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1.o INTRODUCTION 

1.1 STATEMENT OF THE PROBLEM: 

GETTY RESERVE, INCORPORATED, OF DENVER, COLORADO, HAS 

APPLIED TO THE UNITED STATES GEOLOGICAL SURVEY, DEPARTMENT 

OF THE INTERIOR, FOR PERMISSION TO DRILL A SEVENTEEN-THOUSAND 

FOOT OIL AND GAS WELL IN PART OF THE BRIDGER-TETON NATIONAL 

FOREST THAT HAS BEEN RECOMMENDED FOR WILDERNESS DESIGNATION. 

ACCORDING TO GETTY RESERVE ESTIMATES, THE GEOLOGIC STRUCTURE 

IN AN AREA KNOWN AS THE BEAR THRUST UNIT (AT THE EDGE OF 

THE OVERTHRUST BELT) COULD CONTAIN 100 - 200 MILLION BARRELS 

OF OIL AND 2 - 4 TRILLION CUBIC FEET OF NATURAL GAS. THIS 

UNIT HAS NEVER BEEN DRILLED, HOWEVER, SO THE EXISTENCE OF 

COMMERCIAL QUANTITIES OF OIL AND GAS IS UNPROVEN. 

GETTY RESERVE'S MINERAL LEASE AND ASSOCIATED DOCUMENTS 

STIPULATE THAT THE AREA'S SCENIC AND AESTHETIC VALUES BE 

PRESERVED AS MUCH AS POSSIBLE, CONSISTENT WITH AUTHORIZED 

USES. ALL ROADS CONSTRUCTED FOR THE CONVENIENCE OF THE LEASE-

HOLDER MUST BE OBLITERATED WHERE REQUIRED AND RESTORED IN 

A MANNER THAT WILL ENCOURAGE REVEGETATION. THE LEASE AREA 

ALSO CONTAINS CRITICAL HABITATS FOR MANY WILDLIFE SPECIES 

AND IS HIGHLY VISIBLE FROM THE HIGH LINE HIKING TRAIL. THE 

DRILL SITE IS THREE MILES INSIDE THE PROPOSED GROS VENTRE 

WILDERNESS AND DECISIONS CONCERNING GETTY'S REQUEST WILL 

UNDOUBTEDLY AFFECT THE FUTURE MANAGEMENT OF THE AREA AND WILL 

PROBABLY BE 'PRECEDENT SETTING', NOT ONLY FOR THE BRIDGER-

TETON NATIONAL FOREST, BUT FOR OTHER PLACES WHERE COMMERCIAL 

DEVELOPMENT MIGHT CONFLICT WITH OTHER USES. 

THE FOREST SERVICE DRAFT ENVIRONMENTAL ASSESSMENT OF THE 

GETTY RESERVE PROPOSAL CONSIDERS FOURTEEN ALTERNATIVES FOR 

MINIMIZING EFFECTS ON THE AREA'S WILDERNESS CHARACTER. 

ALTERNATIVE 13 SUGGESTS THAT DRILLING ACTIVITIES BE PARTIALLY 

OR WHOLLY SUPPORTED BY HELICOPTER. IN CONSIDERING THIS 



POSSIBILITY, QUESTIONS CONCERNING THE TECHNOLOGIC AND 

ECONOMIC FEASIBILITY OF HELICOPTER SUPPORT MUST BE ADDRESSED. 

IF THIS ALTERNATIVE WERE IMPLEMENTED, IT WOULD BE THE FIRST 

SUCH PROGRAM IN THE OVERTHRUST REGION. 

ACCORDINGLY, A FEASIBILITY STUDY FOR HELICOPTER MOBILIZATION 

OF THE DRILLING ACTIVITIES WAS COMMISSIONED BY THE ENVIRON-

MENTAL IMPACT STATEMENT TASK FORCE. RESULTS AND CONCLUSIONS 

OF THE STUDY ARE PRESENTED HEREIN. 

1.2 BACKGROUND DISCUSSION: 

EVEN WITH SPECIFIC, WELL-DEFINED PROJECTS. COMPETENT GRr1UPS 

SOMETIMES PRODUCE SUBSTANTIALLY DIFFERENT COST AND FEASIBILITY 

ESTIMATES FOR THE SAME JOB. THE 'THREE ESTIMATE' APPROACH, 

FREQUENTLY CONSIDERED THE BACKBONE OF THE ESTIMATOR'S ART, 

IS CERTAINLY A WORTHY TOOL. BUT WHO, WITH EXPERIENCE IN THE 

FIELD, HAS NOT ENCOUNTERED PROJECT ESTIMATES SO DIVERGENT AS 

TO DECREASE, RATHER THAN INCREASE, CONFIDENCE IN THEIR 

RELIABILITY? 

APART FROM ESTIMATE VARIABILITY, THE COMMERCIAL COMMUNITY IS 

ALSO VERY FAMILIAR WITH 'COST OVERRUNS'. WHILE OVERRUNS ARE 

FREQUENTLY ASSOCIATED WITH PUBLIC PROGRAMS, PRIVATE SECTOR 

ACTIVITIES ENJOY NO IMMUNITY, NOR ARE MAJOR PETROLEUM 

COMPANIES EXCEPTED. 

THE SEPTEMBER 1980, ISSUE OF THE WESTERN OIL REPORTER 

FEATURED A ROUNDUP OF DRILLING ACTIVITY IN THE OVERTHRUST 

BELT. Two ARTICLES * HIGHLIGHTED THE UNCERTAINTIES AND 

EXPENSE OF DRILLING IN THE OVERTHRUST REGION. ONE ARTICLE 

CITED COST OVERRUNS OF 260 PERCENT ON THE BOUNTIFUL LIVESTOCK 

WELL IN SUMMIT COUNTY, UTAH. NEARLY $8 MILLION WAS REQUIRED 

FOR THE CONVENIENCE OF THE READER, THE ARTICLES ARE 
REPRODUCED IN APPENDIX C. 
1. IDAHO'S BALD MOUNTAIN: BEAUTIFUL SCENERY, EXPENSIVE 

LOCATION 
2. BOUNTIFUL LIVESTOCK BATTLES CROOKED HOLE PROBLEMS 
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TO COMPLETE A DRILLING PROGRAM WHOSE COST HAD BEEN ESTIMATED 

AT $2.7 MILLION. 

ANOTHER WELL, ON BALD MOUNTAIN IN BONNEVILLE COUNTY, IDAHO, 

IS BEING DRILLED IN A LOCATION SIMILAR TO GETTY'S BEAR THRUST 

SITE. ITS ESTIMATED COST IS MORE THAN $10 MILLION. BY JULY 

1980, $2.5 TO $3.0 MILLION HAD BEEN SPENT AND, AT THAT TIME, 

THE COMPANY STILL HAD TO CONSTRUCT ABOUT 2.25 ADDITIONAL 

MILES OF ROADS AS WELL AS THE DRILL SITE, ITSELF. ROADWORK 

CONSTITUTED A LARGE PORTION OF TOTAL EXPENSES, PRIOR TO SPUDDING. 

THE EXPERIENCE AT BALD MOUNTAIN MAY WELL BE REPEATED IN THE 

BEAR THRUST PROGRAM. A BRIEF COMPARISON OF THE PROJECTS WILL 

DEMONSTRATE THEIR SIMILARITIES (SEE TABLE 1.) EXCEPT FOR 

THE PROPOSED WILDERNESS DESIGNATION AND LOCAL GEOLOGIC DETAILS 

AT THE BEAR THRUST LOCATION, SETTINGS FOR THE TWO WELLS ARE 

REMARKABLY SIMILAR. AIRLINE DISTANCE BETWEEN THE SITES IS 

ABOUT 37 MILES. 

THE OPERATOR OF THE BALD MOUNTAIN PROGRAM IS CONSIDERING 

CONVENTIONAL RIG MOBILIZATION AND SUPPORT DURING SUMMER BUT, 

BECAUSE DEEP SNOW MAY MAKE IT IMPOSSIBLE TO KEEP THE ROAD 

OPEN MUCH OF THE TIME, WINTER ACCESS FOR CREW CHANGES AND 

RESUPPLY MAY BE ACCOMPLISHED BY HELICOPTER OR SNOW VEHICLE. 

THE OPERATOR ALSO ANTICIPATES CONSIDERABLE ROAD MAINTENANCE 

EXPENSE BECAUSE OF THE CONSTANT 'POUNDING' BY HEAVY TRUCKS 

AND HAS NOT FULLY ASSESSED RESTORATION COSTS, IF RESTORATION 

IS REQUIRED.* 

IF HELICOPTER SUPPORT OF WINTER DRILLING IS IMPLEMENTED, THE 

BALD MOUNTAIN VENTURE MIGHT BE A 'LIVING LABORATORY' TO STUDY 

ENVIRONMENTAL EFFECTS OF HELICOPTER OVERFLIGHTS PRIOR TO 

BEGINNING A MORE INTENSIVE PROGRAM IN THE GROS VENTRE. 

* VERBAL COMMUNICATION 

- 3 -



	

	 	

	 	

	 	

	
	
	
	
	

	
	

	 	

	 	

	 	

	
	
	
	

	
	

	
	

	

	
	

	

	

TABLE 1. 

COMPARISON OF THE BALD MOUNTAIN AND BEAR THRUST PROJECTS 

BALD MOUNTAIN BEAR THRUST 

ELEVATION: 8,100 FT (EST) 8,400 FT. 

HOLE DEPTH: 14,600 FT. + 17 5 000 - 18,000 FT. 

TERRAIN: RUGGED MOUNTAINS, RUGGED MOUNTAINS, 
2500-3000 FT RELIEF 2500-3000 FT RELIEF 

CLIMATE: 

JURISDICTION: 

SUB-ALPINE TO SUB-ALPINE TO 
ALPINE. ALPINE. 
SEVERE WINTER SEVERE WINTER 
STORMS STORMS. 
HEAVY SNOWS. HEAVY SNOWS. 

CARIBOU NATIONAL BRIDGER-TETON 
FOREST. NATIONAL FOREST. 

ENVIRONMENTAL HIGHLY SENSITIVE. HIGHLY SENSITIVE. 
SENSITIVITY: 

AIRLINE DISTANCE 9.2 MILES. 4.5 MILES. 
FROM PAVED HIGHWAYS: 

SITE ELEVATION 2300 FT (APPROX) 2200 FT (APPROX) 
ABOVE HIGHWAY: 

SITE ACCESS: ROAD AND HELI- ROAD OR HELICOPTER 
COPTER OR OR COMBINATION 
APPROPRIATE SNOW TO BE DETERMINED. 
VEHICLE. 

ROAD CONSTRUCTION 9 MI. OF NEW 
REQUIREMENTS: CONSTRUCTION. 

11 MI. OF 
IMPROVEMENT TO 
EXISTING ROADS.  

3.5 TO 12 MI. OF 
NEW CONSTRUCTION. 
1.8 MI. OF 
IMPROVEMENT TO 
EXISTING ROADS. 

PERSONNEL WINTER CAMP. WINTER/SUMMER CAMP. 
FACILITIES: (TO BE DETERMINED) 

WINTER ROAD INTERMITTENT. HIGHLY QUESTIONABLE. 
ACCESS: 

ESTIMATED 
COSTS: 

EXPENSES PRIOR 
SPUDDING: $2.5 
MILLION. 
TOTAL COSTS: 
EXCESS OF $10 
MILLION. 

TO To BE DETERMINED - 

(LIKELY IN EXCESS 
IN OF $10 MILLION). 

4 



1.3 APPROACH TO THE FEASIBILITY STUDY: 

POINTS IN THE PRECEDING DISCUSSION WHICH INFLUENCED OUR 

APPROACH TO THIS STUDY ARE: 

1. COST ESTIMATES FOR A GIVEN PROJECT MADE BY COMPETENT 

ESTIMATORS CAN DIFFER RADICALLY. BARRING MAJOR 

ERRORS, THE CAUSE OFTEN LIES IN AN ESTIMATOR'S 

CONCEPT OF THE PROJECT. A COMPLEX UNDERTAKING CAN 

BE CONCEIVED AND DEVELOPED IN VARIOUS WAYS, EACH WITH 

ITS PARTICULAR COSTS. 

2. AS ILLUSTRATED BY THE BOUNTIFUL LIVESTOCK WELL, 

PREPARING ESTIMATES IS A HUMAN UNDERTAKING TO WHICH 

MOTHER NATURE OFTEN PAYS LITTLE HEED. IF THE 

UNIQUE CONDITIONS SHE MIGHT IMPOSE CAN NOT BE, OR 

ARE NOT, FULLY APPRECIATED, THEN BELABORING 'NICKLE 

AND DIME' ASPECTS OF AN ESTIMATE WILL NOT AID 

COMPLETION OF A PROJECT WITHIN BUDGET AND COST 

OVERRUNS ARE LIKELY. 

3. WORKING IN A RUGGED MOUNTAIN ENVIRONMENT, SUCH AS 

THAT IN THE STUDY AREA, IS EXPENSIVE, EVEN BY OIL 

INDUSTRY STANDARDS. INDIVIDUAL OPERATORS MIGHT 

UNDERESTIMATE COSTS UNTIL THEY GAIN EXPERIENCE IN 

SUCH AN ENVIRONMENT. COMBINING WINTER CONDITIONS 

NEARLY AS SEVERE AS THOSE IN THE ARCTIC WITH UNUSUALLY 

RUGGED TERRAIN PRESENTS A NEW CHALLENGE TO THE INDUSTRY. 

BECAUSE OF THE RECOGNIZED UNCERTAINTIES IN COST ESTIMATES FOR 

PIONEER PROJECTS, WE HAVE EMPHASIZED THE COST DIFFERENTIAL 

OE HELICOPTER VERSUS CONVENTIONAL DRILL MOBILIZATION AND 

HAVE SUBORDINATED DRILLING COST ESTIMATES, THEMSELVES. 

BECAUSE COSTS FOR ANY GIVEN LOCATION AND WELL DEPTH WILL VARY 

WITH WELL DESIGN, PROGRAM CONCEPT, AND PARAMETERS WHICH REFLECT 

THE ESTIMATOR'S IDEA OF HOW TO DO THE JOB, OUR APPROACH WAS TO 

- 5 -



DESIGN A SUITABLE WELL, HOLD THE DESIGN PARAMETERS AND 

DRILLING PROGRAM CONSTANT, THEN DEVELOP COMPARATIVE COSTS 

FOR MOBILIZATION AND SUPPORT USING CONVENTIONAL AND HELI-

COPTER TECHNIQUES. 

WHILE WE ARE PRIMARILY CONCERNED WITH COST DIFFERENCES 

FOR THE TWO ALTERNATIVES, DRILL COSTS, THEMSELVES, MUST BE 

REASONABLE ESTIMATES OF WHAT IS LIKELY TO BE INCURRED. THE 

PROPOSED DRILLING PROGRAM IS PRESENTED IN DETAIL IN SECTIONS 

4 AND 5. 

THIS DISCUSSION OF THE PHILOSOPHY OF COST ESTIMATES INDICATES 

AN AWARENESS THAT COSTS WILL BE A CONTROVERSIAL ITEM IN ANY 

FEASIBILITY DETERMINATION. COST IS CERTAINLY NOT LESS IMPORTANT 

THAN LEGITIMATE ENVIRONMENTAL CONCERNS, NOR SHOULD COST OVER-

SHADOW TECHNICAL FEASIBILITY AND SAFETY ISSUES. THESE TOPICS 

WILL BE TREATED IN DEPTH AS THEY PERTAIN TO HELICOPTER MOBILI-

ZATION. HOWEVER, THERE SEEMS TO BE A PRIOR ASSUMPTION THAT, 

SHORT OF DENYING PERMISSION TO DRILL, HELICOPTER SUPPORT WILL 

IMPOSE THE LEAST ENVIRONMENTAL STRESS OF ALL IDENTIFIED 

ALTERNATIVES. THERE IS LESS CONCERN ABOUT TECHNICAL FEASIBILITY 

BECAUSE OF SUCCESSFUL MOBILIZATION AND SUPPORT OF HEAVY RIGS 

IN OTHER REMOTE AREAS. 

THE CONTENTION THAT HELICOPTER MOBILIZATION POSES THE LEAST 

ENVIRONMENTAL DANGER, SHORT OF PERMIT DENIAL, WILL BE THOROUGHLY 

DISCUSSED IN SECTIONS 9 AND 10. 

1.4 ITEMS NOT CONSIDERED IN THE STUDY: 

A MAJOR CONCERN TO OIL AND GAS PRODUCERS, WITH WHOM HELICOPTER 

MOBILIZATION HAS BEEN DISCUSSED, IS THE QUESTION OF WHAT 

HAPPENS IF OIL OR GAS IS FOUND IN COMMERCIAL QUANTITIES. 

BECAUSE A ROAD MIGHT THEN BE REQUIRED TO SUPPORT EFFICIENT 

DEVELOPMENT OF THE ENERGY RESOURCE, THE SEEMINGLY NON-PRODUCTIVE 

INVESTMENT IN HELICOPTER MOBILIZATION TO AVOID ROAD BUILDING 
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INITIALLY IS THEN COMPOUNDED BY THE NEED TO CONSTRUCT ONE. 

AFTER LENGTHY DISCUSSION, IT WAS DECIDED NOT TO ADDRESS THIS 

PROBLEM IN THIS STUDY. 

THE SIGNIFICANT ADDED EXPENSE OF HELICOPTER MOBILIZATION 

WOULD CERTAINLY HAVE TO BE TREATED AS A SUNK COST IF DRILL 

TESTS WERE SUCCESSFUL AND THE LEASE DEVELOPED. PLACED IN 

PERSPECTIVE, HOWEVER, AGAINST ANTICIPATED DEVELOPMENT COSTS 

OF WELL OVER $100 MILLION FOR A NEW FIELD, HELICOPTER MOBILI-

ZATION EXPENSES FOR WILDCAT WELLS WOULD LIKELY HAVE LITTLE 

EFFECT ON THE ULTIMATE POTENTIAL PROFIT. THERE IS ALSO A 

POSSIBILITY OF OBTAINING GOVERNMENT FINANCIAL SUPPORT FOR 

HELICOPTER MOBILIZATION BECAUSE TECHNIQUE AND SYSTEMS DEVELOP-

MENT DURING THE PROGRAM MIGHT BE CONSIDERED RESEARCH. 

THERE IS, OF COURSE, SOME DIVERGENCE OF OPINION CONCERNING 

THE CONCLUSIONS REACHED IN THIS EVALUATION. APPENDIX 'D' 

CONTAINS SEVERAL LETTERS FROM INTERESTED GROUPS OR INDIVIDUALS 

WHO REVIEWED AN EARLY DRAFT OF THIS REPORT. 



	

	

2.0 SUMMARY AND CONCLUSIONS: 

2.1 FEASIBILITY OF HELICOPTER MOBILIZATION: 

THE TECHNICAL FEASIBILITY OF MOBILIZING OIL DRILLING RIGS BY 

HELICOPTER HAS BEEN DEMONSTRATED IN MANY PARTS OF THE WORLD. 

UNIQUE ASPECTS OF A HELICOPTER-SUPPORTED PROGRAM IN THE GROS 

VENTRES ARE THE WELL'S DEPTH (18,000 FEET), THE DRILL SITE 

ELEVATION, THE RUGGED TERRAIN, AND SEVERE WINTER WEATHER. 

SUCCESSFUL OPERATIONS IN THE ARCTIC TESTIFY FOR HELICOPTER 

MOBILIZATION AND SUPPORT UNDER SEVERE CONDITIONS BUT NO ONE 

HAS YET ATTEMPTED SUCH A PROGRAM AT ELEVATIONS OF 8,000 - 9,000 

FEET ABOVE SEA LEVEL. 

THE STUDY DEMONSTRATES THAT HELICOPTER MOBILIZATION AND SUPPORT 

OF DRILLING OPERATIONS AT THE GETTY-RESERVE SITE ARE TECHNICALLY 

FEASIBLE ALBEIT AT ADDED COST. HOWEVER, A SINGULAR ELEMENT 

OF CONCERN, WHICH COULD CAUSE REEVALUATION OF THE ECONOMIC 

FEASIBILITY OF THE AIRLIFT ALTERNATIVE IS THE AVAILABILITY 

OF DRILLING WATER AT THE SITE. 

ADEQUATE DRILLING WATER SUPPLIES (50 GPM) ARE CRITICAL TO THE 

OPERATION. IF AN ON-SITE WELL CANNOT PRODUCE THIS VOLUME OF 

WATER AND NO ALTEPNATIVE SOURCE CAN BE FOUND, HELICOPTER SUPPORT 

WOULD NOT BE PRACTICAL. THE COST OF HAULING WATER BY AIR WOULD 

BE EXORBITANT. IF AN ON-SITE WELL CANNOT SUPPLY SUFFICIENT 

WATER, OTHER MEANS ARE AVAILABLE BUT PROBABLY NOT WITHIN THE 

COST ESTIMATES PRESENTED IN THIS REPORT. OUR CONCERN WITH WATER 

SUPPLY IS NOT LIMITED TO THE HELICOPTER ALTERNATIVE. WATER 

HAULAGE OR PUMPING WOULD BE A MAJOR COST ITEM IN THE ROAD 

ACCESS CASE AS WELL. WE RECOMMEND A WATER WELL BE DRILLED 

PRIOR TO IMPLEMENTING FULL-SCALE PROJECT MOBILIZATION. 

OUR FEASIBILITY STUDY INDICATES THAT A PARKER TBA 2000 RIG, 

CAPABLE OF DRILLING TO 20,000 FEET, AND MOST ANCILLIARY EQUIPMENT 

AND SUPPLIES, CAN BE AIRLIFTED FROM A STAGING AREA AT THE BASE 
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OF THE MOUNTAIN TO THE DRILL SITE BY A BELL 214 MEDIUM-LIFT 

HELICOPTER. THE RIG, SPECIALLY DESIGNED FOR HELICOPTER TRANSPORT, 

BREAKS DOWN INTO APPROXIMATELY 4,000-POUND UNITS. EXCEPT FOR 

19 LOADS, ALL SUPPORT EQUIPMENT AND SUPPLIES CAN ALSO BE ASSEMBLED 

IN UNITS WEIGHING LESS THAN 4,200 POUNDS. THE NINETEEN OVER-

WEIGHT LOADS (9,000 TO 20,000 POUNDS EACH) CAN BE TRANSPORTED 

BY BOEING'S MODEL 234 CHINOOK HEAVY-LIFT HELICOPTER. 

FIELD LOGISTICS CALL FOR RETAINING THE 214 FULL-TIME FOR ONE 

YEAR WHILE THE DRILLING OPERATION IS COMPLETED. THE CHINOOK 

WILL BE USED FOR ONLY A SHORT PERIOD AT THE BEGINNING AND END 

OF THE PROGRAM. 

THE OPERATION CAN BE MOUNTED FROM A STAGING AREA AT THE CON-

FLUENCE OF LITTLE GRANITE CREEK AND ROUGH HOLLOW CREEK. AN 

EXISTING ROAD TO THE STAGING AREA WILL REQUIRE ONLY MODERATE 

UPGRADING FOR 1.7 MILES. THE 3.5 MILE FLIGHT PATH TO THE DRILL 

SITE WILL GO UP ROUGH HOLLOW AND RETURN VIA LITTLE GRANITE CREEK 

TO MINIMIZE CHANCE OF COLLISION WHEN TWO HELICOPTERS ARE OPERATING. 

THE STAGING AREAS WILL HAVE FUEL-HANDLING FACILITIES FOR THE 

RIG AND HELICOPTERS, PARKING FOR 40 TRUCKS, AND A COMBINATION 

OFFICE/LIVING TRAILER. THE STAGING OPERATION REQUIRES ABOUT 

5.8 ACRES AND HAS GOOD SECURITY DUE TO IT'S LOCATION AT THE 

END OF THE ACCESS ROAD ALONG LITTLE GRANITE CREEK. HOWEVER, 

A WATCHMAN WILL BE PRESENT DURING OFF-HOURS. 

A 4-ACRE SITE FOR THE RIG AND ATTENDANT FACILITIES WILL BE 

CONSTRUCTED BY A D5B CATERPILLAR TRACTOR AND OTHER EQUIPMENT 

AIRLIFTED BY THE CHINOOK. CAMP FACILITIES FOR 55 MEN CAN BE 

PROVIDED WITH MINIMAL ADDITIONAL DISTURBANCE BECAUSE SLOPES 

AT THE SITE ARE GENTLE ENOUGH FOR LIVING AND SERVICE MODULES 

TO BE PLACED ON TIMBER FRAMEWORK RATHER THAN ON GRADED PADS. 

MOBILIZATION AND RE-SUPPLY WILL REQUIRE 6,000 TO 7,000 

HELICOPTER FLIGHTS TO AND FROM THE DRILL SITE. APPROXIMATELY 

600 HEAVY TRUCK TRIPS TO THE STAGING AREA ARE ANTICIPATED. 
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DRILL SITE OPERATIONS CALL FOR 3 DRILLING CREWS WORKING 8-HOUR 

SHIFTS. DRILLING WILL BE SHUT DOWN ONLY DURING PERIODS OF 

VERY SEVERE WEATHER AND CREWS WILL BE ROTATED EVERY 10 DAYS. 



	

	

	

 

 

    

	

2.2 COSTS COMPARED WITH ROAD ACCESS: 

DRY HOLE AND COMPLETED COSTS WERE ESTIMATED FOR HELICOPTER 

AND CONVENTIONAL MOBILIZATION AND SUPPORT. ITEMS WHICH 

DIFFER CONSIDERABLY OR ARE UNIQUE TO A PARTICULAR ALTER-

NATIVE ARE: 

1. RIG DAY RATE: HELICOPTER - $12,000 

CONVENTIONAL $ 9,000 

2. STAGING AREA 

3. ROAD CONSTRUCTION 

4. HELICOPTER FLIGHT-HOUR COSTS 

5. HOLE COMPLETION USING COMPLETION RIG VERSUS THE 

ROTARY RIG 

MOST OTHER ITEMS ARE NEARLY THE SAME IN EITHER CASE. 

ESTIMATED DRY HOLE COSTS AND COMPLETED WELL COSTS USING 

HELICOPTER MOBILIZATION ARE $15.9 MILLION AND $18.4 MILLION 

RESPECTIVELY. OF THIS TOTAL, APPROXIMATELY $2.1 MILLION IS 

FOR HELICOPTER CHARGES. 

WELL COSTS VIA CONVENTIONAL MOBILIZATION AND SUPPORT WERE 

ESTIMATED AT $13.7 MILLION FOR DRY HOLE AND $15.6 MILLION 

FOR A COMPLETED WELL. ABOUT $1.2 MILLION IS FOR ROAD CONSTRUCTION, 

MAINTENANCE, AND RESTORATION. RESTORATION WILL BE DIFFICULT 

AND COSTLY. 

COST DIFFERENCES OF THE TWO ALTERNATIVES ARE: 

DRY HOLE COMPLETED WELL 

HELICOPTER $15,896,579 $18,830,246 

CONVENTIONAL $13,661,268 $15,579,435 

DIFFERENCE: $ 2,235,311 $ 2,709,811 



2.3 AFFECTS ON ENVIRONMENT: 

OUR STUDY ADDRESSED ONLY THOSE ENVIRONMENTAL IMPACTS UNIQUE 

TO HELICOPTER MOBILIZATION. GRADING THE DRILL SITE TO ACCOMMO-

DATE HELICOPTERS, AND OTHER EQUIPMENT WHICH HELICOPTER USE 

MIGHT REQUIRE, WILL DISTURB LESS THAN ONE ADDITIONAL ACRE OF 

LAND COMPARED TO CONVENTIONAL MOBILIZATION. THE STAGING AREA 

WILL DISTURB ABOUT SIX ACRES COMPARED TO A MINIMUM OF 30 TO 35 

ACRES WHICH WOULD BE DISTURBED BY ROAD BUILDING. 

ENGINE EXHAUST EMISSION WILL BE GREATER WITH HELICOPTERS BUT 

DEGRADATION OF AIR QUALITY WILL BE AT LEAST PARTIALLY OFFSET 

BY THE ABSENCE OF FUGITIVE DUST GENERATED BY ROAD VEHICLES. 

NOISE MAY HARASS WILDLIFE AND AGGRAVATE RECREATIONAL USERS 

BUT WE EXPECT GRADUAL HABITUATION OF WILDLIFE TO REPEATED 

FLIGHTS. 

CONSIDERING TRADE-OFFS INVOLVED IN HELICOPTER VERSUS CONVENTIONAL 

RIG MOBILIZATION, THE HELICOPTER ALTERNATIVE APPEARS TO PRESENT 

LESS ENVIRONMENTAL THREAT. 



3.0 DESCRIPTION OF AREA AND WELL SITE: 

3.1 PHYSICAL FEATURES: 

GETTY'S PROPOSED WELL SITE IS IN TETON COUNTY, WYOMING, 

IN THE SW 1/4 SW 1/4, SECTION 8, T39N, R114W (SEE FIGURE 1). 

THIS LOCATION, IN THE BRIDGER-TETON NATIONAL FOREST, IS ON 

THE SCENIC WESTERN RIDGE OF THE GROS VENTRE MOUNTAIN RANGE. 

THREE MILES INSIDE THE BOUNDARY OF A PROPOSED WILDERNESS 

AREA, WELL-SITE ELEVATION IS ABOUT 8,440 FEET. 

THE TERRAIN IS CHARACTERIZED BY GENTLY ROLLING ALPINE AND 

SUB-ALPINE VALLEYS AND MEADOWS BROKEN BY PRECIPITOUS SLOPES 

OF SURROUNDING RIDGES AND PEAKS. THE HIGHEST PEAKS ARE OVER 

11,000 FEET ABOVE SEA LEVEL. SLOPES AS STEEP AS 60% AND 

CROWNED BY VERTICAL CLIFFS ARE COMMON. 

THE PROPOSED DRILL SITE IS DRAINED BY NUMEROUS INTERMITTENT 

AND THREE PERENNIAL STREAMS. LITTLE GRANITE CREEK AND ROUGH 

HOLLOW ARE PERENNIAL AND ARE TRIBUTARY TO GRANITE CREEK 

WHICH FLOWS INTO THE HOBACK RIVER APPROXIMATELY 12 MILES FROM 

ITS CONFLUENCE WITH THE SNAKE RIVER. SPRINGS NEAR THE 

DRAINAGE HEADWATERS PRODUCE NUMEROUS BOGS WITH THICK SOIL 

COVER. WATER QUALITY IN THESE STREAMS IS HIGH AND AIR 

QUALITY AROUND THE DRILL SITE IS VERY GOOD WITH LITTLE 

DEGRADATION FROM HUMAN ACTIVITY. 

GROUND SLOPE AT THE SITE (SEE FIGURE 2 A, B,AND C) IS 

GENERALLY LESS THAN TEN PERCENT. NO DRAINAGE CHANNELS ARE 

IN THE IMMEDIATE VICINITY AND THE SITE IS ESSENTIALLY 

UNTIMBERED. EXCEPT FOR THE DRILL PAD AND RESERVE PITS, 

LITTLE EARTH MOVING WILL BE REQUIRED FOR THE DRILLING OPERATION. 

NEARBY GEOLOGY HAS BEEN MAPPED BY DR. DAVID LOVE OF THE U. S. 

GEOLOGICAL SURVEY IN LARAMIE, WYOMING. 
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THE GEOLOGICAL PICTURE IS COMPLEX AND A FULL DESCRIPTION 

IS BEYOND THE SCOPE OF THIS REPORT. IN GENERAL, THERE IS 

A THICK SEDIMENTARY SEQUENCE FORMING AN ANTICLINAL STRUCTURE 

ABOUT 5 MILES LONG WHICH RESTS ON ACIDIC PRECAMBRIAN ROCKS. 

THE STRUCTURE IS COMPLICATED BY THE BEAR THRUST WHICH 

TRUNCATES AND OFFSETS THE CREST OF THE ANTICLINE. AT THE 

WELL SITE, THE PROJECTED DEPTH TO THE CAMBRIAN GROS VENTRE, 

THE OLDEST SEDIMENTARY UNIT, AND WHERE THE DRILL HOLE WILL 

STOP, IS 18,000 FEET. 

SOILS NEAR THE WELL WERE EVALUATED BY THE SOIL RESOURCE 

INVENTORY FOR THE JACKSON HOLE PLANNING UNIT IN 1976. A 

COMPLETE INVENTORY IS ALSO CONTAINED IN THE ENVIRONMENTAL 

ASSESSMENT PREPARED BY FOREST SERVICE PERSONNEL OF BRIDGER-

TETON NATIONAL FOREST WHICH STATES THAT: 

'SOILS ON THE PAD SITE CONSIST OF A 9- TO 16-INCH 

LAYER OF SILTY LOAM FOLLOWED BY FRAGMENTS GENERALLY LESS 

THAN 20% OF THE UPPER HORIZON AND 35% AT THE LOWER. 

'ACCESS UP THE LITTLE GRANITE CREEK DRAINAGE CROSSES 

MANY SMALL DEBRIS FLOWS AND SEVERAL WET SLUMPY AREAS. 

STABILITY SHOULD NOT BE A PROBLEM, BUT ANY ROAD 

CONSTRUCTION WILL REQUIRE MANY CULVERTS AND CAREFUL 

DESIGN'. 

3.2 BIO-ENVIRONMENTAL FEATURES: 

THE FISHERY OF LITTLE GRANITE CREEK IS LIMITED BECAUSE OF 

ANCHOR ICE FORMATION WHICH CREATES A HOSTILE WINTER ENVIRONMENT. 

THE CONTRIBUTION OF SPAWNING AND NURSERY HABITAT TO THE GRANITE 

CREEK SYSTEM IS QUESTIONABLE. HOWEVER, THE INTRODUCTION OF 

ADDITIONAL SEDIMENTATION TO THE DRAINAGE WOULD BE DETRIMENTAL 

TO THE GRANITE CREEK - HOBACK RIVER CUTTHROAT TROUT FISHERY. 

A WIDE DIVERSITY OF WILDLIFE SPECIES IS FOUND WITHIN 
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THE PROPOSAL AREA. POPULATIONS AND SPECIES VARY SEASONALLY 

AND INCLUDE ELK, DEER, MOOSE, AND BLACK BEAR. SMALLER GAME 

SPECIES INCLUDE SNOWSHOE HARE, RED SQUIRRELS, GOPHERS, 

CHIPMUNKS, MARMOTS, COYOTES, BOBCATS AND WEASELS. BIRD 

SPECIES PRESENT INCLUDE ROBINS, MOUNTAIN BLUEBIRDS, CLARKS 

NUTCRACKER, DARK-EYED JUNCOS, COMMON FLICKERS, WESTERN 

TANAGERS, GRAY JAY, CROWS, RAVENS, RED-TAILED HAWKS, ROUGH-

LEGGED HAWKS AND GOLDEN EAGLES. 

THE AREA IS PARTICULARLY IMPORTANT AS A SUMMER RANGE FOR 

ELK. SUMMER ACTIVITY IS PRINCIPALLY AT THE HEADWATERS OF 

HORSE AND LITTLE GRANITE CREEKS WHERE SEVERAL HUNDRED 

ANIMALS UTILIZE THE TALL FORB VEGETATION. HIGH CARRYING 

CAPACITY, GOOD WATER DISTRIBUTION, AND REMOTENESS MAKE THE 

AREA ONE OF THE BEST SUMMER RANGES FOR ELK IN THE GROS VENTRE 

HOBACK REGION. 

THE DRILL PAD AREA AND THE UPPER REACHES OF THE ROAD ACCESS 

IS HIGH ALPINE MEADOWLAND WITH PATCHES OF WHITEBARK PINE, 

SPRUCE, AND LODGEPOLE PINE. THE PROPOSED ACCESS ROUTE 

THROUGH THE LOWER 2/3 OF THE PROPOSAL AREA CROSSES SPRUCE 

AND RIPARIAN VEGETATION SUCH AS WILLOW. 

3.3 LAND USE AND RECREATION: 

RECREATIONAL ACTIVITY NEAR THE DRILL SITE AND ALONG LITTLE 

GRANITE CREEK AND ROUGH HOLLOW IS LIGHT TO MODERATE. IT 

INCREASES DURING HUNTING SEASON WHEN COMMERCIAL OUTFITTERS 

ESTABLISH TENT CAMPS AND HORSE CORRALS BY THE TRAIL ALONG 

LITTLE GRANITE CREEK (FIGURE 20). THE DRILL SITE IS EASILY 

VISIBLE FROM THE HIGH LINE TRAIL WHICH IS A PRINCIPAL ACCESS 

ROUTE TO THE GROS VENTRE AREA. THE FOREST SERVICE HAS NO 

STATISTICS, BUT ESTIMATES MODERATE USE OF THE TRAIL. DURING 

A SITE VISIT IN OCTOBER 1980, ONLY HUNTERS WERE OBSERVED. 

THE ONLY APPARENT COMMERCIAL USE OF THE AREA, OTHER THAN 
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OUTFITTING IS GRAZING. A HERD OF 32 CATTLE WERE SEEN 

WITHIN 300 YARDS OF THE PROPOSED DRILL SITE AND MANY OTHERS 

WERE ENCOUNTERED ALONG LITTLE GRANITE CREEK. GRAZING STATUS 

HAS NOT BEEN CONFIRMED WITH THE FOREST SERVICE BUT OUTFITTERS 

OPERATING THE CAMP BY LITTLE GRANITE CREEK HAVE BEEN ENJOINED 

FROM GRAZING THEIR HORSES, OSTENSIBLY BECAUSE OF THE GRAZING 

LEASE-HOLDER'S PRIOR RIGHTS. 



4.0 DRILLING ANALYSIS 

4.1 GENERAL DISCUSSION: 

IN ACCORDANCE WITH THE STUDY APPROACH STATED IN SECTION 1.3 

OF THE INTRODUCTION, PETROLEUM ENGINEERS ON THE STAFF OF 

K & A/HELTON PREPARED A WELL DESIGN, CASING PROFILE, AND 

DRILL PROGRAM BASED ON ANTICIPATED DRILLING CONDITIONS AND 

GEOLOGY. 

AFTER REVIEWING STRATIGRAPHIC DATA, THE INITIAL PLAN FOR 

A 17,000 FOOT WELL WAS ALTERED TO 18,000 FEET, A DEPTH THAT 

COULD BE REQUIRED BECAUSE OF NORMAL VARIATION IN GEOLOGIC 

PROJECTIONS. WE FELT THAT IN A FEASIBILITY STUDY, THE DESIGN, 

PLANNING, AND BUDGETING SHOULD TEND TOWARD A WORST-CASE 

SITUATION. ALSO, FOR HELICOPTER MOBILIZATION TO BE PRACTICAL 

AS WELL AS FEASIBLE, A WELL DESIGNER'S OPTIONS SHOULD NOT BE 

UNDULY LIMITED. 

THE ADOPTED STRATEGY WAS TO PLAN A WELL FOR THE GEOLOGIC 

ENVIRONMENT AND DRILLING CONDITIONS WITHOUT CONSIDERATION 

FOR HELICOPTER MOBILIZATION. PROFESSIONALS IN THE FIELD 

WILL REALIZE THAT THERE ARE ALTERNATE, PERHAPS MORE ECONOMIC, 

DESIGNS IF ONE IS WILLING TO ASSUME A GREATER RISK OF LOSING 

THE HOLE. THE PROPOSED WELL, HOWEVER, ALLOWS CONSIDERABLE 

LATITUDE FOR REMEDIAL ACTION SHOULD UNEXPECTED PROBLEMS BE 

ENCOUNTERED. A SMALLER DIAMETER HOLE COULD RESTRICT THE 

ENGINEER'S OPTIONS IF LOST CIRCULATION, OVER-PRESSURE, OR 

OTHER PROBLEMS ARE ENCOUNTERED. EXXON CORPORATION RECENTLY 

HAD TO ABANDON A WELL AT 11,000 FEET ON THEIR SOHARE UNIT, 

WHERE NO DRILLING PROBLEMS WERE EXPECTED. THE RIG WAS 

SKIDDED A SHORT DISTANCE AND THE HOLE RE-SPUDDED. 

4.2 TARGET HORIZONS: 

BENEATH THE BEAR CREEK THRUST SHEET, SEVERAL SEDIMENTARY 

UNITS THAT PRODUCE OIL AND GAS IN WESTERN WYOMING SHOULD 

BE ENCOUNTERED. THEY INCLUDE THE BACON RIDGE SANDSTONE, 
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CODY SHALE, FRONTIER FORMATION, MUDDY SANDSTONE, TWIN CREEK 

AND NUGGETT SANDS, THE DINWOODY AND PHOSPHORIA FORMATIONS, 

THE MADISON LIME AND BIG HORN DOLOMITE. THE ORIGINAL 

APPLICATION FOR PERMIT TO DRILL, FILED IN 1979, PROPOSED 

AN 8,000-FOOT HOLE WHICH SHOULD HAVE TESTED POTENTIALLY 

PRODUCTIVE INTERVALS IN THE BACON RIDGE, CODY, AND FRONTIER. 

FOR THIS STUDY, ALL UNITS WITH POTENTIAL ABOVE THE CAMBRIAN 

ARE CONSIDERED BUT THE COST ESTIMATES ASSUME COMPLETION AND 

STIMULATION FOR ONLY ONE INTERVAL IF PETROLEUM AND/OR 

NATURAL GAS IS PRESENT. 

4.3 POTENTIAL DRILLING HAZARDS: 

GEOLOGICAL HAZARDS OR PROBLEMS THAT COULD BE ENCOUNTERED 

WHILE DRILLING THE WELL ARE OVER-PRESSURE ZONES, HYDROGEN 

SULFIDE GAS IN THE DEEPER STRATA, CROOKED HOLE, AND LOST 

CIRCULATION. OF THESE, OVER-PRESSURE ZONES AND HYDROGEN 

SULFIDE PRESENT THE ONLY SIGNIFICANT DANGER TO HUMAN LIFE. 

PROTECTION FROM DANGEROUS OVER-PRESSURE IS PROVIDED BY 

ADEQUATE BLOWOUT PREVENTION DEVICES AT THE WELL HEAD. 

NORMALLY OVER-PRESSURE CAN BE CONTROLLED BY AN ADEQUATE 

MUD PROGRAM. IF THIS IS UNSUCCESSFUL, THE TROUBLESOME 

ZONE CAN BE CASED AND CEMENTED. OVER-PRESSURE DIFFICULTIES 

WHICH CAN NOT BE CONTROLLED BY A MUD PROGRAM ARE NOT 

ANTICIPATED IN THIS WELL. 

HYDROGEN SULFIDE (H  S), A HIGHLY TOXIC GAS, IS SOMETIMES
2 

ENCOUNTERED IN LETHAL CONCENTRATIONS WITH METHANE IN OIL 

AND GAS WELLS. THERE IS A POSSIBILITY OF STRIKING H S IN 
2 

THE PHOSPHORIA, TEN SLEEP, AND MADISON FORMATIONS AND, 

BECAUSE OF THE EXTREME TOXICITY OF THIS GAS, H  S MONITORS 
2 

WILL BE INSTALLED IN THE WELL AND PROCEDURES COMPLYING WITH 

NTL-lo REGULATIONS WILL BE EMPLOYED. IF H  S IS PRESENT IN 
2 

SMALL AMOUNTS, SCAVENGING AGENTS, SUCH AS ZINC CARBONATE, 

WILL BE ADDED TO THE DRILL MUD. GREATER H  S LEVELS ASSOCIATED 
2 
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WITH UNEXPECTED GAS INVASIONS WOULD BE CONTROLLED BY IRONITE 

SPONGE, BUT EXCESSIVE QUANTITIES MIGHT FORCE TERMINATION OF 

DRILLING. 

THE PREVAILING OPINION AT THE FOREST SERVICE IS THAT SOUR 

GAS PRODUCTION WOULD NOT BE ALLOWED BECAUSE OF THE LACK OF 

TREATMENT FACILITIES AND THE LOW PROBABILITY THAT CONSTRUCTION 

OF SUCH FACILITIES WOULD BE PERMITTED IN THE AREA. No H S WELLS
2 

HAVE BEEN IDENTIFIED WITHIN 90 MILES OF THE BEAR THRUST UNIT. 

LOST CIRCULATION AND CROOKED HOLES PRESENT NO THREAT TO 

HEALTH AND SAFETY. HOWEVER, EITHER PROBLEM CAN FORCE HOLE 

ABANDONMENT. LOST CIRCULATION OCCURS WHEN THE HOLE ENCOUNTERS 

A FAULTED, FRACTURED, OR HIGHLY PERMEABLE ZONE THAT ALLOWS 

DRILLING FLUID TO ESCAPE INTO THE SURROUNDING ROCK AT 

EXCESSIVE RATES. LOST CIRCULATION IS USUALLY CONTROLLED 

BY ADDITIVES TO THE MUD, SUCH AS FIBROUS OR GRANULAR MATERIAL, 

WHICH WILL 'PLUG' LEAKAGE PATHS. THESE ZONES CAN ALSO BE 

CASED AND CEMENTED IF THE PROBLEM IS SEVERE. 

CROOKED HOLES ARE USUALLY CAUSED BY INCLINED STRATA COMBINED 

WITH THE TENDENCY FOR DRILL BITS TO 'DRIFT' UP OR DOWN THE 

STRUCTURAL DIP OF THE ROCKS. SEVERE DEVIATIONS OR SHARP BENDS, 

CALLED 'DOG LEGS', CAN MAKE DRILLING DIFFICULT AND EVEN FORCE 

A SHUTDOWN. DRIFT, SOMETIMES ON THE ORDER OF SEVERAL HUNDRED 

FEET, OFTEN CAUSES A HOLE TO MISS ITS TARGET. DRIFT IS DETECTED 

AND MEASURED BY DIRECTIONAL SURVEY INSTRUMENTS THAT ARE LOWERED 

ON WIRE LINES INSIDE THE DRILL PIPE OR INTO AN OPEN HOLE. THE 

ANGLE OF DEVIATION FROM THE VERTICAL AND ITS BEARING ARE 

MEASURED AND RECORDED. 

A HOLE CROOKED ENOUGH TO MISS ITS TARGET CAN BE PUT BACK 

'ON COURSE' USING A BENT SUB-ASSEMBLY AND TURBODRILL TO 

REDIRECT THE COURSE OF THE HOLE. DRIFT CAN BE MINIMIZED 

BY ADDING DRILL COLLARS AND STABILIZERS TO THE DRILL STRING 

AND BY CAREFULLY CONTROLLING WEIGHT ON THE BIT. 
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4.4 WELL DESIGN AND DRILLING PROGRAM: 

OUR CASING PROFILE, SHOWN IN FIGURE 3, WAS DEVELOPED FROM 

GEOPHYSICAL AND GEOLOGICAL INFORMATION AND THE RECOMMENDATIONS 

OF K & A's GEOLOGISTS AND PETROLEUM ENGINEERS. AS STATED 

EARLIER, THE CASING ALLOWS MAXIMUM FLEXIBILITY SHOULD DRILLING 

PROBLEMS OCCUR. No ABNORMAL CONDITIONS ARE ANTICIPATED BUT 

PRUDENT DRILLING PROCEDURES REQUIRE BEING READY FOR UNANTICIPATED 

CONDITIONS. 

SHOULD LOST CIRCULATION OR OVER-PRESSURE BECOME A PROBLEM, 

THE LARGE DIAMETER OF THE SURFACE CASING AND THE FIRST AND 

SECOND INTERMEDIATES WILL ALLOW REMEDIAL MEASURES AND YET 

NOT SEVERELY LIMIT HOLE DIAMETER TOWARD THE BOTTOM OF THE WELL. 

THE BASIC DRILLING PROGRAM COULD BE HANDLED WITH EITHER A 

HELICOPTER-SUPPORTED OR CONVENTIONAL RIG. THE PLOT OF 

DRILLING TIME VERSUS DEPTH, SHOWN IN FIGURE 4, INDICATES 

AN 18,000-FOOT HOLE SHOULD BE COMPLETED IN APPROXIMATELY 

235 DAYS. AN ADDITIONAL 35 DAYS IS ALLOWED FOR HOLE CONDITION-

ING AND TESTING. IF THE WELL IS A PRODUCER, 60 MORE DAYS 

ON THE HOLE FOR COMPLETION AND STIMULATION ARE ANTICIPATED. 

FOR THE HELICOPTER RIG, FOURTEEN DAYS WILL BE REQUIRED TO 

MOVE IN AND RIG-UP, PLUS 10 DAYS FOR RIG-DOWN AND MOVE OUT. 

FOR BUDGET PURPOSES, WE ESTIMATE THAT 10 DAYS WILL BE LOST 

BECAUSE OF WEATHER. RIG TIME IS SUMMARIZED IN TABLE 2. 

IT IS ASSUMED THAT DRILLING WILL PROCEED SMOOTHLY WITH NO 

PROBLEMS BEYOND THOSE NORMALLY EXPECTED WITH A HOLE OF THIS 

DEPTH IN THE OVERTHRUST ENVIRONMENT. RESPONSE TO EMERGENCY 

OR UNUSUAL CONDITIONS ARE CONSIDERED IN FOLLOWING SECTIONS 

BUT THE EXTRAORDINARY COSTS ASSOCIATED WITH THEM ARE BEYOND 

THE SCOPE OF THIS ANALYSIS. 
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FIGURE 3 

CASING PROFILE 

A 30" 150' 

A 20" 5800' 

9700' 

A 13 34" Cci) 10,000 

A 9 54" a 15,000' 

7" (C-0 17,000' 

5" 18,000' 
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TABLE 2. 

RIG TIME REQUIREMENTS 

ACTIVITY DAYS REQUIRED 

DRY HOLE CASE HELICOPTER 

1. MOVE IN AND RIG-UP 14* 

2. DRILLING, CASING, CEMENTING 235 

3. CONDITIONING, TESTING, P & A 35 

4. RIG-DOWN AND MOVE OUT 10* 

5. DAYS LOST TO SEVERE WEATHER 10 

304 

NOT INCLUDED IN MOB/DEMOB COST ESTIMATES 

** INCLUDED IN MOB/DEMOB COST ESTIMATES 

PRODUCTION CASE 

1. COMPLETION AND STIMULATION 60 DAYS 

TOTAL FOR COMPLETION 364 DAYS 

ROTARY RIG TIME 

CONVENTIONAL 

10** 

235 

35 

5** 

10 

295 

60 DAYS WITH A 

COMPLETION RIG 

295 DAYS 

ROTARY RIG TIME 

60 DAYS 

COMPLETION RIG 



	

	

	

4.5 RIG SELECTION: 

As STATED EARLIER, FOR HELICOPTER MOBILIZATION TO BE 

PRACTICAL AS WELL AS FEASIBLE, THE WELL DESIGNER'S OPTIONS 

MUST NOT BE UNDULY LIMITED. THIS PHILOSOPHY WAS APPLIED TO 

THE DRILLING PROGRAM ALSO. AN IDEAL 'FLY-IN' RIG SHOULD BE 

CAPABLE OF DRILLING THE SPECIFIED WELL AT AN ACCEPTABLE RATE 

WHEN COMPARED WITH CONVENTIONAL RIGS. IN SELECTING A RIG, 

CONVENTIONAL ONES WHICH MIGHT BE BROKEN DOWN INTO UNITS OF: 

LESS THAN 1) 4,000 LBS., OR 2) 20,000 LBS. WERE CONSIDERED, 

AS WELL AS RIGS DESIGNED SPECIFICALLY FOR HELICOPTER MOBILIZATION. 

Two CONVENTIONAL RIGS SELECTED FOR STUDY WERE NATIONAL 

SUPPLY COMPANY'S MODELS 610-M AND 1320-M. THEIR MODEL 610-M 

IS LIGHT AND CAPABLE OF DRILLING ABOUT 10,000 FEET, CERTAINLY 

NOT DEEP ENOUGH FOR GETTY'S WELL. IT DOES, HOWEVER, PROVIDE 

AN EXAMPLE OF THE WEIGHT PROBLEMS ENCOUNTERED IN ATTEMPTING TO 

TRANSPORT EVEN A SMALL CONVENTIONAL RIG BY HELICOPTER. THE 

MODEL 1320-M WOULD BE COMPLETELY ADEQUATE, HOWEVER, TO DRILL 

THE WELL AS DESIGNED. 

COMPONENT WEIGHTS OF BOTH RIGS ARE LISTED IN TABLE 3. ONE 

MIGHT ARGUE THAT THE DRAWWORKS OF THE 610-M COULD BE 

DISASSEMBLED INTO LESS THAN 20,000 LB. UNITS SUITABLE FOR 

HELICOPTER TRANSPORT BUT MAJOR DISASSEMBLY, INVOLVING 

CUTTING, WOULD BE REQUIRED TO MEET THE 4,000 LBS. LIMIT. 

RIG OWNERS CONTACTED DURING THE STUDY FOUND THE CUTTING 

ALTERNATIVE UNACCEPTABLE. BECAUSE OF WEIGHT PROBLEMS, THE 

1320-M WAS DISMISSED QUICKLY WITH REGARD TO HELICOPTER 

MOBILIZATION. 

NATIONAL CAN BUILD EITHER RIG IN COMPONENTS NO HEAVIER THAN 

20,000 LBS. BUT IS SKEPTICAL ABOUT MEETING THE 4,000 LB. 

LIMITATION.* To MEET THE 10-TON LIMIT, HOWEVER, WOULD 

REQUIRE EXTENSIVE RE-DESIGN AND NATIONAL COULD NOT PROVIDE 

* SEE APPENDIX A. P. A.1 & 2. 
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TABLE 3 

COMPONENT WEIGHTS 

FOR 

NATIONAL MODELS 610-M AND 1320-M RIGS 

610-M RIG 

UNIT WEIGHT (LBS.) 

610-M DRAWWORKS 33,600 

C-275 ROTARY TABLE 12,000 

540G250 HOOK BLOCK 11,600 

P-300 SWIVEL 3,500 

8-P-80 SLUGH PUMP POWER END 17,000 

8-P-80 H SLUSH PUMP FLUID END 9,600 

1320-M RIG 

1320-M DRUM SECTION 42,729 

1320-M TRANS. SECTION 32,990 

10-P-130 SLUSH PUMP 42,750 

12-P-160 SLUSH PUMP 54,700 

C-375 ROTARY TABLE 12,310 

P-500 SWIVEL 5,460 

650G500 HOOK BLOCK 21,250 

CAT. D398 DIESEL ENGINE 11,500 
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COST OR TIME ESTIMATES FOR THE WORK. CONVERSATIONS WITH 

OTHER RIG MANUFACTURERS AND DRILLING COMPANIES REVEALED 

NEAR CONSENSUS THAT DISASSEMBLY OF CONVENTIONAL RIGS FOR 

HELICOPTER TRANSPORT IS NOT FEASIBLE. 

HELICOPTER-TRANSPORTABLE RIGS, BUILT BY PARKER DRILLING 

COMPANY, ARE OPERATED IN MANY REMOTE AREAS AROUND THE WORLD. 

DRILLING CAPABILITIES AND EASE OF HELICOPTER TRANSPORT FOR 

THE PARKER RIGS WERE EVIDENT AT THE BEGINNING OF THIS STUDY. 

INVESTIGATION OF THE TRANSPORTABILITY OF CONVENTIONAL RIGS 

WAS CONDUCTED MAINLY TO IDENTIFY MORE READILY-AVAILABLE 

ALTERNATIVES TO THE PARKER RIGS BECAUSE NONE ARE PRESENTLY 

OPERATING IN THE CONTERMINOUS UNITED STATES. HOWEVER, PARKER 

ESTIMATES A NEW RIG COULD BE BUILT, TO PROVEN DESIGNS, IN FOUR 

TO SIX MONTHS (APPENDIX A, P. A.3). THIS PRESENTS NO TIMING 

PROBLEM BECAUSE ENVIRONMENTAL PERMITTING ACTIVITIES PRECLUDE 

SPUDDING BEFORE THE SUMMER OF 1982. 

ADMITTEDLY, SELECTED CONVENTIONAL RIGS COULD BE REDESIGNED 

AND CONSTRUCTED WITHIN THE SAME TIME FRAME BUT THE STAFF 

RESPONSIBLE FOR THIS STUDY FEELS THAT THE PARKER TBA 2000 

HELICOPTER RIG IS THE MOST COST-EFFECTIVE CHOICE FOR THE 

TASK UNDER CONSIDERATION. THERE IS AN EXISTING, PROVEN 

DESIGN, IN WHICH COMPONENT WEIGHTS ARE LIMITED TO A MAXIMUM 

4,125 LBS., WELL WITHIN THE RANGE OF MEDIUM-LIFT HELICOPTERS. 

EXPERIENCED PERSONNEL ARE AVAILABLE TO SUPERVISE, TRANSPORT, 

RIG-UP, AND OPERATE. FURTHERMORE, THIS MODEL HAS BEEN USED 

SUCCESSFULLY IN SEVERAL GEOGRAPHIC AREAS. 

DETAILED SPECIFICATIONS FOR THE TBA 2000 ARE AVAILABLE THROUGH 

PARKER'S DENVER OFFICE: 

PARKER DRILLING COMPANY 

1620 DENVER NATIONAL BANK BUILDING 

1125 SEVENTEENTH STREET 

DENVER, CO 80202 (303) 825-5529 

ATTENTION: T. L. WINGERTER 
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WITH SLIGHT MODIFICATION TO THE ANCILLARY EQUIPMENT PACKAGE, 

THE TBA 2000 IS CAPABLE OF DRILLING AND COMPLETING THE WELL 

AS DESIGNED FOR THIS STUDY. FOR INSTANCE, ITS STANDARD PACKAGE 

INCLUDES 13-5/8" BLOWOUT PREVENTION DEVICES WHICH WILL NOT 

ACCOMMODATE THE 17-1/2" BITS REQUIRED TO DRILL THE INTERVAL 

FROM 5,800 TO 10,000 FEET. PROVISION FOR LARGER BLOWOUT 

PREVENTERS, 5,000 FEET OF 1-3/8" DRILLING LINE AND ADDITIONAL 

SOLIDS-CONTROL EQUIPMENT IS INCLUDED IN THE DRILLING AND HEL-

ICOPTER COSTS ESTIMATES (SEE P. 113) 

4.6 RIG BREAKDOWN AND SLING LOADS: 

COMPONENT WEIGHTS, SLING LOADS, AND THE NUMBER OF ESTIMATED 

HELICOPTER FLIGHTS FOR MOBILIZATION OF THE TBA 2000 FROM 

THE STAGING AREA TO THE WELL SITE ARE ITEMIZED IN TABLE 4. 

THE LIST INCLUDES ONLY THE RIG AND ASSOCIATED SURFACE EQUIP-

MENT. ALL OTHER MATERIALS, SUPPLIES, AND EQUIPMENT WILL BE 

DESCRIBED AND LISTED IN SUBSEQUENT SECTIONS OF THIS REPORT. 

TRANSPORTATION FROM STAGING AREA TO WELL SITE, ASSEMBLY, AND 

RIG-UP IS ESTIMATED TO REQUIRE 14 DAYS. ONE HELICOPTER 

AVERAGING FOUR ROUND-TRIPS PER HOUR CAN TRANSPORT THE RIG 

IN LESS THAN FIVE DAYS. 

IN CONSIDERING THE LOGISTICS OF RIG MOVE IN, THE CONCEPT OF 

A MORE INTENSE AIRLIFT USING MORE THAN ONE HELICOPTER (CON-

TINUED USE OF THE HEAVY LIFT CHINOOK FOR INSTANCE) TO DELIVER 

RIG COMPONENTS TO THE SITE MORE QUICKLY WAS CONSIDERED. IN 

THE FINAL ANALYSIS HOWEVER, THE OPTION WAS NOT RECOMMENDED 

BECAUSE: 

1. THE 14 DAY SET UP (ASSEMBLY) TIME IS AN AVERAGE FOR 

ASSEMBLY OF THE RIG AND PROBABLY WOULD NOT BE SHORTENED 

SIGNIFICANTLY BY ACCUMULATED COMPONENT DELIVERY TO 

THE SITE. 



	

2. AIRLIFTING RIG COMPONENTS TO THE SITE AS NEEDED WILL 

MINIMIZE ON SITE STORAGE SPACE REQUIREMENTS AND HELP 

AVOID CONGESTION AND MULTIPLE HANDLING DURING RIG UP. 

HOWEVER, ADDITIONAL HOURS FOR A HEAVY LIFT HELICOPTER AND 

CONTINGENCY OF $186,000 FOR ADDITIONAL SUPPORT WERE BUILT INTO 

THE COST ESTIMATES SHOULD AN ADDITIONAL HELICOPTER PROVE USE-

FUL DURING START UP. 

ANOTHER OPTION RELATING TO RIG MOVEIN WHICH WAS CONSIDERED 

WAS PARTIAL ASSEMBLY OF THE RIG AT THE STAGING AREA IN 4 

MODULE COMPONENTS WEIGHING ROUGHLY 16,000 LBS. AND AIRLIFTING 

THESE TO THE SITE WITH A HEAVY LIFT HELICOPTER. THIS APPROACH 

APPEARS TO BE A FEASIBLE ALTERNATIVE ALTHOUGH IT HAS SOME 

DRAWBACKS: 

1. THE UNITS WEIGHT WOULD TAX THE CAPACITY OF ON SITE 

HANDLING EQUIPMENT AND WOULD REQUIRE THE HELICOPTER 

TO BE USED AS THE PRIMARY LIFTING DEVICE FOR FINAL 

ASSEMBLY. DURING WINDY PERIODS, THIS MIGHT BE TROUBLE-

SOME. 

2. THE PROCEDURE IS A DEPARTURE FROM THE NORMAL ASSEMBLY 

ROUTINE AND MAY ADD YET ANOTHER PLANNING AND LOGISTICS 

'HEADACHE' TO AN ALREADY COMPLEX OPERATION. 

ACCORDINGLY, WE RECOMMEND FOLLOWING THE NORMAL ASSEMBLY ROUTINE. 
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FEASIBILITY STUDY 

Parker TBA-2000 Total Lifts Per 
Minimum Minimum Weight Loads Hour One Hours, One Total 

Item Dimens'ons Linit wt. Pounds Calc. Actual Helicopter He!lcopter Hours 

=ront Section Sub-Base 3,550 2 2 4 .5 
Second Section Sub-Base 3,860 7 1O 47,720 2 2 .5 
Third Sec-ion S..:o-Base 3,760 15,040 4 4 4 1.0 
Four.h Sect:on Sub-Base 3,730 7,560 2 2 4 .5 
Center Sect:on D.W, Base 3,800 3,800 1 1 4 .25 
D.W. =rame 3,940 3,940 1 4 .25 
Drum for 0.14. 3,840 ' 4 .25 
Drum Shaft 3 3,3003,3000 4 .25 
Draw 1::orks Line Shaft 3,620 3,620 I 4 .25 
Draw Works Line Shaft 3,840 3,940 1 4,340 1 .25 
Hycromatc Brake 3,975 3,975 1 1 4 .25 
A-=tame 3,550 7,'00 2 2 4 .5 
A-Frame Floor Spreader 3,400 3,400 1 4 .25 
Rotary & Catmead Drive 3,630 3,630 1 1 4 .25 
Catheads L Shaft 3,200 3,200 1 1 4 .25 
A-Frame Top Spreader 3,980 3,980 1 1 4 .25 
Back ='oor Spreader 3,380 1 1 4 .25 
Rotary Drive Gear Box 2,200 (!)00 1 4 .25 
#' 'o-or Suo w/M, d Line 3,680 3,680 1 4 .25 
#1 Motor 3,720 3,720 1 4 .25 
#1 "ransmisston 3,850 1 1 4 .25 
#1 Compound Section 3 0(0) 1 443!.5 4,000 1 .25 
#2 vo-or Sub-Structure 3,200 3,200 1 1 4 .25 
W2 Motor 3,720 3,720 1 1 4 .25 
#2 Transmission 3,850 3,850 1 1 4 .25 
//2 Compound Section 3,1 00 3,100 1 1 4 .25 
#3 motor Sub-Structure 3,200 1 1 4 .25 
#3 motor 3,720 1 1 4 .25 
113 Trarsmission 2,400 32fF0 1 4 .253 1 
#3 Compound Section 3,1 00 3,100 1 1 4 .25 
104 vo'Or Sub-Structure 3,300 3,300 1 1 4 .25 
114 motor 3,720 3,720 1 1 4 .25 
/4 Transmission 2,450 2,450 1 1 4 .25 
#4 Compound Section 3,000 1 4 .25 
#1 Pump Transfer Power End 1 1 4 .25 
ii Gear Enc 3 1 4 .254Fg 1 

#1 =1,:d End 3,300 3,300 1 1 4 .25 
12 Pump Transfer Power End 3,990 3,990 1 1 4 .25 
#2 Gear End 4,000 4,000 1 4 .25 
#2 F.•.;:d End 3,300 3.300 1 4 .25 

#3 Pump Transfer Power End 3,990 3,990 1 1 4 .25 

#3 Gear Enc 4,000 400 1 1 4 .25 

#3 ='u'd End 3,300 3,300 1 4 .25 

44 Pump Transfer Power End 3,990 3,990 1 4 .25 

#4 Gear Enc 4,000 4,000 ,1 4 .25 
4c ='i,;'d End 3,300 3,300 1 .25 

A:r Compressor & Water Pump 4,000 4,000 1 1 4 .25 

gm- 01ant 4,000 00 1 4 .25 

•,.,,' an- 4,000 ,000 1 4 .25eh_ 04 
L:gnt Dian-1' 4,000 000 1 4 .25. 

3,1 00 3,'00 1 1 4 .25 

Bottom Doc r'ouse 
Top Dog rouse 

3, 1 00 3,1 00 1 4 .25 

Water Tanks 3,300 13,200 4 4 4 1.0 

=ue 'anks 3,300 33,000 10 1 0 4 2.5 

Yuc P tsl 3,400 27,200 8 5 4 2.0 

Thompson Shale Shaker 2,300 2,300 1 4 .25 

4 4 4 1.000330 Cat Engine w/cent. pump 3,600 14,400 
4 .25G-0 =X= 4"x5" w/Booster pump 3,700 3,700 1 

Start'ng Legs 3,750 7,500 2 2 4 .5 

Rotary Beam 3,750 7,500 2 2 4 .5 

2 2 4 .53,980 7,690 
4 . 25

1/' Sect'on mast 
3,400 3,400 1 

.5
Vast Spreader 

3,141 6,292 2 2 4 

4 .5 
#2 Vast Section 

3,'41 6,282 2 2 
4 .5 

#3 Mast Section 
2 2 

.5 
#4 Mast Section 

3 ::'4980 2 2 42:TO 

Mast "op Sect'on 2,375 
45 vast Section 

4,750 2 2 4 .5 

Water Tab e, 'op Section 3,800 1 4 .25 

Crown Sheave Custer 3,500 1 1 4 .25 

Racking Board For mast 3,000 1 1 4 .25 

R'g Light Box 4':0000(0)2 3 1 4 .254:2 1 

Mast Bridle Line 2,500 2,500 1 1 4 .25 

Rotary Hose w/Air Line 2,500 2,500 1 1 4 .25 
15.75 

27.5110SUBTOTAL 379,581 



	 	

	

	
	

			

			
		 	

		

	
	

	

FEASIBILITY STUDY 

Parker T9A-2C00 

Item 
Minimum 

Dimensions 
Minimum 
Unit Wt. 

Total 
Weight 
Pounds 

Loads 
Calc. Actual 

Lifts Par 
Hour One 

Helicopter 
Hours, One 
Helicopter 

Total 
Hours 

BALANCE BROUGHT FORWARD 379,581 "0 27.5 

Cat Walks 
Dril . :ng Line 
Travel Block 
Hook 
Sice Plates 
Stand Pipe & Mud Lines 
Rotary Toole 
F!bor Spreader Pipe Rack 
Front Floor Spreader 
300 Amo Welding Machine 

8-44 Gray Swivel A/Ke':y Spinner 
Koomey 4 Value Closing Unit 
13 5/8" LWS Series B.O.P. 
13 5/8" Spherical B.O.°. 

Spherical B.O.?. Head & Rubber 
Choke Manifold 
Pipe Racks 
Key Slice 
Kelly :n Shuck 
12 Cone Pioneer 0-Sliter 
2 12" Cone Demo° D-Sander 
Ha1liburton ...nit 

Swaco 2egasser 

TOTAL 

3,300 
4,000 
3,800 
3,800 
3,000 
3,900 
4,150 
3,890 
3,400 
3,300 
3,900 
3,700 
3,750 
3,000 
2,100 
2,550 
2,800 
3,500 
3,900 
3,500 
2,000 
3,500 
3,600 

6,600 
4,000 
3,800 
3,800 
3,000 
3,900 
4,150 
3,890 
3,400 
3,300 
3,900 
3,700 
7,500 
6,000 
2,100 
2,550 
5,600 
3,500 
3,900 
3,500 
2,000 
3,500 
3,600 

470,771 

2 

1 
I 
1 
1 

1 
1 
1 
1 
1 
I 
2 
2 
I 
1 
2 
I 
1 
i 
1 
1 

1 

2 
1 
1 
1 

1 

1 
1 
1 
1 
1 
1 
2 
2 
1 

1 
2 
1 
1 
1 
1 

1 
1-

137 

4 
4 

4 

4 

4 

4 

4 
4 

4 

4 

4 

4 

4 

4 
4 

4 

4 

4 

4 
4 

4 
4 

4 

.5 

.25 

.25 

.25 

.25 

.25 

.25 

.25 

.25 

.25 

.25 

.25 

.5 

.5 

.25 

.25 

.5 

.25 

.25 

.25 

.25 

.25 

.25 
6.75 

34.25 



5.0 DRILLING SUPPORT REQUIREMENTS 

5.1 WATER SUPPLY 

SECURING AN ADEQUATE SUPPLY OF DRILLING WATER AT THE SITE IS 

A CRUCIAL FACTOR IN EVALUATING THE FEASIBILITY OF HELICOPTER 

MOBILIZATION BECAUSE THE COST OF TRANSPORTING WATER BY HELICOPTER 

WOULD BE EXORBITANT. DEVELOPING A SUITABLE ON SITE WATER WELL 

IS ALSO A MAJOR CONCERN EVEN WITH ROAD ACCESS BECAUSE OF THE 

SUBSTANTIAL ADDED COST AND UNCERTAINTIES INVOLVED IN TRUCKING. 

WE FEEL THAT IF HELICOPTER MOBILIZATION IS TO BE PRACTICAL, IT 

WILL BE CONDITIONAL UPON COMPLETING A 50 GPM WATER WELL ON THE 

DRILL SITE. FAILURE TO COMPLETE SUCH A WELL SHOULD CONSTITUTE 

A MAJOR DECISION POINT FOR CONTINUING THE OPERATION. A SUPPLY 

OF ONLY 15 GPM MIGHT BE ADEQUATE IF IT COULD BE AUGMENTED IN THE 

EARLIER DRILLING STAGES WHEN WATER CONSUMPTION IS GREATEST AND 

EXPECTED TO AVERAGE 50 GPM. 

THERE ARE ALTERNATIVES TO AN ON-SITE WELL, BUT THE PROBABLE 

COST IS HIGH WHICH, WITH THE ATTENDANT RISK OF INTERRUPTION 

OF WATER SUPPLY, MAKE A WELL THE MOST DESIRABLE OPTION. 

THE NEAREST SURFACE WATER IS IN LITTLE GRANITE CREEK BUT TO 

OBTAIN THE VOLUME NEEDED FOR DRILLING, THE STREAM WOULD HAVE 

TO BE TAPPED WELL BELOW THE DRILL SITE. FURTHERMORE, LITTLE 

GRANITE CREEK FREEZES IN WINTER AND, THEREFORE, PROBABLY WOULD 

NOT BE A VIABLE SOURCE FOR YEAR-ROUND OPERATION. AN ALTERNATIVE 

IS GRANITE CREEK WHICH COULD PROVIDE ADEQUATE WATER YEAR-ROUND. 

HOWEVER, THE EXPENSE OF PUMPING AGAINST A 2,000 FOOT HEAD AND 

KEEPING ABOUT 4.5 MILES OF EXPOSED WATER LINE AND BOOSTER STATIONS 

FROM FREEZING IN WINTER MAKE PUMPING FROM GRANITE CREEK AN 

EXPENSIVE UNDERTAKING. 

IF A WELL CANNOT SUPPLY THE WATER, AN ADEQUATE RESERVOIR WOULD 

HAVE TO BE CONSTRUCTED AND FILLED PRIOR TO SPUDDING. THE LARGER 
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RESERVE PIT ON THE DRILL SITE COULD SERVE THIS PURPOSE, BUT IT 

MUST BE EMPTIED FOR USE AS INTENDED AS DRILLING PROGRESSES. 

INITIAL FILLING COULD BE ACCOMPLISHED BY PUMPING FROM THE WELL 

AND/OR FROM THE UPPER REACHES OF LITTLE GRANITE CREEK DURING 

SPRING RUNOFF. EITHER WOULD REQUIRE ADDITIONAL TIME AND IN-

CREASE COSTS. WE RECOMMEND CAREFUL REEVALUATION BEFORE PROCEED-

ING WITH THE HELICOPTER ALTERNATIVE OR EVEN WITH ROAD BUILDING 

IF A 50-GPM FLOW CANNOT BE OBTAINED FROM AN ON-SITE WELL. 

IN DEALING WITH*THE WATER SUPPLY QUESTION IT IS NECESSARY TO 

EMPHASIZE THAT A HYDROLOGICAL STUDY TO IDENTIFY POTENTIAL 

AQUIFERS IN THE AREA HAS NOT BEEN UNDERTAKEN. SUCH A STUDY IS 

OUTSIDE THE SCOPE OF THIS FEASIBILITY ANALYSIS. FOR COST 

ESTIMATING PURPOSES WE ASSUME THAT A 1000 FOOT WATER WELL MAY 

BE REQUIRED BUT WE HAVE NO CORROBORATIVE OR CONTRADICTORY 

HYDROLOGIC DATA TO SUPPORT THE ASSUMPTION. IT IS SIMPLY A 

REASONABLE ESTIMATE BASED ON GENERAL EXPERIENCE. 

THE PRECEDING DISCUSSION ARGUES STRONGLY FOR DRILLING A WATER 

WELL AS A PRELIMINARY STEP BEFORE PROCEEDING WITH THE PROJECT. 

OUR RECOMMENDATION IS TO DRILL THIS WELL BEFORE CONSTRUCTING 

THE DRILL PAD OR RESERVE PITS. ASSUMING THAT TIMING OF ENVIR-

ONMENTAL PERMITTING WILL PRECLUDE SPUDDING THE GETTY WELL 

BEFORE SUMMER, 1982, DRILLING A WATER WELL IN THE SUMMER OR FALL 

OF 1981, SHOULD BE CONSIDERED, IF THE REQUIRED PERMITS CAN BE 

OBTAINED. THEN THERE WOULD BE NO HURRY TO COMPLETE THE WELL 

WHICH COULD BE DRILLED WITH A LIGHT RIG, MOBILIZED AND SUPPORTED 

BY READILY-AVAILABLE, MEDIUM-LIFT HELICOPTERS. WITH WATER SUPPLY 

ASSURED, THE LEASEHOLDERS AND THE GOVERNMENT COULD PLAN MORE 

INTELLIGENTLY FOR OIL WELL DRILLING OPERATIONS IN 1982. 

IF, FOR EXAMPLE, HELICOPTER MOBILIZATION IS CHOSEN OVER CON-

VENTIONAL ROAD ACCESS AND THE WATER SUPPLY PROBLEM IS UNRESOLVED, 

THE OPERATOR COULD LOSE A FULL YEAR AND INCUR APPRECIABLE COSTS 

AND PENALTIES IN HAVING TO CANCEL THE AIR-LIFT OPERATION IF THE 

WATER WELL WERE NON-PRODUCING. RECALL THAT PARKER WOULD REQUIRE 

SIX TO NINE MONTHS TO BUILD A HELICOPTER RIG FOR THIS WELL. 
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THEY WOULD CERTAINLY WANT A GUARANTEED CONTRACT FOR THIS. 

A SUITABLE WATER WELL IS NEARLY AS IMPORTANT FOR THE CONVENTIONAL 

ROAD ACCESS CASE. HAULING WATER FROM GRANITE CREEK WOULD BE A 

SIGNIFICANT COST ITEM IN THE ESTIMATED PROJECT BUDGET. OUR 

FEASIBILITY ANALYSIS ASSUMES THE WATER—SUPPLY QUESTION IS 

RESOLVED SIX TO NINE MONTHS BEFORE PROJECT START—UP AND THAT 

50 GPM IS AVAILABLE. 

TWO PROPOSALS FOR DRILLING THE WATER WELL HAVE BEEN PROVIDED 

BY INDEPENDENT CONTRACTORS (APPENDIX B.P. 1-2). BOYLES BROTHERS 

PROPOSES TO USE A TOP DRIVE ROTARY RIG WHICH WOULD REQUIRE A 

HEAVY LIFT HELICOPTER FOR TRANSPORT. TER—RAY PROPOSES USING 

A CHURN DRILL RIG (CABLE TOOL) BECAUSE OF THE NEED FOR BREAK— 

DOWN INTO 4-5 THOUSAND POUND COMPONENTS FOR TRANSPORT BY MEDIUM 

LIFT HELICOPTERS. OTHER SUITABLE RIGS WOULD BE DISASSEMBLED 

FOR AIR LIFT BY MEDIUM LIFT HELICOPTERS. 

EVEN THOUGH LIGHTER RIGS MAY REQUIRE LONGER TO DRILL THE WATER 

WELL, THEY ARE TRANSPORTABLE BY MEDIUM LIFT AIRCRAFT AND ARE 

RECOMMENDED BECAUSE OF THE CONSIDERABLE EXPENSE OF MOBILIZING 

HEAVY LIFT MACHINES TO THE SITE. 

ESTIMATED TIME TO COMPLETE THE WELL USING THE CHURN DRILL 

SUPPORTED BY MEDIUM LIFT HELICOPTERS IS 40 DAYS MAXIMUM WITH 

THE PROBABLE AT 20 TO 30 DAYS. 

COST ESTIMATES ARE OUTLINED BELOW: 

RIG MOBILIZATION AND DEMOB TO STAGING AREA $ 7,000 

DRILLING TIME (30 DAYS X 16 HRS/DAY X $85/HR) 40,800 

CASING, SUPPLIES, TUBING & PUMP 6,310 

CATERING (4 MEN a0 $35/MANDAY ) 4,200 

CAMP (5 MEN) 2,000 

HELICOPTER (BELL 214 OR BOEING KV 107) 

(10 HRS 0 $2,000/HR) 20,000 

$80,310 
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CONSIDERING THE OVERALL LOGISTICS OF THE PROGRAM, DRILLING THE 

WATER WELL ONE SEASON AND SPUDDING THE OIL WELL THE NEXT WOULD 

PROBABLY NOT RESULT IN INCREASING THE TIME REQUIRED TO COMPLETE 

THE ENTIRE PROJECT WHEN COMPARED WITH CONVENTIONAL ROAD ACCESS. 

THIS IS BECAUSE ROAD CONSTRUCTION WOULD ALSO HAVE TO BE STARTED 

THE SEASON BEFORE AND WOULD REQUIRE AT LEAST SIX MONTHS FROM 

MAY TO OCTOBER TO COMPLETE. UNLESS ONE WERE WILLING TO ATTEMPT 

A WINTER MOVE IN, WHICH WOULD ALSO BE DONE BY HELICOPTER, 

SPUDDING WOULD BE DELAYED UNTIL THE FOLLOWING SPRING. 



	

5.2 MUD AND CEMENT PROGRAMS: 

AT ONE TIME, DRILLING MUD WAS USED PRIMARILY TO CONTINUOUSLY 

REMOVE CUTTINGS FROM DRILL HOLES AS THE BIT ADVANCED. WITH 

PROGRESS IN MUD TECHNOLOGY, ADDITIONAL FUNCTIONS WERE 

RECOGNIZED AND AN ORIGINALLY SIMPLE FLUID EVOLVED INTO A 

COMPLICATED MIXTURE OF LIQUIDS, SOLIDS AND CHEMICALS. NOW, 

DRILLING MUD CAN: 

1. LIFT FORMATION CUTTINGS TO THE SURFACE. 

2. CONTROL SUBSURFACE PRESSURE. 

3. PROVIDE DRILL-STRING LUBRICATION. 

4. CLEAN THE BOTTOM OF THE HOLE. 

5. CONDITION THE HOLE FOR FORMATION EVALUATION. 

6. PROTECT FORMATION PRODUCTIVITY. 

IMPROPER USE OR COMPOSITION OF THE MUD CAN ADVERSELY AFFECT 

DRILLING EFFICIENCY. CONSEQUENTLY, MUD COMPOSITION IS NOW 

CAREFULLY CONTROLLED BY SKILLED MUD ENGINEERS. MAJOR DRILLING 

OPERATIONS REQUIRE ON-SITE ENGINEERS WITH TEST FACILITIES 

TO CONTROL MUD WEIGHT, VISCOSITY AND GEL STRENGTH, AND WATER 

LOSS. PERSONNEL AND EQUIPMENT FOR THESE ACTIVITIES ARE INCLUDED 

IN THE EXPENSE ESTIMATES ALONG WITH ACTUAL MUD COSTS (SEE SECTION 

12). 

QUANTITIES AND COMPOSITIONS OF DRILLING MUD REQUIRED FOR THE 

PROPOSED WELL ARE ESTIMATED IN TABLE 5 AND ARE RELATED TO 

DOWNHOLE INTERVAL AND HOLE DIAMETER. 

A CLOSED MUD SYSTEM PROPOSED BY SWECO, INC. RELIES ON EQUIP-

MENT THAT PROVIDES VERSATILE SOLIDS CONTROL OVER A 

WIDE RANGE OF MUD PROPERTIES (APPENDIX A. P. A 37). IT WILL 

REMOVE AN ESTIMATED 90 - 95 PERCENT OF THE CUTTINGS FROM 

THE DRILLING FLUID AND ALLOW RECIRCULATION WITH MINIMUM WATER 

LOSS TO THE RESERVE PITS. Two MUD CLEANERS HAVE A COMBINED 
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TABLE 5. 

MUD REQUIREMENTS 

TOTAL 

INTERVAL:HDLE SIZE SACKS WT./SKS. WT./LBS. UNIT COST TOTAL COST 

180'35" Hole 
Gel 550 100 55,000 6.00 3,300 
Lime 50 50 2,500 8.00 400 
Cotton Seed Hulls 50 100 5,000 18.00 900 

TOTAL 650 62,500 4,600 

5,600'26" Hole 
Gel 5,150 100 515,000 6.00 30,900 
Lime 212 50 10,600 8.00 1,696 
Cypan 675 50 33,750 160.00 108,000 
Caustic Soda 630 50 31,500 30.00 18,900 
Soda Ash 260 100 _261000 35.00 9 100 

TOTAL 6,360 593,450 168,596 

10,000'17 1/2" Hole 
Barite 52,000 100 5,200,000 8.50 442,000 
Gel 11,800 100 1,180,000 6.00 70,800 
Orispac 1,200 50 60,000 210.00 252,000 
Caustic Soda 1,125 50 56,250 30.00 33,750 
Rayvan 2,325 50 116,250 40.00 93,000 
Soda Ash 575 100 57,500 35.00 20,125 
Sod. Bichrc,rate _ 564 100 561400 125.00 _221500 

TOTAL 175,789 6,726,400 982,175 

15,400'12 1/4" Hole 
Gel 
Orispac 
Caustic Soda 

9,460 
1,250 
625 

100 
50 
50 

946,000 
62,500 
31,250 

6.00 
230.00 
30.00 

56,760 
287,500 
18,750 

_Soda Ash 
Sod. Bichromate 
Para-Formaldehyde 
Rayvan 

TOTAL 

325 
315 
308 
625 

12,908 

100 
100 
50 
50 

32,500 
31,500 
15,400 
31,250 

1,150,400 

35.00 
125.00 
85.00 
40.00 

43,875 
39,375 
26,180 
25,000 

497,440 

17,400'8 3/4" Hole 
Gel 6,830 100 683,000 6.00 40,980 
Rayvan 
Caustic Soda 

605 
261 

50 
50 

30,250 
13,050 

40.00 
30.00 

24,200 
7,830 

Soda Ash 130 100 13,000 35.00 4,550 
Sod. Bichro,ate 
Para-Formaldehyde 

130 
136 

100 
50 

13,000 
6,800 

125.00 
85.00 

16,250 
11,560 

Orispac HT 680 50 34,000 230.00 156,400 
TOTAL 8,772 793,100 261,700 

18,000'6" Hole 
Gel 3,220 100 322,000 6.00 19,320 
Orispac HT 
KX Polymer 
Para-Formaldchyde 
Chrome Allum 

415 
195 
105 
105 

50 
50 
50 
50 

20,750 
9,750 
5,250 
5,250 

210.00 
485.00 
85.00 
65.00 

87,150 
94,575 
8,925 
6,825 

Caustic Soda 
Soda Ash 
Sodium Bichrc,ate 

195 
97 
97 

50 
100 
100 

9,750 
9,700 

_ 91700 

30.00 
35.00 
125.00 

5,850 
3,395 
12 125 

TOTAL 4,429 392,150 238,165 
GRAHO TOTALS 208,908 9.718.000 2.152.746 
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CAPACITY OF 800 GPM. SEVERAL RIGS IN THE EVANSTON AREA OF 

THE OVERTHRUST HAVE USED THIS SYSTEM SUCCESSFULLY. 

CEMENT, LIKE DRILLING MUD, HAS EVOLVED INTO A COMPLEX 

MIXTURE OF PORTLAND CEMENT PLUS CHEMICAL AND MINERAL ADDITIVES 

TO PRODUCE CHARACTERISTICS THAT FIT CONDITIONS FOR ITS 

INTENDED USE. 'OIL-WELL CEMENTING IS THE PROCESS OF MIXING 

AND DISPLACING A CEMENT SLURRY DOWN THE CASING AND THEN UP 

THE ANNULAR SPACE BEHIND THE PIPE WHERE IT IS ALLOWED TO SET, 

THUS BONDING THE PIPE TO THE FORMATION. No OTHER OPERATION 

IN THE DRILLING OR COMPLETION PROCESS PLAY AS IMPORTANT A 

ROLE IN THE PRODUCING LIFE OF THE WELL AS DOES A SUCCESSFUL 

PRIMARY CEMENTING JOB'.* 

CEMENTING JOBS ARE CLASSIFIED AS 'PRIMARY' OR 'SECONDARY'. 

PRIMARY CEMENTING IS PERFORMED IN THE MANNER DESCRIBED ABOVE 

IMMEDIATELY AFTER CASING IS RUN INTO THE HOLE. ITS OBJECTIVES 

ARE TO ISOLATE ZONES PENETRATED BY THE WELL AND TO HELP 

PROTECT THE PIPE ITSELF. CEMENTING ALSO: 

1. BONDS THE PIPE TO THE FORMATION. 

2. PROTECTS PRODUCING STRATA. 

3. MINIMIZES BLOWOUT DANGER FORM HIGH PRESSURE ZONES. 

4. SEALS OFF 'LOST CIRCULATION' ZONES OR OTHER TROUBLE-

SOME STRATA AS A PRELUDE TO DEEPER DRILLING. 

SECONDARY CEMENTING IS USUALLY A REPAIR TECHNIQUE THAT INVOLVES 

FORCING THE CEMENT SLURRY THROUGH HOLES IN THE CASING IN 

ORDER TO FILL CAVITIES BEHIND IT. 

THE MATERIALS RECOMMENDED BY HALIBURTON FOR PRIMARY CEMENTING 

OF THE BEAR THRUST WELL ARE PRESENTED IN TABLE 6. PROCESS 

EQUIPMENT AND SERVICES ARE INCLUDED IN THE ESTIMATES (SEE 

SECTION 12). 

CEMENT SLURRY SPECIFICATIONS ARE DESCRIBED BY HALIBURTON 

IN APPENDIX, A.P.S. 

*D.K. SMITH, HALIBURTON RESFARCH 
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TABLE 6. 

CEMENT AND ADDITIVES 

COOLETCR 

30"x36" 180' 100% 
675 sks "G" 2% Cad! 
1/4"/sk. Flocele 
Float Equipment 

Surface: 20"x26" 
5,600' 50% excess 
5,000 sk lite 10:/sk 
Gilsonite, 1,000 sks 
"G" 1/4f/sk Flocele 
Float Equipment 

Intermediate: 
13 3/8)(17 1/2" 50% excess 
Fillup, 1,000, CS-2 
Spacer 40 bbls 880 
Sks G, 0.5% HLX-270 
18% salt 

1st Liner: 9 5/8"x12 1/4" 
IPre-Flush 40 bbl CS-2 
1,760 sks "G", 18% salt 
0.75% CFR-2, 0.5% 
HLX-270 

Production Czsing: 
7"x8 3/4" 17,400' 50% excess 
40 bbl spacer, 280 sks 
"G", 18% salt, 35% 
'SSA-1, 0.75% CFR-2 
.0.5% HLX-270 

2nd Liner: 5"x6" 
Pre-Flush 40 bbl 
CS-2, 70 sks "G" 
18% Salt, 35% 
SSA-1, 0.75% CFR-2 
0.5% HLX-270 

SAX. 

675.0 
613.5 
11.3 

5,000 
500 

1,000 
250 

40 
880 

1 0.5% HLX 
158.4 

40 
1,760 
316.8 
8.8 

0.5% HLX 

40 
280 
50.4 
98 
210 

0.5% HLX 

40 
70 
12.6 
24.5 
5.8 

0.5% HLX 

Mfr. /sx 

94.0 
50.5 
15.0 

87 
50 
94 
15 

325.9 
94 

By Wt. 
71 

325.9 
94 
71 
43 
By Wt. 

325.9 
94 
71 
70 
43 
By Wt. 

325.9 
94 
71 
70 
43 

By Wt. 

TOTAL 
WEIGHT 

63,450 
681 
168 
500 

64,799 

435,000 
25,000 
94,000 
3,750 

___500 

558,250 

13,036 
82,720.0 

413.6 
11,246.4 

500 

107,916 

I 13,036 
1 165,440 

22,492.8 
379.3 
827.2 

202,175.3 

13,036 
26,320 
3,578.4 
6,860 
9,030 

131.6 
500 

59,006 

13,036 
6,580 

894.6 
1,715 
248.3 
32.9 

22,507 

"G" 
CaC1 
Flocele 

Lite 
Gilsonite 

Flocele 
Float Equip. 

Total 

CS-2 Spacer 
"G" 
HLX-270 
Salt 
Float Equip. 

Total 

CS-2 Spacer 
"G" 
Salt 
CFR-2 
HLX-270 
Total 

CS-2 Spacer 
"G" 
Salt 
SSA-1 
CFR-2 
HLX-270 
Flcat Equip. 

Total 

CS-2 Spacer 
"G" 
Salt 
SSA-1 
CFR-2 
HLX-270 
Total 



5.3 DRILL STRING STABILIZATION: 

A MAJOR DRILLING PROBLEM, ESPECIALLY WITH LONG HOLES, IS 

EXCESSIVE HOLE DEVIATION THAT CAN LEAD TO LOST DRILLING 

EFFICIENCY, HOLE ABANDONMENT, AND MISSING THE DRILL TARGET. 

IN SECTION 4.3, CORRECTIVE MEASURES WERE BRIEFLY DISCUSSED 

BUT PREVENTION, RATHER THAN CORRECTION, IS THE GOAL OF ANY 

WELL-PLANNED DRILLING PROGRAM. STABILIZATION DEVICES, PLACED 

STRATEGICALLY IN THE STRING OF DRILL COLLARS ABOVE THE BIT, 

MINIMIZE AND CONTROL DEVIATION. 

ONCOR CORPORATION A DRILLING-TOOL SUPPLIER, PREPARED A 

DETAILED PLAN FOR DRILL-STRING STABILIZATION. THEIR COST 

ESTIMATES AND ASSEMBLY DRAWINGS CONSTITUTE A LENGTHY 

DOCUMENT, IN ITSELF, AND READERS ARE REFERRED TO APPENDIX A, 

P. A.13, FOR DETAILS. 

COSTS AND WEIGHTS OF THE RECOMMENDED EQUIPMENT ARE SUMMARIZED 

BELOW: 

1. UNIT WEIGHT LIMIT - 4000 LBS. TRANSPORTABLE BY 

HELICOPTER. 

2. TOTAL WEIGHT - 12,000 LBS. 

3. ESTIMATED RENTAL COSTS - $293,270 

4. FREIGHT - $756 

5. GIN TIME - $140 



	 	

5.4 LOGGING AND TESTING: 

ELECTRIC LOGS OF WELL BORES PROVIDE THE GEOLOGIST WITH MEASURE-

MENTS OF THE PHYSICAL PARAMETERS OF FORMATIONS ENCOUNTERED. 

THESE, TOGETHER WITH CHIP SAMPLES AND, ON OCCASION, CORE SAMPLES, 

ALLOW IDENTIFICATION OF: 1) STRATIGRAPHY, 2) LITHOLOGY, 

3) CONTACTS, 4) POTENTIAL FOR PETROLEUM OR NATURAL GAS OCCUR-

RENCES. 

LOGGING EQUIPMENT IS NORMALLY MOUNTED IN A TRUCK THAT COMES 

TO THE DRILL-SITE EACH TIME A 'RUN' IS REQUIRED. THERE MIGHT 

BE AS MANY AS SIX OR SEVEN 'RUNS' FOR A SINGLE HOLE, DEPENDING 

ON THE COMPLEXITY OF THE DRILLING PROGRAM AND THE ENGINEER'S 

AND GEOLOGIST'S NEED FOR LOG-DERIVED INFORMATION. 

LOGGING IS DONE BY LOWERING A SENSOR TO THE BOTTOM OF THE WELL 

AND MAKING MEASUREMENTS AS IT ASCENDS. SIGNALS ARE TRANSMITTED 

TO THE SURFACE THROUGH A SPECIALLY DESIGNED CABLE WHICH, 

OBVIOUSLY, MUST BE SOMEWHAT LONGER THAN THE WELL IS DEEP. 

FOR A DEEP WELL, THE WEIGHT OF THE CABLE PLUS ITS DRAWWORKS 

TO SPOOL AND UNSPOOL IT, PRESENTS A CHALLENGE TO HELICOPTER 

MOBILIZATION. 

SUITABLE EQUIPMENT, DESIGNED FOR OFF-SHORE USE, IS MODULARIZED 

ON SKIDS RATHER THAN TRUCK-MOUNTED UNITS. SERVICE COMPANIES, 

SUCH AS DRESSER-ATLAS AND SCHLUMBERGER PROVIDE BOTH THE EQUIPMENT 

AND SERVICES, BUT A HELICOPTER CAPABLE OF LIFTING 10,500 LBS. 

IS REQUIRED TO TRANSPORT THE EQUIPMENT MODULES FROM STAGING 

AREA TO WELL SITE BECAUSE DISASSEMBLY IS IMPRACTICAL. BECAUSE 

OF HIGH TRANSPORT COST, WE PLAN TO LEAVE ALL LOGGING EQUIPMENT 

AT THE WELL SITE FOR THE DURATION OF DRILLING. 

TABLE 7. LISTS LOGS TO BE RUN AND COSTS OF SERVICE AND EQUIPMENT. 

THE ESTIMATES WERE PROVIDED BY DRESSER-ATLAS (SEE ALSO APPENDIX 

A. P.A.33-34). 



	

	

	

	 	

	

TABLE. 7 

SUMMARY OF LOGGING PROGRAM 

LOG 

SET—UP 

DENSITY/CALIPER 

NEUTRON 

DUAL INDUCTION 

ACOUSTIC/CALIPER 

GAMMA RAY 

TEMPERATURE 

DIPLOG 

INSTRUMENT PROTECTION 

ISOLATED LOCATION 

TEMP. IN EXCESS OF 300 

1ST 

925 

3638 

3638 

3530 

3638 

1047 

2622 

9184 

260 

4290 

COST TO RUN 

2ND 3RD 4TH 

925 1265 1265 

5096 7440 12812 

5096 7440 12812 

4990 7332 12772 

5096 7440 128L1 

1477 2166 4000 

4030 6206 12306 

10603 12594 9860 

260 260 260 

4290 4290 4290 

690 

5TH 

1265 

12730 

12730 

12710 

12730 

3860 

12690 

9060 

260 

4290 

690 

SUB—TOTAL 32772 41863 56433 83879 83015 

TRUCKING CLS S23 SKID FROM TEXAS TO WYOMING: 5000 

RENTAL CHARGE: 12 MONTHS a0 5500/MONTH 66,000 

TOTAL JOB COST $368,962 



	

	

  

IF POTENTIAL OIL AND GAS ACCUMULATIONS ARE ENCOUNTERED, DRILL 

STEM TESTS (DST) WILL BE NEEDED. DETAILED PRESSURE INFORMATION 

OBTAINED FROM DST IS USED TO DETERMINE FORMATION PRODUCTIVITY. 

A 'PRODUCTIVITY INDEX' IS CALCULATED FROM THE AMOUNT OF FLUID 

RECOVERED DURING THE TEST AND FROM STATIC DOWNDOWN PRESSURES. 

TEST-RESULTS OFTEN CONTAIN HIGH PROBABLE ERROR BECAUSE OF 

THE SHORT DURATION OF THE TESTS AND THE UNUSUALLY HIGH 

RESERVOIR DAMAGE WHICH MAY OCCUR ADJACENT TO THE BORE HOLE. 

DST ARE,NONETHELESS, SUFFICIENT TO INDICATE THAT A FORMATION 

MAY BE A GOOD PRODUCER WARRANTING FURTHER TESTING. 

DRILL STEM TEST EQUIPMENT RECOMMENDED BY SCHLUMBERGER/JOHNSTON-

MACCO (APPENDIX A. P.A. 34) CONSISTS OF A 15,000 PSI VIP SUPPACP 

CONTROL HEAD, A WP FLOOR MANIFOLD, MULTIFLOW EVALUATOR WITH 

SAMPLE CHAMBER, TWO PRESSURE RECORDERS, TWO OPEN-HOLE PACKERS, 

HYDRAULIC JARS, SAFETY JOINT, AND REVERSING SUB. FIVE DST 

REPORTS, COMPUTERIZED DATA ANALYSIS, AND 24 HOURS OF EQUIP-

MENT AND OPERATOR TIME ARE INCLUDED IN THE COST ESTIMATES 

SUMMARIZED IN TABLE 8. 

TABLE 8. 

DRILL STEM TEST COSTS 

ITEM COST 

1. DEPTH 10,001 TO 11,000 FT. $6,085 

2. DEPTH 11,001 TO 16,000 FT. 5,945 

3. DEPTH 18,001 TO 19,000 FT. 6,224 

$18,254 

ADDITIONAL EQUIPMENT AND OPERATOR TIME IS QUOTED AT $20 

AND $28 PER HOUR, RESPECTIVELY. 
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TIME REQUIREMENTS TO COMPLETE DRILL STEM TESTING AND 

MISCELLANEOUS COSTS ARE DIFFICULT TO PREDICT BECAUSE THE 

AMOUNT OF TESTING RELATES TO POTENTIAL PAY ZONES WHICH MAY 

BE ENCOUNTERED. To COVER THIS UNCERTAINTY, $31,500 ARE 

INCLUDED IN TOTAL COST ESTIMATES FOR DST. 

5.5 COMPLETION AND STIMULATION: 

OUR FEASIBILITY STUDY ASSUMES THAT IF COMMERCIAL QUANTITIES 

OF OIL AND/OR GAS ARE ENCOUNTERED, THE TEST WELL WILL BE COMPLETED 

AND BASIC STIMULATION PROCEDURES UNDERTAKEN. THIS MAY NOT BE 

REQUIRED IF THE WELL FLOWS NATURALLY BUT,FOR STUDY PURPOSES, 

WE INCLUDED BOTH STIMULATION AND ARTIFICIAL LIFT EQUIPMENT. 

THIS ASSUMPTION APPLIES TO EITHER HELICOPTER OR CONVENTIONAL 

SUPPORT SCENARIOS. HOWEVER, IF THE WELL IS A PRODUCER, ACCESS 

ROADS WILL PROBABLY BE CONSTRUCTED TO DEVELOP THE FIELD. THEN 

IT MAY BE MORE COST EFFECTIVE, BECAUSE OF THE EQUIPMENT 

WEIGHT, TO POSTPONE STIMULATION UNTIL ROADS ARE COMPLETED. 

STIMULATION COSTS ARE INCLUDED IN BOTH CASES FOR COMPARISON. 

COMPLETION CONSISTS OF SETTING, CEMENTING, AND PERFORATING 

1200 FEET OF 5" PRODUCTION CASING, RUNNING 2-7/8" PRODUCTION 

TUBING, AND INSTALLING ARTIFICIAL LIFT EQUIPMENT AND A 

CHRISTMAS TREE. OTHER ITEMS ASSOCIATED WITH COMPLETION INCLUDE 

THE FLOW-LINE, TREATER, STOCK TANKS, AND TANK BATTERY. IN-

STALLATION OF THIS LATTER EQUIPMENT MIGHT ALSO BE POSTPONED 

BUT IT IS AGAIN INCLUDED FOR COMPARISON AND TO DEMONSTRATE 

THAT THE OPERATION COULD BE BROUGHT TO COMPLETION USING EITHER 

HELICOPTERS OR TRUCKS. WITH HELICOPTER SUPPORT, THE ROTARY 

RIG WOULD ALSO BE USED TO COMPLETE THE WELL. 

THE MOST COMMON TECHNIQUES OF WELL STIMULATION ARE ACIDIZING 

AND FRACTURING. THE OBJECTIVE IS IMPROVED FLUID FLOW INTO 

THE WELL. DOWELL (SEE APPENDIX A. P. A36' HAS PROPOSED USING 

THEIR SKID-MOUNTED ACIDIZING PUMPS, EACH DELIVERING 750 

HYDRAULIC HORSE POWER AT 15,000 PSI. THIS EQUATES TO A PUMPING 

RATE OF 2 BARRELS PER MINUTE PER PUMP. EACH PUMPING UNIT 

COULD BE BROKEN INTO TWO PIECES WEIGHING 17,000 POUNDS EACH. 
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ADDITIONAL EQUIPMENT REQUIRED FOR MIXING SPECIAL CHEMICALS 

AND PRESSURIZING CAN BE SEPARATED INTO COMPONENTS OF 12,000 

POUNDS. ACID WILL BE TRANSPORTED IN INERT RUBBER BLADDERS 

SIMILAR TO THOSE USED BY THE MILITARY TO HAUL FUEL. 

TOTAL ESTIMATED COST OF THE STIMULATION PROGRAM IS $300,500 

PLUS HELICOPTER MOBILIZATION. 

5.6 FUELS AND LUBRICANTS: 

AVERAGE FUEL CONSUMPTION FOR THE PARKER TBA 2000 RIG AND 

ASSOCIATED SUPPORT EQUIPMENT (FORK-LIFTS, CRANES, GENERATORS, 

ETC.) IS ABOUT 1100 GALLONS PER DAY IN SUMMER AND 1500 GPD 

IN WINTER. WE CONSIDER 1200 GALLONS PER DAY A 'GOOD FIGURE'. 

THE PREMISE FOR ESTIMATING OPERATING AND RESERVE FUEL 

REQUIREMENTS IS THAT WEATHER CONDITIONS MAY FORCE UP TO A 

TEN-DAY SHUTDOWN OF FLIGHT OPERATIONS WITH EXTERNAL LOADS, 

THUS INTERRUPTING FUEL REPLENISHMENT. AN OPERATING SUPPLY OF 

12,000 GALLONS, WITH AN ADDITIONAL 12,000 GALLONS EMERGENCY 

RESERVE SUPPLY, IS RECOMMENDED. WINTER TEMPERATURES MAY 

RANGE AS LOW AS -500F. POSING SERIOUS DANGER TO PERSONNEL 

AND EQUIPMENT SHOULD FUEL RUN OUT. 

FUEL WILL BE STORED ON-SITE IN TWO 12000 GALLON COLLAPSIBLE 

RUBBER BLADDERS PLUMBED TO THE RIG'S FUEL SYSTEM, THE BOILER, 

AND THE CAMP GENERATORS. THE FUEL DUMP WOULD BE ADEQUATELY 

DIKED (OR DRAINED TO THE RESERVE PITS) SO THAT ANY SPILLS 

COULD BE CONTAINED ON-SITE FOR IMMEDIATE CLEAN-UP. SHOULD 

PROPANE BE REQUIRED FOR THE CAMP, AN 8,000-TO 10,000-GALLON 

SUPPLY WILL BE STORED IN 400-GALLON STEEL TANKS. 

LUBRICANTS WILL BE STORED ON SITE IN SUITABLE CONTAINERS AND 

PERIODICALLY RESUPPLIED AS NEEDED. EMPTY CONTAINERS WILL BE 

FLOWN OUT REGULARLY AND RECYCLED AND/OR DISCARDED AT AN 

APPROVED WASTE SITE. 

- 45 -



	

5,7 SAFETY PROGRAM: 

THE SENIOR ENGINEER ON-SITE WILL BE RESPONSIBLE FOR ALL ASPECTS 

OF SITE SAFETY. COMPLIANCE WITH ALL FEDERAL AND STATE 

REGULATIONS AND INDUSTRY STANDARDS WILL BE STRICTLY ENFORCED° 

AS THERE IS A PROBABILITY OF ENCOUNTERING H S GAS IN THE PHOSPHORIA
2 

AND OLDER GEOLOGIC UNITS, H S DETECTION EQUIPMENT WILL BE
2 

INSTALLED ON THE RIG AND ESCAPE PACKS PROVIDED FOR ALL PERSONNEL. 

INSTRUCTION IN EQUIPMENT USE AND MAINTENANCE WILL BE PROVIDED 

BY QUALIFIED SAFETY SPECIALISTS WITH 'REFRESHER' SESSIONS AND 

PRACTICE DRILLS HELD AT REASONABLE INTERVALS DURING THE OPERATION. 

IT IS STRONGLY RECOMMENDED THAT AT LEAST TWO PERSONS ON-SITE 

BE TRAINED IN EMERGENCY FIRST AID INCLUDING TREATMENT OF FROST 

BITE AND HYPOTHERMIA. 

EXTRAPOLATION OF METEOROLOGICAL DATA SUGGESTS THAT HELICOPTER 

ACCESS TO THE SITE FOR EMERGENCY EVACUATION COULD BE INTER-

RUPTED BY POOR VISIBILITY OR STORMS FOR UP TO FOUR CONSECUTIVE 

DAYS. THE LITTLE GRANITE CREEK TRAIL WILL BE IMPORVED FOR 

EMERGENCY USE, IN LIFT-THREATENING SITUATIONS, BY SNOW MACHINES 

OR ALL-TERRAIN VEHICLES. THE TRAIL COULD ALSO BE USED FOR 

NON-EMERGENCY ACCESS ON FOOT OR ON HORSEBACK. IN GENERAL, 

HOWEVER, HELICOPTER ACCESS MAY BE MORE RELIABLE THAN TRAVEL 

BY CONVENTIONAL ROAD VEHICLE BECAUSE DRIFTS AND SLIDES MIGHT 

BLOCK THE ROAD FOR DAYS AT A TIME, AND GROUND BLIZZARDS PREVENT 

SURFACE TRAVEL WHEN FLYING IS STILL POSSIBLE. 

FOR ILLNESS OR INJURY REQUIRING IMMEDIATE MEDICAL TREATMENT, 

PERSONNEL WOULD BE AIRLIFTED TO ONE OF SEVERAL NEARBY 

HOSPITALS. IF NECESSARY, MEDICAL PERSONNEL COULD ALSO BE 

BROUGHT TO THE SITE. THE CLOSEST MEDICAL FACILITY IS 



SAINT JOHN'S HOSPITAL IN JACKSON, ABOUT 13 MILES (LESS THAN 

10 MINUTES BY AIR) FROM THE WELL LOCATION. THE STAR VALLEY 

HOSPITAL IN AFTON IS ABOUT 45 MILES FROM THE SITE. HELICOPTER 

TRANSPORT TO HOSPITALS IN IDAHO FALLS AND POCATELLO WOULD 

TAKE ABOUT 45 MINUTES. 



	

5.8 PERSONNEL, CAMP AND CATERING FACILITIES: 

OPERATORS AND DRILLING CONTRACTORS WITH WHOM THE CONCEPT 

OF HELICOPTER MOBILIZATION HAS BEEN DISCUSSED EXPRESSED 

VARYING OPINIONS ON PERSONNEL REQUIREMENTS. THE DIFFERENCES 

STEM FROM THEIR PERSONAL CONCEPTS OF THE JOB AND TWO 

ALTERNATIVES EMERGED: 

ALTERNATIVE I. PROVIDE FULL CAMP FACILITIES FOR A 

MAXIMUM NUMBER OF PERSONNEL AND VISITORS THAT MIGHT 

REASONABLY BE EXPECTED TO 'OVERNIGHT'. 

ALTERNATIVE 2. PROVIDE CAMP FACILITIES FOR THE BASIC 

WORK FORCE ONLY WITH SCHEDULED DAILY MOBILIZATION OF 

SPECIALIZED SERVICE CREWS AND VISITORS. 

THE FIRST OPTION PROVIDES MAXIMUM OPERATIONAL SELF-SUFFICIENCY 

BY MINIMIZING PROBLEMS OF INTERRUPTED SITE ACCESS. FOR 

WINTER OPERATION, THE ADDITIONAL CREW FACILITIES WOULD LESSEN 

CONCERNS FOR PERSONNEL SAFETY SHOULD ACCESS BE CUT OFF 

FOR SEVERAL DAYS WHEN THE NUMBER OF PEOPLE ON-SITE IS SWELLED 

BY SERVICE CREWS. DISADVANTAGES ARE COST AND ENVIRONMENTAL 

DAMAGE CAUSED BY INCREASED SPACE AND SANITARY FACILITY 

REQUIREMENTS. 

ALTERNATIVE 2. WOULD HOLD CAMP-RELATED COST AND ENVIRONMENTAL 

DAMAGE TO A MINIMUM BUT INCREASE THE RISK OF LOST RIG TIME 

OR A LOST HOLE IF SERVICE CONTRACTORS COULD BE MOBILIZED 

AS REQUIRED. IN EMERGENCIES, EXTRA PERSONNEL COULD BE 

ACCOMMODATED IN THE MESS HALL AND LOUNGE AREAS BUT THIS COULD 

CREATE MORALE PROBLEMS AND HEIGHTEN CONCERNS FOR SAFETY AND 

WELL BEING IF THE RIG WERE ISOLATED FOR AN EXTENDED PERIOD OF TIME. 

IT IS REASONABLE TO ASSUME THAT OPERATING DECISIONS WOULD 

FALL WITHIN THE RANGE OF THESE ALTERNATIVES AND OUR ANALYSIS 

WILL CONSIDER THE COSTS ATTENDANT TO BOTH. SELECTION IS LEFT 

TO THE READER. ALTHOUGH OUR COST ESTIMATES BUILT AROUND 

ALTERNATIVE 1. 
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THE MINIMUM NUMBER OF WORKERS NEEDED TO MAINTAIN BASIC SITE 

OPERATIONS THROUGH THE WINTER IS ESTIMATED AT 32. IT IS 

ASSUMED THAT WORKING IN SEVERE WINTER COLD WILL PRECLUDE 

12—HOUR SHIFTS,AND RIG OPERATIONS ARE BASED ON THREE DRILLING 

CREWS WORKING 8 HOURS EACH. REQUIREMENTS FOR BOILER 

OPERATORS, SNOW—REMOVAL CREWS, AND EXTRA ROUSTABOUTS SIMPLY 

TO KEEP THE OPERATION THAWED OUT AND FUNCTIONING ARE DICTATED 

BY THE WEATHER. THE MINIMUM SITE ROSTER RECOMMENDED FOR SAFE 

OPERATION UNDER ANTICIPATED WINTER CONDITIONS IS SHOWN BELOW: 

TABLE 9. 

MINIMUM SITE ROSTER 

FUNCTION NO. ON SITE 

1. SUPERVISING ENGINEER 1 

2. GEOLOGIST 1 

3. TOOLPUSHER 2 

4. DRILLING CREWS,3 a8 5 MEN EACH 15 

5. BOILER TENDER 2 

6. MUD LOGGER 2 

7. MUD ENGINEER 1 

8. LABORER & STOCKMEN 4 

9. CATERING CREW 4 

10. VISITORS 3 

TOTAL 35 

IN ADDITION TO THE NORMAL OPERATING CREW, SERVICE CREWS 

WILL PERIODICALLY BE ON—SITE FOR CASING, LOGGING, DRILL 

STEM TESTING, RIG AND EQUIPMENT REPAIR AND PERFORMING 

OTHER SERVICES AS MAY BE REQUIRED. IT IS CONCEIVABLE THAT 

AN OVERLAP OF SERVICE PERSONNEL AND VISITORS COULD RAISE 

THE ON—SITE HEADCOUNT BY 20 RESULTING IN AS MANY AS 

55 PERSONS REQUIRING ACCOMMODATIONS AT ANY GIVEN TIME. 

CONSISTENT WITH CAMP ALTERNATIVES 1 & 2, COST FOR A 35—MAN 

CAMP PROVIDED BY PARKER DRILLING AND A 55—MAN CAMP TO BE 

PURCHASED AND RESOLD ARE ESTIMATED BELOW: 
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35—MAN CAMP 

NOTE IN APPENDIX, A.3, THAT THE $12,000/DAY RATE FOR 
THE PARKER TBA 2000 RIG INCLUDES A 30—MAN CAMP. 

OPERATION 

DRILLING COMPLETION 
ITEM (304 DAYS) (60 DAYS) 

1. LIVING QUARTERS 
FOR 5 ADDITIONAL PERSONS 

$150/DAY $45,600 $9,000 

2. CATERING a0 $35/DAY/MAN 
FOR 31 MEN $329,840 $65,100 

TOTALS $375,440 $74,100 

GRAND TOTAL $449,540 

55—MAN CAMP 

NOTE THAT IF THE PARKER CAMP IS NOT USED, THE RIG DAY RATE WOULD 
BE ABOUT $450 LESS. THIS REDUCTION IS SHOWN 
OFFSETTING CAMP COSTS BELOW. 

OPERATION 

DRILLING COMPLETION 
ITEM (304 DAYS) (60 DAYS) 

1. LIVING QUARTERS, KITCHEN E 
LOUNGE. (LAUNDRY PROVIDED 
BY ELDER, QUINN & MCGILL, INC) 
APPENDIX A. P.A. 
FOB JACKSON $450,000 

2. CATERING 0 $35/DAY/MAN 
FOR 40 MEN (AVERAGE) $425,600 $84,000 

3. SAVINGS ON RIG DAY RATE (136,800) (27,000) 

TOTALS $738,800 $57,000 

GRAND TOTAL $795,800 

CONSISTS OF 10 — 10' X 28' UNITS FOR KITCHEN/DINER, 
RECREATION /OFFICE AND COMMISSARY 

10 10' X 28' FOUR MAN BUNKS 
8 — 10' X 28' TWO MAN BUNKS 
1 10' X 28' LAUNDRY (SEE APPENDIX P.A. 
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5.9 SITE PLAN, CONSTRUCTION AND RESTORATION: 

A PROPOSED PLAN FOR THE GETTY RESERVE WELL SITE IS SHOWN 

IN FIGURE 5. THE AREA WAS NOT SURVEYED SO THE PLAN IS 

ONLY CONCEPTUAL. THE RESERVE PIT MAY REQUIRE RELOCATION 

ON THE DOWNSLOPE (FILL) SIDE OF THE RIG IF BEDROCK IS 

ENCOUNTERED WHEN THE SITE IS GRADED. IT MAY ALSO BE EXPEDIENT 

TO LOCATE FUEL STORAGE CLOSER TO THE RIG BUT THE DERRICK AND 

REFUELING LOCATION OF THE HELICOPTER SHOULD BE WELL SEPARATED. 

SITE TOPOGRAPHY WILL PERMIT ESTABLISHING CAMP FACILITIES 

AND OVERFLOW STORAGE AREAS ON NATURAL SURFACES, IF MUD IS NOT 

A PROBLEM. CAMP UNITS CAN BE SET BY HELICOPTER ON PRE-ERECTED 

TIMBER FRAMEWORKS TO MINIMIZE GRADING AND SUBSEQUENT RESTORATION. 

No MONITORING HAS BEEN DONE TO ASCERTAIN PREVAILING WIND 

DIRECTION AT THE SITE, BUT THEY TEND TO COME FROM THE NORTHWEST. 

LIVING UNITS ARE PLACED WITH THIS IN MIND TO MINIMIZE EXPOSURE 

TO RIG NOISE AND TO REDUCE THE CHANCE OF LETHAL FUMES OR FIRE 

BEING BLOWN INTO THE CAMP IN CASE OF AN ACCIDENT. 

SEWAGE WILL BE TREATED IN AN APPROVED VAULT-TYPE SYSTEM OR 

RETAINED IN HOLDING TANKS FOR PERIODIC TRANSPORT TO A DIS-

POSAL FACILITY. To MINIMIZE WASTE-WATER TREATMENT, A SEPARATE 

'GRAY WATER' SYSTEM FOR ON-SITE DISPOSAL MIGHT BE CONSIDERED 

IN CONJUNCTION WITH CHEMICAL TOILETS OR FACILILIES FOR TOILETS 

ONLY. 

THE DRILL PAD CAN BE LEVELED AND RESERVE PITS EXCAVATED BY A 

CATERPILLAR D5B DOZER. IT'S OPERATING WEIGHT IS 25,200 LBS., 

BUT TRACKS AND BLADE WEIGH ABOUT 8,000 LBS. WHEN BROKEN DOWN 

(BLADE AND TRACKS REMOVED), THE O5E3 CAN BE MOVED TO THE SITE 

BY HEAVY LIFT HELICOPTER. ON-SITE EQUIPMENT SHOULD INCLUDE 

A 14,000-LB. CAPACITY FORK LIFT FOR MATERIAL HANDLING AND 

A MEDIUM-WEIGHT, TRACTOR-MOUNTED BACKHOE/FRONT-END LOADER 

COMBINATION FOR TRENCHING, BACKFILLING, AND SNOW REMOVAL. 
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PARKER DRILLING EQUIPS A D5 DOZER WITH A LIFTING BOOM FOR 

USE IN ASSEMBLING THE RIG. THIS SAME DOZER COULD BE EQUIPPED 

WITH A BUCKET FOR EXCAVATION. RESPECTIVE WEIGHTS OF THE FORK 

LIFT AND A RUBBER-TIRED BACKHOE/FRONT-END LOADER ARE 19,200 LBS. 

AND 15,000 LBS. DISASSEMBLY WOULD NOT BE REQUIRED. 

SITE PREPARATION, INCLUDING STOCKPILING TOPSOIL, ERECTING 

TIMBER STAGING FOR CAMP UNITS, LAYING WATER AND SEWER LINES, 

AND INSTALLING WASTE-WATER FACILITIES AND A FUEL DUMP IS 

ESTIMATED TO REQUIRE FOUR TO FIVE WEEKS. COST, IF BLASTING 

OF BEDROCK IS UNNECESSARY, IS ESTIMATED AT $125,000 FOR 

CONSTRUCTION AND $50,000 FOR RESTORATION. 

AVAILABILITY OF HEAVY-LIFT HELICOPTERS CAPABLE OF MOVING 

OVERWEIGHT EQUIPMENT (LOADS OF MORE THAN 4,200 LBS.) TO THE 

SITE IS LIMITED AND SCHEDULING PRESENTS LOGISTICS PROBLEMS 

WHICH, IF NOT CAREFULLY THOUGHT OUT, COULD GREATLY INCREASE 

PROJECT COSTS. CHARGES FOR FERRY TIME TO BRING THE AIRCRAFT 

TO THE WORK AREA COULD REACH $70,000 (10 HOURS @ $7,000/HR). 

MOVES OF HEAVY EQUIPMENT MUST BE ARRANGED SO THAT THE HEAVY-

LIFT HELICOPTER MAKES ONLY TWO TRIPS TO THE AREA, ONE AT 

THE BEGINNING OF THE PROJECT AND ONE AT THE END. 

ALL OVERWEIGHT EQUIPMENT LISTED IN TABLE10. COULD BE MOVED 

IN 19 LOADS, BUT ITEMS 9. AND 10. WILL NOT BE NEEDED UNTIL 

THE END OF THE PROJECT AND ONLY THEN IF THE WELL IS A PRODUCER. 

WE ADDRESS THE HEAVY LIFTS IN THIS SECTION BECAUSE THEY INVOLVE 

SITE CONSTRUCTION EQUIPMENT WHICH CANNOT BE MOBILIZED EFFICIENTLY 

INDEPENDENT OF DRILLING SUPPORT EQUIPMENT. 

THE RECOMMENDED PROCEDURE IS TO TRANSPORT ITEMS 1. THROUGH 8. 

(12 LOADS) TO THE WELL SITE ON THE DAY FIELD OPERATIONS BEGIN 

AND THEN IMMEDIATELY RELEASE THE HEAVY HELICOPTER FOR OTHER 

SERVICE, EXCEPT FOR THE D5 DOZER, ALL EQUIPMENT WOULD REMAIN 

ON-SITE FOR THE DURATION OF THE PROJECT. 
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TABLE 10. 

OVERWEIGHT LOADS 

ITEM TRANSPORTED WEIGHT 

1. BULLDOZER: CAT D5B (OPERATING 

WEIGHT 25,200 LBS.) 

LESS TRACKS AND BLADE 17,200 

2. BLOWOUT PREVENTER 

(A) DOUBLE RAMS 16,750 

(B) SINGLE RAM 9,652 

(C) SPHERICAL BOP 9,600 

(D) ACCUMULATOR (160 GALLON) 9,302 

3. FORK LIFT - 14,000 LB. CAPACITY 19,200 

4. BACKHOE/LOADER COMBINATION 15,000 

5. DRILLING LINE: 1-3/8" X 5000' 

8 3 - 5 LBS/FT. 

17,500 LBS. + SPOOL 19,500 

6. LOGGING EQUIPMENT 

(A) DRUM AND CABLE 10,500 

(B) OPERATING COMPARTMENT/INSTRUMENTS 10,400 

7. MUD DATA UNIT 10,000 

8. HALLIBURTON CEMENTING UNITS 4,210 

9. TREATER (IF WELL IS COMPLETED) 20,000 

10. WELL STIMULATION EQUIPMENT - 6 MODULES 17,000 EACH 

TOTAL OVERWEIGHT LOADS - 19 



AFTER RIG-UP, THE CAT CAN BE WALKED OUT ALONG LITTLE GRANITE 

CREEK TRAIL, UPGRADING THE TRAIL FOR EMERGENCY ACCESS AS IT 

GOES. THIS PROCEDURE WOULD GET THE CAT OFF THE SITE, SAVING 

AT LEAST NINE MONTHS RENTAL FEES. 

AT THE END OF THE PROJECT, THE HEAVY-LIFT HELICOPTER WOULD 

RETURN TO MOVE THE CAT BACK TO THE DRILL SITE FOR RESTORATION 

WORK. IF THE WELL IS TO BE COMPLETED AND STIMULATED, THE 

STIMULATION EQUIPMENT AND TREATER WOULD ALSO BE FLOWN IN AND 

THE REMAINING HEAVY UNITS TAKEN AWAY. UNTIL STIMULATION WAS 

COMPLETED, THE LARGE HELICOPTER WOULD BE RETAINED ON STANDBY 

TO DEMOBILIZE THE STIMULATION MODULES. THE BULLDOZER WOULD 

BE WALKED OUT AGAIN, RESTORING THE EMERGENCY ACCESS ROUTE AS 

IT WENT. 



6.0 METEOROLOGY 

6.1 GENERAL DISCUSSION: 

METEOROLOGICAL PARAMETERS AFFECTING HELICOPTER OPERATIONS 

ARE TEMPERATURE, RELATIVE HUMIDITY, PRECIPITATION, WIND 

SPEED AND DIRECTION, VISIBILITY AND THUNDERSTORM ACTIVITY. 

TEMPERATURE, RELATIVE HUMIDITY, AND PRECIPITATION AFFECT 

HELICOPTER LIFT CAPABILITIES WHILE WIND SPEED, VISIBILITY 

AND THUNDERSTORMS AFFECT OPERATIONAL SAFETY AND BEAR DIRECTLY 

ON FLIGHT HOURS LOST DUE TO POOR WEATHER CONDITIONS. 

OUR DISCUSSION OF METEOROLOGY IS PRESENTED IN TWO SECTIONS. 

THE FIRST ADDRESSES ANTICIPATED CONDITIONS AT THE STAGING 

AREA, AND THE SECOND TREATS REGIONAL DATA EXTRAPOLATED TO 

THE DRILL SITE ENVIRONMENT. 

6.2 STAGING AREA: 

NO WEATHER DATA IS AVAILABLE SPECIFICALLY FOR THE STAGING 

AREA. HOWEVER, IT IS LOCATED APPROXIMATELY 17 MILES SOUTH-

EAST OF JACKSON, WYOMING, AND ONLY 600 FEET HIGHER SO WEATHER 

CONDITIONS SIMILAR TO JACKSON'S ARE ANTICIPATED. 

RECORDS FOR THE JACKSON HOLE AIRPORT INDICATE A TEMPERATURE 

RANGE FROM A MEAN LOW OF 6.0°F IN JANUARY TO A MEAN HIGH 

OF 81.4° F IN JULY. MORNINGS AND EVENINGS ARE COOL EVEN 

DURING SUMMER, WITH THE JULY MEAN LOW TEMPERATURE BELOW 40°F. 

WEATHER RECORDS AT THE NATIONAL OCEANOGRAPHIC AND ATMOSPHERIC 

ADMINISTRATION FOR THE PERIOD 1951 THROUGH 1974 SHOW ONLY 

INFREQUENT, VERY SEVERE WEATHER CONDITIONS. SUB-ZERO TEMP-

ERATURES HAVE BEEN RECORDED IN ALL MONTHS FROM NOVEMBER THROUGH 

APRIL WITH THE COLDEST TEMPERATURE -49°F RECORDED JANUARY 12, 

1963. TEMPERATURES LOWER THAN -30° F OCCUR INFREQUENTLY FROM 

DECEMBER THROUGH MARCH. 
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STATE OF WYOMING CLIMATELOGICAL RECORDS INDICATE A LOW 

AVERAGE RELATIVE HUMIDITY REFLECTING THE MINIMAL AMOUNT 

OF PRECIPITATION OVER THE STATE. ALTHOUGH NO RECORDS WERE 

AVAILABLE FOR JACKSON, DATA FROM STATIONS WITH SIMILAR 

PRECIPITATION PATTERNS AND LOCATIONS SUGGEST SEASONAL 

VARIATIONS IN RELATIVE HUMIDITY OF 40 TO 45 PERCENT. 

HIGHEST VALUES OCCUR IN LATE SPRING, BECAUSE OF WIDESPREAD 

RAIN FALL. MEAN HIGH RELATIVE HUMIDITY REACHES 70 TO 80 

PERCENT AT NIGHT, THEN FALLS TO 30 TO 40 PERCENT DURING 

MIDDAY. LOWEST RELATIVE HUMIDITY TYPICALLY OCCURS IN 

JULY/AUGUST DUE TO HIGHER TEMPERATURES AND LOWER RAINFALL. 

AT THAT TIME, NIGHT-TIME VALUES ARE 60-70 PERCENT AND DROP 

TO ABOUT 30 PERCENT DURING THE DAY. 

AVERAGE PRECIPITATION IN JACKSON IS 15.29 INCHES ANNUALLY. 

THE MOST RAIN AND SNOW FALLS IN JUNE AND JANUARY, RESPECT-

IVELY, AND PRECIPITATION FOR THE REST OF THE YEAR 

AVERAGES ABOUT 1 INCH PER MONTH. WINTER SNOW CONTAINS 

LITTLE WATER. JANUARY'S MEAN SNOWFALL FOR A 24-YEAR 

PERIOD ENDING IN 1974 WAS 23.7 INCHES. THE MAXIMUM WAS 

56 INCHES. 

FOR STAGING AREA EVALUATION, THE SNOWFALL RATE IS PROBABLY 

MORE IMPORTANT THAN THE AMOUNT. THE SOIL CONSERVATION 

SERVICE MAINTAINS SEASONAL SNOW MEASURING SITES IN THE 

SNAKE RIVER WATERSHED AND AT THE BRYAN FLAT, WHICH IS 

APPROXIMATELY 5 MILES WEST OF THE PROPOSED STAGING AREA, 

AT AN ELEVATION OF 6,420 FEET (STAGING AREA ELEVATION IS 

6640 FEET). RECORDS SHOW THAT ACCUMULATION PEAKS DURING 

MARCH AND THE FORTY-YEAR AVERAGE ACCUMULATION IS 32 INCHES 

WITH MAXIMUM DEPTHS OF 57 INCHES REPORTED. ACCUMULATION 

REMAINS RELATIVELY STABLE DURING MARCH AND EARLY APRIL 

BUT DROPS SIGNIFICANTLY IN LATE APRIL AND EARLY MAY 

(SEE FIGURE 6). 
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FIGURE 6. AVERAGE ANNUAL SNOWFALL ACCUMULATION, BRYAN FLAT 



WIND DATA FOR THE JACKSON AREA ARE PRESENTED IN DETAIL 

IN THE E.I.S.. WINDS ARE GENERALLY CALM IN THE SUMMER 

BUT INCREASE SLIGHTLY DURING THE BALANCE OF THE YEAR. 

OROGRAPHIC INFLUENCES WILL BE APPARENT AT THE STAGING 

AREA. SEVERE WINDS ARE NOT ANTICIPATED THERE. 

DATA FURNISHED BY THE JACKSON HOLE AIRPORT BOARD INDICATE 

VISIBILITY IS QUITE GOOD. OBSERVATIONS OVER A FOUR YEAR 

PERIOD PROVIDE A BASE FOR CHARACTERIZING CONDITIONS AT THE 

HELICOPTER STAGING AREA. 

MEASUREMENTS INDICATE VISIBILITY IN EXCESS OF THREE MILES 

AT THE AIRPORT 97 PERCENT OF THE TIME. FLIGHT OPERATION 

CEILINGS WERE GREATER THAN 3,000 FEET 85.5 PERCENT OF THE 

TIME AND BETWEEN 1,000 FEET AND 3,000 FEET 11.5 PERCENT 

OF THE TIME. THESE DATA SUGGESTS FLIGHT OPERATIONS AT THE 

STAGING AREA SHOULD BE TENABLE 97 PERCENT OF THE TIME. 

THIS TRANSLATES TO A 10 DAY PER YEAR LOSS OF FLIGHT OPER-

ATIONS, BASED ON A TYPICAL TWELVE-HOUR DAY. 

ADDITIONAL SEASONAL DATA INDICATE POOR VISIBILITY IS MOST 

LIKELY BETWEEN JANUARY AND MARCH DUE TO WINTER STORM FRONTS. 

DURING JANUARY, 63 OBSERVATIONS WERE MADE WHEN VISIBILITY 

WAS LESS THAN THREE MILES. THIS ACCOUNTED FOR 18 PERCENT 

OF THE TOTAL MONTHLY OBSERVATIONS AND WAS BY FAR THE MONTH 

WITH POOREST VISIBILITY. 

SEASONAL THUNDERSTORMS IN THE JACKSON AREA ARE FREQUENT 

DUE TO OROGRAPHIC AIRMASS LIFTING. IN FACT, TOWERING CUMULUS 

CLOUDS AND THUNDERSTORMS ARE CHARACTERISTIC OF A SUMMER'S 

DAY. HISTORICAL DATA INDICATES STORM ACTIVITY PEAKS 

DURING AUGUST WITH STORMS OBSERVED 21 PERCENT OF THE DAY-

LIGHT HOURS. SUCH STORMS ARE SHORT IN DURATION, TYPICALLY 

LASTING 2 - 6 HOURS. 

CONCLUSIONS: FLIGHT WEATHER CONDITIONS AT THE JACKSON HOLE 
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AIRPORT ARE GENERALLY QUITE FAVORABLE, BUT WITH SOME 

SEASONAL PROBLEMS. DURING THE WINTER OF 1979 - 1980, 

THE AIRPORT WAS CLOSED BY FOUL WEATHER FOR ONLY ONE 

8-HOUR PERIOD WHEN BLIZZARD CONDITIONS PREVAILED FROM 

9:00 PM UNTIL 6:00 AM THE FOLLOWING MORNING. 

DATA FOR COMMERCIAL FLIGHT OPERATIONS PRESENT A SIMILAR 

PICTURE WITH SOME INCREASE IN CONCERN OVER OPERATING 

MINIMUMS. FROM DECEMBER 1979 THROUGH APRIL 1980, 15 FLIGHTS 

WERE CANCELLED OUT OF THE ESTIMATED 700 FLIGHTS SCHEDULED. 

OF THE FLIGHTS CANCELLED, 25 PERCENT WERE DURING THE ONE 

DAY OF OFFICIAL AIRPORT CLOSURE DUE TO BLIZZARD CONDITIONS. 

6.3 DRILL SITE: 

THE PROPOSED GRANITE CREEK DRILL SITE IS APPROXIMATELY 

2210 FEET HIGHER THAN JACKSON, AND CONSEQUENTLY, SHOULD 

HAVE A DIFFERENT CLIMATOLOGICAL PROFILE. THE OROGRAPHIC 

EFFECT CREATED BY THE MOUNTAINS WILL PROBABLY PRODUCE MORE 

SEVERE WEATHER RESULTING IN POORER FLYING CONDITIONS. No 

METEOROLOGICAL DATA HAS BEEN TAKEN AT THE SITE. HOWEVER, 

BY APPLYING ACCEPTED METEOROLOGICAL PRINCIPALS TO DATA 

AVAILABLE FROM NEARBY WEATHER STATIONS AND PERSONAL 

EXPERIENCES OF HIGH LIFE HELICOPTER PILOTS WORKING THE 

JACKSON AREA, A GENERAL PROFILE CAN BE DEVELOPED. 

THE GENERAL RELATIONSHIP BETWEEN TEMPERATURE AND ALTITUDE 

IS THAT TEMPERATURES DECREASE WITH INCREASING ALTITUDE. 

ALTHOUGH THERE ARE EXCEPTIONS, TEMPERATURES LOWER THAN THOSE 

AT JACKSON ARE EXPECTED AT THE PROPOSED DRILL SITE. CRITCH-

FIELD STATES THAT TEMPERATURE TRADIONALLY DECREASES AT A 

RATE OF 3.3°F FOR EACH ADDITIONAL 1000 FEET OF ALTITUDE. 

1. CRITCHFIELD, HOWARD J., GENERAL CLIMATOLOGY, 1966. 
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THIS WOULD SUGGEST A MEAN LOW TEMPERATURE FOR JANUARY AT 

THE DRILL SITE OF APPROXIMATELY -1° F. 

SNOTEL DATA FROM THE PHILLIPS BENCH MONITORING STATION, 

AT 8200 FT. ELEVATION, INDICATE TEMPERATURES LESS THAN 

-40°F ARE POSSIBLE. NORMAL WINTER TEMPERATURE PATTERNS 

SUGGEST DAILY LOWS ABOUT SUNRISE, PRIOR TO ANY THERMAL 

HEATING, RISING TO A HIGH AROUND NOON. DURING JANUARY, 1979, 

SNOTEL MEASUREMENT AT THE PHILLIPS BENCH SITE NEVER CLIMBED 

ABOVE 32°F. THE WARMEST RECORDED JANUARY TEMPERATURE WAS 

-40°C (24.8°F) ON JANUARY 18, 1979. 

RELATIVE HUMIDITY AT THE PROPOSED DRILL SITE IS CONTROLLED 

BY TWO VARIABLES: TEMPERATURE AND PRECIPITATION. TEMPERATURE 

WAS DISCUSSED IN THE PREVIOUS SECTION. PRECIPITATION GEN-

ERALLY INCREASES WITH ELEVATION AND MOISTURE MEASUREMENTS 

IN THE AREA SUBSTANTIATE THIS FACT. THE COMBINATION OF 

LOWER TEMPERATURES AND GREATER PRECIPITATION INDICATE A 

HIGHER RELATIVE HUMIDITY AT THE DRILL SITE THAN AT JACKSON. 

THAT MOISTURE GENERALLY INCREASES WITH INCREASING ELEVATION 

IS PERHAPS AN OVERSIMPLIFICATION OF METEOROLOGICAL PRINCIPLES. 

AIR, FORCED UPWARD BY HIGH MOUNTAINS, COOLS AND TENDS TO 

FORM CLOUDS. A DECREASE IN BAROMETRIC PRESSURE WITH IN-

CREASING ALTITUDE FURTHER INHIBITS MOISTURE RETENTION AND 

PRECIPITATION, TYPICALLY ON THE WINDWARD SIDE OF A MOUNTAIN, 

RESULTS. ON OCCATION HOWEVER, HORIZONTAL WINDS CARRY 

PRECIPITATION TO THE LEEWARD SIDE. 

OUR PROPOSED DRILL LOCATION SHOULD NOT BE CONSIDERED A HIGH 

MOUNTAIN BECAUSE PEAKS SURROUNDING THE SITE TOWER SEVERAL 

THOUSAND FEET HIGHER. NEVERTHELESS, THE SETTING IS 

APPROPRIATE FOR UPSLOPE CONDITIONS AND THE SITE DOES 

RECEIVE MORE PRECIPITATION THAN THE STAGING AREA. 

ACCORDING TO THE E.I.S., PRECIPITATION AT THE WELL SITE IS 

MUCH HEAVIER THAN AT THE STAGING AREA. THIS INCREASE 
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IS BECAUSE OF THE WELL SITE'S HIGHER ELEVATION CAUSING A 

LARGER PORTION OF THE MOISTURE TO FALL AS SNOW. SNOWFALL 

OF 250 INCHES PER YEAR HAVE BEEN FORECAST FOR THE SITE. 

SNOTEL DATA IN FIGURE 7. SHOWS ACCUMULATIONS NORMALLY 

ENCOUNTERED ABOVE THE 8000-FOOT ELEVATION AND ILLUSTRATES 

THAT SNOW ACCUMULATIONS REACH THEIR MAXIMUM DEPTHS LATER 

IN THE YEAR THAN AT THE STAGING AREA. SNOW WILL PROBABLY 

BE ON THE GROUND AT, OR NEAR, THE DRILL SITE 8 TO 9 MONTHS 

OF THE YEAR. 

THE DRAFT E.I.S. DISCUSSES WINDS IN THE CACHE CREEK AREA 

AND STATES THAT SOUTHEASTERLY'S ARE EXPECTED DURING THE 

DAY, BUT THAT NORTHWESTERLY WINDS PREVAIL AT NIGHT. 

FIGURE 8. EXPLAINS THE VALLEY/MOUNTAIN WIND PRINCIPAL 

AND THE OVERTURN OF AIRMASSES. THE NIGHTTIME MOUNTAIN 

BREEZES, OR KATABATIC WINDS, ARE UP TO 10 MPH AND ARE 

STRONGER THAN THE DAYTIME VALLEY BREEZE, OR ANABATIC 

WINDS. BOTH OF THESE WINDS CAN OCCUR UNDER QUIET CONDITIONS 

AND ARE CAUSED BY THERMAL CIRCULATION. 

NORMAL SUMMER THUNDERSTORMS ARE CONVECTIVE AND USUALLY 

LAST 2 - 6 HOURS. As THE STORM CELLS GROW, DOWNDRAFTS 

DEVELOP AND CAUSE SURFACE WINDS TO BECOME STRONG AND 

GUSTY AS THE CELL PASSES (SEE FIGURE 9). 

WINTER STORMS GENERALLY LAST FROM 1 - 6 DAYS AND WINDS IN 

EXCESS OF 30 MPH SOMETIMES ACCOMPANY THE FRONT'S MOVEMENT 

THROUGH THE WYOMING ROCKIES. WHEN THERE ARE WESTERLY 

WINDS AT GROUND LEVEL ACCOMPANIED BY A SOUTH-TO-NORTH 

PRESSURE GRADIENT, WIND VELOCITIES WILL INCREASE WITH 

HEIGHT ABOVE GROUND WITH POSSIBLE ADVERSE EFFECT ON 

AIRCRAFT OPERATIONS. 

VISIBILITY CONDITIONS EXTRAPOLATED FROM WIND ROSES PREPARED 

BY R. V. LORD & ASSOCIATES, SUGGEST THAT IN JACKSON, 

VISIBILITY WAS MORE THAN THREE MILES 85.5 PERCENT OF THE 

TIME, WITH A 3000 FOOT CEILING. BECAUSE CLOUD MASSES 
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a b 
Fig. 8 . Mountain and valley breezes. (a) Day-time. (b) Night-time. The arrowcd 

lines indicate the longitudinal and lateral components of the circulations 

THUNDERSTORM PROJECT STATION NO. 46 AUGUST 13. 1947 
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FIGURE 9. 
Autographic records for passage of newly matured cell. 
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GENERALLY MOVE HORIZONTALLY, A SITE 20 MILES AWAY SHOULD 

HAVE SIMILAR VISIBILITY CONDITIONS. HOWEVER, BECAUSE THE 

DRILL SITE IS APPROXIMATELY 2000 FEET HIGHER THAN THE 

JACKSON AIRPORT, THE CEILING THERE MIGHT BE REDUCED BY 

THIS AMOUNT, OR TO ABOUT 1000 FEET, AT THE PROPOSED WELL. 

WIND ROSES WERE ALSO AVAILABLE FOR VISIBILITY CONDITIONS 

IN EXCESS OF THREE MILES WITH CEILINGS OF 1000 - 3000 FEET. 

THESE CONDITIONS OCCURRED AT JACKSON 11.5 PERCENT OF THE 

TIME AND WOULD PERMIT FLIGHT OPERATIONS FOR SOME PORTION 

THEREOF. 

DETERIORATION OF WEATHER CONDITIONS FOR FLIGHT PURPOSES 

IS NOT LINEAR, AS NOTED FROM REVIEW OF DATA OBSERVATIONS. 

ALTHOUGH CEILING LIMITS BETWEEN 1000 - 3000 FEET WERE 

OBSERVED 11.5 PERCENT OF THE TIME, MORE THAN 50 PERCENT 

OF THESE OBSERVATIONS RECORDED CEILINGS IN THE 2500 - 3000 

FEET RANGE. 

CONSIDERING ALL VISIBILITY FACTORS, WEATHER CONDITONS 

AT THE SITE SHOULD BE ACCEPTABLE FOR HELICOPTER OPERATIONS 

AT LEAST 90 PERCENT OF THE TIME. MORE IMPORTANT THAN THIS 

PERCENTAGE, HOWEVER, IS THE MANNER IN WHICH POOR CEILING 

AND VISIBILITY CONDITONS OCCUR. THE PASSAGE OF A WINTER 

STORM FRONT THROUGH THE AREA TYPICALLY REQUIRES 1 - 2 DAYS 

AND PROHIBITS FLIGHT OPERATIONS FOR 24 - 48 HOURS. THIS 

SUGGESTS THAT, ALTHOUGH CEILING CONDITIONS WERE DOCUMENTED 

AS MARGINAL 11.5 PERCENT OF THE TIME ANNUALLY, THEY OCCURRED 

WITHIN A LIMITED TIME SPAN. OVERALL, IT IS ESTIMATED THAT 

HELICOPTER OPERATIONS SHOULD NOT BE HAMPERED FOR MORE THAN 

10 DAYS PER YEAR DUE TO POOR CEILING AND VISIBILITY. 

THUNDERSTORM ACTIVITY IN THE AREA WAS MENTIONED PREVIOUSLY 

AND SITE CONDITIONS SHOULD BE SIMILAR TO THOSE AT THE 

STAGING AREAS. THE ACTUAL IMPACT OF STORMS ON FLIGHT 

OPERATION SHOULD BE MINIMAL DUE TO THE SHORT DURATION OF 

EACH PASSING STORM CELL. 
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6.4 CONCLUSIONS 

OVERALL, METEOROLOGICAL CONDITIONS FOR FLIGHT OPERATIONS 

APPEAR QUITE FAVORABLE. PARTICULAR ATTENTION SHOULD BE 

GIVEN TO VISIBILITY, CEILING, AND WIND CONDITIONS BETWEEN 

THE STAGING AREA AND DRILL SITE TO ASSURE THAT ACCEPTABLE 

WEATHER EXISTS OVER THE ENTIRE FLIGHT PATH. 

WIND CONDITIONS DESERVE FURTHER MENTION WITH REGARD TO 

CHILL FACTORS AND THEIR IMPACT ON HUMAN AND MECHANICAL 

OPERATIONS. TABLE 11. (REPRINT FROM THE AIRCRAFT OWNERS 

& PILOTS ASSOCIATION'S HANDBOOK FOR PILOTS), PROVIDES A 

COMPUTATION SHOWING HOW WINDS REDUCE EFFECTIVE TEMPERATURES. 

THESE FACTORS MUST BE CONSIDERED IN DETERMINING SAFE 

HELICOPTER OPERATING PARAMETERS. 

FINALLY, WE ANTICIPATE THAT ACCEPTABLE FLIGHT CONDITIONS 

SHOULD PREVAIL MOST OF THE TIME, WITH AN ESTIMATED 15 DAYS 

ANNUALLY LOST TO POOR WEATHER CONDITIONS. 



 

TABLE 11. 

Cooling Power of Wind on Exposed Flesh Expressed as an Equivalent Temperature 

Estimated 
wind speed 

(In mph) 

calm 

5 

10 

15 

20 

25 

30 

35 

40 

Wind speeds 
greater than 
40 mph have 
little added 
• Ifect. 

Actual Thermometer reading (F.) 

50 40 30 20 10 0 -10 -20 -30 -40 -50 

EQUIVALENT TEMPERATURE (F.) 

50 40 30 20 10 0 -10 

48 37 27 16 6 -5 -15 

40 28 16 4 -9 -24 

38 22 9 -5 -18 

32 18 4 -10 

30 16 0 -15 

28 13 -2 -18 

27 11 -4 -20 

26 10 -6 -21 

LITTLE DANGER (for INCREASING 
property clothed person) DANGER GREAT DANGER 
Maximum danger of false Danger from freezing 
sense of security. of exposed flesh. 

Source: NAVMED Bulletin 5052.21 
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7.0 HELICOPTER ANALYSIS 

7.1 LOAD HANDLING REQUIREMENTS: 

OUR APPROACH TO HELICOPTER ANALYSIS AND SELECTION WAS 

INITIALLY CONCEIVED AS AN ITERATIVE PROCESS IN WHICH 

LOADS TO BE TRANSPORTED WOULD BE WEIGHED AGAINST 

HELICOPTER AVAILABILITY, PERFORMANCE, AND FLIGHT-HOUR 

COSTS. 

IT QUICKLY BECAME EVIDENT THAT THE PARKER TBA 2000 WOULD 

BE THE MOST COST-EFFICIENT RIG FOR THIS PROJECT. THE 

RIG WAS ORIGINALLY DESIGNED TO BE DISASSEMBLED FOR TRANS-

PORT INTO COMPONENTS WEIGHING ABOUT 4,000 POUNDS EACH. 

IT WAS SOON ESTABLISHED FURTHER THAT ALL OTHER SUPPORT 

EQUIPMENT AND SUPPLIES COULD BE PROVIDED IN LESS THAN 

20,000 LB. UNITS. IN FACT, MOST ITEMS COULD BE PACKAGED 

IN LOADS WEIGHING NO MORE THAN 4,000 (+ 200) LBS. ONLY 

19 LOADS OVER 4,200 LBS. ARE REQUIRED (SEE TABLE 10). 

TWO LOAD CATEGORIES, NORMAL AND OVERWEIGHT, WERE ADOPTED 

FOR OUR ANALYSIS. NORMAL LOADS ARE LESS THAN 4,200 LBS. 

AND TECHNICALLY, OVERWEIGHT LOADS RANGE FROM 4,201 LBS. 

TO 20,000 LBS. HOWEVER, THE 4,210-LB. CEMENTING UNITS 

(ITEM 8. TABLE 10) WILL PROBABLY BE MOVED AS A NORMAL LOAD. 

WITH THIS EXCEPTION, OVERWEIGHT LOADS RANGE IN SIZE FROM 

ABOUT 9,000 TO 20,000 LBS. 

WE CONCLUDED, THEREFORE, THAT MOBILIZING THE DRILLING 

OPERATIONS EFFICIENTLY, WILL REQUIRE A SUITABLE MEDIUM-

LIFT HELICOPTER FULL TIME AND A HEAVY-LIFT AIRCRAFT ONLY 

IN THE INITIAL AND FINAL PROJECT PHASES. MINIMUM PAYLOAD 

CAPABILITIES REQUIRED OF THE MEDIUM AND HEAVY-LIFT HELI-

COPTERS ARE OUTLINED BELOW. THESE LIFT CAPABILITIES ARE 

IN ADDITION TO THE CREW, SUFFICIENT FUEL FOR A NINETEEN-
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MINUTE FLIGHT, PLUS AN ADDITIONAL TWENTY-MINUTE FUEL RESERVE.* 

MEDIUM-LIFT HEAVY-LIFT 
HELICOPTER HELICOPTER 

PRESSURE PAYLOAD PAYLOAD 
ALTITUDE TEMPERATURE (EXTERNAL) (EXTERNAL) 

9,000 70° F. 4,000 LBS. 18,000 LBS. 

50° F. 4,300 LBS. 20,000 LBS. 

7.2 POTENTIALLY SUITABLE AIRCRAFT: 

HELICOPTERS LISTED IN TABLE 12. WERE CONSIDERED. IN OUR 

MEDIUM-LIFT CATEGORY, SIKORSKY MODELS S61L AND S61N WERE 

DISQUALIFIED BECAUSE OF COST ($4,000,000 EACH) AND IN-

EFFICIENCY AT HIGHER ALTITUDES. MODEL S58T IS TOO LIGHT 

FOR EVEN NORMAL LIFTS. AEROSPATIALE MODELS SA 315B AND 

SA 330 WERE BOTH TOO LIGHT AND TOO EXPENSIVE FOR NORMAL 

LIFTS. THE SUPER PUMA, COSTING ABOUT $4,000,000 WOULD 

BE EXCESSIVELY EXPENSIVE AND ITS AVAILABILITY IN THE UNITED 

STATES SEEMS TO BE POOR. OF THE BELL MODELS, ALL BUT THE 

214 WERE DISQUALIFIED BECAUSE OF INSUFFICIENT CARRYING 

CAPACITY AT 10,000 FEET (ALLOWANCE WAS MADE FOR OPERATIONS 

AT 9,000 FT.). BOEING'S KV107 IS SLIGHTLY HEAVY FOR NORMAL 

LIFTS AND TOO LIGHT FOR THE HEAVY ONES. 

CHOICE AMONG HEAVY-LIFT HELICOPTERS IS LIMITED TO THOSE 

PRODUCED BY SIKORSKY AND BOEING. THE S64 SKYCRANE IS USED 

FOR DRILL RIG MOBILIZATION AND SUPPORT THROUGHOUT THE 

WORLD BUT, FOR OPERATION AT 9,000 FEET, OPERATORS OF THE 

CRAFT EXPRESSED CONFIDENCE IN LIFTING ONLY 12,000 TO 13,000 

LBS., CONSIDERABLY LESS THAN DATA IN TABLE 12. WOULD SUGGEST. 

EVERGREEN HELICOPTERS HAS A SKYCRANE AVAILABLE BUT THEIR STAFF 

DISCOURAGED ITS USE WITH LOADS GREATER THAN 12,000 LBS. AT 

9,000 FEET. 

* FOR SOME HELICOPTER MODELS, FLOWN IN A UTILITY CONFIGURATION, 

THE TWENTY-MINUTE RESERVE REQUIREMENT MIGHT BE LOWERED. FOR 

STUDY PURPOSES, HOWEVER, WE USE TWENTY MINUTES. 
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TABLE 12. HELICOPTERS EVALUATED FOR DRILLING SUPPORT AND MOBILIZATION 

MODEL COST 
EMPTY 
WEIGHT 

MAX GROSS 
WEIGHT 

USEFUL 
LOAD a 
SEA LEVEL 

USEFUL 
LOAD a 
10,000 FT. 

SIKORSKY 

S 61L 
S 61N 

APPROX. $4 MILLION 
SAME AS ABOVE 

11,704 
12,510 

TO 
19,000 
22,000 

8,000 
8,000 

LBS 
LBS 

5,600/FUEL 
5,600/FUEL 

(NO LONGER IN PRODUCTION - APPROX. 120 IN OPERATION WORLD WIDE) 

S 64 UNKNOWN 20,000 47,000 20,000 LBS 16,000 LBS 
S 58T $880,000(?) 7,900 13,000 5,000 LBS 2,500 LBS 

AEROSPATIALE 

SA3158 $530,000 2,250 5,070 2,750 LBS 2,000 LBS 
SA330 $3.2 MILLION 8,350 16,315 7,000 LBS 4,000 LBS 
SUPER PUMA $4 MILLION 8,500(EST) UNKNOWN 8,800 LBS UNKNOWN 

BELL 

204 $525,000 5,100 8,500 3,400 LBS 2,000 LBS 
(NO LONGER IN PRODUCTION) 
205 $895,000 5,197 9,500 INT 4,000 INT 3,000 LBS 

10,500 EXT 5,000 EXT 
212 $1,140,000 5,933 11,200 5,000 LBS 3,800(EST) 
214 $1,800,000 7,827 16,000 6,000 INT 6,000 LBS 

8,000 EXT 

BOEING 

CHINOOK $7.5 MILLION 20,655 51,000 28,000 LBS 22,000 LBS 
KV107 $3.8 MILLION 11,280 19,000 7,720 LBS 6,620 LBS 
(MANUFACTURED IN JAPAN) 



	

	 	

	

7.3 HELICOPTER SELECTION: 

RECOMMENDED HELICOPTERS FOR MOBILIZING AND SUPPORTING DRILLING 

OPERATIONS AT GETTY-RESERVE'S SITE ARE: 1) MEDIUM LIFT -

BELL 214; 2) HEAVY LIFT - BOEING CHINOOK, MODEL 234. THE 

ALTERNATE MEDIUM LIFT HELICOPTER WHICH WOULD BE SUITABLE BUT 

PERHAPS SOMEWHAT MORE EXPENSIVE IS THE BOEING KV 107. IT IS A 

TWIN ENGINE AIRCRAFT WHICH MAY PROVIDE AN ADDITIONAL MARGIN 

OF SAFETY AND LIFT OFFSETTING SOME ADDED COST. LIFT CAPACITY 

OF THE KV 107 AT 9,000 FEET/70°F IS ABOUT 5,000 LBS. IT COULD 

TRANSPORT THE NORMAL LOADS IN WARMER AIR THAN THE 214. 

INITIAL COST OF APPROXIMATELY $1,800,000, FOR THE BELL 214 

(COMPARED WITH $4,000,000, FOR THE SIKORSKY SERIES 61) SIGNIFI-

CANTLY REDUCES FLIGHT-HOUR RATES FOR THE 214. COMPARED TO THE 

61, THE BELL CRAFT IS ALSO NEARLY 4,000 POUNDS LIGHTER AND YET 

HAS NEARLY THE SAME USEFUL LOAD AND PAYLOAD CAPABILITIES. 

A DETAILED STUDY OF THE BELL 214'S PERFORMANCE IN 

ENVIRONMENT CONFIRMS THAT IT CAN SAFELY TRANSPORT ALL NORMAL 

LOADS. THE GROSS WEIGHT AND PAYLOAD-VERSUS-TEMPERATURE FUNCTIONS 

FOR A 9,000 FT. PRESSURE ALTITUDE (SHOWN IN FIGURE 10) INDICATE 

A PAYLOAD CAPABILITY OF ABOUT 4,000 LBS., IN 70°F. AIR AND 

ABOUT 5,000 LBS. IN 50° AIR, WHILE HOVERING OUT OF GROUND EFFECT. 

FOR THIS EVALUATION, WE USED A CONSERATIVE ESTIMATE OF 4 ROUND 

TRIPS PER HOUR BETWEEN THE STAGING AREA AND DRILL SITE. MORE 

COULD BE MADE BUT THIS ALLOWS FOR UNFORSEEN, BUT PROBABLE, DELAYS 

IN PLANNED LIFT CYCLES AND FOR LIBERAL AMOUNTS OF PILOT REST 

TIME. SUCH AN INTENSE FLYING SCHEDULE, WITH REPEATED PICK-UPS 

AND DROP-OFFS, CAN BE UNUSUALLY TIRING. TIME TO PERIODICALLY 

GET OUT OF THE AIRCRAFT TO 'STRETCH THE LEGS' AND RELAX WILL 

CONTRIBUTE TO SAFE OPERATION WITH NO SIGNIFICANT COST PENALTY. 

IN ADDITION, TOO RAPID DELIVERY OF MATERIAL TO THE SITE CAN 

CAUSE AS MANY PROBLEMS AS DELAYED DELIVERIES. 
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FIGURE 10. 

GROSS WEIGHT AND PAYLOADS AT 9,000 FT. PRESSURE ALTITUDE 

BELL 214B AND 214B-1 
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WE RECOMMEND THE MISSION PROFILE SHOWN BELOW: 

HOURLY MISSION PROFILE: 4 ROUND TRIP/HOUR 

FUEL LOAD,ELAPSED CUMULATIVE 
POUNDS TIME, FLIGHT 

MINUTES TIME,MIN. 

1) WARM UP AND TAKE OFF 654 2.0 2.0 

2) HOGE PICK UP EXT. LOAD #1 1.5 3.5 

3) CRUISE OUTBOUND 0 75 MPH 3.5 MILES 3.0 6.5 

4) HOGE DEPOSIT LOAD #1 1.0 7.5 

5) CRUISE INBOUNT, NO LOAD 0 75 MPH 3.0 10.5 

6) HOGE PICK UP EXT. LOAD #2 1.5 12.0 

7) CRUISE OUTBOUND 3.0 15.0 

8) HOGE DEPOSIT LOAD #2 1.0 16.0 

9) CRUISE INBOUND 3.0 19.0 

10) LAND WITH 20 MIN. RESERVE & REFUEL 335 
(ADD 19 MIN. FUEL = 47.5 GAL., 319 LBS.) 7.0 

11) WARM UP AND TAKEOFF 654 2.0 21.0 

12) HOGE PICK UP EXT. LOAD #3 1.5 22.5 

13) CRUISE OUTBOUND 3.0 25.5 

14) HOGE DEPOSIT LOAD #3 1.0 26.5 

15) CRUISE INBOUND 3.0 29.5 

16) HOGE PICK UP LOAD #4 1.5 31.0 

17) CRUISE OUTBOUND 3.0 34.0 

18) HOGE DEPOSIT LOAD #4 1.0 35.0 

19) CRUISE INBOUND 3.0 38.0 

20) LOAD WITH 20 MIN. RESERVE 335 
SERVICE AIRCRAFT - PILOT REST PERIOD 15.0 

TOTAL ELAPSED TIME 60 MINUTES: FLIGHT TIME 38 MIN. 

AT FIRST GLANCE, THE 20-MINUTE FUEL RESERVE REQUIREMENT 

MAY SEEM EXCESSIVE, CONSIDERING THE AIRCRAFT IS NEVER 

MORE THAN 4 TO 5 MINUTES FROM A REFUELING PAD. 
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HOWEVER, MOST HELICOPTERS ARE EQUIPPED WITH A 20-MINUTE 

FUEL WARNING LIGHT WHICH PRODUCES A 'PREDICTABLE AND IN-

GRAINED' PILOT REACTION WHEN IT COMES ON. HELICOPTER 

MANUFACTURERS ALSO WARN THAT CERTAIN MANEUVERS PERFORMED 

WITH LESS THAN A 20-MINUTE SUPPLY CAN CAUSE THE FUEL PUMPS 

TO SUCK AIR RESULTING IN FLAMEOUT IN TURBINE AIRCRAFT. 

A MODEST PAYLOAD REDUCTION OF ABOUT 335 LBS., IS REQUIRED 

TO MAINTAIN A 20-MINUTE FUEL RESERVE AND WE RECOMMEND 

FOLLOWING THE PROCEDURE STRICTLY. CARGOS THAT MIGHT REQUIRE 

DECREASING THE FUEL LOAD SHOULD BE RE-SCHEDULED FOR TRANS-

PORT DURING COOLER PERIODS WHEN LIFT IS SIGNIFICANTLY IN-

CREASED. 

FUEL REQUIREMENTS HAVE BEEN DEVELOPED THAT ARE CONSISTENT 

WITH FLIGHT TIMES SHOWN IN THE MISSION PROFILE AND THE 

20-MINUTE RESERVE RECOMMENDATION: 

FUEL REQUIREMENT: 19 MIN. FLIGHT + 20 MIN. RESERVE = 39 MINUTES 
OF FUEL 

FUEL CONSUMPTION: BELL 214 - 150 GALLONS/HOUR 6.71 LBS/GALLON 
(2.5 GALLONS/MINUTE) 

AMOUNT & WEIGHT OF FUEL: 39 MINUTES X 2.5 GPM = 97.5 GALLONS 
97.5 GALLONS X 6.71 LBS/GALLON = 654 LBS. 

WE HAVE USED THIS FUEL WEIGHT AND BELL'S ESTIMATED WEIGHT 

OF THE 214 IN EXTERNAL LOAD CONFIGURATION TO PREPARE THE 

PAYLOAD VS TEMPERATURE DIAGRAM (FIGURE 10. B). 

AIRCRAFT WEIGHT (EXTERNAL LOAD CONFIGURATION) 7715 LBS. 

PILOT 180 

FUEL 654 

8549 LBS. 

THE ALLOWABLE GROSS WEIGHT FOR HOVERING OUT OF GROUND 

EFFECT AT 9,000 FEET MINUS 8549 LBS. REPRESENTS THE 

PAYLOAD. THE GROSS WEIGHT-VERSUS-TEMPERATURE FUNCTION 

SHOWN IN FIGURE 10.A WAS DEVELOPED USING BELL HELICOPTER'S 

DATA, 
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PERFORMANCE OF THE BOEING CHINOOK HAS BEEN ESTABLISHED 

FROM THE MANUFACTURER'S SPECIFICATIONS 

EMPTY WEIGHT OF THE UTILITY MODEL CHINOOK IS 21, 112 LBS. 

ITS FUEL CONSUMPTION IS 413 GALLONS PER HOUR. WE HAVE 

CALCULATED THE CHINOOK'S PAYLOAD FOR THE SAME MISSION 

PROFILE AND FUEL REQUIREMENTS USED FOR THE MEDIUM HELI-

COPTER. 

FUEL REQUIREMENT: 19 MINUTE FLIGHT + 20 MIN. RESERVE = 39 MINUTES 

FUEL CONSUMPTION: 413 GALLONS/HOUR 0 6.71 LBS/GALLON 
6.88 GAL/MIN.) 

AMOUNT & WEIGHT OF FUEL: 6.88 GAL/MIN. X 39 MIN. = 269 GALLONS 
269 GALLONS X 6.71 LBS/GALLON = 1805 LBS. 

BOEING'S PERFORMANCE DATA FOR HOVERING OUT OF GROUND EFFECT 

INDICATE AN ALLOWABLE GROSS WEIGHT OF ABOUT 

45,000 LBS., AT A PRESSURE ALTITUDE OF 9,000 FEET AND A 

STANDARD TEMPERATURE OF 23.5°C (74.3°Fr. PAYLOAD IS CALCULATED 

BELOW. 

ALLOWABLE GROSS WEIGHT 45,000 LBS. 

AIRCRAFT WEIGHT -21,112 

FUEL - 1,805 

PILOT 180 

PAYLOAD 21,903 LBS. 

THE CHINOOK CAN EASILY TRANSPORT ALL OVERWEIGHT ITEMS 

LISTED IN TABLE 10. 

*DETAILED PERFORMANCE-VERSUS-TEMPERATURE SPECIFICATIONS 

WERE NOT AVAILABLE TO US DURING THE STUDY. HOWEVER, LIFT 

WILL INCREASE AS TEMPERATURE DROPS. IF THE BOEING 234 

MEETS THE REQUIREMENTS AT 74.3°F, IT WILL EXCEED THEM AT 

LOWER TEMPERATURES. 



	

	

	

7.4 ESTIMATED FLIGHT—HOUR COSTS AND AVAILABILITY: 

A SURVEY OF COMPANIES PROVIDING BELL 214 HELICOPTERS 

REVEALED A CONFUSING ARRAY OF PRICE SCHEDULES. RATES 

DEPEND ON LENGTH OF TIME AN AIRCRAFT IS USED AND THE 

NUMBER OF FLIGHT—HOURS INVOLVED. 

SHORT—TERM USE OF A 214 COSTS ABOUT $2000 PER FLIGHT HOUR. 

LONGER TERM USE IS BILLED AT $90,000 PER MONTH PLUS $800 

PER FLIGHT HOUR. SEVERAL COMPANIES WERE WILLING TO NEGOT— 

IATE FIXED FEE FOR A YEAR'S CONTRACT. 

NONE OF THE COMPANIES CONTACTED WERE WILLING TO OFFER A 

QUOTE FOR A 1982 STARTING DATE, BUT A PLANNING NUMBER OF 

$1,600,000 FOR A 12—MONTH CONTRACT OF ROUGHLY 1700 FLIGHT— 

HOURS EMERGED. THIS AMOUNT IS SUBSTANTIALLY LOWER THAN 

THE QUOTED MONTHLY RATES: 

REGULAR RATE: 

12 MONTHS a0 90,000 = $1,080,000 

1700 HRS 0 800 = $1,360,000 

$2,440,000 

NEGOTIATED RATE: 

12 MONTHS $1,600,000 

1700 HRS INCLUDED 

$1,600,000 

CONSIDERING THAT THE PURCHASE PRICE OF A BELL 214 IS 

ABOUT $1,800,000, THE NEGOTIATED RATE SEEMS REASONABLE 

IN LIGHT OF NORMAL AMORTIZATION, OPERATING AND MAINT— 

AINANCE COSTS, AND PROFIT ASCRIBED TO AN AIRCRAFT BY 

COMMERCIAL OPERATORS. 
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AT PRESENT, THERE ARE NO BOEING CHINOOKS IN COMMERCIAL 

OPERATION IN THE UNITED STATES. BOEING REPRESENTATIVES 

INDICATE THE COMPANY'S PRODUCTION OF CHINOOKS IS COM-

MITTED THROUGH 1981 AND THAT PROSPECTS OF DIVERTING A 

UNIT, EVEN FOR A SHORT PERIOD OF TIME, ARE DISCOURAGING. 

THE COMPANY, ITSELF, SOUGHT PURCHASER APPROVAL TO DIVERT 

A UNIT FOR DISPLAY AT THE ANNUAL PARIS AIR SHOW BUT 

WAS REJECTED. 

WITH REGARD TO AVAILABILITY IN 1982, HOWEVER, BOEING 

REPORTS THAT OPTIONS HELD BY TWO U.S. COMMERCIAL OPERATORS 

HAVE BEEN CONVERTED TO FIRM CONTRACTS FOR DELIVERY IN 

'82. WE AGREED NOT TO IDENTIFY THE FIRMS BUT BOTH ARE 

CREDIBLE COMPANIES THAT PROVIDE RELIABLE COMMERCIAL 

SERVICE. 

PENDING A QUOTE FROM THE FIRMS, THEMSELVES, PROBABLE 

FLIGHT-HOUR COSTS OF $7,500 WERE ESTIMATED BY BOEING. 

THIS COMPARES FAVORABLY WITH EVERGREEN HELICOPTERS RATES 

FOR THEIR SKYCRANES. SCHEDULING THE CHINOOKS MUST BE 

DONE WELL BEFORE PROJECT START-UP, BUT MAXIMUM COOPERATION 

OF THE OPERATORS IS EXPECTED BECAUSE OF THE POTENTIAL 

MARKET FOR SUPPORT SERVICES IN OIL AND GAS PRODUCTION. 

ESTIMATED PROJECT COSTS INCLUDE 16 HOURS USE OF THE 

CHINOOK PLUS TWO FERRY RUNS OF 10 HOURS EACH. SIXTEEN 

HOURS IS MORE AIR TIME THAN IS REQUIRED TO MOBILIZE 

OVERWEIGHT LOADS BUT, AS THE DRILLING OPERATOR MAY 

WISH TO TRANSPORT OTHER EQUIPMENT AND SUPPLIES WHILE 

THE HEAVY AIR CRAFT IS AVAILABLE, WE HAVE INCLUDED 

SOME EXTRA TIME. 

ESTIMATED COSTS OF HELICOPTER SUPPORT ARE OUTLINED BELOW: 



	 		

	 	

	

	

	

HEAVY-LIFT HELICOPTER: BOEING CHINOOK MODEL 234 

AVAILABLE 1982 COST: APPROX. $8,000,000 

FLIGHT TIME: 16 HRS.@ $7,500 $ 120,000 

FERRY TIME: 20 HRS 0 $7,000 140,000 

SUBTOTAL: $ 260,000 

MEDIUM-LIFT HELICOPTER: BELL MODEL 214 

AVAILABLE 1981 COST: APPROX. $1,800,000 

12 MONTH CONTRACT FOR 1700 HRS.$1,600,000 

SUBTOTAL: $1,860,000 

CONTINGENCY 0 10% 186,000 

TOTAL ESTIMATED COST: $2,046,000 

7.5 RISK: 

THE NATIONAL HELICOPTER ASSOCIATION PROVIDED ACCIDENT, 

INJURY, AND FATALITY STATISTICS FOR HELICOPTER OPERATIONS. 

FEDERAL REGULATIONS REQUIRE ALL ACCIDENTS, REGARDLESS 

OF THE AMOUNT OF DAMAGE OR SERIOUSNESS, TO BE REPORTED. 

CONSEQUENTLY, ACCIDENT RATES APPEAR QUITE HIGH. SERIOUS 

ACCIDENTS, RESULTING IN MAJOR DAMAGE AND INJURY, AND 

FATAL ACCIDENTS ARE INCLUDED IN THE TOTALS BUT, BECAUSE 

OF THEIR OBVIOUS IMPORTANCE IN ASSESSING PERSONNEL 

RISK, THEY ARE ALSO REPORTED SEPARATELY. 

* SEE TABLE 13. 
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TABLE 13. 

ACCIDENT, INJURY, AND FATALITY STATISTICS FOR HELICOPTER OPERATIONS 

1979 

TOTAL HOURS FLOWN 2,555,235 (ESTIMATED) 

ACCIDENTS 279 

SERIOUS ACCIDENTS, CRASHES, 
RESULTING IN INJURY OR DEATH 67 

ACCIDENTS RESULTING IN INJURY 33 

NUMBER OF PEOPLE INJURED 64 

ACCIDENTS RESULTING IN FATALITIES 34 

NUMBER OF DEATHS 61 

ACCIDENT RATE 10.91 (PER 100,000 HOURS) 

CRASH FREQUENCY 2.62 

ACCIDENT WITH INJURY RATE 1.29 

INJURY RATE 2.50 

FATAL ACCIDENTS RATE 1.33 

FATALITY RATE 2.39 

1980 

TOTAL HOURS FLOWN 2,800,000 (ESTIMATED) 

ACCIDENTS 299 

SERIOUS ACCIDENTS, CRASHES, 
RESULTING IN INJURY OR DEATH 81 

ACCIDENTS RESULTING IN INJURIES 36 

NUMBER OF PEOPLE INJURED 60 

ACCIDENTS RESULTING IN DEATH 45 

NUMBER OF DEATHS 94 

ACCIDENT RATE 10.68 (PER 100,000 HOURS) 

CRASH FREQUENCY 2.89 

ACCIDENT WITH INJURY RATE 1.29 

INJURY RATE 2.14 

FATAL ACCIDENT RATE 1.61 

FATALITY RATE 3.36 



	

	

	

	

	

	

	

	

	

	

RISK ESTIMATES CONNECTED WITH HELICOPTER MOBILIZATION AND 

SUPPORT OF DRILLING GETTY-RESERVE'S BEAR THRUST WELL ARE 

BASED ON 1720 FLIGHT HOURS. THE PILOT WILL BE FLYING ALONE 

85 PER CENT OF THAT TIME. 

PILOT AND CARGO ONLY 1462 HOURS 

PILOT AND PASSENGERS 258 HOURS 

TOTAL HOURS 1720 

WITH ONLY THE PILOT IN THE HELICOPTER, INJURY AND DEATH 

RATES ARE PROJECTED FROM THE 'ACCIDENT-WITH-INJURY' AND 

'FATAL ACCIDENT' RATES. WHEN PASSENGERS ARE ABOARD, THE 

OVERALL INJURY AND FATALITY RATES ARE USED TO PROJECT PROBABLE 

'HAPPENINGS'. A SAMPLE CALCULATION OF THE 'ADJUSTED' INJURY 

RATE FOR THESE CIRCUMSTANCES IS SHOWN BELOW: 

PILOT ONLY 1.29 X 1462 = 1885.98 

PILOT & PASSENGERS 2.14 X 258 = 552.12 

1720 2438.10 

ADJUSTED RATE = 2438.101720 = 1.42 PER 100,000 HOURS 

THE ADJUSTED FATALITY RATE IS A SIMILAR CALCULATION 

BASED ON 1980 STATISTICS, OUR ESTIMATES OF THE NUMBER OF 

ACCIDENTS, CRASHES, INJURIES, AND DEATHS WHICH MIGHT OCCUR 

WITH HELICOPTER MOBILIZATION IS: 

ACCIDENTS = 10.68 100,000 X 1720 = 0.184 

CRASHES = 2.89 ÷ 100,000 X 1720 = 0.050 

INJURIES = 1.42 100,000 X 1720 = 0.024 

DEATHS = 1.87 = 100,000 X 1720 = 0.032 



MAKING A 'NUMBERS GAME' OF HUMAN INJURY OR DEATH CAN SEEM 

AN UNCONSCIONABLE EXERCISE, YET THE NEED TO ANALYZE RISK 

IS UNDENIABLE. UNFORTUNATELY, THE ONLY TOOLS WE HAVE ARE 

NUMBERS. 

To PLACE RISK IN PERSPECTIVE, THE STATISTICAL DATA CAN BE 

STATED ANOTHER WAY. IF THE PROPOSED HELICOPTER MOBILIZATION 

WERE REPEATED 5.43 TIMES, ONE ACCIDENT MIGHT OCCUR; REPEAT 

IT 20.0 TIMES AND ONE CRASH MIGHT BE EXPECTED; 41.66 TIMES 

AND SOMEONE MIGHT BE INJURED; 31.25 TIMES AND A FATALITY 

COULD RESULT. 

THE READER MUST BEAR IN MIND THAT THESE RISK LEVELS REPRESENT 

THE HELICOPTER INDUSTRY'S OPERATIONS AS A WHOLE, AND ARE NOT 

A FUNCTION OF A PARTICULAR HELICOPTER USED IN THIS PARTICULAR 

APPLICATION. STRICT ADHERENCE TO PROVEN SAFETY PROCEDURES 

CAN CUT THIS RISK BY AT LEAST 50%. 



8.o PROJECT LOGISTICS 

8.1 SLING LOAD BREAKDOWN: 

SLING LOAD BREAKDOWN FOR ALL ANCILLARY DRILLING EQUIPMENT 

AND SUPPLIES ARE TABULATED IN TABLE 14. DRILLING COMPO-

NENTS WERE LISTED PREVIOUSLY IN SECTION 4.6. COST ESTIMATES 

FOR EACH ITEM ARE INCLUDED FOR EASY REFERENCE. 



	 	

		
		

	
		 		

	 	

		
		 	 	

	

			
			 	 	 	
	 	 	
		 		
		 	
				
	 	 		

 

			

	 			 	 	 	
			 		 	

	 	 	 
	
	
	

			
	 	 	 	 	

	

				 	
	 	
	

			

	
	 	 	

	 	
	

				 	

	

			

			
			
			

							
							

	

	 		 	

	 		 	

		 	 	
			 	 	
			 	 	
			 	 	
			 	 	
			  	
			 	

			 		 	

TABLE 14. SLING LOAD BREAKDOWN - EQUIPMENT AND SUPPLIES 

Loads F.O.B. 
Total @ 4,000, Cost Lifts Per 

Item 
Minimum Minimum weight Or Under Unit Total Jackson Hour One Hours, One Total 

Dimensions Unit Wt. Pounds Calc. Actual Cost Cost Wyoming Heilcoptor Helicopter Hours 

Stapiliza7lon 26" hole 
2 Non-Rotat,ng Stab. mandrel 8"x8' 1,160 2,320 S 410.00 S 820.30 
2 Non-Rotating Sleeves 26"x18" 150 300 1,525.00 3,050.00 
1 Equal,zer 8 1/4"x7 1/2' 1,190 1,190 1 1 6,000.00 4 .25 

3,810 NET 30 DAYS RENTAL $9,870.00 .25 

Stabilization 20" Hole 
2 Non-Rotating Stab. Sleeves 20"x18" 125 250 S 410.00 S 820.00 

NET 30 DAYS RENTAL 9,870.00 

Stabilization 17 1/2" HoLe 
Non-Rotating Stab. Sleeves 17 1/2"x18" 84 168 S 950.00 S 1,090.00 
4 KnocAout Bade Stabilizer Body 17 1/2"x8' 2,060 8,240 3,900.00 
4 Sets Stabilizer Blades, install. 384 1,536 3,360.00 13,440.00 
12 Sets Stabilizer Blades, replace. 384 4,608 3,360.00 40,320.00 
2 Short Drill Coilars 8"x10' 1,508 3,016 1,015.00/30 Days 2,030.00 
2 3-Pt. Roller Reamers 17 1/2"x7 1/2' 2,300 4,600 1,400.00 2,800.00 
8 Sets Hard Cutters 239 __L.2_!_?. 6.1 7 4,960.00 39 6E0-.00 4 1.75 

24,330 5I01,230.00 1.75 

Stabilization 12 1/4" Hole 

2 Non-Rotating Stub. SInovos 12 1/4"x18" 60 120 S 590.00 S 1,180.00 
4 Knockout Blade Stabilizer Bodies 12 I/4"x8' 1,700 3,400 475.00 1,900.00 

16 Sets Replacement Blades 384 6,144 3,360.00 53,760.00 

2 6-Pt. Roller Reamers 12 1/4"x131 2,230 4,460 1,400.00 2,800.00 
2 Sets marc Reamer Cutters Installed 140 280 2,510.00 5,020.00 

16 Sets Revacement Cuters (Med.) 136 816 1,350.00 8,100.00 

6 Sets Replacement Cutters (Hard) 140 840 
16,060 4.1 5 

2,510.00 15,060.00 
S87,820.00 4 1.25 1.25 

Stabilization 8 3/4" hole 
4 Blade Stabilizers 8 3/4"x6' 630 2,520 S 350.00 S 1,400.00 

4 Sets B,ades Installed 120 480 1,760.00 7,040.00 

'2 Sets Replacement Blades 120 1,440 1,760.00 21,120.00 

2 Snort Orill Collars 6 1/4"x8' 724 1,448 530.00/30 days 1,060.00 

2 6-Pt. Roller Realers w/Cutters 8 3/4"x10' 1,160 2,320 1,050.00 2,100.00 

2 Sets Rogers Installed med. 45 90 710.00 1,420.00 

2 Sets Ro,,ers instailea hard 44 88 1,300.00 2,600.00 

6 Sets Rep,acement Rollers med. 45 270 710.00 4,260.00 

6 Sets Replacement Rollers Hard 44 264 
8,920 2.2 3 

1,300.00 7,800.00 
548,000.00 4 .75 .75 

Stabilization 6" Hole 
2 6-Pt. Roller Reamers 6"x8'9" 492 984 51,050.00 S 2,100.00 

4 3-Pt. Rol,er Reamers 6"x5'6" 242 968 450.00 1,800.00 

6 Roller Reamer Cutters Installed 18 108 585.00 3,510.00 

2 Reamer Gutters Hard 17 34 1,240.00 2,480.00 

18 Reamer Cutters Medium 18 324 585.00 10,530.00 

6 Reamer Cutters Hard 17 102 1,240.00 7,440.00 

2 Short Drill Collars 4 1/8"x8' 315 630 425.00/30 days 850.00 
3,150 1 513,420.00 4 .25 .25 

Drill Stem Test Tools 10,000 2.5 3 14,500.00 S31,500.00 4 .75 .75 

Flange Spool & Slips-1 3,755 1 1 4 .25 
.25 

11-8" Drill Collars 
10-6" Drill Collars 
24-4" Drill Collars 

1-8"x25' 
I-6"x31' 
1-4"x31' 

3,925 
2,573 
3,255 

43,175 
25,730 
26,040 

11 
10 
8 

11 
10 
8 

4 

4 

4 

2.75 
2.5 
2 

TOTALS 94,945 7.25 

18,000' 
18,000' 

4 

3 
1/2" Drill 
1/2" Drill 

Pipe 
Pipe 

16.60 
15.50 

7-4 1/2"x31' 
8-3 1/2"x31' 

3,602.2 
3,999 

298,800 
279,000 

82.9 
69.8 

83 
70 

4 
4 

20.75 
17.50 

TOTAL D.P. 38.25 

CAS ING 
PER 100' 

Franklin 180'30" 157.6/ 1-30"x25' 3,940 28,368 7.2 8 5,475.00 9,855.00 10,374.36 4 2 

Boviaro 5,600'20" 169/ 1-20"x23' 3,887 946,400 243.5 244 13,065.00 731,640.00 781,515.30 4 61 

Lone Star 8,400' 13 3/8-88.2 
800' 13 3/8-81.4 
800' 13 3/8-88.2 

3,000' 9 5/8-62.8 
3,400' 9 5/8-53.5 
16,000' 7" 29.0 

1-13 3/8"x45' 
2-13 3/8"x24' 
1-13 3/8"x45' 
2-9 5/8"x31' 
2-9 5/8"x37' 
4-7"x34 1 

3,969 
3,907 
3,969 
3,893 
3,959 
3,944 

740,880 
65,120 
70,560 

188,400 
181,900 
464,000 

186.7 
16.7 
17.8 
48.4 
45.9 

117.6 

187 
17 
18 
49 
46 

118 

9,205.38 
7,636.40 
8,271.26 
6,057.84 
3,876.15 
2,173.38 

773,245.20 
61,091.20 
66,170.10 

181,735.20 
131,789.10 
347,740.80 

817,372.10 
64,969.20 
70,372.00 

192,954.60 
142,621.50 
369,612.80 

4 

4 

4 

4 

4 

4 

46.75 
4.25 
4.50 

12.25 
11.50 
29.50 

1,100' 7" 32.0 3-7"x41' 3,936 35,200 8.9 9 3,062.80 33,690.90 35,538.90 4 2.25 

Boviard 1,200' 5"-23 5-5"x34' 3,910 27,600 7.1 8 3,183.00 38 196.00 38 196.00 4 2 

176.00TOTAL 2,748,428 699.8 704 52,375,153.50 $2,613,526.76 
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TABLE 14. ( CONTINUED) 

Item 
Minimum 

Dimensions 
Minimum 
Unit wt. 

Total 
Weight 
Pounds 

@IT:Oh/ 
Or Under 

Calc. Actual 
Unit 
Cost 

Total 
Cost 

F.O.B. 

)j4C(cIssi; 

Lifts Per 
Hour One Hours, One Total 
Helicopter Helicopter Hours 

1 36" Hole Opener 
8 26" ̀•!ill Tootn Bits 
3 20" Mill Tooth Bits 

6 17 1/2" Mi:: Tooth Bits 
6 17 1/2" Insert Bits 
6 12 1/4" Miii Tooth Bits 

'6 12 1/4" insert Bits 
3 8 3/4" Mill Tooth Bits 
5 8 3/4" Insert Bits 
I 6" Mill Tootn Bit 
2 6" Insert Bits 
2 6" Diamond Bits 
2 6" Core Heads 
1 Core Barrel (2 pieces) 

36"x84" 
26"x36" 
20"x36" 
17 1/2"x30" 
17 1/2"x30" 
12 1/4"x24" 
12 1/4"x24" 
8 3/4"x18" 
8 3/4"x18" 
6"x12" 
6"x12" 
6"x12" 
6"x12" 
5"x30' 

2,600 
1,204 
653 
536 
569 
192 
224 

90 
90 
36 
39 
50 
25 

2,000 

2,600 
9,632 
5,224 
3,216 
3,418 
1,152 
3,584 
270 
450 
36 
78 
100 
50 

2,000 
31,806 

1 
2.4 
1.3 
1 
1 
1 
1 

-

I 
1 

10.7 

1 
3 
2 
I 
I 
1 
1 

-

1 
1 

12 

S 3,400.00 S 3,400.00 S 3,400.00 
8,899.00 71,192.00 71,192.00 
5,247.00 41,976.00 41,976.00 
4,763.00 28,578.00 28,578.00 
10,742.00 64,452.00 64,452.00 
1,963.00 11,773.00 11,778.00 
5,137.00 82,192.00 82,192.00 
905.00 2,715.00 2,715.00 

3,317.00 16,585.00 16,585.00 
787.00 787.00 787.00 

2,345.00 4,690.00 4,690.00 
9,000.00 18,000.00 18,000.00 
7,500.00 15,000.00 15,000.00 
6,000.00 6,000.00 6,000.00 

5367,345.00 5367,345.00 

4 
4 
4 
4 
4 
4 
4 
-

-
4 
4 

.25 

.75 

.5 

.25 

.25 

.25 

.25 
-

-
.25 
.25 

3 

Fishing Tools 2,000 2,000 1 1 S 38,000.00 4 .25 
.25 

800' Water Well Casing 5-7"x40' 4,000 16,000 4 4 S 847.00 S 8,470.00 S 9,310.00 4 1 
1 

Mud Cleaner 
Mud Cleaner Pump 

81 x101 x4 1 

81 x101 x4' 
3,500 
3,500 

3,500 
3,500 
7,000 

1 
1 
2 

1 
1 
2 

S 170.00 S 62,075.00 S 62,075.00 
55.00 20,050.00 20 050.00 

S 82,125.00 5 82,125.00 

4 
4 

.25 
.25 

.5 

H2$ Safety Oilind 
Extra Escape Packs 

60"x80"x50" 3,950 
750 4,700 1.2 2 

Supvn. 

S 432.00 

575.00 

5108,000.00 

14,375.00 
1.122,375.00 

4 .5 
.5 

Mud Tanks 15 5'x6'x20' 3,450 51,750 15 15 53,400 $51,000 $61,200.00 4 3.75 

3.75 

Pipe Racks - 20 36"x36"x30' 4,000 10,000 2.5 3 S 750 515,000 518,000.00 4 .75 

.75 

Fuel:Tanks Storage 
2 Rubber Storage S'x5'x12' 670 1,340 1 1 $6,617.50 $13,235.50 $14,000.00 4 .25 

.25 

5-Fuel Tanks, Supply 42"x82" Empty 1,000 $1,586.50 S 7,932.50 $ 8,195.00 

Fuel 400 gal. 3,920 3,197,400 815.7 816 .95/gal. $416,100.00 4 204 
204.25 

TOTAL 5438,295.00 

180'36" Hole 35 sacks 
gel equiv. 

4,000 62,500 15.6 16 SEE DETAIL SHEET $ 4,600.00 4 4 

4 

5,600'26" Hole 35 sacks 
gel equiv. 

4,000 593,450 148.4 149 SEE DETAIL SHEET $168,596.00 4 37.25 

37.25 

10,000'17 1/2" Hole 35 sacks 
gel equiv. 

4,000 6,726,400 1,681.6 1,682 SEE DETAIL SHEET 5982,175.00 4 420.5 

420.5 

15,400'12 1/4" Hole 35 sacks 
gel equiv. 

4,000 1,150,400 287.6 288 SEE DETAIL SHEET 5497,440.00 4 72.0 

72.0 

17,400'8 3/4" Hole 35 sacks 
gel equiv. 

4,000 •793,100 184.8 185 SEE DETAIL SHEET $261,770.00 4 46.25 

46.25 

18,000'6" Hole 35 sacks 
gel equiv. 

4,000 392,150 98 98 SEE DETAIL SHEET $238,165.00 4 24.5 

24.5 

TOTALS 9,718,000 52,152,746.00 604.5 

Propane Tanks - 25 37"x37"x10' 2,976 74,400 25 25 366.60 7,665.00 15,683.52 4 6.25 

Total Propane 6.25 

Liner Hanger 
13 3/8" x 9 5/8" 
7" x 5" 

4'x3'x9' 
4'x3'x9' 

2,000 
2,000 

2,000 
2,000 

1 
I 

29,676.00 
11_61111.00 

$41,356.00 

4 .25 
4 .25 

Total Liner Hanger 
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TABLE 14. ( CONTINUED ) 

Loads F.0.8. 
Total 0 4,0000 Cost Lifts Per Total 

Minimum Minimum Weight Or Under Unit Total Jackson wour One Hours, One Total 

Dimensions Unit wt. Pounds Calc. Actual Cost Cost Wyoming Helicopter Helicopter Hours 

CEMENT 6 CEMENT EnUIP. 

units cement 
pump equipment 20'x4' 17,440 

HOWCO 2 total 
4 4) $237,250.00 4 1.00 

650.00/day for 365 days 
1 mixing unit 20'x4' 4,000 4,000 1 1) 4 .25 

1.25 

35sx"G" 4,000 64,801 16.2 17 (including float equip.) S 14,150.00 4 4.25 
4.25

Cement 30"x36" 

4,000 140 (including float equip.) 1118,900.00 4 35 
35 

Cement 20"x26" 35sx"G" 558,250 139.6 

Cement 13 3/8"x17 1/2" 35sx"G" 4,000 107,916 27.0 27 (including float equip.) S 27,900.00 4 6.75 
6.75 

Cement 9 5/8"x12 1/4" 
Liner 35sx"G" 4,000 202,175 50.5 51 S 64,000.00 4 12.75 

12.75 

HOWCO 
Cement 7"x8 3/4" 35sx"G" 4,000 59,006 14.8 15 (including float equip.) S 23,200.00 4 3.75 

Cement 5"x6" Liner 35sx"G" 4,000 22,507 5.6 6 S 15,700.00 4 1.5 

1,070,375 263.7 266 5263,850.00 66.5TOTALS 

CAMP, 55 PEOPLE 
5450,000 4 4.5 

10'x28'x8' 4,000 72,000 18 18 (SELL ITEM)18-BUNK UNITS 
INC. ABOVE 4 3.75

4,000 44,000 11 11 (SELL ITEM) 

3.3 4 $620/MBF s 3,200
11-SERVICE UNITS 10.X28'X8' 4 1.0 
133-6x6X10' 2'X2'X1O' 4,000 13.200 

TIMBERS 
4 0.52 $100/DAY $ 36.500

2-100KW GENERATORS 4,000 8.000 2 

MEN PER DAY 535/DAY x 364 $509,600ESTIMATED AVERAGE OF 40CATERING 

9.755999.300137,200 34.3 35 

48.8 49 S 1,560.00 5280,800.00 1290,912.00 4 12.3 
12.3

-oduction Tubing 9-2 7/8"x41' 3,948 192,600 

-80-10.7#/ft. 

S 5,000 4 .25 
.25

aols, Rental d Purchased 4,000 4,000 1 1 

:orre:ation I. Perforating 4,000 4,000 1 1 S 80,000.00 4 .25 
.25 

lental Equipment 4,000 4,000 1 1 S 5,000.00 4 .25 
.25 

'Iowline 4,000 4,000 1 1 S 5,000.00 4 .25 
.25 

'elves d Meters 4,000 4,000 1 1 S 5,000.00 4 .25 
.25 

:hristmas Tree: 
rasing 6 Tubing Head 4,000 4,000 1 1 4 .25 
Jpper Section 4,000 4,000 1 1 4 .25 
!Iscellaneous Valves 1,500 1,500 I i S 170,000.00 $170,000.00 $174,000.00 4 .25 

TOTAL 9,500 3 1174,000.00 .75 

1cid, 15,000 ga1.890/gal. 333 gal. 4,000 135,000 45 45 5 2.50 S 37,500.00 4 11.25 
)ischarge Pipe d Hoses 4,000 8,000 2 2 4 .5 
cld Storage Bladders 5')(5'x12' 670 1,340 1 1 S 6,617.50 S 13,235.00 S 14,000.00 4 .25 

TOTAL 144,340 48 S 51,500.00 12 

:ALCIUM CHLORIDE 45 sacks 
HO/ 

3,600 400,000 /11.1 112 S 30.00 5150,000.00 $1,500,000.00 4 28 
28 

Stock Tanks 500 bbl 60 pcs. B 4,000 12,000 3.0 2 $30,000.00 S 60,000.00 S 60,630.00 4 .75 
200# ea. 

HEAVY LOADS 

Wire Line Logging 
Cable d Drum 7 Conductor 10,500 1 1 4 .25 

20,000 Line 
Operating Compartment 10,400 1 1 4 .25 

Drum Support Etc. 3,460 24,360 1 1 4 .25 

TOTALS 3 3 S368,962.00 .75 

Drilling Line 
5,000' Spool 1 3/8" 83.5#/ft, 18,000 18,000 1 1 4 .25 

TOTALS 1 1 .25 
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TABLE 14. ( CONTINUED ) 

Cost Lifts Per Total 
Total 

Total 
Total Jackson Hour One Hours, One 

Wyoming Helicopter Helicopter Hours 
Minimum Minimum weight Loads Unit 

Dimensions Unit Wt. Pounds Calc. Actual Cost Cost 

Bulldozer 
61 4"x71 1"x11'11" 17,200 25,200 1(20,000)1 4 .25 

05B 105 H.P. 4 .251 1 
4 .25 

Tracks 5,200 
14,000 1

BLADE 4 .25 
Forklift 14,0001 Cap. 98 1/2"x143"x84" 19,200 19,200 1 1 

1 

10,000 10,000 I I 5900.00/day 0 365 days 5328,500.00 4 .25
Data Unit - 1 8'x9 1/2'x20' 

.25 

BOP Stack 1 63 7/8"x41 I/2"x 

Double 117 1/4" 16,750 16,750 I 1 4 .25 

34 5/8"x 37 3/4"x 
4 .25

Single - 1 117 1/4" 9,652 9,652 1 1 
4 .25

Koomey - 1 56"x82"x71" 9,302 9,302 1 1 
11 4 .25

Spherical 8.0.P. - 1 42 1/2"x49" 9,600 9,600 

4 4TOTAL 

4 .52-HOWCO Cementer Modules 20'x4' 4,210 8,420 2 2 

.5 

(later Well Rig 20,000 
8,000 28,000 2 2 220.00/HR 30-10 hr. day $66,000.00 4 .5 

Truck !,ount 0-80 .5 

Treater 22'x7')(11 1 14,660 14,660 1 S20,000.00 4 .25 
.25 

Acidizing Pumps 17,000 102,000 6 6 S20,000.00 4 1.5 
1.5 

PERIODIC RESUPPLY ITEMS 

Lifts I 
Number F.O.B. Per Total 1 Helicopter Helicopter Hellcopte

Minimum 
Minimum Unit Total Loads Unit Jackson Hour Hours Hours/ Hours/ Hours/: 

Cost Week Month i YearDimensions Weight Weight Calc. Actual 1 Wyoming Helicopter Hours Per Days 

4 .75 

.95 
.75 5.25 21.0 252.00 

Diesel Fuel 486 gal. tank 4,000 12,000 3 Per gal. $2,280.00 

$2,280.003 Loads per day TOTALS 

Lubricants, 
4 .25

as needed 4,000 4,000 1 

.25 2.0 24.0 

4 .25
Food, Resupply 4,000 4,000 1 

1.0 12.0.25 .25 

4 .25Personnel Transfer 4,000 4,000 1 
14 168.0 

(Round Trip) 
.5 3.5 

4,000 4,000 1 Per gal. $1,917.00 4 .25 

.599 24 
Propane-8 tanks/mo. 

.25 .25 2 
478 
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8.2 POTENTIAL STAGING AREA LOCATIONS: 

POOR STAGING AREA SELECTION CAN SO ADVERSELY AFFECT THE 

FEASIBILITY OF RIG MOBILIZATION BY HELICOPTER THAT IT 

BECOMES A SINGULARLY IMPORTANT ITEM IN THE ANALYSIS. 

THE LIFTING CAPACITY OF ANY HELICOPTER IS SIGNIFICANTLY 

IMPAIRED AT HIGH ALTITUDE. THEREFORE, IN SELECTING A 

STAGING AREA, IT IS IMPORTANT THAT THE PROJECTED FLIGHT 

PATH TO THE DRILL SITE NOT REQUIRE THE AIRCRAFT TO FLY 

UNNECESSARILY HIGH. FOR EXAMPLE, A FLIGHT PATH THAT REQUIRED 

CLEARING AN 11,000-FOOT RIDGE TO DELIVER CARGO AT A 9,000 

FOOT SITE SHOULD BE CONSIDERED ONLY AS A LAST RESORT, IF 

AT ALL. IF CARGO IS DELIVERED TO A POINT HIGHER THAN THE 

STAGING AREA, THE IDEAL FLIGHT PATH WOULD BE A STRAIGHT 

LINE OF CONSTANT GRADIENT CONNECTING THE TWO. 

SITE SELECTION: OUR PHILOSOPHY IN SELECTING STAGING AREAS 

WAS TO COME AS CLOSE TO IDEAL AS CONDITIONS ALLOW. WE 

INVESTIGATED POTENTIAL AREAS WITH REGARD TO: 

1. LENGTH AND 'QUALITY' OF FLIGHT PATH 

2. ROAD ACCESS BY HEAVY TRUCK 

3. HAZARDS TO SAFE OPERATIONS 

4. DIURNAL AND SEASONAL WEATHER CONDITIONS AND SURFACE WINDS 

5. SOIL LOAD-BEARING CAPACITY 

6. REQUIREMENTS FOR CONSTRUCTION OR UPGRADING 

7. PROXIMITY TO POPULATED AREAS AND DWELLINGS 

8. PROXIMITY TO ANIMAL HABITATS (BREEDING GROUNDS, 

MIGRATION ROUTES, ETC.) AND VISUAL AESTHETICS 

9. SIZE (STORAGE AND MARSHALLING AREAS AND HELIPADS) 

10. SITE SECURITY 

FOR SAFETY, AND TO REDUCE VISUAL IMPACT, NO SITES WERE CONSIDERED 

THAT WOULD REQUIRE CROSSING A MAJOR HIGHWAY. A MAXIMUM FLIGHT 

DISTANCE OF ABOUT SIX MILES WAS CHOSEN TO KEEP FLIGHT TIME TO 

A MINIMUM. 
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LOCATION AND CONCEPT OF OPERATION: THREE POTENTIAL STAGING 

AREAS, SHOWN ON FIGURE 1, ARE DESIGNATED AS SITES A, B, AND C. 

EACH SITE HAS POTENTIAL ADVANTAGES AND DISADVANTAGES THAT WILL 

BE DISCUSSED BELOW. WE RECOMMEND SITE A AS THE BEST STAGING 

AREA FOR THE OPERATION. 

AT THE SELECTED STAGING AREA, LAYOUT AND OPERATIONS SHOULD 

BE CONDUCTED SO THAT: 

1. FLIGHT PATHS DO NOT CROSS STORAGE PADS OR AREAS WHERE 

PEOPLE WILL BE WORKING, EXCEPT AT THE PICKUP POINT. 

2. THERE IS MINIMUM REHANDLING OF LOADS. WHEREVER 

POSSIBLE, CARGO SHOULD BE LIFTED DIRECTLY FROM 

TRUCK BEDS. 

3. FUEL HANDLING TAKES PLACE IN AN ISOLATED AREA. 

4. ALL SURFACE DRAINAGE IS COLLECTED IN A RETENTION 

POND SO THAT ANY TOXIC MATERIALS ARE TRAPPED 

BEFORE THEY CAN ENTER THE SURFACE WATER SYSTEM. 

5. TOPSOIL IS STORED FOR RE-USE IN THE RECLAMATION PROGRAM. 

6. A QUALIFIED LOADMASTER IS ON SITE DURING ALL ACTIVITIES 

AND IS RESPONSIBLE FOR SAFE AND ENVIRONMENTALLY 

SOUND OPERATIONS. 

7. A ROUGH-TERRAIN FORK-LIFT IS AT THE STAGING AREA. 

THIS FORK-LIFT SHOULD BE EQUIPPED WITH A BYPASS 

VALVE IN THE HYDRAULIC SYSTEM THAT LIMITS ITS 

LIFTING CAPACITY TO JUST BELOW THAT OF THE HELICOPTERS. 

THE LIMITING SYSTEM SHOULD BE EQUIPPED WITH A MANUAL 

OVERRIDE. 

SITE 'A' DESCRIPTION: 

SITE A STRADDLES THE ROAD ALONG LITTLE GRANITE CREEK AT 

ITS INTERSECTION WITH ROUGH HOLLOW DRAW (SEE FIGURE 11). 

THIS LOCATION IS ABOUT 3.4 AIR MILES SOUTHEAST OF THE 

DRILL SITE. 

THE AREA IS IN A GENTLY SLOPING, Y-SHAPED MEADOW OVER 1,000 FEET 
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STAGING AREA B VIEWS of POTENTIAL STAGING AREAS STAGING AREA B 

FIGURE H 



LONG FROM NORTH TO SOUTH AND ABOUT 200 FEET WIDE. LITTLE 

GRANITE CREEK, A PERENNIAL STREAM, FLOWS ALONG THE EAST SIDE 

OF THE SITE AND IS JOINED FROM THE WEST BY A STREAM FLOWING 

FROM ROUGH HOLLOW. 

VEGETATION CONSISTS OF GRASSES WITH RIPARIAN SCRUB AND 

SCATTERED PINE TREES. THE MEADOW IS RIMMED BY PINES AND 

THE SOIL CONSISTS OF ORGANIC SILT AND CLAY. THERE IS A 

CABIN ON ONE OF SEVERAL PLACER MINING CLAIMS COVERING THE 

SITE. THERE IS ALSO A TRAILER HOUSE NEARBY THAT WE UNDERSTAND 

WILL BE MOVED OUT DURING 1981. ALL SURFACE RIGHTS, BEYOND 

THE PLACER CLAIMS, ARE CONTROLLED BY THE FOREST SERVICE. 

THE MAJOR ADVANTAGES AND DISADVANTAGES OF THIS SITE ARE: 

ADVANTAGES 

- SHORT FLIGHT PATH, WELL SUITED TO MULTIPLE HELICOPTER 

OPERATIONS. 

- REASONABLE ROAD ACCESS. 

- MINIMUM HAZARDS TO SAFE HELICOPTER OPERATIONS. 

- MINIMUM VISUAL AND NOISE IMPACT OUTSIDE IMMEDIATE 

STAGING AREA. 

- MORE THAN ADEQUATE SPACE FOR OPERATIONS. 

- GOOD SECURITY. ACCESS ROAD DEAD-ENDS AT THIS SITE. 

DISADVANTAGES 

- THE PLACER CLAIMS AND CABINS ARE IN THE STAGING AREA. 

- MILES OF ROAD WILL REQUIRE UPGRADING. 

- SOME AREAS WITH POOR SOIL WILL REQUIRE EXPENSIVE 

WORK TO SUPPORT TRUCKS. 

- WINTER ACCESS MORE DIFFICULT THAN AT OTHER SITES. 

- THE SITE WILL REQUIRE MORE EXTENSIVE SPCC PLAN BECAUSE 

OF POTENTIAL FOR STREAM POLLUTION. 
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SITE 'B' DESCRIPTION: 

SITE B IS ON THE SOUTH SIDE OF GRANITE CREEK ABOUT ONE MILE 

UPSTREAM FROM ITS CONFLUENCE WITH LITTLE GRANITE CREEK. 

THIS AREA IS 5 AIR MILES FROM THE DRILL SITE AND LIES ABOUT 

100 FEET ABOVE CREEK LEVEL. IT IS REACHED FROM THE GRANITE 

CREEK ROAD BY AN ACCESS ROAD TO ANOTHER NEARBY OIL WELL. 

THE SITE IS NEARLY LEVEL AND APPROXIMATELY CIRCULAR WITH A 

DIAMETER OF ABOUT 500 FEET. IT IS BOUNDED ON THE WEST AND 

NORTH BY GRANITE CREEK AND ON THE EAST BY THE ACCESS ROAD. 

VEGETATION CONSISTS OF GRASS AND A FEW SCATTERED PINE TREES. 

SOIL IS PREDOMINANTLY ORGANIC GRAVELY SILT. A REA POWER/TELE-

PHONE LINE TRENDS APPROXIMATELY NORTH-SOUTH BISECTING THE SITE 

WHICH IS ON FOREST SERVICE LAND. 

THE PRIME ADVANTAGES AND DISADVANTAGES OF THIS LOCATION ARE: 

ADVANTAGES 

- ACCEPTABLE FLIGHT PATH. 

- EXCELLENT ROAD ACCESS THAT REQUIRES NO IMPROVEMENT. 

- WINTER ACCESS IS GOOD, THE ROAD WILL REQUIRE A MINIMUM 

PLOWING DISTANCE AND HAS OPEN SHOULDERS. 

- GOOD SOIL CONDITIONS FOR SUPPORTING TRUCKS. 

- VERY FEW PROBLEMS WITH UPGRADING. MINIMAL AMOUNT OF 

EARTHWORK REQUIRED. 

DISADVANTAGES 

- LONGER FLIGHT PATH TO DRILL SITE. 

- INCREASED FLIGHT HAZARDS (I.E. ROAD CROSSING, DROPOFF 

AT EDGE OF STAGING AREA, ETC.) 

- REQUIRES MOVING POWER/TELEPHONE LINE. 

- SMALL AREA AVAILABLE FOR THE SITE. 
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SITE 'C' DESCRIPTION: 

SITE C IS IMMEDIATELY WEST OF THE GRANITE CREEK ROAD ABOUT 

1 MILE NORTH OF ITS INTERSECTION WITH U.S. HIGHWAY 187 - 189. 

THIS AREA IS ABOUT 5.2 AIRLINE MILES FROM THE DRILL SITE. 

THE SITE IS A VERY LARGE, MODERATELY SLOPING, OPEN AREA 

BOUNDED ON THE WEST BY STEEPER SLOPES AND ON THE EAST BY 

THE GRANITE CREEK ROAD. 

BECAUSE OF EXTENSIVE EARTH MOVING REQUIREMENTS, LONGER AND 

MORE DIFFICULT FLIGHT PATHS, AND GREATER VISUAL IMPACT, 

THIS SITE IS RECOMMENDED ONLY IF TECHNICAL PROBLEMS WITH 

OTHER SITES, SUCH AS LAND OWNERSHIP OR POLLUTION, 

MAKE THEM UNUSABLE. 



8.3 STAGING AREA CONSTRUCTION: 

GENERALIZED STAGING AREA LAYOUTS FOR SITES A AND B ARE 

SHOWN IN FIGURES12 AND13 , RESPECTIVELY. THESE LAYOUTS 

ARE INTENDED TO SHOW THE CONCEPT BEHIND THE STAGING AREA 

SELECTION AND OPERATION. 

CONSTRUCTION IN THE STAGING AREA WILL BE LIMITED TO EARTH 

WORK REQUIRED FOR ALL-WEATHER MOVEMENT AND PARKING OF HEAVY 

TRUCKS (18,000 LB. AXLE LOADS), CONTAINMENT AND SEPARATION 

OF POTENTIAL FUEL SPILLS AND UNDESIRABLE RUNOFF, AND TO 

MINIMIZE FUGITIVE DUST AND POTENTIAL DAMAGE BY FOREIGN 

OBJECTS TO EQUIPMENT DURING HELICOPTER OPERATIONS. STANDARD 

GRAVEL ROAD CONSTRUCTION IS SUITABLE FOR ALL AREAS EXCEPT 

THOSE WHERE HELICOPTER OPERATIONS ARE CONDUCTED (HELIPADS 

AND PICKUP AREAS). THERE, METALIZED SURFACE, WASHED GRAVEL 

OR CRUSHED ROCK, SURFACE OILING, OR OTHER DUST STABILIZING 

TREATMENTS ARE REQUIRED. ALL TOPSOIL FROM DEVELOPED AREAS 

SHOULD BE STORED FOR USE DURING RECLAMATION. 

ALL THREE SITES,BUT ESPECIALLY SITE A (BECAUSE OF THE PROXIMITY 

OF STREAMS), WILL NEED A PLAN FOR COMPREHENSIVE SPILL PREVENTION 

AND CONTROL COUNTER-MEASURES. THIS PLAN WILL REQUIRE CONTAIN-

MENT AREAS AROUND ALL FUEL STORAGE SITES AND WILL PROBABLY 

REQUIRE THAT ALL RUNOFF FROM THE STORAGE AREAS BE RETAINED, 

SETTLED, AND TESTED PRIOR TO BEING PUT INTO THE SURFACE WATER 

SYSTEM. 

NO PERMANENT STRUCTURES ARE ANTICIPATED IN THE STAGING AREAS. 

AN OFFICE TRAILER FOR THE LOADMASTER AND NIGHT SECURITY OFFICER 

WOULD BE POSITIONED TO OVERSEE ALL OPERATIONS. THIS TRAILER 

SHOULD BE PROVIDED WITH MEANS OF COMMUNICATING WITH THE DRILL 

SITE, OPERATING HELICOPTERS, AND THE OUTSIDE COMMUNITY. HEAT 

AND LIGHTING FOR NIGHT OPERATIONS WILL ALSO BE REQUIRED. WITH 

THE EXPECTED AMOUNT OF USE OF THIS AREA, POWER LINES AND 

TELEPHONES ARE PROBABLY WARRANTED. AT SITE A, APPROXIMATELY 

2 MILES OF LINES WOULD BE NEEDED. A POWER/TELEPHONE LINE 
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CROSSES SITE B AND WOULD HAVE TO BE MOVED TO THE EDGE OF 

THE SITE FOR OPERATIONS. SEVERAL PORTABLE TOILETS SHOULD 

BE PROVIDED AT THE SITE. 

DURING WINTER, EXTENSIVE SNOW REMOVAL WILL BE REQUIRED 

BETWEEN THE STAGING AREA AND THE JUNCTION OF HIGHWAY U.S. 

187 - 189. THIS WILL REQUIRE A ROTARY SNOW PLOW OR A HEAVY 

BLADE-PLOW BACKED UP BY A TRACTOR DOZER. ON-SITE 

SUPPLY STORAGE SHOULD BE MINIMIZED DURING THE WINTER 

TO FACILITATE SNOW REMOVAL. A MOTOR PATROL (GRADER) 

WILL BE REQUIRED YEAR-ROUND TO MAINTAIN THE ROAD NET-

WORK AS WELL AS THE STORAGE AREA. A ROUGH-TERRAIN 

FORK-LIFT WILL BE NEEDED ON-SITE AT ALL TIMES. HOWEVER, 

IF CARGO IS LIFTED DIRECTLY FROM THE TRUCKS, ONLY 

ONE LOADER WILL BE REQUIRED. THE CAT 966C, WITH 20,000 LB. 

LIFT CAPABILITY, IS RECOMMENDED TO INSURE SMOOTH OPERATIONS. 

FLIGHT OPERATIONS WILL BE SUPPORTED BY A FUEL TRUCK AND 

AN ON-SITE MECHANIC. POWER, LIGHT, AND HEAT WILL BE 

NECESSARY FOR MAINTENANCE AND COLD-WEATHER STARTING OF 

AIRCRAFT. 

DURING HIGH ACTIVITY PERIODS (RIG-UP AND RIG-DOWN), A TEAM 

OF 10 TO 12 PEOPLE WILL BE REQUIRED AT THE STAGING AREA. 

NORMALLY, ONLY 4 TO 6 WILL BE NEEDED. KEY POSITIONS AND 

RESPONSIBILITIES ARE: 

LOAD MASTER - RESPONSIBLE FOR OVERALL SITE OPERATION, 

SAFETY, AIRCRAFT LOADING, SPILL PREVENTION AND CONTROL. 

CLERK - To TALLY INCOMING AND OUTGOING LOADS AND INSURE 

PROPER ORDER OF TRANSPORT DURING HIGH ACTIVITY PERIODS. 

AIRCRAFT MECHANICS - FUELING AND MAINTENANCE OF HELICOPTERS. 
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EQUIPMENT OPERATORS (2 - 4) - TO OPERATE LOADERS, 

GRADERS, DOZERS, ETC. 

OTHER PERSONNEL (2 - 4 MEN) WILL BE REQUIRED TO ATTACH LOADS 

TO HELICOPTERS, TRANSFER FUEL TO BLADDERS FOR TRANSPORT, 

DIRECT TRUCK TRAFFIC, ASSIST EQUIPMENT OPERATORS AND PROVIDE 

OTHER ASSISTANCE AS NEEDED. 

DURING OFF HOURS, A SECURITY OFFICER SHOULD BE PRESENT TO 

INSURE AGAINST THEFT AND VANDALISM. 



	

9.0 ROAD ACCESS 

9.1 ROUTE: 

THE MOST SUITABLE ROUTE TO THE DRILL SITE IS ALONG 

LITTLE GRANITE CREEK ROAD AND LITTLE GRANITE CREEK 

PACK-TRAIL ONTO THE RIDGE EAST OF THE DRILL SITE. THE 

ROAD COULD THEN FOLLOW THE NORTH SIDE OF THE RIDGE ONTO 

THE PROPOSED LOCATION. THIS ROUTE OPTIMIZES DISTANCE 

AND GRADE AND MINIMIZES ENVIRONMENTAL DAMAGE. 

THE MOST DIRECT ACCESS IS UP ROUGH HOLLOW DRAW FROM THE 

LITTLE GRANITE CREEK ROAD. HOWEVER, THE EXTREMELY STEEP 

GRADIENT AT THE UPPER END OF THIS ROUTE IMPOSES DIFFICULT 

ENVIRONMENTAL AND RECLAMATION PROBLEMS. CONSEQUENTLY, 

THIS APPROACH IS LESS SUITABLE THAN THE LONGER ONE ALONG 

LITTLE GRANITE CREEK. 

THE PACK-TRAIL ROUTE FOLLOWS THE EAST SIDE OF LITTLE GRANITE 

CREEK FOR ABOUT 4-1/2 MILES. IT THEN CROSSES THE RIDGE 

1,000 FEET EAST OF THE DRILL LOCATION. THE PROPOSED ROAD 

REQUIRES MOSTLY SIDE-HILL CUTS WITH MOST OF THE CROSS-GRADES 

ABOVE 50% AND SOME IN EXCESS OF 100% (45° ). 

SURFACE SOILS ALONG THE ROUTE VARY FROM ALLUVIAL AND 

COLLUVIAL CLAYS AND SILTS TO LANDSLIDE AND GLACIAL DEPOSITS 

CONTAINING MANY BOULDER-SIZED ROCKS. LITTLE BEDROCK IS 

EXPOSED NEAR THE TRAIL. WHERE IT IS EXPOSED, THE ROCKS ARE 

GRAY SILTSTONE AND SHALE AND A BROWNISH-GRAY, WELL-CEMENTED 

CONGLOMERATE. 

MOST OF THE PACK-TRAIL ROUTE IS FORESTED. IN MANY OF THE 

STEEPER AREAS VEGETATION HOLDS SURFACE MATERIALS ON SLOPES 

ABOVE THE ANGLE OF REPOSE. 



9.2 CONSTRUCTION AND RESTORATION: 

ALTHOUGH THE OPTIMAL AVAILABLE ROUTE FOLLOWS LITTLE 

GRANITE CREEK, THIS APPROACH WILL ALSO PRESENT SEVERE 

CHALLENGES FOR CONSTRUCTION AND RECLAMATION. MANY OF THE 

ROAD CUTS WILL BE IN UNSTABLE SURFICIAL MATERIALS INCLUDING 

CLAYS, SILTS, AND LANDSLIDE DEBRIS. MANY SLOPES ARE AT THE 

ANGLE OF REPOSE AND ARE ONLY STABILIZED BY VEGETATION. 

REMOVAL OF MATERIAL FROM THESE SLOPES WILL LIKELY CAUSE 

SLUMPING AND DAMAGE WELL ABOVE THE ACTUAL ROAD CUTS. THIS 

DAMAGE WILL BE DIFFICULT TO RECLAIM FROM THE ACCESS ROUTE 

AND WILL CAUSE PROBLEMS IN ROAD MAINTENANCE, PARTICULARLY 

DURING SPRING AND FALL. 

ROAD CONSTRUCTION AND MAINTENANCE WILL BE DIFFICULT. 

HOWEVER, ROADS HAVE BEEN BUILT IN TERRAIN AS DEMANDING AS 

THIS. THE BIGGEST PROBLEM IN THIS INSTANCE IS THAT THE 

ROAD MUST BE CONSTRUCTED SO THAT IT CAN BE RECLAIMED WITHOUT 

CONSPICUOUS EVIDENCE OF ITS HAVING EXISTED. BECAUSE 

ORDINARY CONSTRUCTION TECHNIQUES WOULD PROBABLY INDUCE 

LANDSLIDES, AND PRODUCE EXCESSIVE AMOUNTS OF DOWNSLOPE 

FILL, ENVIRONMENTAL DAMAGE CAN BE EXPECTED SEVERAL HUNDRED 

FEET ABOVE AND BELOW ACTUAL ROAD CUTS. 

EXTREME CARE WILL ALSO BE REQUIRED WITH DRAINAGE STRUCTURES 

TO PREVENT OVER-SATURATION OF DOWNHILL SOIL THAT MIGHT 

CAUSE SLUMPING BELOW THE ROAD. LOCATION OF TOPSOIL STORAGE 

SITES AND CAREFUL BALANCING OF CUT AND FILL VOLUME IS 

IMPERATIVE. 

ROAD CONSTRUCTION TO THE DRILL SITE AND RECLAMATION OF 

AREAS TO FOREST SERVICE STANDARDS MIGHT WELL BE THE BIGGEST 

DIFFICULTY IN DRILLING THIS HOLE. THAT RECLAMATION EFFORTS 

CAN MEET THESE STANDARDS, AT A REASONABLE COST, IS IN SERIOUS 

QUESTION AND ACCOUNTS FOR THE EXTREME ESTIMATES BASED ON 

'EXPERIENCE FACTOR' MENTIONED IN THE NEXT SECTION. 
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9.3 CONSTRUCTION AND MAINTENANCE COSTS: 

CONSTRUCTION, MAINTENANCE, AND RECLAMATION COST DATA 

WERE OBTAINED FROM SEVERAL SOURCES INCLUDING THE U. S. 

FOREST SERVICE DISTRICT OFFICE, AND A PRIVATE CONSTRUCTION 

CONTRACTOR WHO ACTUALLY VISITED THE SITE (SEE APPENDIX, A.58). 

ESTIMATES VARIED WIDELY, DUE TO THE DIFFICULT CONSTRUCTION 

AND RECLAMATION REQUIREMENTS AND THE LACK OF SOIL, ROCK, 

AND SURVEYING DATA. WE HAVE USED, WITH MODIFICATION, THE 

HIGHEST ESTIMATE SUBMITTED. IT IS SUMMARIZED BELOW: 

TIME FOR ESTIMATED 
ACTIVITY COMPLETION COST 

SURVEY, DESIGN, STAKE 3 MONTHS $ 75,000 

CONSTRUCT NEW ACCESS ROAD 7 WEEKS 410,000 

IMPROVE EXISTING ACCESS ROAD 1 WEEK 30,000 

ROAD MAINTENANCE DURATION OF 
DRILLING 30,000 

ACCESS ROAD RESTORATION 8 WEEKS 360,000 

TOTAL $905,000 

EXXON CORPORATION EXPERIENCED DRILL ROAD MAINTENANCE COST 

UP TO $50,000 PER MONTH FOR A SITE IN THE UINTAH MOUNTAINS. 

TOP SOIL REMOVAL AND STOCKPILING FOR RESTORATION AND GRAVEL 

SURFACING WET PORTIONS OF THE ROAD FOR SPRING AND SUMMER 

USE WILL ALSO ADD TO COSTS. WE RECOMMEND A MINIMUM 30% 

CONTINGENCY BE ADDED TO THE ESTIMATE BRINGING TOTAL ROAD 

COSTS TO ABOUT $1,175,000. SOME ESTIMATES BY KNOWLEDGEABLE 

INDIVIDUALS, BUT BASED MORE OR LESS ON THE 'EXPERIENCE 

FACTOR', HAVE RUN AS HIGH AS $2.5 TO $3.0 MILLION FOR ROAD 

CONSTRUCTION, MAINTENANCE AND RESTORATION. 

THE CONTRACTOR'S ESTIMATE PARAMETERS ARE LISTED IN TABLE 15. 
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EXHIBIT II 
PRELIMINARY COST ESTIMATE 

ESTIMATED PARAMETERS TO COST ESTIMATE 
SURFACE 

INTERVAL MAXIMUM CROSS TIMBER 18" DIA. CULVERT EVIDENCE RESTORATION 
STATION FEET GRADE, % SLOPE, X AREA, ACRES CULVERT, FT. DIA. IN., LENGTH FT. OF ROCK DIFFICULTY COMMENT 

0+00 BEGIN ROAD AT FORMER MINE SITE 
3500 8 + 0 to 25 0.6 180 84 60 None Easy 

35+00 
800 5 I 0 to 33 None 30 36 36 None Easy 

43+00 
2800 10 I 40 2.9 150 72 54 Light Severe SIDE HILL SECTION ABOVE TRAIL 

71+00 
1400 5 I 33 tO 0 1.1 90 Light Moderate _ 

85+00 CMP INSTALLATION DOWN STREAM OF CONFLU-
900 10 1 0 to 33 None 60 72 54 Light Moderate ENCE SIDE HILL SECTION ABOVE TRAIL.

94+00 
800 10 I 40 0.7 30 24 30 Moderate Severe 

102+00 
1100 10 ! 40 None 60 Moderate Severe _ 

113+00 
600 5 I 0 0.3 30 Moderate Easy _ 

119+00 
3000 10 I 33 3.4 150 60 46 Heavy Severe SWITCH BACKS TO ASCEND SLOPE 

149+00 
3500 10 I 25 to 0 2.8 210 Heavy Moderate SWITCH BACKS TO ASCEND SLOPE _ 

184+00 
2500 5 t 25 to 0 0.6 150 Moderate Easy _ 

209+00 
1800 10 ! 0 None 90 48 40 Light Easy 

227+00 
500 10 I 25 None 30 None Easy _ 

232+00 
700 10 I 40 None 30 Light Severe _ 

239+00 
1300 5 I 25 to 0 None 60 None Easy 

252+00 . _ 

1700 12 ! 40 1.1 90 24 50 None Severe 
269+00 

3500 10 I 25 to 0 None 150 None Easy 
304+00 

_ 
END ROAD AT WELL SITE 

01.1•111.111•1 ImMICZNimilf 

1 13.5 A. 1590 FT. 

TABLE 15. COST ESTIMATE PARAMETERS FOR ROAD CONSTRUCTION 



10.0 ENVIRONMENTAL ISSUES 

10.1 GENERAL COMMENTS: 

OUR FEASIBILITY STUDY ADDRESSES ONLY THOSE ENVIRONMENTAL 

ISSUES UNIQUE TO HELICOPTER MOBILIZATION AND SUPPORT OF 

DRILLING OPERATIONS. FOR THE READERS' CONVENIENCE, ENVIRON-

MENTAL ISSUES INCIDENT TO DRILLING IN THE GROS VENTRE, REGARDLESS 

OF MOBILIZATION AND SUPPORT ALTERNATIVES, ARE OUTLINED HERE. 

10.2 AIR AND WATER QUALITY: 

AIR AND WATER QUALITY IN THE AREA OF THE PROPOSED DRILL, 

ACCESS LANES, AND PROPOSED STAGING AREAS ARE VERY GOOD. 

MAJOR CONCERNS ARE AIR QUALITY DEGRADATION DUE TO: 

1. FUGITIVE DUST FROM VEHICULAR TRAFFIC AND WIND 

EROSION OF BARE AREAS PENDING RESTORATION. 

2. DUST GENERATED BY HELICOPTER ROTOR BLAST AT THE 

DRILL SITE AND STAGING AREAS. 

3. EXHAUST PARTICULATES SPEWING FROM RIG POWER PLANTS, 

TRUCKS, AND TURBINE HELICOPTERS. 

4. ACCIDENTAL GAS RELEASES. 

AND WATER QUALITY DEGRADATION FROM: 

1. SILTING CAUSED BY ROAD CONSTRUCTION AND MAINTENANCE. 

2. SUBSEQUENT EROSION OF DENUDED AREAS. 

3. CHEMICAL CONTAMINATION FROM FUEL AND DRILLING FLUIDS. 
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10.3 VEGETATION AND WILDLIFE: 

DESTROYED FOREST VEGETATION REQUIRES 20 TO 30 YEARS, EVEN WITH 

THE BEST RESTORATION EFFORTS, TO RE-ESTABLISH ITSELF SO THAT 

THE RECLAIMED AREA IS NO LONGER NOTICEABLE. DISTURBED GRASS 

AND FORBE GROWTH ON STEEP SLOPES IS FREQUENTLY DIFFICULT TO 

RE-ESTABLISH BECAUSE OF EROSION OF NEWLY SEEDED AREAS. MYRIAD 

PROBLEMS CAN ACCRUE IN ECOLOGICALLY FRAGILE AREAS DENUDED 

DURING CONSTRUCTION OF ROADS AND FACILITIES NECESSARY TO 

SUPPORT ENERGY DEVELOPMENT. 

MOST WILDLIFE SPECIES IN THE AREA SHOULD ADJUST TO THE 

ANTICIPATED DISTURBANCES BUT SOME MAY ABANDON THE AREA 

COMPLETELY. EXCESSIVE DENUDATION COULD SIGNIFICANTLY REDUCE 

AVAILABLE FORAGE AND SUSTAINED HUMAN ACTIVITY DISRUPT NORMAL 

BREEDING AND MIGRATION PATTERNS. 

10.4 LAND USE AND VISUAL AESTHETICS: 

THE PREDOMINANT LAND USE IS RECREATIONAL HIKING, CAMPING, 

AND HUNTING. BECAUSE OF THE AREA'S REMOTENESS, HOWEVER, 

FEW INDIVIDUALS USE IT. CONSEQUENTLY, HUMAN ACTIVITY HAS 

LITTLE IMPACT ON WILDLIFE. ROAD ACCESS MIGHT INCREASE 

RECREATIONAL USE AND ADVERSELY AFFECT ANIMAL POPULATIONS. 

VISUAL AESTHETICS ARE IMPORTANT TO RECREATIONAL USERS. 

THE INTRODUCTION OF ROADS, DRILL RIGS, HELICOPTERS, AND 

POSSIBLE OIL-GAS AND GAS-PRODUCTION INSTALLATIONS IS CERTAIN 

TO CAUSE CONCERN. 

10.5 NOISE: 

THE PROPOSED DRILL SITE IS SUFFICIENTLY REMOTE THAT NOISE 

CAUSED BY EXISTING HUMAN ACTIVITY IS MINIMAL, OR NEGLIGIBLE. 

NOISE ASSOCIATED WITH THE DRILLING, ITSELF, AND THE OPERATION 

OF HEAVY TRUCKS AND HELICOPTERS OVER EXTENDED PERIODS IS A 

MAJOR CONCERN OF RECREATIONAL USERS. IT MAY ALSO HAVE AN 
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ADVERSE EFFECT ON WILDLIFE. 

10.6 SOCIO-ECONOMIC CONCERNS: 

RESIDENTS OF THE JACKSON AREA HAVE EXPRESSED THE OPINION 

THAT INDUSTRIAL DEVELOPMENT, IF NOT CAREFULLY CONTROLLED, 

COULD BECOME INCOMPATIBLE WITH ESTABLISHED LIFESTYLES AND 

THE TOURIST-BASED ECONOMY, ITSELF. A LARGE INFLUX OF 

WORKERS MIGHT FURTHER STRAIN PUBLIC SERVICES WHICH ARE 

ALREADY REQUIRING ANNUAL FUNDING INCREASES OF 11.5 - 27 

PERCENT. THERE IS SUBSTANTIAL CONCERN REGARDING ENERGY 

DEVELOPMENT IN GENERAL BUT THE UNIQUE IMPACT OF HELICOPTER 

VERSUS CONVENTIONAL MOBILIZATION IS NEGLIGIBLE. 

THE BROADER SUBJECT OF AREA-WIDE SOCIO-ECONOMIC IMPACT IS 

THOROUGHLY ADDRESSED IN PROJECT EIS. 



		

11.o ENVIRONMENTAL EFFECTS OF HELICOPTER MOBILIZATION 

11.1 WELL SITE: 

AT THE WELL SITE, THE UNIQUE IMPACT OF HELICOPTER MOBILIZATION 

IS MANIFESTED BY: 1) INCREASED NOISE, 2) DUST GENERATED 

BY ROTOR BLAST, AND 3) CONSTRUCTION OF HELIPADS. 

NOISE IS A CONCERN BECAUSE OF ITS POTENTIAL ADVERSE EFFECT 

ON WILDLIFE AND ITS LIKELY PERCEPTION AS AN AGGRAVATION 

TO RECREATIONAL USERS WHO ENJOY THE SOLITUDE OFFERED BY 

REMOTE AREAS. 

IN EVALUATING THE ADDED IMPACT OF HELICOPTERS' NOISE, IT IS 

IMPORTANT TO ALSO REMEMBER THE SUSTAINED NOISE FROM THE 

DRILLING OPERATION ITSELF. NOISE LEVELS IN THE IMMEDIATE 

AREA WILL BE INCREASED SIGNIFICANTLY BY DIESEL ENGINES 

POWERING THE DRILLING RIG, GENERATORS, AND PUMPS. 

NOISE FROM A TYPICAL RIG CAPABLE OF DRILLING THE GETTY WELL 

HAS A MEASURED AMPLITUDE OF 64 TO 68 DECIBELS AT 1,000 FT. 

IN FLAT TERRAIN. UNDER CERTAIN CONDITIONS, SOUNDS FROM A 

LARGE RIG MAY BE HEARD MORE THAN A MILE AWAY. 

HELICOPTERS HOVERING AND LANDING AT THE SITE WILL INCREASE 

NOISE LEVEL BUT WE ANTICIPATE MINIMAL ADDITIONAL EFFECT 

ON ANIMAL POPULATION. 

A REPORT BY VALERIUS GEIST OF THE UNIVERSITY OF CALGARY 

ENTITLED 'HARASSMENT OF LARGE MAMMALS AND BIRDS' CITES 

THREE CATEGORIES OF STIMULI CAUSING HARASSMENT: 

1. 'STIMULI THAT DEPART FROM THE PREDICTED OR FAMILIAR 

PHYSICAL AND SOCIAL MILIEU OF THE ANIMAL; 

2. 'STIMULI THAT ARE BASED ON 'STIMULUS CONTRAST' 

(SUDDEN CHANGES IN THE ANIMAL'S VICINITY SUCH AS 
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QUICK MOVEMENT, LOUD OR PENETRATING SUDDEN NOISES, 

CLOUDS OF PUNGENT ODORS, OR SUDDEN TACTILE STIMULI); 

3. 'STIMULI TO WHICH THE ANIMAL RESPONDS INNATELY WITH 

ALARM'. 

GEIST ADDRESSED RESPONSE TO THE AUDITORY AND VISUAL STIMULI 

OF AIRCRAFT OVER-FLIGHTS AND OF NOISE IN GENERAL. HIS 

PREDICTED REACTIONS HAVE BEEN CONFIRMED BY EXPERIENCED 

HELICOPTER PILOTS WHO HAVE OBSERVED FIRST-HAND THE EFFECT 

ON SOME PREDATORS, UNGULATES AND FISH. 

FOUR CONCLUSIONS RESULT FROM THE COMBINED OBSERVATION OF 

GEIST AND THE PILOTS: 

1. ANIMALS APPEAR TO QUICKLY HABITUATE TO A STATIONARY 

NOISE SOURCE (SUCH AS A DRILLING RIG) AND, AFTER 

SOME INITIAL WARINESS, MAY EVEN BE ATTRACTED TO 

THE SOUND SOURCE. 

2. A NOISE SOURCE (OR VISUAL STIMULUS) THAT APPROACHES 

RAPIDLY BUT THEN MOVES ON, PRODUCES A SOMETIMES 

VIOLENT INITIAL REACTION BUT REPETITION SEEMS TO 

PRODUCE ACCOMMODATION. IT IS COMMON TO SEE DEER 

AND ELK GRAZING WITHIN A FEW FEET OF A BUSY HIGHWAY 

AND EVEN NEAR AIRPORT RUNWAYS. 

3. SOUNDS THAT APPROACH RAPIDLY AND CONTINUE TO FOLLOW 

FLEEING ANIMALS HAVE A SEVERE IMPACT AND SERIOUSLY 

AFFECT WILDLIFE. THE SAME ANIMALS THAT GRAZE BY 

THE HIGHWAY WILL FLEE IN PANIC IF APPROACHED AND 

CHASED BY A VEHICLE. 

4. PILOTS REPORT THAT PREDATORS ARE 'SPOOKED' BY 

OVERFLIGHTS MUCH MORE EASILY THAN UNGULATES AND 

SEEM TO REQUIRE A LONGER TIME TO GROW ACCUSTOMED 

TO THE INTRUSION. 
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BASED ON THESE CONCLUSIONS, EXPECTED WILDLIFE REACTION TO 

THE DRILL RIG WILL BE MINOR RESULTING IN TEMPORARY ABANDON-

MENT OF OPEN AREAS WITHIN ABOUT 1/2 MILE OF THE DRILL SITE. 

THERE WOULD PROBABLY BE NO ADDITIONAL REACTION TO HELICOPTER 

ACTIVITY AT THE WELL SITE, BECAUSE AVOIDANCE OF THE RIG 

WOULD TEND TO PROVIDE A BUFFER KEEPING ANIMALS OUTSIDE 

THE ZONE OF HARASSMENT BY THE AIRCRAFT. 

ENLARGEMENT OF THE DRILL SITE TO ACCOMMODATE HELICOPTER 

SUPPORT WILL INVOLVE ADDITIONAL SURFACE DISTURBANCE OF 

APPROXIMATELY 1/2 ACRE, AT MOST. THE LANDING PAD IMMEDIATELY 

NORTH OF THE CAMP LOCATION (FIGURE 5.) WILL BE LEVELED, 

AND IF NECESSARY, SURFACED WITH MILITARY-TYPE RUNWAY MATS 

BUT THE AUXILIARY HELIPADS WILL BE LOCATED IN NATURALLY 

LEVEL AREAS AND MERELY BRUSHED. THEIR PURPOSE IS TO PROVIDE 

PRE-IDENTIFIED EMERGENCY LANDING SITES SHOULD AN ACCIDENT, 

FIRE, OR GAS RELEASE, PRECLUDE USING THE MAIN PAD. THEY 

ARE ALSO UNOBSTRUCTED BY THE RIG AND FACILITIES AND CAN BE 

USED FOR EMERGENCY LANDINGS WHEN MANEUVERABILITY IS LIMITED. 

DUST FROM ROTOR BLAST CAN BE CONTROLLED BY APPLYING ANY OF 

SEVERAL CHEMICAL DUST DEPRESSANTS TO AREAS OVER WHICH 

HELICOPTERS ARE EXPECTED TO HOVER. 

11.2 FLIGHT LINES: 

ANY SIGNIFICANT WILDLIFE HARASSMENT IS LIKELY TO OCCUR 

ALONG FLIGHT LINES UP ROUGH HOLLOW AND DOWN LITTLE GRANITE 

CREEKS. THESE HEAVILY-TIMBERED AREAS WITH ABUNDANT WATER MAY 

SERVE AS DAYTIME 'SANCTUARIES' FOR DEER AND ELK AND, 

UNFORTUNATELY, FLIGHT OPERATIONS MUST BE CONDUCTED DURING 

DAYLIGHT. 

To MINIMIZE HARASSMENT, INITIAL OVER-FLIGHTS SHOULD BE MADE 

AS HIGH ABOVE GROUND AS POSSIBLE, DECREASING GRADUALLY TO 

ALLOW HABITUATION TO NOISE AND VISUAL STIMULI OF THE AIRCRAFT. 
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IF PERIODIC RE-EVALUATION OF DISTURBANCE TO WILDLIFE 

INDICATES POSSIBLE ABANDONMENT OR EXCESSIVE HARASSMENTS, 

USE OF ONE OF THE TWO FLIGHT PATHS CAN BE DISCONTINUED 

WHEN ONLY ONE HELICOPTER IS IN SERVICE. THE PROPOSED 

LOGISTICS SCHEDULE CALLS FOR TWO HELICOPTERS ONLY DURING 

START-UP AND COMPLETION. 

11.3 STAGING AREAS: 

STAGING AREAS ARE NECESSARILY ACCESSIBLE BY EXISTING ROADS 

SO THE IMPACT ON THE WILDERNESS CHARACTER IS MOOT. THERE 

IS ALREADY SIGNIFICANT HUMAN AND VEHICLE ACTIVITY AT BOTH 

THE PROPOSED AND THE ALTERNATE STAGING LOCATIONS. MAIN 

ENVIRONMENTAL CONCERNS AT THE STAGING AREAS ARE VISUAL 

IMPACT, SURFACE DISTURBANCE, AIR AND WATER CONTAMINATION, 

AND NOISE. 

THE RECOMMENDED STAGING AREA DISCUSSED IN SECTIONS 8.2 AND 

8.3 ASSURES MINIMUM VISUAL IMPACT. IT IS AT THE END OF A ROAD 

SO VISUAL EFFECTS ON PASSING TRAFFIC IS NOT A CONCERN. THE 

SITE IS NOT VISIBLE FROM THE HIGHWAY OR FROM GRANITE CREEK 

ROAD. 

THE SITE IS ALREADY USED AS AN UNOFFICIAL PARKING AREA BY 

PERSONS USING LITTLE GRANITE CREEK TRAIL AND THERE IS 

ADDITIONAL SURFACE DISTURBANCE AROUND A CABIN AND HOUSE 

TRAILER THAT ARE CURRENTLY ON PLACER CLAIMS COVERING THE AREA. 

LEGITIMACY OF BOTH CLAIMS AND HABITATIONS IS QUESTIONABLE. 

AT THE STAGING AREA,APPROXIMATELY 5.8 ACRES WOULD BE 

DISTURBED AND REQUIRE RESTORATION. DISTURBANCE WOULD CONSIST 

OF MINOR GRADING AND LEVELING OF PARKING AND STORAGE AREAS 

AND HELIPADS, AND THE EXCAVATION OF PROTECTIVE DITCHES AND 

SUMPS TO PREVENT CONTAMINATION OF LITTLE GRANITE AND ROUGH 

HOLLOW CREEKS. CONTAMINATION COULD RESULT FROM CHEMICAL AND 

FUEL SPILLS AND EROSION OF DENUDED AREAS. DIKING OF FUEL 
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 DUMPS WILL BE NECESSARY. RESTORATION PRESENTS NO UNUSUAL. 

PROBLEMS BUT CARE MUST BE TAKEN TO PREVENT SILTING OF 

CREEK WATER DURING CONSTRUCTION, OPERATION AND RECLAMATION. 

SOME SURFACING OF DRIVEWAYS AND PARKING AREAS WITH GRAVEL 

OR CRUSHED STONE WILL PROBABLY BE NECESSARY TO SUPPORT THE 

WEIGHT OF TRUCKS AND EQUIPMENT. 

THE STAGING AREA IS LOCATED IN A RELATIVELY DEEP, STEEP-

WALLED, FORESTED CANYON WHICH SHOULD ATTENUATE HELICOPTER 

AND TRUCK NOISE. WITH THE EXCEPTION OF THE CABIN AND HOUSE 

TRAILER NOW ON THE SITE, THERE ARE NO INHABITED DWELLINGS 

WITHIN TWO MILES OF THE PROPOSED STAGING AREA. 

ADDITIONAL AIR QUALITY DEGRADATION AT THE SITE, OVER AND 

ABOVE THAT RESULTING FROM THE EXHAUST AND DUST OF TRUCKS, 

WILL BE CAUSED BY JET ENGINE EXHAUST AND DUST RAISED BY 

HELICOPTERS. FUGITIVE DUST CAN BE CONTROLLED BY WATERING 

OR CHEMICALLY TREATING ROADS, PARKING AREAS, AND HOVERING 

AND LANDING SITES, BUT EXHAUST EMISSIONS WILL HAVE TO BE 

TOLERATED. NO LONG TERM EFFECTS ARE EXPECTED, HOWEVER, AND 

AIR QUALITY SHOULD QUICKLY RETURN TO ITS PRIOR LEVEL WHEN 

OPERATIONS ARE CONCLUDED. 

A MITIGATING EFFECT OF HELICOPTER MOBILIZATION SHOULD BE AN 

OVERALL SIGNIFICANT REDUCTION IN FUGITIVE DUST WHEN 

COMPARED WITH CONVENTIONAL ROAD ACCESS. 

11.4 HELICOPTER AND VEHICLE TRAFFIC: 

MOBILIZATION AND SUPPORT OF DRILLING OPERATIONS FOR ONE YEAR 

WILL REQUIRE FROM 6,000 TO 7,000 TRIPS BY HELICOPTER BETWEEN 

THE STAGING AREA AND DRILL SITE. ABOUT 1,750 HOURS OF FLIGHT 

TIME WILL ACCRUE DURING WHICH THE AIRCRAFT WILL CONSUME AN 

ESTIMATED 263,000 GALLONS OF TURBINE FUEL. 
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DELIVERY OF THE RIG, ANCILLIARY DRILLING EQUIPMENT AND 

SUPPLIES TO THE STAGING AREA, AND SUBSEQUENT DEMOBILIZATION 

OF THE OPERATION WILL REQUIRE ABOUT 600 TRIPS TO THE STAGING 

AREA BY HEAVY TRUCKS. 

AN AVERAGE OF SEVEN TRIPS PER DAY (2555/YEAR) BY LIGHT 

VEHICLES FOR_ TRANSPORTATION OF FLIGHT CREWS, YARD MEN AND 

DRILLING PERSONNEL ARE EXPECTED. 

11.5 HELICOPTER NOISE: 

THE FOLLOWING DATA ON NOISE LEVELS OF REPRESENTATIVE 

HELICOPTER MODELS WAS COMPILED FOR THE STUDY: 

1. BELL 214 - TAKE OFF 94 DBA 

- CRUISE 88 - 90 DBA 

2. BOEING VERTOL MODEL 234 (CHINOOK) 

No MEASUREMENTS AVAILABLE. 

MEETS INTERNATIONAL CIVIL AVIATION STANDARDS. 

3. SIKORSKY MODEL S-64 (SKY CRANE) 

CLIMBING POWER MEASURED 8 500' 101 DBA 

CRUISE 98 DBA 

NOISE LEVELS FOR A WIDER RANGE OF AIRCRAFT ARE PRESENTED IN 

TABLE 16. 

THE ACTUAL CONDITIONS OF MEASUREMENT ARE UNKNOWN AND THE 

READINGS FOR BELL'S 214 ARE ASSUMED TO MEASURE COCKPIT 

NOISE. A REASONABLE ESTIMATE OF NOISE PERCEIVED BY AN 

OBSERVER IMMEDIATELY OUTSIDE OF THE AIRCRAFT IS 130 - 140 

DECIBLES, ROUGHLY EQUIVALENT TO A JET AIRPLANE. 

FOR COMPARATIVE PURPOSES, MEASURED NOISE LEVELS AT SELECTED 

POINTS AROUND A NATIONAL 58 DRILLING RIG HAVE BEEN PROVIDED 

BY THE FOREST SERVICE (TABLE 17). TABLE 18. GIVES NOISE 

LEVELS ASSOCIATED WITH OTHER FAMILIAR SOUNDS. 
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TABLE 16. 

HELICOPTER NOISE LEVELS 

NOISE LEVELS EPNdB 
Test 

Weight 
Lbs. 

Take-Off Approach Level Fly-Over  
Measure Limits Measure Limits  Aircraft Type  Measure Limits  

H300C 1,804 86.1 87.1 80.6 85.1 

H500C 2,250 85.1 87.1 87.7 88.1 85.8 86.1 

SA 3305 16,280 97.8 95.7 96.1 96.7 93.6 94.7 

S-61 22,050 95.9 97.0 94.0 98.0 92.6 96.0 

MI-8 25,212 97.6 99.6 98.6 97.3 96.6 

SA 321F 25,300 98.4 97.6 98.6 98.6 92.0 96.6 

S-65 37,000 95,7 99.2 99.9 100.2 97.1 98.2 

CH-47 

(Boeing Vortol 114)40,920 99.7 105.4 100.7 107.6 98,7 

S-64 42,812 99.9 98.6 100.9 96.7 98.9 

MI-6A 88,440 103.0 107.4 104.0 103.4 102.0 

EPNdB - Effective Perceived Noise Decibels 

Source: Federal Register, July 19, 1979 



	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

TABLE 17. 

MEASURED NOISE LEVELS AT SELECTED POINTS AROUND A NATIONAL 58 

DRILLING RIG WITH TWO CATERPILLAR D-353 ENGINES, IN DECIBELS, 

A-WEIGHTED SCALE. 

LOCATION SOUND LEVEL 

IN FRONT OF ENGINES 103 

AT LIGHT PLANT 102 

DOOR FROM DOGHOUSE TO RIG FLOOR 100 

RIG FLOOR 92 

AT STANDBY PUMP 91 

AT END OF CATWALK, V DOOR OPEN 82 

AT END OF CATWALK, V DOOR CLOSED 80 

TOP OF DOGHOUSE STEPS 82 

1,000 FEET NORTH OF RIG 68 

1,000 FEET SOUTH OF RIG 64 

TABLE 18. 

NOISE LEVELS OF FAMILIAR SOUNDS IN DECIBELS, A-WEIGHTED SCALE. 

FAMILIAR SOUNDS 

PAINFUL SOUNDS 

AIRPLANE (JET) 

AIRPLANE (PISTON) 

THUNDER 

HEAVY TRAFFIC 

CONSERVATION 

Low STREET NOISE 

SOUND LEVEL 

130 - 140 

140 

120 

80 - 110 

80 

65 - 75 

40 



	

	

	

12.0 COST ESTIMATES 

12.1 GENERAL DISCUSSION: 

SUMMARY COST ESTIMATES FOR HELICOPTER MOBILIZATION AND 

SUPPORT OF DRILLING OPERATIONS AT GETTY RESERVE'S SITE 

HAVE BEEN DEVELOPED FROM DATA INCLUDED IN PREVIOUS SECTIONS. 

IF A CHOICE WAS INVOLVED, AS IN THE CASE OF CAMP FACILITIES, 

THE HIGHER FIGURE WAS ALWAYS USED. 

ESTIMATES OF DRY HOLE AND COMPLETED WELL COSTS FOR BOTH 

HELICOPTER AND CONVENTIONAL ALTERNATIVES ARE SUMMARIZED 

IN TABLES 19. AND 20. 

12.2 COST DIFFERENTIAL: 

COSTS FOR A DRY HOLE AND A COMPLETED WELL FOR BOTH MOBILIZATION 

ALTERNATIVES ARE: 

DRY HOLE COMPLETED HOLE 

HELICOPTER MOBILIZATION $15,896,579 $18,370,246 

CONVENTIONAL MOBILIZATION $13,661,268 $15,579,435 

DIFFERENCE: $ 2,235,311 $ 2,790,811 

MOBILIZATION BY HELICOPTER WOULD ADD AN ESTIMATED 16.4 PERCENT 

TO DRY HOLD COSTS, AND 17.9 PERCENT TO A COMPLETED HOLE WHEN 

EXPENSES ARE BASED ON THE RATIONALES AND SCENARIOS PRESENTED 

IN THIS STUDY. AN INTUITIVE ESTIMATE OF INCREASED COSTS WHICH 

MIGHT ACCRUE FROM HELICOPTER MOBILIZATION IF OTHER APPROACHES 

WERE USED IS 10 TO 35 PERCENT. 

12.3 PROS AND CONS OF HELICOPTER MOBILIZATION: 

THE PRINCIPAL ADVANTAGE OF HELICOPTER MOBILIZATION IS MINIMAL 

ADVERSE ENVIRONMENTAL EFFECT. ANY INCREASES IN NOISE AND 

EXHAUST PARTICULATES (HELICOPTERS CONSUME MORE FUEL THAN 
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TABLE 19. 

WELL COST ESTIMATE: HELICOPTER MOBILIZATION 

TANGIBLE INTANGIBLE HELICOPTER HOURS 
ITEM COSTS COSTS IN & OUT 

H= HEAVY LIFT 

1. BONDS & FEES 15,000 
2. STAGING AREA: BUILD L RESTORE 45,000 
3. UPGRADE ROAD TO STAGING AREA 30,000 
4. WELL SITE: BUILD & RESTORE 175,000 6.0 H 
5. RIG MOBIL & DEMOBIL 320,000 68.5 
6. CASING HEAD/TREE 10,000 0.5 
7. SURFACE CASING 1,744,603 114.0 
8. INTERMEDIATE CASING 830,728 60.0 
9. CEMENT & SERVICES 248,150 65.0 
10. RIG= DAY RATE 512,000 X 280 DAYS 3,360,000 
11. RIG= MOBIL RATE $9,500 X 24 DAYS 228,000 
12. FUEL 462,000 GAL. 880.95/GAL. 438,900 204.25 
13. BITS & REAMERS 367,345 6.0 

14. FISHING 38,000 0.5 
15. MUD & CHEMICAL 2,152,746 604.5 
16. WATER WELL (1,000 FT.) 80,310 10.0 
17. LOGGING 368,962 1.5 H 

18. D.S.T. 31,500 0.5 
19. CORING 25,000 0.5 
20. GEOLOGICAL 124,000 
21. ENGINEERING 47,000 
22. SUPERVISION 425 DAYS a8680/DAY 289,000 
23. STAGING AREA LABOR 3 a$25,000/YR. 75,000 
24. MUD LOGGING 328,500 0.5 H 

25. CAMP & CATERING 55 MEN 738,800 9.75 

26. RENTALS (SURFACE) MUD CLEANER 82,125 1.0 

27. RENTALS (SUBSURFACE) STABILIZERS 207,210 8.5 

28. SAFETY/ENVIRONMENTAL 122,375 1.0 

29. CONTINGENCIES 8108 258,533 993,792 
75,00030. PLUG & ABANDON 

31. HELICOPTER CHINOOK 
FERRY TIME 20 HRS. 8$7,000/HR. 140,000 

FLIGHT TIME 16 HRS. 887,500/HR. 120,000 

32. HELICOPTER BELL 214 1,600,000 RESUPPLY 491.0 

33. CONTINGENCY (HELICOPTER) 8108 186.000 
DRY HOLE COSTS 12,843,864 813,052,715 TOTAL DRY HOLE 815,896,579 

2.034. PRODUCTION CASING 49,876 
15,700 1.535. CEMENT & SERVICES 

8.036. PRODUCTION TUBING 290,912 
37. TOOLS, RENT & PURCHASE 5,000 45,000 .25 

.25 

.75 
38. ARTIFICIAL LIFT EQUIPMENT 100,000 
39. CHRISTMAS TREE 174,000 

40. RIG TIME 60 DAYS 882,000/DAY 720,000 
50,00041. CORRELATION LOSS 
75,00042. PERFORATING 

300,500 1.50 H 
12.0 

43. STIMULATION 

25,000 .25 

45. TRUCKING 10,000 
44. EQUIPMENT RENTAL 

15,000 
150,000 28.0 

47. ENGINEERING 20 DAYS a$500/DAY 
46. FLUID 

10,000 

48. SUPERVISION 60 DAYS a$680/DAY 40,800 
.255,000 
.25 H 

49. FLOWLINE 
50. TREATER 20,000 

.7560,00051. STOCK TANKS 
52. VALVES & METERS 15,000 .25 

53. TANK BATTERY INSTALLATION 15,000 1,700 HRS. BELL 214 
57,000 9.5 HRS. CHINOOK 23454. CATERING 

74,479 150,400 (USE 16 HRS.)55. CONTINGENCY alox 
INCLUDED IN DRY HOLE COSTS56. HELICOPTER COSTS 

S 819,267 $ 1,654,400 TOTAL $2,473,667COMPLETION COSTS 
TOTAL COMPLETED WELL COST 83,663,131 814,707,115 

GRAND TOTAL COMPLETED WELL 818,370,246 



	

	
	
	

	
		 		
			
		

	
	 	
	
		

	

	

	

	
	

	
	

	

	 	 	

	

TABLE 20. 

WELL COST ESTIMATE: CONVENTIONAL MOBILIZATION 

INTANGIBLE 
COST 

1.365,000 
15,000 

500,000 

248,150 
2,520,000 
419,900 
367,345 
38,000 

2,152,746 
80,310 
368,962 
31,500 
25,000 
124,100 
47,000 
132,600 
328,500 
177,000 
413,000 
82,125 
207,210 
122,375 
976.582 
75,000 

$10,817,405 

2,000 

15,700 

45,000 

150,000 
50,000 
75,000 

300,500 
25,000 
150,000 
10,000 
40,800 

15,000 

36,000 
84,000 
99,900 

S 1,098,900 

$11,916,305 

40,000 LOADS 

40 
1 

48 
23 
27 

74 
1 
1 

243 
2 
5 
7 
1 

1 
12 

TOTAL $13,661,268 

1 
1 
5 
1 

1 

1 

1 

1 

3 

3 

TOTAL $1,918,167 

GRAND TOTAL $15,579,435 

ITEM 

1. ROAD & LOCATION - BUILD & RESTORE 
2. BONDS, FEES & DAMAGES 
3. MOBIL & DEMOBIL 
4. CASING HEAD 
5. SURFACE CASING 
6. INTERMEDIATE CASING 
7. CEMENT & SERVICES 
8. RIG= DAY RATE $9,000 X 280 
9. FUEL 442,000 GAL. 40.95 

10. BITS & REAMERS 
11. FISHING 
12. MUD & CHEMICAL 
13. WATER 
14. LOGGING 
15. D.S.T. 
16. CORING 
17. GEOLOGICAL 
18. ENGINEERING 
19. SUPERVISION 
20. MUD LOGGING 
21. CAMP 55 MEN 3E600/DAY X 295 DAYS 
22. CATERING 40 MAN AVERAGE X $35/DAY X 295 DAYS 

TANGIBLE 
COST 

10,000 
1,744,603 
830,727 

23. RENTALS (SURFACE) MUD CLEANER 
24. RENTALS (SUBSURFACE) STABILIZERS 
25. SAFETY/ENVIRONMENTAL 
26. CONTINGENCIES 310% 
27. PLUG & ABANDON 

DRY HOLE COSTS 

28. RIG ANCHORS 
29. PRODUCTION CASING 
30. CEMENT & SERVICES 
31. PRODUCTION TUBING 
32. TOOLS RENTAL & PURCHASE 
33. ARTIFICIAL LIFT EQUIPMENT 
34. CHRISTMAS TREE 
35. COMPLETION RIG 60 DAYS 3S2,500/DAY 
36. CORRELATION LOGS 
37. PERFORATING 
38. STIMULATION 
39. EQUIPMENT RENTAL 
40. FLUID 
41. ENGINEERING 20 DAYS 35500/DAY 
42. SUPERVISION 60 DAYS 4$680/DAY 
43. FLOWLINE 
44. TRUCKING 
45. TREATER 
46. STOCK TANKS 
47. VALVES & METERS 
48. TANK BATTERY INSTALLATION 
49. CAMP 60 DAYS 4S600/DAY 
50. CATERING 40 MEN X S35 X 60 DAYS 
51. CONTINGENCIES 410% 

COMPLETION COSTS 

COMPLETED WELL COST 

258,533 

$2,843,863 

49,876 

290,912 
5,000 

100,000 
174,000 

5,000 
10,000 
20,000 
60,000 
15,000 
15,000 

74,479 

S 819,267 

$3,663,130 



TRUCKS TO MOVE THE SAME LOAD), INCIDENT TO THE AIRLIFT, 

SHOULD BE MORE THAN OFFSET BY DECREASES IN SURFACE DISTURBANCE, 

FUGITIVE DUST FROM VEHICLES, AND POTENTIAL DRAINAGE SILTING. 

SITE ACCESS BY HELICOPTER WILL PROBABLY BE MORE RELIABLE 

THAN BY CONVENTIONAL VEHICLES IN WINTER MONTHS AND IN SPRING 

WHEN ROADS ARE MUDDY, EVEN IF THE ROAD COULD BE KEPT 'OPEN'. 

ROAD GRADES OF 12 TO 14 PERCENT MAY BE NECESSARY UP LITTLE 

GRANITE CREEK AND WILL SEVERELY LIMIT ACCESS BY HEAVY TRUCKS 

WHEN THE ROAD IS SNOW-PACKED, ICY, OR EXCESSIVELY MUDDY. 

THEN, TRUCKS MIGHT HAVE TO BE CHAINED TO HEAVY CATERPILLAR 

TRACTORS AND TOWED OR WINCHED UP STEEPER ROAD SECTIONS. 

THE PRINCIPAL DISADVANTAGE OF HELICOPTER MOBILIZATION IS 

COST. THE PERCENTAGE DIFFERENCE CITED IN THE LAST SECTION 

DOES NOT APPEAR PARTICULARLY ONEROUS, BUT ONE SHOULD REMEMBER 

THAT THESE ARE PERCENTAGE DIFFERENCES BASED ON A RATHER 

EXPENSIVE WELL. HELICOPTER COSTS WILL PROBABLY NOT DECREASE 

IN DIRECT PROPORTION TO WELL COSTS AND CARE MUST BE USED IN 

EXTRAPOLATING 'PERCENT ADDED COSTS' FOR THIS SPECIFIC WELL 

TO OTHER CASES. 

HELICOPTER-SUPPORTED OPERATIONS WOULD REQUIRE MORE DETAILED 

ADVANCED PLANNING AND SCHEDULING THAN CONVENTIONAL ALTERNATIVES 

AND, UNTIL OPERATORS GAIN EXPERIENCE, LOGISTICAL DIFFICULTIES 

COULD PROVE COSTLY. 

AIR-LIFT OPERATIONS APPEAR TO PRESENT ADDED RISK TO PERSONNEL 

INVOLVED BUT ESTIMATES OF THE DEGREE OF ADDED RISK ARE 

SUBJECTIVE. SAFETY STATISTICS WOULD, NO DOUBT, SHOW GREATER 

INJURY AND DEATH RATES RELATED TO HELICOPTERS THAN TO HEAVY 

TRUCK TRANSPORT. HOWEVER, SAFETY STATISTICS FOR TRUCKS ARE 

DOMINATED BY THE TREMENDOUS DISTANCES TRUCKS TRAVEL OVER 

MAJOR HIGHWAYS. 
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NO SAFETY STATISTICS FOR TRUCK HAULAGE UNDER THE STUDY 

CONDITIONS WERE AVAILABLE. IT SEEMS REASONABLE, HOWEVER, 

THAT WINTER TRUCK OPERATIONS TO THE PROPOSED SITE WOULD 

POSE GREATER RISK THAN HIGHWAY TRAVEL. 



NATIONAL SUPPLY COMPANY 
DIVISION OF ARMCO STEEL CORPORATION 

ADDRESS REPLY TO 

1455 WEST LOOP SOUTH 

HOUSTON TX 77027 

TELETYPE 910 88 1 1648 

CABLE ENESCODRILOctober 28, 1980 

Mr. Paul McKissen 
K. A./Helton 
2200 Security Life Building 
1616 Glenarm 
Denver, Colorado 80202 

Dear Mr. McKissen: 

After reviewing your request with the Manager of Drilling Equipment 
for National, we must inform you that National is unable to provide 
a helicopter rig for either the 1320-M or the 610-M. The bare frames 
for the mud pumps alone weigh more than 4000 pounds. National had 
made a study for an application similar to yours several years ago, 
and it was determined to be entirely impossible. The cost of such 
a project would be astronomical in our opinion. 

You might consider the use of a trailer rig built for cross-country 
travel. National has built large trailer drilling rigs before and 
is capable of doing so now. 

If I may assist you in this or any other project, please feel free 
to contact me in Houston or a representative at our Denver office. 

Very truly yours, 

Robert D. Carrell 
Application Engineer 

RDC:dm 
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NATIONAL_ SUPPLY COMPANY 
DIVISION OF ARMCO STEEL CORPORATION 

ADDRESS REPLY TO 

1455 WEST LOOP SOUTH 

HOUSTON. TX 77027 

TELETYPE 910 881 - 1648 

CABLE ENESCODRILNovember 3, 1980 

Mr. Paul McKissen 
K & A/Helton 
2200 Security Life Building 
1616 Glenarm 
Denver, Colorado 80202 

Dear Mr. McKissen: 

Regarding our phone conversation of October 31, 1980, please find below a 
listing of weights for standard 610-M and 1320-M rigs. These are repre-
sentative of the average land rig. Also find enclosed a composite catalog. 

National Supply would be capable of building these size rigs which could be 
broken down into components no larger than 20,000 pounds. At this time, we 
do not have the necessary engineering hours available to furnish a complete 
listing of rig components on a conceptual basis. We will be glad to discuss 
this project further in greater detail once you have determined which course 
to take. 

Please contact us if we may be of further assistance. 

Very truly yours, 

R. 
Applications Engineer 

RDC;dm 
Enclosures 

A . 2 



	

T. L. Wingerter 
1620 Denver National Bank Bldg. 

- 1125 Seventeenth Street 
Denver, Colorado 80202 
303/825-5529 

December 3, 1980 

Mr. Paul McKissen 
K&A Helton 
1616 Glenarm Place 
2200 Security Life Bldg. 
Denver, Colorado 80202 

RE: Helicopter Rig Operations 
Jackson, Wyoming 

Dear Paul, 

We are pleased to provide you with information re-
garding use of a helicopter transportable drilling rig to 
drill in the Rocky Mountains. 

a. Current Rig Availability 

There are currently no Parker Helicopter rigs 
operating in the lower 48 states. We do have 
a few operating in Alaska and Canada, however, 
these are committed to long term work (2-3 yrs). 
To drill your well would require a new rig to be 
constructed which would take 4 to 6 months and 
at least a two year term contract. 

b. TBA 2000 Approximate Dayrate - $12,000+ 

This includes rig, camp facilities for 30 men, 
five man drilling crew, two toolpushers, one 
roustabout at current labor rates, and is 
based on a two year term contract. Not in-
cluded are fuel, water, and catering. 

c. Initial Mobilization from Odessa, Texas: $160,000+ 

This figure is for trucking only from Odessa to 
Jackson, Wyoming - 1176 miles. This does not 
include any cost to move from the staging area to 
the location. The complete rig inventory weighs 
about 1,700,000 pounds. • 

d. Rig Move from Staging Area to Location: $250,000+ 

This estimate is based on 14 days to move in and 
rig up at $10,000 per day, helicopter cost at 
80,000/month plus $650/hour flying time. I have 
estimated 200 loads for rig and camp. No estimate 
of standby supplies, fuel stockpile, mud, chemicals, 
or casing was made. 

A. 3 
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Helicopter Rig Operations 
December 3, 1980 
Page 2 

e. Fuel Consumption: +1100 GPD Summer 
+1500 GPD Winter 

This includes fuel for D-5 cats on location. 

f. Camp Catering: +$750/day 

This cost would be third party billed back 
to Operator. The above cost is based on 
25 man minimum and includes catering, linens, 
janitorial service, mobilization and demobili-
zation of camp supplies, and transportation 
to the sbaging area. 

g. D-5 Cats for Location Work: $800/day 

This cost includes personnel to operate the 
cranes which will be equipped with side 
cranes for rig up work. 

h. Helicopter Support: $80,000/month plus 
$650/flying hour 

This is based on a recent quote from Rocky 
Mountain Helicopters for a Bell 214. The 
214 is capable of moving the rig and equip-
ment and has a payload capacity of 5,000 lbs + 
at 9000' elevation. The quote is for one unit 
and pilot and all maintenance. If a second 
helicopter was required for rig up, I would re-
commend contracting it on an hourly basis which 
would be $1650+ per flying hour. 

Paul, all these quotes are estimates and subject to 
fluctuation. Please use these for AFE purposes and if the 
operation looks feasible, we will work on final numbers. 
Please note that if no other work for this type rig can be 
found, we would have to incorporate a demobilization clause 
in the contract. 

If I can be of futher assistance, please advise. 

Sincerely, 

• 

/ 
Thomas L. Wingerte 
Contract Manager 

A.4 
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ALLI BURTON SERVICES 

SUITE 440, 410 17TH STREET, DENVER, COLORADO 80202 

(303) 893-9565 

SERVICE SALES DEPARTMENT 

October 29, 1980 

Mr. Paul McKisson 
Keppliner and. Associates 
2200 Security Life Building 
Denver, Co 

Re: Cement Proposal 
Jackson Hole Area • 
Teton County, Wyoming 

Dear Paul: 

Enclosed for your consideration is a cementing analysis and 
cost estimate on the above referenced well. 

Halliburton Services is pleased to have the opportunity to 
submit this analysis for your consideration and earnestly 
solicits the service work on this well. Please let us know 
if further information is required. 

Respectfully submitted, 

. F. Callahan 
Service Sales Engineer 

JFC/mls 
Enclosure 
cc: Denver Division Office 

Rock Springs District Office 
File 

/kt (f,&,/t/ei-0-/ //,?iv17/4, 

//74_5,-mix;#‘ /(//i1e,v44 / / 
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Mr. Paul McKisson 
Kepplinger and Associates 
October 29, 1980 
Page Two 

CONDUCTOR CASING: 

Casing - 30" 
Hole size - 36" 
Depth - 180' 
Excess - 100% 

CEMENT SLURRY: 

675 sks. Class G, 2% calcium chloride, 1/4#/sk. 
Flocele. 

SLURRY PROPERTIES: 

Weight - 15.8#/gal. 
Volume - 1.15 ft3/sk. 
Water requirements - 5.0 gal/sk. 

Inner string cementing should be used for this 
casing string. 

Floating equipment - 30" Super Seal Float shoe 

COST ESTIMATE: $ 14,150.00 

A.6 
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Mr. Paul McKisson 
Kepplinger and Associates 
October 29, 1980 
Page Three 

SURFACE CASING: 

Casing - 20" 
Hole size - 26" 
Depth - 5,600 ft. 
Excess - 50% 

CEMENT SLURRY: 

5,000 sks. Halco light with 10#/sk. Gilsonite. 

1,000 sks. Class G, 1/4#/sk. Flocele 

SLURRY PROPERTIES: Light Class G. 

Weight 12.4 15.8 #/ al. 
Volume 1.99 1.15 ft /sk. 
Water requirements 9.9 5.0 gal/sk. 

Inner string cementing should be used for this 
casing string. A two stage design could also 
be considered. 

Floating equipment - 20" Buttress 
1-Super Seal Float shoe 
1-Super Seal Float collar 
12-Centralizers 
Clamp and Halco Weld 

COST ESTIMATE: $ 118,900.00 

A.7 
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Mr. Paul McKisson 
Kepplinger and Associates 
October 29, 1980 
Page Four 

INTERMEDIATE CASING: 

Casing - 13-3/8" 
Hole size - 17-1/2" 
Depth - 10,000 ft. 
Fillup - 1,000 ft., 50% excess 
Preflush - 40 bbls. CS-2 spacer 

CEMENT SLURRY: 

880 sks. Class G, 0.5% HLX-270, 18% salt, retarder 
sufficient for 5 hours 

SLURRY PROPERTIES: 

Weight 16.0 #/al. 
Volume 1.2 ft /ft. 
Water requirements 5.0 gal/sk. 

Floating equipment - 13-3/8" Buttress 
1-Differential fill float shoe 
1-Differential fill float collar 
10-Centralizers 
Clamp and Halco Weld 

COST ESTIMATE: $ 27,900.00 

A.8 
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Mr. Paul McKisson 
Kepplinger and Associates 
October 29, 1980 
Page Five 

FIRST LINER: 

Liner size - 9-5/8" 
Hole size - 12-1/4" 
Depth - 15,600 ft. 
Last casing - 10,000 ft. 
Preflush- 40 bbls. CS-2 spacer 

CEMENT SLURRY: 

1,760 sks. Class G with 18% salt, 0.75% CFR-2, 
35% SSA-1, 0.5% HLX-270, retarder sufficient 
for 5 hours. 

SLURRY PROPERTIES: 

Weight - 15.8#/gal. 
Volume - 1.6ftj/sk. 
Water requirements 6.6 gal/sk. 

COST ESTIMATE: $ 64,000.00 

A.9 
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Mr. Paul McKisson 
Kepplinger and Associates 
October 29, 1980 
Page Six 

PRODUCTION CASING: 

Casing size - 7" 
Hole size - 8-3/4" 
Depth - 17,400 ft. 
Excess volume - 50% 

Preflush - 40 bbl. CS-2 spacer 

CEMENT SLURRY: 

280 sks. Class G with 18% salt, 35% SSA-1, 
0.75% CFR-2, 0.5% HLX-270, retarder sufficient 
for 4 hours pumping time. 

FLOATING EQUIMENT - 7" Buttress 

1-Differential fill float shoe 
1-Differential fill float collar 
16-Centralizers 
Clamp and Weld 

COST ESTIMATE: $ 23,200.00 

A.10 

https://23,200.00


	
	

Mr. Paul McKisson 
Kepplinger and Associates 
October 29, 1980 
Page Seven 

2ND LINER: 

Liner size - 5" 
Hole size - 6" 
Depth - 18,000 ft. 
Last Casing - 17,400 ft. 

Preflush - 40 bbl. CS-2 spacer 

CEMENT SLURRY: 

70 sks. Class G with 18% salt, 35% SSA-1, 
0.75% CFR-2, 0.5% HLX-270, retarder sufficient 
for 4 hours pumping time. 

COST ESTIMATE: $ 15,700.00 

COST ESTIMATE FOR ENTIRE WELL: $263,850.00 

A.ii 
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Mr. Paul McKisson 
Kepplinger and Associates 
October 29, 1980 
Page Eight 

This proposal is designed primarily as a cost estimate. No 
consideration was given to the actual equipment and storage 
facilities required for a helicopter operation. The cement 
volume required for the 20" and 9-5/8" jobs, as you requested, 
would probably be economically impossible. The cementing 
unit would have to be leased and left on location for the 
entire project. 

As work on this project continues extensive planning will 
be required in regard to the cementing service. The 
mechanical limitation on the operation will be severe 
and normal design rules will be stretched to their safe 
limits. 

The unit prices stated in this proposal are based upon our 
current published prices. The projected equipment, personnel, 
and material needs are estimates only based upon information 
about the work presently available to use. At the time the 
work is actually performed, conditions then existing may 
require an increase or decrease in the equipment, personnel, 
and/or material needs. Charges will be based upon unit prices 
in effect and/or materials actually utilized in the work. 
Taxes, if any, are not included. 

We are pleased to have the opportunity to present this proposal 
for your consideration. If you accept our proposal, all 
materials and equipment furnished and services performed will 
be under our General Terms and Conditions and pursuant to our 
applicable Work Order Contract (whether or not executed by you). 
Copies of the General Terms and Conditions and applicable Work 
Order Contract will be furnished upon request. 

SERVICE POINT: Rock Springs, Wyoming 
(307) 362-6311 

A.12 



November 20, 1980 

K & A / HELTON 
22 Security Life Building 
16th and Glenarm 
Denver, Colorado 80202 
Attn: Paul McKissen 

Dear Mr. McKissen: 

To follow is a quote on the different drilling assemblies for the 
different hole sizes to be drilled in the well at Jackson Hole. 

Please be aware that variation in drilling assemblies, or drilling 
conditions will cause either an increase or decrease in stabiliza-
tion cost. The assemblies were designed for maximum effectiveness 
with a range of versatility to eliminate any down time. All the 
equipment was recommended with a maximum helicopter lift capacity 
of 4000 lbs. in mind. Estimated total weight is 62,090 lbs. Est-
imated maximum cost is $293,270.00. Estimated transportation 
charges from Evanston, Wyoming, ONCOR's closest stockpoint, to 
Jackson Hole, Wyoming, will be $756.00. Minimum gin time of four 
hours totaling $140.00. 

I appreciate this opportunity to quote this equipment. If I can 
be of further assistence, please contact me. 

Sincerely, 

Michael R. Glosson 
Sales Representive 

A. 13 
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QUOTATION 
REPLY TO:TELEPHONE (713) 443-7181 

ONCE3' Oncor Corporation 

P.O. Box 60945 

Houston, Texas 77205If J 

TO: 
Date: FOB: EX-PLANT 
Quotation No.: Plant: 

Your Order No.: Sched. Del.: 

Inquiry No.: B/L: 

Terms: Destination: 

ITEM QUANTITY DESCRIPTIONS UNIT PRICE TOTAL 

26" HOLE SIZE 

1 2 Non-Rotating Sleeve-Type Stabilizer 8" Drill Collar 
necks. 7 1/2" OD Mandrel. 2 13/16" Bore, . , 
8' Long. 1160 ibs. each. 

Rental price at $10.00 per well per tool. $ 820.00 

2 2 Non-Rotating Stabilizer Sleeves 26" Hole Size x 
7 1/2" Mandrel x 4 Ribed. Sleeve length 18". 
Approximate weight 150 ibs. each. 

Sale price at $1525.00 per sleeve. $3,050.00 

3 1 owoR Equalizer 8 1/4" OD x 2 1/4" ID x 7 1/2' Long. 
Approximate weight 1190 lbs. 

5 day min. rental at $1000.00 per well per tool.. 
Each add'l day ran at $200.00 per day per tool. . 
Standby charge at $80.00 per day per tool for tool Net 30 days
on location, but not in hole generating daily rentals. rental. 6,000.00 

Total weight of equipment: 3810 ibs. 

Note: Prices subject to change without notice. 

• 

A. 14 
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26" HOLE SIZE 

6 5/8 Reg. Box 

N/R Stab. 

6 5/8 Reg. Pin 

6 5/8 Reg. Box 
6 5/8 Reg. Box 

N/R Stab. 

25' Drill Collar 
8" OD 6 5/8 Reg. Pin 

6 5/8 Peg. Box 

6 5/8 Reg. Pin 

6 5/8 Reg. Box 

25' Drill Collar 
g,8" OD 

8 1/4" OD 
Equilizer 

6 5/8 Reg. Pin 

6 5/8 Reg. Box 

6 5/8 Reg. Pin 

26" Hole Opener 

BOTTOM HOLE DRILLING ASSEMBLY 

npony Cant rcctcr 
.-, A15 

1012 Ccu;-Ity Doi.2 



	
	 	
	

	

	
	

	

	

	

QUOTATION 
REPLY TO:TELEPHONE (713) 443-7181 

Oncor Corporation 
P.O. Box 60945 
Houston, Texas 77205 

FO: 
Date: FOB: EX-PLANT 
Quotation No.: Plant: 

Your Order No.: Sched. Del.: 

Inquiry No.: B/L: 

Terms: Destination: 

ITEM QUANTITY DESCRIPTIONS UNIT PRICE TOTAL 

20" HOLE SIZE 

1 2 Non-Rotating Sleeve-Type Stabilizer 8" Drill Collar 
necks. 7 1/2" OD Mandrel. 2 13/16" Bore. 
8' Iong. 1160 lbs. each. 

Rental price at $410.00 per well per tool. S 820.0( 

2 2 Non-Rotating Stabilizer Sleeves 20" Hole Size x 
7 1/2" Mandrel x 4 Ribed. Sleeve length 18". 
Approximate weight 125 lbs. each. 

Sale price at $1145.00 per sleeve. $2,290.0( 

3 1 ONCOR Equalizer 8 1/4" OD x 2 1/4" ID x 7 1/2' Long. 
Approximate weight 1190 lbs. 

5 day min. rental at $1000.00 per well per tool. 
Each add'l day ran at $200.00 per day per tool. 
Standby charge at $80.00 per day per tool for tool Net 30 days 
on location, but not in hole generating daily rentals. rental. $6,000.0( 

Total weight of equipment: 3760 lbs. 

• 

Note: Prices subject to change without notice. 
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QUOTATION 
REPLY TO:LEPHONE (713) 4437181 

Oncor Corporation 

DtPunifil 11 P.O. Box 60945 
Houston, Texas 77205 

0: 
Date: FOB: EX-PLANT 
QuotationQuotation No.: Plant: 

Your Order No.: Sched. Del.: 

Inquiry No.: B/L: 

Terms: Destination: 

ITEM OUANTITY DESCRIPTIONS UNIT PRICE TOTAL 

17 1/2" HOLE SIZE 

1 2 Non-Rotating Sleeve-Type Stabilizer 8" Drill Collar 
necks. 7 1/2" 00 Mandrel. 2 13/16" Bore. . . 
8' Long. Weight figured on separate page. 

Rental charge N/C if tool used on larger hole size. 
Standby charge of $200.00 per well per tool if tools 
not ran at all on location. 

2 2 Non-Rotating Stabilizer Sleeves 17 1/2" Hole Size x 
7 1/2" Mandrel x 4 Ribed. Sleeve length 18". 
Approximate weight 84 lbs. each. • 

Sale price at $950.00 per sleeve. $ 1,900.00 

3 4 ONCOR Knockout Blade Stabilizer 17 1/2" Hole Size x 
3" ID x 8' Long. 8" Drill Collar necks. Weight 
per body at 2060 lbs. 

Rental charge at $975.00 per well per tool. 
Standby charge at $450.00 per well per tool for any 
bodies not ran. $ 3,900.00, 

... 

sets 
4 4 Knockout Stabilizer blades installed in the above 

four bodies. Sale price at $3360.00 per set per 
body. Weight at 384 lbs. per set. $13,440.00 

sets 
5 12 Knockout Stabilizer replacement blade sets for above 

bodies. Sale price at $3360.00 per set. Three 
. extra sets per body. Weight at 384 lbs. per set. $40,320.00 

i 2 10' Short Drill Collars 8" OD x 2 13/16" ID 
15 day min. rental at $550.00 per well per tool: 
Each add'l days rental at $31.00 per day per tool. 

. Service charge per well for Short Collars not used net 30 day 

at $100.00 per tool. Weight at 1508 lbs. per body. rental $ 2,030.00 

A.18 ' 



	 	
		 	

	

	 	 	

	

	

	

Oncor Corporation • Quotation 

ITEM QUANTITY DESCRIPTION UNIT PRICE TOTAL 

Continuation of 17 1/2" Hole Size Quotation. 

7 2 apt. Roller Reamers 17 1/2" Hole Size x 3" ID x 
7 1/2' Long. Weight per body at 2300 lbs. with 
weight of set of cutters. 

Rental charge at $700.00 per well per tool. 
Standby charge at $350.00 per well per tool if body 
not ran. $ 1,400.0( 

8 
set 
2 Roller Reamer cutters for Hard Formation. 

Sale price for cutters installed in bodies at 
$4960.00 per set. Weight at 239 lbs. per set. $ 9,920.0C 

9 
set 
6 Roller Reamer replacement cutters for Hard Formation. 

Sale price at $4960.00 per set. Weight at 239 lbs. 
per set. 

$29,760.0C 

Total weight of equipment: 23,602 lbs. 

Note: Prices subject to change without notice. 
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QUOTATION 
TELEPHONE (713) 443-7181 REPLY TO: 

Oncor Corporation 
P.O. Box 60945 
Houston, Texas 77205 

TO: 
Date: FOB: EX-PLANT 
Quotation No.: Plant: 

Your Order No.: Sched. Del.: 

Inquiry No.: B/L: 

Terms: Destination: 

ITEM QUANTITY DESCRIPTIONS UNIT PRICE TOTAL 

12 1/4" HOLE SIZE 

1 2 Non-Rotating Sleeve-Type Stabilizer 8" Drill Collar 
necks. 7 1/2" OD Mandrel. 2 13/16" Bore. 
8' Long. Weight figured on separate page. 

Rental charge N/C if tool used on larger hole size. 
Standby charge of $200.00 per well per tool if tools 
not ran at all on location. 

2 2 Non-Rotating Stabilizer Sleeves 12 1/4" Hole Size x 
7 1/2" Mandrel x 4 Ribed. Sleeve length 18" 
Approximate weight 60 lbs. each. 

Sale price at $590.00 per sleeve. $ 1,180.0; 

3 4 ONCOR Knockout Blade Stabilizer 12 1/4" Hole Size x 
2 13/16" ID x 8' Long. 8" Drill Collar necks. 
Weight per body at 1700 lbs. 

Rental charge at $475.00 per well per tool. 
Standby charge at $230.00 per well per tool for any 
bodies not ran. $ 1,900.0( 

sets 
4 4 Knockout Stabilizer blades installed in the above 

four bodies. Sale price at $3360.00 per set per 
body. Weight at 384 lbs. per set. $13,440.0( 

sets 
S 12 Knockout Stabilizer replacement blade sets for above 

bodies. Sale price at $3360.00 per set. Three 
extra sets per body. Weight at 384 lbs. per set. $40,320.0( 

6 2 10' Short Drill Collars 8" OD x 2 13/16" ID 
15 day min. rental at $550.00 per well per tool: 
Each add'l days rental at $31.00 per day per tool. 
Service charge per well for Short Collars not used 
at $100.00 per tool. Weight figured on separate net 30 day 
page. rental $ 2,030.0(

• 
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Oncor Corporation • Quotation 

ITEM QUANTITY DESCRIPTION UNIT PRICE TOTAL 

Continuation of 12 1/4" Hole Size Quotation. 

7 2 6pt. Roller Reamers 12 1/4" Hole Size x 2 13/16" ID 
13' Long. Weight per body at 2230 lbs. with weight 
of cutters. 

Rental charge at $1400.00 per well per tool. 
Standby charge at $700.00 per well per tool if body 
not ran. $ 2,800.00 

8 
sets 
2 

• 
Roller Reamer cutters for Medium Formation. 
Sale price for cutters installed in bodies at 
$1350.00 per set. Weight at 140 lbs. per set. $ 2,700.00 

9 
sets 
2 Roller Reamer cutters for,Hard Formation. 

Sale price for cutters installed in bodies at 
$2510.00 per set. Weight at 136-lbs. per set. $ 5,020.00 

10 
sets 
6 Roller Reamer replacement cutters for Medium Formation 

Sale price at $1350.00 per set. $ 8,100.00 

11 
sets 
6 Roller Reamer replacement cutters for Hard Formation 

Sale price at $2510.00 per set. $15,060.00 

Total weight of equipment: 19060 lbs. 

Note: Prices subject to change without notice. 

. . 
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UU0 1 AT ION 
REPLY TO:ELEPHONE (713) 443-7181 

Oncor Corporation 
P.O. Box 60945 
Houston, Texas 77205 

Date: 

Quotation No.: 

Your Order No.: 

Inquiry No.: 

Terms: 

FOB: EX-PLANT 

Plant: 

Sched. Del.: 

B/L: 

Destination: 

ITEM QUANTITY DESCRIPTIONS UNIT PRICE TOTAL 

8 3/4" HOLE SIZE 

1 4 ONCOR Knockout Blade Stabilizer 8 3/4" Hole Size x 
2 1/4" ID x 6' Long. 6 1/4" Drill Collar necks. 
Weight per body at 630 lbs. 

• . 

Rental charge at'$350.00 per well per tool. 
Standby charge at $175.00 per well per tool for any 
bodies not ran. $ 1,400.00 

2 
sets 
4 Knockout Stabilizer blades installed in the above 

four bodies. Sale price at $1760.00 per set per 
body. Weight at 120 lbs. per set. $ 7,040.00 

3 
sets 
12 Knockout Stabilizer replacement blade sets for above 

bodies. Sale price at $1760.00 per set. Three 
extra sets per body. Weight at 120 lbs. per set. $21,120.00 

4 2 8' Short Drill Collars 6 1/4" OD x 2 1/4" ID 
15 day min. rental at $290.00 per well per tool. 
Each add'l days rental at $16.00 per day per tool. 
Service charge per well for Short Collars not used 
at $100.00 per tool. Weight at 724 lbs. per tool. 

net 30 day 
rental $ 1,060.00 

5 2 6pt. Roller Reamers 8 3/4" Hole Size x 2" ID 
10' Long. Weight per body at 1160 lbs. with weight 
of cutters. 

Rental charge at $1050.00 per well per tool. 
Standby charge at $525.00 per well per tool if body 
not ran. $ 2,100.00 

6 
sets 
2 Roller Reamer cutters for Medium Formation. 

Sale price for cutters installed in bodies at 
$710.00 per set. Weight at 45 lbs. per set. 

' 

$ 1,420.00 

A.26 



	

Oncor Corporation • Quotation 

ITEM QUANTITY DESCRIPTION UNIT PRICE TOTAL 

Continuation of 8 3/4" Hole Size Quotation. 

sets 
7 2 Roller Reamer cutters for Hard Formation. 

Sale price for cutters installed in bodies at 
$1300.00 per set. Weight at 44 lbs. per set. $ 2,600.0C 

sets 
8 6 Roller Reamer replacement cutters for Medium Formation 

Sale price at $710.00 per set. $ 4,260.0c 

sets 
9 6 Roller Reamer replacement cutters for Hard Formation 

Sale price at $1300.00 per set. $ 7,800.0( 

Total weight of equipment: 8742 lbs. 

1 

Note: Prices subject to change without notice. 

10 13 Charge for non-standard drill collar connections to be 
cut on 8 3/4" Hole Size equipment. Connections at 
$61.00 for .each 4 H 90 connection cut. $ 793.0 

A. 27 
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QUOTATION 
REPLY TO:ELEPHONE (713) 443-7181 

Oncor Corporation 
P.O. Box 60945 
Houston, Texas 77205 

'0: 
Date: FOB: EX-PLANT 
Quotation No.: Plant: 

Your Order No.: Sched. Del.: 

Inquiry No.: B/L: 

Terms: Destination: 

-
ITEM QUANTITY DESCRIPTIONS UNIT PRICE TOTAL 

6" HOLE SIZE 
. . 

1 
1 2 6pt. Roller Reamers 6" Hole Size x 1 1/4" ID x • . 

8 3/4' Long. Weight per body at 510 lbs. with weight 
of cutters. 

1 

Rental charge at $1050.00 per well per tool. 
Standby charge at $525.00 per well per tool if body 

I not ran. $ 2,100.00 

2 4 3pt. Roller Reamers 6" Hole Size x 1 1/4" ID x 
5 1/2' Long. Weight per body at 260 lbs. with weight 
of cutters. 

1 Rental charge at $450.00 per well per tool. 
Standby charge at $225.00 per well per tool for any 
bodies not ran. $ 1,800.00 

sets 
3 6 Roller Reamer cutters for Medium,Formation. 

Sale price for cutters installed in bodies at $585.00 
per set. Weight at 18 lbs. per set. $ 3,510.00 

sets 
t 4 2 Roller Reamer cutters for Hard Formation. 

Sale price for cutters installed in bodies at $1240.00 
per set. Weight at 17 lbs. per set. $ 2,480.00 

sets 
5 18 Roller Reamer replacement cutters for Medium Formation 

i 
Sale price at $585.00 per set. $10,530.00 

sets 
6 6 Roller Reamer replacement cutters for Hard Formation 

Sale price at $1240.00 per set. $ 7,440.00 

1 

r 
1 A.30 



	 	 	
	

	 		 	

	
	

	

	

Oncor Corporation • Quotation 

ITEM QUANTITY DESCRIPTION •• 

Continuation of 6" Hole Size Quotation. 

UNIT PRICE TOTAL 

1 

7 - 2 8' Short Drill Collars 4 1/8" OD x 1 1/2" ID 
15 day min. rental at $230.00 per well per tool. 
Each add'l days rental at $13.00 per day per tool. 
Service charge per well for Short Collars not used 
at $100.00 per tool. Weight at 315 lbs. per tool. 

net 30 day 
rental $ 

1 

850. 

8 13 Charge for non-standard drill collar connections to be 
cut on 6" Hole Size equipment. Connections at $59.00 
for each 2 3/8 IF connection cut. $ 

i 

767. 

_ Total weight of equipment: 3116 lbs. 

1 

1 

I 

Note: Prices subject to change without notice. 

1 

1 

1 
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CORE SSERD 
• 

DRESSER ATLAS DIVISION. DRESSER INDUSTRIES. INC 1532 METROBANK BUILDING DENVER. COLORADO 303/629-0294 

November 4, 1980 

CLS SKID UNIT 

1ST 2ND 3RD 4TH 5TH 

SET UP 925.00 925.00 1265.00 1265.00 1265.00 

DENSITY/CALIPER 3638.00 5096.00 7440.00 12812.00 12730.00 

NEUTRON 3638.00 5096.00 7440.00 12812.00 12730.00 

DUAL INDUCTION 3530.00 4990.00 7332.00 12772.00 12710.00 

ACOUSTIC/CALIPER 3638.00 5096.00 7440.00 12812.00 12730.00 

GAMMA RAY 1047.00 1477.00 2166.00 4000.00 3860.00 

TEMPERATURE 2622.00 4030.00 6206.00 12306.00 12690.00 

DIPLOG 9184.00 10603.00 12594.00 9860.00 9060.00 

INSTRUMENT PROTECTION 260.00 260.00 260.00 260.00 260.00 

ISOLATED LOCATION 4290.00 4290.00 4290.00 4290.00 4290.00 

TEMP. IN EXCESS OF 300 690.00 690.00 

SUB-TOTAL 32772.00 41863.00 56433.00 83879.00 83015.00 

TRUCKING CLS S23 SKID FROM TEXAS TO WYOMING: 5000.00 

12 MONTHS @ 5500 = 66,000 

TOTAL JOB COST: 368,962.00 
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JOHNSTON-MACCO 

November 20, 1980 

K & A Helton Engineering & Geological Services 
2200 Security Life Building 
1616 Glenarm Place 
Denver, Colorado 80202 

Attention: Mr. Paul McKissen 

As per your request, Johnston-Macco is submitting the enclosed 
costs for drill stem testing in Western Wyoming. All general 
terms and conditions as set forth in our current Rocky Mountain 
Price Schedule dated April 1, 1980, apply. 

Thank you for allowing us the opportunity to submit this 
proposal, and if we can be of further assistance, please advise. 

Sincerely, 

E.C. McKnight 
1745 Stout, Suite 300 
Denver, Colorado 80202 
(303) 623-0760 

ECM:ch 

Attachment 
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Drill. Stem Test Costs: 

1. Depth, 10,001 - 11,000 feet in 121/4 hole. $6,085 

2. Depth, 15,001 - 16,000 feet in reduced hole. $5,945 

3. Depth, 18,001 - 19,000 feet in reduced hole. $6,224 

The above costs include 10,000 psi WP surface control head, 
10,000 psi WP floor manifold, Multi-Flow Evaluator with 
sample chamber, two pressure recorders, two open hole packers, 
hydraulic jars, safety joint, reversing sub, five DST reports, 
Computerized Data Analysis and 24-hours of equipment and 
operator time. 

Any additional equipment and operator time will be $20/hour 
and $28/hour, respectively. A mileage charge of $1/mile 
round trip is not included in above. 

A.35 
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DOWELL DIVISION OF DOW CHEMICAL U.S.A. 

SERVICE RECOMMENDATION 

Denver, Colorado 
December 2, 1980 

Mr. Paul McKissen 
K & A Associates 
Suite 2200 
Security Life Bldg. 
Denver, Colorado 80202 

PROPOSED PROJECT - N.W. WYOMING 

Assuming that some form of stimulation equipment would have to 
be brought to location by helicopter and that a maximum load would 
be 20,000# -

We would propose using three skid mounted units each capable of 
delivering 750 HHP at 15000 psi; this is 2 BPM/unit. 

Each unit would be broken in two pieces, each piece weighing about 
17000#. 

An additional piece of equipment will be required for mixing special 
chemicals and pressurizing - this will be separated into two 12000# 
pieces. 

Discharge pipe and hoses can probably be transported in two loads.6/00) 

Estimated mobilization and de-mobilization (from helicopter pick-up 
point) at today's prices would be $200,000. 

Estimated cost for pumping each acid job would be $35,000.00; standby 
time (non-pumping) would be $10,000.00/day with a minimum of 30 days. 

Acid cost to helicopter pick-up point would be about $2. 50/gallon.(1.5: 0°) 

To prepare this equipment will require at least one year lead time 
and prices would be re-quoted at the time designed. 

Yours, very truly, 

John D. Woodward 
Regional Sales Supervisor 

A.36j.m. 
NOTICE: This recommendation is presented in good faith based upon present day technology and 

informotion provided, but no erpress or implied warranty is intended or given. Dowell cssumes no 

liability for any use mode of this recommendation nor for any results obtcined from the use cf Dowell 

services and products based thereon. 
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SWECO, INC. P.O. Box 335, Casper, Wyoming 82602 Tel: (307) 237-3702 

November 25, 1980 

Mr. Paul McKissen 
K.A. Keplinger Engineering 
Suite 2200 
1616 Glenarm 
Denver, Colo. 80202 

Dear Mr. McKissen, 

After our phone conversation on Monday, November 24, 1980, I worked up 

a proposal for solids control equipment on the helicopter feasibility study. 

Enclosed, please find a copy of that proposal and prices. 

We have a house at Alpine Junction and in anticipation of the drilling 

activity in that area, we are moving a man from Casper to Alpine Junction in 

the very near future. 

If there are any questions, please give me a call. 

Regards, 

Archie L. Bost 
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SWECO, INC. P.O. Box 335, Casper, Wyoming 82602 Tel: (307) 237-3702 

PROPOSAL FOR HELICOPTER FEASIBILITY STUDY 

We at SWECO propose a total solids control system consisting of one dual 

48" shale shaker and two 48" 8-cone mud cleaners. We feel this would give you 

total versatility and handle any solids control problems no matter what the 

mud properties. 

The dual 48" shale shaker will make a finer cut at the flow line (spudding 

with at least a 60 mesh screen depending on the size of the hole and rate of 

pennetration), thus taking the load off of the mud cleaners to allow them to make 

'a finer cut. After the mud goes through the shale shaker and sand trap, both 

mud cleaners would then pick up out of the next compartment, the cone overflow, 

returning to the system as close to the rig suction as possible to accommodate 

surface system mud cleaning when the mud is not circulating. Screen underflow 

will return to the sand trap to settle out any concentrated solids, then return 

and run through the system again. 

With the combined capacity of the two mud cleaners (800 GPM), mud weight 

and drilled solids can be kept to a minimum, even during high volume conditions 

of surface hole drilling. These units are extremely versatile. They can be 

used as disilters on surface hole if needed, but if water is a problem, their 

use as a conventional mud cleaner is recommended. These units can also be 

easilty changed to a two screen configuration to allow the recovery of LCM. 

As the well deepens and the circulation rate decreases below 350 GPM, the 

mud cleaners can be split and used in series to allow maximum cone efficiency. 

This entails the first mud cleaner's cone overflow to be dumped into the next 

compartment and then picked up and processed again by the second mud cleaner. 

This can easily be accommodated for by an.extra suction valve and tee installed 

when units are rigged up. We are using this type of system on four rigs in the 

Evanston area of the Overthrust with great success (Chevron-3 rigs, Wexpro-1 rig). 

A. 38 



	h : 

SWECO, INC. P.O. Box 335, Casper, Wyoming 82602 Tel: (307) 237-3702 

Page 2 

With this type of system, while keeping drilled solids to a minimum, will also 

lose very little liquid to the reserve pit, reducing any water and waste hauling 

costs that are usually required in remote locations. 

In remote locations, especially inaccessible ones, we feel you would be 

money ahead to prepare for any condition. Attached you will find a flow schematic 

of the described system. 

We will provide service once a week and instruction to your rig personnel 

on maintaining the equipment. Your company will provide helicopter service when 

needed, at no cost to SWECO; all cost will be as stated in the enclosed price 

sheet. The equipment will be FOB Casper. 

A. 39 



	

 

SWECO, INC. P.O. Box 335, Casper, Wyoming 82602 Tel: (307) 237-3702 

Page 3 

RATES PER DAY 

monthly 3 month yearly 

1 Dual Shaker $155.00 $145.00 $125.00 

1 Mud Cleaner 175.00 165.00 155.00 

1 Diesel Pump 80.00 75.00 70.00 

1 Electric Pump 65.00 60.00 55.00 

EQUIPMENT IN PROPOSAL 

*1 Dual Shaker $120.00 $110.00 $ 90.00 

**2 Mud Cleaners 260.00 245.00 230.00 

2 Electric Pumps 130.00 120.00 110.00 

TOTAL 510.00 475.00 430.00 

A diesel pump would be $15.00 more per day per pump. 

*Whenever a SWECO dual shaker is used on the same rig as two (2) or more other 

pieces of SWECO solids control equipment, a discount of $35.00 per day will apply 

to the price of the shale shaker on all days when at least two (2) other pieces 

of solids control equipment are drawing the full rental rate. 

**Whenever two (2) SWECO mud cleaners are used on the same rig, the second unit 

will cost only about half of the first. 

A. 40 
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IELD it/" (IU11:07V1::ZZ-e041; I IL L C 
P. O. Box 16159 • 4800 Race Street 
Denver, Colorado 80216 • (303)292-4800 

November 3, 1980 

K & A / Helton 
Mr. Paul McKissen 
2200 Security Life Bldg. 
Denver CO 80202 

Dear Mr. McKissen: 

Enclosed, please find drawings of camp units similar to the ones 
we discussed. The units we discussed would be 10'x28' and would 
be as follow: 

10 - 10 1 )(28' (100'x28') Kitchen/Diner 
Recreaton/office & commissary 

15 - 10'x28' Four-man bunks 

8 - 10'x28' Two man bunks 

1 - 10'x28' Laundry 

Total, F.O.B. Jackson, Wyoming $537,000.00 

We have figured that it would take approximately 40 trips to move 
the camp on site. Catering for a camp of this type would probably 
cost $30-35.00 per man per day. 

If you have any questions, please feel free to call. 

Sincerely, 

ELDER/QUINN & McGILL, INC. 

Chilton Leach, 
Sal es Representative 

CL/dat 

Encl osures 

A. 42 

Denver • Albuquerque Casper 

https://30-35.00
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SHIPPING WEIGHT: 9000/LB 4082 /KG 
SHIPPING CUBE (KD): /FT 3 
SHIPPING CUBE (PE): 2I23/FT3 sao/m3 
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GENERAL OFFICES E.O. BOX 2639 PHONE 234•8985 

CASPER, WYOMING 82602 

October 29, 1980 

K. A. Helton Engineering 
2200 Security Life Building 
1616 Glenarm Street 
Denver, CO 80202 

Attn: Mr. Paul McKessen: 

In reply to your phone call the other day, I did some checking on 
propane tank sizes and weights. 

It appears that 500 gallon tanks would be the best for this project. 
They are 37" in diameter and ten feet long and weigh 1,280 pounds empty. 
Filling the tank to 80%, which would be 400 gallons @4.24 pounds (60°) per 
gallon, would be 1,696 pounds - Total tank and gas: 2,976 pounds. 

You did not mention whether this job was strictly a summertime project 
or just what months they plan to operate, but it looks like it would take 
20 to 25 propane tanks on site. These 500 gallon tanks rent for $67.00 per 
year. Today's price of propane is .59 9 per gallon. 

We did not discuss just how these tanks would be refilled as needed. 
It would be difficult to have a truck available each time a tank would be 
brought in for refill. It is possible that we could supply an 18,000 gallon 
trailer with a pump at the staging area and one of your people could be 
trained in the proper method of filling a tank. 

I hope this is the information you wanted and if I can be of any fur-
ther assistance, please do not hesitate to call me. 

Very truly yours, 

• 

. John D. Edmondson 

A.47 
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CASPER DENVER SALT LAKE CITY 

EATON METAL PRODUCTS CO. 
4800 YORK STREET DENVER, COLORADO 80216 

PHONE 825-7204 
4323- B NManufacturers - Distributors Quotin No. 

Oil Handling Equipment—Gasoline Pumps—Compressors 
Hoists—Lubrication Equipment—Liquified Petroleum Gas Equipment 

SPECIAL STEEL FABRICATION 
Page ofQuotation 

To K&A Helton 
2200 Security Life Building 
Denver, Colorado 80202 

11-6-80Date 

Attention: Mr. Paul McKissen Net 10Terms 

Denver, ColoradoFOB.4.eferences: 

entlemen: We take pleasure in submitting the following proposal for your acceptance. 

Quantity Description Unit Price Extension Est. Weigh! 

400 gallon 42" 0 x 82" OAL x 10 gauge 
with one baffle, domed heads, skids, lifting 
bands, 3- 2" NPT and prime paint $1670.00 $1670.00 

The pri.ce would be $1586.50 if tanks were 
bought in quantities of five (5) or more. 

Delivery is 10 weeks after receipt of order. 

r 
No sales or use taxes are included. 

Interest of 11% per month will be charged on 
all accounts overdue 30 days or more. Interest 
not to exceed the lawful rate. 

r 

I 

)elivery Weeks After Receipt of Order and or Approved Drawings. • 

ALL SALES AND CONTRACTS MADE BY US ARE EXPRESSLY SUBJECT TO THE CONDITIONS SHOWN BELOW AND ON THE 
I.-CK HEREOF, INCLUDING THOSE LIMITING WARRANTIES. The terms of this Quotation may not be varied by purchaser's acceptance or
archase order. In the event of any inconsistency, the terms hereof shall control, and purchaser shall be deemed to have assented to the same in
III. This Quotation shall be of no effect unless written acceptance in the space provided below is received by seller within 30 days from the date

Acceptance by mail shall be effective as an acceptance only when actually received by seller. Seller reserves the right to withdraw this
-otation prior to acceptance without any liability whatsoever to purchaser. Progress Payments may be required by Eaton Metal Products

reof.mpany pursuant to terms of Paragraph 8 hereof. 
Respectfully submitted,

cepted EATON METAL PRODUCTS COMPANY 
409r • 

By 

Bob Nielsen 
[te 11/6/80Date 

A 4 R 



	

	

  

  

  

  

  

 

 

	

	
	

	
	

  

 

	 		

Franklin 

Please send reply to the above address 

QUOTATION 

Quotation No. QT350-00127
TO K&A Helton 

2200 Security Life Bldg. 10-28-80Date 

1616 Glenarm 
Your Inquiry Verbal

Denver, CO 80202 
10-28-80Dated 

ATTN. Mr. Paul McKissen 

With reference to your above inquiry, we are pleased to quote as follows: 

Item Quantity Description Unit price Total 

CFT 

1 180' 30" O.D. .500 Wall 157.53# API-5L Grade B PEB 
Line Pipe 

Domestic Material 5475.00 9855.00 
Foreign Material 5247.00 *9444.60 

F.O.B. - Jackson, Wyoming CWT 
Domestic material from St. Louis, MO. 5.74 1627.60 
Foreign material from Wagner, OK. 5.32' *1508.51 

Freight rates are based on 36,000# minimum and 
include 13% fuel surcharge 

Availability of material subject to prior sale. 

Price in effect at time of shipment will apply. 

K &A HELTO N 
ENVER ACCT( 

FaEL Terms Delivery Grand $11,482.60
Total 

Jackson, WY. Net 30 Days Presently in Stock Y'S10.q53.11 

FRANKLIN 'SUPPL`(...51)MPANY 

By 

A.49 J1M f:loCartny (J031 -0050 
Ass't Regional Purchasing Manager 

All sales are without warranties. expressed or implied or imposed by operation of law, or any other representations. Employees and ;,gents of Franklin Supply 
Company are without authority to make any such warranties or representations except unno th. Prs-Nrocc waritis,r• -1,...1,....:-.,•,.... ,..s ...... ,..te--- -s .1.- ,__-___.•--

https://Y'S10.q53.11
https://11,482.60
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A DIVISION OF BAKER INTERNATIONAL CORPORATION 

3390 Peoria, Suite 303 
auroa,Co. 80010 
TELEPHONE (3031 340-8360 

Keplinger Companies 
555 17th Street 
Denver, Co. 80202 

Attn: Paul McKissen 

Oct. 24, 1980 

Dear Paul; 

Thank-you for the inquiry about our Bakerline Liner Hanger for 
future use. 

All our hangers are C-95 material compatible, therefore there won't 
be any additional charges for special material. 

The 13 3/8 x 9 5/8 Hanger poses some questions: 

1. The 13 3/8 88.2#/1 is non API we would need an ID to be sure 
the hanger is full opening. 

2. Even using a double set of slips on the hanger, the liner weight 
of 370,300#, many times forces the hanger slips through the 13 3/8 
casing. This would be eliminated by setting the hanger in V-150 
grade casing or attaching an external sleeve on the 13 3/8 S-95 
intermediate casing where the hanger is set. 

These things would not effect the Liner Hanger, priced as follows: 

EQUIPMENT PRICE 

13 3/8 x 9 5/8 Liner Hanger double $ 10,530.00 
slip 

Pack off $ 5,600.00 

Tie back recepticle (72") $ 3,450.00 

Tie back nipple (72") $ 6,400.00 

Plugs (260-53 & 260-62) $ 1,800.00 

Buttress License Thread 550.00 

RENTAL ITEMS 

Setting Tool (266-01)(per run) $ 940.00 
Stand by per day $ 48.00 

Plug dropping head (260-38) $ 240.00 
Stand by per day $ 15.00 

A.51 
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A DIVISION OF BAKER INTERNATIONAL CORPORATION 

3390 Peoria, Suite 303 
Aurora, Co. 80010 
TELEPHONE (303) 340-8360 

RENTAL ITEMS CONT. 

Misc. cross overs to make up equipment 75.00 
(three day min. additional days 35.00 ea) 

SERVICE 

Service man's time $29.00 /hr. eight hr. min.$ 232.00 

Car milage Powell, Wyo. to Jackson at 90 
240 miles round trip 216.00 

Crated and packaged for Helo transport $ 1,200.00 

The 7 x 5 Liner hanger S-95 compatible equipment: 
EQUIPMENT PRICE 

Single slip hanger $ 1,400.00 

Pack Off $ 1,800.00 

Tie back recepticle (72") $ 2,070.00 

Tie back nipple $ 3,300.00 

Plugs 600.00 

Hydrill License thread $ 550.00 

RENTAL ITEMS 

Setting tool (266-01)(per run) 830.00 
stand by $17.00 per day 

Plug dropping head (260-38) 240.00 
stand by $15.00 

Misc. cross overs to make up equipment 75.00 
(three day minimum) 
stand by additional days $35.00 

SERVICE 

Service mans time $29.00 per hour eight 
hour min. 232.00 

Car milage Powell, Wyo. to Jackson at 90 
240 miles round trip 216.00 

Crated and packaged for Helo Transport 367.00 

A.52 

https://3,300.00
https://2,070.00
https://1,800.00
https://1,400.00
https://1,200.00


 

cc 

ffEINI 72E 
A DIVISION OF BAKER INTERNATIONAL CORPORATION 

3390 Peoria, Suite 303 
Aurora, Co. 80010 
TELEPHONE (303) 340-8360 

Paul, these prices are current price book. They will hold for 

ninety days. I can't forecast price increases over time. 

You'll also notice "Misc. cross overs" which can't be priced 

exactly unless we know drill pipe size and thread. 

Finally please bear in mind these prices are estimates and can 

vary as much as 10%. As the time approaches to run these tools 

we will need to work out all the details and procedures to insure 

a first class job. 

We at Bakerline are anxious to provide this equipment. 

Sincerely, 

Dan J. Divan 
City Sales 

DD;jh 



INDUSTRIAL CAMPS CATERING 

HEAD OFFICE TELEPHONE: 

3050 PARSONS ROAD, EDMONTON, ALBERTA T6N 181 14031 4632323 
OTHER OFFICES CALGARY. ALBERTA 14031 263-3622 

SALT LAKE CITY, UTAH (8011 355-4157 

DENVER. COLORADO (3031893.0914 

Glenn Callahan 
2530 Security Life Building 
Denver, CO 80202 
(303) 893-0914 

November 21, 1980 

K & A/Helton 
2200 Security Life Building 
1616 Glenarm Place 
Denver, CO 80202 

BID #725 

JACKSON HOLE, 

WYOMING 

CATERING 

Fortier & Associates will supply catering services as set out in Schedule A. 
Such services to include a staff of seven including cooks, cook's helpers, and 
camp attendants with personnel F.O.B. the site and groceries F.O.B., Jackson 
Hole, Wyoming. Fortier & Associates will be reimbursed for these services as 
follows: 

Daily minimum guarantee 75 men. Cost per man per day $22.50. 

Transportation of groceries $1.00 per running mile. 

CAMP 

Fortier & Associates will supply camp facilities as follows subject to terms 
and conditions as set out in Schedule C: 

14 units side by side 
$2,500.00 set-up charges (one time only) for technical represen-
tive to direct K & A/Helton labor force for camp assembly. 

A. 54 
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K & A/Helton BID #725 
Page 2 
November 20, 1980 JACYSON HOLE, WYOMING 

Fortier & Associates will be reimbursed for the 14-unit facilities at $775.00 
per day, minimum guarantee would be for one year, camp is F.O.B. Casper, Wyoming, 
and the facilities must be returned to Casper, Wyoming upon completion of the 
job. 

To furnish power skid units with camps, will run $75.00 per day for each unit. 
generating 65 KW. Each power skid unit will consist of a steel shed covered 
diesel engine- generator of 65 KW with 2- 1,000 gallon propane tanks and 2-
1,000 gallon diesel tanks. The number of power skid units needed and the operation 
of the power skid units is the sole responsibility of K & A/Helton. 

A. 55 



	

	

K & A/Helton BID #725 
Page 3 
November 20, 1980 JACKSON HOLE, WYOMING 

CLIENT'S RESPONSIBMTTIEs 

ITEM 1 

Client shall furnish a site dimension adequate for a 14-unit camp, 
located on the up-wind side of the rig. Usually west or northwest in this 
area. 

ITEM 2 

Client is to arrange movement of the camp and furnish personnel to assemble 
camp. Fortier & Associates will provide an adviser for up to 24 working hours 
for set up. 

ITEM 3 

Client to furnish adequate generator or power source before camp arrives, and 
an electrician for hook up. 

ITEM 4 

Client to furnish adequate propane tank (usually baffled) with adequate lead. 
Approximate monthly consumption- 900 gallons propane per month per 20 men. 

ITEM 5 

Client to furnish adequate water supply with water storage tank. Average use 
per day- 45 gallons per man. 

ITEM 6 

Client to furnish sump pit for long-term camp, pump out type. 

ITEM 7 

Any Third Party services furnished by Fortier will carry 15 percent surcharge 
on building. 

A.56 



	

	

K & A/Helton BID #725 
Page 4 
November 20, 1980 JACKSON HOLE, WYOMING 

We appreciate this opportunity to handle your camp and catering needs for the 
Jackson Hole, Wyoming project. 

Regards, 

Glenn Callahan 
Director of Marketing 

lg 

A. 57 



PRELIMINARY COST ESTIMATE 

for 

CONSTRUCTION AND RESTORATION OF ACCESS ROUTE 

to 

GETTY RESERVE DRILLING SITE 

in the 

LITTLE GRANIT CREEK AREA 

Prepared by: Steven A. Grosch 
P. E. Grosch Construction, Inc. 

A. 58 
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SCOPE: 

This preliminary estimate of construction and restoration cost of 
the access route has been prepared for comparative analysis to 
other transportation modes only. 

Data gathered for use in preparation of the estimate is based upon 
a tour of the proposed route on September 24, 1980 and map inspec-
tion of the USGS Bull Creek Quadrangle. The tour furnished infor-
mation in general terms, such as: 

1. Timber size and density. 
2. Surface evidence of rock or soil. 
3. Apparent severity of grades and cross slopes. 
4. Possible variations to pack trail alignment. 
5. Topographic severity of drainage crossings. 

Time nor the scope of the work allowed any actual field survey. 

Map inspection then was the only source of information available to 
yield data such as: 

1. General alignment. 
2. Existing cross slopes to the proposed alignment. 
3. Length of access. 
4. Grades of constructed access. 
5. Clearing limits and therefore timber area. 
6. Culvert size, length and quantity. 
7. Feasibility of alignment change from the pack trail. 

The result of the map inspection and general observations are tabu-
lated on Exhibit II. Exhibit I illustrates the proposed alignment. 
The map has a scale of 1" = 2000' and contour interval of 40 feet. 

Clearly, the data tabulated on Exhibit I are approximations only. 
They may serve our present purpose of a preliminary estimate. How-
ever, a final estimate would necessarily have to be based upon data 
yielded by an actual field survey. Indeed, prior to commencement of 
construction, a field survey must be completed. According to the 
Roading Guidelines for Oil and Gas Exploration and Development pre-
pared by Bridger-Teton National Forest in 1980 states: "Roads shall 
be designed by or under the direct supervision of a Registered Pro-
fessional Engineer. As in survey, design standards and techniques 
should be modified to be consistent with the prescribed end product. 
Techniques may vary from (1) a full design with complete plans and 
profiles, (2) a line diagram and typical cross section, and (3) field 
staking of drainage facilities or spot surfacing along a generally 
acceptable in-place facility." It states further that "Construction 
control will be staked on the ground for all roads. Staking will be 
in accordance with standard practices and include a marked centerline, 

A.59 
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P. I.'s , clearing limits, cut and fill stakes, drainage structures, 
and reference hubs. The degree of construction staking will be deter-
mined by the Forest Service engineer. Minimum staking should include 
a referenced centerline, staked culverts and dips, and the cut catch 
points on slopes over 40 percent. Construction staking shall be done 
as described in Forest Service Standard Specifications for Roads and 
Bridges. NO WORK SHALL COMMENCE UNTIL FOREST SERVICE APPROVAL OF CON-
STRUCTION STAKING IS COMPLETED." In Section 20 the guidelines state: 
"All road and bridge construction and associated work shall be performed 
under the inspection of a Professional Engineer licensed in the State 
of Wyoming. Said Engineer shall certify that all work is accomplished 
in conformance with the applicable specifications and provisions." 

QUALIFICATIONS TO PRELIMINARY ESTIMATE 

Several assumptions are made in preparation of the estimate: 

1. Traveled way width is to be 14 feet with intervisible turnouts. 
2. Culverts to be installed in drainages and on required intervals. 
3. Culbert dimensions per Exhibit II are approximations, actual 

dimensions and quantity would be determined by road design and 
hydrological study. 

4. Survey, design and staking work to be completed in August, 1981. 
5. Construction of access route to be completed by October, 1981. 
6. Drilling Activity to be completed during the summer months of 

1982. 
7. No gravel surfacing anticipated for summer drilling operations. 
8. Road maintenance during drilling operations is estimated to re-

quire only occasional surface blading. 
9. Survey and design of access route shall consist of minimum stak-

ing complemented by full design in critical areas. 
10. Restoration activity, if required, shall be completed during the 

summer months of 1983. 
11. Restoration technique and completion shall conform to the stipu-

lations of those required on the Getty Oil test on Fall Creek. 

SURVEY, DESIGN AND STAKING 

At peak activity it is estimated that seven men would be involved. Esti-
mated time for completion is three months. With weather permitting and 
actual construction staking proceeding just ahead of construction, con-
struction activity could begin on or before August 15, 1981. The estim-
ated cost is $75,000. 

CONSTRUCTION ESTIMATE: 

MACHINE UTILIZATION 

QUANTITY DESCRIPTION 

Cat. D9H Dozer with ripper1 
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QUANTITY DESCRIPTION 

3 Cat. D8K Dozers with rippers 
1 Cat D7G Dozer with ripper 
2 Cat. 627B Tandem Powered Scrapers 
2 Cat. 14G Motorgraders with rippers 
1 Rubber Tired Backhoe 
1 Rubber Tired Skidder 

CREW REQUIREMENTS 

At peak construction activity eleven machine operators, two sawyers, 
five men for culvert, timber and grade control operations, and one 
supervisor will be required. 

NEW ACCESS ROAD - ESTIMATED TIME AND COST 

Seven weeks is estimated as necessary for construction. The estimated 
cost for construction of the new access road is $410,000. 

EXISTING ACCESS ROAD - ESTIMATED TIME AND COST 

One week is estimated as required to improve the 1.7 miles of exist-
ing access road and install the required culverts. The estimated cost 
is $30.000. It is therefore estimated that the project could be com-
pleted from May 15, 1981 to October 15, 1981 prior to closure by winter 
conditions. 

MAINTENANCE - NEW AND EXISTING ACCESS ROAD 

It is estimated that the access road will require blading prior to and 
immediatly following mobilization of drilling equipment. Regular blad-
ing during the drilling operation and following rig de-mobilization will 
also be necessary. The estimated cost of maintenance during the summer 
of 1982 is $30,000. 

RESTORATION ESTIMATE: 
MACHINE UTILIZATION 

QUANTITY DESCRIPTION 

2 Cat. D8K dozers with rippers 
1 Cat. D7G Dozer with rippers 
2 Cat. 627B Tandem Powered Scrapers 
1 1.5 Cubic Yard Dragline 
1 Track Mounted Excavator 
1 14G Cat. Motorgrader 

CREW REQUIREMENTS 

At peak restoration activity eight machine operators, three men for cul-
vert removal, and seeding operations, and one supervisor will be required. 

A. 61 



	

	 	

	 	

Page 4 

RESTORATION - ESTIMATED TIME AND COST 

Eight weeks is estimated as required to complete restoration. The 
estimated cost of restoration is $360,000. 

SUMMARY: 

TIME FOR ESTIMATED 
ACTIVITY COMPLETION COST 

Survey, Design, Stake 3 Months $ 75,000. 

Construct New Access Road 7 Weeks $410,000. 

Improve Existing Access Road 1 Week $ 30,000. 

Road Maintenance Duration of Drilling $ 30,000. 

Access Road Restoration 8 Weeks $360.000. 
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LAHiBil II 
PRELIMINARY COST ESTIMATE 

ESTIMATED PARAMETERS 10 COST ESTIMATE 

SURFACE 
INTERVAL MAXIMUM CROSS TIMBER 18" DIA. CULVERT EVIDENCE RESTORATION 

STATION FEET GRADE, % SLOPE, % AREA, ACRES CULVERT, FT. DIA. IN., LENGTH FT. OF ROCK DIFFICULTY COMMENT 

0+00 BEGIN ROAD AT FORMER MINE SITE 
3500 8 + 0 to 25 0.6 180 84 60 None Easy 

35+00 
800 5 t 0 to 33 None 30 36 36 None Easy 

43+00 
2800 10 t 40 2.9 150 72 54 Light Severe SIDE HILL SECTION ABOVE TRAIL 

71+00 
1400 5 t 33 tO 0 1.1 90 Light Moderate _ 

85+00 
900 

+ 
10 0 to 33 None 60 72 54 Light Moderate 

CMP INSTALLATION DOWN STREAM OF CONFW-
ENCE SIDE HILL SECTION ABOVE TRAIL. 

94+00 
800 10 t 40 0.7 30 24 30 Moderate Severe 

102+00 
1100 10 I 40 None 60 Moderate Severe _ 

113+00 
600 5 + 0 0.3 30 Moderate Easy 

119+00 
3000 10 + 33 3.4 150 60 46 Heavy Severe SWITCH BACKS TO ASCEND SLOPE 

149+00 
3500 10 + 25 to 0 2.8 210 Heavy Moderate SWITCH BACKS TO ASCEND SLOPE 

184+00 
2500 5 + 25 to 0 0.6 150 Moderate Easy _ 

209+00 
1800 10 + 0 None 90 48 40 Light Easy 

227+00 
500 10 I 25 None 30 None Easy _ 

232+00 
700 10 I 40 None 30 _ Light Severe 

239+00 
1300 5 - 25 to 0 None 60 _None Easy 

252+00 
1700 

+ 
12 - 40 1.1 90 24 50 None Severe 

269+00 
3500 

4. 
10 - 25 to 0 None 150 None Easy 

304+00 END ROAD AT WELL SITE 

13.5 A. 1590 FT. 
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HIGH LIFE HELICOPTER FEASIBILITY STUDY 

BITS 

UNIT COST TOTAL COST UNIT WEIGHT TOTAL WEIGHT 
ITEM $ $ (LBS.) (LBS.) 

1 36" Hole Opener $ 3,400.00 $ 3,400.00 2,600 2,600 
8 26" Mill Tooth 8,899.00 71,192.00 1,204 9,632 
8 20" Mill Tooth 5,247.00 41,976.00 653 5,224 
6 17 1/2" Mill Tooth 4,763.00 28,578.00 536 3,216 
6 17 1/2" Insert 10,742.00 64,452.00 569 3,414 
6 12 1/4" Mill Tooth 1,963.00 11,778.00 192 1,152 
16 12 1/4" Insert 5,137.00 82,192.00 224 3,584 
3 8 3/4" Mill Tooth 905.00 2,715.00 90 270 
5 8 3/4" Insert 3,317.00 16,585.00 90 450 
1 6" gill Tooth 787.00 787.00 36 36 
2 6" Insert 2,345.00 4,690.00 39 78 
2 Diamond Bits 9,000.00 18,000.00 50 100 
2 Core Head 7,500.00 15,000.00 25 50 
1 Core Barrel 6,000.00 6,000.00 2,000 2,000 

TOTAL $367,345.00 31,806 
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HIGH LIFE HFIICOPIERS FEASIBILITY STUDY 

MOVE RIG, CASING, MUD AND CAMP BY TRUCK 

AMERICAN DRILLING CO. DRAYAGE F.O.B. TRUCKLOADS 

RIG 2 DIME 1800 WEIGHT PRICE PER JACKSON 40,000 
ITEM POUNDS C WT. WYO. CALC. ACTUAL. 

Junk Basket 36,000 $9.36 $ 3,369.60 
Fuel Tank 36,520 9.36 3,418.72 
B.O.P. Suitcase & Catwalk 49,080 9.36 4,593.89 
Substructure 59,340 9.36 5,554.22 
Water Tank 45,560 9.36 4,264.42 
Motors 66,780 9.36 6,250.61 
"V" Door & Miscellaneous 40,140 9.36 3,757.10 
Substructure 52,960 9.36 4,957.06 
Pump 54,320 9.36 5,084.35 
Compound & Table 45,600 9.36 4,268.16 

81 Drill Pipe (4 1/2") 47,000 9.36 4,399.20 
81 Drill Pipe (4 1/2") 47,000 9.36 4,399.20 
10 8" Drill Collars 42,000 9.36 3,931.20 

Matting & Suitcase 53,560 9.36 5,013.22 
Dog House 45,080 9.36 4,219.49 
Mats & "A" Legs 51,720 9.36 4,804.99 
Mats & Rig Flooring 47,600 9.36 4,455.39 
Boiler 37,110 9.36 3,473.50 
Crown & Drilling Line 45,920 9.36 4,298.11 
Derrick & Motor Shed 49,920 9.36 4,672.51 

15 7" Drill Collars 51,600 9.36 4,829.76 
Pump 51,520 9.36 4,822.27 
Generators 61,960 9.36 5,799.46 
Junk Rack 40,700 9.36 3,809.52 

81 Drill Pipe 4 1/2" 47,000 9.36 4,399.20 
Mud Tank 62,220 9.36 5,823.79 
Shed Rack 49,600 9.36 4,642.56 
Mud Tank 60,380 9.36 5,651.57 
Miscellaneous Load 47,600 9.36 4,455.36 

9 7" Drill Collars, Kelly & Subs 39,500 9.36 3,697.20 
Draw Works 65,540 9.36 6,134.54 1 
Dog House 46,660 9.36 4,367.38 1 
Catworks & Choke House 52,420 9.36 4,906.51 1 
Floor & Miscellaneous 39,820 9.36 3,727.15 1 

81 Drill Pipe 4 1/2" 47,000 9.36 4,399.20 1 
Junk Rack, Suitcases & Shaker 43,880 9.36 4,107.17 1 
Pushers House 35,000 9.36 3,276.00 1 

75 Drill Pipe 4 1/2" 47,000 9.36 4,399.20 1 
75 Drill Pipe 4 1/2" 47,000 9.36 4,399.20 1 

Forklift 36,000 9.36 3,369.60 1 
1,925,610 180,237.55 40 
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ITEM 

F.O.B. 

TOTAL WT./LBS. JACKSON 

TRUCKLOADS COST WYO. 
Per 100' 

180' 30" 157.6# Casing 
5,600' 20" 169# N-80 Casing 
8,400' 13 3/8" 88.2# SS-95 Casing 

800' 13 3/8" 81.4# S-95 Casing 
800' 13 3/8" 88.2# S-95 Casing 

3,000' 9 5.8" 62.8# S-105 Casing 
3,400' 9 5/8" 53.5# S-95 
16,000' 7" 29.0# S-105 
1,100' 7" 32.0# S-95 
1,200' 5" 23# S-105 

TOTAL 

28,368 
946,400 
740,880 
65,120 
70,560 
188,400 
181,900 
464,000 
35,200 
27,600 

$ 5,475.00 $ 10,374.36 
13,065.00 781,515.30 
9,205.38 817,372.10 
7,636.40 64,969.20 
8,271.26 70,372.00 
6,057.84 181,735.20 
3,876.15 142,621.50 
2,173.38 369,612.80 
3,062.90 35,538.90 
3,183.00 38,196.00 

2,748,428 $2,613,526.76 

1 Liner Hanger 13 3/8"x 
9 5/8" 2,000 27,276.00 

2,000 11,313.00 
TOTAL 4,000 

Cement & Float Equipment 
30"x36" 64,801 14,150.00 
20"x26" 558,250 118,900.00 
13 3/8"x17 1/2" 107,916 27,900.00 
9 5/8"x12 1/4" (Liner) 202,185 64,000.00. 
7"x8 3/4" 59,006 23,200.00 
5"x6" (Liner) 22,507 15,700.00 
(Totals include pump trucks) 1,070,375 $263,850.00 

Flange Spool 8. Slips 3,155 

'Wire Line Logging 
First Run 29,220.00 
Second.Run 38,311.00 
Third Run 52,881.00 
Fourth Run 80,327.00 
Fifth Run 79,463.00 

TOTAL $280,202.00 

Propane Supply 
2-6,100 gal. tanks Drayage each 600.00 1,200.00 
Rental per month ea. (12 mo.) 75.00 1,800.00 
Propane First Fill 0.599 7,307.80 

TOTAL 10,307.80 

TRUCKLOADS 

40,0M! 
CALL, ACTUAL 

0.7 
23.7 
18.5 
1.6 
1.8 
4.7 
4.5 
11.6 
0.9 
0.7 
68.7 

24 
19 
2 
2 
5 
5 
12 

72 

0.05 
0.05  

1 

J.6 2 
J3.96 14 
2.7 3 
5.1 6 
1.5 2 
0.6 1 
25.5 28 

0.1 1 

1 
1 
1 
1 
1 
5 5 

2 2 
- 
L- 
2 2 

HIGH LIFE HELICOPTERS FEASIBILITY STUDY 
TRUCK MOVE 
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HIGH LIFE HELICOPTERS FEASIBILITY STUDY 

TRUCK MOVE 

F.O.B. TRUCKLOADS 

TOTAL WT./ UNIT JACKSON 40,000# 
ITEM LB. COST WYO. CALC. ACTUAL 

Mud: 
180' 36" Hole 62,500 SEE DETAIL $ 4,600.00 1.6 2 

5,600' 26" Hole 593,450 SEE DETAIL 168,596.00 14.8 15 
10,000' 17 1/2" Hole 6,726,400 SEE DETAIL 982,175.00 168.2 169 
15,400' 12 1/4" Hole 1,150,400 SEE DETAIL 497,440.00 28.8 29 
17,400' 8 3/4" Hole 793,100 SEE DETAIL 261,770.00 19.8 20 
18,000' 6" Hole 392,150 SEE DETAIL 238,165.00 9.8 10 

(MUD) GRAND TOTALS 9,718,000 $2,152,746.00 243.0 245 

Camp: 
27,375 Man Day 22.50 $ 615,938.00 
14 Units camp equip. 1 yr. 
min. per day 775 282,875.00 

Support per mile (70 miles) 1.00 25,550.00 
14 Units Transportation Casper 8 Return 1,500 21,000.00 14 

$ 945,363.00 14 

Sweco Mud Cleaner 
Double Tub 3,500 170.00 $ 62,050.00 
Pump Electric 3,500 55.00 20,075.00 

$ 82,125.00 

'Water Well Rig 28,000 220.00/HR $ 66,000.00 1 1 
Mob/Demob 5,000.00 

Water Well Casing 16,000 847.00/100' 9,310.00 1 1 
$ 80,310.00 2 
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iAmOND CORE DRILLING 
ARV DRILLING 

OUTING 
iNDATION TESTING 

IAmOND DRILLING EQUIPMENT 
FULLING ADDITIVES 

ovles ros. 
DRILLING COMPANY
13 

General Offices and Plant 

1624 Pioneer Road P.O Box 25068 Phone (801) 972-3333 

SALT LAKE CITY. UTAH 84125 

Cable BOYLESCO 

Telex 388-321 

November 19, 1980 

BRANCH OFFICES 
PHOENIX ARIZONA 

GOLDEN COLORADO 
SPARKS. NEVADA 

SPOKANE. WASHINGTON 
MURFREESBORO. TENN 
SPRINGFIELD. MISSOURI 

SANTIAGO. CHILE 
cable BOYLESBROS 

LIMA. PERU 
cable BOYLESCOP 

MEXICO CITY. MEXICO 
telex 001774546 

K & A Hetlon Engineering 
1616 Glenarm Ave., Suite 2200 
Denver, Colorado 80204 

Attention: Paul McKissen Re: Your Helicopter Water Well 
I Project, Jackson Hole, Wyoming 

Dear Paul: 

We anticipate using an in-house mobile B-80 top drive drill with a down-
hole hammer. Charges would be $220.00 per hour for all time except breakdown 
time incurred from commencement of tearing drill down at staging area to finish 
of reassembling of parts at staging area after completion of hole. 

Mobilization and demobilization will be $5,000.00 to staging area. 
I 

You would provide or be charged for: 

a. Fuel 
b. Compressors 
c. Water (if required for injection) 
d. Special hdiliner s, if required 
e. Bits and casing 
f. $25.00 per day per man Per Diem, estimate two men for 30 days 
g. All materials required 
h. All helicopter support service required. 

We estimate 16 days drilling and casing time, seven days to break equip-
ment down, fly in, and set up, and seven days to remove and reassemble. 

Should problems occur using this drill as to weight specifications, we 
could provide a core drill which will drill as required. It would drill 
appreciably slower but would probably cost less per hour. Another factor 
would be for us to rent a drill for this project, you would pay rent and we 
would supply crews. 

I 

We estimate that it would require two trips in and two out to move the 
drill, two in and two out for compressors, one in and one out for drill pipe 
with the big helicopter plus six to ten trips with the small one. 

B.1 

https://5,000.00


BOY' ES PROS DRILLING CO 

K & A Hetlon Engineering 
November 19, 1980 
Page two... 

These are budgetary figures only. Should you have any questions or 
require further information do not hesitate to contact us. 

Thank you. 

Very truly yours, 

Jerrold R. Culp 
Pricing Administrator 

JRC:bg 

cc: L. R. Fleming 



	

 

	

	
	
	
	

May 2, 1981--TER-RAY DRILLERS INC. 
Water Wells 

fackholes 
Pumps 

L4,1 JO Whitt ei;1 WLLt gt t 

Terry Olsen 292-0808 

Golden, Colorado 80401 

Dear Sir: 

On behalf of Ter-Ray Drillers Inc. we would like to thank you for afford-
ing us the opportunity of submitting our proposal for drilling a water well at 
Gross Venture, Wyoming oil well site. 

Our rig is a Walker-Neer WS-31 rated for 1,200 feet of 6 inch hole using 
a 2,500 lb. tool. We are confident it will break down very easily for 5,000 
lb. helicopter loads. 

This proposal would be for intention of drilling the well this summer. 
Should starting date be put off until next year our rates would have to be 
escaladed to cover inflation. 

Mobilization and Demobilization to staging area $7,000.00 
Operating Hours 85.00/hr 
Standby Hours 65.00/hr 
Subsistance per day/per man 35.00 

Muds, additives, casing, welding rod, oxygen,acetylene or any consumable 
items requested for Ter-Ray to supply will be third party invoice plus freight 
plus 15% for handling. 

All time spent dismantling, moving and to reassemble the drill to and from 
drill site will be charged at standby hourly rate of $65.00 per hour. 

All other costs of dismantling and reassembling rig incurred, will be 
charged at third party plus 15%. 

Camp, radio communication, transportation of fuel, water, or crews to be 
supplied at no cost to Ter-Ray Inc. 

Our equipment list at these rates include: arc welder, acetylene torch, 
drill rig, 2,500 lb. drill tool, bits and necessary tools. 

All costs of permits, bonds and licenses required to drill in Wyoming will 
be charged. 

We would want to negotiate a minimum charge before signing a contract. 

Again we thank you for giving us the opportunity of quoting this project 
and do trust you will find our prices competitive. 

Should you have a need of more information please feel free to contact us. 

Sincerely, 

Terry D. Olsen 
TER-RAY DRILLERS INC.
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VENDOR AND DATA SOURCE 

HELICOPTER:  High Life Helicopters. 

ROAD & LOCATION:  P.E. Grosch Construction, Inc. 

MOBIL/DEMOBIL:  Truck Move: American Drilling. 

Helicopter: Parker Drilling. 

CASING HEAD:  W-K-M Catalog. 

SURFACE CASING: Franklin Supply, Boviard Supply. 

INTERMEDIATE CASING:  Lone Star Steel. 

CEMENT & SERVICES:  Halliburton. 

RIG: Truck Move: American Drilling. 

Helicopter: Parker Drilling. 

FUEL:  Current price other rigs, supply modules, Eaton Metal Products. 

BITS/REAMERS:  Hughes Tool Co., Reed Bit Co., Smith Tool Co. 

FISHING:  ACME Tool, Catalog. 

MUD & CHEMICAL:  Catalog. 

WATER WELL:  Boyles Brothers. 

LOGGING:  Dresser Atlas. 

D.S.T.:  Johnston Testors. 

CORING:  Christiansen Diamond, Catalog. 

GEOLOGICAL:  K & A/Helton. 

ENGINEERING:  K & A/Helton. 

SUPERVISION:  K & A/Helton. 

MUD LOGGING: IMCO Data Unit, Catalog. 

CAMP:  Helicopter: Elder/Quinn & McGill. 

Truck: Fortier & Associates. 

Propane: Butane Power & Equipment Co. 

RENTALS:  (Surface) Sweco. 

RENTALS:  (Subsurface) Oncor. 

ENVIRONMENTAL/SAFETY:  Oilind, Catalog. 

PRODUCTION CASING:  Boviard Supply, Bakerline. 

CHRISTMAS TREE:  W-K-M Catalog. 

CORRELATION LOGS:  Dresser Atlas Catalog. 

PERFORATING:  Dresser Atlas Catalog. 

STIMULATION:  Dowell. 

TREATER:  Catalog. 

DRAW WORKS COMPARISON:  National Supply. 
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Emphasis: Overthrust Belt 

The biggest expense to dote hos been the roadwork which in..oked dogrodinl 
a Forest Service path and about nine miles of rood pioneering up and u,er the 
mountain's summit. 

From the top of Bald Mountain in 
Bonneville County, Idaho, you can 
see the rugged Teton Mountains of 
Wyoming and about a third of east-
ern Idaho. That's the view drilling 
crews can enjoy this fall and winter 
as they drill an Amoco Production 
Co. prospect near the summit of 
the mountain in NW NE 5-4s-45e. 

If the site is superb for scenery. 
it isn't the most accessible drilling 
location in the world. It has taken 
nearly a year and a half of seismic 
work, planning. permitting and prep-
aration to get ready to drill. Amoco 
expected to move a rig up the 
mountain and be on location in late 
September or October. 

Although the figures were not 
available in late July, Martin Zim-
merman, Amoco superintendent for 
the Salt Lake district, expected the 
cost of the venture would he S2.5 to 
$3 million before the test was 
spudded. At that time, the company 
had yet to construct about two and 
a quarter miles of road plus the 
drillsite. Total cost, including drill-
ing, is expected to be in excess of 
$10 million. 

The big expense to date has been 
the roadwork. It includes upgrading 
a Forest Service road and about 
nine miles of road pioneering up and 
over the summit of the mountain— 
a total of more than 20 miles 
altogether. Although the company 
planned to begin drilling in the 

spring this year. new seismic data 
prompted a change from the original 
location and additional permitting 
and roadwork. 

The Bald Mountain venture will 
be a camp operation during winter 
months that may resemble opera-
tions in the Arctic. Zimmerman 
points out that deep snow will make 
it impossible to keep the road open 
to traffic much of the time. As a 
result, during the summer the com-
pany began stockpiling drillpipe. 
mud, equipment, water, fuel and 
food at a camp storage area. Crew 
changes during the winter months 
will be accomplished by helicopter 
or appropriate snow vehicles. 

The Bald Mountain well is pro-
jected as a 14.600-ft test of Paleo-
zoics and. obviously, the potential 
of the area is believed to be sig-
nificant. It is Amoco's first Over-
thrust test in Idaho. 

Success in the area would, of 
course. present future production 
problems, particularly during winter 
months, and development stork may 
call for extended negotiations for 
permits for pipelines, as sell as for 
roads and drilling locations. The site 
is in Caribou National Forest and is 
subject to very careful environmental 
scrutiny. 

At the same time, a significant 
discovery on Bald Mountain might 
serve as further evidence that more 
federal lands should be opened for 
exploration on the Os erthrust Belt. 

Idaho's Bald 
Mountain: 
beautiful 
scenery, 
expensive 
location 

by Russ Rountree 
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Overthrust Belt, Utah-Wyoming 
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The 1 Bountiful Livestock ,n NW 
news-good news-Overthrust wei 

Amoco Production Co.'s Bountiful 
Livestock well in Summit County. 
Utah, has been described as a "very 
significant" discovery. It is the 
apparent opener for what well may 
be another prolific oil and gas field 
along the Ryckman Creek-Painter 
Reservoir trend on the Utah-Wyoming 
portion of the Overthrust Belt. 

The 1 Bountiful Livestock, in NW 
SW 16-4n-8e, is one of those "bad 
news-good news" Overthrust wells. 
The bad news is that the projected 
cost of the well, before drilling, was 
about $2.7 million and the final cost 
was approximately $8 million. The 
good news is that the well tested 
for nearly 1,500 bold and 8.5 MMcf 
of gas/day from four zones of 
Jurassic Nugget to establish Anschutz 
Ranch East field. 

The well is on acreage acquired 
from Bountiful Livestock Co. in 1974 
by Tom Brown Inc. Later, Brownlie, 
Wallace, Armstrong & Bander ac-
quired a 50% farmout on some 2,300 
acres from Tom Brown Co. In 1978, 
Amoco went to both companies and 
negotiated a 50% farmout from each. 

Amoco Western division explora-
tion manager Vince Matthews and 
others in the company indicate the 
Bountiful location represents the suc-

18N 

RYCKMAN CRK 

CLEAR CRK 

16N 

WYOMING 12N 

UTAH 

10E I 

SW 16-4n-8e is one of those "bnd 

cess of new seismic acquisition tech-
niques being used in the area, as 
well as advances in seismic data 
processing and interpretation. 

The well was spudded on March 
29, last year. and was the first test 
for Bomac Drilling Co.'s new Rig 
44, a Gardner-Denver 800 rated for 
16,000 ft. Twenty-in. surface casing 
was set to 2.040 ft. 

As can be expected in any Over-
thrust well, drilling problems in-
cluded dealing with steep dips that 
tend to change angles as drilling 
progresses. Crooked hole problems 
can, and often do, result. Except for 
a minor fishing job or two for equip-
ment lost in the hole, no serious 
problems were encountered at the 
Bountiful until the Pruess (Jurassic) 
salt section was encountered. 

Similar salt sections have been 
encountered in a number of Over-
thrust areas. They range to 1,000 ft 
or more in thickness. Matthews 
described the salt as being -like 
toothpaste." Because it has a ten-
dency to flow and swell, operators 
plan to drill through the salt bed 
as rapidly as possible and to set 
heavy casing into the underlying 
Twin Creek. At Bountiful, Amoco 
found the top of the salt at 10,790 ft 

Emphasis: Overthrust Belt 

Bountiful 
Livestock 
battles 
crooked hole 
problems 

by Russ Rountree 
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and the top of the Twin Creek at set from 10,350 ft to 11,310 ft. With 
11,109 ft. no more trouble, the hole was drilled 

Once into the Twin Creek, the to actual depth and 41/2-in. liner was 
company attempted to set set from 10,505 to 14,045 ft. 
casing at 11,800 ft but due to salt The basic mud program for the 
and shale swelling it was not pos- test was a low solids, nondispersed 
sible to work the casing below 11,070 mud to the top of the salt, with 
ft and a portion of-the salt section weights ranging from 9 lb to 9.5 lb. 
was left open. That section caused Through the salt section a salt-
problems that resulted in a fishing saturated, slightly dispersed mud 
operation at 11,353 ft. It was even- system was used, with weights rang-
tually decided to plug back for a ing to 12 lb/gal. After the liner was 
sidetrack hole and a window was set through the salt, the company 
cut in the casing at 10,790 ft. went back to the original mud pro-

A new hole was drilled through gram with weights ranging from 8.5 
the salt section and 7%-in. liner was to 9 lb/gal to TD. 

Vince Matthews, Amoco. 

Around the first of this year, the 
well was completed for a flow of 
240 bbl of 45 gravity oil and 1,000 
Mcf of gas daily from intervals in 
Nugget between 13,400-13,430 ft and 
13,500-13,515 ft. Subsequent testing up-
hole resulted in a flow of 885 bold 
and 5,173 Mcfd of gas from an in-
terval between 13,172-77 ft. And a 
test higher in the formation, 12,822-
28 ft, was gauged at 418 bold and 
2,311 Mcfd. The gross Nugget pay 
section has been estimated to be 700 
ft or more thick. 

Amoco planned further develop-
ment of the Anschutz Ranch East 
field this year and next. In early 
August, the company was drilling 
offsets to the discovery, one in NE 
NE 16-4n-8e and the others in Sec-
tions 21 and 29 of the same town-
ship. Anschutz Corp. was also drilling 

,-, • offset, one in Section 20 and another
Ns Texas TanG in NW SW 26-13n-121w, Lincoln1 • • 

County, Wyoming, to the southeast.
N,,.,Int?nzec.1 trr;,!•, • r At one time during the drilling of 

•• , • the well, Matthews indicated itiec.11-17r would have been easy to write the 
test off as a dry hole. He pointed 

Texas Tongue's cold weather horizontal treaters hove in- out that the Nugget was encountered 
sulated houses to safely enclose controls and provide for some 2,200 ft lower than was an-
comfortable servicing. The design has been proven by 30 ticipated. 
years operation in the Rockies and Michigan. Increased There is some speculation that 
through-put of total liquid is achieved by the treater's Anschutz Ranch East production may 
improved flow design. be connected to production at 

Amoco's 1 Millis WI Unit in NW NE 
Your production requirements can he met at our enlarged 10-14n-120w, Uinta County, Wyoming. 
Casper plant. Qualified service personnel are available from A drillstem test of a Nugget interval 
Casper and other locations. in the Millis well flowed some 10,000 

Mcfd of gas. The horizon tested 
was about 1,200 ft low to the same" TEXAS horizon in the Bountiful well. 

Further drilling will be necessaryTANQUE 
to establish the connection and the`,, MFG CC . INC. 
extent of Anschutz Ranch East. The 

A SUBSIDIARY 01 oil production from the Bountiful 
C E 12 CORPOriA tON well is the deepest Nugget oil yet 

found in the Overthrust area and is 
obviously a significant find thatCONTACT: Jock Mullins CASPER PLANT: 

Regional Marketing Office 3400 E Yellowstone could aid in future exploration. 
P.O. Box 22775 Drower 319 East Anschutz Ranch could well 
Denver. Colorado 80222 Casper. Wyoming 82602 be one of the more prolific fields,
303/825-2228 30 7/235 666 7 on a well-to-well basis along the 

Mesozoic trend in Utah and Wyoming. 
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United States Department of the Interior 
GEOLOGICAL SURVEY 

BOX 25046 NI S 
DENVER FEDERAL CENTER 
DENVER, COLORADO 80225 

I\ 101'1.1 101-1•R 10 

April 3, 1981 

High Life Helicopters, Inc. 
Attn: Mr. Robert Rodriquez 
Mineral Engineering Division 
14616 W. 6th Avenue 
Golden, Colorado 80401 

Dear Mr. Rodriquez: 

Technical evaluations have been received by James Saufley concerning 
the draft report submitted by High Life Helicopters entitled "Heli-
copter Mobilization of Oil and Gas Drilling Operations in Mountainous 
Areas of Western Wyoming" under USGS Contract No. 14-08-0001-18817. 

Enclosed for your information is a copy of Mr. Saufley's memo to Mr. 
John Matis which summarizes the Technical Officer's evaluation of the 
draft report. 

Mr. Matis, Mr. Saufley and I would like to schedule a meeting with you 
as soon as possible to discuss the details necessary for completion 
of the final report. I will contact you early next week to arrange an 
appointment. 

Sincerely yours, 

ynda Harig Carlson 
Contract Administrator 
Central Region 

Enclosure 

cc: Mr. Frank Joseph 
High Life Helicopters, Inc. 
167-15 South Meridian 
Puyallup, Washington 98371 
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United States Department of the Interior 
GEOLOGICAL SURVEY 

RESTON, VA. 22092 

In Reply Refer To: 
EGS-Mail Stop 630 

APR C al WAR 27 1981 

CoN -
Memorandum 

To: John Matis, Chairman, Cache Creek EIS Task Force 

From: Technical Officer, Helicopter Mobilization Study 

Subject: Technical Evaluation of High Life Helicopters Draft Report 

The draft report is basically sound, and I would recommend only a few 
changes be given further consideration. They have little or no impact on 
the overall costs, as estimated by High Life. I would recommend the use 
of the KU-107, rather than the Bell 214. The costs of the two are 
relatively the same, but the KU-107 gives a considerable margin of safetyti 
in that it has a better sling load capacity at 9,000 feet and is a twin) 
engine helicopter. This is an operation in a remote and highly sensitive 
area, and I would prefer to have the extra margin of safety. 

I cannot agree with the rig-up and rig-down load schedules. The standard 
practice in the industry is to change pilots during refueling and keep 
the machine moving, rather than shutting down to give the pilot a break. 
Any operator coming in to do the job, especially one of this nature, will 
bring his own trained load masters to have at each end for both safety 
reasons and efficiency of operations. The rate of four round trips per 
hour is very conservative and does not reflect a very efficient or effective 

,c0 /utilization of the helicopter. 
lo 

Aphi6 The High Life report does not reflect that the helicopter would perform 
as the crane for much of the equipment transported to the drill site. It 
would be positioned and set in the exact position where it is to be 
utilized. A more appropriate or more common operating practice would 
have a drastic impact on the 14 day rig-up and 10 day rig-down times 
indicated for the helicopter alternative. 

I have enclosed the reports received from Getty, Chevron, and Boeing on 
the draft report. The Boeing report is the only one of real substance 
with supporting data for comments and recommendations. They, as I, agree 
with High Life's report with only a few recommended minor changes, all of 
which I do concur. 

The Getty report reflects the same ideology they have portrayed from the 
outset. They just do not want to use helicopters, period. They have 
indicated considerable cost differences, but offer nothing to support it 
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other than their opinion. Without supporting data, I cannot give serious 
consideration to their recommendations. 

The Chevron report reflects primarily differences or errors in technical 
terminology for phases or methods of conducting drilling operations. 
These comments are outside my area of expertise and should be reviewed by 
an appropriate person. The final report should contain the correct terminology. 

Overall, High Life has provided us with a technically and economically 
sound report which should require only minor changes. From that report, 
it is my opinion that the helicopter alternative is a technically and 
economically viable one that should be given serious consideration. As 
we have discussed previously, the really limiting factor is the availability 
of an adequate water supply. 

In considering environmental factors, I believe the effects of a short 
period of noise pollution would dissipate much sooner than the scars of 
physical damage to the terrain. The completion aspects for a road or 
pipeline must also be considered, both environmentally and as a cost to 
the oil company. I cannot address the environmental effects of the issue, 
but I would feel the discovery of a producible well would adequately 
cover the additional costs incurred. 

As you know, I am currently in a training program which will run through 
April 10. Should you need to contact me for any reason, call my secretary, 
Sandy Artis, at FTS 928-6483. I will be back in my office on April 
13, 1981. 

James K. Saufle 

Enclosures 

cc: Frank Lanzetta 
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BOEING VERTOL COMPANY 

Date: February 27, 1981 
Ref: 8-1230-40-7 
From: D. G. Brown 

TO: C. M. Wax 

CC: R. P. Kolar 
J. Liiva 

SUBJECT: CACHE CREEK OIL RIG: HELICOPTER MOBILIZATION STUDY 

1. CONCLUSIONS: 

I have completed my analysis of the Cache Creek study. One Bell 214B cannot 
complete the tasks as scheduled - two are required for the first 80 days in 
order to meet deliveries for the planned drilling schedule. The balance of 
the year can be handled by one Bell 214B at a utilization of 2.2-2.6 hours/ 
day. Total cost is $2,600,000. 

An alternate plan would be to contract one KV-107II from Columbia Helicopters. 
This helicopter not only has 1000 pounds more lift, but also twin engine 
reliability/safety. The first 80 days would require 5.8 hours per day. The 
balance 1.7-1.9 hours/day. Total cost is $2,400,000, not significantly 
different from the 2148. However, I have more confidence in the latter number 
since we got a good price quotation for it and the 214B is only a "planning" 
number. 

One BV234 would be needed, as the study indicates, to lift heavy equipment. 
Cost for this is incljded in the above figures. 

.51c) ht 2.004 (p."7.S) 
2. COMMENTS: 

2.1 MISSION DESCRIPTION: p68-7o 

The mission described should use two pilots, not one. This decreases 
fuel available by 180 lbs. Flight time should be 60 minutes 
continuous for one crew. Crew changes will take place during a 
refueling sequence. All refuels and crew changes will be with engines 
on. My assumption is 3 minutes for a refuel without crew changes and 
5 minutes when crew change is involved. The cruise and hover times 
shown appear reasonable. 

D . 4 



	

	

	 	

 

	

	

		
	
	
	
	
	
	

	
	

	
	
	

  

 

    

C. M. Wax -2-

2.2 ENVIRONMENT: Jee )7673 ) /3 -57 
Temperature probability (on an annual basis) for 9000' pressure 
altitude above Jackson, Wyoming is shown in figure 1. This shows that 
70°F should be used as a planning temperature to assure adequate 
performance of the tasks. 

2.3 214B PERFORMANCE: 

In-house data, although dated 1975, gives approximately the same data 
as [p 691 (The author should know that performance breaks at a power 
limit, not bend as shown). At 9000 feet, 70°F, the curve shows a take-
off weight of 12500 lbs. Fuel flow averages 146 gal/hr for this mission 
so the following tabulation shows that refuel must be each round trip. 

Gross Weight 9000'/70°F 12500 lbs 
W.E. 411.7 -k7e2.-7 
FUL 360 
Payload 4000 12187 
Max Fuel 313 
One Round Trip 138.75 
Reserve 174.25 (=11.6 minutes!) 

* Helicopter Blue Book, Jan. 1981 

Using 8.5 minutes of cruise/hover per trip, plus 3 minutes refuel per 
trip, a 214B can get 5 round trips per hour: 

5 trips x (8.5 + 3) minutes + 2 minutes/crew = 59.5 minutes 

Average load for the 214B appears to be 3900 lbs. Delivery rate is 
5 x 3900 = 19,500 lbs 1 hour. Normal maximum utilization for planning 
is usually 5 hrs/day. Therefore 1 Bell 214B can deliver 97,500 lbs/day. 

2.4 BOEING 234 PERFORMANCE: 72" 
At 9000'/70°F, the 234UT performance is as follows: 

Gross Weight 40231 lbs 
W.E. 21 150 
FUL 457 
80 Minutes fuel 3297 24904 
Maximum Payload 15327 

Fuel Burn for 6 Trips + 2155 
Max Payload @ 9000'/70°F 1 7482 
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C. M. Wax -3-

As temperature decreases, payload will increase about 140 lbs/°F. 
Heavy lift loads can all be done, but some may have to be early in 
the day at lower temperatures and/or with fuel for only 1 round trip. 
Round trips per hour are: 

(60 - 5) minutes - 6.47 
8.5 

Seven can be used if reserve is reduced to 4.5 minutes. 

Average load from above is 16763 lbs. Using 16000 lbs average, 
delivery rate is: 

7 trips/hr x 16000 lbs x 5 hrs/day = 560,000 lbs/day 

2.5 KV-107II PERFORMANCE: 

An alternate to the Bell 214B is the KV-107II of Columbia Helicopters 
Inc. Columbia quotes an operational lift capability of 6300 lbs at 
9000'/50°F. Factoring for gross weight lapse with temperature yields 
a lift of 5000 lbs at 9000'/70°F. The study too quickly dismissed this 
aircraft as being not right, but indications are that it has a better 
marginal performance than the 214. If temperatures ever exceed 70°F 
(5% probability) the 214 cannot perform the tasks, but the 107 can. 

Assuming an average load of 4900 lbs, delivery rate is: 

6 trips/hr x 4900 lbs x 5 hrs/day = 147,000 lbs/day 

2.6 RIG AND EQUIPMENT DELIVERY PROFILE - NORMAL LIFTS: 

The equipment loads from Table 14 of the study 80-83) were matched 
to the drilling schedule assuming a 7 day lead time. (It appears the 
authors have included fuel twice. The list 326,400 gallons of fuel on 
page 81 in supplies and again the list 490,000 gallons in periodic 
resupply. The study indicates that 1200 gallons per day is required -
(432,000 gallons/year). Using 1200 gallons per day for fuel, I have 
constructed the delivery profile of figure 2. From this we establish 
three capability rates. 
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C. M. Wax -4- 

a. In the first 80 days, deliver 12.15 million pounds plus provide .63 
flight hours/day for periodic resupply of food and people. 

b. In the next 135 days, deliver 5.05 million pounds plus provide .63 
hours/day for periodic resupply. 

c. In the final 139 days, transport 4.2 million pounds plus provide .63 
hours/day for periodic resupply. 

The capability of each aircraft to meet these is in the table below: 

PERIOD I PERIOD II PERIOD III 

REQUIREMENT 
(Excluding 
heavy lifts) 151,875 lbs/day 37,408 lbs/day 30,216 lbs/day 

BV234 1@ 2 hrs/day 1@ 1 hr/day 1 @ 1 hr/day 
(40%) (20%) (20%) 

BELL 214B 2 @ 4.2 hrs/day 1 @ 2.6 hrs/day 1 @ 2.2 hrs/day 
(84% each) . (52%) (44%) 

KV-107II 1 @ 5.8 hrs/day 1 @ 1.9 hrs/day 1 @ 1.7 hrs/day 
(116%) (38%) (34%) 

2.7 HELICOPTER COSTS: 

Helicopter rental costs are estimated below. Costs are assumed to 
include 2 crews for high utilization. 

LONG TERM 
(1 Year) 

MEDIUM TERM 
(2 - 3 Months) 

SPOT 

BV234 (1) 210,000/Mo $ 51,300/Wk $ 7,500/Hr 
$ 3,000/Hr + $ 3,000/Hr 

BELL 214B (2) $ 1,750,000 For 1 $ 23,800/Wk $ 2,000/Hr 
$ 97,500/Mo }For + $ 850/Hr 

+$ 6;EZD/Hr 2nd 

KV-107II (3) $ 106,000/Mo $ 25,900/Wk - $ 2,000/Hr 
+$ 966/Hr + $ 966/Hr ($10,000 minimum) 

(1) Extrapolated from 214 and KV-107 

(2) From study and factored for extra crew. Medium term factored up 
by KV-107 quotation ratio 

(3) Telephone quotation 

At lower utilization levels ( < 3 hours per day) I assume rates would 
decrease $50 an hour and $7500 per month. 
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C. M. Wax -5-

2.8 MISSION COSTS: 

Two possible fleets are examined: 

FLEET FERRY. $ HEAVY 
LIFT $ I 

PERIOD COSTS 

. II III 
TOTAL $ 

A 1-BV234 150,000 120,000 

1-214B 20,000 557,600 - -

1-214B 1,750,000 2,597,600 

B 1-BV234 150,000 120,000 

1-KV107 20,000 727,800 706,700 702,200 2,426,700 
_ 

Plan B is slightly better and, considering better marginal performance, 
would be preferred. 

2.9 ACCELERATED DELIVERY: 

Even if all the equipment and supplies could be stored at the drilling 
site, moving all equipment with a 234 and using a 214B to provide daily 
resupply, including fuel, costs are essentially the same. 

EQUIPMENT FUEL AND
HEAVY

FLEET FERRY $ MOVE IN REMOVE RESUPPLY TOTAL $LIFT $ 
($) ($) ($) 

BV234 150,000 120,000 691,500 150,000 -

214B 20,000 - - - 1,380,000 2,511,500 

Note that in all the schemes, $1,400,000 (approx) is required to 1) 
station a helicopter for one year, and 2) handle the heavy lift. The 
balance is in flight hour/additional helicopter costs to move the 
equipment and supplies. 

3.0 SUMMARY: 

Although some analytical errors occur in the study, one can conclude that 
helicopter mobilization would cost approximately $2,500,000. USGS should 
not rely on a 2148 to provide the lift. Performance is marginal at 9000 
feet on a warm day and single engine reliability is involved. Contract 
should call for a twin engine helicopter with a minimum of 5000 lbs lift 
at 9000 feet/70°F 

. G. Brown 
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Chevron 
Chevron U.SA Inc. 
700 South Colorado Blvd., P. 0. Box 599, Denver, CO 80201 

March 16, 1981 

Draft Final Report - Helicopter 
Mobilization Alternative 
Cache Creek EIS 

Mr. James K. Saufley 
U.S.G.S. 
Conservation Division 
630 National Center 
Reston, Virginia 22092 

Dear Mr. Saufley: 

Our Production Department has reviewed the captioned draft for the Helicopter 
Mobilization Alternative. Enclosed is the complete copy you forwarded to 
us on February 10, 1981. 

We believe the report is of sufficient detail and has considered all aspects 
of the project. As presented, this alternative appears to be feasible but 
do not believe it can be accomplished at the costs estimated. It is more 
likely the costs will be twice those stated because there are just too many 
contingencies that cannot be covered. 

The data and the procedures used appear to be valid from a technical stand-
point. In some instances the presentation was over simplified but for the 
purposes of this study maybe that was necessary. 

The following comments probably do not have a bearing on the overall feasi-
bility but believe you would appreciate them nevertheless. 

1. Page 9, last paragraph. This part recites - "drill site operations 
call for three drilling crews working eight hour shifts." It is 
suggested that 12 hour tours (shifts) for crews rotating every seven 
days be used. This would require four crews working seven days on 
and seven days off. 

2. Page 19, last paragraph. This part covers the hydrogen sulfide as 
a potential drilling hazard. We disagree with the remoteness of 
the possibility of encountering H2S in the Phosphoria, Ten Sleep 
and Madison formations. It is a very real possibility in this area. 

3. Page 20, last paragraph. This paragraph mentions the use of a whip-
stock to correct the course of a deviating drill pipe. It is a 
small point, but "whipstocks" are seldom if ever used anymore as 
the technology of drilling now uses more efficient equipment and 
procedures.. 
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	 	Mr. James K. Saufley -2- March 16, 1981 

4. Page 20, last paragraph. It is mentioned in the last line that the 
weight on the bit sometimes exceeds 100,000 pounds. It is believed 
that this weight is seldom encountered. It is generally between 
30,000 and 50,000 pounds. 

5. Page 31, second paragraph. It is stated in the paragraph that "mud 
loggers" are used to control mud weight in the drilling of a well. 
This is not technically correct because the term "mud logging" is 
applicable to evaluation of the substances coming up out of the hole, 
and is used as an evaluation tool. Usually on a well a mud engineer 
is charged with the responsibility of maintaining proper mud weight 
and content. 

6. Page 36, first paragraph. The word "Geophysical" is used of logs of 
well bores. It is believed the word "Electrical" is more correct. 

7. Page 36, fourth paragraph. The company name "Dresser-Atlas" is used. 
It is mentioned that "Schlumburger" also provides these services. 

8. Page 39, third paragraph. The paragraph recites various equipment 
that would be used for completion and stimulation. It is believed 
some of this equipment would not necessarily be needed immediately 
upon completion. Further, if the well flowed naturally, this equip-
ment would not be required for completion. 

9. Page 44, first paragraph. Same comment as No. 1, above, regarding 
12 hour tours. 

10. Page 45. 35-Man camp paragraph, Item 2. We believe the amount 
"365/day/man" should be "35/day/man." 

We appreciate the opportunity to review this draft. If we can be of further 
assistance please advise. 

Very truly yours, 

RLH:js 
Enclosure 
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Getty Oil Company I Three Park Central, Suite 700, 1515 Arapahoe St., Denver, CO 80202 • 303/623-4200 

T. L. Ditmore, District Production Manager 
Denver Exploration and Production District 

March 13, 1981 

Technical Project Officer 
U.S. Geological Survey 
Conservation Division 
630 National Center 
Reston, VA 22092 

RE: DRAFT FINAL REPORT FOR HELICOPTER MOBILIZATION ALTERNATIVE 
CACHE CREEK ElS; USGS CONTRACT NO. 14-08-0001-18817 

Gentlemen: 

At your request we have reviewed the subject report. Critical factors related to 
helicopter mobilization are: 

1. Cost 
2. Rig Availability 
3. Helicopter Availability 
4. Environmental Damage 

We will address these factors as they relate to the report and the proposed Bear 
Thrust Unit well. 

Costs were covered in great detail in this report. Mobilization and demobilization 
using helicopters will cost millions of dollars more than would conventional methods. 
If the exploratory well is successful and development ensues, the relative cost 
would again be increased by millions of dollars. At that point it would be neces-
sary to decide on either total committment to the use of helicopters or to the 
construction of roads. Total reliance on helicopters would be very costly. Con-
struction of roads and their eventual restoration would also be costly, but would 
be significantly less. Actual differences in cost can't be determined at this time 
because no one can predict the scope nor extent of development in the area. As 
pointed out in the draft report, if a road is subsequently required, the added 
expense of helicopter mobilization will have been wasted. Even without roads, 
pipelines would be necessary and would have a similar effect on the environment. 

Due to the rapid and varied escalation rate for costs, it would have been impossible 
for the authors to accurately detail costs for future events. A few of the drilling 
costs used in the report appear to be low when compared to our recent experiences. 
All costs can be expected to increase by 12-25 percent before this project could 
be completed. We believe the added cost of a dry hole drilled with a helicopter 
rig would be at least $4,176,000 rather than the $2,235,311 figure in the Draft 
Report. 
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Factors in the report that would have the most effect on increasing the cost 
differential appear to be an under estimate of helicopter usage and of the 
drilling time. Most other under estimates or oversights would be common to 
either helicopter or conventional mobilization. A very precise schedule for 
helicopter time was prepared. This schedule seems to be overly optimistic 
and would require an almost herculean and superbly orchestrated effort by all 
parties. We believe that a maximum of three round trips per hour is more 
realistic than the four per hour used in the report when considering the 
complexity of the mobilization, inexperience of personnel and potential 
weather factors. The same factors will likely result in more down time than 
predicted. A helicopter company experienced in moving Parker TBA 2000 rigs 
estimates two round trips per hour using a Boeing KV107 helicopter. 

There are certain inconsistencies regarding helicopter capabilities at the 9000' 
elevation. Table 12 (page 67) doesn't appear to accurately portray the true 
capability of the helicopters at sea level and at 10,000'. For example, Table 
12 shows that a Sikorsky S64 has a useful load of 16,000 pounds at 10,000', 
whereas, operators of this model rate it for 12,000 pounds at 9000'. Figure 
10 (page 69) shows that a Bell 214 has a payload of 4000 pounds at 70°F and 
9000', while Table 12 shows a useful load of 6000 pounds at 10,000'. While 
Table 12 shows a correct useful load of 6620 pounds at 10,000' for a Boeing 
KV107; the useful load at sea level should be closer to 11,000 pounds than the • 
indicated 7720 pounds. It is concluded that Table 12 is misleading and should 
be corrected or eliminated. It also raises doubts as to the correct capability 
of the Boeing Chinook, which may be much lower than the indicated 22,000 pounds 
at 10,000'. 

As to the rig move, it appears there would be 65-100 more loads. They would 
include items such as boilers, miscellaneous parts, valves, pipe and skids plus 
sheds to house equipment, mud and cement. Some of the loads may be heavier than 
shown and a larger helicopter than the Bell 214 would be required. Costs to use 
a larger more expensive helicopter could be partially offset by moving fewer, but 
heavier loads. This would also reduce some of the disassembly and assembly time 
and cost. Further study will be required before a more exact cost estimate for 
helicopter usage can be determined. 

To mobilize a water well drilling rig will require a large helicopter and consid-
erable disassembly and reassembly. A dozer will be required to build a staging 
area and rig location in order to carry out this operation. More than one well 
may be necessary to find an adequate supply. Therefore, the water well costs will 
be significant and far greater than presumed in the Draft Report. If the rig 
suggested were used, a Boeing Chinook helicopter would be required, but availabil-
ity is highly questionable. 

The Draft Report assumes a difference of $3000 per day for a helicopter rig over 
a conventional drilling rig. The actual differential may be more because it will 
be necessary to build a new rig and the rates for new rigs are normally higher. 
In fact, it may be necessary to design a completely new rig with greater capa-
bilities which may be impossible with present technology. Bonus costs will result 
if the rig can not be used elsewhere in the area upon completion of this well as 
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Parker Drilling Company requires a two-three year contract. There is some 
question as to rig size and capability. The high elevation will reduce the 
rig's power and cold temperatures will affect the structural strength. A 
larger rig may be required and a close analysis of these factors should be 
made. Our experience suggests that a Parker TBA 2000 rig may be too light 
for this well as designed. 

The drilling time used in the Draft Report appears to be too short for a well 
of this depth, in this area and with the proposed casing design. It is believed 
that an optimistic minimum drilling time would be one year, the maximum two years 
and most likely 1-1/2 years. Getty is presently drilling a well in similar geo-
logic situations to the south. This well, Willow Creek No. 15-3X, is located 
in Section 15-24N-116W. After six months, 20-inch surface casing has been set 
at 2087' and a 17-1/2-inch hole is being drilled at 3100'. It was necessary to 
drill the surface hole with air mist due to lost circulation problems. An initial 
attempt was lost due to caving and circulation problems. The rig was moved over 
and the well was restarted. In 1979, Getty completed drilling the Teton Well No. 
1 in Section 8-T39N-R117W to the west in a similar geologic situation. That well 
was drilled to 9300' in seven months. Drilling was slow due to loss of circula-
tion and a natural tendency of the hole to drift. It was necessary to drill slow 
to maintain a reasonable drift angle so as to not miss the targeted objective. 
Similar problems should be anticipated on the Bear Thrust Unit. A review of 
drilling records for other wells in the general area further supports an estimate 
of 550 days rig use. 

With anticipated circulation problems, it is reasonable to assume that mud usage 
will be greater than anticipated in the report. This will increase the mud cost and 
the cost to transport same by helicopter. 

It is assumed that total rig usage time will be more nearly 550 days versus the 
270 days in the report plus 24 days to move in and out in either case. Using the 
minimum $3000 per day differential, the additional 280 days would increase the 
rig cost by $840,000. Using the most favorable cost ($1,600,000 per year) for a 
Bell 214 as a support vehicle, the extra 280 days would cost $1,227,000. There 
seems to be no provision for moving the water well drilling rig in and out. Due 
to the weight, a Boeing Chinook helicopter would be required at a minimum estimated 
cost of $300,000. The added time would increase the cost for the logging unit and 
cementing unit by $310,000 plus $66,000 incorrectly charged to the conventional 
rig logging costs and $197,600 for cementing units not charged to the estimate for 
a helicopter rig. These items would increase the cost of a helicopter rig by 
$2,940,600 over the original differential of $2,235,311 for a dry hole for a total 
of $5,175,911. On the other hand, the cost of a road could be $1,000,000 more than 
the estimate in the report considering ultimate restoration, maintenance during 
the drilling operation and snow removal. Therefore, use of a helicopter rig for 
a dry hole may cost $4,176,000 more than a conventional rig. 

Availability of a helicopter rig is uncertain at this time. It would probably be 
necessary to build a rig for use on this well. Assuming this can be done, Getty 
Oil Company would have to make a contract committment to Parker Drilling Company 
in the very near future to assure that the rig would be available by mid-1982. 
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The deadline for making this committment and the cost of the rig are unknown 
at this time as are other terms of the contract. It can be assumed that the 
same situation holds true for most of the ancillary equipment that will be 
required to drill the well. 

Bell 214 and Boeing KV107 helicopters may satisfy most requirements. Both 
should be available; however, it may be necessary to consummate a contract for 
either or both in the near future to insure availability when needed. A Boeing 
Chinook helicopter may be needed to mobilize a water well drilling unit in the 
fall of 1981 and again in 1982 to help mobilize the rig and again during demobi-
lization. It is unlikely that one will be available in 1981 and other arrange-
ments will be necessary to drill the water well. It is uncertain whether or not 
one would be available in 1982. Again, some action may be necessary soon in 
order to obtain the use of a Chinook helicopter for rig mobilization. At present 
there is no way to be certain that one would be available when needed. 

Environmental concerns were discussed at length in the draft report and appear to 
be correctly stated. While there might be some short term disturbance of animals, 
a road poses the only long term threat to the environment along with the drill 
site and staging area. The latter might be converted to long term use by back 
packers and hunting parties. Similarly, the drill sight could be restored to 
near original conditions or restored for a level camp site. Therefore, a road 
is the major concern along with the ability to restore that roadway to original 
condition. This has been done elsewhere with highly satisfactory results. A 
good example would be Getty's Teton No. 1, which was drilled in rugged terrain 
in the Teton Mountains. 

One compromise solution might be to upgrade the Little Granite Creek Trail, 
mentioned in the Draft Report, to a rough roadway. A bull dozer could do this 
and use it for access. The few loads too heavy for Bell 214 or Boeing KV107 
helicopters might then be moved in and out over this roadway. This would also 
provide an emergency route that could be used by all terrain vehicles or snow 
mobiles when helicopters could not fly. This might cause less damage to the 
environment than a full use road and require less restoration. The Forest Service 
might even wish to leave this for a trail and other use. It is doubtful that this 
would make any significant difference in the cost but might eliminate the need for 
Boeing Chinook helicopters that may not be available. 

As to safety, there would seem to be a greater potential for helicopters crashing 
in this area than where normally used. The helicopters would be heavily loaded 
due to their lowered power at this elevation. Mountainous areas are more subject 
to sudden wind gusts and up or down drafts. Increases in temperature near midday 
significantly reduce a helicopter's power. An increase in temperature from 50F 
to 70uF reduces the load carrying capacity of a Bell 214 helicopter from 5000 to 
4000 pounds. Being heavily loaded, the helicopter would be less able to cope with 
sudden wind gusts or drafts. 
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While no one has ever used helicopter mobilization and support at elevations of 
8000-9000', it does appear to be possible in theory. Complete mobilization 
would be dependent upon the availability of a Boeing Chinook helicopter, which 
could delay the project for one or more years and increase the cost. Actual 
performance of the project would depend upon obtaining a water well rig that 
can be moved by helicopter, building a new helicopter rig and acquiring numerous 
other pieces of equipment designed especially for helicopter transport. This 
would require an element of luck, lots of planning, additional manpower and a 
lot more money. We are not in a position to answer whether or not this is really 
necessary environmentally or if the Company's management would approve such a 
venture. There is no doubt that Getty Oil Company's management is dedicated 
to protection of the environment. There may be a question in many minds as to 
whether or not enforced use of helicopter mobilization represents over-protection. 

Due to the magnitude of the additional costs plus the uncertainties regarding 
equipment availability; use of helicopter mobilization and support cannot be 
recommended. It should be used only as a last resort for protection of an 
overly sensitive environment or where it is a better economic alternative. The 
latter would be the case where excessively long roads would be needed through 
difficult terrains such as mountains, swamps or tundra. 

Yours very truly, 

T. L. Ditmore 
District Production Manager 

TLD/CWL:bs 

cc: Mr. Pat Tracy 
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