY DRILLING REPORT 

(AS OF E AMI 

WELL Geothermal Power itl5 DAYNO 

nppTH 1 8 9 0 ' T . D . FEETMADE 
OPE RATION R u n n i n g 1 - 1 / 2 " c a s i n g 

SURVEYS 

12 DATE 7 / 2 7 / 7 8 

HRS. ON BOTTOIV 0 

LAST PIPE T A L L Y 

W T O F STRING M LBS. 

PUMP No. 1 

PUMP No. 2 

D R I L L P I P E O D 

B O A R D CORRECTION: YES NO 

. W T O N B I T M LBS 

IN USE L INERS 

IN USE L INERS 

THD D R I L L C OLLAR S OD 

ROTARY RPM 

SPM 

SPM 

T H D 

PRESS 

PRESS 

No. IN HOLE 

BOTTOM HOLE ASSEMBLY 

BIT NO. 

Ream Bit No. 

Core 

No. 

M U D 

WT , ^ 

PH 

WATER 

SOLIDS 

A V 

M U D A D D E D 

! 
SIZE TYPE 

DEPTH 

IN 

i 
i 

i 

DEPTH 

OUT 

FT. 

M A D E 

T O T A L ! JET SIZE 

HRS. RUN ] IN 32nd5 

1 i ^ 
! ! 1 
; 

i 1 ! 
1 ; : 

1 

t 1 

i i 

VIS WL 

_ APP VIS 

f -̂ 11 

. ' ;ANn 

NV 

P L A S V I S _ 

_ d-exp _ _ 

G E L 

C L - -

CA + + _ 

i 

i 
i 

. FC 

Y L D . PT. _ 

Pore Press _ 

PPM 

., PPM 

D A I L Y M UD COST 

i 
i 

COIJD 

T 1 B j G 
1 
1 I 
; 

i 

-

, REMARKS 

FEET CUT F E E T R E C . | 
! 
i 

j 
1 

Hrs, Run 

DESILTER 

DESANDE 

DEGASSEF 

COMPRES! 

R 

? 

; 0 R D A T A 

OUTPUT 

IN OUT 

L B / G A L 

L B / G A L 

L B / G A L 

MUD DUMPED bbl 

r f m Press nsin 

M A K E R A T I N G 

R I G T I M E 

1 . Dri l l ing ^ _ _ _ 

2. Tr ipping 

3. Seri/ice & BOPs 

4 . Reaming .: 

OTHERS (SPECIFY) 

5. S l i p& Cut l ine. 

6. Surveying 

7. Circulating 

8. Clean to Btm 

9. Cond. Mud 

10. Repairing 

1 1 . Coring . 

12 . Testing . 

13. Logging. 

14. Casing . 

15. WOC 

16. 

17. 

18. 

19. 

20 . 

D R I L L I N G fil G E O L O G I C A L REMARKS (Time fit Sequence o f Operations to be inserted below) 

8:00 AM - 3:U0 PM Finished running logs . Ran Induction, Detveity, GR Caliper 
Sonic, Bottom Hole Temperature. 

3:00 PM 12:00 AM Ran 1-1/2" p ipe . 
p i p e . ) . Cemented 

90 j o i n t s - i»y0' KB. ( regular black malleable 
with 10 sacks cement, 18' depth - cut o t t 

conductor p ipe . 

Roftom Hole Temp.: n - 144°F 
#2 - 1460F 
//3 - 148°? 

WellCosts 

Dai ly 

Cumulat ive 

$ 

• • • • - • . 

WEATHER: TEMP. 104 Hot •.•jn.rvi»»r. C . R . McKay 



cHeiton. SngUuJLtdn^ & ^ t o l o ^ i a o L SVWUSXA, Cna. 

DRILLING TIME LOG 

Formation 

Soft 
Soft, medium 
Soft 

Very fast, soft 

Start 
Drlg.. 

12:40 
12:57 
1:28 
1:58 
2:29 
3:01 
3:33 
4:06 
4:36 
5:06 
5:12 
5:40 
6:08 

Depth 

895 
910 
925 
940 
955 
970 
985 

1000 
1015 
1030 
1045 
1060 
1075 

Finish 
Drlg. 

12:50 
1:21 
1:48 
2:23 
2:55 . 
3:27 
3:54 
4:27 
4:57 
5:27 
5:30 
6:00 
6:30 

Depth 

910 
925 
940 
955 
970 
985 

ICOO 
1015 
1030 
1045 
1060 
1075 
1090 

6:45 - made mud, 
cleaned mud pump, 
tightened brakes T-
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 

9:00 
9:38 

10:15 
10:50 
11:35 
12:12 
1:25 
1:57 
2:27 
2:58 
3:55 
4:38 
5:15 
6:31 
7:30 
8:40 

2:30 
3:20 
4:35 
5:35 
6:30 
7:25 

1090 
•1105 
1120 
1135 
1150 
1165 
1180 
1195 
1210 
1225 
1240 
1255 
1270 
1285 
1300 
1315 

1315 
1330 
1345 
1360 
1375 
1390 

9:20 
10:00 
10:38 
11:25 
12:05 
12:50 
1:45 
2:20 
2:50 
3:35 
4:30 
5:05 
6:15 
7:12 
8:20 

3:00 
4:15 
5:20 
6:25 
7:15 
8:28 

1105 
1120 
1135 
1150 
1165 
1180 
1195 
1210 
1225 
1240 
1255 
1270 
1285 
1300 
1315 

1330 
1345 
1360 
1375 
1390 
1405 



cl-elton. Bnqine£,rJnq & ^zo lo^ leaL tSe.wicei., One. 

DRILLING TIME LOG 

Formation 

New Day 7/23/78 

Air Comp. Trouble 
7:00 - 11:00 down for 
lube. 
New Day 7/24/78 

Few boulders and sand 
Disc, staying the 
same - 37 sec. 

Harder 

Change towers 

Hard spots 
Boulders about 
5 ft. apart 2" thick 

Changed rotary speed 
to save bit 

6:00-6:45 Lubed rig -
cleaned desanders 
Chert & granite 1865-r̂ 7'0 

Out of water 

(Cont 

Temp. 

89 F. 
91 
92 
93 
96 
97 

98 
98 
99 
99 

100 
100 
100 
100 
100 
98 
96 
98 

100 
100 
100 
95 
95 

95 
98 

100 
100 
100 
102 

inued) 

Start 
Drlg.. 

3:00 
3:51 
4:20 
4:58 
5:31 
6:07 
6:4.6 

11:35 
12:26 
1:10 
1:55 
2:35 
3:13 
3:55 
4:50 
5:35 
6:25 
7:11 
7:50 
8:25 
9:40 
10:45 
11:35 
12:20 
1:30 

2:05 
3:15 
4:10 
4:55 
6:45 
8:07-

Depth 

1405 
1420 
1435 
1450 
1465 
1480 
1495 

1510 
1525 
1540 
1555 
1570 
1585 
1600 
1615 
1630 
1645 
1600 
1675 
1690 
1705 
1720 
1735 
1750 
1765 

1780 
1795 
1810 
1825 
1840 
1855 

Finish 

Drlg., 

3:34 
4:15 
4:50 
5:25 
6:00 
6:40 
11:10 

12:20 
1:05 
1:45 
2:30 
3:05 
3:47 
4:40 
5:25 
6:12 
7:00 
7:43 
8:15 
9:31 

10:07 
11:25 
12:10 
12:40 
1:55 

3:05 
4:00 
4:50 
5:45 
7:57 

11:08 

Depth 

1420 
1435 
1450 
1465 
1480 
1495 
1510 

1525 
1540 
1555 
1570 
1585 
1600 
1615 
1630 
1645 
1660 
1675 
1690 
1705 
1720 
1735 
1750 
1765 
1780 

1795 
1810 
1825 
1840 
1855 
1870 

11:17 

Drillers 
T.D. 1880 @ 2:00AM 
12:00 discontinued drilling, bit worn out 
hole. Waited for Well Loggers. 

1870 

1885 
1900 

1885 

1900 
1915 

Mixed mud - began conditioning 



HEL 'ON ENGINEERING & GEOLOGICAL SERVICES. INC. 

D A I L Y D R I L L I N G REPORT 
(AS OF 8 A M I 

WELL _ 

DEPTH" 

OPERATION. 

SURVEYS 

Geothermal Power Corp. 
1890 FEETMADE 

//15 DAY NO. 13 
HRS. ON BOTTOM 

DATE 7 / 2 8 / 7 8 

LAST PIPE T A L L Y — _ 

WTOF STRING M LBS. 

PUMP No. 1 

PUMP No. 2 
DRILLPIPEOD 

BOARD CORRECTION: YES NO 

.WTON BITM LBS 

IN USE 

IN USE 

LINERS 

LINERS 

Tf D DRILL COLLARS OD 

R O T A R Y RPM 

SPM 

SPM 

T H D 

PRESS 

PRESS 

No. IN HOLE 

BOTTOM H O L E ASSEMBLY 

BIT NO. 

Ream Bit No . 

Core 

No. 

SIZE TYPE 

DEPTH 

IN 

MUD 

\fjT VIS WL 

PH APP VIS 

iA/ATPR f • ^ 1 1 

s n i i n s SAND 

AV NV 

M U D A D D E D 

DEPTH 

OUT 

FT. 

MADE 

_ 
T O T A L JET SIZE 

HRS. R U N IN 32nds 

COND 

. T 

1: 1 1 • 

i 

1 

j 

R F I FC 

PIA.« ;VIS Y L D PT. 

C l . . 

CA + + 

ci.Axn Pore Press 

PPM 

PPM 

D A I L Y M U D COST 

; 
j 
1 

FEET CUT 

B I G 

i 
F E E T R E C . 

Hrs. Run 

D 

0 

0 

c 

ESILTER 

FSANDFR 

EGASSER 

OMPRESSOR O A T A 

OUTPUT 

• ^ 

R E M A R K S 

IN OUT 

L B / G A L 

L B / G A L 

LB /GAL 

M U D DUMPED bhI 

r f m PTRM. tMic 

M A K E R A T I N G 

RIGTIME 

1. Drilling 

2. Tripping 

3. Service & BOPs 

4. Reaming 

OTHERS (SPECIFY) 

5. Slip fit Cutline. 

6. Surveying _ 

7. Circulating _ 

8. Clean to Btm 

9. Cond. Mud 

10. Repairing 

11. Coring . 

12. Testing . 

13. Logeing. 

14. Casing . 

15. WOC . 

16. 

17. 

18. 

19. 

20. 

DRILLING fil GEOLOGICAL REMARKS (Ttme 8i Sequence of Operations to be inserted below) 

8:00 AM - 11:00 AM Laid down balance of 3-1/2" drill pipe in derrick, 
move out. Welded lock cap on 1-1/2' pipe. 

Tore down to 

RIG RELEASED: 11:00 AM. 

Trip back to Denver. 

Well Costs 

Dai ly 

Cumulative 

$ 
-

WEATHER; TEMP. 105 Hot Supervisor: C. R. McKay 



/r/iT/^// ^T^z4:i <y «v) J > ̂  
C o V £ S o / f T l ^ e ^ r f i A J A L G ^ ^ ^ ' - r y 

HA.SIC ' i « W I T r •C i " .HECT l ' . )NS I C H 
- • • j ' j M j ' r t i i i i N S i T y ^ <'.->o o - 1 / c C f r E k i - ' ^ i - i 

S : \ LAT LON'". FLEV O o i i i l - v r O • L A T U U U i : CUKV FRHL bOUO T F k K A l N • 
i h , < \ \ l \ IY A I K l i ^ N t K U U T t K TOTAL 

/?^7-> 

LAT 

i/AJ/o^J ^ry^r/^sA.^^ 

L A T I T U U t , * CUKVATUHE , F K E t A I K , dUUl iUCR, ANO 
U F t 4 S n Y M U L T I P L I i r K = 1 . 0 0 , Nt) f f . k K A l . ' J CUrtKtCT IONS APPLl ' . tO 

t iJUG ANGfiALY 
» 2 0 0 . 0 

10 T E R R A I N ^ X — I * - " * - - ' O 

STA f*AP 

'/ 
'/ 

1 ) 
10 
H ) 
10 
l l 
1 1 

J O . I V 1 7 
3 ' ; . ^ I . n 
.1 J . i .O u 
I d . A ) 16 

J O . I >S0 
< j . - : i ' ' " i 
.̂ •>..:o).< 

» • . '< < .4 
i . - f u 

.-.t . J l . / 

.«(». s ; »'• 
. . ' . J VJ 

' . . c l : 1.1 

i l-.. m r 
t j . r i . i j o 
.u ' . -: J''.) 
.».w J-yV.j 
. ; . ' . . ' 1 . 1 

.< ; . ^ J 7 7 

. i : i . i% . t j 

. ' . J j J J 
J . . l'« 17 

y . ' • . . • I ' l 

2 J . . S .• V* 

y . i . / . X M 

J H . 5 ' j ( v t 
J ( i . j • J7 
' i , - . . l . / i . I 
' ^ i t .M .OO 
3H. ' : M O 
J P . . ' 5 . / 
j ' l . r i t b 
. l o . 'j 1'^') 
J b . S> t • • ; 

i i i . i - j i - r 
3'*. . ' ' . . . / . . I 

:^;-. 1 M / 
.'.0..1 r j ^ 
J . K ' . J<. / 
3 8 . ' > / 0 3 
'•.H.')-.) i ' j 
i o . ' , - , . , ' l 
J f l . j ' , 10 
3.)..< 'S t ) 
J.S. J JUJ 
J O . 4 0 J J 

I \ : ' . . ' i ' t t , I 
I I . ' . 3 100 
I U . S . ? «'f 
I l . ' . ' U . M 
1 1 . ! . V a 7 
I U ' . V ^ J 3 
I I ? . y > I r 
I I ci . ' j - \U1 
I I , ' . / 7 S > 
l U . o v ) ) 
! I ? . . ') ' . I 7 
! > . : • . 71 -• J 
I l ^ . b ' » ( > 7 
J \ / . 5 ? It . 
l l / . ' i M O 
l i t . y j l / 
I 1 7 . J . H J 
l l ? . A ' t < ' l 
\ . l / . . A ^ V t ) 
I I J . J l O O 
l U . ' ^ i l . l J 
I ! .̂  . *> 6 1 .J 
I U ' . o / J J 
l l ^ . T t ' j . ) 
l l ? . t , l ' > r > 
l l , . b l ' ^ J 
H - ' . JO . 7 

I I ' / . ' i h . i i ) 
1 1 . . . >j*^) ) 

m . i / '>o 
l U . i l J C . 7 
I I . . ' . 0 0 0 ^ 
I U . 1 0 >H 
l U . ' V ' J i J 
I I ? . ' H J O 
I U . 3 7 ( 1 J 
l l . ; . j o u a 
1 i / . b . t O l , 
l i / . ' j - ; ' * J 
l U . ' . ' » 0 ( ) 
1 1 ? . 70') 7 
\ l / . . / ( O O 
I 1 / .V'.(.i 7 
I 1 X . > / ' i O 
1 1 , . O ' t 10 

I i . ' ' . 5 ' ) j a 
I I /. . ' I ' i ' j n 
1 U . 6 J J 0 
I 1 7 . 6 0 ' . ; ! 
I J J . 0 1 0 0 
i i ^ . v w r / 
I U . S ' * J O 
1 1 7 . 6 1 n 

3 l . ' ) ! l . l 
f ) J '> '» .» 
6 7 J 0 . 0 
/ . 5 1 0 . 0 
f i 3 0 7 . t 
' i l l t . O 
r>;>7z.o 
S J ' i ' i . I 
t.^(< j . l ) 
'»S'f 1 . 0 
• i l V l l . I 
;> t l .> l . I 

DM.: l . l 
y . o i i . i 
6 6 2 J . 0 
71175.1) 
' j t' ) 7 . i» 

!>:^'»'..) 
S7<^ i . J 
6 0 J I . ) 
' . • ) i 7 . ) 
a j j 9 . ) 
. J 1 7 0 . I ) 

6 ' i J V . I 
">6o7 . J 
o ' f O' f . I) 
6 cv ' f . 0 
6 0 ' J . I . 1 
b 7 . i ! > . 0 
• i i ) ' ) l . l 
• J J l - f . ' i 
5'>') ;?.•"> 
'»'HJ f . ' J 
' j 7 ' > i ) . t ) 
^ M U . J 

. !>1.^'.>.<I 
V ' j ' . ' i . ' J 
5 0 1 1 ) . ; 
5 9 9 7 . 0 
5 ' M J . O 
6 1 l i | . ^ 
'• 7 6 , ? . l 
5A>(7. .1 
5 2 6 ) , 0 
5 0 J H . 0 
0 J 7 ' J . ) 
6 0 5 0 . ; ) 
' f i . n 1.0 
O J _ " i . ^ 
6 07 . ' . .0 
' . O ' J / . J 
' i ' ) . ) ' . . > 
' ( 0 6 7 . o 
6 3 1 1 . 3 

I ' f f t ) . >6 
I V J r t . J O ' 
l A J U J O 
l A ' f J . J 7 
1 5 0 3 . i O 
l - i ' < J . 15 
1 5 0 0 . 7.; 
l - f O z - . ^ l 
1 A 0 J . , ? 9 
1 •. 6 .< . M 0 
I-'. J 6 . .I ' l 
l ' . j : > . 'fIJ 

i - ' i io .m 
I J 7 7 . l U 
1 ••. J 7 . 1 I 
1 JO 1 . 17. 

' L J O I . 70 

I - t O ' ) . 3 ' . 
1 't 6 'i . 7 7 
I A I 1 . ' . ' . 
I S / o . I / 
1 J ^ 1 . 5 J 
1 f / ?. . I ' . 
1 'f 3 J . 2 0 
l-.-f . . 1 0 
I J J / . J o 
I ' f 7 7 . 5 ' i 
I ' . I ' i . M 
1 4 7 0 . O ' l 
I ' f J 7 . JO 
I ' t i i . j . l 
1 'f 7 7 . rt ' . 
U J 5 . 1 0 
I ' f J ' f . ' f 9 
1 '< 7 7. H I 
1 5 1 0 . 7 0 
1 7 0 1 . l « 
1 5 1 0 . ' • 7. 
I ' f Y ' f . O I J 
l ' t 6 6 . 7 1 
I ' f i l l . 70 
l 5 J l . i . 0 
I ' . 6 7 . J IJ 
1 5 ( / t . 6 5 
1 5 1 5 . 3 5 
I ' . I J . 0 0 
1 ' . 6 1 . I ' l 
1 6 1 f . 0 1 
I ' . l 6 . 10 
I ' . 5 J . 0 6 
1 5 7 6 . 1 2 
1 5 1 0 . 5 / 
1 5 . ; ' ) . 2 6 
l ' f , i 6 . 6 0 

2 0 2 0 . 3 6 
2 0 2 3 . 1 0 
2 0 5 6 . 0 3 
2 0 5 6 . i i J 
2 0 2 J . ' i J 
2 J 2 1 . 1 5 
2 0 2 i . y O 
^ 0 2 l . t t ' t 

2 0 5 7 . 0 5 
2 0 2 6 . 7 0 
2 0 2 8 . 0 . - ; 
2 0 7 6 . 7 0 

r : J 0 j . 5 . ) 
^ 0 J ^ . ' I O 

2 0 3 6 . 2 7 
2 0 ' i l . I d 
2 0 2 6 . 0 ) 
2 0 7 1 . 0 1 
t 0 5 ' . . > ) > 
2 0 2 * . . 6 6 

\ 2 0 5 y . 6 0 
2 ^ = 1 0 . 7 5 
2 0 5 6 . 6 1 1 
2 j J ' i . 6 0 
2 0 2 7 . I ' f 
; ! o i t . ' f d 
^ 0 5 1 . . .) J 
7 0 3 5 . l e 
2055 . t . >J 
2 0 2 6 . l o 
2 J 2 2 . 7 6 
7 0 : > 3 . O 2 
20 5 0 . 6 1 
2 0 5 0 . J 5 
2 0 J 5 . 6 . ! 
2 0 3 2 . 1 1 

• 2 0 7 ' i . « J 
i O / 0 . J O 
2 0 5 6 . * J 
2 0 5 5 . 3<J 
2 0 J 5 . 3 3 

2 0 n o ' . 0 2 
2 U 2 t - . / 0 
20 3 6 . 6 ' . 
2 0 3 7 . . . 7 
2 0 J 0 . /.'. 
2 0 5 ' . . 10 
7 0 ) 1 3 . ' . 3 
2 0 ' . J . 7 J 
i O J l . J A 
2 0 3 t l . 6 ' < 
20 3 7 . 6 / 
2 u ' i ' . . 7 0 
2 0 ' . 7 . ' f 3 

l . ^ C -
l . ' f 5 -
1 . 5 ; . -
1 . 5 1 -

I . ' . ' . • 

1 . "f 1 • 

I . ' . 5 
1 . 5 1 • 
U A t 
l . ' i O • 
l . ' . O 
l . ' i O 
1 . 5 0 
1 . 5 ? 
1 . A t i 
1 . ' . ' i 
l . ' i 5 
I. ' .13 
1 . 5 0 
l . ' . l 
l . < i ^ 

1 . 5 0 
1 . 5 1 
l . ' f 7 
1 . 5 1 
1 . 5 U 
1 . 5 0 
1 .5 2 
I . A O 
l . ' . ' f 
l . ' l / 
1.2H 
1 . ' . ' . 
1 . ' i u 
I . ' . 3 
1 . 2 7 
i . '. 0 
1 . 5 0 
l . ' i O 
1 . 5 0 
1 . JH 
l . ' f . 
1 . ' i f 
l . ' i 2 
1 . 5 1 
1 . 5 0 
1 . 3 7 
1 .5 1 
1 . 5 0 
l . ' l I 
L ' l l 
L ' l l 
1 . 5 1 

- 5 3 5 . 7 5 
- 5 0 7 . 7 2 
- 6 2 9 . 0 0 
- 6 1 2 . O ' l 
- ' f O O . O u 
- ' • ' ) l . f 7 
- f 0 5 . 7 0 
- 5 0 2 . 5 7 
- 5 0 0 . 0 2 
- 5 2 0 . ' J U 
- 5 j j . l i a 
- 5 5 3 . . 1 ) 
- 5 > f 7 . 5 0 
- 6 0 6 . ' » ' f 
- 6 2 2 . J - J 
- 7 ' f O . JO 
- A v d . 1 0 
- 5 0 2 . 5'f 
- 5 j < i . 2 ( J 
- 5 » ' f . 2 1 
- ' 1 6 6 . 1 2 
- 7 I J J . 0 J 
- 5 7 5 . 3 0 
- 6 l ' i . J l 
- 5 3 2 . . 1 5 
- o 0 2 . 1 7 
- 5 6 0 . J 7 
- J 7 0 . 5 I 
- 6 J 2 . 7 5 
- 5 5 3 . 6 3 
- ' i • >. 7» 
- 5 7 5 . I J 2 
- O d O . 6 6 
- ' . 0 3 . 6 1 
- 5 ' f 6 . 5'f 
- ' i d 2 . 0 3 
- t ) 0 7 . . ? i 
- 5 5 6 . 5 J 
- 5 6 J . a » 
- 5 1 1 1 . •-.' ' i 

- 5 7 5 . 2 5 
- ' f ' i 7 . 7 7 
- 5 1 5 . 0 0 
- ' . 0 5 . ' f . > 
- ' . 7 3 . 7 1 
- 5 0 ' y . j 6 
- 5 6 a . 8 2 
- ' f ' f O . J l J 
- 5 0 ' i . 70 
- 5 7 0 . t i a 
- ' f 6 6 . 1 2 
- ' K . H . 71 
- ' i 6 7 . l l 
- 5 V 3 . 3 d 

I 7 ' f . 5 0 
1 6 5 . 3 7 
2 0 5 . Id 
1 0 0 . 3 6 
l o 2 . 5 ' i 
1 6 0 . 0 / 
1 6 1 . 4 5 
1 6 3 . 6 9 
1 0 1 . U 6 
16 9 . 0 0 
U O . ' f l 
l U u . ' . l 
1 / 3 . 3 J 
2 2 6 . « 7 
2 02 . 7 J 
2 ' i l . l o 
1 6 2 . 2 J 
1 6 3 . 6 8 
1 7 5 . J . 1 
1 6 3 . 7 7 
1 5 1 . U l 
2 5 5 . ' l O 
I t t 7 . ' i 2 
2 0 0 . 1 0 
1 7 3 . 5 6 
l O o . I 'l 
U ' l . ' i d 
l d 5 . C 5 
7 0 5 . 0 5 
I d O . ' i l 
1 6 2 . 7 6 
I V I . 2 0 
2 d O . U 5 
1 6 0 . 7il 
1 / 6 . 0 2 
15/.4b 
2 0 2 . J J 
H 1 1 . 2 0 
1 U J . 6 5 
1 d 1 . 1 3 
1 U 7 . 3 Y 
l ' f 5 . d ' f 
1 6 d . 0 6 
l o l . 3 6 
1 5 ' . . 2 d 
1 0 5 . 2 J 
l . l 5 . 2 d 
1 -^3 .56 
1 0 J . 7 1 
I d 5 . 9 5 
1 5 1 . d l 
1 5 2 . 6 0 
1 5 2 . 1 3 
1 9 3 . 2 d 

0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 

0 . 0 
0 . 0 
0 . 0 
0 . t l 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 

0 . 0 
0 . 0 
0 . 0 
0 . 0 
O . U 

0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
O.t i 
0 . 0 
0 . 0 

o.a 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 

. 0 . 0 
0 . 0 
O . J 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
t j . t) 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 

U.O 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
o.o 
O . J 
0 . 0 
0 . 0 
0 . 0 
i i . t ) 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
O . J 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
U.O 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
o . t i 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 

7 . u d 
6 . 0 1 

- 2 . 5 d 
- 0 . 1 6 
1 2 . 3 ' -

1 . 9 7 
1 0 . o A 

d . i 7 
l . t tO 

- 1 3 . 0 / 
- 1 0 . 0 9 
- 1 9 . 2 ' ! 
- 1 0 . d o 

1 2 . 7 7 
- 0 . 9 7 

- J ' i . i O 
1 2 . 13 

- 3 9 . 0 6 
- 2 t t . 7 5 
- 3 2 . 2 / 

0 . 3 3 
- l . O d 

i . O ' i 
I ) . 3 0 

- 2 i . 2 2 
- 2 < i . 0 d 

: . i 5 
1 2 . ' . J 

- 1 0 . d 5 
- I d . d d 

1 2 . 3 5 
- 2 o . 0 0 
- 1 6 . 9 0 
- ' f 3 . 1 J 

9 . 3 0 
1 1 . 7 t t 

- 1 9 . 9 5 
2 2 . d 6 
- J . 5 d 

- 1 1 . 0 6 
- 2 7 . 2 5 

2 . 1 . ^ 
- 1 2 . 6 6 

0 . 6 3 
- ' . . . < I. 

- 2 ' f . : 
- 1 0 . 0 1 

^ l . ^ ^ ^ 
- 2 . . 6 5 
- 1 7 . d 5 

i t . i i 
- 3 . ' i 5 
- 5 . d 7 

- 2 2 . 2 9 

1 - 2 5 9 9 
1 - 1 0 8 3 
1 I W * . C . 
2 - 1 
2 - 1C83 
2 - 2 5 9 9 
3 - 2 0 7 d 
3 - 2 5 9 9 
3 - I 
3 - i C 8 3 
3 - 3 6 8 5 
*. - 2C78 
' 1 - 3 5 0 7 
' i - 2 5S9 
>* - 1 
* * - 5 1 3 1 
A - 1 0 8 3 ~ 
A— 3 6 y 5 ->. 
5 - 2 0 7 1 ; 
5 - 2 3 8 1 

5 - 3 e i 7 
5 - 5 1 3 1 
5 - 1 
5 — 2 5 9 9 
5 - 1 C 8 3 
5 - 3 5 0 / 
6 - I 
6 2 5 ^ 9 
6 2 0 i S 
6 - - 1 0 8 3 
6 - .5 :07 
6 — 2 3 8 1 
6 - - 5 I • 
" - 2 0 . d 

- 2 L 9 9 
^ - 1 0 8 3 

3 50 7 
- 5 1 3 1 

1 
8 _ 1 
8 - 1 0 8 3 
e - 5 1 3 1 
8 - 3 5 0 7 
8 - 2 5 9 9 
9 - 2 5 9 9 
S - 1 0 8 3 
9 - 1 
S - 5 ,• 3 1 

1 0 - 1 0 8 3 
1 0 - I 
1 0 - 3 6 t 5 
1 0 - 2 5 9 9 
1 1 " 2 5 > -y 
M - 1.083 
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B A S I C J U A y i T V CORRECTIUNS TOR L « I I T U O E , L U R V A T U K E , FKEE A I K , ttUU&OEK. AND TEHBAJ/u 
enuc iJEP. f . r i N s n y = 2 . f o G M / C C , T t R K A i N n . N s n v M U L T I P L I E R = i . o o , N o ' T E R R A i N C u R R E c n S S s A P P L I E D 

STA 
1 

11 
17 
17 
12 
17 
13 
13 
13 
IA 
I'. 
I -• 
15 
15 
1'̂^ 
15 
1 3 
I ' J 
l o 
16 
1 . 
1 / 
17 
1 / 
17 
I / 
16 
Irt 
l a 
I d 
I d 
10 
19 
19 
19 
10 
19 
?1) 
• 0 
>3 

7 0 
2 1 
^ l 
21 
2 1 
7 1 
i d 
27 
2 i 

7 2 
2 ? 
i i 
2 3 

LAT 

3 8 . 5 ' . 3 3 
3 8 . 5 'f50 
3 C . 5 A 0 3 
3 0 . 4 6 3 0 
3 8 . 3 ' > 6 7 
3 0 . 4 6 6 / 
3 8 . 5 2 7 1 
. < l ) . 5 7 6 / 
3 0 . 5 170 
? > . 5 U 7 
3d. ' . ' . . ' ) 3 
3 H . 4 / 1 / 
3 n . 3 0 5 0 
3 0 . 5 0 5 0 
J i . 5 0 I 5 
3 o . I 1 6 / 
Jd . 1 7 3 3 
3 U . 5 J 1 7 
3 h . 5 0 U 6 
3 ; ^ . 4 / 3 3 
3 d . 4 i l J 3 
3 8 . 6 1 0 / 
3 0 . 5 0 33 
3 d . 4 5 0 0 
3 8 . 0 0 5 0 
3 0 . 6 6 3 3 
3 d . t o o o 
3 6 . M 4 d 
3 U . 4 0 6 / 
3 8 . 0 7 0 5 
3 0 . 2 3 0 2 
3 a . e . 7 ? 6 
3 0 . 6 0 1 / 
J 6 . 2 » 2 5 

3 8 . 7 / 0 0 
3 d . 1 5 0 0 
3 8 . 2 6 5 0 
3 6 . 6 0 3 3 
3 8 . 5 6 . 5 
3 b . 3 S ' , 7 
3 6 . 1 5 0 0 
3 8 . 1 ^ 3 0 
3 1 ' . 6 0 3 3 
J U . 5 0 0 3 

3u.5*".yo 
3 d . 3 0 0 7 
3 a . 6 . ; 6 / 
3 0 . 3 1 1 7 
3 0 . 5 ' . O 7 
3 0 . 6 0 1 I 
3 0 . 1 5 6 / 
3 0 . 1 5 6 / 
3 d . 5 4 1 3 
3 a . 7 6 / 5 

I UNl.; 

1 1 2 . 5 9 3 6 
l l . ? . 60 I 7 
I 12.5><'><. 
1 1 2 . 9 7 J 3 
I I J . O O H : 

1 1 2 . 0 5 6 7 
1 U . ' i04 / 
1 1 2 . 3 5 0 0 
I 1 2 . 6 0 4 / 
1 1 2 . 4 5 0 0 
1 1 2 . 9 3 5 0 
I 1 2 . O l o 7 
1 1 3 . 0 0 3 3 
1 1 7 . 4 0 6 7 
I I . . . 6 0 0 0 
1 1 2 . 3 ^ 6 7 
1 1 2 . 2 /'JO 
I 1 ?.7(>'>0 
1 1 2 . 6 0 4 5 
i l 2 . 0 ' ) l 7 
1 1 7 . 0 5 0 0 
I 1 7 . 5 0 0 1 
l U . 4 0 d 3 
I 1 2 . 2 2 3 3 
I I 3 . < : 2 02 
1 1 2 . 1 5 3 3 
1 1 7 . 5 0 6 / 
M 2 . ' . 2 3 3 
1 1 2 . 7 H 6 7 
1 1 7 . 6 0 / / 
1 1 2 . 6 4 0 2 
1 1 7 . 6 3 6 7 
1 I 2 . 5 2 ? . 3 
1 1 2 . 1 2 0 3 
1 1 2 . 0 U S 0 
1 1 3 . 0 0 50 
n 7 . 0 6 4 ? 
1 1 7 . 5 5 . t 3 
l U . 5 / 6 2 
1 1 7 . 6 333 
I 1 3 . 1 3 1 ) 0 
l l J . 1 4 1 7 
1 1 2 . 5 0 1 / 
1 1 2 . 6 0 4 2 
1 1 7 . 5 5 3 / 
1 1 2 . 1 5 0 0 
1 1 2 . 2 0 0 0 
n 7 . ^ ? J3 
1 1 2 . 5 6 5 ? 
1 1 2 . 5 uod 
I 1 3 . 2 0 5 0 
1 1 3 . 2 0 5 0 
1 1 2 . 5 6 4 5 
I 1 2 . 5 4 0 0 

F L H V 

6 0<)2.0 
6 0 o 6 . 0 
6 0 6 0 . 0 
5 0 1 1 . 1 
4 9 5 7 . 3 
5 000.*^' 
6 1 1 0 . 0 
5 8 9 7 . 3 
6 1o ) . J 
6 5 3 6 . 7 
5 1 9 . 3 . 1 
5 J 3 2 . 0 
4 0 5 7 . 0 
6 1 0 0 . 4 
62 ' i 5 . ; ) 
6 2 / 0 . 0 
6 06 1 .0 
^ 6 o l . 7 
6 2 ( > 0 . 0 
5 5 2 / . 0 
6 0 5 / . 1 
5 9 3 0 . J 
7 2 3 0 . 0 
'= .^21.1 
5 1 7 1 . ' ) 
5 3 2 3 . I 
6 9 0 1 . 0 
589 1.0 
7 2 6 2 . 1 
3 9 1 2 . / 
5 0 1 J . 0 
5 0 / 5 . 0 
6 5 0 0 . J 
7 0 4 ' f . 0 
5 7 ' I 4 . 0 
5 3 6 0 . I 
fl'»64.9 
6 1 » 5 . 5 
6 J J U . O 

' . 1 1 0 . 7 

5 501.0 
5240. I 
5960.0 
6 250.8 
664 6.0 
660 2.1 
5410.7 
11165.0 
6735.0 
50O7.7 
5 04 7.9 
504 7. i 
6920.0 
4047.rt 

b t . S r R v t O 
(.i'AVI TV 

1 4 5 7 . 3 5 
14 5 2 . 3 0 
1 4 5 2 . 1 3 
1 5 1 0 . 0 0 
152 5 . 6 4 
1 5 1 3 . 2 7 
1 4 4 : > . 0 1 
l ' ' f 5 3 . 5 0 
1 4 4 0 . 0 1 
1 4 7 7 . 7 0 
1 J 0 ; . 0 1 

i5o'^.r/ 
1 5 2 ^ . 9 8 
1 4 4 / . 6 0 
1 4 J O . 4 0 
13 0 4 . d 9 
1 4 0 1 . t i 
l ' . 6 0 . 5 0 
1 4 3 4 . 2 5 
1 4 0 0 . 3 ^ 
1 4 / 5 . 2 7 
14 /O.ifO 
13 04.00 
147/.'•'> 
1401.61 
1405.79 
141 /.40 
I 4 ; ) , j . i 6 
1 3 J 7 . . 1 / 
1 4 7 1 . 0 0 
1 4 3 < . . l l 
l f < 2 . i a 
1 4 4 0 . ' . 0 
1 3 0 2 . 1 6 
14 0 2 . 1 9 • 
1 4 0 0 . 6 0 
1 7 4 0 . 1 3 
I 4 6 7 . o 0 
I'f 4 0 . 5 4 
1 4 7 2 . 2 5 
1 4 / 1 . 0 2 
1 ' .O'l . 6 2 
I'f Vo. 10 
I 4 3 f . 3 l 
1 4 2 6 . 8 6 
1 3 7 7 . 4 6 
l f d 6 . 5 0 
1 0 0 2 . 0 3 
I 4 l d . 6 0 
14 / 6 . 2 0 
1 5 0 3 . 1 6 
1 5 0 3 . 5 1 
1 4 0 7 , 7 0 
1 5 0 7 . U 

• 4.<«-<.«»i.»*4«*^.j .««**« ClIRKtCTIONS 
*LATITU(il- Cl/kV FREt BOOO 

AIR 
T E K K A I N « 

INNER OUTbk TOTAL 

2 0 5 3 . 4 . J 
2 0 5 1 . 3 7 
2 0 5 2 . 2 5 
2 0 4 4 . 3 4 
2 0 3 0 . 0 4 
204 4 . )5 
2 0 5 0 . 3 0 
20 5 4 . 6 . , 
2 U 4 S . 4 1 
2 0 5 5 . I C 
2 0 4 5 . 1 3 . 
2 0 4 5 . 4 3 
20 3d. 'J•< 
2 0 5 5 . 3 0 
2 0 4 8 . 0 5 
2 0 1 4 . 2 0 
2 0 1 0 . 2 5 
2 u 5 5 . 0 d 
2 0 4 0 . 6 / 
2 0 4 5 . 5 / 
2 0 4 0 - 4 5 
2 0 5 7 . 6 5 
2 0 5 6 . 1 2 
2 0 4 3 . : > ? 
2 0 1 1 . 5 1 
2 0 6 4 . 0 4 
2 0 5 6 . 7 1 
2050 .111 
2 0 4 7 . 6 2 
2 0 1 0 . 7 4 
2 0 2 5 . 0 2 
2 0 5 0 . 7 0 
2 0 5 6 . 8 5 
2 0 2 7 .0 7 
2 0 7 1 . 6 / 
2 0 1 7 . 2 1 
2 0 2 7 . M. 
2 0 5 7 . 0 0 
2 0 5 3 . 6 / 
2 0 3 5 . 1 1 
2 0 1 / . 2 1 
2 0 1 / . 6 5 
2 0 5 7 . 0 0 
2 0 4 0 . 6 5 
2 0 5 3 . 0 2 
2 0 3 1 . 1 2 
t 0 5 9 . u 5 
2 0 3 1 . 3 8 
2 0 5 ^ . 2 9 
2 0 5 6 . d 5 
2 0 1 7 . 7 9 
2 0 1 7 . 7 0 
2 0 5 1 . 5 5 
2 0 / 1 . 4 5 

1 . 5 0 -
1.5U -
1 . 5 0 -
1 . 4 1 -
1 . 4 1 -
1 . 4 2 • 
1 . 5 0 • 
1 . 4 0 
1 . 5 0 -
1 . 5 1 
1 . 4 3 
1 . 4 5 
1 . 4 1 
1 . 5 0 
1 . 5 1 
1 . 5 1 
1 . 5 0 
1 . 4 / 
1 . 5 1 
1 . 4 6 
1 . 5 0 
1.4 -; 
1 . 5 1 
1 . 4 9 
1 . 4 3 
1 . 4 5 
1 . 5 2 
1 . 4 0 
1 . 5 1 
1 . 4 0 
1..4 0 
1 . 4 0 
1 . 5 7 
1 . 4 7 
1 . 4 4 
1 . 4 5 
1 . 3 6 
1 . 5 0 
1 . 5 1 
1 . 5 0 
1 . 4 / 
1 . 4 4 
1 . 5 0 
1 . 5 1 
1 . 5 2 
1 . 5 2 
1 . 4 5 
0 . 0 9 -
1 . 5 2 
1 . 5 0 
1 . 4 2 
1 . 4 2 
1 . 5 2 
1 . 4 0 

- 5 / 2 . 7 6 
- 5 7 0 . 4 1 
- 5 / 0 . 5 1 
- 4 / 1 . 1 3 
- 4 6 6 . 1 2 
- 4 / 0 . 6 / 
- 5 / 4 . 4 o 
- 5 5 4 . 4 6 
- 5 7 9 . 1 5 
- 6 l 4 . 5 i 
- 4 0 8 . 7 6 
- 5 0 1 . 3 4 
- 4 o 6 . 0 9 
- 5 8 1 . 0 7 
- 5 0 7 . 1 4 
- 5 8 9 . 5 C 
- 5 6 0 . 0 6 
- 5 3 2 . 3 3 
- 5 0 8 . 5 5 
- 5 1 9 . 7 5 
- 5 6 9 . 4 d 
- 5 5 0 . 3 a 
- 6 / 0 . n 
- 5 4 / . 3 / 
- 4 8 6 . 2 9 
- 5 0 0 . 5 0 
- 6 4 8 . 8 / 
- 5 5 3 . 8 7 
- 6 d 2 . 7 2 
- 5 5 5 . 0 2 
- 5 5 o . 5 0 
- ' J 5 2 . 3 7 
- 6 1 9 . 6 1 
- 7 ' i 6 . 0 / 
- 4 9 7 . 8 5 
- 5 0 4 . 0 3 
- 0 4 2 . 7 0 
- 5 0 2 . 4 y 
- 5 0 5 . 0 8 
- 5 7 5 . 2 0 
- 5 2 5 . 7 6 
- 4 0 2 . 7 1 
- 5 6 3 . 0 3 
- 5 0 0 . 5 3 
- 6 7 4 . 8 2 
- 6 2 0 . 2 2 
- 5 0 0 . 7 4 

- 1 0 4 9 . 3 4 
- 6 3 3 . 1 9 
- 5 6 3 . 0 0 
- 4 / 4 . 6 4 
- ' f 7 4 . 6 4 
- 6 5 0 . 5 7 
- 4 6 5 . 2 2 

1 0 6 . 5 6 
1 8 5 . 7 9 
1 0 5 . 0 3 
1 5 3 . 4 6 
1 5 1 . 0 1 
1 5 5 . 9 0 
1 8 7 . 1 1 
1 8 0 . 6 0 
1 0 8 . O f 
2 0 0 . 1 0 
1 5 9 . 10 
1 0 3 . ^ 0 
1 5 1 . o O 
1 8 9 . 2 7 
1 9 1 . 2 5 
1 9 2 . 0 1 
1 0 5 . 6 1 
1 7 3 . 3 0 
1 9 1 . 7 1 
1 6 9 . ^ 0 
1 8 5 . 4 0 
1 8 1 . 0 0 
2 2 1 . 4 4 
1 7 8 . 4 5 
1 5 6 . 3 3 
1 6 3 . 0 2 
2 1 1 . 3 6 
1 0 0 . 4 1 
222 .3 'y 
1 8 1 . 0 7 
1 8 1 . 2 0 
1 7 0 . 9 2 
2 0 1 . 8 3 
2 4 3 . 3 0 
1 6 2 . 1 5 
1 6 4 . 4 2 
2 / 4 . 5 4 
1 8 9 . /3 
1 9 4 . U 9 
1 0 / . 3 d 
1 7 1 . 2 4 
1 6 0 . 4 / 
1 0 3 . 6 8 
1 9 1 . 7 0 
2 0 3 . 5 3 
2 0 4 . 6 J 
1 6 5 . 7 0 
3 4 1 . 9 2 
2 0 6 . 2 5 
1 8 3 . 6 7 
1 5 4 . 5 9 
1 5 4 . 5 9 
2 1 1 . 9 2 
151 . : i 2 

0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 

0 . 0 
0 . 0 
0 . 0 
0 . 0 
O .U 
0 . 0 
0 . 0 
0 . 0 
0 . 0 

0 . 0 
0 . 0 
O.U 
0 . 0 
0 . 0 
0 . 0 
O .U 
o . o 
0 . 0 
0 . 0 
0 . 0 
O . U 
0 . 0 
O .D 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
a . t i 

O.U 
O . U 
O.U 
0 . 0 
0 . 0 
O .U 

0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
U.O 
0 . 0 
0 . 0 
O . J 
0 . 0 

0 . 0 
U.O 
0 . 0 
0 . \ i 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 

0 . 0 
0 . 0 
0 . 0 
Q.O 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
O.U 
0 . 0 
0 . 0 

0 . 0 
O.C 
O.U 
O.U 
0. (1 

0 . 0 
0 . 0 
O.U 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 

0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 

0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 

o . o 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 

0 . 0 
0 . 0 
0 , 0 
0 . 0 
0 . 0 

BOUG ANUHALY STA CAP 
* 2 0 0 . 0 * « 

- U . 4 3 H I 
- 1 6 . 4 6 12 1 0 8 3 
- 1 6 . 9 4 12 I 

- 8 . 6 4 12 2 5 9 9 
- 0 . 3 0 12 2 3 8 1 

- 1 0 . 3 7 13 2 5 9 9 
- 1 9 . 4 5 i 3 1 
- 2 8 , 7 8 1 3 1 0 8 3 
- 2 0 , 4 0 14 I 
- 1 4 , 5 4 14 1 0 8 3 

- 7 , 9 9 14 2 5 9 9 
-4.65 15 2599 
0.17 15 3507 

-17.49 15 1083 
-23-18 15 1 
-33,42 15 3598 
-34.72 16 3598 
-29.01 16 1083 
-19.09 16 1 

1.76 16 2599 
11,31 17 2599 
-3.24 17 1 
-5.28 17 1083 

-48.10 17 3598 
<>.5d 17 3ui6 

-^^2.21 18 3598 
-3.32 18 1083 
2.13 18 1 
3.36 18 2599 

-15.09 18 4099 
-15.16 19 4099 

4.45 19 1 
-0.19 iH 10U3 

-22.81 19 5165 
-45.22 19 3598 
12.35 19 2599 

-20.44 20 5165 
l.t)5 20 1083 

-4.86 . 20 1 
-26.46 20 4099 

0.86 20 2599 
'.77 21 2599 

- i . i ^ 21 1083 
-19.01 21 4099 
-6.38 21 I 

-31.59 21 5165 
-30.97 22 1083 
-31.92 22 5165 
-a.ia zz i 
-1.83 ZZ 4099 
4.00 ZZ 2599 
'1.35 ZZ 3816 

-6.71 23 I 
23.03 23 4099 
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OASIC J I - A V I T V CLiRHiECT I l ) ^ S JGR L A T I I l l O t ; , C U k / A T U P t , f-RCE 
4 0 G. - l /CC, T L R K A I N L t N S l l V M U L T I P L I E R = 1 . 0 0 H n i J l . o r R Df . igS ITY ^ 

A I R , bOUOUER, AND T E R R A I N 
NO T E R R A I N CURRECTIONS A P P L I E D 

STA 
4 

LAT I PNG l \ . 2 \ l MOStfVLO 
oi 'Avi rv 

( ' 2 3 3 8 . 3 7 0 0 I l , . 0 5 2 5 OoOO.J 1 2 0 3 . 0 0 

. o 
I 

' c 

o 

i o 
/-^ 

o 

o 

o 

o 

-o 
-ml 

- 'O 

o 

c 

• o 

3 0 . 1 5 0 3 
3 . ) . 4 o 7 5 
3 J. 7 3 0 3 
3; 1.5 )7ti 
3 8 . 0 4 00 
3 0 . 1 6 3 3 
3 d . 1 6 o 7 
3 d . 5 2 1 5 
3 0 . 7 / 3 3 
3 0 . 4 5 0 0 
3 0 . 0 6 7 5 
3 d . 7 0 6 / 
3(1 .51 13 
3 0 . 4 6 0 0 
3 0 . 1 6 6 7 
3 0 . 5 0 2 6 
3 0 . 4 0 0 / 
3 8 . 1 / 1 / 

2 / 3 8 . 3 ' y o / 
/.t^ 3 0 . 4 1 1 3 

3 0 . 6 7 1 / 
3 8 . 5 0 3 7 
3 0 . 1 7 3 3 
3 0 . 5 0 77 
i 0 . 6 / l 7 
3 0 . 170 3 
3 0 . 1 7 0 3 
3 0 . 5 2 1 6 
3 0 . 7 0 6 7 
3 6 . 'J.'.<'\ 

3 6 . 0 n / 
3 0 . 0 0 2 3 
' l o . 1 0 0 0 
3 0 . 4 6 1 7 
. . 6 . 1 0 5 0 
3 ,1 . ' • 603 
3 d . 9 5 5 0 
3 0 . 6 1 4 0 
•10.00 10 
3 8 . 04 0<: 
3 h . 6 i l 3 
3 0 . 2 10 J 
3 b . 9 6 J J 
3 0 . 0 / 0 2 
3 4 . 6 3 7 5 
3 b . 0 4 1 0 
3 0 . 7 7 1 / 
W . t ) l , ^ . \ 

? 6 . ( . 7 Ul 
'.5 3 ^ . 2 7 17 
> . 3 ^ . 2 2 17 
3 . 3 . ; . 63 61 
if> 3 0 . 0 7 5 2 
\ I I t . ; i . ' . . 

7 3 
2 4 
7 ' f 
^ f 

7 4 
2 4 
7 5 
2 5 

2 ' i 
2 ' . 
7 ' . 
2 6 
?0 
^ 6 
27 
2 / 
2 / 

7 0 
2 0 
7 0 
7 0 
7 " 
3 0 
JO 
3 0 
31 
3 1 
31 
3 1 
? l 

* £-

3 7 
3 7 
32 
3 ? 
3 3 
3 J 
3 3 
i . i 
i'* 
3 4 
3 4 

( 5 

I I . ' . 0 ; 1 0 0 
I I . . i>>)75 
I t 7 . 0 73J 
I. < , ' . .>'.13 
n . : . 4 2 5 8 
U 3 . 1 1 I 7 
1 1 3 . 1 4 0 0 
1 1 2 . 5 ( . 2 5 
1 1 7 . 0 0 ' i O 
1 1 2 . 0 5 3 3 
1 1 2 . 3 2 20 
I I .' . J 3 1 7 
i 1 2 - 5 6 4 0 
1 1 7 . 4 0 0 0 
II > . 17 3 3 
1 1 2 . 5 6 / 6 
1 1 7 . 0 4 3 2 
1 1 3 . 0 0 0 0 
1 1 J . 0 1 3 3 
1 1 3 . 0 5 0 3 
11 2 .D '>00 
1 1 2 . 5 0 2 0 
1 1 3 . 2 0 3 3 
l i 7 . 5 W 6 2 
1 1 2 . 6 6 2 3 
11 J . 0 7 5 0 
1 1 3 . 0 5 5 0 
1 I 7 . 5 f . 3 0 
1 1 7 . i ;>? i 
1 1 2 . 5 0 4 5 
1 1 2 , 3 ' * 6 0 
I 1 2 . O'f 30 
I 1 3 . 2 1 6 / 
1 1 3 . 1 2 0 3 
1 . 1 3 . 1 4 0 0 
1 1 3 . D-fO 
I 1 7 . 6 0 2 0 
1 1 2 . 5 i i 0 3 
I 1 2 . 0 1 / 7 
I 1 2 . 3 5(.5 
1 1 7 . 5 / 7 0 
I I J . 1 6 03 
U 7 . 2 3 2 5 
1 1 7 . 7 /.IO 
1 1 7 . 5 5 70 
1 I 7 . 0 ' ) 12 
n 3 . 10 17 
U 2 . 0 105 
1 I / . • J O O ( . 
J 1 3 . 1 4 0 0 

I I J . l ' ) 50 
1 1 7 . 5 0 6 0 
) 1 7 . ' ' 1 . 7 7 
I I > . . M ) ,, > 

5260 .11 
;I56 7 .0 
5 2 6 ' J . O 
7 l . " ' y . o 
4 0 5 5 . 0 
5 1 2 0 . 1 
5 1 3 3 . 0 
7 1 4 J . J 
5 3 3 0 . 2 
9 4 3 6 . 0 
5 1 J 4 . J 
5 2 7 7 . 2 
7 2 0 J . J 

1 1 3 0 5 . 1 
5 0 7 5 . 1 
6 8 d i ) . 0 
6 1 / 0 . 1 
5 1 4 3 . 0 
4 0 5 7 . 3 
5 1 5 2 . 2 
5 006 . 1 
6 6 4 0 . 0 
5 0 ? . / . 1 
6 4 0 0 . 0 
5 7 2 ' f . l 
5 1 5 1 . 0 
5 1 J 0 . 1 
6 5 0 3 . 0 
0 1 4 0 . 6 
6 ? d 0 . 0 
5 0 / 6 . 1 
6 1 1 0 . O 
5 0 ' . ' , . o 

5 55 5 . ' t 
5 0 2 0 . 0 
5 0 0 3 . 7 
4 6 6 7 . 0 
6 0 3 3 . 0 

6 1 2 J . / 
6 7 6 5 . -f 
6 1 6 0 . 0 
5 0 3 5 . 1 
70 ' . 3 . ' J 
55 0 0 . 1 
6 3 6 ) . 0 
6 3 0 1 . 5 
5 0 3 5 . 1 
6 4 0 7 . •) 
6 0 6 0 . 0 
5 0 1 0 . J 
5 0 / 0 . 1 
6 1 0 0 . 0 
65 1 0 . 1 
I . I . - , r ' , 

14 0 5 . 0 5 
1 / 7 7 . 3 9 
1 4 0 7 . 7 0 
1 3 ! , 6 . 4 0 
1 5 ' y < . l 5 
1 5 0 3 . 3 6 
1 5 0 1 . < , v 
1 3 M / . 5 . J 
1 4 0 6 . 3 0 
127 5 . 5 0 
1 5 V J . 2 7 
1 5 0 1 . / O 
1 3 7 6 . 6 1 
1 0 0 5 . 6 / 
1 5 0 3 . 5 1 
1 3 0 0 . 0 1 
1 4 < . / . 2 3 
1 5 0 4 . 4 0 
1 5 2 / . 1 0 
1 5 2 9 . 5 0 
1 5 0 5 . ' r 6 
14 1 2 . 6 3 
150'f . 0 0 
142 7 . 5 2 
1 5 0 / . 0 2 
15115.42 
1 5 0 / . 0 2 
14 7 0 . / 9 
1 3 7 3 . 4 2 
1 4 . 7 . 4 3 
1 5 0 1 . 3 9 
1 4 2 2 . 0 0 
1 5 0 1 . 3 0 
1 5 1 5 . 0 0 
1 5 0 0 . 0 3 
1 4 / 8 . y o 
1 6 ( ) 4 . 4 6 
1 4 / 7 . 1 1 
14 16.5/ 
130 3.33 
14 7 3.04 
1 5 1 J . 3 / 
1460.01 
156 7.04 
1465.11 
14 1 3 . 2 0 
15 1 3 . 0 1 
l ' t O O . 0 5 
1 4 / 4 . 6 5 
1 5 1 3 . ' . / 
1 5 0 5 . 5 2 
1 4 / 0 . 5 0 
1 4 0 1 . 2 9 

• <,«*<.;ii«--,.^«« *<•«•<•**«.).<. L 0 R R 6 C T KINS 

• L A T l T U i J = CUHV F K F E IU1UG 
A I R 

2 0 3 6 . 5 / 1 . 2 4 - 9 1 0 . 4 3 2 9 6 . 6 2 

T E K K A I N * BUUG 
INNl .R UUTbR TOTAL • ; 

2 0 1 / . 0 4 
2 0 3 0 . 3 5 
2 0 6 * ; . 0 3 
2 0 5 0 . / 3 
2 0 7 7 . 0 3 
2 0 1 0 . 3 3 
2 0 1 6 . 6 7 
2 0 4 9 . d i 
2 0 / 1 . 5 6 
2 0 4 3 . 6 0 
2 0 0 0 . 0 / 
2 0 / 4 . 0 2 
2 0 4 0 . 9 1 
2 0 4 4 . 4 8 
20 1 0 . 6 / 
2 0 - ' . « . 1 4 
2 0 ' i 6 . 9 2 
2 0 1 ' ) . iO 
2 0 3 6 . 0 ' . 
2 0 ' . 0 . 74 
2 0 6 3 . 0 1 
2 0 4 0 . 7 4 
7 0 1 5 . 2 5 
20 4 0 . 5 / 
2 0 6 3 . 0 1 
2 0 1 0 . 6 0 
2 0 1 9 . 6 0 
2 0 4 0 . 8 1 
2 0 7 3 . 1 3 
7 0 5 0 . 7 4 
2 0 / 7 . 1 0 
2 U 0 4 . 2 O 
2 0 1 5 . 0 3 
2 0 4 4 . 5 5 
2 0 2 1 . 1 5 
2 0 4 5 . 1 3 
2 0 d 7 . 0 / 
2 t ; 5 / . 0 ' . 
2 0 0 4 . I I 
70 0 / . 6 5 

. 2 0 5 0 . 4 6 
2 0 2 3 . 1 0 
2 0 0 J ; . 71 
2 0 0 0 . 1 0 
2 0 6 0 . 0 0 
2 e 0 7 . 6 6 
7 0 7 3 . 4 0 
2 0 0 0 . 5 3 
7 0 5 0 . o O 
20 2 3 . ' . 0 
2 0 2 3 . 4 0 
2 0 5 9 . 0 0 
2 0 1 0 . 6 5 

I . 4 4 -4V' .> .3 3 
1 .4 1 - 0 0 5 . 4 0 
1 . 4 4 - 4 0 5 . 3 2 
1 . 5 1 - 6 7 5 . O P 
1 . 3 0 - 4 5 6 . 5 0 
1 . 4 2 - 4 0 1 . 4 2 
1 . 4 3 - 4 0 2 - 7 2 
1 . 5 1 - 6 7 1 . 2 f 
I . 'f5 - 5 0 2 . 0 1 
1 . 2 5 - 8 0 6 . 0 5 
1 . 4 3 - 4 J 2 . o O 
I . 4 4 - t t ' J t i , 10 
1 . 5 1 - 6 0 5 . 3 ' . 
0 . 8 5 - 1 0 6 2 . 4 0 
1 . 4 2 - 4 7 / . 2 0 
1 . 5 2 - 6 IO.O1 
1 . 5 0 - 5 0 0 . 0 6 
1 . 4 3 - 4 0 3 . 5 0 
1 . 4 1 - 4 6 6 . 1 2 
1.4 3 - ' f 3 ' f . ' i H 
1 . 4 0 - 5 4 5 . d O 
1 . 5 2 - 6 2 4 . 2 6 
1 . 4 1 - 4 7 3 . 6 2 
1 . 5 1 - 6 0 1 . / I 
1 . 4 0 - 5 3 0 . I d 
1 .4 3 - 4 0 4 . 4 1 
1 . 4 3 - 4 0 3 . 1 2 
1 . 5 2 - 6 1 0 . 6 2 
1 . 4 6 - / 6 6 . 0 3 
1 . 5 1 - 5 0 0 . 4 3 
1 . 4 ? - 4 7 7 . 2 0 
1 . 5 0 - 5 / 4 . 5 f 
1 . 4 2 - 4 / 4 . 5 ' f 
1 .4 / - 5 2 2 . 3 4 
1 . 4 1 - 4 7 2 . 0 5 
1 . 5 0 - 5 6 3 . 5 3 
l . j 7 - 4 J 0 . d ^ 
I . 5 t - 5 0 / . 2 2 
1 . 5 0 - 5 7 5 . 6 5 
1 . 5 2 - 6 J 6 . 0 5 
1.5 i i - 5 7 0 . 15 
I . 4 1 - 4 7 3 . 4 3 
1 .51 - 6 6 2 . 6 / 
1 .4 7 - 5 2 6 . 4 3 
1 . 5 1 - 5 0 7 . 9 5 
1 . 5 1 - 5 V 2 . A O 
1.4 1 - 4 7 3 . 4 3 
1 . 5 ) - 6 0 1 . 9 0 
l . 5 l j - 5 6 0 . / 5 
1 . 4 1 - ' f / l . ' ) 7 
1 .4 2 - 4 / / . 4 / 
1 -50 - 5 0 1 . 0 / 
1 . 5 1 - 6 1 2 . 0 / 

1 6 1 . 3 3 
2 o 2 . 3 0 
1 6 1 . 3 3 
2 2 0 . 1 0 
1 4 0 . 6 0 
1 5 6 . 0 0 
1 5 / . 2 2 
2 1 8 . 6 6 
1 6 3 . 5 1 
2 0 0 . 0 / 
1 5 / . 2 5 
1 6 1 . 6 1 
2 2 3 . 2 5 
3 4 6 . 2 1 
1 5 5 . 4 2 
2 1 0 . 6 0 
1 8 ' y . 2 0 
1 5 / . 5 0 
1 5 1 . 0 1 
1 5 / . / 8 
1 / / . 0 1 
2 0 3 . 3 4 
1 5 4 . 2 5 
1 9 5 . o y 
1 / 5 . 2 9 
15 7 . 7 / 
15 7 . 3 5 
2 0 1 . 5 1 
2 4 ' y . 5 5 
1 0 2 . 3 2 
1 5 5 . 4 5 
1 0 7 . l A 
1 5 4 . 5 6 
1 / 0 . 1 3 
1 5 4 . 0 0 
1 0 3 . 5 5 
1 4 2 . 0 2 
1 8 4 . / 5 
1 0 / . 5 0 
2 0 / . 10 
1 0 0 . 6 4 
1 5 4 . 1 0 

2 1 5 . 0 6 
1 / 1 . 4 / 
1 0 4 . / / 
1 9 2 . 0 O 
15 1 .10 
lOo .OO 
1 0 5 , 5 0 
1 5 3 . 70 
I 5 5 . ' j l 
1 0 0 . 5 6 
1 9 0 . 3 / 

O . U 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
t i .U 
0 - 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
O . U 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
J . O 
o . o 
O . U 
0 . 0 
0 . 0 
0 . 0 
O . U 
J . O 
0 . 0 

. 0 . 0 
0 . 0 
0 . 0 
0 . 0 
J . O 

0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
U.O 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
J . O 
0 . 0 
O . J 
0 . 0 
0 . 0 
O . J 
0 . 0 
0 . 0 
0 . 0 
0 
0 
0 
0 
0 
0 
0 . 0 . 
0 . 0 

o . o 
O . J 

0 . 0 
0 . 0 
0 . 0 
0 . 0 

0 . 0 
0 . 0 
O.t) 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
o . o 
0 . 0 

0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
O . J 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
U.O 
0 - 0 
C .O 
0 - 0 
0 - 0 
0 - 0 
0 - 0 
0 . 0 
0 - 0 
0 - 0 
0 - 0 
0 - 0 
0 . 0 
0 . 0 
0 . 0 
o . o 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
U.O 
0 . 0 
0 . 0 
0 . 0 
U.O 
0 . 0 
0 . 0 
0 . 0 

ANOMALY 
00-0 

-20-02 
10-57 

-25.36 
-43.63 
-10.06 
27.74 
&.1U 
6.90 

-11-17 
-38-61 
-21.31 
28-32 

-39-18 
-11-72 
-43-37 

5-20 
-15.53 
10.46 
10.04 
1.16 

13-99 
9-05 

-16-21 
2-70 

-16.80 
6.32 
10.94 
12.57 

-13-42 
15-31 

-16-21 
25-20 
3-63 
0-04 
22-09 
6.21 
12.25 
11.OJ 
0.13 

-1.55 
3.04 
3.39 
8.00 

24.60 
31.33 
6.78 
3.51 
0.25 
2.91 

-1.1/ 
6./9 
2.5d 
1.61 
1.82 

STA 
« 

23 
23 
24 
24 
24 
24 
24 
25 
25 
25 

• 25 
25 
26 
26 
26 
26 
27 
27 
27 
27 
28 
28 
28 
28 
29 
29 
29 
30 
30 
30 
31 
31 
31 
31 
31 
32 
32 
SZ 
i Z 
32 
33 
33 
33 
33 
34 
34 
34 
34 
35 
35 
35 
36 
36 
36 

CAP 
« 

5165 
2599 
5165 
1C83 

1 
4099 
2699 
2599 

1 
1083 
5165 
4099 
1083 

1 
5165 
2599 

1 
5165 
2599 
1083 
1C83 
5165 

1 
2599 

I 
5165 
2599 
2599 

1 
5165 

1 
5165 
5118 
25S9 
1UU3 
2599 
1083 
5165 

1 
5118 
5118 

1 
2599 
5165 
5165 

1 
5118 
2599 
5118 

1 
2599 
2599 

1 
5118 



lUvSlC G I ' A v n v C'lHRrCT IDNS I l > l A T I T U l i t , LUKVATURE, KRt t A I R , IJUUGUEK , Aî O TERRAIN 
0(iU(,UMi OfNSITY = 2 . 4 0 G.M/CC, fLI'-KAIN f)l:N.5JTY MULTIPLlEh = 1 , 0 0 , NU TEftKAlN CORRECTIONS APPLIED 

«ii«v««(i<t4*<(««««««««4i COKKECTIONS • * * * • « • • • • • * • * • • • • * 
S T A LAT LOMC. 

H 

M 3 0 , 6 4 6 5 1 1 7 , 5 ' . > ' f 5 

1 7 3 r , . 2 7 l 7 l l 3 . 7 2 3 ? 
3 3 3 0 . 6 5 0 0 1 1 7 . 5 0 0 6 

»3 3 0 . 7 3 6 / 1 1 3 . 0 0 . 1 3 
" JO 3 0 . 3 1 3 3 1 1 7 . 0 5 4 2 

JO . A 0 . 2 J o f I 1 3 . ( ) ' f 6 / 

J O 3 0 . 6 3 9 1 1 1 2 . 5 7 3 0 

i ' » J U . 3 5 3 J 1 1 2 . 3 0 2 2 
. 0 3 0 . 6 1 3 0 1 1 2 . 5 ^ 3 2 

'•!) 3 0 . 2 3 6 7 11 3 . 0 0 3 3 
'fO 3 6 . 3 6 9 / 1 1 2 . 2 2 7 3 

• l l 3 3 . 4 1 / 5 1 1 2 . 3 1 0 / 

4 1 3 8 . 6 7 1 2 1 1 2 . 5 4 1 0 
4 1 3 O . 2 4 0 J 1 1 3 , 2 4 1 7 

' • 7 3 0 . 6 1 » ; 3 1 1 2 . 5 5 0 1 

I t 3 0 . 4 4 0 8 1 1 2 . 2 2 1 5 
• 7 3 0 . 7 5 1 7 1 1 3 . 0 6 5 0 

•f3 3 8 . 5 2 0 3 1 1 7 . 3 0 0 3 

4 3 3 C . 5 0oO I 1 7 . "^40 0 

4 3 3 3 . 2 5 5 3 l l / . . 2 f - f / 
, 4 3 H . 2 5 0 3 1 1 3 . 2 2 5 7 

4 4 3 y . 5 0 4 ? 1 1 2 . 5 5 0 0 
4 4 3 0 . 5 4 1 3 1 1 2 . 2 6 5 0 
4 5 3 0 . 5 , 5 2 l l t . O O J . ^ 

4 5 3 0 . 5 100 l l ? . 5 6 ' f 5 
4 6 3 8 . 5 7 5 6 1 1 7 . 5 / 0 0 

4 6 3 d . 6 1 0 3 1 1 7 . 7 2 0 0 
A7 3 0 . 5 5 1 3 l } 2 . 5 r , l S 

f / 3 8 . 6 2 2 / 1 1 2 . 0 J O 3 

' ' 7 3 0 . 2 6 5 0 11 3 . 0 5 6 7 
4 3 3 0 . 2 6 5 0 1 1 3 . 0 7 5 0 
<fd 3 8 . 5 3 / 0 1 1 2 . 6 1 0 6 

4 3 3 0 . 6 / 3 / 1 1 2 . 4 3 3 0 
4 '? 3 0 . 5 3 0 0 1 1 2 . 6 3 / 2 
' lO 3 0 . 6 0 7 / 1 1 2 . 2 0 4 / 

^ 0 3 0 . 2 6 5 0 1 1 3 . 1 1 5 0 

5 0 3 0 , 2 6 5 0 1 I 3 , 1 ; J 3 J 
5i» 3 0 , 5 1 6 2 1 1 2 , 6 2 J 5 
5 1 3 8 , 7 3 2 5 1 1 7 . 6 0 1 2 

5 1 3 u . 5 ' ) 4 7 1 1 2 . 6 0 6 0 
5 1 3 0 . 2 6 5 2 1 1 3 . 1 0 1 7 
5 2 3 0 . 6 / 5 5 1 1 2 . 5 0 9 J 

5 2 3 8 . 2 6 5 2 1 1 . . . l o O O 
5 2 3 0 . / 4 0 0 1 1 2 . 2 1 2 / 

5 3 3 0 . 6 0 / 0 1 1 2 . 5 0 / 4 
5 3 3 0 . / 4 ? 5 1 1 2 . O 0 0 3 
5 3 3 0 . 7 6 5 3 1 1 3 . 0 0 3 3 

5 4 3 0 . 6 / 5 5 1 1 2 . 5 6 0 0 
5 4 3 0 . / ' f 5 3 1 1 2 . 5 / 4 3 

5 4 3 0 . 2 6 5 3 1 1 3 . 1 2 7 0 

5 5 J r i . o / 5 2 1 1 2 . 5 5 0 5 
5 5 3 3 . 2 6 5 5 1 1 3 . 0 6 5 0 

5 5 3 0 . / 5 4 3 1 1 7 . 3 6 / 5 
5 6 3 0 . ' . / 3 I 1 1 7 . 5 2 1 / 
r . -I (1 • /<; ? 1 t t •• -7 t .̂ rt 

L L i ^ V 

•sooo.o 
5 2 1 4 . 0 

5 / 5 0 . 0 

5 1 2 2 . 0 
0 / 0 1 . 0 
5 0 / J . l 

5 / 0 7 . 0 
L O l / 2 . 0 

6 4 1 4 . 0 
5 0 3 0 . 0 
6 1 6 6 . 0 

7 . . 6 3 . 0 

6 5 2 0 . 0 
5 6 7 . 5 . 0 

6 4 2 5 . 0 
5 0 7 7 . 1 
5 0 4 ' f . W 

0 7 / 2 . 0 
6 4 1 0 . 0 

5 5 0 1 . 9 
5 5 6 7 . - J 

6!>i ) t ) . J 

5 7 5 1 . 0 
0 3 7 7 . 0 

6 2 0 O . J 
6 3 2 ' » . 0 

5 6 2 1 . 0 

6 3 2 0 . 0 
0 2 0 0 . 9 

5 0 4 7 . 0 
5 0 7 0 . 9 

6 0 6 0 . 0 
7 1 6 4 . 0 

6 0 ' ) 5 . 0 
0 3 7 5 . 1 

5 0 1 4 . 1 

5 . ^ 3 / . O 

6 1 4 0 . 0 
5 2 0 4 . 1 

5 9 4 5 . 0 
5 0 1 5 . 1 

5 6 0 / 1 . 0 

5 7 / 5 . 9 

7 0 / 5 . 0 
5 7 3 5 . 0 
5 0 0 7 . 9 
5 0 2 5 . ) 

5 7 5 7 . 0 
5 0 2 0 . 0 

5 0 5 1 . 3 
5 9 1 I J . O 
5 0 3 7 . 1 

5 5 7'.^. 1 

6 2 0 0 . J 
r t /. '* 1 

O I l S L I - . V t O 

( . " A V I TY 

14 0 3 . 0 2 

1 5 0 0 . 0 2 
1 5 0 6 . 5 2 
1 5 0 7 . 6 3 
1 2 . . 2 . 3 / 

15r3./fc 
1 5 0 3 . 0 9 
1 1 7 2 . 8 0 
1 4 5 4 . 6 0 

1 5 1 2 . / 3 
1 4 0 / . 0 2 

1 3 1 / . 0 / 
l ' f 4 3 . 4 0 

1 4 / 7 . 6 4 

1 4 5 / . 0 2 
1 4 2 0 . 3 1 

1 5 1 7 . 1 0 

1 2 ' ) 5 . 7 0 

1 4 5 2 . 1 5 

1 4 0 0 . 2 3 
1 4 O'f. 0 0 

1 4 4 4 . 0 0 

1 4 5 4 . 4 2 
i 2 j l . 5 0 
1 4 5 3 . 4 2 

1 4 5 0 . 0 0 
1 5 1 0 . 2 6 

l f 4 7 . 7 2 
1 2 4 . 1 . 3 0 

1 5 1 2 . 0 0 
1 5 1 ! i . 0 7 

1 4 ' f 0 . 6 / 
1 4 1 6 . 7 0 

1 4 4 . . . 3 0 
1 3 2 4 . 6 4 

1 5 2 3 . 0 3 

1 4 0 0 . o O 
1 4 4 i ) . 3 5 
1 5 4 1 . 0 / 

1 4 / 5 . 7 0 
1 5 2 7 . 0 1 
1 5 1 3 . 0 1 

1 5 0 7 . 5 7 
1 3 6 3 . 0 2 
1 5 1 6 . 5 - : 

1 - J 5 5 . 4 1 
1 5 1 7 . 3 0 

1 5 1 1 . 0 / 
1 5 / 1 . 1 6 

1 5 2 0 . 3 0 
1 5 0 0 . 7 4 

1 5 1 4 . 0 0 

1 5 3 2 . 1 0 
1 4 / 0 . 5 9 
. . . . / -7 1 

• LAT l U I H L 

2 0 6 0 . t - 0 
7 0 7 3 . 4 ) 

2 0 6 1 . 0 0 

2 0 2 4 . 0 0 
2 0 3 1 . 5 3 
2 U . - ' 4 . o O 
2 0 6 1 . 0 1 
2 0 3 5 . 0 f 
2 0 5 / . 0 3 

2 0 2 4 . 8 0 
2 0 3 6 . 4 / 

2 0 4 0 . 6 7 

2 0 5 d . 5 0 

7 0 2 5 . 0 0 

2 0 5 0 . ?-2 
2 0 4 3 . 5 1 

2 0 2 0 . 12 . 

2 0 4 9 . 7 0 
2 0 5 6 . 5 3 

2 0 2 6 . 4 4 
2 0 2 6 . / O 

2 0 5 6 . 7 0 
7 0 5 1 . 5 5 
2 O 5 i . « : 0 

7 0 5 5 . 7 7 
2 0 5 4 . 5 6 

2 0 5 8 . J 2 

2 0 5 2 . ' . 7 
2 0 5 0 . / O 

2 0 2 7 . 7 ^ y 
2 0 2 7 . 2 9 

2 0 5 1 . ^ 5 
2 0 6 3 . 1 0 

2 0 5 L . 5 5 
2 0 6 4 . 4 2 
2 O 7 / . 2 0 

2 J 2 7 . 2 0 

2 0 4 9 . 3 4 
2 0 6 0 . 3 / 

2 0 5 6 . 2 5 
2 0 2 / . 1 0 
2 0 6 3 . 3 5 

2 0 2 / . 3 0 
2 0 6 9 . 1 0 
2 0 6 4 . 3 6 

2 0 6 0 . 2 5 
2 0 2 7 . 3 2 
2 0 6 3 . J 5 

2 0 6 9 . 5 0 

2 0 2 7 . 3 2 
2 0 6 3 . 3 2 
2 0 2 7 . 3 3 

2 0 7 0 . 2 0 
2 0 6 3 . 1 4 
•> . . V n f, -. 

CURV 

1 . 4 0 . 

1 . 4 3 • 
1 . 4 0 • 

1 . 4 2 • 
1 . 3 5 
1 . 4 7 

i . 4 0 
1 . 1 4 • 

1 . 5 1 
l . ' f ? 
1 . 5 0 
1 . 4 0 

1 . 5 1 

1 . 4 / 

1 . 5 1 
1 . 4 0 

1 . 4 2 
1 . 4 5 
1 . 5 1 

1 . 4 6 
1 . 4 / 

1 . 5 1 

1 . 4 8 
1 . 3 0 
1 . 5 1 

1 . 5 1 
1 - 4 / 

1 - 5 1 

1 - 3 3 
1.4.-> 
1 . 4 1 

1 . 5 0 
1 . 5 1 

1 . 5 0 
1 . 4 ' f 
1 . 4 1 

1 . 4 5 
1 . 5 0 
1 . 4 3 

1 . 4 0 
1 . 4 1 

1 . 4 0 

1 . 4 4 
1 . 4 / 

1 . 4 0 
1 . 4 7 
1 . 4 1 

1 . 4 0 
1 . 4 1 

1 . 4 2 
1 . 4 0 
1 . 4 1 
1 . 4 7 

1 . 5 1 
1 /. 1 

HKEL 
A I R 

- 5 5 4 . 7 2 
- 4 0 0 - 3 3 

- 5 4 0 . 6 2 
- 4 3 1 . 6 1 
- 0 2 6 , 3 6 ' 
- 4 / 7 , 0 1 

- 5 4 4 , I J 
- 9 5 6 , 1 6 

- 6 0 3 . 0 2 
- 4 7 3 . 8 J 
- 5 7 0 . 7 2 
- 7 2 0 . « 5 

- 6 1 2 . 9 0 

- 5 3 2 . 6 4 

- 6 0 4 . 0 6 
- 5 f 7 , 0 7 
- 4 / 4 , 3 6 

- 7 7 7 . 6 0 
- 6 0 2 . 6 5 

- 5 1 7 . 5 0 

- 5 2 J . 5 1 
- 6 1 1 . 1 0 

- 5 4 0 . 7 1 
- 0 8 1 . 4 0 
- 5 6 0 . 4 J 

- 5 0 4 , 7 5 

- 5 2 0 . 5 0 
- 5 0 4 . 1 9 

- 8 6 5 . / I 

- - i 7 4 . Od 
- 4 7 2 . 6 5 

- 5 6 0 . 7 6 
- 6 7 3 . 5 0 

- 5 7 3 . 0 5 
- 7 0 2 . 5 ' ) 
- 4 7 l . f 6 

- 5 0 1 . 9 0 

- 5 / 7 . 2 7 
- 4 0 9 . 3 1 
- 5 5 0 . 9 5 
- 4 7 1 . 5 5 

- 5 3 5 . 3 6 

- 4 0 6 . 0 / 
- / 4 9 . 7 0 

- 5 3 0 . 2 1 
- 4 / 0 . 3 9 
- 4 / 2 . 5 / 
- 5 4 1 . 2 0 
- 4 / 2 . 6 4 

- 4 7 5 . 0 1 
- 5 5 6 . 4 1 

- 4 / 3 . 6 2 

- 5 2 4 . 1 0 

- 5 0 2 . 9 1 
_ / . .14 . 'yo 

bUUG 

1 0 0 . 6 8 

1 5 0 . 7 0 
1 / 6 . 0 0 
1 5 6 . 0 6 

2 6 9 . 2 1 
1 5 5 . 3 6 

1 / 7 . 2 2 
3 H . 5 3 
1 9 6 . 4 2 

1 5 4 . 3 2 
1 8 0 . 0 3 
^ 3 4 . 8 2 
1 9 9 . 6 7 

1 7 3 . 4 9 

1 9 6 . 7 6 
1 / 0 . 4 5 

1 5 4 . 5 0 

< : 5 J . - . 2 

1 9 6 . 3 0 

l 6 d . 5 5 
1 / 0 . 5 1 

1 0 9 . 0 6 

1 / 6 . 1 2 
2 0 7 . 1 9 

1 9 2 . 3 2 
1 9 3 . 7 3 
1 / 2 . 1 4 
1 9 3 . 5 4 
2 0 2 . 0 4 

1 5 4 . f l 

1 5 4 . 0 0 

1 8 5 . 5 d 
2 1 9 . 3 0 

1 8 6 . 0 5 
2 5 4 . 0 3 

1 5 3 . 5 5 
1 6 J . 4 / 

1 0 0 - 0 3 
1 5 9 - 3 / 

1 8 2 . 0 6 
1 5 3 . 5 0 
1 7 4 . 3 / 

1 6 1 . 5 / 

2 4 4 . 2 J 
1 / 5 . 0 3 
1 5 5 . 0 1 
1 5 3 . 9 1 
1 / 6 . 3 0 

1 5 4 . 0 0 
1 5 4 . / I 

1 0 1 . 2 3 
1 5 4 . 2 5 

1 / 0 . 7 3 
1 0 0 . 0 / 
1 «;7 . / . 1. 

I .-•IN t K 

0 . 0 
0 . 0 
O . U 

0 . 0 
0 . 0 

0 . 0 

0 . 0 
J . O 
0 - 0 
0 - 0 
0 . 0 

0 . 0 

0 . 0 

0 . 0 

O . U 
0 . 0 

0 . 0 

0 . 0 
0 . 0 

0 . 0 
0 . 0 

O . U 

O . U 
0 . 0 

0 . 0 
0 . 0 

0 . 0 

0 . 0 

0 . 0 
0 . 0 

0 . 0 

0 . 0 
0 . 0 

0 . 0 
0 - U 
O . U 

0 . 0 

0 . 0 
0 . 0 

0 . 0 
0 . 0 
0 . 0 

0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 

0 . 0 
0 . 0 
0 . 0 

0 . 0 
0 . 0 
0 . 0 

T E k K A I N 
O U I t R 

0 . 0 

0 . 0 
0 . 0 

0 . 0 
0 . 0 
0 . 0 

0 . 0 
0 . 0 
0 . 0 

0 - 0 
U . O 

0 . 0 
U . O 

0 . 0 

0 . 0 
0 . 0 

0 . 0 
0 . 0 

0 . 0 

0 . 0 
0 . 0 

0 . 0 

0 . 0 
0 . 0 

0 . 0 
0 . 0 
0 . 0 

0 . 0 

0 . 0 

0 . 0 
0 . 0 

0 . 0 
0 . 0 

0 . 0 
U . O 
0 . 0 

0 . 0 
0 . 0 
0 . 0 

U . O 
0 - 0 

0 - 0 

0 - 0 
0 - 0 
0 . 0 
0 . 0 
0 . 0 

0 . 0 
0 . 0 

0 . 0 
0 . 0 
0 . 0 

0 . 0 
0 . 0 
{ 1 . 0 

« 
TU1AL 

0 . 0 
0 . 0 
0 . 0 

0 . 0 
0 . 0 
0 . 0 

0 . 0 
O . U 

0 . 0 
0 . 0 
0 . 0 
0 . 0 

U . O 

0 . 0 

0 . 0 
0 . 0 

0 - U 
0 - 0 

0 . 0 

0 . 0 
0 . 0 
0 . 0 

C . O 
0 . 0 
O . U 
U . O 

0 . 0 
U . O 

O . U 

0 . 0 
0 . 0 

0 . 0 
0 . 0 
0 . 0 
0 . 0 
O . U 

U . O 

0 . 0 
C . O 

0 . 0 
0 . 0 
0 . 0 

0 . 0 
0 . 0 
O . U 
0 . 0 
U . O 
0 . 0 
0 . 0 

0 . 0 
0 , 0 
0 . 0 

0 . 0 
0 . 0 
f l . , 1 

DOUG ANOMALY 
* 2 0 0 , 0 

4 . 7 6 

5 . 7 3 
7 . 6 8 

6 . 1 5 
- 1 3 , 4 0 

9 . 1 9 

7 . 4 8 
- 1 8 . 7 5 

1 . 8 2 

6 . 0 0 
- 4 0 . 0 6 

- 3 9 . 0 b 

1 . 6 3 

5 . 2 2 
5 , 2 9 

- 4 6 . 2 7 

4 . 5 2 
- 3 1 . 5 9 

0 . 4 5 

9 . 2 8 
9 . 7 2 

- 1 . 5 8 

- 3 4 . 0 2 
- 2 / . 3 d 

- 0 . 7 0 
- 4 . 0 6 

6 . 8 3 
- 1 1 . 0 / 

- 2 7 , 9 8 

3 . 8 5 

6 , 0 1 
- 1 8 . 9 0 

6 , 1 1 

- 1 9 . 3 6 
- 1 3 . 5 8 

1 J . 0 4 

8 . 2 9 

- 2 1 . 2 5 
1 . 2 1 

- 5 . 0 9 
1 1 . 2 / 
1 0 . U 7 

1 3 . 2 8 
- 1 . 2 8 
1 4 . 2 6 

7 . 3 2 
7 . 3 2 

1 2 , 0 1 
1 9 , 0 9 

1 1 , 9 6 
1 0 . 6 0 

4 , 6 2 

1 3 . 8 8 
7 . ' / 9 
0 . 6 7 

STA 
« 

3 7 
3 7 
3 8 

3 8 
3 8 
3 9 

3 9 
3 9 

4 0 
4 0 
4 0 
4 1 

4 1 

4 1 

4 2 
4 2 

4 2 
4 3 
4 3 

4 3 
4 4 

4 4 

4 4 
4 5 

4 5 
4 6 
4 6 

4 7 

4 7 

4 7 

4 8 

4 8 
4 8 
4 9 
4 9 
4 9 

5 0 
5 0 
5 1 

5 1 
5 1 

5 2 

5 2 
5 2 
5 3 
5 3 
5 3 

5 4 
5 4 

5 4 
5 5 
5 5 

5 5 
5 6 

5 6 

f f i P 
» 

1 

2 5 9 9 

1 
2 5 9 9 

5 1 1 8 
2 5 9 9 

1 
5 1 1 8 

1 
2 5 9 9 
5 1 1 8 

5 1 1 8 

1 
2 5 9 9 

1 
5 1 1 8 
2 5 9 9 

5 1 1 8 

1 
2 5 9 9 
2 5 9 9 

1 
5 1 1 8 

5 1 1 8 

1 
1 

5 1 1 8 

1 
5 1 1 8 

2 5 9 9 
2 5 9 9 

1 
5 1 1 8 

1 
5 1 1 8 
2 5 9 9 

2 5 9 9 

1 
5 1 1 8 

1 
2 5 9 9 

1 
2 5 9 9 

5 1 1 8 

1 
5 1 1 8 
2 5 9 9 

1 
5 1 1 8 
2 5 9 9 

I 
2 5 9 9 

5 1 1 8 

1 
5 1 1 8 



HASIC r.R.WITV CUkRECTIUNS FI'R L A T l l U U t , CURVATURE, 
ni)UoUF'< DINSITV = 2 . A 0 ( . ' l /CC, Ttl-f-*>ir i Ul iJSlTY M U L U P L I t R = 

KkCE 
l .UO i 

A I R 
NU 

OUOGUER, AND TERRAIN 
TEkfi.AlN CUrtkbCTluNS APPLIED 

*«*«.<•<!.:-«•.*<i«>*«*«»«.»<i CORkECT IONS ••«<;***«'•*<••*••••««• 

o 

o 

o 

o 

•o 

o 

p 

o 

c 

STA LAI I ONG 
X 

5 6 3 6 . 2 6 5 5 11 . . . . 1 0 , 0 
5 / 3 8 . 6 / / O 1 1 7 . 5 3 5 0 
S 7 3 0 . 7 5 0 3 1 1 7 . 6 0 7 5 
5 / 3 0 . 2 6 5 / 1 1 J . 0 4 6 3 
5 0 3 6 . 2 6 5 3 1 1 3 . O J O ? 
. 0 3 8 . 6 5 3 0 1 1 7 . 5 5 2 / 

5 0 3 0 . 0 0 1 5 1 1 2 . 4 3 6 / 
5 0 3 0 . 6 6 2 3 1 1 2 . 5 . - . 2 J 
5 0 3 r t . o r > 2 1 1 7 . 6 5 4 0 
5 0 3 0 . 2 6 5 0 1 1 3 . 0 2 0 0 
6 0 3 0 . 6 4 2 0 1 1 7 . 6 ' . 0 4 
6 0 3 t . 0 3 ' . 2 1 1 7 . 2 6 0 5 
5 1 3 0 . 0 3 0 / l l / . O J i . O 
M 3 0 . 6 5 6 3 1 1 2 . 6-, 1 1 
» y 3 0 . 6 6 7 y 1 1 7 . 6 ' , 6 / 
6 7 3 0 . O'f'12 1 ) 2 . 5 5 0 0 
6 J 3 0 . 6 / o ; y I i 2 . 6 2 d 0 

6 J 3 0 . 0 / 0 0 11 7 . 1 ) 5 ? 
' , J 3 0 . 2 0 0 0 1 1 3 . 0 7 0 3 
6 , J d . 2 O O 0 1 1 3 . 0 , 6 / 
' . f 3 0 . 6 / 5 5 1 1 7 . 6 0 7 2 
6 , J d . d / 7 3 1 1 2 . 4 1 1 3 
•>5 3 0 . 6 5 / 0 1 1 7 . 6 1 3 d 
6 , 3 8 . 0 0 5 0 1 1 7 . 6 J 5 0 
>J 3 d . 2 0 0 0 1 1 3 . 0 5 6 / 
. 1 . 3 8 . 2 0 0 0 l l ? . 0 o 5 0 
. 6 3 0 . 6 3 6 0 1 1 7 . 6 0 0 6 

6 6 3 e . 5 7 1 j 1 1 2 . 2 0 6 0 
<> 7 3 t . 5 J 2 7 I l 7 . 5 ' y 3 3 
6 7 3 . ^ . 9 , 1 2 1 1 7 . 5 3 3 J 
' . 7 3 b . 2'JOO 1 1 3 . 1 0 5 0 
S;) 3 b . 2 -100 I I j . IOOO 
6 1 3 0 . 5 ' . ' ) I U 2 . 6 0 J 5 
O J 3 0 . 9 4 5 5 1 1 7 . 1 3 J 7 
. / 3 d . 0 ' , ' y j I I . 7 . 0 , . ' 0 0 

' . ) 3 6 . 5 4 5 0 1 1 2 . 6 0 / 7 
7 ) 3 0 . 5 0 1 5 1 1 2 . 6 0 3 0 
7 ) 3 0 . 0 6 4 3 1 1 2 . 4 4 6 5 

7 0 3 0 . 2 J 0 5 11 3 . 0 . ) < ( 2 
71 3 ) . 6 0 7 2 1 1 2 . 5 ) 0 0 
7 1 . ' 3 . 0 / 1 3 H 7 . 3 J 1 0 
/ I 3 8 . 2 3 7 5 1 I ' . I 5 0 / 
77 3 d . 0 ) f 2 l l . ; . 1 3 6 7 
l . l 3 0 . 6 3 0 6 1 1 . . . 6 5 0 ? 
7.y 3 ? , . 2 ' . 3 3 1 1 3 . 0 ? 13 
/ 3 3 6 . 2 0 17 1 1 3 . 0 5 5 0 
/ 3 3 8 . 6 7 6 ? 1 1 7 . 6 0 7 / 
/ 4 3 0 . 6 1 0 5 1 1 2 . 7 2 0 7 
74 J B . 2 0 5 0 1 1 J . 0 3 " 2 

7 5 3 0 . 2 0 5 0 1 1 3 . 0 7 3 3 
/ ' . 3 H . 6 3 5 0 1 1 7 . 7 0 3 4 
7 " 3 3 . 6 5 5 5 1 1 7 . 6 ) / 0 
76 3 8 . 2 0 5 0 1 1 3 . 0 4 6 7 
7 7 3 8 . 2 0 5 0 1 I 3 . 0 5 . 5 / 
f f 1 a A '? 1 o . . t 1 n 1 ' , 

E L F V 

5 J O / . l 

6 0 4 0 . 0 
5 0 5 4 . 1 
5 0 5 3 . 1 
5 0 0 5 . 1 
5 1 0 0 . 0 
5 0 1 5 . 1 
5c3 3 0 . 0 
4 0 0 2 . 0 
5 J d 0 . 0 

5 0 1 2 . 0 
l O O O / . O 

5 3 J ' « . 0 
5 0 4 5 . 0 
5 0 0 2 . 0 
4 6 0 3 . 0 
6 1 0 0 . 0 
0 7 6 5 . 1 

5 0 5 3 . 1 
5 0 3 4 . 1 
6 0 0 0 . 0 
4 6 2 1 . 3 
6 1 2 0 . 0 
4 / 0 5 . 1 
5 0 2 J . O 
5 0 7 2 . 0 

6 1 5 5 . 0 
5 9 0 0 . 1 
5 0 0 3 . 0 
4 6 / 1 . 0 
5 0 0 1 . 0 
5 4 0 2 . 9 

6 0 3 P . 0 
9 3 0 0 . 1 
6 6 ' 1 , ' J . I 

6 0 5 0 . 0 
6 (•<4 J . 0 
4 6 / 0 . y 
5 0 7 1 . d 
5 ^ 4 7 . 0 

4 0 0 y . 2 
5 2 0 3 . 1 

1 0 0 7 7 . 1 
5 0 4 ' . , 0 
5 0 4 ' , . 0 
4 0 ' y o . ) 
5 / 4 6 . 0 
5 6 2 1 . 0 
5 0 5 4 . 1 
5 0 3 6 . 1 
5 6 0 0 . 0 
5 / / f . O 
5 0 1 0 . 0 
5 0 1 M . ) 
r -f -> y ,•^ 

f 'HSl -PVFU 
Ok AVI TY 

1 4 9 3 . 5 3 
1 4 y 2 . 1 7 
1 5 ( . 4 . 3 4 
1 5 U . 2 0 

1 5 1 7 . 0 7 
1 4 0 5 . 0 9 

1 5 0 2 . ' < 1 
1 5 0 3 . 5 0 
1 5 / 3 . 1 5 
1 5 1 7 . 7 4 
1 4 ' / 5 . 4 0 
1 2 '• 3 . 5 >> 
I 5 0 i . 1 3 
1 4 ' y 5 . p / 
1 4 0 6 . 6 0 
1 O U I . 4 7 
I f V ' i . 2 J 
1 3 U . J 1 
1 5 1 5 . 1 4 
1 5 1 6 . . : ! 6 
1 4 9 3 . 6 7 
1 6 0 f . 4 / 
1 ' . 0 5 . d 5 
1 5 0 0 . J 2 
1 5 1 0 . 0 0 
1 5 1 0 . 6 'i 

1 4 7 7 . 0 0 
1 5 3 f . 4 7 
1 4 6 / . 0 6 

l O l J . 2 3 
1 5 2 6 . 3 0 
1 4 0 2 . 2 / 
1 1 5 0 . 1 4 
1 3 1 3 . 5 0 
1 4 6 4 . 7 4 

I f 5 7 . 2 7 
1 4 t i 4 . 7 5 

1 6 2 3 . 3 2 
1 5 1 4 . 0 0 
1 4 / 1 . 3 5 

1 6 0 4 . 3 2 
1 5 1 6 . 5 1 
1 2 7 0 . 3 0 
1 4 0 0 , 5 / 
1 5 1 6 . 2 6 
1 5 2 3 . 0 7 

1 5 J 7 . ( . 3 
1 5 1 0 . 2 5 
I 5 1 . . 3 4 
1 5 1 7 . 7 4 
1 5 0 7 . . V t 
1 5 0 ' . . 6 7 
1 5 7 0 . 5 0 

1 5 2 J . 1 5 

* L r t T l T U o e 

2 0 2 / . 3 3 
2 0 6 3 . 5 5 
2 0 / 0 . 7 3 
2 0 2 / . 3 4 
2 0 ^ : 7 . 3 0 
2 0 6 1 . 3 7 
7 0 / ' . . f f 
2 0 6 7 . 1 0 
2 0 / 5 . 6 5 
2 0 2 7 . 3 6 
2 o i . 0 . 4 J 

2 0 / / . 1 2 
7 0 / / . 7 7 
2 0 t 1 . 6 6 

7 0 u 7 . 7 4 
2 0 7 . . . 5 J 
2 0 6 . . . . / 4 
2 0 H J . 4 . 1 
2 0 2 6 . Ĉ O 
2 J 2 t ! . 3 0 
2 0 6 ^ . 3 5 
2 J J I . U 
2 0 f c l . d O 
2 0 0 3 . 6 4 
2 0 2 8 . 6 0 
2 U 2 0 . 6 0 

2 0 5 0 . 0 3 
2 0 0 i . 0 0 
2 0 5 5 . 1 0 
2 0 0 0 . 7 5 
2 0 2 8 . 6 0 

2 0 2 0 . 6 0 
2 C 5 3 . 'J 0 
2 0 0 / . 1 3 
7 J 0 / . ' . 7 
2 0 5 1 . 0 7 
2 0 5 5 . o ; . l 
. : 0 H 0 . / ) 
2 0 2 6 . 6 5 
2 0 5 / . 3 1 
2 0 0 0 . - 4 1 
<:0 2 0 . 0 2 

2 J O 1 . 4 3 
2 0 5 0 . 4 0 
2 0 2 0 . 3 3 
^ o ^ ^ J . ^ . ^ 

2 0 5 0 . 0 1 
2 0 5 0 . 3 f 
/ 0 . . 9 . 1 / 
2 0 2 V . 9 7 
2 0 5 0 . 7 0 
2 0 6 1 . 5 ' ) 
2 0 - : O . O 7 
2 L 2 0 . 0 2 

- - . -

CUkV 

1 . 4 5 -
1 . 5 0 -
1 . 4 2 • 
1 . 4 2 -
l . f ? • 
1 . 5 0 • 
1 . 4 1 • 
1 . 4 0 

1 . 3 0 • 
1 . 4 2 
1 . 4 0 

1 . 1 6 
1 . 4 5 
1 . 4 0 

1 . 5 0 
1 . 3 / 
1 . 5 0 
1 . 3 2 
1 . 4 7 
1 . 4 I 
1 . 5 0 
1 . 3 0 
I . 5 0 
1 . 3 0 
1 . 4 1 
1 . 4 1 

1 . 5 0 
1 . 5 0 
1 . 5 0 

1 . 3 7 
1 . 4 1 
1 . 4 6 
1 . 5 0 
1 . 3 0 
1 . 5 2 
I . 5 0 
1 . 5 0 
1 . 3 7 
1 . 4 2 
I . 4 0 
1 . 4 1 
1 . 4 3 
1 . 1 7 
1 . 4 0 
1 . 4 2 
1 . 4 1 
1 . 4 0 
1 . 4 / 
1 . 4 2 
1 . 4 1 
L . 4 0 
1 . 4 0 
1 . 4 I 
1 . 4 1 

FKFE 
A I R 

- 5 0 6 . 5 2 
- 5 6 7 . 0 7 
- 4 7 5 . 2 2 
- 4 7 5 . 1 3 
- 4 / 0 . 0 0 
- 5 0 1 . 0 3 
- 4 7 1 . 5 5 
- 5 4 0 . 1 4 
- f 5 7 . 2 4 
- 4 7 0 . 4 0 
- 5 5 5 . 0 5 
- 0 4 0 . I / 
- 5 0 1 . 5 2 
- J J O . 0 5 
- 5 6 3 . 3 0 
- 4 4 1 , 3 5 
- 5 7 3 . 5 1 
- 0 / 0 . d O 
- 4 / 5 . 1 3 
- 4 / 3 . 3 4 
- 5 / 1 . 6 3 
- 4 5 3 . 3 0 
- 5 / 5 . 3 0 
— • 4 0 . 9 3 
- 4 / 2 . 3 8 
- 4 7 2 . 2 9 

- 5 / 8 . 7 8 
- 5 6 3 . 0 0 
- 5 6 3 . 6 5 
- 4 3 0 . 2 0 
- 4 / 0 . 2 3 
- 5 1 5 . 5 2 
- 5 6 6 . O'f 
- 0 0 2 . 6 2 
- < j i l . u 

- 5 6 0 . 0 2 
- 5 o 7 . 0 ' ) 
- 4 3 0 . 1 0 
- 4 / 6 . 0 9 
- 5 5 0 . 6 / 
- 4 6 0 . 1 1 
- 4 0 0 . 2 2 
- 9 4 6 . 6 9 
- 5 4 0 . 4 6 
- 4 / 4 . 3 6 
- 4 0 9 . 9 5 
- 5 4 0 . 5 3 
- 5 7 0 . 5 0 
- 4 / 5 . 2 2 
- 4 / 3 . 5 3 
- 5 3 5 . l i 
- 5 4 2 . 0 0 
- 4 / 1 . 0 2 

- 4 / 1 . 0 3 

DOUG 

1 6 4 . 9 0 
1 8 4 . 0 / 
1 5 4 . 7 0 
1 5 4 . 7 5 
1 5 O . 0 3 
1 0 0 . 2 6 
1 5 3 . 5 0 
1 / 0 . 5 4 

1 4 d . 0 2 
1 5 5 . 0 4 

1 8 1 . 0 5 
3 0 8 . 0 3 
1 6 3 . 3 5 
l d < ; . 0 6 

1 8 3 . 5 0 
1 4 3 . / 5 

1 0 6 . 0 1 
I l i i . l i 
1 5 4 . / 5 
1 5 4 . 1 6 
1 0 6 . l v 
1 4 / . 6 6 
1 0 7 . 4 2 
1 4 6 . 5 4 
1 5 3 . 0 5 
1 5 3 . 0 2 
l b O . 5 2 
1 8 3 . 4 1 
1 8 3 . 5 9 

1 4 3 . 0 / 
1 5 3 , 1 5 
1 6 7 , 0 1 
1 0 4 , 6 6 
2 0 7 . 5 6 
2 0 5 . 1 2 
1 8 5 . 2 0 
1 8 4 . 0 / 
1 4 3 . 0 4 

1 5 5 . 3 2 
1 0 1 . 0 / 
1 5 2 - 7 0 
1 5 0 . 3 4 
3 0 8 . 4 5 

1 / 8 . 9 / 
1 5 4 . 5 0 
l 5 3 . 0 o 
1 / 6 . Oo 
1 / 2 . 1 4 
1 5 4 . 7 d 
1 5 4 . 2 2 
1 7 4 . 5 0 
I / 6 . 0 2 
1 5 3 . / O 
1 5 3 . 0 / 

INNI-.R 

0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
U . O 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 

0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 

0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 

0 . 0 
0 . 0 
O . J 
0 . 0 
0 . 0 

o.o 
0 . 0 
0 . 0 
U . O 
0 . 0 
0 . 0 

T E R R A I N 
OUTER 

U . O 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
U . O 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
O . U 
U . O 

u.u 
U . O 
0 . 0 
0 . 0 

0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 

0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
O . O ' 
U - 0 
U . J 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 

« 
TCTAL 

0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
C . O 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
U . O 

, 0 . 0 

'o.o 
0 . 0 
0 . 0 
U . O 
0 . 0 
O . U 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 - 0 

0 . 0 
0 . 0 
0 . 0 
0 . 0 
O . U 
U . J 

0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 - 0 
0 . 0 
U . O 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
U . O 

BUUG ANOMALY 
• 2 0 0 . 0 

6 . 2 9 
9 . 9 7 

1 2 . 6 3 
3 . 9 1 

7 . 1 3 
1 3 . 9 9 

2 5 . 0 2 
9 . 5 2 
4 . 4 J 
6 . 1 1 
0 . 3 9 

1 4 . 3 2 
- 3 5 . 0 6 

1 2 . 3 0 
1 2 . 0 2 
2 2 . 1 5 
1 5 . 7 2 
1 9 , 1 6 

5 . 5 U 
5 . 4 2 

1 4 , 2 6 
2 7 . 6 d 
1 0 . 5 2 

7 . 6 9 
6 . 6 0 
8 . 1 0 
6 . 4 7 

2 7 . 6 5 
- 8 . 7 6 

2 1 . J 3 
1 3 . 3 6 

9 . 8 2 
- 1 4 . 0 / 

2 0 , 2 2 
0 , 3 4 

- 1 7 , 5 6 
- 8 , 9 3 
2 9 , 3 1 

6 , 4 9 
- 3 , 7 9 

2 9 , 8 2 
1 6 , 1 4 
1 6 , 0 4 

8 . 1 / 
5 . 3 / 
9 . 8 2 
6 . 6 1 
6 . 8 1 
6 . 4 5 
5 . / I 
6 . 9 6 
7 . 6 1 
/ . 4 / 
8 . 9 / 

STA 

« 

5 6 
5 7 
5 7 
5 7 

5 8 
5 8 
5 8 
5 9 
5 9 
5 9 
6 0 
6 C 
6 1 
6 1 

6 2 
6 2 
6 3 
6 3 
6 3 
6 4 
6 4 
6 4 
6 5 
6 5 
6 5 
6 6 
6 6 
6 6 
6 / 

6 7 
6 7 
6 8 
6 8 
6 8 
6 9 

6 9 
7 0 
7 0 
7 0 
7 1 
7 1 
7 1 
7 2 
7 2 
7 2 
7 3 
7 3 
7 4 
7 4 
7 5 
7 5 
7 6 
7 6 
7 7 

MAP 

» 

2 5 9 9 
1 

5 1 1 8 
2 5 9 9 
2 5 9 9 

1 
5 1 1 8 

1 
5 1 1 8 
2 5 9 9 

1 
5 1 1 8 
5 1 1 8 

1 
1 

5 1 1 8 
1 

5 1 1 8 
2 5 S 9 
2 5 9 9 

1 
5 1 1 8 

1 
5 1 1 8 
2 5 9 9 
2 5 9 9 

1 
5 1 1 0 

1 
5 1 1 8 
2 5 9 9 
2 5 9 9 

1 
5 1 1 8 
5 1 1 8 

1 
1 

5 1 1 8 
2 5 9 9 

1 
5 1 1 8 
2 5 9 9 
5 1 1 8 

1 
2 5 S 9 
2 5 9 9 

1 
1 

2 5 9 9 
2 5 9 9 

1 
I 

2 5 9 9 
2 5 9 9 

http://106.lv


BASIC l iPAVITY CiiRKECT IONS FOK 
HIIUCKFR OFNSITY = 2 . 4 0 Grt/CO, TFI K/!|N 

LATITUOL, CURVATURE, Fkbfc A I K , BOUGUER, A.^0 TERRAIN 
CbNSl lY MULTIPLIER = 1 . 0 0 , NJ TERRAIN C O K K E C T I U W S APPLIED 

STA LAT Lil.-IG ELFV 

i),^4-->-*i>*-)i**-..-.**t*-***:fif LilRRLCT ILNS • * « • • « * • • * * • • * * * * * • 
f.iaSF'^vrO •LATITiJOF I. tJI'V FREE BUUG TERRAIN • BOUG ANOMALY STA KAP 

70 3 J . 6 ' » l l 
7 1 3 8 . 2 ' ' b J 
70 3 0 . 3 1 ) 1 7 
/•) 3 0 . 6 ' ) 5 ' f 

3 0 . / IO ' ) 
311. /OOO 
3 6 . 7 2 7 0 
3 0 . / 3 / 0 
3 H . 7 10 7 
3 0 . 3 0 6 / 
3 d . 3 ) 3 3 
3 0 . 7 J ? 3 
J 0 . 7 1 7 o 
3 8 . 3 0 0 3 
3 d . 3 1 0 0 
3 0 . / 0 7 9 
l ' J . 6 0 1 J 
3 3 . 3 1 0 ) 

• 1') 
' I I 
1/ 
0 3 
14 

3 4 
15 
35 
i u 
\f> 

•1 / 
0 / 

I 1 7 . 6 0 1 0 
M 3 . U 0 < ; j 
n J . 0 ' i 6 / 
1 1 7 . 7 0 ' . J 
1 I .f. /OOO 
} 1 2 . 77 yo 
1 1 7 . / J y / 
1 1 7 . / f 4 4 
1 1 7 . 6 ) 3 0 
1 1 3 . 1 1 5 0 
1 1 3 . 2 J3? 
112 .6<112 
1 1 2 . 6 4 / O 
1 1 3 . 0 0 02 
l i ; i . 0 1 d 3 
I 1 7 . 6 5 53 
1 1 7 . 6 6 0 7 
1 1 J . 02 .33 

3 8 . 3 1 0 0 1 1 3 . 0 1 6 7 
3 0 . O / 4 0 112.66.34 

1 I 

I ) 

•JO 
0 0 3 0 . 5 2 0 0 
' )0 3 d . 3 11)0 

- . 0 . 5 7 0 6 
3 8 . 3 1 1 / 
3 8 . 3 1 3 ^ 
3 0 . 5 3 / 7 
3 8 . 5 3 0 5 
3 3 . 3 150 
3 0 - 3 1 5 0 
3 8 - 5 7 4 7 
3 8 - 5 1 ) 6 9 
3 8 . 3 1 6 / 
3 8 . 5 4 5 6 
3 0 . 5 5 0 2 
3 8 . 6 0 4 / 
3 0 . 5 0 f 5 
3 3 . 3 1 0 3 

1 0 0 3 8 . 5 8 0 / 
l '» l 3 0 . 5 306 

30. j : :oo 
3 0 . 3 7 0 0 
3 8 . 5 7 7 3 
3 0 . 5 0 / 5 
3 3 . 3 2 0 0 
3 0 . 3 2 1 7 
3 3 . 5 0 0 1 
3 0 . 6 137 
3 0 . 5 014 
3 3 . 3 2 3 3 
3 8 . 3 2 4 0 
3 0 . 5 / 7 6 
3 3 . 5 / 0 0 
3 0 . 3 7 4 2 
3 8 . 3 7 50 

0 1 
02 
• 2 

0 3 
'»3 
0 , 
y4 
0 5 

» ' 
» . . 

0 7 
0 1 
) ) 

• I ' l 

101 
107 
10 7 
10 \ 
1 0 3 
1 ) 
I J ' f 
1 ) 5 
106 
1 ) 6 
1 0 7 
I J / 
l o t 
IOJ 
I >; 

1 U . 6 5 0 3 
1 1 3 . Of.. / 
1 I 7 . o O 14 
I 1 J . ? J 50 
1 1 3 . 2 1 1 7 
1 1 2 . / 1 2 2 
1 1 7 . 7 7 50 
1 1 3 . 7 0 5 0 
l l j . 2 0 ; J 3 
1 1 2 . 7 30 3 
1 I 7 . / 4 V 2 
1 1 3 . 2 0 1 7 
1 1 2 . 7 3 6 6 
1 1 2 . / 166 
I 1 2 . / 4 o 3 
1 1 7 . / 3 1 0 
1 1 3 . l O j / 
1 1 7 . / 0 J 6 
1 1 2 . 6 0 )0 
1 1 3 . 0 4 5 / 
1 1 3 . 0 / 0 0 
1 1 2 . 6 0 5 1 
1 1 7 . 6 6 J2 
1 1 3 . 1 ) 1 / 
Ll J . 1 I J 6 / 
1 1 2 . 6 . .20 
1 1 2 . 6 4 53 
1 1 2 . 6 1 6 0 

. ll .". .1.13 3 
1 1 3 . I u 7 0 
1 1 7 . 6 3 . 1 4 
1 1 7 . 6 300 
1 1 3 . 0 0 02 
1 1 3 . 0 7 03 

5 7 0 0 . 0 
5 0 0 3 . 9 
5 0 0 7 . 0 
5 70 1-0 
5 6 2 1 . 0 
5.36 0 . 0 
5 6 0 ^ - 0 
5 5 0 0 - U 
5 4 5 5 . 0 
5 00 J.O 
6 126 .9 
5 70 4 . 0 
54 0 7 . 0 
5 0 2 0 . 0 
5 0 3 2 . 1 
5 / 0 ( i . U 
5 0 3 5 . 0 
5 0 2 7 . 0 
5 0 1 0 . 0 

6 0 7 0 . 0 
60'* 1.0 
5 0 0 ; . 3 
6 0 2 6 . U 
5 '17l .<t 
3 0 3 / . 6 
5 ; ; 5 l - 0 
5 3 3 0 . 0 
5 0 1 1 . 7 
5o ) . j . 0 
5 ' 7 0 6 . 0 
6 7 0 5 . 0 
5 / 7 1 . 0 

5 ' 5 0 . 0 
5..0 3 . 0 
5 5 5 ) - 0 
5 5 0 0 . 0 
507 .3 . ' ) 

105 . 0 

tf.«;.o 
4 000.0 
4'Tll.l 
53 15.0 
507'). 0 
50 55.4 
50l'y.3 
505').0 
5065.0 
'lU/.O 
5o3'f.2 
5005.0 
•.500.0 
6 1 5 0 . 0 
5 0 1 4 . 1 
5 0 0 4 . •y 

Gi'AVI 1 Y 

U O . I . 5 1 . 
I 5 2 / . 0 4 
1 5 7 2 . 0 4 
1 5 0 3 . ,4 
1 5 1 4 . 1 4 
15 0 0 . 4 0 
U l o . 5 0 
15 1 7 . 2 1 
1 5 2 5 . 5 0 
152 6 . 6 7, 
14 6 2 . 1 0 
1 5 4 1 . 0 0 
1 5 3 0 . 5 1 
1 5 1 0 . 0 5 
1 5 1 0 . 0 5 
1 5 1 6 . 0 6 
1 5 0 3 . 7 6 
1 5 2 1 . 0 2 
1 5 2 2 . 5 0 
1 4 0 3 . 5 0 
1 4 5 1 . 7 0 
U 7 4 . ' f 1 
1 4 o 3 . 1 3 
1 4 7 / , / 4 
14 7 6 . 3 6 
14 7 0 . 2 0 
14 /•y.2A 
1 4 / 0 . 0 4 
1 4 / 2 . 3 5 

^ ' 1 6 7 . 3 0 
I f 5 1 . 5 3 
1 4 / ' ) . / 5 
1 4 0 5 . 9 5 
14 0 4 . / 3 
1 5 1 4 . 1 7 
1 5 0 7 . 7 1 
1 4 7 i . H l 
I f 0 0 . 3 0 
1 4 3 0 . 0 5 
1 5 2 / . 1 0 
1 5 3 0 . ' J f 
I f 0 5 . 7 0 
14 7 0 . 2 1 
l f 6 7 . 1 5 
14/0.on 
14 3 2 . 0 5 
1 4 0 4 . 0 / 
I f 6 0 . 1 0 
I f o / . 15 
1 5 3 0 . 6 0 
1 4 3 5 . 7 5 
1 4 4 j . 0 f 
1 5 2 2 . 1 5 
1 5 2 4 . l o 

A I R INNER OUTER TOTAL 2 0 0 . 0 

2 0 6 4 . / / 
2 0 J 0 . 2 1 
2 0 J t ; . 5 0 
2 0 6 5 . I'J 
2 O 0 6 . 3 ' ) 
2 0 6 6 . 3 0 
20 5 / . 4 4 
? C 6 0 . / 6 
2 0 0 7 . I ') 
2 0 3 0 . 0 4 
2 0 3 1 . O ' J 
2 0 6 0 . 3 0 
2 0 6 / . 0 5 
2 0 3 1 . 7 2 
2 0 3 1 . 2 3 
2 0 6 5 . 7 7 
2 0 6 4 . 7 4 
i . 0 3 l . 2 J 
2 0 3 1 . 2 3 
2 0 6 3 . 7 0 
2 0 5 0 . J / 
2 0 3 1 . 7 3 
2 U 5 U . 4 3 
2 0 3 1 . 3 . 1 
2 0 3 1 . 5 3 
2 0 5 U 2 J 
2 0 5 1 . 3 0 
2 0 3 1 . 0 / 
2 0 3 1 . 0 / 
2 0 5 0 . 0 0 
2 0 4 0 . 5 2 
2 0 3 1 .07 

' 2 0 5 1 . 0 3 
2 0 5 J . 0 3 
2 0 5 7 . 1 2 
2 0 5 6 . 7 2 
2 0 3 1 . 0 / 
2 0 5 5 . 0 1 
2 0 5 5 . / O 
20 3 2 . 1 1 
Z 0 3 2 . U 
2 0 5 4 . . . / 
2 0 5 5 . 6 1 
l O i ? . 1 1 
2 0 3 ^ . 2 6 
7 0 . 5 6 . 6 3 
20 5 / . 0 7 
2 U 5 5 . 0 7 
2 0 3 2 . 4 0 
2 0 3 7 . 4 6 
2 0 5 4 . 3 C 
20 5 4 . ' ) 4 
2 0 3 2 . 4 0 
2 0 3 2 . 5 5 

1 . 4 0 
1 . 4 1 
1 . 4 1 . 
i . 4 ; i 
1 . 4 / 
1 .4V 
1 .4 0 
) . 4 / 
1 . 4 6 
1 . 4 2 
1 . 5 0 
1 . 4 3 
1 . 4 6 
1 . 4 1 
1 . 4 1 
1 . 4 8 
1 . 4 0 
1 . 4 1 
1.4 1 
I . 5 0 
1 . 5 0 
l . f l 
1 . 5 0 
1 . 4 0 
I . 4 0 
l . f O 
1 . 4 0 
1 -40 
1 . 4 9 
1 . 5 0 
1 . 5 1 
1 . 4 8 
1 .4 3 
1 . 4 / 
1 . 4 / 
1 . 4 / 
t . 4 0 
1 . 4 0 
1 . 4 0 

.1 .4 1 
1 . 4 1 
1 . 4 0 
1.4 0 
I . 4 9 
1 . 4 0 
1 . 4 0 
1 . 4 ' . 
1 . 5 0 
I . 5 J 
1 . 4 2 
1 . 5 1 
1 . 5 1 
l . f l 
1 . 4 1 

- 5 3 5 . 0 2 
- 4 / 0 . 5 0 
- 4 / 0 . 0 7 
- 5 4 3 . 5 3 
- 5 2 0 . 5 0 
- 5 5 0 . O o 
- 5 3 5 , 5 4 
- 5 2 4 , 6 4 
- 5 1 2 , d O 
- 4 / 7 , 9 3 
- 5 / 6 , 0 5 
- 4 8 9 , 3 0 
- 5 1 6 , 0 4 
- 4 / 2 . 9 4 
- 4 / 3 . 1 5 
- 5 35 .0? 
- 5 4 8 . 6 1 
- 4 / 2 ; 2 9 
- 4 71.33 
- 5 6 6 . 0 0 
- 5 / 2 . 6 7 
- 4 71 .06 
- 5 6 6 . 5 0 
- 5 4 7 . 3 0 
- 5 4 0 . d 6 
- 5 5 0 . 1 1 
- 5 4 8 , 14 
- 5 4 6 - 4 2 
- 5 5 4 - 3 4 
- 5 6 3 - /-, 
- 5 0 0 - 9 0 
- 5 . 2 , 6 0 
- 5 4 0 . 6 2 
- 5 3 2 . 0 2 
- 5 7 1 . 0 2 
- 5 2 4 . 6 4 
- 5 5 2 . / 4 

'MR 
- 4 6 0 . 9 5 
- 4 u 0 . 3 J 
- ' > 4 6 . 73 
- 5 o l . 3 0 
- 5 5 0 . 9 3 
- 5 5 0 . 5 3 
- 5 6 0 . 2 0 
- 5 5 1 . 4 3 
- M h . ' f - i 

1 - 5 6 2 . o 4 
- 4 / 0 . 2 I 
- o i l . 1 0 
- 5 0 7 . 0 1 

. - f / 1 . 4 6 

. - 4 7 0 . 6 0 

1 / 4 . 5 6 
153 .24 
1 5 3 . 3 6 
17 7.04 
1 / 2 . 1 4 
1 / 0 . 4 6 
1.74.45 
I / O . 0 0 
16 7 .05 
1 5 5 . 6 6 
187 .63 
159 .3 7 
160 .34 
1 5 4 . 0 3 
1 5 4 . 1 0 
1 / 4 . 5 0 

• I / 0 . 6 9 
1 5 J . 0 2 
1 5 3 . 6 / 
1 0 4 . J 6 
186 .53 
1 5 3 . 4 2 
1 8 4 . 5 4 
1 / 8 . 2 0 
1 / 8 . / 7 
1 7 9 . I d 
l / J . 5 4 
1 7 7.Od 
l d O . 5 6 
183 .62 
1 9 2 . 4 / 
1 / 6 . 7 3 
1 7 o . 0 5 
1 / 3 . 5 0 
1 6 9 . 0 0 
1 / 0 . b d 
l b 0 . 0 4 

\mk 
1 5 3 . 0 6 
152 .85 
1 7 8 . 0 8 
182 .83 
l b 2 . 3 U 
1 6 1 . 2 / 
1 8 2 . 4 0 
1 7 9 . 6 1 
10 7.04 
I O J . 2 6 
1 5 5 . / 5 
1 9 0 . 0 6 
1 0 4 . 4 6 
153 ,55 
1 5 3 , 2 / 

0 , 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
O.U . 
0 . 0 
J . O 
0 . 0 
0 . 0 
0 . 0 
O . U 
0 . 0 
O . U 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
J . O 
J . O 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 

u.u 
U.O 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
U .O 
0 . 0 
0 . 0 
0 - 0 
0 . 0 
0 . 0 
u.u 
U.O 
O . U 
0 . 0 
0 . 0 
0 . 0 
0 . 0 

0 , 0 
0 . 0 
U.O 
0 . 0 
0 . 0 
0 , 0 
0 , 0 

u,u 
u,u 
t i .O 
0 . 0 
0 . 0 
U.O 

u.u 
0 , 0 
\ i . O 
0 , 0 
0 , 0 
0 , 0 
0 , 0 
0 , 0 
0 , 0 
0 , 0 
0 , 0 
0 , 0 
0 , 0 
0 , 0 
0 , 0 
0 . 0 
0 . 0 
0 . 0 
0 , 0 
0 , 0 
0 , 0 
0 . 0 
O .U 
U.O 
O.U 
U.O 
u.u 
0 . 0 
0 . 0 

u.u 
U . J 
O . J 

u.u 
U.O 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
U.O 

0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
O .U 
0 . 0 
0 . 0 
0 - 0 
0 - 0 
0 - 0 
0 - 0 
O - J 
0 - 0 
0 - 0 
0 . 0 
C.O 
0 . 0 
0 . 0 
0 . 0 
0 - 0 
0 - 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
O .U 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
C.O 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 

-»• 
3 . 6 7 

1 3 . 5 8 
0 . 5 4 
3 .36 
2 . 6 4 
4 . 1 1 
2 . 7 d 
0 . / 5 
2 . 6 9 

1 6 . 5 8 
18 .02 

1.19 
1 0 . 5 0 

6 . 1 2 
6 . 2 5 

1 0 . 1 8 
7 .45 
6 . 8 4 
8 , 0 1 

1 0 , 3 6 
- 1 3 , 9 5 

9 . 4 0 
- 6 . 7 7 
1 3 . 9 6 
1 3 , 9 3 
- 3 , 5 9 
- 3 . 9 5 
1 3 , 3 3 
12 ,97 
- 4 , 0 9 
- 0 , 0 7 
12 .32 
- 2 , 9 3 
- 0 , 4 4 

7 . 4 5 
3 , 7 8 

1 1 . 0 6 
0 . 9 2 

I./*) C4 . l ^ 
1 0 . 5 3 
1 3 . 8 7 
- 1 . 3 3 

0 . 5 8 
1 1 . 0 9 
1 2 . 1 9 

2 . 6 0 
7 .43 

- 7 , 4 2 
1 2 , 6 3 
l>y,27 
- 0 , 0 2 
- 4 , 9 6 

6 . 1 7 
7 . 5 2 

7 8 
78 
79 
79 
8 0 
8 1 
8 2 
8 3 
84 
8 4 
t 5 
8 5 
86 
8 6 
8 7 
£ 7 
d 8 
88 
8 9 
8 9 
9 0 
SO 
9 1 
9 1 
9 2 
9 2 
9 3 
9 3 
9 4 
S4 
9 5 
9 5 
9 6 
9 7 
9 8 
9 9 
9 9 

1 0 0 
1 0 1 
1 0 1 
1 0 2 
1C2 
1 0 3 
1 0 3 
1 0 4 
1 0 4 
1 0 5 
1 0 6 
1 0 6 
1 0 7 
1 0 7 
1 0 8 
1 0 8 
1 0 9 

1 
2599 
2599 

1 
1 
1 
1 
1 
1 

2599 
2599 

1 
1 

2599 
2599 

1 
1 

2599 
2599 

1 
1 

2599 
1 

2599 
2599 

1 
1 

2599 
2599 

1 
1 

2599 
1 
1 
1 
1 

2599 
1 
1 

2599 
2599 

1 
I 

2599 
2599 

1 
1 
1 

2599 
2599 

1 
I 

2599 
2599 



• I J t S l C G K A V U Y C U k R F C T l O N S FUR L / ' T I T U O E , C U R V A T U R E , FREE A l K , BUUGUER, AND T E R R A I N 
HUlJGUEK O t i J S l T Y = 2 . 4 0 G M / C C , T E k K A I N O F N S I T Y M U L T I P L I E R = 1 . 0 0 , NO T E R R A I N CORRECTIONS A P P L I E D 

o 

c 

S f A 

li 

110 
111) 
11 I 
112 
1 1 3 
114 
ll-"' 
1 1 5 
1 1 6 
116 
11 7 
11 J 
111 
U O 
117 
170 

m 
12 1 
172 
17 7 
I. ' J 
173 
17'f 
17 4 
12 5 
1 7 . . 
17 7 
1 2 / 
I ? ' 
17 0 
170 
12 • 
17 » 
I J J 
1 * 3 
U l 

m 
U l 
132 
I 12 
I M 
H i 
114 
I J4 
13 'i 
13 5 
I 16 
13 6 
1 3 / 
I »/ 
1 3 / 
130 
13 ' i 
U O 
I ( . 1 

LAT 

3 8 , / 0 5 4 
3 0 . 3 7 5 0 
3 0 . 3 7 3 0 
3 8 . 3 2 5 0 
3 8 . 3 7 5 0 
3 8 . / 2 0 1 
3 8 . 6 0 0 2 
3 0 , 3 7 6 7 
3 0 . 3 2 6 7 
30 . 1/ 03 
3 b . / 4 2 7 
3 3 . 75 0 0 
3 0 . 3 3 1 7 
3 0 . 7 4 3 1 
30 . 3 » 3 1 
3 8 . 7 3 / 0 
3 d . / 4 1 2 
3 0 . 3 3 0 3 
3 r t . 3 3 a 3 
3 0 . 7 3 0 8 
3 0 . 7 4 3 1 
3 0 . 3 38 3 
3 b . 3 3 0 / 
3 8 . 7 3 5 / 
J O . / 2 0 5 
3 J . / 7 6 3 
3 B . 6 43 3 
3 0 . 0 1 4 0 
3 0 . 0 7 17 
3 0 . 6 6 2 3 
3 8 . 0 / 5 4 
7 H . 0 7 7 3 
3 0 . 3 A 1 J 
3 d . 0 7 HO 
3 3 . 0 0 2 4 
3 J . 7 0 3 6 
3 0 . 0 3 15 
3 0 . 3 4 6 / 
3 d . 3 4 o / 
3 3 . 7 2 5 3 
3 3 . 0 3 4 8 
3 8 . 7 1 5 1 
. i t i . / 7 32 
3 0 . 0 5 3 / 
3 d . 0 o ? 7 
3 8 . / 3 3 1 
3 r t . / 4 d J 
3 0 . 3 5 3 3 
3 8 . 3 5 3 3 
3 8 . 5 0 5 3 
3 8 , 0 ' . 5 / 
3 0 . 5 / 2 5 
3 0 . 6 0 0 6 
3 0 . 3 5 4 2 

LONG 

I l 7 . 5 < . f 0 
I U . 0 3 < i 7 
1 I 3 . 0 0 3 3 
I I <•I / 5 0 
1 1 3 . 1 / 6 / 
1 1 2 . 5 6 1 5 
I 1 7 . 5 0 0 . . 
I 1 3 . 1 7 0 0 
l U . l / I / 
1 1 7 . 5 0 34 
1 1 7 . 5 / 7 1 
1 1 7 . 5 6 3 1 
1 1 3 . 0 0 1 / 
1 1 2 . 5 0 U 3 
1 1 3 . 1 7 5 0 
1 1 2 . 6 1 5 7 
1 1 2 . 6 3 7 / 
l U . 0 2 o 3 
I I J . 0 3 6 / 
1 U . 6 f 82 
I 1 7 . 6 0 ) 0 
I I ^ . 0 4 6 / 
1 1 3 . o o y ? 
1 1 2 . 6 6 3 3 
1 1 2 . 6 3 / 0 
1 1 7 . 6 1 '.10 
1 1 2 . 7 3 1 0 
1 1 3 . 1 4 1 0 
1 1 3 . 1 / 1 2 
l l ? . / - : 4 f 
1 1 7 . / 1 2 0 
1 1 3 . 2 J 2 / 
1 1 3 . 0 3 0 / 
1 1 3 . 2 1 U O 
I 1 7 . / l l / 
1 1 2 . 7 4 2 4 
l l i . O 0 0 2 
1 1 3 . 0 2 03 
1 1 3 . 0 / 3 3 
1 1 7 . 5 7 4 5 
I U . 1 3 0 / 
1 1 7 . 5 5 3 / 

I 1 7 . 5 4 0 0 
1 U . 2 2 5 0 
I I 3 . 1 0 50 
1 1 7 . 5 3 1 3 
I 1 7 . 5 3 0 3 
1 I J . 00 ' ) 2 
I l . j . 02 33 
I I ' . 6 6 3 1 
1 1 3 . 10 0? 
1 1 2 . j / . ) ^ 
1 1 7 . 6 0 0 6 
I I J . 2 4 ' 1 3 

ILFV 

5 5 3 7 . 0 
5 0 0 1 . O 
4 ' ' 0 I . I 
6 0 l ' > . / 
5 0 5 / . 3 
5 2 / 5 . 0 
5 5 4 t J . O 
5 3 1 6 . O 
5 / 0 1 . 3 
5 1 7 5 - 0 
5 0 3 0 . 0 
5 0 1 3 . J 
5 0 7 ' 1 . 3 
5 0 3 0 . 0 
5 4 2 5 . d 
• ? 7 5 0 . 0 
5 2 6 0 . 0 
4 0 0 3 . 0 
4 0 0 3 . 0 
5 2 5 6 . 0 
5 1 6 i -O 
4 ' ) 1 1 .0 
4 0 0 1 . 1 
5 1 0 ' . . 0 
5 4 / 2 . 0 
5 3 / / . O 
5 / 6 5 . 0 
5 ' > 6 2 . J 
5 4 6 0 . 3 
5 0 5 0 . 0 
6 0 5 0 i 0 
5 1 5 / . 1 
5 0 / ' , . 1 
5 3 0 7 . 1 
5 0 3 0 , U 
5 0 4 0 , 0 
5 30 7 , 3 

4 y ' l l , 0 
5 0 1 3 , 1 
5 1 2 0 . 0 
5 5 4 ' . . 0 
5'f 6 0 . 0 
5 5 0 3 . 0 
5 26 J . l 
5 y5 5 . 0 
5 4 0 0 . 0 
5 7 7 0 . 0 
4 ' y o i . 0 
4 0 / o . O 
5 0 5 . ) . 0 
OOOo.O 
u 111. . 0 
5 0 7 0 . 0 
62 5 3 . 0 

r j l lSFKVEO 
G K A V I fY 

1 5 J 3 . J U 
1 5 2 5 . . 6 0 
1 5 3 4 . 1 2 
146 7 - 0 0 
1 4 / 2 . / 6 
1 5 5 1 . 4 9 
1 5 3 0 . 7 0 
1 4 0 2 . 6 5 
l - f 0 3 . 7 j 
1 5 5 0 . 5 4 
1 5 / 0 . 5 0 
1 5 7 6 . 1 / 
1 5 3 4 . 1 2 
156'f . 0 2 
1 5 0 0 . 2 9 
1 5 4 / . 0 / 
1 5 4 3 . 6 1 
1 5 2 6 . 0 0 
1 5 2 0 . 0 7 
1 5 4 f . 4 9 
I 5 ' t f . 5 / 
1 5 3 0 . 0 0 
I 5. ' 1. 3 I 
154 4 . 0 0 
1 5 3 J . 2 U 
154 0 . 0 6 
1 5 0 5 . 5 0 
14 5 0 . 5 0 
1 4 o 2 . 1 0 
1 4 0 J . 0 5 
I 4 0 : i . O 0 
1 4 0 6 . J 4 
1 5 3 2 . 0 5 
1 4 / 0 . 5 3 
1 4 9 6 . 0 0 
1 4 0 0 . 1 3 
144 3 . 1 2 
15. ; 0 . 2 0 
1 5 3 5 . • y 2 
156 1 . 0 3 
14 5 0 . ' ) 4 
1 5 4 7 . 2 0 
1 5 4 0 . 3 4 
14 0 4 . 6 0 
1 4 3 0 . 3 4 
1 5 5 7 . 0 4 
156 3 . / 5 
1 ! . 2 5 . 10 
1 5 2 3 , 3 3 

. f l 4 a J . 6 0 
1 4 J / . 3 J 
1 4 6 4 . 0 1 
I f d l . / 6 
1 4 5 y . 5 6 

•••LAT I T O D l C U K V F R E E 

A I R 

2 0 6 5 . 0 0 
20 3 2 . 5 5 
2 0 3 2 . 5 5 
2 0 3 2 . 5 5 
2 0 3 2 . 5 5 
2 0 O / . 2 0 
2 0 6 5 . 4 4 
2 0 3 7 . 7 0 
2 0 5 < ; . / 0 
2 0 0 0 . 0 0 
2 0 6 0 . 2 6 
2 06 'y . ' y i 
2 0 3 3 . 1 4 
i. 0 o ' i . 3 6 
2 0 3 3 . 2 0 
2 0 6 d . H 3 
2 06 5 . U 
2 0 3 3 . / 2 
2 0 3 3 . 7 2 
2 0 6 0 . 0 1 
2 0 0 9 . J O 
. t o n . 72 
7 0 3 3 . 7 5 
2 0 6 0 . 6 •> 
2 0 6 7 . 3 1 
7 0 6 7 . 3 2 
2 0 6 0 . 5 7 
2 0 0 5 . 3 0 
2 0 0 5 . 0 7 
2 0 6 2 . 2 3 
z o t J . 3 4 
2 0 0 6 . 5 1 
2 0 3 4 . 0 3 
2 0 0 6 . 5 7 
2 0 6 4 . 0 4 
2 0 6 5 . 3 2 
2 0 0 6 . 3 3 
2 o 3 4 . 4 5 

2 0 3 4 . 4 5 
7 0 o 7 . / i l 
2 0 0 / . 12 
7 O O o . 0 4 
2 0 6 7 . 5 5 
7 0 0 0 . 7 1 
2 0 0 0 . 5 1 
2 0 0 0 . 0 6 
2 0 6 S . d O 
7 0 3 5 . 0 4 

1 . 4 6 - 5 2 0 . 6 0 
1 .4 1 - 4 / 0 . 3 2 
1 . 4 1 - 4 6 9 . 3 0 
1 . 5 0 - 5 6 5 . 6 ' » 
1 . 4 9 - 5 6 0 . l l 
1 . 4 4 - 4 9 5 . 0 0 
1 . 4 6 - 5 2 0 , 0 0 
I . 4 0 - 5 4 6 . 9 1 
1 .4 0 - 5 4 4 . 5 1 
1 . 4 2 - 4 8 1 . d d 
1 . 4 1 - 4 / 2 , 9 5 
1 . 4 1 - 4 7 1 , 5 4 
L . 4 1 - 4 / 2 , 9 4 
1 . 4 2 - 4 / 8 , 4 0 
1 . 4 5 - 5 1 0 . 1 6 
1 . 4 4 - 4 0 3 . 6 3 
l . f 4 - 4 0 f . 5 / 
1 . l l - 4 6 0 . 0 0 
1,4 1 - 4 6 0 , 6 2 
1 . 4 4 - 4 0 4 , 1 0 
I . 4 3 - 4 0 5 , 6 f 
L .4 1 - f o d . f f 
1 . 4 1 - 4 6 0 . 3 J 
1 .4 3 - 4 0 6 . 4 5 
1 . 4 6 - 5 1 4 . f » 
1 . 4 5 - 5 0 5 , 5 6 
L.4U - 5 4 2 , 0 3 , 
1 .4 7 - 5 2 2 . 0 6 
1 . 4 6 - 5 1 3 . 4 0 
i . 4 0 - 5 5 0 . 4 2 
L .5C - 5 6 0 - 0 1 
1 . 4 3 - 4 d f - 9 1 
1 . 4 2 - 4 / / . 1 0 
1.4 4 - f 0 0 . 5 4 
1 . 4 9 - 5 5 / . 5 4 
1 . 4 0 - 5 5 0 . 4 0 
l . f O - 5 5 4 . 4 7 
1 .4 1 - 4 6 0 . 3 4 
1 . 4 1 - 4 / 1 . 3 / 
L . 4 ? - 4 0 1 . f I 
1 . 4 / - 5 2 I . J o 
1 . 4 6 - 5 ) 3 . 3 6 
1 .4 6 - 5 I / . 4 1 
L . 4 4 - 4 0 4 . 0 / 
l . ' i ' j - 5 ! i ' ) . 0 0 
1 .4 5 - 5 0 7 . / J 
l . f 4 - 4 0 0 . d l 
1 .4 1 - 4 6 d . 4 f 

-.7056.34 -1 .45 A i t ' . M J a ^ : f l 
2 0 0 0 . 0 2 I . 5 0 - 5 J 3 . / 5 
2 0 5 4 . 2 0 1 . 5 0 - 5 / 4 , 4 5 
2 0 5 7 , 4 6 i , 4 9 - 5 5 6 , 6 0 
2 0 3 5 , 1 1 i , 5 i - 5 0 / , 0 3 

OtlUG 

1 6 9 . 5 7 
1 5 3 . 1 8 
l 5 2 . a 5 
1 8 4 . 2 6 
1 8 2 . 4 4 
1 6 1 . 5 4 
1 6 9 . 6 6 
l / d . l 4 
1 / 7 . 3 5 
1 5 6 . 9 5 
1 5 4 . 0 4 
1 5 3 . 5 0 
1 5 4 . 0 3 
1 5 5 . 8 1 
1 6 6 . 1 6 
1 6 0 . 7 8 
1 6 1 . 0 8 
1 5 2 , 7 8 
1 5 2 . 6 3 
1 6 0 . 9 6 
1 5 d . l / 
1 5 2 . 5 / 
1 5 2 . 8 5 
1 5 0 . 0 0 
1 6 / . 5 / 
1 6 4 . 6 / 
1 7 6 . 5 5 
1 / 0 . 3 3 
1 6 / . 2 2 
x 0 2 . 2 i 

" 1 0 5 . 2 0 
1 5 / . 9 3 
1 5 5 . 3 9 
1 6 2 , 3 / 
1 8 1 , 6 0 
1 8 1 , 9 1 
l d U , 6 0 
1 5 2 , 5 4 
1 5 3 , 5 2 
1 5 6 , 7 9 
1 6 9 , 0 1 
1 6 / . 2 1 
1 6 8 , 5 2 
161 . 1 0 
1 0 2 . 3 / 
1 6 5 . 3 / 
1 5 9 . 0 6 
1 5 2 . 5 / 

i#:S 
1 0 3 . 6 2 
1 0 / . 1 1 
1 0 1 . 2 9 
1 9 1 . 5 2 

I.'JNEK 

0 . 0 
O . U 
0 . 0 
U . U 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
O . U 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 , 0 
0 , 0 
0 , 0 
0 , 0 
0 , 0 
0 , 0 
O . U 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
J . O 
0 . 0 
J . O 
0 . 0 
0 . 0 
J . O 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
J . O 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
U.O 
0 . 0 
O . U 
0 . 0 
0 . 0 

T ER RAI N 
OUTER 

U.O 
0 . 0 
0 . 0 
O . U 
0 . 0 
O . U 
0 . 0 

u.u 
0 . 0 
0 . 0 

u.u 
O . U 
0 . 0 
O . U 
U .O 
0 . 0 

u.u 
0 . 0 
U .O 

u.u 
0 . 0 
U .O 
O . U 
O . U 
0 , 0 
0 , 0 
o,u 
0 , 0 
0 . 0 
0 . 0 
0 , 0 

. 0 , 0 
0 , 0 
0 , 0 
0 , 0 
0 , 0 
O . U 
O . U 
O.U 

u.u 
0 . 0 
0 . 0 
O .U 
U.O 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
O . J 
0 . 0 
0 . 0 
o.o ' 
0 . 0 
0 . 0 

« 
TOTAL 

0 . 0 
0 , 0 
0 , 0 
0 . 0 
0 , 0 
0 , 0 
0 , 0 
0 . 0 
0 , 0 
0 , 0 
0 , 0 
0 , 0 
0 , 0 
0 , 0 
U .O 
0 , 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 

u.u 
0 . 0 
0 . 0 
O . U 

u.u 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 , 0 
0 . 0 
U .O 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 

BOUG ANOMALY 
• 2 0 0 . 0 

2 1 . 9 7 
8 . 8 7 

1 6 , 6 1 
1 4 . 3 9 
1 6 . 3 9 
1 7 . 2 1 
1 5 . 1 1 
1 7 . 2 4 
1 6 . 7 1 
1 3 . 9 7 
1 8 . 8 2 
2 2 . 8 0 
1 8 - 4 8 
1 5 . 8 2 
1 0 . 5 5 
1 0 . 5 6 

6 i 5 3 
d . l 4 
9 . 9 3 
7 . 2 7 
1 . 3 0 

1 1 , 6 3 
5 . 6 0 
3 . 2 8 

1 1 , 3 4 
1 1 . 6 8 

8 - 9 8 
5 . 4 4 
0 - 9 4 
7 - 4 3 
3 . 7 8 
5 . 3 0 

1 9 , 2 2 
6 , 7 3 
5 , 6 1 
7 . 3 9 
8 - 6 7 
8 - 2 4 

1 7 . 9 0 
1 6 . 4 4 

2 . 9 0 
2 0 . 0 6 
2 0 . 2 1 

T.ro 
4 . 8 6 

2 4 . Oo 
2 3 . 4 6 

4 . 5 2 
7 . 9 3 

i . 7.9 (c2il7> 
6 7 5 4 

- 3 , 4 7 
- 2 , 3 9 
1 9 , 4 1 

STA 

« 

1 1 0 
1 1 0 
1 1 1 
1 1 2 
1 1 3 
1 1 4 
1 1 5 
1 1 5 
1 1 6 
1 1 6 
1 1 7 
1 1 8 
1 1 8 
1 1 9 
1 1 9 
1 2 0 
1 2 1 
1 2 1 
1 2 2 
1 2 2 
1 2 3 
1 2 3 
1 2 4 
1 2 4 
1 2 5 
1 2 6 
1 2 7 
1 2 7 
1 2 8 
1 2 8 
1 2 9 
1 2 9 
1 2 9 
1 3 0 
1 3 0 
1 3 1 
1 3 1 
1 3 1 
1 3 2 
1 3 2 
1 3 2 
1 3 3 
1 3 4 
U 4 
1 3 5 
1 3 5 
1 3 6 
1 3 6 
1 3 / 
1 3 7 
1 3 7 
1 3 8 
1 3 9 
1 3 9 

MAP 
» 

1 
2 5 9 9 
2 5 9 9 
2 5 9 9 
2 5 9 9 

1 
1 

2 5 9 9 
2 5 9 9 

1 
1 
1 

2 5 9 9 
1 

2 5 9 9 
1 
1 

* 2 5 9 9 
2 5 9 9 

1 
1 

2 5 9 9 
2 5 9 9 

1 
1 
1 
1 

5 1 1 8 
5 1 1 8 

1 
1 

5 1 1 0 
2 5 9 9 
5 1 1 6 

1 
1 

5 1 1 8 
2 5 9 9 
2 5 9 9 

1 
5 1 1 8 

1 
1 

5 1 1 8 
5 1 1 8 

I 
1 

2 5 9 9 
2 5 9 9 

1 
5 1 1 8 

1 
1 

2 5 9 9 



HASIC GPAVITY CHR)'.bCT IONS FUR LATITUUE, CURVATURE, FREE A I R , BUUGUER, AND TERRAIN 
0 lUOUlR DENSITY = 2 . 4 0 Gf l /CC, T tKKA lN OLiJSIlY MULTIPLIER = 1 , 0 0 , NO TERRAIN C O K K E C T I O N S APPLIED 

« 4 : « « 4 i « 4 i < i « « . 4 * * * * « « « « 

STA 
ll 

14 0 
1 4 0 
1 4 0 

I ' . I 
l . l 
1 4 1 
1 4 . ! 

1 ' .2 
14 J 

1 4 4 
I ' . ' i 
I ' . 5 
14 5 
I ' l O 
I'f 6 

1 ' . . 
1' . 1 
I ' l l 

\'-',' 
I f i 
1 4 » 
I f ) 

1 5 0 
r i l 
1 5 3 

L ' . ' . 
I 5 ' i 
1 5 7 

r .O 
i ( . . ) 
1 6 J 

K . f 
1 6 5 
I I . I , 
16 1 

16 ' 1 
1 6 0 

l o " 
1 1.) 

I to 
1 7 ' . 

I f'> 
I 10 

I ) l 
1 3 2 
1 3 3 
U f 
1 I S 

1 P-l, 

I M 
l . l 
I ••.] 
1 1 : 

I J ' . 
i"» 1 

LAT L ' ) r i r , 

3 0 . 3 5 5 0 11 J . 0 J 1 7 
3 0 . 0 0 2 5 1 1 . 1 . 2 4 0 0 
3 0 . 5 5 3 1 1 1 2 . 6 0 - 1 0 
3 0 . 5 1 1 5 1 I 7 . 6 ' ) 1 / 
j 3 . j 5 5 0 l U . U l 7 
3 0 . 0 0 4 7 1 1 3 . 0 ' ' > 6 3 
3 0 . 3 5 6 7 1 1 3 . 1 0 3 3 
3 3 . 5 1 7 3 1 1 2 . 6 / 3 6 
3 8 . 6 7 3 0 1 1 2 . / 3 3 0 

3 3 . 0 2 7 / 1 1 2 . 7 4 0 0 
3 0 . I Of 2 I 1 ^ . 1 1 7 5 
3 0 . 0 1 0 / 1 1 7 . 7 1 0 7 
3 0 . 3 6 1 0 1 1 3 . 0 3 5 0 
3 d . 3 6 1 7 1 1 3 . 0 5 1 3 
3 0 . 7 . , 7 J4 1 I 7 . . ' . 0 . . 5 
3 0 . 1 1 4 7 I 1 3 . 7 4 7 0 
3 0 . 6 7 17 l l 7 . 6 ( / ) 0 

3 0 . 3 6 1 7 1 1 3 . 0 / ' ) C 
3 . J . ( > 7 ' l l 1 1 7 . 6 4 ) 0 
3 0 . 6 1/.9 1 1 2 . 6 2 ' ) 4 
M i . i o i i 1 1 3 . 0 5 1 / 
3 0 . 1 7 0 3 1 1 3 . 2 1 4 / 
3 0 . 1 2 ' ) 0 1 1 1 . 1 4 1 / 
I 0 . 3 6 f 7 1 1 . 1 . 2 4 5 0 

3 0 . 3 6 0 3 1 U . 0 0 0 2 
3 0 . 3 6 0 3 1 1 3 . 0 2 3 3 
3 0 . 3 6 0 3 1 1 3 . 0 7 . 5 0 
3 0 . 3 / 17 1 1 3 . 1 0 1 7 
3 3 . 3 / ' - O l l i . 0 3 13 
3 0 . 3 7 ' . / 11 J . 2 J O / 
3 0 . 3 0 5 0 1 I 1 . 2 0 0 3 
3 3 . J i i r . 3 1 1. I . V , J 3 
3 0 . 3 ' U 1 3 1 1 3 . 0 6 . 1 
3 0 . 3 0 0 / 1 I 3 . 0 3 6 1 
1 8 . 3 . ) ( l 0 1 1 3 . 0 0 5 0 

3 3 . 3 ' ) l 7 1 1 3 . U ' » 5 0 
3 0 . 1 6 6 / 1 1 3 . 1 / 3 0 
3 3 . 1 5 6 6 n 3 . 7 0 5 0 
3 0 . 1 7 2 0 1 1 1 . 7 0 2 3 
3 0 . 3 0 2 5 1 U . 0 0 5 0 
3 0 . 3 ) ' t 3 11 3 . 0 2 75 
3 3 . 3 ' ) f ; 3 U J . 0 6 5 0 
3 0 . 4 0 1 / l U . 2 3 5t l 
3 0 . 4 0 1 / 1 1 3 . 2 4 0 0 

3 8 . f 0 l / l i i . Z ' t i i 
3 0 . 4 0 1 / 1 1 3 . 7 4 6 / 

3 0 . ' , 0 3 3 1 1 3 . 2 1 5 0 
3 0 . 4 0 3 3 1 1 . . 2 1 . J 3 
3 0 . f O 3 3 1 1 . . 2 7 3 3 

3 0 . f O J 3 1 1 3 . 7 3 0 0 
• 3 0 . 4 0 5 0 I U . 0 0 3 3 
1 3 1 .4i .>50 1) 3 . U O O 

J d . 4 0 j 0 1 1 3 . 1 y 3 3 

• 3 0 . 4 0 5 ) I I 3 . 1 0 0 3 
i . 1 0 . 4 0 5 0 1 1 J . 7 0 1 / 

( L l V 

5 1 0 0 . 0 
5 0 ' ) 3 . 5 
5 0 / 0 , 0 
6 2 4 2 . 0 
6 f J 7 . 0 
6 1 2 5 . 6 
5 7 1 5 . 0 

6 1 4 4 . 0 
5 5 ) 0 . 0 
5 5 / 3 . 0 
5 0 5 ) . 7 
5 ' . 3 5 . (J 
4 0 6 ' y . 1 
4 O . J O . 0 
5 7 3 5 . 0 
5 0 / 6 . 1 
5 3 0 0 . 0 
5 0 1 6 . i 
5 0 / 3 . 0 
5 0 0 0 . 0 
4 0 / 0 . 0 
5 0 3 2 . 0 
5 4 . i 5 . 7 
6 U f . O 
4 0 . , 5 . 1 

4 ' y6 7 . 0 
5 0 7 7 . 9 

6 1 6 5 . 0 
5«i3 1 . 0 

6 C / 0 . 0 
5 < ) 6 4 . 0 

5 0 4 7 . 0 
5 0 0 3 . 0 
5 0 3 7 . 1 
5 1 / 0 . ' ) 

5 3 'i 7 . 0 
5 0 7 5 . 0 
5 0 ' . 0 . 0 
5 0 3 7 . 0 
5 3 5 7 . 0 
5 0 4 4 . 9 
5 1 7 1 . 0 
6 3 0 7 . 3 

6 0 3 0 . 2 
6 0 4 4 . 7 
6 1 5 4 . 7 
5 0 ' y 4 . 0 

5 5 0 7 . 0 
5 rio 4 . 6 

5 ' 1 / 3 . 7 
4 0 0 7 . 1 
5 0 2 0 . 0 
5 0 0 ( . . 5 

5 8 / 2 . 0 
5 3 1 ' ) . 7 

UOSTRVCI) 
G K A V I T Y 

1 5 3 1 . 2 7 
1 4 0 . > . l l l 
1 4 6 / . 6 0 

1 4 5 1 . 0 0 
1 4 4 7 . 2 2 
1 4 2 0 . ' i 0 
1 4 0 ' f . 011 

1 4 5 1 . 0 7 
1 5 1 7 . Of. 

1 5 2 0 . 0 0 
1 4 4 0 . ' ) 0 
1 5 0 ) . 5 4 
1 5 3 0 . 6 0 
1 5 J 4 . 3 3 
1 5 0 3 . 4 0 
1 4 ) 6 . 1 3 
l 5 0 U . ' y 5 

U J 5 . 0 2 
1 4 0 6 . 1 0 

. 1 4 0 0 . ) 0 
1 5 3 3 . 5 5 
1 4 0 0 . 0 4 
1 4 0 2 . 5 1 
1 4 6 3 . 3 3 
1 5 7 5 . 1 0 
1 5 2 0 . 0 / 

1 5 3 5 . 0 6 
1 4 0 2 . 6 7 
1 5 2 4 . 2 1 

1 ' . 7 7 . 0 . ? 
U f O J . 0 0 
1 5 2 0 . 0 5 
1 5 3 3 . 3 0 
i . 5 2 0 . . ) j 

1 5 3 2 . 4 1 
1 5 7 7 . 7 7 
1 5 0 4 . 5 3 
1 5 0 4 . 7 0 
1 5 0 4 . 0 , 1 

1 5 7 7 . 7 0 
1 5 2 o . 3 0 

1 5 2 0 . 6 2 
1 4 l l i , 1 0 
1 4 7 . 1 . 4 / 
I ' f 7 i . 5 0 
1 4 0 3 . 4 / 
1 4 3 f . 7 o 
IVO J . ' ) J 

14 i n . l.i 
1 4 7 0 . 0 1 

1 5 2 4 . 1 7 
1 4 / 7 . 1 1 

1 4 0 0 . 1 5 

1 4 3 2 . 7 . . 
1 f 0 6 . 4 0 

* L A T I T U l ) L 

2 0 3 5 . 1 0 
2 0 1 2 . 1 / 
2 0 5 2 . 5 0 
2 0 4 0 . y 3 
2 0 3 5 . 1 1 ! 
2 0 1 2 . 3 6 
2 0 3 5 . 3 3 
2 0 4 0 . 4 4 

2 0 5 3 . 0 0 
2 0 5 5 . 1 5 
2 0 1 3 . 1 0 
7 0 5 0 . 4 4 
2 0 3 5 . 7 I 
2 0 3 5 . I I 
2 0 5 0 . 7 7 
7 0 1 4 . 1 I 
2 0 5 0 . l-t 
2 0 J 5 . 7 7 
2 0 5-y . 10 • 
7 0 5 0 . l'« 
2 0 3 5 . 0 2 
2 0 1 5 . 3 ' j ' 
2 0 1 5 . 1 / 
7 0 3 0 . 0 3 

• 2 0 3 6 . 3 5 
^ O M i . . 5 
2 0 3 0 . 3 5 
2 0 3 6 . O ' . 
2 0 3 o . '/ 'i 
2 0 3 / . 0 0 
2 0 3 7 . . ) 2 
2 0 3 6 . 1 1 
7 0 3 0 . I 1 
^ 0 J i ) . I f 
7 0 3 0 . 7 6 

2 0 J i i . 4 t ) 
2 0 1 3 . . . 7 
2 0 1 / . 7 ŷ 

2 0 1 0 . 2 1 
2 0 3 0 . ' . / 
2 0 3 3 . ' 1 0 
2 0 J 0 . O J 

7 0 3 0 . 2 ' : 
7 0 3 ' ) . ? 0 
2 0 3 0 . 2 3 
2 0 3 0 . 7 3 

• 2 0 3 0 . 4 3 
2 0 3 'y . ' . 3 
2 0 3 0 . 4 3 

2 0 3 0 . 4 3 
2 0 J O . 5 7 

7 0 J O . 5 / 
2 0 3 0 . 5 / 
2 0 3 0 . 5 7 
7 0 3 0 . ' . 7 

L UU V 

1 . 4 7 -
1 . 4 2 • 
1 . 4 9 -
1 . 5 1 • 
1 . 5 1 -
1 . 5 C 
1 . 4 M -

1 . 5 0 
1 . 4 / 

1 . 4 / • 
1 . 4 0 
1 . 4 / 
1 . 4 1 -
1 . 4 1 
1 . 4 0 
1 . 4 2 
1 . 4 0 

L . f l 
1.. 4 •; 
1 . 4 ' y 
L . 4 1 
1 . 4 2 
1 . 4 6 
1 . 5 0 

l . f l 
1 . 4 1 

1 . 'f 1 
1 . 5 0 
; L . 4 f 

1 . 5 0 
1 . 4 » 
1 . 4 2 
1 . 4 ? 
1 . 4 1 
1 . 4 3 
l - f 5 
1 . 4 2 
I . f 2 
l . f l 
1 . 4 5 

1 . 4 2 
1 . 4 2 
1.5v> 
1 . 5 0 
1 . 5 0 
1 . 5 0 
1 . 4 0 
1 . 4 ' y 

1 . 5 0 
1 . 4 - ) 
1 . 4 1 
l . f 0 

1 . 4 0 

I . 4 ' i 
1 . 4 5 

FkF.F 
A I R 

- 4 3 0 . 3 7 

- ' i / 8 . 02 
- 5 o 2 . 14 
- 5 3 6 . 0 6 
- 6 0 5 . 1 0 
- 5 7 5 . 9 3 

- 5 3 7 . 4 2 
- 5 7 7 . 6 5 
- 5 7 5 . 5 0 
- 5 2 3 . 0 0 
- 5 5 0 . 0 y 
- 5 2 0 . 0 1 
- 4 6 7 . 2 3 
- 4 6 0 . 2 5 

- 5 3 0 . 2 1 
- 4 7 7 . 2 0 
- 5 4 5 . 3 2 
- 4 / 1 . 6 4 
- 5 5 1 . 0 0 
- 5 5 4 . 7 2 
- 4 6 0 . 0 / 
- 4 / 7 . 0 4 

- 5 1 3 . 0 6 
- 5 0 1 . 4 1 

- 4 6 7 . 2 3 
- 4 6 7 . 1 1 
- 4 / 7 . 7 0 
- 5 / 0 . 0 3 
- 4 ) 1 . 0 3 
- 5 / 1 . 5 5 
- 5 0 0 . 0 ^ . 
- 4 7 4 . 0 3 

- 4 / 7 . 0 3 
- 4 / 3 . 1 5 
- 4 3 6 . 2 0 
- ' > 0 i . / . / . 
- 4 / / . 1 0 
- 4 / 4 . 0 5 
- 4 7 ) . 6 1 

- 5 0 3 . 2 2 
- 4 7 4 - 3 6 

- 4 0 1 - 5 1 

- 5 6 4 - 3 3 
- 5 6 6 - y 5 
- 5 6 0 . 5 4 
- 5 7 3 . 6 1 
- 5 5 4 . 1 6 
- 5 5 ' . . 4 5 

- 5 0 2 . 6 / 
- 5 6 1 . 6 5 
- 4 6 y . 3 ' i 
- 5 5 O . 6 0 

- 5 5 3 . 4 5 
- 5 5 2 . 0 0 
- 5 4 7 . 1 3 

BUUG 

1 5 6 . 4 6 
1 5 5 . ' 0 8 
1 3 3 . 1 0 
1 0 1 . 1 5 
1 9 7 . 1 3 
1 0 / . 5 9 

l / 5 . U f 
1 8 0 . 1 5 
1 / 1 . 1 0 
1 7 0 . 0 / 
1 7 0 . 4 3 
1 / 2 . 5 / 
1 5 2 . 1 0 
1 5 2 . 5 1 
1 / 5 . 6 J 
1 5 5 . 4 5 
1 / 7 . 6 2 
1 5 3 . 6 1 
1 / 0 . 7 6 
1 0 0 . 6 3 
1 5 2 . 4 5 
1 5 5 . 0 3 
1 6 / . 3 / 
I 0 0 . 3 0 
1 5 2 . 1 0 

. 1 5 2 . l 5 
1 5 3 . 8 2 
1 0 0 . 0 0 
1 6 0 . 2 7 
U J o . l o 
1 0 2 . 0 / 
1 5 4 . 4 1 
1 5 5 . 6 6 
1 5 4 . 1 0 
1 5 d . 3 5 
1 6 3 . 9 0 
1 5 5 . 4 2 
1 5 4 . 5 9 
1 5 4 . c 5 
1 6 3 . 9 0 
1 5 4 . 5 0 
1 5 0 . 8 3 
1 0 3 . 8 1 
1 0 4 . 6 / 
l o 5 . 1 2 
1 8 8 . 4 / 

1 8 0 . 5 0 
1 8 0 . 0 7 

1 3 3 . 2 / 
1 0 2 . O f 
1 5 2 . 0 0 

1 0 1 . 3 2 
1 0 0 . 2 / 

1 / 9 . 3 2 
17 0 . 7 . 

INNER 

0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 

o . o 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
J . O 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
U . O 
0 . 0 
0 . 0 
0 . 0 

o.o 
0 . 0 
0 . 0 
0 . 0 
0 . 0 

0 . 0 
0 . 0 
O . U 

O . U 
U . O 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 , 0 
0 . 0 

0 . 0 
0 . 0 
J . O 
O . U 
0 . 0 
0 . 0 
0 . 0 

0 . 0 
O . U 
0 . 0 
0 . 0 

0 . 0 
0 . 0 

T E R R A I N 
OUTER 

0 . 0 
0 . 0 
0 . 0 
O . U 

u.u 
0 . 0 
0 . 0 

0 . 0 
0 . 0 
0 . 0 
0 . 0 
O . U 
U . O 
0 . 0 
0 . 0 
0 . 0 
O . U 

• 0 . 0 
0 . 0 

o . o 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 

0 . 0 
o . o 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 

0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 

0 . 0 
0 . 0 
O . J 
0 . 0 
0 . 0 

0 . 0 
l l . O 

« 
T u r A L 

0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
U . O 
0 . 0 
0 . 0 
0 . 0 
O . U 
0 . 0 

0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 

0 . 0 
0 . 0 
0 . 0 

0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
U . O 
0 . 0 
0 . 0 
0 . 0 
0 - 0 
0 . 0 
0 . 0 

0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 

0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 

BOUG ANUMALY 
• 2 0 0 . 0 

1 8 . 5 8 
5 . 5 3 

- 7 . 3 5 
- i . T j 
1 0 . 5 8 

3 . 0 6 
1 9 . 6 5 

- 1 0 . 3 8 
1 1 . 1 9 
1 3 . 6 0 

5 . / 6 
6 . 8 / 
8 . 0 3 

1 3 - 4 0 
6 - 7 4 
2 - 4 4 
7 . 9 8 

1 5 - 8 7 
7 - 5 7 
5 . 2 5 

1 1 . 8 5 
3 . 4 8 

1 2 . 1 8 
1 7 . 8 3 

2 . 4 0 
6 , 1 9 

1 5 . 7 6 
1 5 . 3 5 
1 7 . 5 5 
1 0 . 8 2 
1 0 . 8 4 

1 0 , 0 0 
1 6 , 6 3 

0 , 3 3 
2 0 . 5 7 
2 1 , 6 9 

6 , 2 1 
5 , 0 5 
3 , 7 2 

2 1 . 6 0 
5 , 5 4 

1 3 , 0 9 

1 7 . 9 3 
1 7 , 9 8 
1 8 , 0 3 
1 7 , 8 3 
1 7 , 5 0 
1 7 , 5 5 

1 7 , 2 6 

1 7 , 4 0 
- 0 , 3 5 
1 1 , 4 1 
1 2 . 2 7 
1 3 , 4 7 
1 4 . 3 4 

STA 

« 

1 4 0 
1 4 0 
1 4 0 
1 4 1 
1 4 1 
1 4 1 

1 4 2 

1 4 2 
1 4 3 
1 4 4 
1 4 4 
1 4 5 
1 4 5 
1 4 6 
1 4 6 
1 4 6 
1 4 7 
1 4 / 
1 4 8 
1 4 9 
1 4 9 
1 4 9 

1 5 0 
1 5 1 

1 5 3 
1 5 4 
1 5 5 
1 5 7 
1 5 8 
1 6 0 
1 6 3 
1 6 4 
1 6 5 
1 6 6 
1 6 7 

1 6 8 
1 6 8 
1 6 9 
1 7 0 
1 7 0 
1 7 5 
1 7 6 

1 8 0 

1 8 1 
1 8 2 
1 8 3 
1 8 4 
1 8 5 

1 8 6 

1 8 7 
1 8 9 

1 9 0 
1 9 1 

1 9 2 
1 9 3 

MAP 

in 

2 5 9 9 
5 1 1 8 

1 
1 

2 5 9 9 
5 1 1 8 
2 5 9 9 

1 
1 
1 

5 1 1 8 

1 
2 5 9 9 
2 5 9 9 

1 
5 1 1 8 

1 
2 5 9 9 

1 
1 

2 5 9 9 
5 1 1 8 
5 1 1 8 
2 5 9 9 

2 5 9 9 
2 5 9 9 
2 5 9 9 
2 5 9 9 
2 5 9 9 
2 5 9 9 
2 5 9 9 
2 5 9 9 
2 5 9 9 
2 5 9 9 
2 5 9 9 

2 5 9 9 
2 
2 
2 

2 5 9 9 
2 5 9 9 
2 5 9 9 
2 5 9 9 

2 5 9 9 
2 5 9 9 
2 5 9 9 
2 5 9 9 
2 5 9 9 
2 5 9 9 
2 5 0 9 
2 5 9 9 
2 5 9 9 
2 5 9 9 
2 5 0 9 

2 5 0 9 



;i,«.Sir. G R A V I T Y Cni ' .UFCTIUW:> Ft ik L A I l T U U b , CURVATURE, FREE A I R , BOUGUER, ANO T E R R A I N 
(1 lOi .UEk P F N S I T Y = 2 . 4 0 ( , i 1 /CC, T E R R A I N Of . r iS ITY M J L T I P L I t R = 1 . 0 0 , NO T E R R A I N CUKKECT lONS A P P L I E D 

4ll•<>>^«A«y:<'4.<<-l>«<<.><<4I««« LORRECTIONS • < > * « * • • « * * • • * » • • * ' * * 

o 

o 

o 

|-o 

' o 
( 

o 

' o 

o 

o 

o 

o 

o 

o 

o 

' o 

: O 

ST, \ LAT l i l k i C 
rf 

1 0 4 3 0 . 4 0 5 0 1 1 3 . 2 0 6 / 
1 1 5 3 0 . 4 0 5 0 1 1 3 . 7 0 6 / . 
l ; 6 3 0 . 4 0 5 0 1 I J . 2 1 0 0 
1 ) 7 3 0 . 4 0 6 / I ' 3 . 1 / 0 0 
I ' ) / 3 0 . / 6 S / 1 1 7 . 0 / ( . 2 
I ' / ' l J O . / 7 6 2 l l . ; . O u ^ / 
U . I 3 0 . 4 0 6 / 1 1 ? . . 1 / 3 3 
I y ) 3 3 . 4 i ) 6 / 1 1 ' . . 1 . 1 0 0 
1 / * 3 3 . / . 1 2 3 1 1 2 . 0 3 3 2 
; o ) 3 3 . 3 1 1 / 1 1 7 . 0 1 4 7 
.70 ) 3 3 . 4 0 6 7 1 1 3 . 1 3 5 0 
7iM 3 0 . 1 / 1 / 1 1 J . U . O ? 
.•.>7 3 3 . 1 / 3 3 1 I J . l / 73 
7 >7 3 0 . 4 0 3 3 Ll 5 . 0 0 0 0 
•> >3 - ^ J . l 7 ? J l l 3 . 1 c l 7 . . - > 
2 :»3 3 0 . 4 0 3 J 1 1 3 . 1 0 3 3 
.1,) f 3 0 . r / 1 0 1 1 3 . l O f 7 
2 0 ' . 3 0 . . f 0 3 3 1 1 3 . 1 6 5 0 
2 ) 5 3 8 . 1 6 4 0 1 1 3 . 1 H 1 5 
7 0 5 3 8 . 4 1 0 8 l i ? . U 6 5 5 
7 0 6 3 8 . 1 6 1 3 I U . IOOO 
2 0 / 3 3 . 1 5 3 5 U 3 . 1 ) 3 5 
7 0 7 3 3 . 4 1 1 7 1 1 3 . 0 6 5 0 
7 ) J 3 3 . 1 5 f 2 l l ; ' . 2 1 3 3 
2 ) I 3 8 . 1 5 1 7 1 1 3 . 2 2 1 0 
. . '10 3 3 . 1 4 0 3 1 1 3 . 2 3 4 2 
2 1 0 3 8 . 4 1 4 2 1 1 3 . 0 5 4 0 
? l l 3 d > 5 0 J U 1 1 7 . 0 0 1 / 
7 l l 3 0 . 4 1 5 0 1 1 3 . 1 4 3 3 
2 1 2 3 3 . 4 1 0 / 1 U , 1 3 0 0 
2 1 2 3 3 . 5 3 1 / 1 1 2 . 0 0 1 / 
7 1 3 3 6 . 5 5 3 3 1 1 2 . 0 . . 6 6 
2 l 3 3 3 . f 2 0 J 1 1 3 . 0 3 0 0 
7 1 4 3 3 . 5 3 5 0 l l 7 . 0 M o o 
2 1 4 3 0 . 4 2 0 0 1 1 3 . 0 < 7 3 3 
7 1 5 3 3 . / 1 3 3 I 1 2 . 0 / 0 0 
2 l 5 3 B . 4 2 0 ' 3 1 U . 1 3 3 3 
2 i : . 3 3 . 6 0 5 0 1 1 7 . 0 3 0 0 
71 7 3 3 . 6 ' . 3 3 1 1 7 . 0 . 1 3 3 
2 1 1 3 0 . 4 . ? 5 U 1 1 3 . 1 1 4 3 
2 l 3 ? 8 . 6 1 0 3 1 1 2 . 0 1 5 0 
2 r y 3 d . / - , ( J 1 1 7 . 0 5 5 0 
7 1 y 3 0 . 4 7 6 / 1 1 3 . 0 7 0 3 
7 7 0 3 3 . 7 / 5 0 1 1 7 . 0 3 1 7 
2 7 0 T O . 4 3 3 3 l U . O l O j 
2 7 1 J . J . 6 0 1 7 1 1 2 . 3 ) 6 / 
7 ?7 3 d . d 3 5 0 1 1 7 . 5 4 3 3 
2 . ! ^ 3 0 . 4 : 5 0 1 1 3 . U J 3 
2 2 » 3 d . 6 ' y l 7 1 1 2 . 0 4 6 / 
2 7 ' . 3 3 . 0 / 5 0 1 1 7 . 0 1 3 3 
7 7 1 3 3 . 4 3 6 3 1 U . 0 / / 2 
^ ^ i 1 3 . 4 3 5 7 1 1 3 . 1 3 1 7 
2 7 5 3 3 . 6 5 5 0 1 1 2 . ; . 7 0 0 
2 . ; . . 3 d . 6 4 6 / 1 1 2 . H 3 1 6 
77 , ' . 3 3 . 4 3 0 7 1 1 3 . 1 3 5 0 

t L ' " V 

5 0 4 0 . / 
5 3 5 0 . 0 
5 0 6 5 . 3 
5 0 7 / . I 
5 2 < ) 4 . 0 
5 2 0 1 . 1 
5 0 6 5 . 0 
5 n / 4 . f 
5 2 4 . 1 . 0 
5 2 5 1 . 0 
5 0 5 3 . 0 
5 0 5 6 . 0 
5 0 4 / . 0 
5 2 0 4 . 1 

5 0 4 0 . 0 
6 1 0 4 . 0 
5 0 2 5 . 0 
6 0 0 6 . 7 
5 CO 2 . 0 
5 1 0 0 . 1 
5 0 3 7 . 0 
5 0 6 2 . 0 
5 1 0 3 . 1 
5 0 4 0 . 0 
5 0 5 3 . 0 
5 0 5 3 . 0 
5 1 5 1 . 0 
4 6 6 0 . 0 
5 / 5 1 . 0 
5 6 2 2 . 0 
f 0 2 7 . 0 
4 0 7 3 . 0 
5 1 0 7 . 0 
4 0 1 0 . 0 
5 3 / f . 0 
4 3 4 3 . 0 
5 0 / O . 1 
4 3 0 ' ) . 0 

4 0 0 5 . 0 
5 4 0 6 . 0 
4 3 5 3 . 0 
4 0 4 1 . 0 
5 0 0 5 . 0 
4 9 1 O . 0 
5 0 1 5 . I 
4 8 6 7 . 0 
4 0 / 2 . 0 
5 5 5 5 . 1 
4 0 5 5 . 0 
4 0 0 0 . 0 
5 3 0 3 . 1 
5 5 J 6 . 4 
5 0 8 0 . 0 
5 4 1 0 . 0 
5 5 4 4 . 1 

O O S f ' ' V L D 
G k A V I r v 

1 4 0 5 . 5 5 
1 4 3 5 . 4 2 
1 4 0 5 . 4 0 
1 4 / / . 1 1 
1 4 0 3 . 5 d 
1 4 0 5 . 1 1 
1 4 / 4 . 7 0 
1 4 7 J . 4 0 
1 4 0 0 . 2 0 
1 5 0 5 . 1 1 
I f 7 4 . 4 1 
1 5 0 3 . 0 3 
1 5 0 5 . 5 2 
1 5 2 0 . 0 0 
1 5 0 7 . 4 3 
1 4 0 5 . 3 3 
1 5 C O . 5 0 
1 4 / 2 . 1 5 
1 5 0 5 . 5 0 
1 5 2 5 . 3 8 
1 5 0 5 . 3 3 
1 5 0 4 . 8 0 
1 5 2 5 . 0 7 
1 5 0 2 . 4 3 
1 5 0 1 . 3 3 
1 5 0 1 . 0 / 

1 5 2 3 . 1 4 
1 5 3 1 . 3 / 
I f 0 0 . 0 0 
1 5 0 1 . 4 2 
1 5 4 1 . 0 4 
1 5 4 6 . 0 4 
1 5 2 5 . 0 3 
1 5 5 3 . 5 / 
1 5 2 4 . 1 2 
1 5 0 7 . 4 / 
1 4 / 0 . 3 1 
1 5 0 0 . 7 5 

1 5 / 0 . 4 7 
1 5 1 ) . •) y 
1 5 6 7 . 0 0 

1 5 0 0 . 0 0 
1 5 2 6 . 'f2 
1 5 0 . , . 2 4 
1 5 2 4 . 6 6 
l 5 ' y 4 . J 5 
1 5 0 3 . 0 7 
1 5 0 3 . 4 6 
1 5 7 5 . • y 3 
1 5 6 1. f f 

1 5 2 6 . 3 3 
1 5 0 5 . 7 6 

1 5 6 1 . 0 4 
1 5 4 1 . 4 / 
I 5 0 4 . 6 f 

• L A I I T U I U 

2 0 3 0 . 5 7 
2 0 3 0 . 5 / 
2 0 3 0 . 5 7 
2 0 3 0 . / 7 
7 0 / 1 . 2 ' ' 
2 0 / 2 . 2 1 
Z O i ' i . 72 
2 0 3 0 . 72 
Z O I / . . I ' i 
7 0 / 5 . J f 
d O i ' l . l / 
2 0 1 0 . 1 0 
7 0 1 0 . 2 5 
2 0 3 - / . d o 
2 0 1 - » . 1 6 
2 0 3 0 . . 1 6 
2 0 1 9 . 0 5 
2 0 3 9 . 0 6 

2 0 1 0 . 4 3 
2 0 f J . O d 
2 0 1 3 . 2 0 
2 0 1 7 . 0 5 
2 0 4 0 . 1 6 
2 0 I / . 5 / 
2 0 1 7 . 3 5 
2 0 1 7 . 0 6 
2 0 4 0 . 3 3 
2 0 4 7 . 0 7 
70-f 0 . 4 5 
2 0 f 0 . / 7 
2 0 5 0 . 7 0 
2 0 5 7 . 6 0 
2 0 4 0 . 0 ) 
2 0 5 5 . 5 0 
2 0 4 0 . 3 y 
2 0 6 / . 1 ? 
2 0 4 0 . 3 J 
2 0 0 4 . 1 0 
2 0 6 l . f O 
2 0 4 1 . J J 
7 0 J o . 3 7 
2 0 o O . 7 6 
2 0 4 1 . 4 . 1 
2 0 7 2 . 1 1 
2 0 4 < i . 0 6 
2 0 7 f . . . . . 
2 0 / 7 . 3 0 
2 0 4 2 . 7 1 
7 0 6 4 . / / 
2 0 6 3 . 3 0 
2 0 4 2 . 3 2 
2 0 4 2 . 3 5 
2 O 0 I . 5 5 
. i O O O . O l 
2 0 4 7 . J 5 

CIJI'.V 

1 . 4 9 • 
1 . 4 0 -
L . 4 0 -
1 . 4 0 -
1 . 4 4 
1 . 4 4 -
1 . 4 0 -
1 . 4 ' ) 
l . 4 f 
l . 4 f 
1 . 4 ' y 
1 . 4 7 
1 . 4 2 
1 . 4 4 
1 . 4 2 
1 . 5 0 
1 . 4 1 
1 . 5 0 
1 . 4 2 
1 . 4 3 
1 . 4 2 
1 . 4 2 
1 . 4 3 

1 . 4 2 
1 . 4 2 
I . 4 . : 
1 . 4 3 
1 . 4 1 
1 . 4 0 
1 . 4 7 
1 . 4 0 
1 . 4 0 
1 . 4 2 
1 . 4 0 
. . . 4 5 
1 . 3 9 
1 . 4 0 
1 . 4 0 
1 . 4 0 
1 . 4 C 
1 . 3 0 
1 . 3 0 
L . ' t t L 

1 . 4 0 
1 . 4 1 
. . . 3 0 

1 . 4 0 
1 . 4 7 

l . f l 
1 . 4 1 
1 . 4 4 
L . 4 6 
1 . 4 2 
1 . 4 5 
U 4 7 

FKEL 
AIK 

- 5 5 0 . 0 0 
- 5 5 0 . 0 3 
- 5 5 1 . 5 1 
- 5 5 / . 2 / 
- 4 0 / . 0 5 
- 4 O 0 . 5 5 
- 5 6 0 . 0 1 
- 5 6 1 . / I 
- f y 3 . 4 4 
- f 0 3 . / 2 
- 5 o O . I / 
- 4 7 5 . 4 0 
- 4 7 4 . 5 5 
- 4 0 6 . 0 4 
- 4 / 3 . 0 0 
- 5 / 3 . 0 0 
- 4 / 2 . 4 0 
- 5 6 4 . / O 
- 4 / / . U 4 
- 4 0 3 . / 6 
- 4 / / . 0 4 
- 4 / 5 . 0 6 
- 4 3 0 . I t , 
- 4 7 4 . 7 . 5 
- 4 / 5 . 1 2 
- 4 7 5 . 5 0 
- 4 3 4 . 4 1 
- 4 6 7 . 2 2 
- 5 4 0 . 8 1 
- 5 2 0 . 6 0 
- 4 0 2 . 0 0 
- 4 6 3 . 3 6 
- 4 7 0 . / 2 
- 4 6 1 . 6 / 
- 5 0 5 . 2 0 
- 4 5 5 . 3 / 
- 5 5 1 . 0 1 
- 4 5 0 . 1 0 
- 4 6 0 . 2 6 
- 5 1 5 . 0 0 
- 4 5 6 . 7 0 
- 4 5 5 . 1 0 
- 4 7 d . 2 1 
- 4 6 1 . 6 7 
- 4 / 1 . 5 5 
- 4 5 7 . 6 3 
- 4 5 0 . 1 0 
- 5 2 2 . 3 1 
- 4 6 5 , 9 0 
- f 7 0 , 0 4 

- 4 0 d , 6 2 
- 5 2 0 , 5 5 
- 4 / 7 . 6 5 
- 5 0 d . 6 7 
- 5 7 1 - ? • ) 

BOUG 

1 / 0 . 1 4 
1 / 0 . 1 5 
1 / 0 . 6 5 
1 8 1 . 5 1 
1 6 2 . 1 5 
1 6 1 . / 3 
1 8 2 . / O 
1 0 2 . 0 6 

1 6 0 . 7 2 
1 6 0 . 8 1 
l d 2 . 4 6 

1 5 4 . d 3 
1 5 4 . 5 6 
1 6 1 . 0 7 
1 5 4 . 3 4 
1 0 6 . "73 
1 5 3 . 0 ' ) 
1 8 3 . 9 3 
1 5 5 . 6 3 
1 5 0 . 1 0 
1 5 5 . 6 3 

1 5 5 . 0 2 
1 5 9 . 1 0 

1 5 4 . 5 0 
1 5 4 . 7 4 
1 5 4 . 9 0 
1 5 / . / / 
1 5 2 . 1 / 
1 / 6 . 1 5 

1 / 2 . 1 / 
1 5 0 . / 3 
1 5 0 . 9 2 
1 5 6 . 2 4 
1 5 0 . 3 6 
i o 4 . 5 7 
1 4 d . 3 1 
1 / 0 . / 6 
1 4 0 . / 2 
1 4 0 . ' J O 
1 6 8 . 0 3 
1 4 0 . / / 
1 4 8 . 2 5 
1 5 5 . 7 5 
1 5 0 . 5 0 
1 5 3 . 5 0 
1 4 9 . 0 5 
1 4 0 . 2 0 
1 / 0 . 1 2 
1 5 1 . / 4 
1 5 3 . 0 0 
1 6 2 . 4 0 
1 6 0 . 5 5 
1 5 5 . 5 / 
1 6 5 . 6 8 
1 /. 0 . / 0 

iNNbK 

0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
J . O 
0 . 0 
0 . 0 
0 . 0 
J . O 
J . O 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
J . O 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 

0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
J . O 
0 . 0 
0 . 0 
0 . 0 
0 . 0 

T E R R A I N 
OUTER 

0 . 0 
0 . 0 
J . O 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 

0 . 0 
0 . 0 
O . J 
O . J 
0 . 0 
0 . 0 
0 . 0 
U . O 

- 0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
U . O 
U . O 
U . J 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 .11 

« 
TOTAL 

0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 , 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
n . n 

BOUG ANOMALY 
• 2 0 0 . 0 

1 5 . 3 4 
1 5 . 2 3 
1 6 . 2 1 
1 1 . 6 6 

- 4 3 . 4 5 
- 4 3 . / 2 

1 1 . 7 0 
1 1 . 0 2 

- 4 2 . 1 3 
- 3 d . / 6 

1 0 . 9 1 
3 - 9 / 
4 - 8 5 

2 2 - 6 1 

6 - 4 0 
1 0 - 9 8 

6 - 6 4 
1 1 - 5 6 

7 - 9 5 
1 3 - 9 3 

7 - 9 2 
6 - 3 8 

1 3 - 9 5 

3 . 5 0 
3 - 4 3 
4 - 1 8 

1 2 . 9 / 
- 2 - 4 1 
1 3 - 6 3 
1 5 - 6 1 

1 . 9 1 
5 . 3 d 
7 , 0 0 
8 . 0 9 

2 2 . 4 9 
3 1 . 0 2 

9 - 0 7 
2 5 . 1 4 
1 / - 9 8 
2 5 - 0 6 
1 0 . 3 9 
3 4 - 7 d 

5 - O d 
3 4 - 0 4 
- 0 - 8 4 
2 / - 0 8 
2 3 - l d 
1 1 - 9 7 
2 3 - 9 1 
2 1 - 0 0 
1 8 - 7 8 
1 2 - 9 4 
2 0 - 9 5 
2 2 . 1 9 
1 - > 1 > 

STA 

* 

1 9 4 
1 9 5 
1 9 6 
1 9 7 
1 9 7 
1 9 8 
1 9 8 
1 9 9 
1 9 9 
2 0 0 
2 0 0 
2 0 1 
2 0 2 
2 0 2 
2 0 3 
2 0 3 
2 0 4 
2 0 4 
2 0 5 
2 C 5 
2 0 6 
2 0 7 
2 0 7 
2 C 8 
2 C 9 
2 1 0 
2 1 0 
2 1 1 
2 1 1 
2 1 2 
2 1 2 
2 1 3 
2 1 3 
2 1 4 
2 1 4 
2 1 5 
2 1 5 
2 1 6 
2 1 7 
2 1 7 
2 1 8 
2 1 9 
2 1 9 
2 2 0 
2 2 0 
2 2 1 
2 2 2 
Z l i 
2 2 3 
2 2 4 
ZZ '* 
2 2 5 
2 2 5 
Z Z b 
- , - > ! . 

f A P 

» 

2 5 9 9 
2 5 9 9 
2 5 9 9 
2 5 9 9 
5 1 7 6 
5 1 / 6 
2 5 9 9 
2 5 9 9 
5 1 7 6 
5 1 7 6 
2 5 9 9 

2 
j i 

2 5 9 9 
2 

2 5 9 9 
2 

2 5 9 9 
2 

2 5 9 9 
2 

2 
2 5 9 9 

2 
2 
2 

2 5 9 9 
2 

2 5 S 9 
2 5 9 9 

2 
2 

2 5 9 9 
2 

2 5 9 9 
2 

2 5 9 9 
• 2 

2 
2 5 9 9 

2 
2 

2 5 9 9 
2 

2 5 9 9 
2 
2 

2 5 9 9 
2 
2 

2 5 9 9 
2 5 9 9 

2 
2 

1 c r i ' i 



H\S1C GRAVITY C^^JRKECT HINS 
OOllGDFR OFNSITY = 2-40 GM/CC, TRi^RAIN 

ILK LATITUOE, CURVATURE, FRtE AIR, BUUGUER, ANO TERRAIN 
OI;ii:,I IY MULTIPLIER = 1.00, NO TERRAIN CORKtCTIUNS APPLIED 

««*4i<>4i :).«««<>««««*««* 

o 

c 

o 

o 
o 

o 

o 

o 

c 

o 

S ' A 
4 

Z M 
! 7 7 
2.» J 
? 7 0 
2 7 0 

2 10 
2 JO 
? J l 
2 1 1 
Z i i 
2 J 3 
7 3 J 
2 1 . 
? >'. 
2 J 5 

2 1'. 
7 J-. 
2 J o 
2 » 7 
2 3 7 
2 J / 
2 3 0 
7 JO 
7 3 ) 
7 . 0 
7V() 
2 4 I 
2 f l 
2 . 7 
Z-'A 
2 , 3 
7 f J 
7 . . 4 
c. . 4 
7 ' . 5 

2 .o 
2 ' . o 
i t . 7 
2 f r 
1 . ' • ' • ' 

?•. , 
2 f') 
7 f y 
?.->.) 

2 5 ' ) 
2 5 1 
7 . 1 
2 5 7 
2 5 J 
2 ' i 3 
7 i 4 
2 i . 
2 ' ' ' i 
2 5 ' j 
2 > 5 

I A T LONG 

J 3 . 4 J 3 3 I U . U 3 3 
3 8 - 6 2 5 0 1 1 2 . 5 3 5 0 
3 8 - 6 7 0 3 1 1 7 - 6 0 0 0 
3 8 . 4 3 0 0 1 1 3 . 0 3 0 2 
J 3 . 6 7 0 ' 0 1 1 7 . 7 2 0 0 
3 0 . O 3 3 3 1 1 2 . / o O O 
3 0 . 4 4 0 0 1 1 3 . 1 7 5 0 
3 0 . 4 4 0 0 I U . 1 5 3 3 
3 8 . 6 4 5 0 1 1 7 . 7 7 6 / 
3 d . . ' ) i l l / 1 1 2 . d 4 0 J 
3 0 . / 0 1 7 1 1 7 . 0 1 . 1 3 
3 0 . 4 4 1 / 1 1 3 . 0 7 0 3 
J O . 7 J O ) 1 1 2 . 7 0 6 / 
3 . < . 4 4 l / 1 1 3 - 1 1 3 3 
J 3 - 4 ' f l 7 1 1 3 - 1 2 1 7 
3 0 . 6 7 17 1 1 2 . 3 / 3 3 
3 0 . 6 1 1 / 1 1 2 . 0 0 0 0 
3 8 . 4 4 1 7 l l 3 . l v > / / 
3 8 . 4 4 2 5 1 1 3 . 2 3 1 3 
3 8 . 5 5 3 3 1 1 7 . ) 4 3 3 
3 8 . 6 1 0 0 I l 2 . 0 ' f 3 3 
J 3 . 5 0 0 0 1 1 7 . ' . . 3 3 

3 0 . ' f f 3 3 1 U . 0 4 J 3 
3 0 . r » 6 / ) 1 J . 2 7 1 / 
3 3 . l ' ' 5 0 1 U . 3 ( ) J 3 
3 0 . 4 4 3 3 1 1 3 . 1 1 3 3 
3 0 . 4 4 3 J 1 1 3 . 1 1 6 / 
3 . 1 . l ' i 5 0 1 1 3 . 3 3 3 3 
3 0 . 1 3 0 0 1 U . 3 ' ) 6 / 
3 3 . 4 4 5 0 I U . I 1 0 0 
3 3 . f ' , 6 7 I U . 1 0 3 3 
3 0 . 1 0 0 0 I U . 2 < . 3 3 
3 3 . 1 3 0 0 1 1 3 . 2 6 0 0 
5 0 . 4 4 6 7 1 1 3 . 1 0 6 / 
3 8 . 1 6 5 0 1 ) 3 . 3 0 1 3 
I 'O . 1 5 5 0 1 1 3 . 2 0 0 0 
3 3 . 4 4 0 3 1 1 3 . U ' ) 0 3 
3 3 . 4 4 3 3 1 1 3 . 1 0 0 3 
3 0 . 1 . . 5 0 1 1 3 . 2 5 0 0 
3 0 . 1 6 5 0 1 1 3 . 3 3 5.) 
3 . J . 4 f 0 3 1 1 3 . U 1 7 
j d . l 3 6 / 1 1 3 . 3 3 0 0 
J d . f ' O O 1 1 3 . 0 0 . . / 
3 0 . 4 5 1 / I I 1 . 0 ) 0 0 
3 0 . U O O 1 1 3 . 2 0 3 3 
3 3 . U o . ) 1 1 3 . 2 . 3 1 / 
3 0 . 4 5 1 7 1 1 3 . 0 0 3 3 
3 0 . 1 7 0 0 I l 3 . 3 f 6 6 
3 3 . 1 1 6 7 1 1 3 . 3 3 3 3 
J 8 . 4 5 J J L U . O f L ' J 
3 0 . 4 5 3 3 M 3 . 0 0 6 / 
3 3 . 1 0 1 7 1 1 3 . 4 1 0 3 
J 3 . 1 7 3 3 1 1 3 . 4 2 6 / 

3 0 . 4 5 3 3 1 1 3 . 2 0 3 3 
3 0 . 1 6 1 / 1 1 3 . 4 3 0 3 

F L E V 

5 4 4 / . ;J 
5 0 7 5 - 0 
5 7 3 0 - 0 
5 3 5 3 - 0 
5 5 2 1 - 0 
5 5 / J - O 
5 4 3 4 - 0 
5 3 5 3 . 1 
5 4 2 0 . 0 
5 1 0 0 . 0 
5 2 / 3 . 0 
5 ) 6 0 . 9 
5 1 3 7 . 0 
5 4 1 J . O 
5 4 2 1 . 0 
5 0 0 4 . 0 
5 0 3 5 . 0 
5 6 0 0 . 1 

6 1 3 0 . 1 
5 0 7 5 . 0 
4 75 7 . 0 
5 0 7 3 . 0 
5 1 2 » . » 
5 16 0 . 0 
5 l 6 2 . t ) 
5 4 / 3 . 1 
54 7 ' f . 1 
5 2 0 7 . 0 
5 1 2 3 . 0 
5 4 6 0 . o 
5 4 3 5 . 3 
5 0 V f . 0 
5 0 7 2 . 0 
5 4 4 7 . 0 
5 0 0 3 . 0 
5 0 5 2 . 0 
5 4 0 6 . 5 
5 4 1 3 . 0 
5 0 4 J . O 
5 1 0 4 . 0 
5 6 0 6 . 0 
5 0 / 2 . 1 ) 
5 3 0 3 . / 
5 3 6 . J . 4 
5 0 5 0 . 0 
5 0 6 2 . 0 
5 J 3 0 . » 
5 1 1 3 . . ) 
5 3 5 5 . 0 
5 0 0 5 . 1 
5 3 'i 3 . 3 
5 4 / 0 . 0 
5 5 5 f . 0 
5 9 0 5 . 0 
5 7 3 7 . 0 

DUSFRVbL) 
G K A V I T Y 

1 5 1 2 . 0 0 
14") 3 . 6 4 
1 5 0 0 . 3 5 
1 5 2 1 . 0 6 
1 5 1 0 . 4 6 
1 5 7 2 . 4 7 
1 5 1 3 . 5 7 
1 5 0 3 . 1 6 
1 5 3 2 . » o 
1 5 5 6 . 0 7 
1 5 4 3 . 7 ' ) 
1 5 2 3 . 1 4 
1 5 5 1 . 3 . 1 
1 5 1 6 . 0 7 
1 5 1 4 . 7 4 

1 5 5 0 . 4 0 
I 5 4 . 1 . 4 .. 
I 4 ' ) 3 . f 4 
1 4 7 1 . 0 9 
1 5 4 1 . 0 2 
U 5 1 . 4 1 
1 5 2 0 . 0 0 
1 5 3 1 . 1 3 
1 4 0 1 . 2 4 
l f O O . 4 2 
1 5 1 1 . / 0 
1 5 1 3 . 1 / 
I f 0 1 . 4 3 
1 4 0 7 . 6 f 
1 5 1 / . 4 4 
1 5 2 0 . 13 
1 5 0 0 . 1 4 
1 5 0 1 . 5 3 
1 5 1 0 . 1 1 
1 4 0 / . 1 5 
1 5 0 0 . 0 4 
1 5 2 1 . 7 6 
1 5 2 1 . ' > 6 
1 5 0 2 . »2 
1 4 0 f . 0 1 
1 ••.')''' . 0 0 
1 4 0 ' » . o 3 
1 5 2 2 . 0 5 
1 5 2 4 . 4 6 
1 4 0 1 . 1 / 
1 4 ' ) 6 . 7 I 
1 5 2 2 . 3 6 
1 4 0 6 . 0 3 
I 4 H 3 . 7 3 
1 5 3 7 , 4 6 
1 5 7 6 . JO 
1 4 / 6 . / 5 
1 4 / 5 . 5 4 
1 4 / 0 . 1 3 
14 5 6 . 6 3 

* L A T I T U I ) t : 

2 J f 2 . 5 0 
2 0 5 3 . 0 1 
2 0 5 0 . 2 0 
2 0 4 2 . 5 o 
7 0 5 0 . 4 6 
2 0 5 - ^ . Of 
2 0 4 2 . o 4 
2 0 1 7 . 6 4 
2 O 0 0 . 6 7 
2 0 6 5 . 3 0 
2 0 6 5 . . J i 
2 0 4 2 . 7 0 
2 0 O 3 . U 
7 0 4 7 . / ' ) 
2 0 4 2 . 7 ) 
2 0 5 0 . 4 1 
2 0 5 / . / 3 
2 0 4 2 . /•) 
2 0 4 2 . . 1 / 
2 0 5 7 . 6 0 
2 0 5 / , 5'y 
2 0 4 / . 0 2 
2 0 4 2 . 0 4 
2 0 2 1 . . 1 0 
2 0 7 1 . 1 5 
2 0 4 2 . 0 4 
2 0 4 2 . O ' l 
2 0 2 1 . 1 y 
2 0 I y . 0 3 
2 0 4 3 . 0 0 
2 0 4 3 . 2 3 
2 0 1 0 . 0 3 
2 0 1 0 . 0 3 
2 0 4 3 . 2 1 
2 0 1 0 . 5 2 
2 0 1 0 . 5 2 
2 0 4 3 . 3 0 
2 0 4 3 . 3 0 
. : 0 1 0 . 5 2 
7 0 1 3 . ' , 7 
2 0 4 3 . J O 
2 0 1 6 . 0 4 
2 0 4 3 . : i 2 
2 0 4 3 . 6 7 
7 0 1 5 . 1 5 
2 0 I 5 . 4 ' i 
2 0 4 3 . 6 7 
2 0 1 4 . 5 3 
2 0 1 4 . 2 0 
2 0 4 5 . 3 2 
2 0 4 3 . 3 2 
2 0 1 2 . 0 7 
2 0 1 4 . 3 7 
2 0 4 3 . 3 2 
2 0 1 3 . 7 3 

LUKV 

I . 4 0 • 

F R E E 
A I R 

- 5 1 2 . 2 2 
1 . 4 0 - 5 5 2 , 3 7 
1 , 4 3 
1 . 4 5 • 
l . f / 
1 . 4 / 
1 . f 6 
1 . 4 / 
1 . 4 6 
1 . 4 3 
1 . 4 4 
1 . 4 2 
1 . 4 3 
1 . 4 5 
1 . 4 5 
1 . 4 2 
1 . 4 1 
1 . 4 3 
1 . 5 0 
1 . 4 1 

l . f l 
1 . 4 1 
1 . 4 3 
1 . 4 3 
1 . 4 3 
1 . 4 6 
1 . 4 6 
1 . 4 3 
1 . 4 2 
1 . 4 6 
1 . 4 6 
1 . 4 2 
1 . 4 2 
1 . 4 6 
1 . 4 2 
1 . 4 2 
1 . 4 5 
1 . 4 5 
1 . ' t i 
1 . 4 2 
1 . 4 3 
1 . 4 2 
1 . 4 5 
1 . 4 5 
1 . 4 7 
1 . 4 2 
1 . 4 5 
1 . 4 2 
1 - 4 5 
1 . 4 2 
1 . 4 5 
1 . 4 t 
1 . 4 / 
1 . 5 0 
1 . 4 0 

- 5 4 f . 2 0 
- 5 C J . d / 
- 5 7 8 . 5 0 
- 5 2 3 . 7 0 
- 5 1 U . 9 J 
- 5 7 2 . 1 2 
- 5 1 U . 4 5 
- 4 8 7 . 0 0 
- 4 . i 5 . / ' ) 
- 4 / 0 . 7 0 
- 4 3 / - 7 1 
- 5 0 3 - 9 5 
- 5 0 0 . / • » 
- 4 t o . ' J I 
- 4 / J . 4 2 
- 5 3 5 . / 5 
- 5 7 / . 1 0 
- 4 / 2 . 4 3 
- 4 6 6 . 0 ' ) 
- 4 / 2 . 2 0 
- 4 0 2 . 3 4 
- 4 0 5 . 0 3 
- f 3 5 . 3 6 
- 5 1 4 . 6 0 
- 5 1 4 . 6 0 
- 4 0 0 . 1 2 
- 4 . 1 1 . / O 
- 5 1 3 . 4 3 
- 5 1 1 . 0 5 
- 4 / 3 . 9 7 
- 4 / 6 . 9 0 
- 5 1 2 . 2 2 
- 4 / 3 . f I 
- 4 / 5 . 0 2 
- 5 0 8 . 3 4 
- 5 0 O . ' f 2 , 
- 4 /'f . 1 3 
- 4 7 0 . 7 1 
- 5 J 5 . 6 3 
- 4 / 6 . 0 0 
- 5 0 / . 1 4 
- 5 0 f . / 6 
- 4 / 5 . 6 0 
- 4 / 5 . 0 6 
- 5 0 5 . 0 3 
- 4 3 0 . 7 6 
- 5 0 3 . 5 0 
- 4 7 0 . 0 / 
- 5 0 J . 3 4 
- 5 1 4 . 3 1 
- 5 2 2 . 2 1 
- 5 6 3 . / 5 
- 5 ^ 3 . 6 f 

BOUG 

1 6 6 . 8 3 
1 7 0 - 0 2 
1 7 7 - 2 0 
1 6 4 - 1 1 
1 7 2 . 1 4 
1 / 0 . 5 3 
1 6 6 . 4 1 
1 7 0 . 0 6 
1 6 6 . 2 0 
1 5 0 . 0 4 
1 6 1 . 4 3 
1 5 5 . 2 6 
1 5 3 . 0 5 
l o 5 . / / 
1 0 0 . 0 4 
1 5 6 . 0 0 
1 5 4 . 1 9 
1 7 4 . 5 0 
1 0 3 . 0 0 
1 5 3 . 0 0 
1 5 1 - 0 0 
1 5 3 - 0 2 
1 5 / - 1 0 
1 5 3 - 2 6 
1 5 0 . 0 0 
I 6 / . 0 I 
1 6 / . 6 4 
1 5 0 . 3 1 
1 5 6 . 0 0 
1 6 / . 2 3 
1 6 6 . 4 5 
1 5 6 . 0 0 
1 5 5 . 3 2 

• 1 6 6 . 0 3 
1 5 5 . 0 1 
1 5 4 . 7 1 
1 6 5 . 5 7 

, 1 6 5 . 9 2 
1 5 4 . f 4 
1 5 6 . 3 0 
1 / 4 . 4 6 
1 5 5 . 3 2 
1 6 5 . 1 3 
1 6 4 . 4 0 
1 5 4 . 0 3 
1 5 5 . 0 2 
1 6 4 . 7 3 
1 5 6 . 5 0 
1 6 3 . 0 0 
1 5 6 . 0 3 
1 6 3 . •)4 
1 6 7 . 5 1 
1 / 0 . 0 9 
1 8 3 . 6 2 
1 7 / . 0 7 

I N l i t K 

0 . 0 
0 . 0 
0 . 0 
U . O 
0 . 0 
0 . 0 
0 . 0 
0 - 0 
0 - 0 
0 - U 
0 - 0 
0 . 0 

u.u 
0 . 0 
U . O 
0 . 0 
0 . 0 
U . O 
0 - 0 
0 - 0 
0 - 0 
0 - 0 
0 - 0 
0 - 0 
0 - 0 
0 - 0 
0 - 0 
0 - 0 
0 - 0 
0 . 0 
U . O 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
U . O 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
O . U 
li . A 

T E R R A I N 

uurtR 

O . U 
0 - 0 
0 - 0 
0 . 0 . 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 

u.u 
0 . 0 
U . O 
0 . 0 

u.u 
u-u 
0 - 0 
0 - U 
U . O 

. U.O 
O . J 

u.u 
u.u 
O . U 
0 . 0 

u.u 
u.u 
U . O 

u.u 
• 0 . 0 

O . U 
O . U 

u.u 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
O . U 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
U . O 
O . U 
0 . 0 
0 . 0 
0 . 0 
O . U 
0 11 

« 
TOTAL 

0 . 0 
O . U 
0 . 0 
0 . 0 
0 - 0 
0 . 0 
U . O 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
U . O 
0 . 0 
0 . 0 
0 . 0 
O . U 

u.u 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
O . U 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
U . O 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
fy r\ 

BUUG ANOMALY 
• 2 0 0 . 0 

1 3 . 5 2 
5 . 7 0 
7 . 1 7 

1 7 . 7 1 
6 . 8 8 

1 4 . 4 9 
1 3 . 9 9 
1 1 . 1 1 
1 4 . 4 J 
1 9 . 8 0 
1 1 . 0 0 

5 . 3 / 
1 0 . 6 4 
1 5 , 0 1 
1 4 , 2 4 
1 3 , 3 3 

8 . 5 4 
1 0 , 4 2 
1 6 , 5 1 

5 , 6 0 
6 . 7 1 

- 1 , 8 6 
1 2 , U 6 

3 . 1 8 
3 . 1 2 

I / . 3 d 
1 5 - 8 2 
- 1 - 2 9 

1 . 1 9 
1 9 . 1 0 
2 0 - 7 4 

1 . 8 6 
1 - 8 6 

1 9 . 8 1 
- 0 - 2 0 

1 . 3 1 
1 9 . 7 0 
2 0 . 6 3 

2 . 1 2 
- 1 . 4 3 
1 0 . 2 0 
- 6 . 2 5 
1 9 . 0 3 
1 0 . 7 0 
- 4 - 9 5 

0 . 2 8 
1 8 . 8 7 
- 5 . 8 0 

7 . 0 6 
1 5 . 2 6 
2 0 . 2 2 

9 . 1 2 
1 1 . 3 2 
1 2 . 9 4 

-» 1: ' 

S T A 

« 

2 2 7 
2 2 7 
2 2 8 
2 2 d 
2 2 9 
2 3 0 
2 3 0 
2 3 1 
2 3 1 
2 3 2 
2 3 3 
Z i i 
2 3 4 
2 3 4 
2 3 5 
2 3 5 
2 3 6 
2 3 6 
2 3 7 
2 3 7 
2 3 7 
2 3 8 
2 3 9 
2 3 9 
2 4 0 
2 4 0 
2 4 1 
^ 4 1 
2 4 2 
2 4 2 
2 4 3 
2 4 3 
2 4 4 
2 4 4 
2 4 5 
2 4 6 
2 4 6 
2 4 7 
2 4 7 
2 4 8 
2 4 8 
2 4 9 
2 4 9 
2 5 0 
2 5 0 
2 5 1 
2 5 1 
2 5 2 
2 5 3 
2 5 3 
2 5 4 
2 5 4 
2 5 5 
2 5 5 
•^ r f 

¥t>9 
» 

2 5 9 9 
2 
2 

2 5 9 9 
2 
2 

2 5 9 9 
2 5 9 9 

2 
2 
2 

2 5 9 9 
2 

2 5 9 9 
2 5 9 9 

2 
Z 

2 5 9 9 
2 5 9 9 

2 
2 
2 

2 5 9 9 
2 
2 

2 5 9 9 
2 5 9 9 

2 
2 

2 5 9 9 
2 5 9 9 

2 
2 

2 5 S 9 
2 
2 

2 5 9 9 
2 5 9 9 

2 
2 

2 5 9 9 
2 

2 5 9 9 
2 5 9 9 

2 
2 

2 5 9 9 
2 
2 

2 5 9 S 
2 5 9 9 

2 
2 

2 5 9 9 

' 



tJOllGUCR 
IJASIC GRAVITY CDRRECT U K S FU" LATITUUE, CURVATURE, 
OEN.SITY = 2 . ' .U GM/CC, FERKAIN Ot.i lSlTY MULTIPLIER = 

FREE AI ;<, BOUGUER, ANU TERRAIN 
1 . 0 0 , NU TERRAIN CORRECTIUNS APPLIED 

l _ ( 

o 
o 

o 

o 

o 

o 

o 

o 

o . 

o 

o 

o 

c 

o 

o 

o 

o 

c 

n 

STA LAT 

? 5 6 3 8 . 4 5 5 0 
2 5 7 3 8 . 0 / 0 0 
2 5 3 3 8 . 0 4 3 3 
2 5 1 3 0 . 4 5 6 / 
2 > y 3 3 . 4 5 6 7 
2 5 0 3 3 . 0 J 5 0 
2 6 ) 3 8 . 4 5 6 / 
2 5 0 3 8 . 0 0 5 0 
2 . j l 3 3 . 0 0 0 0 
2 . . 1 3 0 . 4 5 ; > / 
2 6 7 3 8 . 0 2 0 3 
2 - . 3 3 0 . 0 ' 6 7 

2 r . 3 J l . . f . 7 7 
2 6 , 3 3 . 0 2 o 7 
2 > 4 3 3 . 4 ' ; ) / 
I . > 3 8 . 0 5 6 / 
2 i 5 3 3 . 4 t . 0 0 
2 .<» J 3 . . V ' ' . 0 0 
?.l.r. 3 0 - 3 0 ' ) 8 
?-. / 3 3 - 1 1 5 0 
2 . 1 3 3 8 - 1 0 0 J 
2 . . « 3 8 , 4 6 3 3 
2 ' . » 3 8 , 1 ) 0 0 
2 / . J 3 3 , 0 / 3 3 
i t o 3 8 - 4 6 r j / 
2 / 1 3 0 - 0 5 6 / 
2 71 3 0 - 4 / 0 0 
2 / 7 3 3 - 0 5 5 0 
2 / 7 . 3 3 - 4 / 0 0 
Z t i 3 3 - 0 5 5 0 
2 7 3 3 8 - 4 / 0 3 
2 / ' * 3 8 - 4 7 3 3 
2 74 3 0 - 0 5 6 3 
2 / 5 3 0 . 4 7 6 / 
? / 5 3 3 . 0 5 6 3 
2 / 6 3 8 . 0 2 6 7 
2 7 / 3 8 . 0 2 o / 
2 7 / 3 H . 4 / ' I 3 
2 7 1 3 0 . 0 2 3 0 
7 7') 3 3 . 0 7 0 0 
2 1') 3 3 . 0 1 3 3 
Z i i 3 3 . 4 0 3 5 
7 3 1 3 3 . 4 3 3 3 
2 3 1 3 3 . 0 1 5 0 
2 12 3 3 . 0 6 5 : ' , 
7.14 3 0 . ' • 0 6 / 
2 0 5 1 0 . 4 H 6 7 
7 t ' l 3 0 . f 0 / 5 
7 ) 0 3 3 . 4 ' . "15 
i t i J 0 . 5 ) » 3 

7 ) 3 3 3 . 5 0 3 ? . 
2 y f 3 0 . 5 0 3 3 
? >i 3 0 . 50'- . 7 
7 ) 1 3 3 . 5 0 0 0 

LD.NG 

1 U . 0 3 J 3 
1 1 3 . 4 4 6 / 
11 J . 4 4 ' J O 

1 1 3 . 0 0 33 
1 1 3 . 0 / 0 3 
1 1 3 . 4 3 3 3 
1 1 3 . 0 3 0 0 
11 3 . 4 5 .13 
1 1 3 . 4 0 3 3 
1 1 J . 1 6 J 0 
l l ' j . 4 O 5 0 
1 1 3 . : ' . 5 0 
) U . 2 3 7 5 
1 1 3 . 3 J O O 
1 1 3 . 1 7 3 2 
1 1 3 . 3 J J O 
1 1 3 . 0 . M 3 

l U . l O l 7 
1 1 7 . 3 0 0 ? . 
1 1 3 . 2 0 3 3 
1 U . J 1 3 3 
1 1 3 . 1 5 ^ 3 
l U . 7 / 1 7 
1 1 3 . 3 4 1 / 
1 1 3 . 1 0 0 0 
1 1 3 . 3 6 6 7 

l U . J o O O 
1 U . 2 0 . J 3 
1 1 3 . 2 1 8 3 
1 1 J . 2 5 3 3 
U 3 . 1 5 2 5 
1 1 3 . 1 3 6 7 

1 1 3 . 2 3 3 0 
1 1 3 . 1 2 0 0 
n J , 2 14 3 
1 1 3 - 2 0 0 3 
1 1 3 - 2 6 3 3 
l U - 1 0 1 2 
I 1 3 . 2 3 J J 

I 1 3 . 7 1U7 
I U . 1 7 / 3 
l u - o r j j 
l U . 1 J 3 3 
1 I 3 . 1 - v o o 
11 3 . 1 0 ' ) 5 

n 3 . 7 1 1 7 
1 U . 7 ' . 5 0 
1 1 3 , 1 ) 6 / 
1 1 3 . 0 0 4 0 
1 1 3 . 0 1 3 3 
1 1 3 . 2 3 3 3 
1 1 3 . 2 3 0 3 
1 1 3 . 1 3 3 0 
1 1 3 . 0 0 3 3 

E L F V 

5 3 7 7 . • » 
5 2 O 0 . 0 
5 1 1 4 . 0 
4 0 5 / . J 
5 4 ' i 0 . 3 
5 0 3 1 . 0 
5 4 2 . . . 5 
5 0 0 6 . 0 
5 3 0 5 . 0 
5 7 2 1 . 1 
5 0 3 3 . 0 
5 0 0 6 . 0 

6 2 a / . I 
5 1 1 6 . 0 
5 5 > 6 . 1 
5 0 ' ) 5 . 0 
5 0 1 0 . 0 
5 4 J f . O 
7 4 J O . O 

5 0 6 3 . 0 
5 0 / 4 . 0 
5 7 1 / . 3 
5 0 3 1 . 0 
5 1 0 / . 0 
5 0 0 3 . 1 
5 0 3 6 . 0 
5 1 7 0 . 1 

5 1 1 ) 0 . 0 
6 3 0 J . l 
5 1 1 3 . 0 
5 7 2 . 1 . 0 
5 7 2 4 . 1 
5 2 1 2 . 0 
5 6 6 0 . 0 
5 3 6 9 . 0 
5 1 2 3 . 0 
5 1 3 7 . 0 
5 4 3 0 . I 
5 1 5 7 . 0 
5 3 0 7 . 0 
5 3 6 7 . 0 
5 1 ' ) J . ) 

5 0 3 . ' > . 1 
5 5 5 7 . 0 

. 5 0 0 . . . 0 
5 7 5 J . y 

0 3 J 1 . 1 
0 1 5 0 . 0 
5 3 / 6 . 0 
4 ) ( . ( . . 0 
6 6 0 . 1 . 0 
6 6 0 . 1 . 0 
6 0 6 5 . ' ) 
5 5 0 1 . 0 

OOSLKVEI) 
G R A V I T Y 

1 5 2 < . . 2 3 
1 4 0 7 . 2 3 
1 4 0 0 . 2 0 

1 5 3 0 . 0 5 
1 5 2 7 . 1 0 
1 4 7 3 . 3 1 

1 5 2 3 . 5 3 
1 4 0 1 . 2 0 
1 4 0 0 . 4 0 

1 4 7 4 . 3 2 
1 4 / 3 . 1 1 
1 4 / 4 . 3 0 
1 4 6 / . d l 
I f 7 / . 1 3 
1 5 1 4 . 0 4 
1 4 3 0 . 0 5 
1 5 3 3 . 4 4 
1 5 . C 0 . / O 
1 3 7 3 . 5 6 
1 4 0 2 . 6 0 
1 4 O 0 . 1 3 
I f 0 6 . 3 4 
1 4 V 3 . 0 / 
1 4 J 2 . 0 9 
1 4 7 / . / 8 
1 4 / 6 . / 8 
1 5 3 6 . / 3 
1 4 3 3 . 4 4 
1 4 6 2 . 6 3 
1 4 8 0 . 3 1 
1 4 0 ) . 0 3 
1 5 0 2 . 5 7 
1 4 8 0 . 0 9 
1 5 1 0 . 0 3 
l 4 / d . 0 3 
1 4 7 0 . 3 0 
l ' i u 4 . 6 0 
1 5 2 J . 3 7 
14 0 O . 0 1 
14 7 3 . 3 1 
1 4 6 5 . 7 6 
1 5 J o . f 3 

14 0 7 . 2 / 
1 ^ 6 0 . 1 0 
I 13 0 . 4 3 
l ' f o 7 . 2 4 
I 4 3 / . 4 6 
1 4 / 3 . . t o 
1 5 3 0 . J 4 
1 5 3 ) . 3 0 
1 4 4 0 . 0 3 
1 4 4 ' ) . 0 3 
1 4 3 0 . 3 3 
1 5 7 5 . 3 ) 

* L A T ) l U D L 

2 0 4 3 . ' ) 6 
2 0 1 0 . 2 0 

z o o i . y . i 
2 0 4 4 . 1 1 
2 0 4 4 . 1 1 
2 0 0 4 . 5 1 
2 0 4 4 . 11 
2 0 0 4 . i l 
2 0 0 4 . 0 / 
2 0 4 f . I I 
2 0 0 6 . 5 3 
2 0 0 0 . 4 1 
2 0 4 4 . 2 0 
2 0 0 O . 4 1 
2 0 4 4 . 3 / 
2 0 0 9 . 0 3 
2 0 4 4 . 4 0 
2 0 4 f . ' . 0 
2 0 3 1 . 2 2 
20 1 4 . 1 4 
2 0 1 2 . 3 3 
2 0 4 4 . /O 
2 0 1 2 . O 3 
2 0 1 0 . 0 3 
2 0 4 5 . 16 
2 0 0 0 . 0 3 
2 0 4 5 . 2 3 
2 0 0 3 . 0 ) 
2 0 4 5 . 7 3 
20CO.3O 
2 0 4 5 . 3 1 
2 0 4 5 . 5 / 
2 0 0 0 . 0 0 
2 0 4 5 . 3 / 
2 0 0 9 . 0 0 
2 0 0 6 . 4 1 
2 0 0 0 . 4 1 
2 0 4 6 . 0 1 
2 0 0 6 . 5 2 
7 0 0 6 . 5 2 
2 0 0 5 . 2 4 
2 0 'f 6 . 4 5 
2 0 4 0 . 4 5 
7 0 0 / . 14 
7 0 0 0 . 3'i 
2o4 5 . / ' . 
2 0 ' i 6 . / . i 
2 0 4 / . 1 0 
204 7 .0 7 
2 0 4 O . 2 L 
2 0 f 3 . 7 l 
20 4 0 . 7 I 
2 0 4 3 . 7 0 
2 0 4 3 . 7 1 

• • * * « » * * « « * * » • ) . « « « » * • CURRECTIONS * 
* L A T ) I U l ) L CUKV FREE BUUG 

A I R 

1 . 4 5 - 5 0 5 . ' 5 5 
1 . 4 f - 4 0 5 . 3 1 
1 , 4 2 - 4 3 0 , 3 5 
1 .4 1 - 4 6 6 . 0 0 
l , ' f 6 - 5 1 1 , 5 1 
1 , 4 2 - 4 7 7 , 7 5 
l ,4 fc - 5 1 U . 2 2 
1 , 4 2 - 4 7 8 , 2 2 
1 , 4 4 - f 0 8 , b l 
1 . 4 0 - 5 3 7 . 9 1 
l . f 2 - 4 / 7 . 0 4 
1 . 4 2 - 4 7 9 . 1 6 
1 . 5 1 - 5 0 1 . 0 9 
1 . 4 2 - 4 3 1 . 0 4 
1 . 4 / - 5 2 2 . 4 J 
1 . 4 2 - 4 / 0 . 0 / 
1.4 1 - f / 1 , 3 3 
1 . 4 6 - 5 1 1 , 2 1 
1 , 5 0 - 6 5 3 , 5 0 
1 . 4 2 - 4 7 6 . 0 6 
1 . 4 2 - 4 / / . 0 0 
1 . 4 3 - 5 3 / . 6 0 
1 . 4 2 - 4 / / . 7 5 
1 . 4 2 - 4 3 0 . 1 0 
1 . 5 0 - 5 6 3 , 4 7 
1 . 4 2 - 4 / 8 , 2 2 
1 .4 3 - 4 8 6 . 0 7 
i . 4 2 - 4 / 9 . 5 f 
1 . 5 1 - 5 0 2 . 6 1 
1 . 4 ? - 4 3 0 . / o 
1 . 4 0 - 5 3 0 , 5 i 
i - 4 n - 5 3 8 . U 
1 . 4 3 - 4 ' / 0 . 0 6 
1 . 4 7 - 5 3 2 . 0 1 
1 . 4 5 - 5 0 4 . 3 2 
1 . 4 2 - 4 d l . / 0 
1 ,4 3 - 4 8 3 , 0 1 
l , 4 C - 5 1 0 , 5 6 
1 . 4 3 - f 0 4 , 3 0 
l - 4 f - 4 0 3 . 5 7 
I . 4 5 - 5 0 4 . 0 3 
1 . 4 3 - 4 0 3 . 3 5 
1 .4 0 - 5 5 3 . i 2 
1 . 4 / - 5 7 2 . 4 0 
1 . 5 0 - 5 6 J . / 5 
1 . 5 1 - 5 3 7 . ' ) 3 
I . 52 - . . 4 5 . t . o 
1 . 5 0 - 5 7 0 . 3 0 
1 .4 5 - 5 0 5 . 4 / 
l . f l - 4 6 / . 0 2 
1 . 5 7 - 6 2 0 . / / 
1 . 5 7 - 6 2 0 . / / 
L . 5 0 - 5 7 0 . 3 1 
I . 4 6 - 5 1 7 . 4 0 

- TERRAIN * 
I.NNtK UUTER TOTAL 

1 6 4 . 6 0 
1 6 1 . 3 3 
1 5 6 . 6 1 
1 5 1 . 8 0 
1 6 6 . 6 0 
1 5 5 , 6 0 
1 6 6 , 1 0 
1 5 5 , 7 5 
1 6 2 , 4 6 
1 7 5 . 2 0 
1 5 5 . 6 6 
1 5 6 . 0 6 
1 9 2 , 5 3 
1 5 6 , 6 7 
1 / 0 , 1 5 
1 5 6 , 0 3 
1 5 3 , 6 / 
1 6 6 , 5 0 
22 7 , 5 4 
1 5 5 , 0 5 
1 5 5 , 3 0 
1 7 5 , 1 0 
1 5 5 , 6 0 
1 5 6 , 4 0 
1 0 3 . 5 3 
1 5 5 . 7 5 
1 5 0 . 6 1 
1 5 6 . 18 
1 9 3 . 0 3 
1 5 6 . 5 3 
1 7 5 . 4 1 
1 / 5 . 2 9 
1 5 0 , 6 1 
1 / 3 , 5 8 
1 6 4 , 4 2 
1 5 6 , 0 0 
1 5 / , 3 2 
1 6 o , 2 9 
I 5 / , 0 3 
1 6 2 , 3 / 
1 6 4 , 3 6 
1 5 0 . 0 6 
1 0 0 . 2 6 
I t o . 10 
1 8 3 . 6 2 
1 0 1 . 5 2 
2 1 0 . 5 3 
1 3 3 . 3 / 
164 .63 
1 5 2 . I U 
2 0 4 . 3 1 
2 0 4 . 0 1 
1 8 5 . / 6 
1 6 3 . 5 5 

0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
J . O 
0 . 0 
0 . 0 

0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
J .O 
O.U 
0 . 0 
0 . 0 
0 . 0 
U.O 
O.U 
0 . 0 
J . O 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
U.O 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
O.U 
0 . 0 
0 . 0 
0 , 0 
0 , 0 
0 , 0 
U.O 
0 . 0 
0 . 0 
J .O 

0 . 0 
0 . 0 
O.U 
u.u 
u.u 
0 . 0 
O.U 
U.O 

u.u 
O.U 
O.U 
O.U 
u.u 
u.u 
0 . 0 
O.U 
O.U 
u.u 
u.u 
u.u 
u.u 
u.u 
O.U 
0 . 0 
u.u 
u.u 
0 . 0 
U.O 
O.U 
U.O 
U.u 
0 . 0 
0 . 0 
O.U 
0 . 0 
0 . 0 
0 . 0 
O.U 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
O.U 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
u.u 
U.J 
J . J 
U.O 
0 . 0 
0 . 0 
0 . 0 

0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
O.U 
O.U 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
O.U 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 , 0 
0 , 0 
0 , 0 
0 , 0 
0 , 0 
0 , 0 
0 , 0 
0 , 0 
0 , 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 , 0 
0 , 0 
0 , 0 
0 , 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
C O 

ANOMALY 
0 0 . 0 

2 1 . 7 8 
9 . 5 9 
5 . 2 4 

- 1 . 1 8 
2 1 . 4 4 
- 9 . 9 7 
2 2 . 0 0 
- 2 . 1 8 
1 1 . 3 2 
1 1 . 9 4 

- 1 2 . 5 8 
- 1 0 . 4 3 

2 0 . 6 6 
- 6 . 2 8 
2 1 . 0 5 
- 6 . 5 7 

5 . 7 8 
1 9 . 6 2 
1 1 . 8 0 
- 1 . 8 6 
- 3 . 4 1 
1 2 . 6 6 

1.87 
- 6 . 4 6 
1 1 . 0 6 

- 1 1 . 2 1 
18 .38 
- 3 . 5 2 
1 5 , 4 2 

3 . 1 8 
1 5 . 4 3 
1 8 . 4 1 

8 . 1 0 
2 2 . 0 3 

8 . 9 3 
- i . Z i 

2 . 4 7 
2 0 . 6 7 

5 . 9 2 
7 . 0 0 

- l . i o 
1 7 . 8 4 
2 2 . 4 9 

3 . 9 0 
t .ZZ 

15 .45 
2 4 . 5 6 
1 4 . 5 3 
2 2 . 0 5 

4 . 6 8 
2 3 . 0 6 
2 3 , 3 1 
1 5 , 1 0 
2 4 , 1 6 

STA 
« 

256 
257 
258 
258 
259 
259 
260 
260 
261 
261 
262 
263 
263 
264 
264 
265 
265 
266 
266 
267 
268 
268 
269 
270 
2 70 
271 
2 7 1 
272 
272 
273 
273 
274 
274 
275 
275 
276 
277 
277 
278 
279 
280 
280 
281 
281 
282 
284 
285 
288 
290 
Z^Z 
293 
2S4 
295 
298 

fAP 
« 

2599 
2 
2 

2599 
2599 

Z 
2599 

2 
2 

2599 
2 
2 

2599 
2 

2599 
2 

2599 
259S 

2 
2 
2 

2599 
2 
Z 

2599 
2 

2599 
2 

2599 
2 

2 599 
2599 

2 
2599 

2 
2 
2 

2599 
2 
2 
2 

2599 
2599 

2 
2 

259-* 
2599 
2599 
2599 
25S9 
2599 
2599 
2599 
2599 
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n A S I C ' .P .AVITY CU'<KECTIUNS FC'< 
U ( ) U i ; j E ' l D E N S I T Y = 2 . 4 0 G M / C C , T b R R A l . J DFNS 

L A T I T L O E , CURVATURE, FREE A I R , BOUGUEK, ANO T E R R A I N 
TY M J L T I P L I L R = I . O O , N J T E R R A I N CORRECTIONS A P P L I E D 

STA 
.7 

3 1 1 
3 0 7 
3 ) 2 
3'I3 
3 )4 
3 ) ' f 

i )5 
3 )5 
J.) 6 
3 ) . . 
3 ) 7 
JOO 

> )'» 
J l O 
J I O 
3 1 1 

i l l 
3 1 7 
3 1 3 
3 1 4 
3 1 5 

J l . ' . 
31 / 
31 / 
3 1 J 
31 3 
3 1 1 
3 1 ' . 
37 ) 
3 7 0 
3 7 1 
17 7 
J7 2 
I M 

l . ;4 
35 f 
|.*5 
J.', i 
J ?6 
i . ' .1 
i . ' . t 
37 .5 
J-Id 

3_'0 
37 ' ) 
3 10 
3 J l 
3 ) / 

3 J 3 
3 J ) 
1 . 0 
J f 7 
l-,3 
3 . 7 

LAT 

3 3 . 3 4 1 U 
3 8 . 5 7 1 / 
3 8 . 3 3 3 / 
3 8 . 3 7 9 7 
3 8 . 3 5 0 0 
3 3 . 5 2 5 0 
3 3 . 5 2 6 / 
3 0 . 2 / 0 5 
3 3 . 2'100 
3 8 . 5 7 6 / 
1 3 . 2 6 3 0 
3 3 . 7 / / 3 
3 3 . 7 7 3 0 
3 8 . 5 3 1 7 
3 8 . 2 0 05 
3 3 . 5 3 / 3 
3 8 . 2 2 0 2 
3 8 . 2 J70 
3 8 . 2 4 0 3 
3 8 . 7 6 33 
3 8 . 2 703 
3 8 . 2 9 V 2 
3 8 . 2 360 
3 0 . 5 4 3 3 
3 8 . 5-f 33 
3 3 . 2 5 0 5 
.38. B U U 
3 8 . 5 4 3 3 
3 3 . 5 4 3 3 
5 3 . J J 2 U 
3 3 . . < » 5 3 
i t i . i M Z 
3 8 . 5 5 0 0 
3 0 . J 0 5 0 
3 3 . 3 0 5 3 
3 8 . 5 5 8 3 
3 3 . 5 5 3 1 
3 3 . 3 0 6 3 
3 8 . 2 3 5 3 
i t t . n o t 
3 0 . 5 6 2 2 
3 3 . 5 . . 3? 
3 3 . 6 0 5 7 
J 3 . 7 7 50 
3 3 . 5 o 3 3 
3 3 . 7 6 1/ 
3 3 . 5 6 4 3 
3 3 . 5 733 
3 0 . 5 7 J 5 
3 3 . 5 / 5 0 
3 0 . 5 7 5 / 
3O.5 .100 
3 3 . 5 l.)0 
3 3 . 5 0 / 5 

L ING 

1 1 7 . 9 1 7 0 
1 1 3 . 0 )33 
l l 2 . d 0 / 0 
1 1 2 . 3 / 6 0 
1 1 2 . 0 7 7 3 
1 1 3 . 1 1 3 3 
1 1 3 . 1 5 6 7 
1 1 2 . 9 6 1 7 
1 1 2 . 0 5 32 
1 1 3 . 1 ) 5 0 
1 1 2 . 9 1 3 0 
1 1 7 . 0 1 4 3 
1 1 7 . 9 0 4 0 
1 1 3 . 1 . 1 1 7 
1 1 7 . 0 0 33 
) 1 3 . 1 . i38 
1 1 2 . ' » 2 3 2 
1 1 7 . 9 1 0 3 
1 1 2 . 0 0 3 2 
1 1 2 . 0 )52 
1 1 2 . 3 3 6 5 
1 1 2 . 3 5 1 5 
1 1 2 . 0 6 6 / 
1 1 3 . 0 1 3 3 
I U . 0 4 6 7 
1 1 7 . 7 3 0 2 
1 1 2 . / O o / 
l U . O o i O 
1 1 3 . 0 3 1 7 
1 1 2 . 3 3 ( 5 
1 1 ? . 7 3 5 J 
1 1 7 . 7 / 5 0 
1 1 3 . 1 3 5 8 
1 1 ? . 07 15 
1 1 7 . 0 0 4 0 
1 1 3 . 0 2 3 3 
1 1 3 . 1 0 1 7 
1 1 2 . 3 3 0 0 
1 1 2 . 0 3 6 3 
1 1 7 . 0 Jo5 
1 1 3 . 1 5 3 7 
1 1 3 . 0 4 6 / 
1 1 7 . 0 O 0 3 
1 1 2 . d 0 03 
I 1 3 . l . ' 3 3 
1 1 2 . 3 / . . 3 
I U . 1 0 3 3 
1 1 3 . 0 0 3 3 
11 J . 2 0 . t 3 
1 1 3 . 7 7 5 7 
1 1 3 . 1 7 / 5 
n 3 . 1 5 03 
11 J . 1 6 0 0 
U l . 1 1 0 5 

ELEV 

5 0 5 / , 0 
5 6 3 9 . 1 
6 f 3 6 . 0 
7 3 0 0 . 0 
5 5 0 3 . 0 
6 2 ' ) 5 . ' ) 
0 0 1 6 . 1 
5 2 7 0 . 0 
5 3 0 0 . 0 
6 1 1 3 . 1 
58 4 4 . 0 
6 1 0 3 . 0 
6 3 2 3 . 0 
5 0 7 7 . 1 
6 6 6 7 . 0 
5 3 3 2 . 0 
5 2 / 3 . 0 
5 5 6 6 . 0 
5 7 6 7 . 0 
6 C 7 4 . 0 
6 3 1 0 . 0 
7 5 1 3 . 0 
6 0 3 2 . U 
4 90 5 . 3 
4 0 2 4 . 0 
5 5 2 1 . 0 
5 3 0 1 . 0 
5 0 1 ' t . i 
5 2 1 4 . 0 
6 4 / 2 . 0 
6 0 3 6 . 0 
5 5 0 0 . 0 
5 0 6 1 . 0 
1 . 1 0 0 . 0 
6 6 3 / . ( ) 
4 3 9 0 . 0 
5 7 7 4 . ) 
/ 1 5 3 . 0 
5 6 1 6 . 0 
5 / 5 3 . 0 
5 6 0 / . 0 
4 0 1 0 . 0 
5 05 2 . 0 
5 0 / 7 . 0 
3 f 4 4 . 0 
5 0 / 2 . 0 
50.J 7 . I 
5 1 0 0 . 0 
62 3 0 . 0 
6 / 4 3 . 0 
5 3 4 1 . 3 
5 6 3 0 . 0 
5 6 3 0 . 0 
5 2 3 ^ . 1 

OOoFRVEU 
GRAVITY 

14 7 0 . 1 0 
1 5 1 0 . 3 5 
1 4 4 2 . . ) 3 
1 4 ' ) 0 . / 1 
1 4 0 2 . 5 3 
14 3 2 . 7 1 
1 4 0 5 . /O 
1 5 1 0 . 3 6 
1 5 0 / . 7 2 
I f 3 7 . 0 0 
1 4 7 ( . . 4 / 
14 6 0 . 1 4 
I f 4 7 . / I 
1 4 0 5 . 1 2 
14 7 7 . 0 4 
1 5 0 7 . 6 2 
1 5 0 2 . 0 7 
14 3 7 . 2 7 
14 7 0 . 1 9 
146 1 . 5 3 
14 4 6 . 3 3 
1 3 6 6 . 1 3 
I f U . J d 
1 5 4 3 . 5 5 
1 5 5 4 . 6 9 
1 4 6 0 . 7 6 
1 4 5 3 . 4 7 
1 5 5 5 . 7 / 
154 J . O 3 
1 4 . < J . 3 J 
14 5 5 . 1 0 
l 4 o 5 . 1 1 
1 5 0 7 . 3 0 
14 5 6 . 3 3 
1 4 2 3 . 3 0 
1 5 5 1 . 3 0 
1 5 4 ' ) . 0 4 
1 3 0 0 . 3 3 
1 4 ) 5 . 1 8 
14 0 4 . 0 1 
1 5 3 1 . 3 / 
1 5 5 2 . 0 7 
15 7 . . . 1 7 
1 5 3 1 . 0 0 
1 5 3 0 . 3 0 
1 5 7 4 . f 3 
1 5 1 1 . 1 1 
I 5 f 0 . 18 
I f 0 2 . 3 0 
1 4 0 3 . 3 1 
1 5 1 . . . i . l 
15 3 0 . 7 3 
I ' . . 3 1 . 0 4 
1 5 4 3 . 2 3 

•LATITUDE 

2 0 3 J . ) 5 
7 0 4 0 . 3 2 
iO i i . I ' j 
7 0 3 2 - 0 6 
2 0 3 f . 7 4 
2 0 5 0 . 1 1 
2 0 5 0 . 2 . . 
2 02 8 . 5 6 
2 0 2 3 . 6 0 
2 0 5 0 . 2 6 
2 0 2 / . 5 5 
2 0 7 3 . 3 / 
2 0 2 0 . 4 3 
2 0 5 0 . / O 
2 0 2 0 . 5 7 
2 0 5 1 , 2 4 
2 0 2 3 , 3 5 
2 0 2 f , 3 3 
2 0 2 5 . 3 3 
2 0 2 / . 1 4 
2 0 2 / . 0 0 
2 0 2 0 . 0 5 
2 1 : 2 0 . U 
2 0 5 1 . / 3 
2 0 5 1 . / 3 
2 0 2 6 . / 2 
2 0 3 0 . 4 / 
2 0 5 1 . 7 3 
7 0 5 1 . / 3 
20 J O . 5 3 
ZO ' iZ . „ . \ 
2 0 2 0 . 3 7 
2 0 5 2 . 3 1 
2 U J U . 8 / 
2 0 J U . t i 3 
2 0 5 3 . 0 4 
2 0 5 3 . O'l 
2 0 3 0 . ' ) . 
2 0 7 0 . 0 7 
2 0 3 2 . 1 7 
y 0 5 3 . 3 0 
2 0 5 3 . ' l O 
2 O 0 5 . 2 I 
206 7 . 7 1 
2 0 5 3 . 4 3 
207 0 . ) 3 
2 0 5 3 . 5 7 
. 7 0 5 4 . 3 6 
20 5 1.3 3 
2 0 5 •. . 'i 1 
2 0 5 4 . 5 7 
7 0 5 4 . ' ) 5 
7 J 5 f . ' y j 
7 0 5 5 . . . I 

«.»«««««j<..<.»4 > * » • « » * • * CiJRKECT IONS 
CURi/ FREE 

A I R 

1.40 - 5 5 0 . 6 8 
1.4 7 - 5 30 .20 
1.51 -605 .O- i 
1.5 1 - 6 3 6 . 2 3 
I . 4 / - 5 2 5 . 4 0 
1.51 - 5 0 1 . 0 3 
1.50 -5o5. . - .3 
1.4 4 - 4 0 0 . 3 1 
1.44 - 4 ' ) 0 . 13 
1.50 - 5 7 5 . 2 2 
1.40 - 5 4 7 . 6 5 
1.50 - 5 7 4 . 2 / 
1.51 - 5 0 4 . 0 5 
1.49 - 5 f c l . 4 0 
1.52 - 6 2 6 . 3 0 
1.40 - 5 4 3 . 3 3 
1.44 - 4 ' ; 6 . 2 7 
1.4 7 - 5 2 1 . 3 3 
1.40 - 5 4 1 . 7 5 
1.50 - 5 / 1 . 0 0 
1 .51 - 5 0 3 . 2 5 
1.50 - 7 0 3 . 1 3 
1.52 - 6 4 2 . 3 1 
1.40 - 4 6 1 . 2 3 
1.40 - 4 6 3 , 0 / 
1.46 - 5 1 9 . 1 0 
l . f O - 5 5 5 . 8 0 
1.41 - 4 7 1 , 4 6 
1.43 - 4 0 0 . 3 3 
1.51 - 6 0 3 . 4 3 
1.50 - 5 u 7 . 5 U 
1 . 4 / - 5 2 6 . 4 J 
1.40 - 5 6 0 . 5 4 
1.50 - 5 3 2 . 5 4 
1 . 5 t - 6 2 3 . 6 3 
1.40 - 4 6 0 . 6 3 
1.44 - f ' , 5 . 0 / 
1.51 - 0 / 2 . 0 4 
1.47 - 5 2 3 . 0 3 
1.4 8 - 5 4 0 . 7 1 
1 .4 / - 5 2 7 . 7 / 
1.40 - 4 6 2 . 6 1 
1.42 - 4 / 5 . 0 2 
1.42 - 4 / 6 . 0 0 
1.46 - 5 1 1 . 0 4 
1.42 - f / o . O O 
1.4y - 5 5 3 . 5 1 
1.42 - 4 0 0 . f o 
1.5 1 - 5 3 5 . / 3 
1.52 - 6 J 4 . f l 
1.40 - 5 4 ' ) . 2 5 
L.4 7 - 5 2 0 . 4 3 
L.47 - 5 7 0 . 4 3 
i..4'i - f y / . l l 

i f ^ ^ j t ^ ^ t f r n t * ^ * * * * * * * * 
BOUG 

1 / 9 . 3 6 
1 7 2 . 6 0 
1 0 / . 1 0 
2 2 3 . 5 6 
l / l . 13 
1 0 2 . 8 1 
1 8 4 . 2 4 
1 5 9 . 0 6 
1 6 2 . 5 0 
1 8 / . 3 6 
I / O . O J 
1 0 / , 0 5 
1 0 3 , 7 0 
1 8 2 , 8 0 
2 0 4 , 1 7 
1 7 3 , 6 0 
1 6 1 , 6 3 
1 7 0 . 4 5 
1 7 6 . 4 o 
I b u . O l 
1 9 3 . 2 4 
2 3 0 . 6 0 
2 0 9 . 2 2 
1 5 0 . 2 4 
1 5 0 . 0 2 
1 6 9 . 0 0 
l d 0 . 4 1 
1 5 3 , 5 5 
1 5 9 , 7 0 
1 0 8 , 2 0 
1 3 4 . 8 5 
1 / 1 . 4 5 -
1 8 2 . 5 8 
1 0 0 , 7 5 
2 0 4 , 7 8 
1 5 0 , 0 2 
1 6 1 , 5 4 
2 1 9 , 2 1 
1 / 1 . 4 0 
1 / 6 . 1 0 
l / l . / f 
1 5 0 . 6 / 
1 5 4 . / I 
1 5 5 . 3 2 
1 6 6 . / 4 
1 5 5 . 3 2 
1 8 0 . 2 9 
1 5 0 . 4 0 
1 0 0 . / O 
2 0 6 . 6 5 
1 / 3 . 0 0 
1 / 2 . 4 4 
1 / 2 . 4 4 
1 0 1 . 0 1 
. ., .^ t . \ 

INNER 

U . U 
0 . 0 
0 . 0 
0 . 0 
U .O 
J . O 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 

u.u 
0 . 0 
O . U 
U .O 
J . U 
O . U . 

u.u 
U.O 
0 . 0 
0 . 0 
0 . 0 
O . U 
U.O 
U.O 
0 . 0 
O . U 
0 . 0 
O . U 
U.O 
0 . 0 
U .O 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
. 1 . 1 

T E R R A I N 
OUTER 

O . U 
0 . 0 
U .O 
J . U 
U.O 
O . U 
O . U 
0 . 0 
0 . 0 
0 . 0 
U.O 
U.O 
U . J 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
U . J 
U.O 
0 . 0 

u.u 
U.O 
U.O 
0 . 0 
U.O 

u.u 
U . J 
O . U 
O.U 
U.O 
0 . 0 

u.u 
O . U 
0 . 0 
U.O 
0 . 0 
O . U 
U.O 
U.O 
0 . 0 
0 . 0 
0 . 0 
0 . 0 

u.u 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
U.O 
0 . 0 
0 . 0 
0 . 0 
l \ (1 

4. 

TCTAL 

0 . 0 
0 . 0 
U.O 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
O . U 
0 . 0 
O . U 
0 , 0 
0 , 0 
0 , 0 
0 , 0 
0 , 0 
0 , 0 
0 , 0 
0 , 0 
0 , 0 
0 . 0 
0 , 0 
0 , 0 
0 , 0 
0 , 0 
0 . 0 
0 . 0 
O .U 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
O . U 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 . 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
t^.O 
0 . 0 
0 . 0 
O .U 
(> f \ 

BOUG ANOMALY 
• 2 0 0 . 0 

1 4 . 0 6 
2 6 . 0 6 
1 4 . 7 7 

1 1 8 . 9 7 
1 0 . 5 9 
2 9 . 7 1 
2 5 . 4 2 
1 1 . 3 2 
1 4 . 2 7 
1 8 . 9 9 
1 8 . 0 5 
1 7 . 4 9 
1 8 . 9 3 
2 1 . 5 3 
1 8 . 6 3 
2 4 . 6 2 
1 1 . 8 6 
1 3 . 8 5 
1 7 . 1 8 
1 7 . 9 5 
1 7 . 0 4 
1 2 . 3 2 
1 4 . 8 2 

6 . ' i 7 
1 3 . 8 1 
- 9 . 3 9 
- 0 . 0 2 
2 0 . 5 4 
2 7 . 4 0 
1 2 . 0 6 

"̂  3 . 7 3 
- 1 0 . 7 U 

2 6 . 4 6 
1 7 . 2 5 
1 5 . 3 6 

8 . 0 6 
2 8 . 9 9 
1 7 . 5 9 
1 8 . 6 3 
1 5 . 9 9 
3 2 . 5 5 
I U . 0 2 
2 9 . 8 5 
3 3 . 4 5 
3 0 . 0 6 
2 5 . 7 0 
2 9 . 2 7 
1 7 . 3 / 
3 1 . 9 5 
3 5 . 0 6 
3 0 . 0 1 
3 1 . 3 5 
3 1 . 6 1 
2 6 . 3 8 
. 1 0 / . 

STA 
' » 

3 0 1 
3 0 2 
3 0 2 
3 0 3 
3 0 4 
3 0 4 
3 0 5 
3 0 5 
3Q6 
3 0 b 
3 0 7 
3C8 
3 0 9 
3 1 0 
3 1 0 
3 1 1 
3 1 1 
3 1 2 
3 1 3 
3 1 4 
3 1 5 
3 1 6 
3 1 7 
3 1 7 
3 1 8 
3 1 8 
3 1 9 
3 1 9 
3 2 0 
3 2 0 
3 2 1 
3 2 2 
3 2 2 
3 2 3 
3 2 4 
3 2 4 
3 2 5 
3 2 5 
3 2 6 
3 2 7 
3 2 7 
3 2 0 
3 2 8 
3 2 9 
3 2 9 ' 
3 3 0 
3 3 1 
3 3 7 
3 3 8 
J 3 9 
3 4 0 
34 2 
3 4 3 
3 4 7 
• \ i . » 

MAP 

• 

2 
2 5 9 9 

2 
2 
2 

2 5 9 9 
2 5 9 9 

2 
2 

2 5 9 9 
2 
2 
2 

2 5 S 9 
2 

2 5 9 9 
2 
2 
2 
2 
2 
2 
2 

2 5 9 9 
2 5 9 9 

2 
2 

2 5 9 9 
2 5 9 9 

2 
2 
2 

2 5 9 9 
2 
2 

2 5 9 9 
2 5 S 9 

2 
2 
2 

2 5 9 9 
2 5 9 9 

2 
2 

2 5 9 9 
2' 

2 5 9 9 
2 5 9 9 
2 5 9 9 
2 5 9 9 
2 5 S 9 
2 5 9 9 
2 5 9 9 
2 5 9 9 
5 . ; c ) i j 



3.\S1C GK'VVITY CIIKRECTIUNS FOR LATITUDE, CURVATURE, FREE A I R , BuUGUER, ANU TERRAIN 
P.'JUt.JEH IJFNSITY = 2 . 4 0 GH/CC, lEKRAlU Uh.JSITY MULTIPLIER = 1 . 0 0 , Nl) TERRAIN CUKKcCTIONS APPLIED 

• « « ( < A « - > « 4 i 4 > « « * * * « * * « 

ST. \ LAT LUNG 
•1 

3 f ' ) 3 8 . 5 3 3 3 1 1 3 . 0 6 5 0 
3 ' i . ! J a . 5 < ) 0 0 1 1 3 . 1 0 2 2 
3 ' i J 3 3 . 5 0 3 3 1 1 3 . 1 4 0 3 
3 5 4 3 3 . 5 ) 6 7 1 1 3 . 1 0 3 3 
J ' . 5 3 8 . 5 0 6 / l U . l O i O 
3'..» 3 3 . 6 0 1 7 1 1 3 . l ' »5U 
) . . l 3 8 . 6 0 6 / 1 1 3 . 1 0 J J 
3 6 3 3 8 . 0 1 0 / 1 1 3 . 0 3 7 0 
3 . .4 . 3 8 . 0 1 1 / 1 1 3 . 1 5 6 / 
3 . .5 3 3 . 6 1 3 7 1 1 3 . 2 0 2 5 
3. .6 3 8 . 6 1 6 / 1 1 3 . l ' f ' ) 0 
3 . 1 3 3 . 6 1 3 3 1 1 3 . 1 4 5 ) 
3 / 2 3 3 . 6 3 1 / 1 U . J 1 8 3 
3 / 3 3 8 . 6 3 1 / 1 1 3 , 0 4 o / 
3 / 4 3 3 . 6 J17 1 1 3 . 0 7 5 0 
J / 5 3 U . 6 J 1 7 1 1 3 . 1 6 1 7 
3 7 / 1 8 . 6 3 6 0 l U . 2 ) f / 
3 14 3 8 . 6 ' f 5 7 l U . O o 5 3 
3 35 3 3 . 6 4 6 / 1 1 3 . 1 0 1 7 
3 1 : . 3 8 . 6 4 3 3 l U . l 7o7 
3 t / 3 0 . 6 4 ' » 0 1 1 3 . 2 2 2 0 
3 ) ' ) 3 3 . 6 6 3 1 1 1 3 . 2 7 iO 
3 » l 3 3 . 6 6 5 0 1 1 3 . 1 / 1 / 
J '*2 J d - 6 6 5 0 11 3 . 1-16/ 
3 » 1 3 3 . 6 6 5 0 1 1 3 . 2 0 0 / 
3 '» ; , 1 8 . 6 6 3 2 1 1 3 . 0 5 2 / 
3 ' ) / 3 8 . 6 6 3 3 1 U . ? 2 ) 0 
4 ) 0 3 3 . 6 / 5 0 1 1 3 . 0 1 3 3 
4 0 5 3 3 . 6 0 7 / 1 1 3 . 0 4 U 
40 1 3 8 . 6 ) 4 7 1 1 3 . 2 3 1 0 
4 0 ) 3 3 . 6 0 5 0 1 1 3 . 2 1 1 / 
4 1 ) 3 b . 6 ; 5 / 1 1 3 . 1 6 6 7 
4 1 1 3 3 . o O o 3 1 1 3 . 2 0 4 3 
4 1 2 3 8 . . 5 0 6 7 11 3 . 2 0 5 0 
4) 1 33 .606>3 1 1 . 1 . 1 5 3 3 
4 1 4 3 3 . 6 ' / 7 0 l U . l 153 
4 1 5 3 C . 6 0 7 7 1 1 3 . U 4 2 
4 1 I 3 0 . 6 y33 I 1 3 . 03 '10 
4 7 1 3 b . 7 0 7 0 1 1 3 . 0 6 7 7 
4 . ' J 3 0 . 7.)<.0 I 1 3 . 0 4 2 0 
47 1 3 8 . 7 0 6 7 I 1 3 . 1 1 6 / 
4 7 5 3 0 . / O O O 11 J . 2 1 1 / 
4 2 o 3 0 . / 1 1 / 11 1 . 0 7 33 
47 / 3 d . / 1 1 / 11 J . 7 4 13 
4 . ; ) 3 8 . / 1 ' i 0 1 1 5 . 0 1 1 / 
4 J 4 3 8 . / 2 3 3 l U . l J33 
4 1 5 3 0 . / 2 5 O l l 3 . 1 0 1 / 
4 3 6 3 3 . 7 2 5 0 1 1 3 . 2 1 3 5 
43 1 3 0 . / 3 7 5 1 1 3 . 1 0 5 7 

. 4 3 ) 3 0 . / 3 7 5 I U . 2 U 0 
'.4 0 J 8 . / J . t 3 1 1 3 . 1 7 5 0 
1,7 3 0 . / 4 3 3 1 U . 0 J 5 0 
4 4 4 3 3 . 7 4 6 7 1 1 3 . 0 5 3 3 

1 0 0 1 3 3 . J 7 4 7 1.12.0'yOO 

1 0 0 ? 3 0 . 3 7 3 3 1 1 7 . 0 716 

E L t V 

5 0 2 5 . • ) 
5 1 0 5 . 3 
54411 . 1 
5 5 3 0 . 0 
'5 5 -32 . . ) 
5 ) 7 1 . 1 
5 / 5 6 . 0 
5 0 5 4 . 1 
5 5 U . I 
6 0 4 4 . 0 
5 3 4 1 . 0 
5 3 3 4 . 0 
4 o o U . 0 
4 3 3 0 . ) 
4 9 5 5 . 0 
6 0 1 2 . 1 
5 6 2 2 . 0 
4 30 3 . 0 
5 0 4 2 . 0 
5 4 3 1 . 1 
5 3 6 1 . 0 
> 1 4 0 . 1 
5 1 1 6 . 1 
5 . ) 0 0 . 1 
5 1 1 0 . 1 
' , 3 6 3 . 1 
5 0 / 3 . 1 
5 0 2 0 . 0 
4 0 3 3 . 3 
- f / 3 0 . 0 
4 / 3 0 . 0 
4 / 3 4 . 0 
4 / 5 1 . 0 
4 7 5 2 . 9 
4 / 5 ' ) . 0 
5 0 6 o . - y 
4 3 2 / . I 
5 2 I , ; . y 
5 0 / 0 . 3 
4 0 0 / . 3 
4 0 ' 4 6 . 0 
4 0 0 1 . 1 
4 ) 7 1 . 0 
4 5 0 6 . 1 
4 3 5 - . . 0 
f o 4 7 . 0 
4 0 / 6 . 0 
4 5 2 3 . 0 
4 57 3 . 0 
f 57 . . ' ) 
4 6 4 4 . 0 
43 5 , . 0 
5 0 4 7 . 0 
5 0 7 1 . 0 
5 0 0 3 . 0 

OUSFRVFU 
f . K A V l T Y 

1 5 5 2 . 3 1 
1 5 4 0 . 0 5 
1 5 4 3 . 1 0 
1 5 3 3 . 1 7 
1 5 3 7 . 0 8 
1 5 1 4 . ) / 
1 5 2 0 . I t , 
1 5 5 0 . 1 1 
15 4 4 . . , 5 
1 5 1 1 . 2 7 
l 5 5 f . 2 4 
1 5 - . 7 . 3 J 
I J / j . l o 
1 5 / 6 . 3 1 
1 5 / 0 . 0 3 
1 5 1 5 . 3 7 
1 5 J 5 . 1 0 
1 5 3 0 . 2 3 
1 5 / 6 . 0 3 
1 5 5 J . 2 6 
1 5 5 0 . 5 4 
1 5 6 5 . 0 1 
1 5 6 0 . 5 1 
15 0 ^ . 4 0 
1 5 6 ' , . ' ) 4 
1 5 0 0 . 3 0 
1 5 6 ' ) . 4 6 
1 5 3 2 . J 6 
1 5 ) 1 . 2 / 
1 5 ' » J . t i 
1 5 0 3 . 0 1 
1 5 0 . ) . / 3 
1 5 0 1 . 7 1 
1 5 0 1 . / 3 
1 5 0 2 . / 4 
I 5 6? . 4 3 
1 5 ) 2 . ' y 4 
1 5 / 3 . 3 5 
U 0 7 . 3 4 
1 ' i d 7 . 0 0 
1 5 ' / ' . . 14 
15O.J . 0 / 
1 5 0 1 . 4 0 
l 5 ' y o . ' ) 3 
1 5 0 5 . 1 2 
I 0 O O . 5 7 
1 5 0 1 . 6 0 
1 6 0 5 . 0 3 
1 6 0 5 . 7 3 

• I . . O f . 0 0 
1 5 0 ' ) . • ) 3 
1 6 0 0 . f 2 
U d O . O O 
1 5 2 7 . 0 3 
1 5 2 1 . 1 2 

• L A T I l u i o : 

2 0 5 5 . 6 3 
2 0 5 5 . 0 3 
2 0 5 6 . 1 7 
2 U 5 0 . 4 2 
2 0 5 6 . 4 2 
2 0 5 6 . 3 ' J 
2 0 5 7 . 2 0 
2 0 5 7 . o 5 
2 0 5 7 . 73 
2 0 5 7 . O L 
2 0 5 6 . 1 / 
2 0 5 3 . 3 2 
2 J 5 0 . 4 y 
2 0 5 - , . 4 y 
2 0 5 0 . 4 0 
2 0 5 0 . 4 0 
2 0 5 y . d / 
2 0 6 0 . 7 2 
2 0 6 0 . 3 1 
2 0 6 0 . ' ) 6 
2 0 6 1 . 0 2 
2 0 6 2 . 2 1 
2 0 6 2 . 4 3 
2 0 6 2 . 4 J 
7 0 6 2 . 4 3 
2 0 6 2 . / J 
2 0 6 2 . / ? 
2 0 ( . 3 . 30 
2 0 6 3 . 0 0 
7 0 6 5 . 0 4 
2 0 6 5 . 0 6 
2 0 6 5 . 1 2 
2 0 0 5 . 1 0 
2 0 o 5 . 2 1 
2 J 6 5 . 2 3 
2 0 6 5 . 2 4 
2 0 6 5 . 3 0 
7 0 t . 5 . ' . 0 
2 U 6 5 . 6 e 
2 0 6 6 . 0 3 

• 2 0 6 6 . 0 0 
2 O 6 0 . 2 I 
7 0 6 6 . 5 3 
2 0 6 6 . 5 3 
2 0 6 0 . 0 3 
7 0 o 7 . 5 6 
7 J ( . 7 . / I 
2 o o 7 . / I 
2 0 6 0 . 3 / 
2 U o O . J / 
7 t ) 6 0 . o 3 
2 0 6 0 . i.> 
2 O 0 O . 0 I 
2 0 3 2 . 4 0 
2 0 3 7 . 4 1 

CURV 

1 . 4 1 -
1 . 4 3 • 
1 . 4 o -
1 . 4 / -
1 . 4 / • 
1 . 4 0 
1 . 4 0 • 
1 . 4 2 -
1 . 4 6 • 
1 . 5 0 • 
1 . 4 5 • 
I . 4 5 
1 . 3 0 • 
l . f 0 
1 . 4 1 • 
1 . 5 0 
1 . 4 / 
1 . 4 0 
1 , 4 2 
1 , 4 6 
1 . 4 5 
1 . 4 3 
1 . 4 2 
1 . 4 7 
1 . 4 2 
1 . 3 0 
l . f 2 
1 . 4 1 
1 . 4 0 
1 . 3 0 
1 . 3 0 
1 . 3 d 
1 . 3 0 
1 . i t i 
1 . 3 8 
1 . 4 2 
1 . J ' . 
1 . 4 3 
1 . 4 2 
1 . 4 1 
1 . 4 0 
1 . 3 / 
1 . 4 0 
1 . 3 6 
1 . 3 0 
1 , 3 6 
1 . 4 1 
1 . 3 5 
1 . 3 5 
1 . 3 5 
1 . 3 6 
1 . 3 ' ) 
1 . 4 2 
1 . 4 1 
1.4.- ' 

FREE 
A I K 

- 4 / 2 . 5 / 
- 4 3 3 . 5 4 
- 5 1 2 . 2 5 
- 5 2 4 . 0 5 
- 5 2 4 . 3 3 
- 5 6 1 , 4 0 
- 5 f l , 2 / 
- 4 / 5 . 2 2 
- 5 1 0 , 3 6 
- 5 6 3 . 3 4 
- 5 0 2 , 2 o 
- 5 0 6 , 3 0 
- 4 5 7 , 0 5 
- 4 5 3 , O f 
- 4 6 o , 0 0 
- 5 6 5 , 2 6 
- 5 2 3 , 5 0 
- 4 6 0 , 0 3 
- 4 7 4 , 0 3 
- 5 1 0 . 6 5 
- 5 0 4 . I f 
- 4 3 3 . 3 0 
- 4 3 1 . 0 4 
- 4 7 0 . 4 4 
- 4 3 1 , 7 J 
- 4 5 / , 3 3 
- 4 / / , 4 / 
- 4 / 2 , 0 1 
- 4 5 ) . 2 I 
- f 4 4 . / 5 
- f 4 4 . / 5 
- 4 4 5 . 2 1 
- 4 4 6 . 3 1 
- 4 4 6 , 9 1 
- 4 4 6 , 6 3 
- 4 7 6 , 7 0 
- 4 5 3 , 3 3 
- 4 ' ) 0 , 14 
- 4 7 6 , / 0 
- 4 6 3 . - y o 
- 4 6 0 . 3 5 
- 4 3 8 . 2 / 
- 4 6 2 . / y 
- 4 3 2 , 1 / 
- 4 5 6 , 5 0 
- 4 3 6 . 4 0 
- 4 6 / . 0 3 
- 4 2 5 . 0 4 
- 4 2 5 . 3 3 
- 4 ^ 5 . 3 3 
- 4 3 0 . 6 / " 
- 4 5 6 . 5 0 
- 4 7 4 . 6 3 
- 4 7 2 . l l 
- ' . 7 0 . t S 

ttUUG 

1 5 3 . 9 1 
1 5 0 . 1 2 
1 6 6 . O ' f 
1 7 0 . 3 0 
1 7 0 . 9 4 
1 3 2 , 8 6 
1 7 6 . 3 U 
1 5 4 . 7 3 
1 6 3 , 0 3 
1 0 5 . 12 
1 6 3 . 5 0 
1 6 4 - O U 
1 4 8 - 0 6 
1 4 0 - 4 / 
1 5 1 - / 7 
I 8 ' f - 1 2 
1 7 2 - 1 / 
1 4 0 . 8 4 
1 5 4 . 4 1 
1 6 6 . 3 2 
1 6 4 . 2 U 
1 5 7 . 4 1 
1 5 6 . 6 8 
1 5 6 - 1 5 
1 5 0 - / 4 
1 4 3 - 9 5 
1 5 5 - 5 1 
1 5 3 - / 3 
1 4 0 - " 5 6 
1 4 4 . 0 5 
1 4 4 - 8 5 
1 4 5 - O U 
1 4 5 . 5 2 
1 4 5 . 5 5 
1 4 5 - 4 6 
1 5 5 - 2 6 
1 4 / . 8 2 
1 5 v . 6 f 
15 5 . 2 0 
1 5 2 . 7 5 
1 4 0 . 9 3 
1 4 2 . 7 4 
1 5 U . 7 3 
1 4 U . 7 5 
1 4 0 . 7 1 

• 1 4 2 . l o 
1 5 2 . 3 0 
U 3 . 6 0 
1 3 3 . 5 4 
U d . 5 f 
1 4 7 . 2 2 
14 8 . 6 0 
1 5 4 . 5 0 
1 5 3 - / 6 
1 " ^ z , . 1 ' 

INNFK 

U . U 
0 . 0 
0 . 0 

o;u 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
J . O 
0 . 0 
0 - 0 
O . U 
> ) -0 
0 - 0 
0 - 0 
0 - U 
0 - 0 
U .O 
0 . 0 
0 . 0 
0 . 0 
0 , 0 
0 , 0 
0 . 0 
0 . 0 
0 . 0 
0 , 0 

• 0 , 0 

u,u 
0 , 0 
0 , 0 
0 , 0 
0 , 0 
0 , 0 
0 , 0 
0 , 0 
0 . 0 
U.O 
0 . 0 
0 . 0 
0 . 0 
0 . 0 < 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
O . U 

u.u 
(1 11 

T E R R A I N 
OUTER 

0 . 0 
O . U 
0 . 0 
0 . 0 
0 . 0 
0 , 0 
0 , 0 
0 - 0 
0 - 0 
0 - U 
0 . 0 
O .U 
U.O 
O . U 
0 . 0 

u-u 
u.u 
l y .O 
0 . 0 
O . U 
U.O 
J . U 
U.O 

u.u 
O.U 
O . U 
0 . 0 

u.u 
U.O 
O.U 
0 . 0 

u.u 
O . U 

u.u 
u.u 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
O . U 
0 . 0 
0 . 0 
0 . 0 
U.O 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
U.O 
U.O 
U.O 
0 . 0 
n r l 

m 

TCTAL 

0 . 0 
0 . 0 
0 . 0 
O . U 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
U.O 
O.U 
0 . 0 
0 - 0 
0 - 0 
0 . 0 
0 - 0 
0 . 0 
0 . 0 
0 - 0 
0 - 0 
0 - 0 
0 - 0 
0 - 0 
0 - 0 
0 - 0 
0 - 0 
0 . 0 
0 . 0 
O .U 
0 . 0 
0 . 0 
0 - 0 

u-0 
0 - 0 
0 . 0 
O . U 
0 . 0 
0 . 0 
0 - 0 
0 - 0 
0 - 0 
0 - 0 
0 - 0 
0 - 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
.1 -•> 

BUUG ANOMALY 
«̂  2 0 0 - 0 

l i . 8 7 
2 2 . 1 1 
3 0 . 9 3 
3 4 - 0 5 
3 3 - 9 9 
3 5 . 1 6 
3 5 . 3 3 
2 0 . 4 9 
3 4 . 7 0 
3 5 - 0 0 
3 3 - 2 9 
3 4 - 4 5 
2 0 . 4 7 
2 5 . 3 8 
2 4 . 3 1 
3 6 . 0 2 
3 0 . 1 8 
2 8 . 3 4 
3 3 . 5 2 
3 5 . 1 7 
2 8 . 0 1 
2 8 - 0 9 
3 0 - 0 3 
2 3 . 9 3 
2 5 . 5 8 
3 5 . 1 6 
2 7 . 2 8 
3 5 . 9 2 
3 5 . 5 4 
2 7 . 2 2 
2 7 . 3 7 
2 4 . 4 4 
2 6 . 4 4 
2 6 . 5 4 
2 7 . 3 0 
3 7 . 2 6 
3 2 . 3 0 
3 7 . 0 2 
3 6 . 7 4 
3 6 . 6 8 
3 7 . 0 7 
2 6 . 9 3 
3 5 . 6 2 
2 2 . 5 0 
3 4 . 7 8 
2 5 . 9 7 
3 0 - 0 7 
2 4 - 0 3 
2 2 - 8 6 
^ l - O J 
2 4 . 1 4 
3 7 - 5 3 
3 8 - 0 9 

6 - 4 8 

' - ' • 

STA 
H 

3 ' i 9 
3 5 2 
3 5 3 
3 5 4 
3 5 5 
3 5 6 
3 6 1 
3 6 3 
3 6 4 
3 6 5 
3 6 6 
3 6 8 
3 7 2 
3 7 3 
3 7 4 
3 7 5 
3 7 7 
3 8 4 
3 3 5 
3 8 6 
3 E 7 
3 9 0 
3 9 1 
3 9 2 
3 9 3 
3 9 6 
3 9 7 
4 0 0 
4 0 5 
4 0 8 
4 0 9 
4 1 0 
4 1 1 
4 1 2 
4 1 3 
4 1 4 
4 1 5 
4 1 8 
4 2 1 
4 2 3 
4 2 4 
4 2 5 
4 2 6 
4 2 7 
4 2 9 
4 3 4 
4 3 5 
4 3 6 
4 J 8 
4 3 9 
4 4 0 
4 4 2 
4 4 4 

1 0 0 1 

• - - -

HAP 

• 

2 5 9 9 
2 5 9 9 
2 5 9 9 
2 5 9 9 
2 5 9 9 
2 5 9 9 
2 5 9 9 
2 5 9 9 
2 5 9 9 
2 5 9 9 
2 5 9 9 
2 5 9 9 
2 5 9 9 
2 5 9 9 
2 5 9 9 
2 5 9 9 
2 5 9 9 
2 5 9 9 
2 5 9 9 
2 5 9 9 
2 5 9 9 
2 5 9 9 
2 5 9 9 
2 5 9 9 
2 5 9 9 
2 5 9 9 
2 5 9 9 
2 5 9 9 
2 5 9 9 
2 5 9 9 
2 5 9 9 
2 5 9 9 
2 5 9 9 
2 5 9 9 
2 5 9 9 
2 5 9 0 
2 5 9 9 
2 5 9 9 
2 5 9 9 
2 5 0 9 
2 5 S 9 
2 5 9 9 
2 5 9 9 
2 5 9 9 
2 5 9 9 
2 5 9 9 
2 5 9 9 
2 5 9 0 
2 5 9 9 
2 5 9 9 
2 5 9 9 
2 5 9 9 
2 5 9 9 

2 



HASIC GRAVITY CliRKbCTIONS F'lK LATITUUE, CURVATURE, FREE AIK, BUUGUER 
nOt/GUER UENSITY = 2.40 G.'I/CC, rbKRAl.-l OC.ISITY MULTIPLIER = 1.00, NO TERRAIN 

, AND TERRAIN 
CORRECTIONS APPLIED 

4>4i«.>«4>.><.«4ic««*«oo«4« CORRECTIUNS •»«••••»••*••*••«'»• 
S r A I A T I D N G 

«' 

1011J J U . J 7 3 3 1 1 7 . 0 5 3 3 
1 0 0 4 3 3 . 3 3 3 3 1 1 2 . 0 3 5 0 
1 0 . ) 5 3 3 . 3 J 0 J 1 1 7 . 0 5 3 3 
1 0 0 6 3 8 . 3 5 3 3 1 1 7 . 9 5 3 3 
10 ' ) 7 3 3 . 3 6 3 1 1 1 7 . 0 7 1 6 
1 0 0 3 3 8 . 3 0 6 / 1 1 2 . 0 0 0 0 
l . JOO 3 8 . 4 1 1 / 1 1 7 . 0 5 3 3 
1 0 1 0 3 0 . 3 ) 6 7 1 1 2 . 0 5 3 3 
1 0 1 1 J d . J . 1 1 7 1 1 2 . 0 5 3 J 
I O l . ? 3 8 . 3 3 1 7 1 ! ? . 0 / , 0 0 

1 0 1 3 3 8 . 4 1 4 2 I ) Z . ^ i / . t Z 
1 0 1 4 3 8 . V 3 J 3 1 1 7 . 0 0 0 0 
I J 1 5 3 0 . 4 3 3 3 1 1 7 . H 3 3 3 
1 0 1 6 3 8 . ' * l 5 a 1 1 2 . U J 2 5 
1 0 1 / 3 0 . 3 0 8 3 1 1 2 . 0 3 / 5 
1 0 1 3 3 0 . 4 3 2 5 1 1 2 . 9 1 7 5 
l O i O 3 3 . 4 3 0 3 1 1 2 . 0 3 0 3 
l O ' U 3 0 . 4 4 1 7 1 1 2 . 0 5 3 3 
1 0 7 1 3 0 . 4 5 5 0 1 1 2 . 0 / 3 3 
1 0 7 2 3 8 . 4 4 1 / I 1 2 . 0 / l u 
1 0 7 3 3 3 . 4 3 0 0 1 1 7 . 0 0 3 3 
1 0 7 , 3 8 . 4 2 / 5 1 1 2 . 9 / 1 6 
1 0 2 5 3 0 . 5 0 0 0 1 I ? . 9 3 ' J U 
1 0 7 4 3 3 . 5 1 3 3 i 1 2 . 9 2 6 7 
1 0 7 / 3 0 . 5 4 3 3 1 1 2 . 9 0 0 0 
1 0 7 3 3 J . 5 5 3 3 1 1 2 . 8 / ' y 2 
l . ) 7 ' » 3 0 . 5 5 3 3 1 1 2 . 3 5 0 0 
l O J J 3 8 . 5 5 4 2 1 1 2 - 3 2 5 0 
1 0 3 1 . 3 C . 3 3 0 7 1 1 7 - 9 0 0 3 
1 0 , 7 3 0 - 3 4 5 3 1 1 2 . 9 8 0 3 
1 0 1 3 3 8 - 3 6 2 5 1 1 7 . 9 0 0 3 
I ' ) 1 4 3 3 . 3 1 0 0 1 1 7 . 9 " 0 8 
1 0 J 5 5 0 - 2 0 / 5 l i 2 . 0 ' ) 0 3 
1 0 3 6 3 8 . 2 3 0 0 1 1 2 . 0 / 7 5 
I O J / 3 b . ? ' ) / 5 1 1 2 . 0 6 7 5 
10 13 3 b . 2 O ' . O 1 1 2 . 0 3 5 0 
l O f i 3 d . 3 0 1 7 1 1 7 . O ' f 1 7 
1 0 4 0 3 3 . 3 U 5 8 1 1 7 . 0 1 1 / 
. I J ' . I 3 6 . 2 6 5 3 1 1 2 . 0 5 0 3 
I ) f 7 . : - 3 . 2 6 7 5 1 1 2 . 0 / 0 / 
1 ) . . 3 8 . 2 3 6 7 1 1 J . 0 6 5 0 
1 0 ' . ' . 3 3 . 7 2 1 6 1 1 3 . 0 3 3 3 
lO ' fO 3 3 . 2 2 2 5 1 1 3 . 0 6 5 0 
1 0 ' l O 3 d . 2 2 5 0 l l J . U f 5 3 
1 0 4 7 3 3 . 2 7 5 0 1 1 3 . 0 7 3 3 
1 0 4 3 3 8 . 2 7 2 5 1 1 3 . 0 0 ) 2 
1 0 4 0 3 0 . 2 2 1 6 1 1 2 . 0 5 0 2 
1>)5J 3 0 . 2 1 4 2 1 1 7 . 3 7 3 3 
l O ' . l J d . 2 0 1 / l l 2 . 3 4 t » 0 
U ' . ? 3 3 . 2 7 1 6 I U . ' ) 1 4 2 
I J 5 J J 0 . 2 J 5 I J I I 2 . 0 J 5 8 
l O i ' f J 0 . 2 J J 3 1 1 2 . 0 / 3 3 
1 0 5 S 3 3 . 7 1 7 5 1 ) 7 . 0 5 3 3 
I 0 5 6 1 3 . 1 0 2 5 1 1 2 . 0 0 1 7 
1 0 ' . / 3 0 . 7 0 6 6 1 1 7 . ' ) ' l l 7 

ELEV 

5 3 0 4 . 0 
5 5 3 1 . 0 

5 7 3 3 . 0 
5 2 4 ' f . O 
5 0 / ' , . 0 
4 0 5 5 . 0 
5 1 1 9 . 0 
5 1 3 1 . 0 • 
5 1 6 ' , . J 

5 2 7 3 . 0 
5 3 6 i . O 
5 6 0 4 . 0 
5 7 / 5 . 0 
6 5 1 1 . 0 
6 3 3 4 . 0 
5 4 5 0 . 0 
5 3 1 5 . 0 
5 1 0 4 . 0 
5 0 3 3 . 0 
5 0 0 4 . 0 
4 ) 5 7 . 0 
5 0 3 ) . U 
5 0 7 4 . 0 
5 1 3 0 . U 
5 1 8 7 . 0 
5 3 3 0 . 0 
5 7 6 4 , 0 
6 3 7 9 , 0 
5 0 U 5 , U 
5 3 3 0 , 0 
4 9 0 2 . 0 
5 0 f 3 . 0 
5 0 / 0 . U 
5 1 4 3 . 0 
5 1 0 0 . 0 
5 5 7 6 . 0 
5 7 3 3 . 0 
6 4 3 1 . 0 
5.? 0 3 . 0 
5 1 2 3 . 0 
5 0 5 J . O 
5 U f 7 . 0 
5 0 5 0 . J 
5 0 0 7 , J 
5 1 . ) 5 . 0 
5 l 2 3 ; j 
5 2 0 3 . 0 
5 3 4 1 . 0 
5 3 ' i / . 0 
5 3 0 3 . 0 
5 3 2 0 . 0 
5 1 7 0 . 0 
5 2 1 0 . 0 
5 1 3 3 . 0 
5 IV. i l . . ) 

O U S L k V E l ) 
G R A V I T Y 

1 5 1 0 . 4 / 
1 4 0 6 . 4 0 
1 5 1 1 . 3 3 
1 5 0 9 . 7 6 
1 5 1 5 . 4 / 
1 5 2 2 . 5 6 

1 5 1 0 . 6 3 
1 5 1 1 . 1 1 
1 5 1 0 . 7 4 
1 5 0 4 . 3 4 
1 4 0 0 . / 7 

1 4 0 3 . 4 2 
1 4 3 0 . 0 / 
I f 3 2 . 3 4 
I 4 f 7 . 0 5 
1 4 9 5 . 0 6 
1 5 0 1 . 6 3 
1 5 1 0 . 0 1 
1 5 1 3 . 1 1 
1 5 1 0 . 7 1 
1 5 2 3 . 0 3 
1 5 1 5 . 0 0 
1 5 2 3 . 6 0 
1 5 2 4 . 1 3 
1 5 3 0 . 6 0 
1 5 3 0 . 2 5 

1 5 1 6 . 6 1 
1 4 / 5 . 9 3 
1 5 2 2 . 7 1 
l ' J ^ l . ' ^ ^ ^ 
1 5 2 1 . 6 3 
1 5 7 0 . . > U 
1 5 1 6 . 5 1 
1 5 1 3 . 2 3 
1 5 1 1 . 0 2 
1 4 0 5 . 1 0 
1 4 3 6 . 4 I 
1 - . 4 2 . I t 

1 5 0 4 . 5 2 
1 5 1 1 . 5 2 
1 5 1 J . J 9 
1 5 1 2 . 0 5 
1 5 1 4 . 5 / 
1 5 1 5 . 0 6 
1 5 1 1 . 0 3 
1 5 0 0 . 0 5 
1 5 0 0 . 1 0 
1 5 0 1 . 0 0 
1 4 0 7 . 0 ; 
1 5 0 1 . 7 2 
1 5 0 2 . 0 2 
1 5 0 4 . 6 0 
1 4 9 / . 1 5 

1 4 0 7 . 0 2 
1 s o I . ,, 1 

* L A 1 I rUOl: 

2 0 3 2 . 4 1 
. 2 0 3 1 . / 7 
2 0 3 3 . I Z 
2 0 3 5 . 0 4 
2 0 3 6 . 3 5 
2 0 3 0 . 0 4 
2 0 4 0 . 1 6 
2 0 3 3 . 0 4 
2 0 3 7 . 5 2 
2 0 3 / . 5 7 
2 0 4 0 . 3 3 
2 0 4 7 . 0 6 
2 0 4 2 . 0 6 
2 0 4 0 . 5 2 
2 0 3 8 . 1 1 
2 0 4 1 . ' ) 9 
2 0 4 1 . 0 4 
2 0 4 2 . 7 0 
2 t 4 3 . ' y 6 
2 0 4 2 . /O 
2 0 4 1 . 7 / 
2 0 4 1 . 5 5 
2 0 4 / . 0 2 
2 0 4 0 . 5 3 
2 0 5 1 . / 3 
2 0 5 2 . 6 0 
2 0 5 2 . 6 0 
2 0 5 2 . 6 0 
2 0 3 3 . 7 0 
2 0 3 f . 3 0 
2 0 3 5 . 3 4 
2 0 3 1 . 2 3 
2 0 2 ) . 2 6 
2 0 2 3 . 6 0 
2 0 3 0 . 1 4 
7 0 2 7 . 2 0 
2 o 3 0 . 5 0 
2 0 3 0 . 0 / 
7 0 7 7 . 1 6 

2 0 2 7 . 0 / 
2 0 2 4 . . J O 

. 2 0 2 3 . f O 
2 0 2 3 . 5 6 

2 J 2 J . / O 
2 0 2 3 . 7 0 
2 0 2 J . 5 O 
2 0 2 3 . 4 9 
2 0 2 2 - O J 
2 0 2 1 . / ) 
2 0 2 J . 4 ' ) 
2 0 2 4 . l i 
2 0 2 4 . / 3 
2 0 2 2 . 6 3 
2 0 2 0 . ' y J 
/'(15 >. 1 1 

CUKV 

1 . 4 4 -
1 - 4 6 -
1 . 4 4 -
1 . 4 4 -
1 . 4 2 -
1 . 4 1 -
1 . 4 2 -
1 . 4 3 • 
1 . 4 3 • 
1 . 4 4 -
1 . 4 5 -
1 . 4 / 
l . f U • 
1 . 5 1 
1 . 5 1 
1 . 4 0 
i . 4 4 
1 - 4 2 
1 - 4 1 
1 - f l 
1 - 4 1 

1 . 4 2 
1 . 4 2 
l . f 3 
1 . 4 3 
1 . 4 5 

1 . 4 8 
1 - 5 1 
1 - 4 1 
i - f I 
1 . 4 1 
1 . 4 2 
1 . 4 2 
1 - 4 3 
1 - 4 3 
1 - 4 6 
1 . 4 8 
1 . 5 1 
1 . 4 4 
1 . 4 2 
1 - 4 2 
1 - 4 2 
1 . 4 2 
1 . 4 2 
1 . 4 2 
1 . 4 3 
1 . 4 3 
1 . 4 5 
1 . 4 5 
1 . 4 4 

1 . 4 5 
1 . 4 3 
1 . 4 3 
1 . 4 3 
I . ' . f 

F R t E 
A l K 

- 4 0 a . / I 
- 5 2 0 - U f 
- 4 0 ^ - U J 
- 4 S 3 . U / 
- 4 / 7 . 0 9 
- 4 6 5 . 0 0 
- 4 3 1 . 3 2 
- 4 8 2 . f 5 
- f 3 5 . 5 5 
- 4 9 0 . 2 6 
- 5 0 4 . 3 5 
- 5 2 6 - 9 0 
- 5 4 2 . ' / 7 
- 6 1 2 . 1 4 
- 5 9 5 . 5 1 
- 5 1 2 . 4 3 
- 4 J 9 - 8 3 
- 4 / 0 . 0 1 
- 4 / 3 . 2 3 
- 4 / 0 . 5 1 
- 4 6 6 . 0 9 

- 4 / 3 . 8 0 
- 4 7 / . 2 3 
- 4 0 2 . 3 5 
- 4 0 7 . 7 1 
- 5 0 1 . 9 9 
- 5 4 1 . 9 4 
- 5 9 0 . 7 3 
- 4 / 0 . 6 0 
- 4 / 2 . 9 5 
- 4 6 0 . 3 3 
- 4 7 4 . 1 3 
- 4 / 7 . 4 7 
- 4 8 3 - 5 3 
- 4 8 8 . 7 5 
- 5 1 9 . 5 7 
- ' 3 3 9 . 5 0 
- 6 0 0 , 3 2 
- 4 0 8 . 1 4 
- 4 d l . 7 0 
- 4 / 4 . 0 3 
- 4 7 4 . 0 0 
- 4 / 5 . 6 0 
- 4 / 7 . 3 4 
- 4 d 0 . 0 0 
- 4 d 2 . 1 7 
- 4 6 9 . 6 9 
- 5 0 2 . 3 7 
- 5 0 7 . 4 5 
- 4 0 9 . 0 3 
- 5 0 0 . 2 1 
- 4 0 6 . 8 / 
- 4 0 0 . 7 2 
- 4 0 7 . 3 1 
- ' . ( ! " . . 1 t 

BUUG 

1 6 2 , 4 3 
1 6 0 . 3 0 

1 6 0 - 2 . > 
1 6 0 - 5 0 
1 5 5 - 3 0 

1 5 1 - 7 f 
1 5 0 - / 6 
1 5 / . 1 3 
1 5 8 . 1 4 

l o l . 6 3 
1 6 4 - 2 / 
1 7 1 . 6 2 
1 / 6 . 8 5 
1 9 0 . 3 9 
1 9 3 . 9 / 
1 6 6 . 9 0 
1 6 2 . 8 U 
1 5 6 . 3 0 
1 5 4 . 1 3 
1 5 3 . 2 4 
1 5 1 . 0 0 

1 5 4 . 3 1 
1 5 5 . 4 5 
1 5 / . 1 0 
1 5 8 . 8 5 
1 6 3 . 5 0 
1 / 6 . 5 2 
1 0 5 . 3 5 

1 5 J . 2 / 
1 5 4 . 0 4 
1 5 2 . 8 7 
I 5 4 . 4 4 
1 5 5 . 5 1 
1 5 7 , 5 0 
1 5 9 , 1 3 
1 6 0 . 2 3 
1 7 5 , 7 2 
l O d . 4 / 

1 6 2 . 2 5 
1 5 6 , 8 0 
1 5 4 , 6 5 
1 5 4 . f I 
1 5 4 . 0 3 
1 5 5 . 6 3 
1 5 6 . 3 4 
1 5 7 . 0 4 
1 5 0 . 4 0 
1 6 3 . 6 2 
1 6 5 . 2 8 
1 6 2 . 5 5 
1 6 2 . 0 2 
1 5 8 , 5 / 
1 5 9 , 8 3 
1 5 0 , 0 8 
1 m . . n 9 

INNER 

U , U 
0 , 0 
0 , 0 
0 , 0 
0 , 0 
0 , 0 
0 , 0 
0 , 0 
0 , 0 
0 , 0 
0 , 0 
0 , 0 
0 , 0 
0 . 0 
0 . 0 
0 . 0 
0 - 0 
0 - 0 
0 . 0 
O . U 
0 . 0 
0 . 0 
0 - 0 
0 - 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 , 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
O . U 

0 . 0 
0 . 0 
0 . 0 

• U . O 
O . U 
0 . 0 
0 . 0 
O . U 
0 . 0 
0 . 0 
U . O 
O . U 
0 . 0 

u.u 
0 - 0 
0 . 0 
0 . 0 
0 . 0 
0 . (1 

T E R R A I N 
CUTER 

u.u 
0 . 0 
0 . 0 
0 . 0 
O . U 
O . U 
0 . 0 

u.u 
U . O 
0 . 0 
0 . 0 
0 . 0 
O . U 
0 . 0 
U . O 
0 . 0 
0 . 0 
0 . 0 
0 , 0 
0 , 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 , 0 
0 , 0 
0 . 0 
0 . 0 
0 , 0 
0 , 0 

u,o 
O . U 
U . O 
O . U 
O . U 

U.u 
u.u 
u.u 
0 , 0 
0 , 0 
O . U 
U . O 
O . U 
U . O 
0 . 0 
0 . 0 
0 , 0 

u.u 
0 . 0 
O . U 
U . O 

. 0 . 0 
. 0 . 0 

( l . l . 

« 
TOTAL 

0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 , 0 
0 , 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 

0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
J . O 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
U . O 
0 . 0 
C . O 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 , 0 
0 , 0 
0 , 0 
0 , 0 
0 , 0 
0 , 0 
O . t i 

u,u 
U . O 

C u 
'1 . . 

BOUG ANOMALY 
• 2 0 0 . 0 

1 2 . 9 0 
1 1 . 9 7 

8 . 5 0 
5 . 2 6 
0 . 4 0 

- 3 . 5 2 
- 6 . 4 0 
- 3 . 8 4 

- 0 . 8 1 
0 . 0 0 

- 1 . 9 8 
0 . 1 8 
2 . o 5 
3 . 0 5 
8 . 9 7 

- 2 . 2 6 
- 4 . 5 7 
- 9 . 7 0 
- 0 . 1 6 
- / . / I 
- 4 . 9 0 
- 7 . 4 9 
- 3 . 9 1 
- 1 . 5 7 

6 . 3 9 
1 4 . 6 9 
2 7 . 9 4 
2 6 . 1 2 

4 . 8 4 
4 . 1 1 
0 . 0 9 
7 . 6 9 
7 . 7 9 
9 . 3 3 

1 1 . 9 1 
1 6 . 9 0 
1 8 . 2 U 
2 1 . 2 4 

1 1 . 6 2 
/ . 8 4 
7 . 3 5 
7 . 7 3 

1 0 . 3 5 
1 2 . 9 7 
1 0 . 4 5 

8 . 1 9 
5 . 5 8 

1 6 . 3 7 
6 . 0 2 

1 3 . 5 2 
1 3 . 1 4 

6 . 8 2 
4 . 1 2 
4 . 3 9 
i . . \ t . 

STA 

« 

1 0 0 3 
1 0 0 4 
1 0 0 5 
1 0 0 6 
1 0 0 7 
1 0 C 8 
1 0 0 9 
1 0 1 0 
1 0 1 1 
1 0 1 2 
1 0 1 3 
1 0 1 4 
1 0 1 5 
1 0 1 6 
1 0 1 7 

1 0 1 8 
1 0 1 9 
1 0 2 0 
1 0 2 1 
1 0 2 2 
1 0 2 3 
1 0 2 4 
1 0 2 5 
1 0 2 6 
1 0 2 7 
1 0 2 8 
1 0 2 9 
1 0 3 0 
1 0 3 1 

1 0 3 2 
1 0 3 3 
1 0 3 4 
1 0 3 5 
1 0 3 6 
1 0 3 7 
1 0 3 8 
1 0 3 9 
1 0 4 0 
1 0 4 1 

1 0 4 2 
1 0 4 3 
1 0 4 4 
1 0 4 5 

1 0 4 6 
1 0 4 7 
1 0 4 8 
1 0 4 9 
1 0 5 0 
1 0 5 1 
1 0 5 2 
1 0 5 3 
1 0 5 4 
1 0 5 5 
1 0 5 6 
1 r m 7 

MAP 

• 

2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
5 



.o 
IJASIC r .WAVITY CUKRECTIONS F G K L A f l T U U L , CURVATURE, FREE A I R , dOUGUER, ANU TERRAIN 

IJDUIiUER D E N S I T Y = 2 . 4 0 G .1 /CC, T c K R A l N U t i ^ S I T Y M U L T I P L I E R - 1 . 0 0 , NU T E K K A I N CORRECT IONS A P P L I E D 

O 

o 
o 
c 
c 
I 

o 

o 

I ^ 
' c 

r--

^ t ^ A ^ i ^ . * * ^ . . * * . ^ * * * * * * * 

o 

o 

o 

o 

o 

o 

S f A LAT L.ING 
U 

l O i O 3 3 . 1 0 3 3 1 1 7 . 0 4 2 5 

1 0 . 0 3 8 . 1 6 / 5 1 1 2 . 0 . ' J 3 
1 0 6 0 3 0 . 1 5 0 2 1 1 2 . 0 1 ) 6 / 
1 0 6 1 3 3 . 1 6 2 5 1 1 7 . 0 5 5 0 
10.42 3 3 . 1 4 c : 3 1 1 7 . 0 5 0 2 

1 0 . 3 3 8 . 1 1 0 0 1 1 7 . 0 / 5 3 

1 0 ' . 4 3 3 . 1 3 1 7 1 1 2 . 0 ' l ' f 2 
1 0 6 5 3 0 . 1 / 3 3 1 1 2 . 0 / 3 3 

1 0 . . . 3 d . 1 5 5 0 1 1 3 . 0 3 5 0 
1 0 . ' . / 3 8 . 1 2 ' ) 2 1 1 3 . 1 4 1 / 

10 i 3 3 8 . 1 0 2 5 1 1 3 . 1 5 3 3 

U < . ' ) 3 3 . 2 J 6 6 1 1 3 . 1 5 0 2 

1 0 7 0 3 8 . 2 U 6 5 1 1 1 . 1 4 0 0 
l O / l 3 8 . 2 0 6 6 11 3 . 1 0 1 / 

U / 2 3 8 . 1 ' ) ? 5 1 U . 1 0 7 5 
1 0 / 3 3 0 . 1 / 0 5 1 1 3 . 1 J 2 5 
1 0 / 4 3 3 . 2 ) 6 6 1 1 3 . 0 f 6 7 

1 0 75 3 0 . 1 0 2 5 1 1 3 . 0 4 6 7 

U / . . 3 8 . 2 0 o 6 1 1 3 . 1 2 0 3 
1 0 7 / 3 3 . 7 7 1 6 1 1 3 . 1 2 0 3 
1 0 7 0 3 3 . 2 2 5 3 1 1 3 . I 5 t t 3 
1 0 7 ) 3 H . l < ) ? 5 1 1 3 . 1 ' ) 5 0 
1 0 3 0 3 3 . 2 7 0 0 1 1 3 . 1 0 0 0 

10 .11 3 3 . 2 3 6 / 1 1 3 . 1 5 / 5 
U . 1 7 3 8 . 7 5 1 / 1 1 3 . 1 5 / 5 

1 0 3 3 3 3 . 2 0 6 6 1 1 3 . 1 0 5 0 

10 I f 3 3 . 2 0 6 0 1 1 3 . 2 4 5 0 
10 .15 3 8 . 2 1 3 3 1 1 3 . 2 / 0 3 

1 0 3 6 3 0 . 2 2 5 0 1 1 3 . 3 0 3 3 
U 17 3 8 . 2 3 7 5 . 1 1 3 . 3 3 6 / 
I . M . I 3 8 . 2 3 3 3 1 1 3 . 3 5 3 3 

1 J . i ' ) 3 3 . 2 7 6 / 1 1 3 . 3 ' ) 0 3 
1 J " . | 3 d . U 6 7 1 1 3 . 4 3 0 0 
1 0 ' ' : 3 1 . . 2 1 3 3 1 1 3 . 2 7 5 0 
1 0 ) 2 3 0 . 1 ' * 2 i 1 1 3 . 2 5 0 0 
1 0 ' / 3 3 0 . 1 / 3 3 11 3 . 7 ' ' . 0 0 

l J / 5 3 0 . 1 ? ' > 2 1 1 3 . 7 U 2 
1 0 ) 0 3 b . l U 3 1 1 3 . 7 H J 

1 0 ) 7 3 3 . 0 0 5 3 U . J . 7 3 0 0 
1') ) 1 3 0 . 1 1 5 0 1 1 3 . 2 4 1 / 
I O ) ' . 3 0 . 1 3 3 J 1 1 3 . 7 4 1 / 

1 1 0 ) 3 3 . l ' i 0 3 11 J . 7 4 I 3 
I I O I 3 3 . 2 5 0 0 l U . l O l / 

1 1 0 7 3 0 . 2 5 0 0 I l 3 . 0 ; l 3 3 
1 1 0 3 3 0 . ' i 0 0 0 1 1 3 . 0 2 75 
l l O ' f 3 0 . 5'OOO I 1 3 . 0 4 5 3 

a 0 5 3 0 . 4 . 1 ) 0 1 1 3 . 0 4 5 3 
1 1 0 6 3 0 . f / 0 3 1 U . 0 4 5 0 
1 1 0 7 3 0 . 4 / 0 3 1 1 3 . 0 2 / 5 
1 1 ) 4 3 0 . 1 6 . . / 1 1 3 . 1 4 0 0 
U ) ' ) J 0 . 3 0 J 3 1 1 2 . 0 0 1 7 

F L 1 V 

5 4 7 0 . 0 
5 0 2 0 . 0 
0 0 4 . 1 . 0 

5 5 7 7 . 0 
5 5 / 7 . 0 

5 3 0 1 . 0 

5 3 3 3 . ) 
5 3 2 0 . 0 

5 3 0 ' ) . 0 
S f j O . O 

5 0 2 3 . 0 
5 0 2 1 . 0 

5 0 7 2 . 0 
5 0 4 1 . 0 

5 0 4 5 . 0 

5 0 6 4 . 0 
5 0 3 4 . 0 

5 0 0 3 . 0 
5 0 3 7 . 0 
5 0 7 2 . 0 
5 0 4 7 . 0 
5 0 3 3 . 0 

5 0 4 / . 0 
5 0 0 5 . 0 

5 I li I . 0 

5 0 4 O . 0 

5 1 0 3 . 0 
5 7 6 d . l ) 

5 3 2 0 . 0 
5 4 7 6 . 0 
5 5 1 4 . 0 

5 7 2 2 . 0 
6 7 0 4 . 0 
5 1 0 7 . 0 
5 1 3 ' ) . 0 

5 0 / 7 . 0 
5 0 0 7 . 0 

5 10 7 . 0 

5 1 7 2 . 0 
5 0 / 6 . 0 
5 0 6 5 . 0 

5 0 6 3 . 0 

5 0 2 5 . 0 

5 0 3 0 . 0 
4 0 ' I 4 . 0 

5 0 3 0 . J 
5 0 3 0 . O 

5 0 3 1 . 0 
4 9 ' ) 1 . 0 
5 1 3 5 . J 

4 0 0 5 . 0 

OOSERVHD 
GKAVITY 

1 4 0 2 . . . 0 

1 4 . . 4 . 2 1 
14 5 2 . 3 0 
1 4 / 0 . . J 2 
1 4 7 2 . 1 / 

1 4 6 J . 0 2 
I f ' . 6 . 3 3 

l f O O . 4 5 
1 4 0 3 . 3 1 

1 4 3 3 . 0 2 
1 5 0 0 . < y v 

1 5 1 3 . 1 7 

1 5 1 3 . 3 / 
1 5 1 3 . 1 3 

1 5 1 3 . J f 
1 5 0 ' ) . 4 6 

1 5 1 5 . 2 5 
1 5 1 3 . 6 ' ) 

1 5 1 5 . 6 / 

1 5 1 6 . 7 0 
1 5 1 3 . . 1 3 
1 5 0 3 . 3 3 

I 5 1 f . 4 5 
1 5 1 2 . O J 
1 5 1 7 . / O 

1 5 0 7 . 4 d 
1 4 0 0 . O ' J 

1 4 y j . 3 3 

1 4 0 2 . 7 0 
1 4 0 0 . 2 1 

1 4 / 4 . / O 

1 4 6 0 . / / 
1 4 3 0 . 3 / 

1 5 0 1 . I / 
1 5 0 1 . 1 0 

I ' . 0 7 . 0 0 
1 4 0 / . ) / 

I f 0 3 . l i 
I f 0 1 . 0 1 
1 4 0 7 . 0 ij 

1 4 0 / . 5 2 
14 0 0 . 0 3 
1 5 1 0 . 3 1 

1 5 1 ' . . 0 0 
1 5 4 1 . 0 0 

I ' . 4 4 . 3 7 

U f 7 . 2 3 
1 5 4 1 . i l o 

1 5 3 6 . 5 4 
1 5 0 2 . J 3 
1 5 2 0 . 5 7 

• L A f l T U U L 

2 0 2 0 . U 
2 0 1 0 . / 4 

7 0 1 3 . 0 1 
2 o l 3 . J O 
2 0 1 / . 0 6 

2 0 1 5 . 5 3 
2 0 1 5 . 6 0 
2 0 U . O ' ) 

2 0 1 / . 6 5 

2 0 1 5 . 3 0 
2 0 2 0 . 0 3 

Z O Z Z . l l 

2 0 2 2 , 1 / 
2 o 2 2 , l 7 
2 0 2 0 . 0 3 
« : 0 1 0 . ! . 0 . 

2 0 7 2 . 1 / 
2 0 2 0 . 0 3 

2 0 2 2 . 1 / 
2 0 2 3 . 4 0 
2 0 2 3 . 0 5 
2 0 7 0 . 0 3 

7 0 . ! 3 . 4 7 
^ 0 2 4 . 0 0 

2 0 2 6 . 1 2 

. 2 0 2 2 . 1 / 

2 0 2 2 . 1 1 
2 ' ) 7 2 . / 6 

i O i i . t a 
2 0 7 4 . 3 3 

7 0 2 f . 5 1 
2 0 2 J . O J 

2 0 2 1 . 3 0 
2 0 7 2 . / 5 
2 0 2 0 . O J 

7 0 1 0 . t . o 

2 0 1 5 . 3 . 1 

2 0 1 4 . f 3 
2 0 1 1 . 5 ) 
2 0 I f . 1 4 
2 0 1 5 . / 5 

2 0 1 6 . 4 0 
2 0 2 6 . 0 - 1 

2 0 7 < . . 0 4 
2 0 4 7 . ' ) 7 

7 0 4 / . ' ) ? 

2 0 4 6 . ( . 0 
2 0 4 5 . 3 5 
2 0 4 5 . 3 5 
7 0 1 0 . 6 7 

2 0 J / . O 7 
• >l..i.i.»«.«.ji»<:««<:«.><;i.;> ("jjlj P L ' I T T E R l A P t BLOCK NUMbtK 

CUKV 

l . 4 o 

1 . 4 'y 

1 . 5 0 
1 . 4 6 
1 . 4 / 

1 . 4 8 

I . 4 0 
1 . 4 5 
1 . 4 5 

1 . 4 6 
1 . 4 1 
1 . 4 1 

1 . 4 1 

1 . 4 2 
1 . 4 2 

1 . 4 2 
1 . 4 2 

1 . 4 2 
1 . 4 1 

1 . 4 1 
1 . 4 2 

l . ' l ? . 
1 .4 . : ' 

1 . 4 2 
1 . 4 3 
1 . 4 ? 
1 . 4 J 
1 . 4 4 

1 . f 5 
1 . 4 6 

1 . 4 6 
1 . 4 3 

1 . 5 1 
1 . 4 2 
1 . 4 J 

1 . 4 2 
1 . 4 2 
1 . 4 ? 

1 . 4 3 

1 . 4 2 
1 . 4 2 

1 . 4 2 
1 . 4 1 

l . ' f I 
1 . 4 1 

1 . 4 1 
1 . 4 1 

1 . 4 1 
1 . 4 1 
1 . 4 3 

1 . 4 1 

1 

FREE 
A I R 

- 5 1 4 . 3 1 
- 5 4 / . 2 1 
- 5 6 3 . 6 3 
- 5 1 9 . 6 / 

- 5 2 4 . J / 

- 5 ' f 5 . 6 1 

- 5 5 3 . 6 U 
- 5 J U . 2 1 
- 5 0 / . o 4 
- 5 1 3 . 2 8 

- 4 7 2 . 7 7 
- 4 / 2 . 1 1 

- 4 7 2 . 2 0 
- 4 / 3 . 0 0 

- 4 / 4 . 3 7 
- 4 7 6 . 1 5 

- 4 7 3 . 0 3 
- 4 7 3 . 0 3 

- 4 / 3 . 1 4 

- 4 / 2 . 2 0 
- 4 / 4 . 5 5 
- 4 7 3 . 7 1 

- 4 7 4 . 5 5 

- f / O . O O 

- 4 8 4 . 3 3 
- 4 7 4 . 4 0 

- 4 3 8 . 7 5 
- 4 0 5 . 3 3 

- 5 0 0 . 2 1 
- 5 1 0 . 1 8 

- 5 1 3 . 4 5 
- 5 3 7 . 0 0 
- 5 3 3 . 2 0 

- 4 7 0 . 7 7 
- 4 J 3 . 2 0 

- 4 / 7 . 3 / 
- 4 7 7 . 3 4 

- 4 3 0 . 10 
- 4 3 6 . 3 0 
- 4 / 7 . 2 3 
- 4 / 6 . 2 5 
- 4 / 6 . 0 r i 

- 4 / 2 . 4 3 

- 4 / 2 . 0 6 

- 4 6 8 . 6 3 
- 4 72 . 0 5 
- 4 / 2 . 0 5 
- f / J . 0 5 

- 4 6 0 . 2 7 
- 4 8 2 . 8 J 

- 4 6 8 . 7 2 

BOUG 

1 6 7 . 5 1 
l / d . 2 3 
1 8 5 . 2 1 
1 6 9 . 2 6 
1 7 0 . 7 0 

1 7 7 . / I 
1 8 0 . 3 1 
1 6 2 . 0 2 
1 6 5 . 3 4 

1 6 7 . I d 
1 5 3 . 0 0 
1 5 3 . 7 6 

1 5 3 . 7 0 
1 5 4 . 3 3 

1 5 4 . 5 0 
1 5 5 . U d 
1 5 5 . 6 0 

1 5 5 . 9 7 

1 5 4 . I U 
1 5 3 . 7 0 
1 5 4 . 5 o 

1 5 ' f . 2 o 

1 5 4 . 5 o 

1 5 0 . U 3 
1 5 7 . 7 4 

1 5 4 . 5 3 
1 5 0 . I d 
1 6 1 . 3 J 

1 6 2 . 0 2 
1 6 6 . 1 / 

1 6 8 . 0 6 

1 / 5 . 2 3 
1 3 0 . 9 0 

1 5 6 i 2 4 
1 5 / . 3 3 

1 5 5 . 4 3 

1 5 5 . 6 3 
1 5 6 . 4 0 

1 5 3 . 3 0 
1 5 5 . 4 5 
1 5 5 . 1 1 

1 5 5 . 0 5 

1 5 3 . 0 ) 

1 5 4 . 0 4 
1 5 2 . 0 J ' 

1 5 4 . U 4 
1 5 4 . 0 4 

1 5 4 . 0 / 
1 5 2 . O f 
1 5 / . 2 5 
1 5 2 . 6 6 

INNER 

0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 

0 . 0 

0 . 0 
0 . 0 
0 . 0 

0 . 0 
0 . 0 

0 . 0 

0 . 0 
0 . 0 

0 . 0 
0 . 0 
J . O 

0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 

0 . 0 
0 . 0 

0 . 0 

0 . 0 
0 . 0 

. 0 . 0 

0 . 0 
O . U 

0 . 0 
0 . 0 

0 . 0 
U . O 

* U . O 

0 . 0 

0 . 0 

U . O 
0 . 0 

• 0 . 0 
0 . 0 
C . O 

0 . 0 

0 . 0 
0 . 0 

0 . 0 
0 . 0 

0 . 0 
U . O 
0 . 0 

0 . 0 
iHHft,-tHflHf',HHHH,^iHH,^^J, 

TEKKAIN 
OUTER 

U . O 
0 . 0 
O . U 

0 . 0 
0 . 0 

0 . 0 

u.u 
U . O 

0 . 0 
0 . 0 

0 . 0 
0 . 0 

0 . 0 

u.u 
0 . 0 
0 . 0 

O . U 
O . U 
0 . 0 

J . O 
0 . 0 
U . O 

0 . 0 

O . J 
0 . 0 

0 . 0 
J . O 
0 . 0 

U . O 
U . O 

0 . 0 
0 . 0 

0 . 0 
J . O 
0 . 0 

0 . 0 
0 . 0 
0 . 0 

O . U 

u.u 
U . O 
0 . 0 

O . J 

0 . 0 
0 . 0 

U . O 

u.u 
U . O 
0 . 0 
0 . 0 

0 . 0 

« 
T O I A L 

0 . 0 
O . J 
0 . 0 
0 . 0 
0 . 0 

0 . 0 
0 . 0 
0 . 0 

0 . 0 
0 . 0 
0 . 0 

0 . 0 

0 . 0 

0 . 0 
0 . 0 
0 . 0 

0 . 0 
0 . 0 

0 . 0 
0 . 0 
0 . 0 

o.o 
0 . 0 
0 . 0 

0 . 0 

0 . 0 
0 . 0 
0 . 0 

0 , 0 
0 , 0 

0 . 0 
0 . 0 
0 . 0 

0 . 0 
0 . 0 

0 . 0 
O . J 

U . O 
0 . 0 
0 . 0 
0 . 0 

0 . 0 

0 . 0 

0 . 0 
0 . 0 

0 . 0 
0 . 0 

0 . 0 

0 . 0 
0 . 0 

0 . 0 

BUUG ANUMALY 
• 2 0 0 . 0 

7 . 9 0 
1 2 . 9 8 
1 6 . 2 9 

0 - 2 6 

7 - 2 2 
1 0 . 9 1 
1 2 . 5 7 

6 - 6 1 

1 2 - 0 1 

1 2 . 2 8 
6 . 4 4 

7 . 9 3 
8 . 0 9 

9 . 2 1 
1 0 . 8 6 

9 . 4 3 
1 4 . 0 0 

1 4 . 2 5 

1 1 - 1 3 
9 - 7 1 
8 . 5 5 
5 . 4 1 

9 . 6 1 
8 . 8 4 

1 1 . 8 3 

3 . 8 2 
5 - 9 2 
3 - 6 3 
4 - 7 7 
6 - 8 9 

- 1 . 6 0 
6 . 1 3 
0 . 8 7 
0 . 4 7 
4 . 6 6 
2 . 7 9 

3 . 3 8 
1 . 6 7 

6 . 8 1 
3 . 3 5 
1 . 4 9 

z . zz 
9 . 4 5 

6 . 4 4 
7 . 7 6 

1 3 . 9 0 
1 3 . 1 3 

1 4 . 0 7 

6 . 2 2 
7 . 8 1 

- 2 . 4 5 

STA 

» 

1 0 5 8 
1 0 5 9 

1 0 6 C 
1 0 6 1 

1 0 6 2 
1 0 6 3 
1 0 6 4 

1 0 6 5 
1 0 6 6 

1 0 6 7 

1 0 6 8 

lets 
1 0 7 0 
1 0 7 1 
1 0 7 2 

1 0 7 3 
1 0 7 4 

1 0 7 5 
1 0 7 6 

1 0 7 / 
1 0 7 8 
1 0 7 9 

1 0 8 0 
1 0 8 1 

1 0 8 2 

1 0 8 3 
1 0 6 4 
1 0 8 5 
1 0 8 6 
1 0 8 7 

1 0 8 8 
I C b S 

1 0 9 0 
1 0 5 1 

1 0 9 2 

1 0 S 3 
1 0 9 5 
1 0 9 6 

1 0 9 7 
1 0 9 8 
1 0 9 9 

1 1 0 0 

1 1 0 1 

1 1 0 2 
1 1 0 3 
1 1 0 4 

1 1 C 5 
1 1 C 6 

1 1 0 7 
1 1 8 4 

1 3 8 9 

MAP 

« 

2 
2 
2 
2 

2 

2 
2 
2 
2 

2 
2 
2 

2 
2 
2 

2 
2 

2 

2 
2 
2 
2 

2 

2 

2 

2 
2 
2 

2 
2 

2 
2 
2 

2 
2 

2 
2 
2 

2 
2 
2 

2 
2 

2 
2 

2 

2 

2 

2 
2 
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137 NOOiLARO, 6 . P» 
^THE. GRAVITY-.METER »S .» fl^OOcTtC- INSTRUMENT-
GEOPHYSICS! VOL* 1 5 , nO, l i J A N , I V ^ O I I<4B P T S « 

3»3 MOLME)?, p, c. A N D O U R E S H T , M . H . 

PART_ I.A RECLONAt GRAV UTY SURVEY..flF_ COLOR*0«*--l-»iiU 
PA"! 2-GR»ViTY ANOMALIES A N Q cOHPIlTrO VARIATIONS IN 
_ W I CKNES5 .0F_ JHE_EA'».TH5_CJL0S.T_I N C O L O N A O O . |9Se 

COLORADO S C H O O L Or " I N E < ; I M 5 5 R T S * 

A03 W O O L L A R O , G > P. A N O O T H E R S 
6RA VLLT . S T ANO A R O IZ AT loH-STU.O I E5_-. 

NHOI, REF. «2-23| WORtc CARRIED OUT pY AfR 
- P H O T H G R A P H I C AND -fHARTJjuC-3ERVLl(;E,_o'"-AHDa—•-1.H—rORCE-
BASE, JULY 1?62, FL. 5' PTS. 

7 m BONINIt H< E. 
GRAJ74TY. AM0HAL^E«-^^L-^4X^^HO.,-rvJU^4Jll6-^-M0^aA•^^-^ 

D A S H I N G T O N ANO OREGON 

JDAHO BUREAU. Of -MlHES_AAtO_-firOLa^»-T-T'*^» -lO-r 
S<tAS P T S I 

1083 C O A S T AND 6 E 0 D E T | C S U R V E Y , U,S4 ( N O * * * 
NAT.l0NAL-6RAVlMEJ£Jl_flAA*^WtWI0J'H ' — 
use ANO G S I 3>36 PTS> 

20SI W O O L L A R O , G. PO 
TRIP BS. SERIES Lif 
UNIVERSITY OF tl lSCONSlM*. 1 9 6 1 , ^ H ^ pTS . 

207S W O O L L A R O , G * P * 
i R I P_.5S ,_ fi.OCIC LES . 
AUTHORITY U N K N O W N * 1029 P T S . 

208S o t N O V E R , J. 
JRIP MI, SERIES.VD 
UNIVERSITY OF MICHIGAN, eO PTS* 

209<t COAST AND GEoOETIC SuRvEYi U.S* (NoA*! 
gS.C- XHO_0S 3UI».VE.Y._A_REA_i;RiJtiT.Y. J U A V i l 5 _ 

use AND Gsi US, 8926 PTs, 

2IS1 GEOLOGICAL SURVEY, U.S. 
_CR<JS J AL. ST.UD I E S. SAN J U A N M Q U N T ^ 1 M S . COtPRAnO 

USGS, COl 107 PTS* 

7152 KARIG, 0, E. 
GRAVITY SURVEY In THE S A N .LU?S„VA^LFY » R E A . COLORADO 
USGS, NOV. |96i. COl S O T P T S * 
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liis GEOLOGICAL S U R V E Y , U.S. 
GRAV IJY R E O U C T I _ O N S , C R U S T A L . $ J U O I E S _ . 

USGS, AUG. |9»3, 732 PT?. 

2182 GEOLOGICAL S U R V F Y , U.S. 
GRAVITY RE-O.UCTI ONSJL_COLQRAOO_.PL ATtAa-'LR.OJtCi'. I 
MONUMENT V*LLEV ARE* 
_USGS, DEPT. OF. INTERIOR. VT,.it9J PTs* 

A J L _ GEOLOGICAL SURVEY,_U.S, 
GRAVITY REDUCTIONS, COLORADO PL«TcAU PROJECT* VENTURE 

_USGSi DEP.T*-OF INTERIOR*. U.T-,_95UPT.s» 

-ll.^«|_ GEOLOGICAL SURVEY, U.S. __ 
GRAVITY REDUCTIONS, COLORADO P L M T E A U ' • " O J E C J , 
.THOMPSON 
USGS, UT| 680 PTS* 

2I8S GEOLOGICAL SURVEvt U.S. 
GRAVITY R E D U C T I O N S , co_L0RAOp_PL*TEAu PROJECT J.CAR.R.IZO.. 
MOUNTAIN AREA* ARIJONA AND NE" IIEXlcO 

JLS6.S ,._A|.| ...AND l|Mj_5.5-»__P.TLSuJ 

. U 4 4 - .GEOLOGICAL SURVE? i^-U.S". -
GRAVITY REDUCTIONS! CoLOR*DO PLATpAu P R O J E C T * 

.ORANGE CLiPFS AREjt 
USGS, UT| 65 PTS* 

2IS7 GEOLOGICAL SURVEY, O.S, 
GRAV ITV R E O U C T I O N S , . COL.nR A0P._PL-*TJE*D. r^PJC.CT 
BOUNDARY BUTTE AREA* UTAH 
_gSGS, UTLSt/J PTS. 

-21>« G E O L O G . I . C A L _ 5 U R V E . Y . _ U . S , 

GRAVITY RED U C T I O N S , COLORADO PLATEAU PROJECT 
_UTE MOUNTAINS AREAI COLORADO 
USGS, C0| So PTS. 

2211 GEOLOGICAL SURVE?. U,<̂ ', 
GR* V I.TY REOUCTJ ONS ,_«(H liE-CiNlMl-UTA'?. 
USGS, UT| <I26 PTS* 

22'i3 GEOLOGICAL SURVEY^ U.S', 
__; GRAV I T Y R E D U C T l ONS , _COL0.R A_P0..PLATE Ag_ ^ R O J E C T I 

L* SAL MOUNTAINS, U T A H 
_ySGS,_6.'4 5 .PT_S. 

i 7 t t GEOLOGI C A L - S U R V E V . ^ - U . . S ^ — 
GRAVITY REDUCTION,;, coLnRAOo PLATEAU PROJECT. 
URAUAH AREA, COLORAQO-
USGS, C0| 7M* PTS. 
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2219 COOK, K, L, AND i^RG, j, »•, 
PRINCIPAL-FACTS-FOR 6RAVlTY-STAT40N«-ALONG_THe-
CENTRAL AND SOUTHERN WASATCH FRONT, OTAH 

-«S6S»--UT-|—108-2-P-TS-.-

.^38^—NAvAL OCEANOGRAPHIC-OFPICE. 
GRAVITY OATA, CHANNEL ISLA^DS, CALlpORNlA 
JjAVOCEANO-t-1-96 3.1 -T-SJ-PT,-. 

_3&04 ARMY-ilAP..SERV.lXC—CUSA-ToftOCflHJ. 
ARIZONA GRAVITY SURVEY 

-AMS, 530 PTS. 

.^m^—GEoOETlC- SURVEV-SQUA0Rr,NTl38HT-«i^T GssJ ^C4-
REPORTING GEODETIC ANQ REOPHYSICAL S^^VtY 0;TA, 
-NORT+1-aAKoTA-
|38|ST GSSi |96Si ^0 PTR* GROUP 3 

2599 PETERSON, D. L* . 
PR.INClPAL.-FJkCTS-FoR-GRAAH-IJL.SXATJoN_lH_tJiC_^A«_ 
FRANCISCO DISTRICT, UTAH 
_US G.S. l96|^l9fcS,- 11 l—p-T-tM-

_^4»*— 6E0U0G1CAL-^0RVEY*-U,S,--
GRAVITY DATAI ROBERTS T U N N E L , CQLORAOO 

-USGS,^-3I -pTs* 

.44«4 GE«LOGICAL...SURVEV-*-U.^^ 
PRINCIPAL PACTS FQR GRAVITY STATIONS 'N THE SOUTM 

-COLORADO P L A T E A U I R . I 0 - G O A N D E - T B O U G H - A N J L - J E M ^ Z 
M O U N T A I N S , NEW MEXICO 

-USGS, -19631-976- PtS* 

J ^ J J I UN IJ7.ERS I TT-0F_.«|Y0M t No, 
WYOMING GRAVITY SURVEY 

JJN I v.. OF wYOMlNGi 295 P-.T5* --

-2AiW»- GEOLOGICAL. SURVEY, U.S. — _.. 
GRAVITY DATA, TRINIOAD, COLORADO 
-USGS.,--l.96B.»__«7.i_P.TA«-

_2A91 GEOLOGICAL .SURVE-Y-* U .SV-
G R A V I T Y D A T A , K E M H E R E R , WYOMING 

-ilSGS , . -1966 1-1-8 PTs* -

.Z74>2—GEOLOGICAL .SURVEY',. U .S .^ 
GRAND CANYON GRAVITY sUoVEY 

.USfiSw I . 9 . 6 3 . I _ 5 S 9 _ £ . T X . 

,2733 GEOOE.TIC.-SURVEY.. SQ"M5Rn lU_ l5J 
NATIONAL GRAVITY BASE NirT AND E X C F N T E H S 
1ST GSS. 1 ?A7.t...2|t? PT«;. 

' PAGE T 



UNcLASSIfirO D A T E I02l73 PAfcE 

3035 ARMY MAP SERVICE I U S A T Q P O C O M ) 
^ARIZ_pNA B A S E _ N E T 
AMS, I96B, 71 PTS. 

3038 ARMY MAP SERVICE CUSATflPOCoM) 
.GREAT. SALT. LAKE 
AMS, |96a, 61 PTS. 

3019 BYERLYi P. E. ANO J O E S T I N G , H * R , 
REGj O.NAL GE0P_HY_S I C A L ..I.N'.'EST f GA.TJ O N S OF THg j'lSBUN 
VALLEY AREA UTAH AND COLORADO 
USGS PROFESSIONAL .PAPER, 1959, ?33 .PT?»-

.3097 UNIVERSITY OF ARIZONA .- „ 
GRAVITY O A T A I N ARIZONA 
^UN IV , OF.. A R IZ • jrHR.U. USArOP.OcOM i-.1.9.6j.i...Za3i_iI5 *-

3277 UNITED STATES A R M Y ToPpGRApHiC C Q M M A N U 

ARIZONA R E G I O N A L G R A V I T Y S U R V E Y A N D B A S E N E T W O R I T I 

PRELIMINARY REPOR-t - X - . . . ___ 
USATOPOCOMi SEPT* l969i ;852 pTS* 

3390 U S A T O P O C O H 
NEW MEX I C0_ ST ATE GR AV 1 Ty. B.A.SE_NETwpM 
USATOPOCOMt 28 APRIL |970, it6 PTS* 

3398 PETERSON, D* L* 
P̂R I NC I P_AL jFAC-TS_Fp.R_GR AJt.' T.Y .ST AT | Q N S "< HgBfR ̂ M D 
RHODES VALLEYS, W A S A T C H CO., UTAH 
U.S. GEOLOGIC AL.SURVEY |_I97(|, 129 P T S * 

3399 PETERSON, D*_L.-- --
GRAVITY O A T A I M A L A D VALI'EYI IDAHO 
U*S.*_GEOLOGI.C.AL .SV.R.VEJM_1.97OJ...!99_ pTS* 

_310l_ PETERSON, 0* L* - . -
GRAVITY O A T A CACHE VALLpY, UTAH AND lOAHp 
U*S. GEOLOGICAL SURVEY, 1970, 3 0 0 P T S * .. 

JLaJi9....UN^TED STATES ARMY ..TijPnGRAPHI c. COMMAND 
NEW MEXICO SECONDARY GRAVITY BASE T|ES 
^USATOPOCOMI REPORT NO. i-A i. 197 I ._ Io •'TS* 

-IISO-. UNITED STATES A R H Y T o P n G R A p H I C _ C O H M A N O _ 
ARIZONA R E G I O N A L G R A V I T Y S U R V E Y 

us A J 0 P.aC 0 KLi-R E PJO lt.T-K0->-2.tJ_l.9J 1 I. 2? P - ^ l S *_ 

_aaAJ_ UNlTE0.-.STAi.ES_ARKY..TOEil.GRAPMl-C_CD>lMAND .. 
ARIZONA R E G I O N A L G R A V I T Y S U R V E Y 
USATQPXX£fl>U--REPOR^_ll0.^_A4i- M A R J _ 4 . * 7 I i..llA_P.^. 
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3183 UNITED STATES ARHY T0P.56RAPH1C COMMANO 
. -NEW- MEX|CO-J«EGlONAL-GRAw-lT-Y. SURVEY- -jUN ,-NOV ,-| ̂ T O 

O USATOPOCOMI REPORT NO* l3i |97l» 2lt PTS* 

_. 3191 BR I N K W O R T H , G. L* 
O GRAVITY- STATIONS |N THE »REA-WEST-OF UENVCR-_COL-0»ADO-

USGS, |97l, CO, 1681 PT^. 

O 

O 

3195 PETERSON, 0 . L* 
^GRAVITY PATJL-F-ROM..THE. PURBLa»-C0LORAj.0_Si)JtVr.Y-
USGS, |97li COl 3195 pTs* 

3196 BEHRENDTI J* C. AND ppPENPEi P* 
PRINCIPAL FACTS rOJJ -GRAul TY.JSlAT IoN5_JJ<—T.HE-NORTH-

O PARK-MIDOLE PARK AREAI COLORADO 
USGS-i—l-97-l-»_-C0»—259*-M-^ 

o 

C 

o 

— KLE INKOfFi—M.- D* 
GRAVITY DA'A FROM THE SILVER CLIFF* COLORADO SURVEY 

-USGS , - - 1 ^ 7 . I . » _ C 0 ^ - » - 2 7 — F T S ' , .— 

3502—PEMBERTOR-
TRIP ADi SERIES P| 

-4JNIVERS^lTY-0F-W45CONS4Nr-»^5*,—^2fv-RTSj-

_ 3 5 M — WOOLLARD , « . - p . . 
O TRIP AE, SERIES B 

P-R4JtCE-T(lN—UiJlVERSl-TY, I R 1 9 . 673 A T & ^ 

- 3 5 0 * — T H l E L i C.^ C . 
TRIP AH, SERIES T 
UN IV ERS J t«._0 F _ W4 S c m i S - P t ; _ l i t 5 + _ 1 3 4 - • ! 5 j -

-3^503:—MXCC- JLi-AUO lvERSftN» B„ H . . 
TRIP AI , SERIES M 

O U N I V E R S J 1 X - O F _ W I - S C 0 N S 4 J J T — I - * * S . » — ' • 3 5 - p Y ' * -

3*+S WOLFE 
O TRIP AR, SERIES PW 

IVERii-T*-or_w|.5cims.|w; 195a.,. JSJ-ATJJ--UN 

O 35M—MOWER,- U 
TRIP AZ, SERIES Y 
UNlVERSXTX-pF WlSeONS.|.N.,-B59_P.15«-

_3&bZ BLACK, N. . E . 
TRIP DE, SERIES G 

O •. .UN I VERS 1 .li_of_.«Li 5caits.uC-i9sj.^l 0a_pisi. 

_ 3675, ROSEi .Jt-.CL. 
O TRIP T T , SERIES F 

JKNI.VERJ5.I.TT •Or . lH IJcONSlN l 1 9 H . i 913-^BJ-SJL. 
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O ' UNCLASSIFIED D A T E 1O217S P A G E 

3«7B BLACK, W, E. 
...TRIP TW, SERIES .F... -_._ ..._.. - -

O UNIVERSITY OF WISCONSIN, 1950, 756 pTS* 

O 

O 

I o 

o 

c 

o 

3598 OSTENsOt N. 
O TRIP ZZ.i SERIES Nl -- _ -

UNIVERSITY OF WISCONSIN, l953, 1062 PTS. 

O 3403 GEOLOGICAL SURVEY* U.S. 
GRAV ITY PAJA._FR.P.M THE CyftLEj yjliLLE.Y.,_ifIAH_Aja.|}_J.ft.AH.O_ 
SURVEY 

O USGS, .l.?7| I C0|. I I0_ PTS.. . ., 

-3A01 - GEOLOGICAL SURVEY, U.S. 
O GRAVITY DATA FROM THE LnwER MALAD V»LLEY| OfAH SURVEY 

^US65t_JL97l-i_C0i„I77 ..PTS. _ 

O 3631- ARMY MAP SERVICE lUSATOPOCflMl 
ARIZONA R E G I O N A L C R A V I T Y S U R V E Y 

_AMS, REPORT NO* 21-.» I -1970*1971, *Z, J 2 2 pTs*-

3»lll ARM.Y MAP..SERVICE, J U S A T O P O C O M ) 
NEW MEXICO REGIONAL G R A V I T Y SURVEY 

O . AHSi REPORT,.NO». 33li l97l» 258 PTS*. 

-3662- UNITED S T A T E S ARMY ToPflGRApHlC C O N M A N O 
O NEW MEXICO REGIONAL G R A V I T Y S U R V E Y 

ySA.T.OP.OC0Mi.J.U.G.*--OCT-!-J.«7.Q»_NMi .219_PT.S._ 

O 36*1- UNITED S T A T E S A R M Y ToPOGRApH|C C Q M M A N O 

NEW MEXICO REGIONAL G R A V I T Y SuRVEy 
USATOPOCOMI A P R . - J U N * I97|I. N M I 216 P T S . __ 

J A A i — U N I T E D STATE.S ARMY TOPOGRAPH J C_.C0'5MA.N0_ 
ARIZONA R E G I O N A L G R A V I T Y S U R V E Y 

O USATOPOCOMI -REPORTS 52 A N O 3IEi- NoV ,.. 1 ?7 | , _ 7 A ? p.Ts, . 

--3685 - COOKi tf* L* AND OTHERS 
• O GRAVITV B A S E S T A T I O N N E T W O R K IN U T A H - I 9 6 7 
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SEISMIC EMISSIONS STUDY, ROOSEVELT HOT SPRINGS 

MILFORD, UTAH 

Introduction 

At the request of Getty Oil Company, a Seismic Emissions 

Study was performed at Roosevelt Hot Springs, Milford, Utah (27 S., 

R.9 W). The areal extent of this survey was approximately 16 

square miles. Five 5 geophone arrays were used to collect seismic 

emission data over this region for the purpose of delineating fault 

and fracture zones. 

Data Acquisition 

Five Sprengnether MEQ-800 microearthquake recording systems, 

together with Datamagnetics digital taipe recorders, were used for field 

data acquisition. Hall Sears HS-1 (1 Hz) geophones with calibration 

coils were used as sensors. The digital tape recorders feature high 

dynamic range and low system noise recording. The MEQ-800 offers smoked 

paper records for field monitoring of the data. Geophones were spaced 

approximately 2000 feet apart. Individual recording systems were hard 

wired together so that absolute relative timing could be obtained by 

broadcasting time marks e\ /ery hour. The crystal clocks supplied by 

the manufacturer in the MEQ-800's are temperature 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. That is, 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 processing time per station was required (6800 correlations). A 

listing 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 is not random and 

therefore has some sort of structural significance. 

. Caution must be taken when interpreting the computer plots. These 

plots were created as a visual aid by scaling correlation values 

between zero and one hundred for each station set. The maximum corre

lation value was scaled to one hundred. Therefore, plot intensities 
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may represent different values at different stations and it is possible 

that a high correlation value could distort the entire plot. 

Maps 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 permeability (faults 

and fractures).. Inferred faults (dashes and dots) and associated 

fracture zones (solid or dashed lines) mapped using seismic emissions 

are shown on the composite map enclosed. As can be seen from this map 

a complicated fault pattern emerges. 

An east-west emissions zone (Anomaly A) through station 2 is 

a prominent feature consistently appearing at all stations. This may 

be related to an east-west fault described by Ward and Sill (1976) 

in this area. Anomaly B, is a north-south emissions trend believed 

to be associated with the Dome Fault. It is seen primarily on station 

4. Another 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, an east-west emissions trend 

may run along Ranch Canyon Road in the southern portion of the 

survey. Ward and Sill (1976) make mention of an.inferred fault in this 
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Conclusions and Explanations 

In general, emission source locations agree with zones of produc

tion and known faulting (Dome). Questions arise with regard to 

some differences seen at each station. These questions can be answered 

by examining the position of the 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 station. This 

can result from smearing or blurring effects as you focus on points 

further from the station. This may be caused by two factors. First, 

as you go further away from the array, differences in travel times 

between geophones decrease (become similar). Secondly, higher fre

quencies attenuate with distance and the correlation is performed over 

a narrower frequency band. 

Another reason for some dissimilarities is that 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, see it more distinctly than 

they do other anomalies. 
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APPENDIX A 

Data Format 

X-Y computer plots are read from the lower 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), (3,2,1). . . . The center Y value indicates the horizontal 

row and the end Z value the depth. Each iteration is 1100 feet except 

for the Z values which are 2000 feet. Z values 1, 2, 3, 4, and 5 

correspond to depths of 2000, 4000, 6000, 8000, 10,000 feet, 

respectively. 
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