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SOAWC- ^ 7 4 o - 7 5 o 

Sft/A\c^A^ . 7 ^ 0 - 7 C » O . 

Sa-wvA..̂ ^ 7 7 0 - 7 g o ' '• 

V v j u .040 ."780 - T S ' O 

S.a^wwj_ao 7 9 0 - 8 0 0 ^ 

• ?"7o _ S ^ 

/̂ c) COv^cvfe 

--/ycj (ifî cni/t̂ u. 
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.3(2^ '^ '^ \3^^c^.:Z<3»^'^c2dZ^.'. CZLÂ YSJUẐ ^̂ - ... A\j ,,_ l-̂ 2L .yyv.^vv_ w iHi.„„.^firuC. 

;̂ aL/̂k/>JL- .<w „-, abff-i;€, ...J,.,.„ ._.„„'v '̂, : 7 .. . .' .. v̂  ---,-.:-"'.-,-,.-J,,-,;,:--~,.;-. 

.̂ ^»-w f̂l-,.̂ » „̂„.<ai)OJJ<_ ,. .-,. . . . . . ...„ . . . , ' . . . . . ; . ' . - „ ,^>..,, ,;., v:,-.l 

^Wwu^^. ,oufeiV€. _-.„:::A (jsP~.c5^Vii;t'.c^^ . o U l i ' ' ^ • H M i ' . : , j . : . . 1 : 1 

Scuvvfi. ^ oz^TtyQ- ~~ (LU*^: frf- . iLn-OMjl Uo^3^777S7sjj2Jy 7. ,. J ,.-.. 

f̂t̂ -wyt-<»-«i- d>̂ V<̂  (\ (d^. ( ^ ' V i i r ../J^v^^. d i ^ 

^<aAA^.^<!i/^c\in;v^ . :. .. . :.. ' . , . . , : ., 

iciA -̂a..-.6^ :.:.^iV€^ \ 7 .2. y.2.2.x. '.-.:,.. ' 7..2.2 xd7z',y..... 7'....•._._.„ 

Ti^kAvJ^ ' ~:'d\2^-^:%M^A2. 
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INTRODUCTION 

This report summarizes the results obtained to date for a program 

designed to locate geothermal resources, if such occur, at Hill Air Force Base 

(Hill AFB), Utah. This work is being carried out under modification A002 to 

Department of Energy Contract DE-AC07-78ET28392, issued to the University of 

Utah with the University of Utah Research Institute designated as a sub

contractor. The assessment of geothermal resources at Hill AFB is part of a 

cooperative agreement between the Departments of Energy and Defense. 

TARGET CONCEPT 

Geothermal resources suitable for space heating may occur at Hill AFB. 

It is anticipated that they would be similar to nearby resources of this 

quality at Ogden Hot Springs (560C, 11 km N ) , Utah Hot Springs (560C, 18 km 

N) , and Hooper Hot Springs (570C, 13 km W ) . These hot spring sites are 

postulated to be "deep-circulation" systems, with meteoric water infiltrating 

through fractures in the ground, being heated by the earth's thermal gradient, 

and rising to the surface by circulation through faults or fractures. Zones 

of geologic structure such as faults that could allow upward circulation of 

heated waters thus form the primary exploration target at Hill AFB. 

EXPLORATION PROGRAM 

A phased exploration program has been designed to identify favorable 

geologic structures, and then to test these structures for thermal fluids. 

Phase I consists of orientation studies. Phase II is detailed geoscientific 

studies. Phase III is thermal gradient hole drilling, and Phase IV, if 

appropriate, will consist of production hole drilling. 

This report summarizes work conducted under Phases I and II of the 

program. Phase III drilling is in progress as of the date of this report. 

1 



PHASE I 

Task I-l Compilation of Available Geoscience Data 

Bedrock under Hill AFB is postulated to be similar to the Precambrian, 

Paleozoic, and Mesozoic sedimentary rocks occurring in the adjacent Wasatch 

Mountains. These rocks are part of the geologic area known as the "overthrust 

belt", where extensive low-angle faulting has taken place. The Wasatch 

Mountains are truncated on the west by the Wasatch Fault zone which possibly 

forms conduits for the deep circulation of water. 

The bedrock underlying the valley is covered by alluvial materials which 

were deposited before and during the existence of Lake Bonneville and as part 

of the delta constructed by the Weber River. Coarser, porous beds within the 

alluvial sequence form extensive near-surface cold-water aquifers which could 

effectively mask any underlying thermal reservoirs. 

Task 1-2 Lineament Analyses 

Lineaments are detectable on black and white and color photography and 

infrared imagery. The dominant set of lineaments on the photos trends 

approximately N350w, and a secondary set trends approximately N30OE to N40OE. 

These lineaments are not related to cultural features and may indicate the 

presence of geological structures. No infrared lineaments were detected on 

Hill AFB, but an east-west trending lineament is present near the mouth of 

Weber Canyon, east of Hill AFB. The thermal lineament on the infrared images 

may be associated with a boundary between different soil types. 



Task 1-3 Orientation Mercury Survey 

Two soil sampling traverses were conducted in the vicinity of Ogden Hot 

Springs to test known thermal waters and known geologic features away from 

thermal waters fpr anomalous concentrations of mercury. Sixty sites were 

sampled on the two traverses. Mercury concentrations were highest near Ogden 

Hot Springs, where values above 1400 parts per billion were obtained. The 

influence of geologic structures on soil mercury concentrations away^from the 

hot spring could not be separated from the effects of changes in bedrock type 

and soils. 

Task 1-4 Water Sampling 

Water samples from the Weber River, six wells on the base, four nearby 

wells, five cold springs and four hot springs in the general area were 

analyzed for major and trace element composition. Figure 1 shows sample site 

locations and Table 1 locates sites by name and presents results of analyses. 

These results do not conclusively demonstrate that the cold water has mixed 

with a hot water component. 

Task 1-5 Gravity Survey 

Gravity data along two east-west profiles (Figure 2) were collected near 

Hill AFB. -Except for a few stations at the eastern ends of the lines, the 

station spacing was 500 feet (152 meters). Station locations were surveyed to 

within one foot (.305 meters) horizontally and most elevations were measured 

to 0.1 feet (0.031 meters). A few station elevations were measured using 

altimeters with ± 3 feet (.91 meters) accuracy. 



NORTH 

0 
M 

0 KM 10 
H W W t-l M 1 

MILES 10 

M M 1-1 1—1 1 

Figure 1 Water sampJing s i tes 



TABLE 1 

WATER ANALYSES 

Temperature, pH, and HCOo were determined in field. 

F was determined by specific ion electrode, Cl by Ag nitrate titration, total 
dissolved solids gravimetrically. 

Other elements were determined by Inductively Coupled Plasma Spectrophotometer 
(ICP). 

Ag, Al, As, Au, Be, Bi, Cd, Ce, Co, Cr, Cu, La, Mo, Ni, P, Pb, Sb, Sn, Te, Th, 
U, V, W, Zr were not detected above the limit of quantitative detection of the 
ICP. 

Locations are based on the Bureau of Land Management system of land 
subdivision. 

n = not detected. 



TABLE 1 

HOT SPRINGS 

Spring Name 
Location 

ESL # 

Temp. 

pH 

tds 

HCO3 

Na 

K 

Ca 

Si02 

Mg 

Fe 

Ti 

Sr 

Ba 

Mn 

Zn 

Li 

B 

F 

Cl 

Oc 

mg/l 

ppm 

ppm 

ppm 

ppm 

ppm 

ppm 

ppm 

ppm 

ppm 

ppm 

ppm 

ppm 

ppm 

ppm 

mg/l 

mg/l 

Wasatch 
(B-l-l)25cd 

1 

41.5 

7.2 

6,650 

274 

2,281 

91 

503 

15 

95 

0.06 

0.09 

9.5 

n 

n 

0.3 

1.1 

1.2 

1.8 

4.820 

Odgen 
(B-6-l)23cc 

2 

56.0 

7.1 

9,040 

214 

2,948 

354 

344 

45 

6.6 

1.9 

n 

8.5 

0.5 

0.7 

n 

6.9 

3.2 

3.6 

5,060 

Utah 
(B-7-2)14d 

3 

56.0 

6.3 

21,800 

211 

7,064 

910 

1,023 

32 

24 

5.0 

n 

23 

0.7 

2.1 

n 

14 

3.7 

3.4 

11,900 

Hooper 
(8-5-3)27 

13 

57.0 

6.5 

3,830 

233 

2,326 

222 

477 

28 

76 

1.8 

n 

10 

1.6 

1.4 

0.2 

2.4 

0.9 

0.9 

4,720 



Location 

ESL # 

Temp. 

pH 

tds 

HCO3 

Na 

K 

Ca 

Si02 

Mg 

Fe 

Ti 

Sr 

Ba 

Mn 

Zn 

Li 

B 

F 

Cl 

Oc 

mg/l 

ppm 

ppm 

ppm 

ppm 

ppm 

ppm 

ppm 

ppm 

ppm 

ppm 

ppm 

ppm 

ppm 

ppm 

mg/l 

mg/l 

TABLE 

WELLS -

(B-5-2)13ba 

16 

14.0 

8.6 

620 

126 

9.1 

1.2 

35 

5.8 

7.2 

0.2 

0.1 

0.1 

n 

n 

0.05 

n 

n 

n 

13 

1 (continued) 

- OFF HILL AFB 

(B-5-2)34 

18 

15.0 

7.7 

250 

266 

19 

2.7 

69 

13 

17 

0.6 

n 

0.2 

0.3 

n 

0.04 

n 

n 

0.9 

23 

(B-4-2)12bb 

19 

13.0 

7.7 

320 

286 

20 

3.4 

84 

14 

18 

0.5 

n 

0.2 

0.3 

n 

0.2 

n 

n 

.04 

25 

(B-4-2)ldba 

20 

13.0 

' 7.7 

320 

311 

24 

4.2 

76 

13 

20 

0.6 

n 

0.2 

0.3 

n 

n 

n 

n 

.13 

23 



TABLE 1 (Continued) 

COLD SPRINGS AND WEBER RIVER 

Spring 

Location 

ESL # 

Temp. 

pH 

tds 

HCO3 

Na 

K 

Ca 

Si02 

Mg 

Fe 

Ti 

Sr 

Ba 

"n 

"n 

Li 

B 

F 

Cl 

OC 

mg/l 

ppm 

ppm 

ppm 

ppm 

ppm 

ppm 

ppm 

ppm 

ppm 

ppm 

ppm 

ppm 

ppm 

ppm 

mg/l 

mg/l 

Barker 
Trout Farm 

(B-7-l)34 

4 

10.0 

7.5 

257 

8.3 

1.2 

55 

7.1 

24 

0.5 

n 

0.1 

n 

n 

0.02 

n 

n 

n 

14 

Near 
Utah HS 

(B-7-2)14 

5 

27.5 

7.5 

1780 

184 

389 

63 

28 

18 

1.5 

0.7 

n 

0.6 

n 

n 

n 

0.7 

0.6 

5.7 

535 

Hamre 
Spring 

(B-5-l)25bb 

6 

12.0 

7.2 

680 

134 

21 

2.5 

37 

14 

9.7-

0.2 

0.1 

0.1 

n 

n 

0.1 

n 

n 

n 

19 

South of 
Weber Canyon 

(B-5-l)36aa 

14 

11.0 

7.2 

620 

68 

7.9 

0.8 

19 

8.3 

3.2 

0.6 

n 

0.04 

n 

n 

n 

n 

0.7 

n 

9 

Private 

(B-5-l)36a 

15 

12.0 

8.0 

630 

161 

12 

1.3 

43 

5.3 

9.2 

0.4 

n 

0.2 

n 

n 

n 

n 

n 

n 

19 

Weber 
River 

(B-5-l)2f 

17 

10.0 

8.1 

230 

122 

8.9 

1.5 

55 

6.4 

9.9 

0.8 

n 

0.1 

n 

n 

0.6 

n 

n 

n? 

15 



TABLE 1 (continued) 

WELLS - ON HILL AFB 

Hill AFB 
Well Number 
Location 

ESL # 

Temp. 

pH 

tds 

HCO3 

Na 

K 

Ca 

SiOg 

Mg 

Fe 

Ti 

Sr 

Ba 

Mn 

Zn 

Li 

B 

F 

Cl 

OC 

mg/l 

ppm 

ppm 

ppm 

ppm 

ppm 

ppm 

ppm 

ppm 

ppm 

ppm 

ppm 

ppm 

ppm 

ppm. 

mg/l 

mg/l 

4 
(B-5-l)33 

7 

11.5 

7.7 

660 

297 

33 

6.5 

52 

19 

16 

0.6 

0.1 

0.2 

0.2 

0.4 

n 

n 

n 

0.1 

23 

5 
(B-5-l)5 

8 

17.0 

7.5 

740 

306 

42 

7.4 

58 

16 

16 

1.6 

n 

0.2 

0.4 

0.2 

0.1 

0.03 

n 

0.1 

24 

3 
(B-5-l)29 

9 

13.0 

7.5 

770 

283 

17 

2.0 

81 

9.8 

13 

0.6 

n 

0.3 

0.2 

n 

0.07 

n 

n 

n 

21 

2 
(B-5-l)29 

10 

15.0 

7.4 

900 

305 

20 

2.1 

76 

10 

18 

0.5 

n 

0.3 

0.2 

n 

n 

n 

n 

0.1 

21 

7 
(B-5-l)30 

11 

13.0 

7.5 

820 

290 

19 

2.0 

74 

10 

18 

0.5 

n 

0.3 

0.3 

n 

n 

.02 

n 

n 

21 

6 
(B-5-l)30 

12 

14.0 

7.9 

760 

289 

20 

2.1 

77 

10 

18 

0.03 

0.1 

0.3 

0.2 

n 

0.1 

.02 

n 

0.7 , 

24 



The measured gravity data were corrected for instrument drift and 

terrain. Complete Bouguer gravity data were computed and regional effects 

removed. Then the data were interpreted using a 2 1/2-dimensional algorithm. 

The complete Bouguer Gravity data and interpreted models for both profiles are 

shown in Figures 3 and 4. Both a constant density model and a variable 

density with dep-th model were used in the analyses; the computed gravity shows 

a good fit to the observed data. 

All models indicate the valley between the Wasatch Mountains and the 

eastern edge of the Great Salt Lake is underlain by a graben, probably bounded 

"on both sides by one or more normal faults. The east side appears to show 

several down-dropped blocks of basement rock. The models indicate that a 

major buried fault may be located near the eastern edge of Hill AFB. The 

variable density gravity model for both lines suggests that there could be a 

small horst structure underlying at least the eastern half of Hill AFB. This 

structure is also evident in the seismic data. The depth to solid bedrock 

increases rapidly from 3000 feet (.9 km) at the eastern edge of Hill AFB to 

9300 feet (2.85 km) at the western edge. Since gravity models are non-unique, 

these depths represent one interpretation and, if in error, should be 

considered minimum estimates of depth to basement. 

PHASE II 

Task II-l Further Geochemical Work 

The highest concentration of mercury detected during Phase I was 

immediately adjacent to the thermal water discharge area at Odgen Hot Springs. 

The lack of thermal water in the near-surface alluvium of Hill AFB implied 

that mercury studies would probably not be useful in siting thermal gradient 

or production holes. 

10 
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Results of Phase I sampling of water wells on Hill AFB did not indicate 

major amounts of mixing of thermal with non-thermal water in known aquifers, 

and further sampling of water was not attempted. 

Task II-2 Detailed Gravity 

Results obtained during Phase I gravity studies permitted detailed 

modeling of gravity in the vicinity of Hill AFB and further acquisition of 

data was not attempted. 

Task II-3 Seismic Survey 

A VIBROSEIS* reflection seismic survey was conducted on and in the 

vicinity of Hill AFB with two east-west lines and one north-south tie line. 

The three lines and vibrator points are shown in Figure 5, the processed data 

from the three lines are shown in Figures 6, 7, and 8, and the processing 

parameters are given in Table 2. 

Preliminary interpreted fault locations are indicated on overlays by 

heavy black lines. Several strong seismic reflections, quite coherent over 

the entire prospect, are highlighted by narrow yellow lines in the overlays. 

The majority, and the most important of the faults, are normal faults dipping 

to the west. The data quality rapidly diminishes below 1.2 to 1.5 seconds, 

hence, fault traices as drawn are somewhat speculative beyond these times. 

PHASE III 

Two sites for thermal gradient holes were chosen on the basis of 

geophysical and geochemical studies. The first hole was targeted to intersect 

geologic structures near the east edge of Hill AFB, where seismic studies 

TM Continental Oil Company 
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Hill Air Force Base. Utah 

I km. 



TABLE 2 

PROCESSING PARAMETERS 

Demultiplex/Sum + Correlation 

CDP sort 

Datum Stations 4800 feet 0 V(E) 5000 ft/sec 

Velocity Analyses 
Normal Moveout 

Mute 

Automatic Statics - Trace Generated 

CDP Stack 1/Root (N) 

Filter 15-18, 55-60 Hertz, 0.0-1.5 sec. 
13-15, 40-50 Hertz, 1.5-5.0 sec. 

Trace Equalization - Time Variant 0.5 sec. window 

Coherency 

Deconvolution 28 MS. GAP 100 MS Operator 

Final F i l te r 15-18, 55-60 Hertz, 0.0-1.5 sec. 
13-15, 40-50 Hertz, 1.5-5.0 sec. 

Trace Equalization - Time Variant 0.5 sec. window. 

20 



indicate depth to bedrock is shallowest. This hole was planned to be about 

2000 feet deep, but drilling difficulties and resultant high Costs determined 

termination at 1270 feet. The second hole is sited near the south gate and 

is targeted for a depth of 3500 to 4000 feet with a current depth of 1670 

feet. 

The moderately deep nature of these gradient holes is necessary to 

measure thermal gradients that will not be disturbed by the cold regional 

aquifers. Upon completion of the drilling and analysis of the data gathered 

in Phase III, options for program continuation or termination will be 

presented. 
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Geology 

Phased Geoscience Exploration Program 

Target Concept: Precipitation on the Wasatch Mountains could infiltrate to 
moderate depth and be heated by the earth's thermal gradient. 
This heated groundwater might rise along] faults that may be 
present beneath Hill Air Force Base; these faults are the 
primary target. Deep alluvial aquifers,[which may contain 
water circulating away from the faults, are a secondary 
target. 

Phase I: Baseline Studies I 
Photogeologic interpretation - to locate linear surface 
features that may reflect buried fault and fracture 
systems. Old and recent photograph^ is being examined. 

Infrared Imagery - thermal anomalies v!/ill be identified 
and compared with linear features on aerial photographs. 

Ground check - photo and infrared anomalies will be 
investigated for geologic structures. 

Hg orientation survey - spatial associiations of Hg with 
known fault and thermal spring localities near Hill Air 
Force Base (AFB) will be examined for Hg signatures. 

Chemical characterization of waters - jthermal and non
thermal waters will be analyzed for trace element 
concentrations. Mixing of warm water with cool water 
may be detectable. 

Geophysics - Gravity profiles (may include magnetic profiles) -
detailed traverses on Hill AFB to identify changes in 
geophysical properties, which might be related to faults 
that are covered by alluvium, 
will be estimated. 

Geochemistry 

The thickness of alluvium 

Phase II: Refine target models 
Geochemistry 

Geophysics 

- if Hg signatures can be identified during 
a traverse across a fault defined by geologic 

.1. 

Hg studies 
Phase I, 
mapping close to or within Hill AFB v>;ill be made. If 
the traverse identifies anomalous Hg|related to the 
fault, one or two more traverses will be made within the 
base to aid in delineation of faults! 

Vibroseis survey - will aid in identification of buried 
faults beneath Hill AFB, and may identify fault 
intersections that are attractive targets. 

Phase III: Thermal gradient drilling to refine target models 
Geochemistry - Downhole studies - Hg and trace element analyses of drill 

cuttings and waters will be made, to identify thermal 
zones andiwater mixing. 

Geophysics - Gradient hole drilling - if near-surface thermal effects 
are identified, 5 shallow (500') and |l deep ( 2,000') 
gradient holes will be drilled to test the anomalies. 
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If near-surface thermal effects are masked by cold 
aquifers, 2 deep ( 2,000') holes will be drilled to 
potential targets. 

Phase IV: Production Hole Drilling 
Drilling will proceed if target identificaton techniques 

employed in Phases I, II, and III indicate a potential 
fault or fault intersection beneath Hill AFB. 
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INQUIRY 7.F2OM.'THE- ^ ^ \ d 
PORCHASING DEPARTMENT ^ \ \ V 

UNIVERSITY OF UTAH T JXzS^, 
RESEARCH INSTITUTE ^ \ y \ 

3 9 1 C h i p e t a W a y 
SALT LAKE CITY, U T A H 84108 

An Equal Opportuni ty Employer 

Date J u l y 9 , 1979 -Inqui|^j'M> 168 ,9^ ESL) 

ty. 7 
7 

\ 

PLEASE NOTE CAREFULLY 

Thi.s inquiry implies no obligation 
on rhe part of the Research Insti
tute. 

. Bids will be rejected if received 
unsigned and/or if received after 

. the clue date and hour. 

SEE A D D I T I O N A L TERMS 
. AND CONDITIONS GOVERN

ING BIDS ON REVERSE SIDE. 

Bidder's Utah Sales Tax License 

#-

IZ 7 7 
Y|fo"Proposal # . 

/^Jhis quote firm for ;. :... days. 

Plea,se quote youf lowest net prices,-terms, and tjme (if dehvery on the following items F. O. B. RESEARCH INSTITUTE 
• SALT LAKE CITY, U T A H 84108 

Quotations will be received until ONE- - - o'clock.p.,.M. .J.uly:.20.; , 1979... 

SUBMIT YOUR .QUOTATION ON t M S SHEETS ENCLOSED 
T O T H E PURCHASING DEPARTMENT 

-Wi-Tl-idffl-L.—J^hrii-s-tens^en-
rurchasing Agen 

Will iam L. Christensen If additional information needed, contact : .W.^J,.l..[.dl"...L.^...^r,^^lSte^be^ (801) 581-5226 
, . ' TWX 910-925-5283 

rem No. Quantity ]-| I;M.S -.VND Spi;'<;n--ICAT10NS 

T H I S I S NOT AN ORDER 

T H E FOLLOWING OR AN EQUIVALENT 
SATISFACTORY T O T H E RESEARCH INSTITUTE 

(Give complete specifications of alternates) 

Drilling for geothermal research activities 
as per attached specifications dated July 9, 1 

Unit 

79: 

Net Price 
of Unit Total 

To P U R C H A S I N G D E P A R T M E N T 
RESEARCH INSTITUTE Date 

We propcse to furnish above itei-n.'; nt priccR lisrcd opposite each, and yuatantee that if the order is placed with us we will furnish these coods 
ii-i'accordance with yoi.ir specificatioi-is shown above iinlcss otherwise indicated. Above ciuotations arc F.O.B. RESEARCH I N S T I T U T E . 

TERMS..: , .•....;...„• Shipment will he made days after receipt of otder. 

COMPANY 

fOSM .MO, 5 ' IM 2 / 7 7 . Rv... .: ....: : ; .. . . 



U U R I 
Inquiry 1689 

July 9, 1979 

SPECIFICATIONS 

The University of Utah Research Institute (UURI), under 
contract with the U. S. Department of Energy, plans to undertake 
a program of drilling as part of its geothermal activities. The • 
purposes of the drilling are: (1) to measure temperature gradients 
in the holes and (2) to. obtain samples of the rock units for 
laboratory studies. 

Datei 

Number of 
Holes 

Location 

Hole Size 

Equipment • 

Hole Depth -

Groundwater 
Conditions 

-The drilling will be undertaken between July 20 and 
September 15, 1979. The exact dates are subject to 
discussion between the University of Utah and the 
dri 11 ing.contractor and will take into accoLint 
weather, fire danger, and other factors. 

-Approximately 3 holes will be drilled but the exact 
number will depend on drilling rates and costs.-

-Holes will be drilled at sites on or near Hill Air 
Force Base, Clearfield, Utah. 

-Holes will be drilled to a diameter necessary to 
obtain depths specified below. Possible diameter . 
would be 8-3/4" to 1000', 6-3/4" below. 

-The.drilling will be done with rotary techniques. 
The contractor will furnish pumps for mud and cement. 

-Precise hole depths will be determined during drilling 
by client, but are expected to be in the range of 
2000' to 4000'. • •.. 

-A variety of groundwater conditions are expected, 
including flowing artesian conditions. The contractor 
will be equipped, to handle artesian conditions and to 
backfill the drill holes with cement (grout). 



U U R I 
Inquiry 1689 

Drilling 
Fluid 

Steel 
Casing 

Inner 
Casing 

Materials 

Logs 

SaiiipTing 

Geology 

Site 
Preparation 

Regulations 

Crew Size 

Cost 
Summaries 

Option 
To Extend 

Liability 
Insurance 

Bidding 
Procedure 

-Holes will be drilled with water and/or.mud._ Drilling 
mud may have to be confined in tanks at one site, as 
mud pits may not be allowed. 

-All holes will be cased if necessary to comply with 
exi-sting State and Federal regulations. 

-A bottom-capped 2 inch I.D. steel inner casing will be 
inserted and secured in each hole to total depth, then 
filled with water. Temperature gradients will be 
measured inside the casing, 

-The drilling contractor will furnish on-site all materials 
including but not limited to bits, cement, steel casing, 
lost circulation materials, and mud materials. 

-A driller's log showing rock types and groundwater 
conditions will be required for each hole. Detailed 
lithologic logging will be done by UURI. 

-Drillers will be required to supply chip samples from 
TO foot intervals. 

-The holes will be drilled beginning in alluvium 
(interbedded gravel, sand, silt, and clay) (see Appendix 
A). . 

-Holes will be drilled on pre-existing sites or on sites 
prepared by UURI (or Hill A.F.B.). 

-The drilling contractor will comply with the geothermal 
regulations of the U. S. Geological Survey and all other 
existing regulations regarding drilling^ and air and 
water, quality. 

-The contractor will furnish an experienced two- or three-
man crew on-site during all working hours. 

-The contractor will be required to furnish daily cost 
summaries on-site. 

-UURI may at any. time during the terrr. of this contract 
exercise an.option to extend this contract for the 
drilling of an additional hole or holes and the contractor 
shall agree to such contract extension. 

-The contractor shall work in accordance with the 
requirements of the Workmen's Compensation Laws, and 
shall protect himself by liability insurance. 

-All bids should show the following items separately: 

(1) Mobilization and demobilization - cost per mile 
on total. 

' (2) Moves between holes - cost per hour. 
(3) Rotary drilling - cost per foot and/or cost per 

hour. 



U U R I 
Inquiry 1689 

(4) Standby at request of UURI - cost per hour. 
(5) Installing casing - cost per hour. 
(6) Water truck, if required, including driver - cost 

per day. 
(7) Expendable items. 
(8) Description of equipment that will be used by 

contractor. 

Bidder facilities, equipment, past performance and performance 
capabilities shall be a factor in the award. The Bidder's capability to 
begin work soon after contract is awarded will be a factor with award. 



Inquiry 1689 

INVITATION-TO BID 

Program of drilling for geothermal research activities, per 
attached specifications dated July 9, 1979. . 

All bids should show the following items separately: 

1. Mobilization and demobilization - cost 
per mile or total. 

2. Moves between holes - cost per hour or $ . 

mile. 

3. Rotary drilling - cost per foot. $ /per foot 

and/or 

4. Rotary drilling - cost per,hour. •$ j'per hour 

5. Standby at the request of UURI - cost $ _/per hour 

per hour. 

6. Installing casing - cost per hour. $ /per hour 

7. Water truck, if required, including $ /per day 
driver. 

8.. Expendable items to be reimbursed by % 
UURI; bits, cement, mud, inner casing, 
etc. (give % above cost for 
handling.). 



Inquiry 1689 

« 

DESCRIPTION OF EQUIPMENT 

(A) Drilling Rig. Complete drilling rig with the major items being: 

Drill: Make,.model, and age . - . ' 

Drill truck: Make, model, and GVW 

Mud pump: Make, model, and size 

DrilTpipe: Length, size, type of tool joints 

Drill, collars: Number, length, size 

Portable mud pit: Capacity and number of baffles 

Mast capacity (rated hook load) 

Raised mast height (above ground) 

(B) Water Truck. 

Truck: Make, model, GVW 

Tank: Capacity_ 

(C) Service Pick-Up. 

. Truck: Make, model, GVW 

(D) Personnel. 

: priller(s) name and experience (years) 

Bidder facilities, equipmeiit, past performance and performance capabilities 
shall be a factor in the award. The Bidder's capabilitiy to begin vjork 
soon after contract is awarded will be a factor with award. 



Inquiry 1689 

CONTRACTORS LIAB.LLITY INSURANCE 

The contractor shall carry on his work in accordance with the 
requirements of the Workmen's Compensation Laws and shall not 
reject the.provisi.ons thereof during the life of the contract. 
He shall also protect himself by liability insurance against 
any^and all claims for damages to person or property which may 
arise out of operations under this contract. 

Drill Contractor_ 

Address 

Telephone 

. Signature_ 

Dated 
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One option that was mentioned but not discussed in detail 
is to drill a deep hole, and if no production is found, 
case back to the shallow aquifers. 

5) Actions items for ESL are: 

a) The final report should be finishecl within six weeks, 

b) We probably should be ready to site a deep hole.' 

c) The Air Force would, like an executive summary included 
in the report. 

DF: gm 

Dklncan Foley 

cc: P. M. Wright 
]iU Forsberg 
M. E. Glenn 
D. Chapman 

W^ 
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• MILESTONES - HILL AIR FORCE BASE 
Earth Science Lab and Department of Geology and Geophysics 

University of Utah 

March April May June . July August September 
5 12 19 26 2 9 16 23 30 7 14 21 28 4 11 18 25 2 9 16 23 30. 6 13 20 27 3 10 17 24 
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IR 
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F ie ld 

Report 

Geochemistry 

Hg Baseline 
Hg Phase II-I 
(sites) II-II 

Water Chemistry 
Interpretation 
Trace elements 

(down hole) 

Geophysics 

Gravity: bids 
work 

interpretation 

Seismic: bids 
work 

interpretation 

o 

G «-

Gradient drilling announce 
bids 

site selection 
drill 

Deep drilling announce 
bids 

drill 



APR 27 '>979 

GEOPHYSICAL SERVICE INC. 
SER VICES GROUP 

TEXAS INSTRUMENTS 
INCORPORATED 

April 24, 1979 

Purchasing Department 
U. of U. Research Institute 
420 Chipeta Way, Suite 10 0 
Research Park 
Salt Lake City, Utah 84108 

Dear Sir: 

Geophysical Service Inc. is pleased to submit the 
following proposal to provide a Vibrator crew for your 
prospect in northern Utah. It is understood that about 
18 miles of program is involved. 

Field Crew 

Equipment 

Personnel 

- 1 DFS IV 4 8 channel recording system 
- 1 CFS System, 4 8 trace 
- 3 T.I. X2 Vibrators equipped with 
high frequency electronics, (two working 
at all times) 

- 1 Vibrator service truck 
- Auxiliary vehicles as required 
- *200 strings of phones (9 phones per 

string) 
- 72 groups of cables 

Party Manager 
Surveyor 
3 Vibrator Operators 
1 Vibrator Mechanic 
1 Instrument- -Engineer 
13 Line HeTpers 7 

* 18 phones per group maximum. 

MAILING ADDRESS: 2460 W. 26TH AVENUE, SUITE 400-C • DENVER, COLORADO 8021 I • TELEPHONE 303-4S5-2783 



Collection Parameters 

- 4 8 trace recording 
- 2 millisecond sample rate 
- 2400% coverage 
- 18 geophones per group 
- 12 second sweep length 
- 4 second final record length 

Data Processing 

Data collected will be processed using the following 
sequences. 

Preliminary Stack 

- Correlation 
- True Amplitude Recovery 
- Trace Edit 
- Time Variant (or Invariant) Deconvolution 
- Time Variant Scaling 
- Normal Moveout 
- Datum Correction 
- Preliminary Stack 
- Band Pass Digital Filter (Gould Display) 

Analysis 

- Velocity Analysis at 1 mile intervals 
(Gould Displays) 

- Residual Static Analysis 

Final Stack 

- Normal Mo-yeout 
- Residual Static Application 
- Final CDP Stack 
- Band Pass Digital Filter 
- Time Variant Equalization 

(One film and one print) 
- Migration (One film and one print) 

Excluded from the price quotations are the following 
items: 

- Cost of any processing tapes to be retained by COMPANY 
- Cost of reproductions of sections other than those 

listed above. 
- Cost of special processing other than specified 

above. 



Compensation 

Mobilization - No charge, if the award is announced,^ 

by May 1, 1979. Otherwise - (fPooO . 7 

Production -

24 fold, 16 sweeps/VP, 110' G.I., 48 trace -' $7530/mile 
Per extra sweep per mile - $207 

Other -

Parameter -testing time will be provided at $535 per 
hour. 
Standby time due to client cause, lack of program, 
permits, etc., $500 per hour (10 hours per day maximum) 

Ancillary Costs 

The following costs incurred by GSI will be reimbursed 
by COMPANY at invoice cost plus 7Js% handling fee. 

1. Permit fees and damages, unless due to GSI 
negligence. 

2. Dozer charges, if required. 

The crew will be available about May 5, 1979, unless 
committed to other work prior to acceptance of this pro
posal by UURI. 

If you have any questions, please feel free to call 
me at our Denver office. Thank you for this opportunity 
to be of service. 

Sincerely yours, 

Richard A. Maxwell 
Area Manager 
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Seism&draph Service Corporation ^K^'^ 
, N < i 1 ^ 

A S U B S I E I A R Y ©F R A Y T H E 0 N C ® M P A N Y 

309C©LUMBINE BLBG. © 1845 SHERMAN STREET 
E)ENVER,C©L©RAE)© 30203 

Apri l 25, 1979 

3,03-'=^^I- ^"^^^ 

UNIVERSITY OF UTAH RESEARCH INSTITUTE, 
Earth Science Laboratory 
420 Chipeta Way, Suite 120 
Salt Lake City, Utah 84100 

Attention: Mr. Ted Glenn 

Subject: VIBROSEIS Seismic Project - HILL AIR FORCE BASE AREA, Utah 
REQUEST FOR BID 

Dear Mr. Glenn: 

In response to your letter of April 12, 19 79. We welcome the 
opportunity of bidding both on the data acquisition and data processing 
for this assignment. 

Please refer to Attachment I and II for price quotes and description 
of equipment. 

The only problems that we see with the operation are: 1. Aircraft 
Noise 2. Proximity of houses and utility installations to seismic line 

Concerning the latter, our basic policy is that our vibrators shake 
no closer than 6j60__feet from any man-made structure - i.e. houses*, water wells, 
etc. This limitation would prove a distinct problem. The crew would also have 
to obtain maps of buried sewer-lines, water lines, and culverts & water well 
location. Considering the frequency of the pilot signal (,1.5-80 Hz), it is 
unlikely that enough ground motion would be generated to harm the above even at 
distances of 100 feet or less. However, our policy would be effected unless we 
were directed by the CLIENT to approach these structures closer than 660 feet. 
If,it is decided to proceed with operations in spite of this limitation, we 
would recommend that house-owners be warned of the approach of the vibrators 
and that permission be granted to have man stand close to the house to warn of 
significantly large ground distur;ba:nce caused by the vibrators as they pass by. 
In the event of perceptible ground motion, then the vibrators would cease 
shaking that location and move on to the next safe station. 



Seismograph Service Corporation 

Page 2- Continued 
April 25, 1979 

We appreciate the opportunity of being considered for your work. 
Should any points need clarification or elaboration, please do not hesitate 
to call me (303) 861-4476. 

Respectfully submitted, 

s E I?^OGR!APH/SE4V:I-G^ 

D. R. Seifert, Areaimanager 

DRS,:js 
Attachments I & II 



ATTACHMENT II 

EQUIPMENT 

1 Texas Instruments DFS IV 48 Channel, Instantaneous Floating Point 
9'̂ trace Digital Field System recording unsummed data in SEG "B" 
Format, equipped for CDP recording and mounted in a four wheel drive 
truck 

4 VIBK-1000 Vibrators with SSC VIBK electronics mounted on tandem diesel 
trucks or four wheel drive VIBO tractors 

24 20-D 8Hz/or lOHz Digital grade geophones per trace 

Summing and Cross-CorreIation to be performed on trailer mounted 
PHOENIX System 

Plus necessary vehicles and personnel to effect an efficient operation 



ATTACHMENT I 

Price Schedule 

DATA ACQUISITION 

A. For following field parameters: 

110 feet station spacing 

Minimum of 3 operative vibrators (4 on crew) 
No. of sweeps/Vibrator/VP - 16^. 
Record Length s:;̂ ^̂ ^̂ ^̂ "T8_ŝ condŝ ^ 
Sweep Length ^^~T-4—seconds 
Sweep frequency - 15-80 Hz (to be assessed in field) 
No. of Geophones per pattern - 24 
48 Channel Recording System 

For 2400% CDP Data (VP Interval - 110 feet) $5,150.00/mile 

For l-2007o"CDP Data (VP Interval" - 2-20'lEeet)J — - $3,.850.00/mile 3 
(These prices include highway flaggfitgT^ersonnel cos.ts. These .prices'do not; 
include permit fees or damages, archaeological fees, dozers or road graders 
(if necessary) and any special licencing, bonds or sales tax - these items 
would be passed on the CLIENT at cosf)~. •• - - . _ 

Output to CLIENT ,---- Siimmed̂ ,_Cro.siB_-:€orrelated Data 

B. Experimental Time " .:^$^^5.00/hour^ 

C. Mobilization Costs ? 
Total mileage from previous location to prospect divided by 35 mph 
x $475.00/hr. 

D. Geophone/Cable pickup costs (if necessary) 
Please note that this is considered necessary if 1 
heav i ly populated a reas and is. readi. ly a c c e s s i b l e to^pubTTc^ 

DATA PROCESSING (Denver,) -

To include application of static and dynamic corrections, stack, decon- ' ^ t p 
volution (if necessary), filtering, surface consistent and/or correlation 
automatic static corrections, final filtering, display. _-_--̂ '-=""'"=''̂ =*̂ ,̂  -, y..f^ 

1 7 / '• '" y '^^3f23.50 v e c o v d d T y f y Z . 
I r ^ m - ' ^ - •- . /^——.—---. • —23'i.^»'*'/ f • 
Migration v, \ $1.50 per stacked t r a c e y - ^ ^ " 

~ ' y V ' . 7 ^y 
Initial processing and, analysis of experimental data can be pierformed on PHOENIX 
mini-computer system at crew headquarters at no additional charge 

Extra PHOENIX time(if necessary) — - $80.00/hr 

z/zZ'^^'iXL- p " ~ ^ ^ 



Litton 
fESTERW GEOPHYSICAL P, O, Box 3118, Englewood, Colorado 80111 (303) 770-8360 

Denver Tech, Center, BIdg, 29. 8455 E. Prentice 

Apri l 23 , 1979 

Charles Dick, Vice President, Western U, S, Operations 

Purcha.sing Department 
University of Utah Research Institute 
420 Chipeta Way, Suite 100 
Salt Lake City. Utah 84108 RE; ESL-l 

Attention: William L. Christensen 

Gentlemen; 

Western Geophysical Company of America regrets that 
because of prior commitment of equipment and personnel in the time 
period requested, we will not be able to submit a proposal to the 
above referenced inquiry. 

We sincerely appreciate being considered for the project 
and desire to be considered for future work. 

Very truly yours, 

Charles W. Dick. 

CWD/pn 

cc: Mr. Ted Glennv/ 



Geophysical Systems Corporation 
1024 South Arroyo Parkway 
Pasadena, California 91105 

(213) 441-1153 

Apr i l 25 , 1979 

Mr. William E. Glenn 
University of Utah Research Institute 
Earth Science Laboratory 
391 Chipeta Way, Suite A 
Salt Lake City, Utah" 84108 

Dear Mr. Glenn: 
Re: Your letter dated April 12, 1979 and Inquiry No. ESL-l 

We have received your above letter and request for proposal for a seismic 
survey in the vicinity of Hill Air Force Base in Utah. Due to the rather 
long distance between the present.location of our.nearest field party in 
Texas and the prospect area, it would appear that move in costs would be 
(quite) high with respect to the scope of the actual survey. For this 
reason we have not submitted a bid on your bid form. 

We wish one of our crews was more conveniently located, because our type 
of system, with its large number of channels (256 minimum), close trace 
spacing (80 feet maximum), point source point detector mode of operations, 
high CDP fold .(for example 128 fold) , VARISWEEP™^ residual statics from 
refraction first breaks, sign bit type recording and data processing on-
site on a nightly basis offer important advantages over other conventional 
approaches presently used. Some of these techniques were described very 
briefly in the brochure I sent to you recently. Because of efficiencies 
built into our system, the costs of our surveys generally are very competitive 
with other conventional crews. 

We appreciate your interest in our company and look forward to being able 
to work with you sometime. 

Very truly yours. 

S. J.fAllen 

SJA/mbp 
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SALARY 

HOURLY 

BENEFITS 

SUPPLIES 

TRAVEL 

PUBLICATIONS 

DATA PROCESSING 

OTHER 

INDIRECT COSTS 

MGT. ALLOWANCE 

TOTAL 

HILL AIR 
BUDGET 

Piiase I 

($10,825^^ 

(jsolP 
. 2,657 

1,600 

0: 

600 -^ 

• 0 

9,111 

1,923 

$29,396 

FORCE BASE 
SUMMARY 

Phase II 

$ 4,932 

0^ 

1,184 

1,300 

0 

0 

1108,000 

3,853 

, 8,432 

$128,901 

Phase III 

$ 2,807 

2,000 

794 

500 

100 

200 

0 

150,000 

3,028 

11,160 

$170,589 

TOTAL 

$ 18,564 

2,980 

4,635 

3,400 

3,000 

200 

.600 

258,000 

15,992 

21,515 

$328,886 
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UNIVERSITY OF UTAH RESEARCH INSTITUTE 

EARTH SCIENCE LABORATORY 
420 CHIPETA WAY, SUITE 120 
SALT LAKE CITY, UTAH 84108 

TELEPHONE 801-581-5283 

AGENDA 

HILL AIR FORCE BASE GEOTHERMAL PROJECT 

Meeting: 0900 March 22, 1979 
Earth Science Laboratory 
University of Utah Research Institute 
420 Chipeta Way, Suite 120 
Salt Lake City, Utah 84108 
801-581-5283 

0900-0910 Introduction 

0910-0930 Air Force Objectives & Management 

0930-1000 DOE Contractual, Management, and 
Public, Relations Matters 

1000-1020 UU/UURI Management 

1020-1050 Technical Plan & Milestones 

1050-1200 Discussion 

CR. Nichols 

CR. Nichols 

S.H. Ward 

D. Foley 



Hill Air Force Base Meeting 

Name 

Duncan Foley 

Clayton Nichols 

Marshall Reed 

Joe Moore 

Regina Capuano 

Ted Glenn 

Mike Aimone 

Paul Davis 

Robert Gray 

John Griffith 

Stanley H. Ward 

David S. Chapman 

George Kastanos 

Bruce Sibbett 

Affiliation 

ESL/UURI 

DOE/ID 

D0E-HQ/U.S.G.S. 

ESL/UURI 

ESL/UURI 

ESL/UURI 

USAF 

Hill AFB 

DOE/WASH 

DOE/ID 

ESL/UURI and GG/UU 

GG/UU 

USAF/Air Force Logistics Command 

ESL/UURI 

22 March 1979 



GG/UU AND ESL/UURI 
^NAGEMENT STRUCTURE 

FOR 
HILL AIR FORCE BASE GEOTHERMAL PROJECT 

PROJECT M A N A G E R l 
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Hill Air Force Base Geothermal Project 

Scope of Proposed Work 

for 

University of Utah/University of Utah Research Institute 

The exploration program designed to locate geothermal resources which may 

or may not occur at Hill Air Force Base will be carried out in four phases as 

fol1ows: 

Phase 1: Qrientation geolegical, geochemical, and geophysical work.. 
7 

Phase 2: Detailed geological, geochemical, and geophysical work. 

Phase 3: Brilling of several temperature gradient holes and interpre- " 

tation of the results. 

Phase 4: Ulrilling of a preduction well and if needed, a reinjection" 
wel 1. 

At the conclusion of each phase, decisions will be made regarding a) the 

specifications for work under the succeeding phase, and b) whether or not to 

carry the project forward. 

Detailed tasks to be performed by UU/UURI are as follows: 

Phase 1 

Task 1-1. Available geoscience data will be compiled, examined, and 

interpreted for relevance to the exploration problem at Hill Air 

Force Base. 

Task 1-2. Interpretation of the available aerial photography and of the 

infrared imagery recently flown by EG&G, Inc. in Las Vegas, Nevada, 

will be performed and the results will be geologically evaluated by 

field work. The purpose and aim of this work will be to search for 



UNIVERSITY OF UTAH RESEARCH INSTITUTE 

UURI 
EARTH SCIENCE LABORATORY 
420 CHIPETA WAY, SUITE 120 
SALT LAKE CITY, UTAH 84108 

TELEPHONE 801-561-5283 

May 4, 1979 

Dr. Stanley J. Laster 
University of Tulsa 
600 College Avenue 
Tulsa, Oklahoma 74104 

Dear Stan: 

Enclosed are the GSI and SSC bids we reviewed over the phone.' If your 
current thoughts are different from our previous discussion, please let me 
know. We are accepting the SSC bid and the work should begin about 5/10/79 
and be completed by June 20, 1979. I will call on you sometime in mid June 
for review of the data and data processing. 

Sincerely yours. 

Ted Glenn 
Senior Geophysicist 

T6:srm 

enc. 

cc: w/o enc. 
D. Foley 
W. Forsberg 
S. Ward 

miMi 



(b) Provide adequate and timely cdnsideration of the potentialities of known 
minority business enterprises in all "make-or-buy" decisions. 

(c) Assure that known minority business enterprises will have an equitable oppor
tunity to compete for subcontracts, particularly by arranging solicitations, 
time for the preparation of bids, quantities, specifications and delivery 
schedules so as to facilitate the participation of minority business enter
prises. 

(d) Maintain records showing (i) procedures which have been adopted to comply with 
the policies set forth In this clause, including the establishment of a source 
list of minority enterprises, (ii) awards to minority business enterprises on 
the source list and (iii) specific efforts to identify and award contracts to 
minority business enterprises. 

(e) Include the Utilization of Minority Business Enterprises clause in subcontracts 
which offer substantial minority business enterprises subcontracting opportun-
ites. 

(f) Cooperate with the Contracting Officer in any studies and surveys of the con
tractor's minority business enterprises procedures and practices that the 
Contracting Officer may from time to time conduct. 

(g) Submit periodic reports of subcontracting to kno-wn minority business enter
prises with respect to the records referred to in sub-parargraph (d), above, 
in such form and manner and at such time (not more often than quarterly) as 
the Contracting Officer may prescribe. 

The contractor further agrees to insert, in any subcontract hereunder which may 
exceed $500,000, provisions which shall conform substantially to the language of 
this clause, including this paragraph (g), and to notify the Contracting Officer 
of the names of such subcontractors. 

E. 0. 11758 - Employment of Handicapped Persons 

Title 20, Chapter VI, Subchapter C, Part 741 of the Code of Federal Regulations requires 
government contractors and subcontractors to take affirmative action to employ and 
advance in employment qualified handicapped individuals. The regulations in this part 
apply to all government contracts in excess of $2,500. 

Contractor agrees that the following provisions which are set forth in the regulations 
promulgated pursuant to the Rehabilitation Act of 1973 is made a part of any existing 
or future contract between the contractor and client: 

(a) The contractor will not discriminate against any employee or applicant for employ
ment because of physical or mental handicap in regard to any position for which the 
employee or applicant for employment is qualified.. The contractor agrees to take 
affirmative action to employ, advance in employment and otherwise treat qualified 
handicapped individuals without discrimination based upon their physical or mental 
handicap in all employment practices such as the following: employment, upgrading, 
demotion or transfer; recruitment or recruitment advertising; layoff or termination; 
rates of pay or other forms of compensation; and selection for training, including 
apprenticeship. 

(b) The contractor agrees that, if a handicapped individual files a complaint with the 
contractor that he Is not complying with the requirements of the Act, he will 
(1) Investigate the complaint and take appropriate action consistent with the 
requirements of 20 CFR 741.29 and (2) maintain on file for three years, the 
record regarding the complaint and the actions taken. 

(c) The contractor agrees that, if a handicapped individual files a complaint 
with the Department of Labor that he has not complied with the requirements 
of the Act, (1) he will cooperate with the Department in Its Investigation 
of the complaint, and (2) he will provide all pertinent information regarding 
his employment practices with respect to the handicapped. 

- • . - - ^ 

(d) The contractor agrees to comply with the rules and regulations of the Secre
tary of Labor in 20 CRF Ch VI, Part 741. 

(e) In the event of the contractor's non-compliance with the requirements of this 
clause, the contract may be terminated or suspended in whole or in part. 

(f) This clause shall be included in all subcontracts over $2,500.00. 

-3-
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ffTELECVNE 
EXPLORATION 
2014 NORTH BIG SPRING 

MIDLAND, TEXAS 79701 

(915) 682-5383 

April 23, 1979 

Mr . Ted Glenn 
Universi ty of Utah R e s e a r c h Institute 
Ea r th Science Labora tory 
420 Chipeta Way, Suite 120 
Salt Lake City, Utah 84108 

Dear Mr . Glenn: 

We ackno-wledge. receipt of your reques t for bid on a y i b r o s e i s 
survey in the vicinity of Hill Air F o r c e Base . 

We sincerely r e g r e t we a r e unable to p resen t a bid on this survey, 
as al l of our par t i es a r e under contract for the forseeable future. 

Thank you for the opportunity, and -we hope we may be considered 
in the future. 

Very truly you r s , 

TELEDYNE EXPLORATION COMPANY 

E. L. Campbell 
E L C : r m 

.Z.7/ 



Xr 7 qure- S: UiAC^ U<s>cict L^cuy 1^^on ^ ^ , / ^ • 



< : ^ ^ = : r 2 . ^ ^ ^ ^ < ^ _ . . . 

Q^ / y&yfUJjCyf' y^^Ag^cS.^ . 

: 7 7 ^ ^ 

2/-Ad-/-7f-

_S/W/za 

-^Zii^^C^Q^ 



S.-d2^zz33Sj7^zt7iAi^uyi^^ - € » ^ : y - A 

'<:z- >:. ( 

• / • . - .•-



_ji;vi 
... .. :_.. . . ^ . „ . . . . . , , , ^ 

UNIVERSITY OF UTAH RESEARCH INSTITUTE 

UURI 
EARTH SCIENCE LABORATORY 
420 CHIPETA WAY, SUITE 120 • r:-' 
SALT LAKE CITY, UTAH 84108 . ; ,' : 

\V TELEPHONE 801-581-5283 - i ' 

May 25, 1979 

Seismograph Service Corporation 
Box.1590 
Tulsa, Oklahoma 74102 

Attention: Mr. G. E. Randolph 

Gentlemen: 

SUBJECT: Subcontract Between University of Utah Research Institute and 
Seismograph Service Corporation. 

Enclosed herewith are three (3) copies of the subject, contract for your 
signature.- We shall appreciate your returning two (2) signed copies to us. 
Also enclosed are the required purchase order and applicable general 
provisions of our prime contract. • 

Sincerely, 

Ted Glenn 
Senior Geophysicist 

TG:srm 

enc. 



/?ff 

UNIVERSITY OF UTAH 
RESEARCH INSTITUTE 

UURI 
EARTH SCIENCE LABORATORY 

391 CHIPETA WAY, SUITE A 
SALT LAKE CITY, UTAH 84108 

8 0 1 - 5 8 1 - 5 2 8 3 

22 Hay, 1979 

To: UU/UURI Hill Base Project Team. Members 

From: D. Foley, 

Re: Technical Revie-w 

The next meeting with D G E / U ) and USAP personnel ifill be at ESL, 

at 9 Aii, June. 14, 1979. At this meeting the Air Force wishes to be 

brought -up to date on our exploration efforts. 

I ifill contact each of you in the next fe-vf days to try to find. 

a suitable time to have a preliminary meeting. 

m7^ 
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UNIVERSITY OF UTAH RESEARCH INSTITUTE 

'Z^y. 

EARTH SCIENCE LABORATORY \ . 
: 420 CHIPETA WAY, SUITE 120 
'SALT LAKE CITY, UTAH 84108 

TELEPHONE 801-581-5283 

MEMORANDUM . 

: .h" '^i- • 

TO: W. Forsberg 

FROM: ' T. Glenn . ;-, •.. " ' • : ' ^ ' x 7 % 3 , r 

DATE: June 19, 1979 . . " ' 

SUBJECT: Projected Costs of Seismic Survey of H i l l A i r Force Base 

A l l costs are actual unless otherwise noted. 

Line 1 5.08 
Line 2 6.08 
Line 3 3.75 

.' .14.91 

Mobi l izat ion 
Geophone Pickup 
Noise Survey 11 hrs 
Standby 8 hrs 
(may be more standby) 

Processing 
Line 1 

228 records 
Line 2 

273 records 
Line 3 

es t . 
Migrat ion es t . . 

' - y 7 3 ' : : '••'.. • •.'-fc...-v,...; ' 

Petty Cash es t . - ' 
( insurance, permits, 

mi 
mi 
mi 

mi . 

. 
- • " • ' ' . " ' 

' ' . " . . ' • • ' • • • • 

e t c . ) 

26,162 
31,312 . 

. 19,312 

76,786.; . 

2,375 
1,425 
5,225 • 
3,800 

12,825 

89,611 

5,358.00 

: 6,415.50 

• ':ff 3,948.00 
- : - ; • 2,100.00 

, : 17,821.50 

-- 1,000.00 

,',' .108,432.00 

TG:dj ; , : 
cc: D. Foley 



SUBCONTRACT BETWEEN 

UNIVERSITY OF UTAH RESEARCH INSTITUTE 

and 

SEISMOGRAPH SERVICE CORPORATION 

THIS AGREEMENT entered into by and between UNIVERSITY OF UTAH RESEARCH 

INSTITUTE (UURI), a corporation, hereinafter referred to as "Contractor", and 

SEISMOGRAPH SERVICE CORPORATION, a corporation, hereinafter referred to as 

"Subcontractor". 

WHEREAS, the University of Utah Research Institute has entered into a 

subcontract with the University of Utah under Contract No. DE-AC07-79ET27119, 

hereinafter referred to as the Prime Contract, and, 

WHEREAS, the parties hereto desire to enter into a subcontract under said 

Prime Contract for the performance of certain work for the consideration 

hereinafter set forth: 

NOW, THEREFORE, IT IS AGREED AS FOLLOWS: 

SPECIAL PROVISIONS "' 

This subcontact is subject to the applicable general provisions of said 

prime contract DE-AC07-79ET27119 (See Appendix A), which is incorporated in and 

made a part of this subcontract by reference. 

ARTICLE I - STATEMENT OF WORK 

Subcontractor during the period of May 9, 1979 to June 20, 1979 will 

perform tasks as described in the following Program Description: 



PROGRAM DESCRIPTION 

The Earth Science Laboratory of the University of Utah Research Institute 

and the Department of Geology and Geophysics, University of Utah will carry 

out a vibroseis exploration program in the vicinity of Hill Air Force Base 

south of Ogden, Utah. The location is shown on the attached index map (Figure 

1). The survey will consist of two 5.5 mile (approximate) east-west profiles 

and a crossing 3.5 mile (approximate) north-south profile. The proposed three 

line locations are shown in Figure 2. Line 1 parallels a major road. Most of 

line 2 and of line 3 cross the air base. The east end of line 2 crosses open 

fields and a gravel pit. The south end of line 3 parallels a power line road. 

If survey logistics require movement of lines, this will be arranged by mutual 

agreement. 

The survey is intended to resolve a basin and range type graben 

structure. The depth to alluvial reflectors and bedrock and the location of 

faults in both the alluvium and bedrock are the desired results of the survey. 

The geologic model is shown in Figure 3. It is not presumed to be correct but 

may depict the true model in a general sense. The model was derived from a 

simplified interpretation of widely spaced gravity data. The model suggests 

we need to resolve reflecting horizons from 1000 to 6000 feet depth. 

The survey area is crossed by major freeways and railroads, contains the 

busy Hill Air Force Base runways and contains numerous housing subdivisions. 

Cultural noise may be significant and the survey will be preceeded by a noise 

study. The model resolution may require a pre-survey investigation of optimum 

gap, group interval, sampling rate and data processing. 



The Subcontractor is required to carry out all the fiel.d work for this 

project, including data processing. 

Field work must be completed by June 15, 1979, and the final report and 

all data must be transmitted to the Earth Science Laboratory by June 20, 1979. 

The Statement of Work may be adjusted by mutual consent when required to 

satisfy the project objectives. 

The field equipment will consist of the following: 

1 Texas Instruments DFS IV 48 Channel, Instantaneous Floating Point 

9-track Digital Field System recording unsummed data in SEG "B" 

Format, equipped for CDP recording and mounted in a four wheel drive 

truck. 

4 VIBK-1000 Vibrators with SSC VIBK electronics mounted on tandem 

diesel trucks or four wheel drive VIBO tractors. 

24 20-D 8Hz/or lOHz Digital grade geophones per trace. 

Summing and Cross-Correlation to be performed in Subcontractors 

Denver Office and/or on trailer mounted PHOENIX System. Output from 

the trailer mounted PHOENIX system will be available for review at 

the end of each day for monitoring data quality and establishing 

parameters. Plus necessary vehicles and personnel to effect an 

efficient operation. 

The data acquisition will adhere to the following parameter and prices. 

The Contractor shall have the right to change between the 2400% CDP Data (110 

feet group interval) and 1200% CDP Data (220 feet group interval) as 

determined from a study of the daily processed data. 



DATA ACQUISITION 

A. For following field parameters: 

110 feet station spacing 
Minimum of 3 operative vibrators (4 on crew) 
No. of sweeps/Vibrator/VP - 16 
Record Length - 18 seconds 
Sweep Length - 14 seconds (to be assessed 

in field) 
Sweep Frequency - 15-80 Hz (to be assessed 

in field) 
No. of Geophones per pattern - 24 
48 Channel Recording System 
Sample Rate - 2 ms or 4 ms (to be assessed 

in field) 

For 2400% CDP Data (VP Interval - 110 feet) $5,15O.O0/mile 

For 1200% CDP Data (VP Interval - 220 feet) $3,850.00/mile 
(These prices include highway flagging personnel costs. These prices do 
not include fees or damages, archaeological fees, dozers or road graders 
(if necessary) and any special licencing, bonds or sales tax - these 
items would be passed on the Contractor at cost). 

Output to Contractor Summed, Cross-Correlated Data and Data Tapes. 

B. Experimental Time $475.00/hours 

C. Mobilization Costs $2500.00 (approx.) 
Total mileage from previous location to prospect divided by 35 mph x $475/hr. 

D. Geophone/Cable pickup costs (if necessary) $475.0O/day 
Please note that this is considered necessary if line is located in heavily 
populated areas and is readily accessible to public. 

E. Insurance coverage for client during survey, personal and property damage 
claim to $1,000,000.00 $500.00 

F. Data acquisition costs will be supplied daily to the Principal Investigator 
or designated representative. 

DATA PROCESSING (Denver) 

To include application of static and dynamic corrections, stack, deconvolution 
(if necessary), filtering, surface consistent and/or correlation automatic 
static corrections, final filtering, display. Processes data tapes included. 

$23.50 record 

Migration $1.50 per stacked 
trace. 



Initial processing and analysis of experimental data can be performed on PHOENIX 
mini-computer system at crew headquarters at no additional charge. 

Extra PHOENIX time (if necessary) $8O.O0/hr. 

I. Subcontractor Requirements, Field-Work 

The Subcontractor shall furnish all personnel, supplies, equipment and 

services to carry out the project according to the following schedule: 

A. Management. The Subcontractor will furnish a Project Manager who 

will supervise field operations and coordinate data reduction under the 

general supervision of the Principal Investigator (PI), Earth Science 

Laboratory/University of Utah Research Institute, or a representative 

designated by the PI. 

B. Permitting. The Subcontractor will obtain written permission for all 

vibrator points, recording sites, and access roads. All locations must be 

acceptable to the PI, Earth Science Laboratory/University of Utah Research 

Institute. 

C. Vibrator Points. The Subcontractor shall operate the vibroseis 

equipment in a safe manner according to State and Federal regulations. The 

Subcontractor shall be solely responsible for determining the distance judged 

to be safe when operating vibrators near houses, pipelines, roads and other 

manmade objects. 

D. Recording. The Subcontractor will furnish all observing personnel, 

recording equipment and supplies. Equipment shall be maintained in excellent 

condition to insure a minimum of down time. The equipment must provide 

magnetic tape recording digital format, with at least 800 BPI density or 

better, and a timing resolution of 2 or 4 milliseconds depending on field 



recording parameters selected. True amplitude must be maintained. The format 

of the final magnetic tapes supplied to the UURI/ESL must be compatible with 

the University of Utah's UNIVAC 1108 computer and 9-track tape drives: IBM 

2400 Series Magnetic Tape Drive at 800 Bytes per inch. EBCDIC data format on 

tapes is required. Physical record length can not exceed 10,000 bytes. 

1. Analogue records must be available daily for inspection in the 

field by the P.I. or designated representative. Gain recording must be 

available on the tape for true amplitude recovery. 

E. Surveying. The Subcontractor will furnish all personnel and 

equipment necessary to locate all vibrator and recording sites on USGS 7-1/2 

minute quadrangle maps, or equivalent. Elevations must be recorded to six 

feet or better. 

F. Land Renovation. The Subcontractor will perform all necessary 

renovation to the vibratory points, recording sites, etc., to satisfy the 

Permittors. 

G. Insurance - Liability to Third Persons. In order to provide for 

potential disasters and damages during the course of the work, the 

Subcontractor is required to procure insurance for the range of $1.00 to 

$1,000,000.00. 

II. Subcontractor Requirements, Data 

The Subcontractor will provide all digital magnetic tapes, analogue field 

recordings and the following record sections from each vibrator point, all of 

which will become the property of the Contractor. All recording, daily data 

processing and final data processing shall adhere to specifications given in 



Program Description. 

III. Reporting Requirements 

Reports on the progress of the research projects will be required from 

the Subcontractor. A report in five (5) copies will be submitted with the 

final copies of the processed data. The report shall include detailed 

discussion of technial survey parameters, line locations, recording and 

vibrator site-coordinates, processing parameters, and recommendations for 

further processing. Data to be submitted include magnetic tapes of field and 

processed data analogue field records, data sheets of field recordings and 

instrument parameters. 

ARTICLE II - TECHNICAL AND ADMINISTRATIVE SUPERVISION 

A. Technical Direction of this subcontract shall be given by Dr. Stanley 

H. Ward, P.I. and Director, Earth Science Laboratory/University of 

Utah Research Institute. 

B. Paragraph A above shall not be construed as permitting the changing 

of the scope or other terms of this subcontract without execution of 

a written amendment hereto. 

ARTICLE III - ALLOWABLE COSTS AND PAYMENT 

A. The Subcontractor shall be reimbursed for the performance of this 

subcontract in accordance with the following additional terms: 

1. The total estimated cost for approximately fifteen (15) line 

miles, of vibroseis survey performed hereunder is not to exceed 

$108,800.00. 

B. Payments shall be made upon submission of invoices detailing 



allowable incurred costs. Invoices and deliverables will be 

submitted as follows: 

1. Subcontractor invoices shall be submitted to UURI at: 

University of Utah Research Institute 
420 Chipeta Way 
Salt Lake City, Utah 84108 
Attn: Mr. Richard Thomsen. 

2. Subcontractor deliverables shall be sent to UURI at: 

University of Utah Research Institute 
Earth Science Laboratory 
420 Chipeta Way, Suite 120 
Salt Lake City, Utah 84108 
Attn: W. E. Glenn 

ARTICLE IV - GENERAL PROVISIONS 

The clauses listed in Appendix A are incorporated and made a part hereof. 

Wherever necessary to make the aforesaid clauses applicable to this 

subcontract, the term "contractor" shall be deemed to refer to 

"subcontractor", the term "contracting office" or "government" shall be deemed 

to refer to the University of Utah Research Institute, and the term "contract" 

shall be deemed to refer to this subcontract. 

ARTICLE V 

The provisions of this subcontract may be modified only as agreed to in 

writing by the parties hereto. 

IN WITNESS WHEREOF, the parties hereto have executed this subcontract on the 

last day and year herein below written, which is the date of signing by the last 

signatory hereto. Effective date of this subcontract to be May 9, 1979. 

UNIVERSITY O^TAH RESEMiliUINSTITUTE: SEISMOGRAPH SERVICE CORPORATION: 

By: ^ ? ^ ^ f e ^ . ^r.^S^ 
President / ^ 

Title: University of Utah Research Title: ^^^t. Vxce President 
Institute 

Date: 11 May 1979 Date: June 4, 1979 
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1419 EAST FIFTEENTH STREET <ti> TjULSA, OKLAHOMA ,74120 
V , ' . , • • . , ' . . „ . - A R E A C O D E . 9 1 8 

May 4..1979_..;: • .,532-227: 

University of Utah 
Research Institute Earth Science Laboratory 
420 Chipeta Way, Suite 120 
Salt Lake City, Utah 84100 

ATTN: Mr. Ted Glenn 

RE: Owners' Protective Liability 
Policy. #38 C 729308 

Gentlemen: 

We are pleased to enclose the captioned policy which provides 
Owners' Protective Liability coverage for vibroseis work 
being done by Seismograph Service Corporation. 

This policy is written through Hartford Accident and Indemnity 
Company for the period 5-3-79 to 5-3-80, and has a $1,000,000. 
Single Limit of Liability. 

We trust you will find the enclosed to be in order. 

Yours very truly, 

JOE WEST COMPANY 

-y^ 
rY^^N ̂ y^u^ 

Robert McMasters 

RMcM/ek 

Enclosure 

cc: Seismograph Service Corporation 
P. 0. Box 1590 
Tulsa, Oklahoma 74102 

. Yo u Rj Mndependent ] 
Jnsurona- § / A . G £ N T ^ 

SERVES YOU FIRST 
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July ,6, 1979 

SPECIFICATIONS 
Urt̂ »̂/v. 

The University of Utah Research Institute, under contract with 
the U. S. Department of Energy, plans to undertake a program of drilling 
as part of its geothermal activities. The purposes of the drilling are: 
(1) to measure temperature gradients in the holes and (2) to obtain 
samples of the rock units for laboratory studies. 

Dates 

Number of 
Holes 

Location 

Hole Size 

Groundwater 
Conditions 

Drilling 
Fluid 

Steel 
Casing 

Plastic 
Casing 

Materials 

Logs 

-The drilling will be undertaken between July 16 and 
September 15, 1979., The exact dates are subject to 
discussion between the University of Utah and the drilling 
contractor and will take into account weather, fire danger, 
and other factors. 

-Approximately 3 holes will be drilled but the exact number 
will depend on drilling rates and costs. 

-Holes will be drilled-at sites on or near Hill Air Force 
Base, Clearfield, Utah. 

-Holes will be drilled to 
depths specified below, 
to 1000', 6-3/4" below. 

a diameter necessary to obtain 
Possible diameter,;would be 8-3/4" 

-A variety of groundwater conditions are expected, including 
flowing artesian conditions. The contractor will be equipped 
to handle artesian conditions and to backfill the drill holes 
with cement (grout). 

-Holes will be drilled with air and/or mud 
have to be confined in tanks at one site, 
not be allowed. 

Drilling mud may 
as mud pits may 

-All holes will be cased if necessary to comply with existing 
State and Federal regulations. 

-A bottom-capped 2 inch I.D. steel inner casing will be 
inserted and secured in each hole to total depth, then 
filled with water. Temperature gradients will be measured 
inside the casing. 

-The drilling contractor will furnish on-site all materials 
including but not limited to bits, cement, steel casing, 
lost circulation materials, and mud materials. 

-A driller's log showing rock types and groundwater conditions 
will be required for each hole. Detailed lithologic logging 
will be done by client. 



Sampling 

Geology 

Site 
Preparation 

Regulations 

Crew Size 

Cost . 
Summaries 

Option 
To Extend 

Bidding 
Procedure 

-Drillers will be required to supply chip samples from 
10 foot intervals. 

-The holes will be drilled beginning in alluvium (interbedded ' 
gravel, sand, silt, and clay) (see Appendix A). 

-Holes will be drilled on pre-existing sites or on sites 
prepared by the client. 

-The drilling contractor will comply with the geothermal 
regulations of the U. S. Geological Survey and all other 
existing regulations regarding air and water quality. 

-The contractor will furnish an experienced two- or three-
man crew on-site during all working hours. 

-The contractor will be required to furnish daily cost 
summaries on-site. 

-The client may at any time during the term of this contract 
exercise an option to extend this contract for the drilling 
of an additional hole or holes and Contractor shall agree 
to such contract extension. 

-All bids should show the following items separately: 

f 
(1) Mobilization and demobilization - cost per mile on total 
(2) Moves between holes - cost per hour. 
(3) Down-hole hammer drilling - cost per hour or cost per 

foot. 
(4) Rotary drilling -^cost per hour or cost per foot. 
(5) Standby at client's request - cost per hour. 
(6) Installing casing - cost per hour. 
(7) Water truck, if required, including driver - cost per 

day. 
(8) Expendable items. 
(9) Crew travel time (to and from site) - cost per hour. 
(10) Personal living allowance - per day for crew. 
(11) Description of equipment. 



INVITATTON TO BID 

Program of shallow drilling for geothermal research activities, per 
attached specifications dated July , 1979. 

All bids should show the following items separately: 

1. Mobilization and demobilization - cost per 
mile or total. 

2. Moves between holes - cost per hour or mile. 

3. Rotary drilling - cost per hour, 

and/or 

4. Rotary drilling - cost per foot. 

5. Standby at client's request - cost per hour 

6. Installing casing - cost per hour. 

7. Water truck, if required, including driver. 

8. Expendable items to be reimbursed by client; 
bits, cement, mud, inner casing, etc. (give 
% above cost for handling). 

% 

$ 

$ 

$ 

$ 

$ 

/per hour 

/per foot 

/per hour 

/per hour 

/per day 

% 

Description of Equipment 

(A) Drilling Rig. Complete drilling rig with the major items being: 
Drill: Make, model, and age' 

Drill truck: Make, model, and GVW 

Mud pump: Make, model, and size 

Drill pipe: Length, size, type of tool joings 

Drill collars: Number, Length, size 

Portable mud pit: Capacity and number of baffles 

(B) Water Truck. 
Truck: Make, model, GVW 

Tank: Capacity 

(C) Service Pick-Up. 
Truck: Make, model, GVW 



-2-

(D) Personnel: 
Driller(s) name and experience (years) 

Bidder facilities, equipment, past performance and performance capabilities 
shall be a factor in the award. The Bidder's capability to begin work soon 
after contract is awarded will be a factor with award. 



CONTRACTORS LIABILITY INSURANCE 

The contractor shall carry on his work in accordance with the 
requirements of the Workmen's Compensation Laws and shall not 
reject the provisions thereof during the life of the contract. 
He shall also protect himself by liability insurance against 
any and all claims for damages to person or property which may 
arise out of operations under this contract. 

Drill Contractor_ 

Address 

Telephone 

Signature_ 

Date 
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1 . STATEMENT OF WORK 
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A i r F o r c e Base G e o t h e r m a l P r o j e c t , " i n a c c o r d a n c e w i t h t h e t e r m s and c o n d i t i o n s 
of t h i s S u p p l e m e n t a l A g r e e m e n t . 

2 . PERIOD OF PERFORMANCE 

The p e r i o d of p e r f o r m a n c e f o r P h a s e s I t h r o u g h I I I of t h e SOW i s March 1 2 , 
1 9 7 9 , t h r o u g h S e p t e m b e r 3 0 , 1 9 7 9 . I f r e q u i r e d and a u t h o r i z e d . P h a s e IV s h a l l 
b e c o m p l e t e d w i t h i n t h e s h o r t e s t r e a s o n a b l e t ime p o s s i b l e . 
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Modification No. A002 (Cont'd) 
Contract No. DE-AC07-78ET28392 

REPORTS 

The Contractor shall prepare and deliver to DOE the reports de
scribed in Attachment I, "Statement of Work," and in accordance with 
the Reporting Requirements section in said Attachment I. 

OBLIGATION OF FUNDS, ESTIMATE OF COSTS 

A. Obligation of Funds. The amount obligated by the Govern
ment with respect to this Supplemental Agreement is $334,723.00. 

B. Estimate of Costs. The estimated cost of the work under 
this Supplemental Agreement is $334,723.00 for Phases I through III 
of the SOW, which includes a total fixed fee of $14,500.00 for the 
subcontractor. University of Utah Research Institute. If desired, 
DOE shall authorize the funding of Phase IV. 

DATE OF INCURRENCE OF COSTS 

The Contractor shall be entitled to reimbursement for costs incurred 
in an amount not to exceed $65,000.00 on or after March 12, 1979, which, 
if incurred after this Supplemental Agreement had been entered into, 
would have been reimbursable under the provisions of the contract. 

LIABILITY AM) INDEMNIFICATION 

The Government will not be liable for pa3nnent of damages for 
injuries to any person, or loss of life or personal property, or loss 
suffered or sustained and arising from the work performed under this 
Supplemental Agreement. The Contractor agrees to indemnify and save 
the Government harmless from any and all claims, demands, damages, 
actions, costs, or charges against the Government arising as the result 
of the above-mentioned injuries, damages, or loss, except for any such 
damages or claims arising out of the negligent act of the Government 
or its employees in the course of their official duties. 

-2-



Modification No. A002 
Contract No. DE-AC07-78ET28392 

ATTACHMENT I 

HILL AIR FORCE BASE GEOTHERMAL PROJECT 

STATEMENT OF WORK 

March 12; 1979 

The Contractor shall enter into a program designed to locate and 
exploit geothermal resources at Hill Air Force Base. This program shall be 
carried out in phases as follows: 

Phase I; Orientation geological, geochemical, and geophysical. 

Phase II; Detailed geological, geochemical, and geophysical. 

Phase III; Drilling of several temperature gradient holes and 
interpretation of the results. 

Phase IV; Drilling of a production well and, if needed, a 
reinjection well* 

At the conclusion of each phase, decisions will be made regarding 
the specifications for work under the succeeding phase, and whether or not 
to continue the project* 

Detailed tasks to be performed by the Contractor are as follows: 

Phase I - Task I-l Available geoscience data shall be compiled, 
examined, and interpreted for relevance to the 
exploration problem at Hill Air Force Base. 

Task 1-2 Interpretation of the available aerial photo
graphy and of the infrared (IR) imagery shall be 
performed and the results shall be geologically 
evaluated. The purpose of this work shall be to 
search for features shown on the photographic and IR 
imagery which could represent subsurface faulting. 

Task 1-3 An orientation mercury geochemical survey shall 
be performed by determining whether mercury is present 
with either known hot springs, or known geologic 
structures in the vicinity of Hill Air Force Base. 

Task 1-4 A chemical characterization of known thermal waters 
near Hill Air Force Base shall be made and compared 
with that of nearby non-thermal waters to determine 
whether or not the thermal waters have an identifying 
signature and whether or not environmentally damaging 
contaminants such as fluorine or boron are present in 
the nearby thermal waters. 

040979 
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Phase II 

ATTACHMENT I 
Statement of Work (Cont'd) 

Task 1-5 Available gravity data.shall be interpreted to 
help determine thickness of unconsolidated 
valley fill material around and under Hill Air 
Force Base. One to three detailed gravity 
profiles shall be surveyed to determine whether 
or not faulting i^ detected beneath valley fill 
by such a survey. The results shall be interpreted 
in the context of the regional gravity data base 
already available. j 

Task 1-6 A report shall be written which records the current t-"-̂  
status of geologic knowledge and plans for delineation 
of potential geothermal resources at Hill Air Force 
Base. 

Task II-l Contingent upon the results of Task 1-3 and Task 
1-4, a detailed geochemical survey shall be made 
of soils and/or waters at and near Hill Air Force Base 
for the purposes of locating any subsurface faults 
and to improve the understanding of regional hydrology. 

Task II-2 Contingent upon the results of Task 1-5, further 
detailed gravity data will be obtained on and 
near Hill Air Force Base and will be evaluated 
in terms of the thickness of valley fill material 
and for the general location of subsurface faulting. 

Task II-3 A detailed seismic reflection survey, possibly 
using a vibroseis unit as a source, shall be 
surveyed over roughly 17 line-miles of traverse 
to locate and pinpoint as drill targets any 
subsurface faulting. 

Task II-4 A report shall be written on all the above data ld_ 
and their interpretations for the purpose of 
consolidation and dissemination of information. 
Based on this report, the locations of subsequent 
thermal gradient holes shall be recommended. 

Phase III 

Task I I I - l Contingent upon the r e s u l t s of previous e f f o r t s , 
one to s ix thermal gradient holes sha l l be 
d r i l l e d to depths varying up to 2000 feet or 

040979 - 2 -



ATTACHMENT I 
Statement of Work (Cont'd) 

more. Hole depth cannot presently be specified 
pending more detailed data on valley fill 
thickness and determination of subsurface 
geothermal targets. Holes shall be sited to 
intersect interpreted subsurface faults or other 
suspected thermal aquifers. The purposes of the 

I drilling shall be to check for thermal waters 
and/or encouragement that thermal waters are 
located nearby. At present, it is anticipated 
that a total of about 6000 feet of drilling will 
be conducted. The Contractor shall procure the 
services'of an appropriate drilling subcontractor 
and shall supervise the drilling. 

Task III-2 Detailed lithologic studies shall be performed on 
the samples from the thermal gradient holes 
specified in Task III-l. Other geological and 
geochemical studies shall be performed on the 
samples as deemed appropriate at that time. 

Task III-3 Appropriate geophysical logging shall be accomplished 
on the holes drilled under Task III-l. The minimum 
logging shall be temperature vs. depth. The exact 
number and type of logs to be run shall be based upon 
the temperature log and the results of Task III-2. 
The hole shall be left open, but cased for heat flow 
measurement. 

Task III-4 Based upon all of the above results, a report 
shall be written for the purpose of justifying 
either the location and specifications for a 
production well, or termination of the project. 

Phase IV 

Task IV-1 If a production well appears to be feasible, geological 
guidance shall be provided by the Contractor. The 
actual decision making and drilling shall be the 
responsibility of DOE. 

Task IV-2 Geological, geochemical, and geophysical study 
of the samples from the production well shall be 
performed as appropriate. The minimum result of this 
work shall be geologic logging of well samples, 
geochemical characterization of natural well waters 
produced from the well, and temperature logging. 

040979 -3-



ATTACHMENT I 
Statement of Work (Cont'd) 

Task IV-3 Contingent upon the above r e s u l t s , a re in jec t ion well 
may be s i t ed and d r i l l e d . If s i t i n g of such a well 
requires further geologic s tudy, th i s wi l l be specif ied 
at that time. The ac tual decis ion making and d r i l l i n g 
sha l l be the r e s p o n s i b i l i t y of DOE. 

040979 - 4 -



DOe Form CR-537 
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U. S. DEPARTMENT OF ENERGY 

REPORTING REQUIREMENTS CHECKLIST 

(See Instructions on Reverse) FORM APPROVED 
OMB NO. 38R-0190 

1. IDENTIF ICATION 

U n i v e r s i t y of Utah 
2. OBLIGATION INSTRUMENT: MODIFICATION NO. A002 

CONTRACT NO. DE-AC07-78ET28392 

3. REPORTING REQUIREMENTS 

A . PROJECT MANAGEMENT 

1. D Management Plan 

• 2. .D Milestone Schedule & Status Report 

3. D Cost Plan 

4. D Manpower Plan 

5. S Contract Management Summary Report 

6. H Project Status Report 

7. • Cost Management Report . , 

8. Q Manpower Management Report 

9. H Conference Record 

10. D Hot Line Report 

Frequency 

M 

M 

B. TECHNICAL INFORMATION REPORTING 

1. D Notice of Energy RD&D Project (SSIE) 

2. S Technical Progress Report 

3. • Topical Report 

4. H Final Technical Report 

C. PMS/MINI-PMS 

1. Cost Performance Report 

D Format 1 WBS 

D Format 2 Functional 

- D Format 3 Baseline 

a Format 5 Problem Analysis 

2. D Cost/Schedule Status Report 

3. Q Management Control System 

Description 

4- D Summary System Description 

5- D WBS Dictionary 

Frequency 

A 

F 

FREQUENCY CODES: A — As Required 

C — Contract Change 

F - Final (End of Contract) 

M — Monthly 

0 — One Time (Soon After Contract Award) 

Q — Quarterly 

S — Semi-Annually 

X — Mandatory for Delivery w i th Proposals/Bid 

Y — Yearly or Upon Contract Renewal 

4 . SPECIAL INSTRUCTIONS 

5. A T T A C H E D HEREWITH: 

0 Repon Distr ibution List 

D WBS/Reporting Category 

D 
D 

6. PREPARED BY (Signature and date): 7. REVIEWED BY (Signature and date): 



REPORTING REQUIREMENTS CHECKLIST 

PURPOSE 

A checklist to identifv v>6 communicats acfditional 
reporting require meats which are not otherwite sfft 
fo r th in the General Purpose clause* of DOE contracts 
and agreementi. It wi l l be tncJuded as part of the con
tract or agreement. This fo rm wi l l be completed for 
each proposed contract or agreement and can be 
modif ied as required in Spedal Instructions to adapt 
rt to a specific situation. 

INSTRUCTIONS 

ftem 1 — Enter the t i t le as indicated In tho Procur*-
ment Bequest, Interagency Agreement, or init iating 
memorandum. 

I tem 2 — Enter the ident i rcat ion number of the Pro
curement Request or Interagency A^^eement, the 
data o f the memorandum, arvj contract number 
after award. 

I tem 3 — Check spaces to indicate ptans and reports 
required. For each reporting requirement checked, 
indicate frequency of delivery in column provided 
using one of the frequency codes shown. 

3JV.1 Management Plan — Tha contraaor 's plan t o 
manage the effort described in the statement o f 
work or similar document, tt wi l t contain man* 
agement methodologies, control systems, and 
.procedures he wi l l use. Includes milestones and 
other planning schedules, organizatfonal identi-
f ication and descriptions, and spedal and cr i t i 
cal plans, such as test plans, plans for handling 
of Government owned property. Work break
down stmcturcs, key personnel identi f icat ion, 
and methods for monitoring progress toward 
objectives may be required. 

3JK.2 Milestone Schedule and Status Report — The 
contractor's milestone schedule for all work 
breakdown structure items, line rtems, or de
liverables spedfied in the contract. Updated 
periodically (usually monthly) w i t h status, 
progress toward completion, arxl percent com
pletion of each line i tem and of the total cor>-
tract. 

3.A.3CDir Plan — A baseline plan for incurring costs 
on a contract or agreement to measure progress 
in terms of cost; update and forecast contract 
fund requirements; plan fundir>g changes; and 
develop fund requirements and budget esti
mates. 

3.A.4 Manpower Plan — A baseline plan to allocate 
manpower to each reporting category ideotif ied 
in the contract or agreement, 

Z.A..S Contract Management Summary Report — A 
single-page graphic presentation of integrated 
cost, major milestones, and manpower for rapid 
visual analysis and trend forecasting. 

3~A.6 Project Status Report — A periodic report to 
communicate to OOE management an assess
ment of contract status, to explain variances 
and problems, and to discuss any other areas of 
concern or achievement!. ' 

3.A.7 Coi f Management Report — A periodic report 
of tt>e status of costs compared to the Cost 
Plan. Data is used t o : report actual and pro-
jected accrued costs; evaluate perfornunce 
against plan; identify actual arKi potential prob
lem areas; construct cost experience for projects 
and budgeting efforts'; and, to verify the reason* 
ableness of contractors' invoices. 

2.A.8 Manpower Management Report — A periodic 
report of the status of actual and projected 
manpower experxJiture against the Manpower 
Plan. Data is used to 'evaluate performance 
against plan; identify actual and potential prob
lem areas; arvj to construct manpower expien-
ence for projectionrarrd planning efforts. 

X A 3 Conference Record — Documemation of the 
contractor's understanding of ygni f icam ded-
sions, direction or redirection or required ac
tions resulting f rom any meeting wi th OOE 
representatives. 

3.A,10 Ho t Une Report — A hardcopy report by 
the fastest means available, (TWX, etc) docu
menting critical problems, emergency situa
tions, and important technical breakthroughs. 

3.B.1 Notice o f Energy R & D Project — A formaned, 
two-page report to provide informat ion on un-
dassifted DOE R&D "proiectt^ for dittemioa-
l ion to the sderrtif ic, technical, and industrial 
communities and to the public. Also provides 
informat ion to the Smithsonian Sdent i f ic In
format ion Exchange. 

3.B.2 Technical Progress Report — A formal , struc
tured- technical report, submitted periodically 
to communicate project results for dissemina
t ion to Government agendes, the sdenti f ic, 
technical and industrial communities ar>d tha 
puUic . 

3.B.3 Topical Report - A spedal technical report 
prepared when a project has reached a point at 
vvhich a major milestone or a significant phase 
has been completed, when unexpected results 
have b*en achieved, when i t is logical to sum
marize results achieved, or when a new sdanti-
f ic or technological f inding is deemed to war
rant prompt publication. 

2.B.A Fina/ Technical Report - Technical Progress 
Report reporting final results of DOE supported 
RD&D and scientific projects, 

X C PMS/MiniPMS 

11 Coxf Performance Report fPMS Applicat ion) 

Format 1 — Repons current period and cumu
lative budget, actual costs and earned value data 
by work breakdown structure elements. Identi
fies cost and schedule variances and provides 
contractor's estimate to complete comparisons 
to budgets. 

Format 2 — Reports current period arxl cumu
lative budget, actual costs, and earned value 
data by contractor functional elements. 

Format 3 — Provides periodic updating to tbe 
established performance measurement baseline. 
Incorporates authorized contract changes and 
internal re-planning into the performance 
measurement baseline. 

Format 5 — Provides a narrative analysis of con
tract variances. 

2) Cost/Schedule Report (Mini-PMS Application}— 
Periodic, usuaUy month ly , report of cumulative 
budget, actual costs and earned value by sum
mary work breakdown structure elements. Iden
tifies cost and schedule variances arxl provides 
contractor's estimate to complete c i^par isons 
to budgets. 

3) System Description (PMS Application) - Con-
- tractor's description of the management control 

system to be used in performing contract work. 
Must address all elements of the PMS criteria. 

4) Summary System Description (Mini-PMS Appl-'-
cation) — Contractor's summarized description 
of the management control system to be used 
in performing contract work . 

5) WBS. Dict ionary — Lists and defines work 
breakdown structure. For more detailed instruc-
t i o m see PMS Manual. 

Frequency Codes — Each code must have an identi
fied t ime period (i.e.. As Required — 5 days after 
event occurrence!. These time periods are suggested 
in.the solicitation and negotiated at contract award. 

I tem 4 — Identify any special repoaing requirements 
not indicated in Item 3 and/or qualifiers to those 
elected. (Use additional sheets as necessary.) 

I tem 5 — Check appropriate Uocks. 

Report Distr ibut ion List — A comprehensive 
informative listing of reports by frequency of 
submission, addresses and nunr>ber of copies for 
each addressee. 

Reporting Categories (level a f detail) - An 
Wentif ication by WBS level of task elements for 
which reporting wi l l be required by DOE, 

Item 6— Sigruture of person or persons preparing the 
checklist a r ^ the date prepared. Preparation is by per
son or persons responsible f o r preparation of Procure
ment Request or Statement of Work. 

Item 7 — Signature of the person reviewing the check
list arHJ date reviewed. 

•U.S. GOVERNHENT PRINTING OFFICE: I97S—281-130/ SU 



MODIFICATION 
NO. A002 

CONTRACT NO. 
DE-AC07-78ET2839 

ADORESSEESi N O . OF REPORT COPIES SPECIAL INSTRUCTIONS 

J. L. Griffith, Chief 
Research & Engineering Branch 
Energy and Technology Division 
U.S. Department of Energy 
Idaho Operations Office 
550 Second Street 
Idaho Falls, Idaho 83401 

ORTIC 
P.O. Box E 
Oak Ridge, Tennessee 37830 

R. E. Simonds, Director 
Contracts Management Division 
.U.S. Department of Energy 
Idaho Operations Office 
550 Second Street 
Idaho Falls, Idaho 83401 

E. G. Jones, Director 
Financial Management Division 
U.S. Department of Energy 
Idaho Operations Office 
550 Second Street 
Idaho Falls, Idaho 83401 
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REPORT DISTRIBUTION LIST 

Purpose: 

The Report Distribution List is used to identify the required number of standardized 

plans and reports and to indicate the individual or office to which they will be delivered. 

Instructions: 

Contract Number 

Addressees 

No. o f Report Copies 

Special Instructions 

The contract number is as officially stated in the contract and 
cannot be entered at this time. This information should be entered 
when contract award is made. 

Specify the individual(s) or office(s) to which the report(s) will be 
delivered. 

Identify the number of copies of a particular report to be delivered 
to each addressee. 

This section of the form is used for pertinent instructions to ampli

fy other information on the form. 
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TRANSMITTAL MEMORANDUM 
SSC—1033-C 

Seismograph Service Corporation 
A SUBSIDIARY OF R A Y T H E O N C O M P A N Y 

August 16, 1979 

PLEASE ACKNOWLEDGE RECEIPT AND RETURN GREEN COPY TO: 

P.O. BOX 1590 
D TULSA, OKLAHOMA 74102 

605 .WEST OHIO 
U MIDIAND, TEXAS 79702 a 

9000 SOUTHWEST fREEWAY 
n SUITE 320 

HOUSTON, TEXAS 77074 P 
300 COLUMBINE BIDG. 
1845 SHERMAN STREET 
DENVER, COLORADO 80203 

ATTENTION OF 

J.E. Smatla ' 

P 
I 
CO 

CLIENT •• 

UNIVERSITY OF UTAH RESEARCH INSTITUTE 
ADDRESS 

391 Chipetaway Suite 120 

Salt Lake C i t v , Utah 84108 

ATTENTION 

Ted Glenn 
PHONE 

JOB 
NUMBER 

LINE 
NUMBER 

2 - Copies 

^ ^ • a n - ' 

SP to SP 

of Final Re 

• 

L l ! ^ 

PROFILES 

port 

" 

SHIP VIA 

Mail 

CHARGE 

PROSPECT 

LINE NUMBER 

JOB NUMBER 

RETURN DATA TO THIS 

n Yes 
OFFICE 

^ N o 

SHIPPED BY; 

FILMS/REELS 

'•• 

, • • ' ^ 

AREA OR 
TYPE PROCESS 

"•""°" - T f e Q ^ i ^ ^ ^ 

COPIES OF SECTIONS/ 
TRANSMITTALS TO 

' ', 

DATE 

NOTE: Films should be stored f l a t except for temporory storage. 



TO: Duncan Foley 

FROM: Ted Glenn 7 ' -3 • 

SUBJECT: HAFB Seismic Data Processing 

DATE: June 21, 1979 

Stan Laster and I visited SSC in Denver on June 19 and 
reviewed the seismic data processing. We made certain processing 
requests and indicated the results were needed very quicl<ly. 

To date they have only processed Line 1 beyond the brute 
stack stage. Some processing of Line 2 had been done but was done 
incorrectly. Line 3 has not been touched. The further processing 
of Line 1, primarily a better velocity analysis, deconvolution and 
statics corrections has improved the coherency of the near-surface 
reflectors but has partially diminished the deeper reflectors. I 
left SSC my colored copies of the field brute stacks for Lines 1 
and 2. Both Seifert and Laster felt these sections provided a good 
reference for appropriate stacking. The stacking velocity choices 
are both critical and difficult. However, I believe most of the 
reflections that I had colored on the brute stacks, and I felt they 
should do no worse after the more sophisticated processing was done on 
the data. To enhance any deeper reflections I suggested they stack 
only the far traces. The actual process, called muting, will zero 
all near traces and all data after the first air.wave arrival on all 
traces. Laster and SSC people felt they should study the effect of 
the deconvolution operator. The convolution operator specs and 
whether to convolve before or after stacking will both be thoroughly 
investigated. 

Stan Laster felt the data were very good and the processing 
was being properly done. He indicated that his. input might not be 
further required. I suggested that, at the very least, he critically 
review our final interpretation of the data. 

In retrospect I feel we could have used a 165 feet group 
interval and left the remaining survey parameters the same, including 
the asymetric spread. Laster and Seifert agreed, although Laster 
felt an in-line array would be a viable option. Laster commented 
that he does not see the reason the symmetric spread is so popular. 

I told SSC that we wanted a fairly complete set of processed 
seismic sections by June 30, which is about 10 days late. I think we 
should initiate drilling bids based on at least 2000 feet deep holes. 
Site selection can take place the fijst weel^f July. 

cc:' S. H. Ward 
D. Chapman Ted G 
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THE 
UNIVERSITY 
OF UTAH 

DEPARTMEN! Of GEOLOGY 
AND GEOPHYSICS 

COLLEGE OF MINES AND 
MINERAL INDUSTRIES 
717 MINERAL SCIENCE BLDG. 
SALT LAKE CITl'. UTAH 8^112 

August 1, 1978 

SPECIFICATIONS 

The University of Utah under terms of research grants from the National 
Science Foundation, the U.S, Geological Survey, and the U.S. Department of 
Energy plans to undertake a program of shallow drilling as part of its geo
thermal research activities. The purposes of the drilling are: (1) to 
measure temperature gradients in the holes and (2) to obtain samples of the 
rock units for laboratory studies. 

Dates 

Number of 
Holes 

Location 

Hole size 

Equipment 

Hole depth 

Groundwater 
conditions 

Drilling 
fluid 

Steel 
casing 

The drilling will be undertaken between-Augu^t-^l and Oe^ober 
-lr-'r97-8-r The exact dates are subject to discussion between 
the University of Utah and the drilling contractor and will 
take into account weather, fire danger, and other factors. 

Approximately>'2 holes will be drilled but the exact number 
will depend on drilling rates and costs. 

Holes will be drilled at sites in western and southwestern 
Utah. -D e-t-a-i-TedH-ocat'i-o n s—ar e-g-i-ve n=i=n=-App e nti i"x=A\ A11 
sites will be within 100 yards of all-weather roads. ,, <-i. 

Holes will be drilled to a diameter of 4 3/4 - 6 inches. ^ 

The d 
^downs^ 
will 

Hote 

rilling will be done with -a—eomb-i-na'ti-oTTtrf' rotary and. 
:hoJ.ecgtem^^3!'^'SXi:s:sian:); techniques. The contractor 
furnish pumps for? mud and cement. ^ 2 ., 

depth wi 11 ,va,>̂ y==fF0m==€00==-=f500 

f 

^ L (ZmxiS U4d 
^ 1 ? ' X Z 7 . . T^X^Q -̂̂  

A variety jDf groundwater conditions are expected including 
flowi 
to ha 
holes 

• y y 2 
7 <..( 

ng artesian conditions. The contractor will be equipped 
ndle artesian conditions and to backfill the drill 
with cement (grout). 

Holes will be drilled with air and/or mud. Drilling mud 
must be confined in tanks as mud pits will not be allowed. 

All holes will be cased if necessary to comply with existing 
State and Federal regulations. 



THE 
UNIVERSITY 
OF UTAH 

DEPARIMENI Of GEOLOGY 
AND GEOPHYSICS 

COLLEGE OF MINES AND 
MINERAL INDUSTRIES 
717 MINERAL SCIENCE BLDG. 
SALT LAKE CITY. UIAH 84112 

Id 
Plastic -A bottom-capped X i n c h I.D. schedule 40 PVC plastic 
casing inner casing will be inserted and secured in each hole to 

total depth, then filled with water. Temperature gradients 
will be measured inside the plastic casing. 

Materials -The drilling contractor will furnish on-site all materials 
including but not limited to bits, cement, steel casing, 
plastic casing, lost circulation materials, and mud 
materials. 

Logs 

"Geology { 

Site 
preparation 

Regulations 

Crew size 

Cost 
summaries 

Option 
to extend 

Bidding 
procedure 

-A driller's log showing rock types and groundwater conditions 
will be required for each hole. v̂./[- 2 ^ ^ X . 

C^Z^X^ 7X^'^^> 
-The holes will be drilled-beg-i-nn-vng- in ^.\^uy^^,\[\'®rXxZ\y-Q¥xppj^yyyX 
(see Appe.ndix̂ l̂l̂ . ,•: .. Siy "" '̂  Jf 

-Holes will be drilled on pre-existing sites or on sites 
prepared by the client. 

-The drilling contractor will comply with the geothermal 
regulations of U.S, Geological Survey and all other existing 
regulations regarding air and water quality. 

-The contractor will furnish an experienced two- or three-
man crew on-site during all working hours. 

-The contractor will be required to furnish daily cost 
summaries^on-zsite. 

c€«xi 
-The O'p'ef-a-tor may at any time during the term of this contract 
exercise -i-ts-̂ option to extend this contract for the drilling 
of an additional hole or holes and Contractor shall agree 
to such contract extension. 

-All bids should show the following items separately: 

Mobilization and demobilization - cost per mile or total. 
Moves between holes - cost per hour. 
Down-hole hammer drilling - cost per hour or cost per 
foot. 
Rotary drilling - cost per hour or cost per foot. 
Standby at client's request - cost per hour. 
Installing casing - cost per hour. 
Water truck, if required, including driver - cost per day. 
Expendable items. 
Crew travel time (to and from site) - cost per hour. 
Personal living allowance - per day for crew. 
Description of equipment. 

(1) 
(2) 
(3) 

(4) 
(5) 
(6) 
(7) 
(8) 
(9) 

(10) 
(11) 



THE 
UNIVERSITY 
OF UTAH 

DEPARIMENI Of GEOLOGY 
AND GEOPHVSICS 

COLLEGE OF MINES AND 
MINERAL INDUSTRIES 
717 MINERAL SCIENCE BLDG. 
SALT U\KE CIW. UTAH M112 

INVITATION TO BID 

Program of shallow drilling for geothermal research activities, per attached 
specifications dated June 1, 1978. 

All bids should show the following items separately: 

1. Mobilization and demobilization - cost per 
mile or total. 

2. Moves between holes - cost per hour or mile. 

3-===gown̂ h0-l-e-hamm'er~tir'i'Tri7rg="'"-̂ =coŝ t ~per==hou r. 

4. Rotary drilling - cost per hour. 

-6':r~-'Down-'h'0'Te~hammer"°°aFi11°iTrg"=̂ =seosî p,ei3̂ f'0'̂ ^ 

6. Rotary drilling - cost per foot. 

7, Standby at client's request - cost per hour. 

8. Installing casing - cost per hour. 

9, Water truck, if required, including driver. 

10. Expendable items to be reimbursed by University; 
bits, cement, mud, PVC pipe, etc. (give % above 
cost for handling). 

11. ,Cfew travel time'(to and from site) - ;Co;st 

2. 
I 

per hoiii 

Personnel l i v i n g alloWance - per, day for'^crew. 

• ' ^ ^ ' Z> 
Description of equipment 
(a) Type and capability of rig, 

$ 

$ 

$ 

$ 

$ 

$ 

$ 

$ 

$ 

$ 

$ 

per hour 

per hour 

per foot 

per foot 

per hour 

per hour 

per day 

% 

per hour 

per day 

(b) Compressor capacity in c. f. m. and p. s. i 

Bidder facilities, equipment, past performance and performance capabilities 
shall be a factor in the award. The Bidder's capability to begin work soon 
after contract is awarded will be a factor with award. 
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UNIVERSITY 
OF UTAH 

DEPARTMENT Of GEOLOGY 
AND GEOPHYSICS 
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MINERAL INDUSTRIES 
717 MINERAL SCIENCE BLDG. 
SALT LAKE CITY. UTAH 84112 

CONTRACTORS LIABILITY INSURANCE 

The contractor shall carry on his work in accordance with the requirements 
of the Workmen's Compensation Laws and shall not reject the provisions 
thereof during the life of the contract. He shall also protect himself by 
liability insurance against any and all claims for damages to person or 
property which may arise out of operations under this contract. 

Drill Contractor Signature 

Address Date 



COMPLETION REPORT 

.•J)ay.ig No. 1 Da t e: Jul.y 17 , 197^ 

Area : Bripiham C i t y Lease No: 

fx] New Field V/ildcat Q Development Well Q Shallower Pool Test 

I I New Pool Wildcat Q] . Extension Q Deeper Pool Test 

Location: 2370 feet from North line, Zero feet from West Une (approx.) 

SW 

Section 

NE 

l6 Township 10 North , Range 2 West 

County: . Box Elder County State: Utah 

Operator: Geothermal Kinetics Inc, 

Elevation: K13 H261' Gr '̂ 2̂ 0.9' Total Depth: Driller 11.,OOP' Log 10,986' 

Drilling Commenced: February, 197̂-1 Drilling Completed: June 22. ].97i) 

R.ip, Released: June, 197^ 

Sample Tops:' (unadjusted) 

Jefferson it3B0' 
Manning Canyon Shale 53^0' 
Great Blue 6210' 
Lodgepole 7120' 
Swan PeaK 78̂ *0' 

Sample Cuttings: 10-foot samples 
from approximately 2200 feet 

Well Completed: September, 197̂-1 

• Log Tops:* 

Quaternary Surface to ;T80' 

Salt Lake Group 58O toj4^38' 
De-y, Jefferson & Water Canyon dh38 to 536';' 

S t a t u s : 

Proi iucing F o r m a t i o n : 

perforations; 

Stimulation: 

Production: 

Plug Back Depth: 

Plugs: 

Hole Size: 

Casing/Tubing: 

Logging - Mud: 

Mechanical 

Contractor: 

S h u t - I n 

Brigham F o r m a t i o n ( ? ) 

Un"l<:nown 

Unknown 

Hot Water 

Unknown 

Unknown 

Manning Canyon 
Great Blue 

fi'l̂ SŜ Humbug. 
Lodgepole 

-CFish haven 
jswan Peak 

7 

•J365 to 6222' 
6222 to 6730' 
6730 to 7100' 
7100 to 7850' 

785O' 

17i" from surface to 3233'; -12̂ " from 3233 to 9582'; 8^" from 9582.to 
10,388'; 6" from 10,388 to 11,000' 
13 3/8" from surface to 3233'; 9 5/8" Liner from 3233 to 8973'; 7" 
liner from 872O to 10,388'. 
Chein-Gel from surface to 9582 feet; air-raist, mud, aerated water to 
11,000 feet ' 
Dresser Atlas - IES, 206-3233'; DIL 3288-9595'; CNL, 206-958̂ 1'; CDL, 
206-9577', CAL', 206-7013'; Temp 206-7013'; Velocity Log 2OO-83OO'; 
T.DL - Unknown 
Geothermal. Kinetics 

Completion Report Prepared by: G. G. Fi'ancis 

Remarks: Stratigraphic section is highly faulted.-

* Refer to diagratamatic structure section for fault information. 
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SYNOPSIS 

•Opera to r : 

W e l l : 

L o c a t i o n : 

Area : 

. E l e v a t i o n : 

Spudded: 

Ceased D r i l l i n g : 

Comple ted : 

S t a t u s : 

T o t a l Depth : 

Hole S i z e : 

C o n t r a c t o r : 

D r i l l i n g Medium: 

Los t C i r c u l a t i o n : 

G e o t h e r m a l K i n e t i c s I n c . 

Dav i s No, 1 

2370 feet FNL and zero feet PVL (approximate), Sec. I6, 
T. 10 N., R. 2 W., Box Elder County, Utah 

.Brigham City, Utah 

KB k26l feet, GL h2^0.9 feet 

February 197^ 3-2c-7'f 

June 22, 197^ 

Hot water 

Shut-in 

DTD 11,000 feet, LTD 10,986 feet 

17-?-" from surface to 3233 feet; 12^" from 3233 to 9582 feet; 
8|'' from 9582 to 10,388 feet; 6" from 10,388 to 11,000 feet. 

Geothermal Kinetics Inc. 

Chem-Gel from surface to 9582 feet; air-mist, mud, aerated 
water to 11,000 feet. 

None 

Cores: None 

Drill Stern Tests: One open hole (8215-83OO feet) 

Mud Logs and Company: Baroid from 212̂ 4 to 11,000 feet 

Mechanical Logs: Dresser Atlas 
IES 206 to 3233 feet CKU 
DIL 3288 to 9595 feet 
CNL 206 t o 958J+ f e e t 
CDL 206•to 9577 feet . 
CAL 206 to 7013 feet 
Temp 206 to 11,000 feet 
Velocity Log 200 to 830O feet 
TDL - Unknown 

'̂ i X O -

Samples; 10-foot samples from 212)4 to 11,000 feet 

V/ell Site Geologists: wa.rd Austin (Geothermal Kinetics) G. G,-Francis (.Mountain Fuel) 

Drilling Foreman: 



o 

COMPLBTION PEK-'RT' ( c o n t . ) 

W e l l : Dav i s No. 1 

Pace 

Area : Brigham C i t y 

Cored I n t e r v a l s ( r e c o v e r y ) : jjone 

T a b u l a t i o n of D r i l l Ste." T e s t s : 

No. I n t e r v a l IHP IFP 7mln. ) I S I ? ' (mi.-i. ) ?FP fr.i-.n. ) FSIP frr.la. ) FnP SariTsles- Caught Remarks 

1 8 2 1 5 - 8 3 0 0 I4O32 None /None l 8 9 - 8 l l ( l 0 5 ) 2 9 3 3 ( 6 o ) ^4032 Wate r* Rec . 8OO'. mud & 9^47' muddy s a l t w a t e r . 
Bot tom h o l e mud t e m p e r a t u r e 210° F . 

- Swan Peak F o r m a t i o n 

* WATER ANALYSIS 

B i c a r b o n a t e 
Calc ium 
C h l o r i d e 

' • , Magnesium 
S u l f a t e 

. • • S i l i c a 
. . • ' . • I r o n 

Sodium 
Lead 
PotassiTjm-
Boron 

.• . "" O t h e r I o n s 

•̂  Total Solids' 5^,^53 PPm-

333.5 
1,677 

25,350 
2,i450 
13,990 

305 
2,i480 
5,672 

15.6 
1,890 

36.2 
253.7 

ppm 
ppm 

ppm 
ppm 
ppm 
ppm 
ppm 
ppm 
ppm 
ppm 
ppm 
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Seismograph Service Corporatioti 
A S U B S I D I A R Y O F R A Y T H E O N C O M P A N Y 

P. O. B O X I S 9 0 • 8 2 0 0 E. 4 I s t S T R E E T • TU LS A , 0 KL A H O M A 7 4 1 0 2 

June 4, 1979 

University of Utah Research Institute 
Earth Science Laboratory 
420 Chipeta Way, Suite 120 
Salt Lake City, Utah 84108 

Attention: Mr. Ted Glenn, Senior Geophysicist 

Gentlemen: 

Enclosed are two signed copies of the Subcontract between 
University of Utah Research Institute and Seismograph Service Corporation. 

I hereby acknowledge receipt, of your Purchase Order No. 1526 
dated May 11, 1979 in the maximum amount of $108,800.00, and the applicable 
general provisions of your prime contract. 

Yours very truly, 

SEISMOGRAPH SERVICE CORPORATION 

G. E. Randolph, Asst. Vice President 

GER:me 
Enclosures 
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IMPORTANT MESSAGE 
T:o7dy 

DATE 9lB TTMK B ' ^ S ' P M 

M: 

WHILE YOU WERE OUT 
(/•^A-

2A 0F_ 
Area Code 
& Exchange. 

L y H i i ^ a^yj^ 

2 x z z ~ ^ - ^ ^ 3G7L7 
X 

TELEPHONED 

CALLED TO SEE YOU 

WANTS TO SEE YOU 

PLEASE CALL 

WILL CALL AGAIN 

URGENT 

RETURNED YOUR CALL 

X 
^ 

Message XU-^ • ^ d o Q J i P - ^ - - ^ c X t ~ 

7^77 07^ ''37̂ 77z2L i ] a ^ 

Operator. ~ss 
Q:l« N O. 1 5 3 
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T-^^ (S/e*4î  esc/2/^/t.^ r^/-r^/ ' - r / i^ 

J > CU^pvv.*^w. . \ C^Hw. ef U-Va.U. ^ 1 - VS^/- C r 2 . t i 



STANpARO fOP.M 30, JULY 1966 
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AMENDMENT OF SOLICITATION/MODIRCATION OF CONTRACT 
fAGt I o r -

1 8 
1. AM£N0»*&fr/M001flCAnON NO. 

AOO 2 

2. IffKllYt DATI 

3/12/79 
3 . «EQU8/riON/PU«CHA« UOUEST N O . 4 . PROJECT NO. ( 1 / a p p l i c a b J t J 

i . tUUED BY CODE 

U.S. Department of Energy 
Idaho Opera t ions Office 
550 Second -Street 
Idaho F a l l s , Idaho 83401 

A. AOA.UNtSTB!a> lY ( J / o i h t r l i o n block 3 J C O D E 

7. CONTHACTO* 
KAMC ANO ADDRESS 

CODE P A a U T Y CODE 

r 
fgomfj, si^te, 
amJ ZIP 

L 

The U n i v e r s i t y of Utah 
717 Mineral Science Bui ld ing 
Sa l t Lake C i t y , Utah 84112 

A t t e n t i o n : W. L. Forsberg 

~] 

J 

AMENDMENT Of 
I I SOUCFTATION NO. 

DATED. . ( S t t hhck 9 ) 

a ^ S S / ' ^ w . T , NO. DE-AC07-78ET28392 

niTT^ 1 0 / 1 9 / 7 7 ^c^ iUck It) 

9 . THIS BLOCK APPLIES ONLY TO AMENDMENTS Of SOllCfTATIONS 

I I Th* obov* numbMvd lolicitotlon l> €>n«nd«l o i Mt fexlh in blodc 12. Tb* hour and d i M ipocifUd for raoipt of OffMi |__] b •jr ivnthd, [ _ j I> not u tondod. 

Offsron niuft ocknowlodg* r*c»{pt of thil am«fMim«nt prior to Hi* hour ond dot* ip*ci6«d in tho lolicitotion, or o l am«ndod. by ono of (ho fon9«rirtg mofhodit 

(o) By signing and r«h.ni!ng_ op!«t of Ihi i om«ndm«nf| (b) By odtnowlodging rtcaipt o f thi i omandmant on aoch copy of tho offor fubmittadj oc (c) By imporrjim lottof oc talagra« 

which induda* a rafacanca to (ha solicitation ond omandmant numbars. FAILURE Of YOUR ACKOWLEDGMENT TO BE RECEIVED AT THE ISSUING OFflCE PRIOR TO THE HOUR ANO 
DATE SPEQRED MAY RESULT IN REJECTION O f YOUR OFFER. If, .by virtva of this omandmant yoo dasira (o cbonga an offac olraody submt((»d, such dsango mory bo mQd% by lalagram 
or laftac, providad such (alagron oc la((ar rnaka* rafaranc* to tha soIicitoHon and this am^ndmtri . and Is rvcaivad prioc to th* opaning hour and data ip«ciflad. 

10. ACCOUNTING AND APPROCRUTION DATA ( 1 / r t t j u i n d ) 

I I . IHIS BLOCK JkPPUES OtAY TO MOOIFiCATlONS O f CONTRACTS/GROSS 

(a) I J Tbit Chang* Ordar It Issuod pursuont to 

TS* Chongal aal forth in blodt 12 or* mod* (o (b* €ibor* nunibwad eo>#roct/o<d*r. 

(b) I ] Tb* obov* nuinbarad oontro^/ordac is modified to raflact th* odministiutiy changaa (sudi os chongas in paying ofRc*, appropfiafion doto, ate) lot forth in bIoc3( 12. 

(c) ( 3 TWi Supplamanfol Agraamant is antorad inte punuont ta outhority of a g r e e m e n t O f t h e P a r t i e s . -. 

It modiflas tha obov* numbarad controci as s«( forth In block 12. 

12. DESOUPTKX OF JkMENDMENT/MOOlflCATlON 

The above-numbered c o n t r a c t i s hereby modified to inc lude performance of the work s e t 
f o r t h in Attachment I , Statement of Work (SOW), e n t i t l e d " H i l l Air Force Base Geothermal 
P r o j e c t " dated March 12 , 1979. 

1 . STATEMENT OF WORK . ' 

The C o n t r a c t o r s h a l l p r o v i d e , o r s u b c o n t r a c t ( s u b j e c t t o n e c e s s a r y a p p r o v a l s ) 
f o r , t h e n e c e s s a r y p e r s o n n e l , f a c i l i t i e s , s e r v i c e s , m a t e r i a l s , . a n d d o c u m e n t a t i o n 
t o p e r f o r m t h e work d e s c r i b e d i n A t t a c h m e n t I , S t a t e m e n t of Work, e n t i t l e d " H i l l 
A i r F o r c e Base G e o t h e r m a l P r o j e c t , " i n a c c o r d a n c e w i t h t h e t e r m s and c o n d i t i o n s 
of t h i s S u p p l e m e n t a l Agreemen t . 

2 . PERIOD OF PERFORMANCE 

The p e r i o d of p e r f o r m a n c e f o r P h a s e s I t h r o u g h I I I of t h e SOW i s March 1 2 , 
1 9 7 9 , t h r o u g h S e p t e m b e r 3 0 , 1979 . I f r e q u i r e d and a u t h o r i z e d . Phase IV s h a l l 
be c o m p l e t e d w i t h i n t h e s h o r t e s t r e a s o n a b l e t ime p o s s i b l e . 

( C o n t i n u e d ) 
E J I C ^ OS provldad f>ar*in, ofl farms and cortdiHoftt of th* docuntont rafarvncad Irt block 6, os f**ff*tofwa chongad, nn-a'tn uncbongad ond in h.!! fore* ond affoct. 

D ro^^wf'w's'SiajMaln- **°^ * ^ " " * ' ' ( ^ coNTRAOOR/offtROR is REQUIRED TO SIGN THIS DOCUA«NT AND RETURN 2 ropifs TO ISSUWG OFFICE 

y s ^ 14. NAME o r CONTRACTOR/OfFERO« 

(Sl^«>tur» of pM«on outhoriiod to sign) 

17. UNITED STATES 

BY 
(Sigrxitur* of Can(roc}ir>g Otncor) 

3. NAME AND TTIIE Of 5tGf«« (T jp* t r p r in t ) 16. DATE SIGNED 18. NJLME Of CONTHACTING OFFICER ( T y p < o r p r i m i ) 

R. E. Simonds, D i r e c t o r 
C o n t r a c t s Management D i v i s i o n 

l y . DATE SIGNS> 
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Modification No. A002 (Cont'd) 
Contract No. DE-AC07-78ET28392 

3. REPORTS 

The Contractor shall prepare and deliver to DOE the reports de
scribed in Attachment I, "Statement of Work," and in accordance with 
the Reporting Requirements section in said Attachment I. 

4. OBLIGATION OF FUNDS, ESTIMATE OF COSTS 

A. Obligation of Funds. The amount obligated by the Govern
ment with respect to this Supplemental Agreement is $334,723.00. 

B. Estimate of Costs. The estimated cost of the work under 
this Supplemental Agreement is $334,723.00 for Phases I through III 
of the SOW, which includes a total fixed fee of $14,500.00 for the 
subcontractor. University of Utah Research Institute. If desired, 
DOE shall authorize the funding of Phase IV. 

5. DATE OF INCURRENCE OF COSTS 

The Contractor shall be entitled to reimbursement for costs incurred 
in an amount not to exceed $65,000.00 on or after March 12, 1979, which, 
if incurred after this Supplemental Agreement had been entered into, 
would have been reimbursable under the provisions of the contract. 

6. LIABILITY AND INDEMNIFICATION 

The Government will not be liable for pajonent of damages for 
injuries to any person, or loss of life or personal property, or loss 
suffered or sustained and arising from the work performed under this 
Supplemental Agreement. The Contractor agrees to indemnify and save 
the Government harmless from any and all claims, demands, damages, 
actions, costs, or charges against the Government arising as the result 
of the above-mentioned injuries, damages, or loss, except for any such 
damages or claims arising out of the negligent act of the Government 
or its employees in the course of their official duties. 

-2-



ATTACHMENT I 
Statement of Work (Cont'd) 

Task 1-5 Available gravity data.shall be interpreted to \ 
help determine thickness of unconsolidated j 
valley fill material around and under Hill Air ! 
Force Base. One to three detailed gravity 
profiles shall be surveyed to determine whether 
or not faulting i^ detected beneath valley fill 
by such a survey. The results shall be interpreted 
in the context of the regional gravity data base 
already available. 

Task 1-6 A report shall be written which records the current 
status of geologic knowledge and plans for delineation 
of potential geothermal resources at Hill Air Force 
Base. 

Phase II 

Task II-l Contingent upon the results of Task 1-3 and Task 
1-4, a detailed geochemical survey shall be made 
of soils and/or waters at and near Hill Air Force Base 
for the purposes of locating any subsurface faults 
"and to improve the understanding of regional hydrology. 

Task II-2 Contingent upon the results of Task 1-5, further 
detailed gravity data will be obtained on and 
near Hill Air Force Base and will be evaluated 
in terms of the thickness of valley fill material 
and for the general location of subsurface faulting. 

Task II-3 A detailed seismic reflection survey, possibly 
using a vibroseis unit as a source, shall be 
surveyed over roughly 17 line-miles of traverse 
to locate and pinpoint as drill targets any 
subsurface faulting. 

Task II-4 A report shall be written on all the above data / d 
and their interpretations for the purpose of 
consolidation and dissemination of information. 
Based on this report, the locations of subsequent 
thermal gradient holes shall be recommended. 

Phase III 

Task III-l Contingent upon the results of previous efforts, 
one to six thermal gradient holes shall be 
drilled to depths varying up to 2000 feet or 

040979 -2-



ATTACHMENT I 
Statement of Work (Cont'd) 

more. Hole depth cannot presently be specified 
pending more detailed data on valley fill 
thickness and determination of subsurface 
geothermal targets. Holes shall be sited to 
intersect interpreted subsurface faults or other 
suspected thermal aquifers. The purposes of the 
drilling shall be to check for thermal waters 
and/or encouragement that thermal waters are 
located nearby. At present, it is anticipated 
that a total of about 6000 feet of drilling will 
be conducted. The Contractor shall procure the 
services of an appropriate drilling subcontractor 
and shall supervise the drilling. 

Task III-2 Detailed lithologic studies shall be performed on 
the samples from the thermal gradient holes 
specified in Task III-l. Other geological and 
geochemical studies shall be performed on the 
samples as deemed appropriate at that time. 

Task III-3 Appropriate geophysical logging shall be accomplished 
on the holes drilled under Task III-l. The minimum 
logging shall be temperature vs. depth. The exact 
number and type of logs to be run shall be based upon 
the temperature log and the results of Task III-2. 
The hole shall be left open, but cased for heat flow 
measurement. 

Task III-4 Based upon all of the above results, a report 
shall be written for the purpose of justifying 
either the location and specifications for a 
production well, or termination of the project. 

Phase IV 

Task IV-1 If a production well appears to be feasible, geological 
guidance shall be provided by the Contractor. The 
actual decision making and drilling shall be the 
responsibility of DOE. 

Task IV-2 Geological, geochemical, and geophysical study 
of the samples from the production well shall be 
performed as appropriate. The minimum result of this 
work shall be geologic logging of well samples, 
geochemical characterization of natural well waters 
produced from the well, and temperature logging. 

040979 -3-



ATTACHMENT I 
Statement of Work (Cont'd) 

Task IV-3 Contingent upon the above results, a reinjection well 
may be sited and drilled. If siting of such a well 
requires further geologic study, this will be specified 
at that time. The actual decision making and drilling 
shall be the responsibility of DOE. 

040979 -4-



DOE Form CR-5 3 7 
(1-78) 

U. S. DEPARTMENT OF ENERGY 

REPORTING REQUIREMENTS CHECKLIST 

(See Instructions on Reverse) FOFIIVl APPROVED 
OfklB NO. 3811-0190 

1. IDENTIF ICATION 

U n i v e r s i t y of Utah 
2. OBLIGATION INSTRUMENT: MODIFICATION NO. A002 

CONTRACT NO. DE-AC07-78ET28392 

3. REPORTING REQUIREMENTS 

A. PROJECT MANAGEMENT 

1. D Management Plan 

• 2 . ' n Milestone Schedule & Status Report 

a D Cost Plan 

4. D Manpower Plan 

5. S Contract Management Summary Report 

6. S Project Status Report 

7. • Cost Management Report . , 

8. Q Manpower Management Report 

9. H Conference Record ' 

10. D Hot Line Report 

Frequency 

M 

M , 

B. TECHNICAL INFORMATION REPORTING 

1. D Notice of Energy R D & D Project (SSIE) 

2. S Technical Progress Report 

3. • Topical Report 

4. (2 Final Technical Report 

C. PMS/MINI-PMS 

1. Cost Performance Report 

D Format 1 WBS 

D Format 2 Funct ional 

• D Format 3 Baseline 

D Format 5 Problem Analysis 

2. D Cost/Schedule Status Report 

3 . 0 Management Control System 
Description 

4- D Summary System Description 

5. D WBS Dictionary 

Frequency 

A 

F 

FREQUENCY CODES: A — As Required 

C — Contract Change 

F — Final (End of Contract) 

M — Monthly 

0 — One Time (Soon After Contract Award) 

Q — Quarterly 

S — Semi-Annually 

X — Mandatory for Delivery wi th Proposals/Bid 

Y — Yearly or Upon Contract Renewal 

4. SPECIAL INSTRUCTIONS 

5. ATTACHED HEREWITH: 

E Report Distr ibution List 

D WBS/Reporting Category 

D 

D 

6. PREPARED BY (Signature and date): 7. REVIEWED BY (Signature and date): 



REPORTING REQUIREMENTS CHECKLIST 

PURPOSE 

A cfwcklirt to identify aod communicata additional 
reporting requirements which ar« not otherwita set 
f o a h in the General Purpose ctauses o( DOE contracts 
and agreementi. It w i l l be induded as part of the coo-
tract or agreement. This fo rm *»»il be completed for 
each proposed contract or agreement and can be 
modified as required in Special tnstructiortt to adapt 
it to a specirTC situation. 

INSTRUCTIONS 

I tem 1 — Enter the t i t le as indicated Xn the Procure
ment Request, Intefagency Agreement, or init iat ing 
memorandum. 

I tem 2 — Enter the identif ication number of the Pro
curement Request or Intera9er)cy Agreement, tho 
date of the m e n v x ^ i d u m , and contract number 
after award. 

/ rsm 3 — Check spaces to irx5icate plans and reports 
. required. For each reporting requirement checked, 
indicate frequency of delivery in column provided 
using one of the frequer>cy codes shown. 

3JV.1 Management Plan — The contractor's plan to 
manage the effort described in the statement o f 
work or similar document. H w i l l comatn marr* 
agement methodologies, control systems, and 
procedures he wi l l use. Indudes milestones and 
other planning schedules, organizatiorial identi
f ication and descripttons, and .spedal and cr i t i 
cal plans, such as test plans, p lam for handling 
of Government ovmed property. Work break
down structures, key per$onr>d identi f icat ion, 
and methods for rrronitoring progress toward 
ob iec t iv« may be required. 

3 JK.2 Milestone Schedule arxf Status Report — The 
contractor's milestone schedule for all work 
breakdown structure itenis, line items, or de
liverables spedfied in the contract. Updated 
periodically (usually momhiy) w i t h status, 
progress toward complet ion, arxJ percent conv 
pletion of each line i tem and of the total cor>-
tract. 

3.A.3Co5f Plan — A baseline plan for incurring costs 
on a contract or agreement to measure progress 
in terms of cost; update arxJ forecast contract 
furxl requirements; plan furuJing char>ges; and 
develop fund requirements and budget esti
mates, 

X A . 4 Manpower Plan — A baseline plan to allocate 
manpower to each reporting category ideatif ied 
in the contract or agreement. 

3,A.5 Contract JWanapemeof Summary Report — A 
single-f>age graphic presentation of integrated 
cost, major milestones, and manpower for rapid 
visual analysis and trend forecastir>g. 

XA.6Project Status Report — A periodic report to 
communicate to OOE management an assess
ment of contract status, to explain variances 
and problems, and to discuss any other areas of 
concern or achievements. 

X A J Cost Management Report — A periodic report 
of the status of costs compared to the Cost 
Plan. Data is used t o : report actual arxJ pro
jected accrued costs; evaluate performance 
against plan; identi fy actual and potential prob
lem areas; construct cost experience for projects 
and budgeting efforts; arxl, to verify the reasorv 
ableness of contractors' imoices. 

X A . 8 fi/tanpower Management f feport — A periodic 
repoa of the status o f actual arxi projected 
manpower experxJiture against the Manpower 
Plan. Data i t used to evaluate performance 
against p lan; identify actual and potential prob
lem areas; and to construct manpower experi* 
ence for pro ject ionrand planning efforts. 

X A 3 Conference Record — Documentation of tho 
contractor's urMJerstanding of significant ded-
storts. direct ion or redirection or required ac
tions resulting f rom any meeting wi th DOE 
representatives. 

3LA.10 Wof Une Report — A hardcopy report by 
the fastest means available, (TWX, etc) docu-
mentir>g critical problems, emergency situa
tions, and important technical breakthroughs. 

3.B.1 Notice o f Energy R & D Project — A formatted, 
two-page report to provide Information on un-
dasstfied OOE R&t) p ro feca ' for dissemina
t ion to the sdenti f ic, technical, and industrial 
communities and to the public. Also provides 
information to the Smithsonian Sdenti f ic In
formation Exchange. 

3.B.2 Technical Progress Report — A formal , struc
tured technical report, submitted periodically 
to communicate project results for dissemina
t ion to Government agendes, the sdentif ic, 
technical ar>d industrial communities arxl the 
pubttc. 

3.B.3 Topical Report — A spedal technical report 
prepared when a project hai reached a point at 
vvhich a major milestone or a significant phase 
has been completed, when urwxpeaed results 
have been achieved, when i t is logical to sunv 
marize results achieved, or when a new sdenti
f ic or technological f inding is deemed to war
rant prompt publication. 

3.B.4 Final Technical Report - Technical Progress 
Report reporting final results of OOE supported 
RD&D and scientific projects. 

X C PMS/Mini-PMS 

1) Cosf Performance Report (PMS A p p l ica tion) 

Format 1 — Reports current period and cumu
lative budget, actual costs and earned value data 
by work breakdov^n structure elements. Identi
fies cost and schedule variances and provides 
contractor's estimate to complete comparisons 
to budgets. 

Format 2 — Reports current period and cumu
lative budget, actual costs, and earned value 
data by contractor functional elements. 

Format 3 — Provides periodic updating to the 
established performance measurement baselirie. 
IrKorporates authorized contract changes and 
internal re-planning into the performance 
measurement baseline. 

Format 5 — Provides a narrative analysis of con
tract variances. 

2) Cost/Schedule Report (Mini-PMS App l ica t ion) -
Periodic, usually monthly, report of cumulative 
budget, actual costs and earned value by sum
mary work breakdown structure elements. Iden
tifies cost and schedule variances and provides 
contractor's estimate to complete cqp^parisons 
to budgets. 

^ System Description (PMS Applicat ion) — Con-
• tractor's description of the management control 

system to be used in performing contract work. 
Must address all elements of the PMS criteria. 

4) Summary System Description (Mini-PMS Appl:-
cation) — Contractor's summarized description 
of the management control system to be used 
in performing contract work. 

5) WBS .Dict ionary — Lists and defmes work 
breakdown structure. For more detailed tnstruc-
t i o m see PMS Manual. 

Frequency Codes — Each code must have an identi
fied time period {i.e.. As Required — 5 days after 
event occurrence!. These time periods are suggested 
in.the solicitation and negotiated at contract award. 

Item 4 — Identify any special reporting requirements 
not indicated in Item 3 and/or qualifiers to those 
selected. (Use additional sheets as necessary.) 

I tem 5 — Check appropriate blocks. 

Report Distr ibution List — A comprehensive 
informative listing of reports by frequency of 
submission, addresses and number of copies for 
each addressee. 

Reporting Categories (level o f detail) — An 
kjentjf ication by WBS level of task elements for 
which reporting w i l l be required by D O E 

Item ff — Signature of person or persons preparing the 
checklist and the date prepared. Preparation is by per
son or persortf responsible fo r preparation of Procure
ment Request or Statement of Work. 

I tem 7 — Signature of the person reviewing the cfieck-
list arx) date reviewed. 

'U.S. GOVERNMENT PRINTING OFFICE: 1978—281-130/SU 
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GEOTHERfW. EXPLORATIOM AT HILL AIR FORCE BASE, OGOEN, UTAH 

GLENN, W.E., FOLEY, D., CAPUANO, R., SIBBETT, B., COLE, D., WARD, 

S.H., Earth Science Laboratory, University of Utah Research 

Institute, Salt Lake City, Utah 84108; CHAPMAN, D.S., Depart

ment of Geology and Geophysics, University of Utah, Salt Lake 

City, Utah 84112. 

A phased exploration program for geothermal resources at Hill Air 

Force Base near Ogden, Utah was conducted by the University of Utah 

as part of a cooperative agreement between the U.S. Departments of 

Energy and Defense. Lineaments detected on infra-red and aerial 

photographs have northwest, northeast, and east orientations. A soil 

Hg survey demonstrates an anomaly near Ogden Hot Springs, but was not 

continued on the base. Geochemical analyses of hot spring, cold 

spring, and well waters on and near the base demonstrate significant 

changes of water chemistry in the area. Chemical geothermometer 

calculations yield low temperatures, and mixing of thermal waters 

with cold aquifers can not be conclusively demonstrated. Non-unique, 

variable and constant density modeling of gravity data indicate that 

bedrock, increases in depth from 0.9 km at the east side of the base 

to 2.85 km at the west side of the base. Reflection seismic 

traverses across the base indicate that west-dipping normal faults 

are major structural features beneath the base. Results of the 

preliminary studies were used to target two thermal gradient holes. 

The thermal regime in both holes showed evidence of disturbance by 

the cold water aquifers of the Weber River Delta. The hole at the 

eastern edge of the base was drilled to 384 m and has a bottom hole 

temperature of 13°C. The hole drilled at the south gate reached a 

depth of 993;TI and had a bottom hole temperature of 40°C recorded 

immediately after drilling. 
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INTRODUCTION 

A seismic survey utilizing the VIBROSEIS* method was conducted 

i-n the vicinity of Hill Air Force Base, Utah, during the period of 

May 16 to June 12, 1979, for the University of Utah Research Institute. 

The objective of the survey was to define subsurface geologic 

structures in and below the Tertiary section, particulary deep-seated 

faulting. 

Because of the anticipated high noise levels (traffic &..airplane), 

the pro!ificity of man-made structures, - houses, buried sewer-electric-water 

pipes, underground storage reservoirs, water wells - and because of its 

inherent flexibility, the VIBROSEIS* system was selected as the energy 

source of choice. 

The prospect consisted of two east-west lines and one north-south 

tie line totalling 14.91 miles of surface traverse. 

^Trademark of Continental Oil Company 
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GENERAL DISCUSSION 

Production f i e l d recording was preceded by an experimental program 

(Appendix I I I ) from which optimum f i e l d recording parameters were selected 

and which confirmed the f e a s i b i l i t y of using re f l ec t i on seismology to obtain 

the geological object ives required. I t must be stated that the recording 

parameters selected were designed p r imar i l y to penetrate to depths of 

8,000 feet or less . 

F ie ld operations were f requent ly in ter rupted by heavy t r a f f i c , 

a i r c ra f t movement and secur i ty fences. Data qua l i t y not iceably deter iorated 

as a funct ion of t h i s noise, however the mul t ip le raypaths and power of 

c ross-cor re la t ion inherent in the use of the VIBROSEIS* system enabled the 

acquis i t ion of f a i r to good qua l i t y data. 

2400% Common Depth-Point production data were d i g i t a l l y recorded 

using S.S.C. manufactured t r ac to r mounted v ibrators as the synchronized, 

swept frequency energy source. (Appendix VI) The recorded f i e l d data 

were summed and cross-corre lated and qua l i t y cont ro l led by an o n - s i t e , 

t ra i ler-mounted PHOENIX 704 mini-computer system which also output 

prel iminary processed data fo r i n i t i a l viewing. 

Final processing and display of the data were performed on a 

PHOENIX " I " system at SEISMOGRAPH SERVICE CORPORATION regional o f f i ce 

in Denver, Colorado. (Appendix V I I ) 

( • •- *Trademark of Cp'ntinental Oi l Company 
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CONCLUSIONS & RECOMMENDATIONS 

The results obtained from the seismic survey show that the 

Tertiary objectiveswere well achieved.- Data objectives below the 

Tertiary section, if the boundry can be established, were fair quality, 

with many fault associated events evident. The Tertiary data were of 

good quality, delinitating many interbedded horizions. Shallow sub

surface structures may be directly related to deeper than Tertiary events. 

Well control should resolve any questions as to the depth of the Tertiary 

section. 

If future seismic surveys are to be run in the general area, 

Seismograph Service Corporation would recommend the following changes or 

implementations. The VIBROSEIS* source should be used, utilizing larger 

vibrator trucks with more mass, therefore inducing more signal power into 

the ground. It should be noted that more power may be undesireable near 

buildings, homes, and underground reservoirs. 

Since noise appeared to be the largest problem in obtaining 

good data results, the survey could be conducted in the evening-night 

time hours, when traffic is at a minimum. Seismograph Service Corporation, 

due to insurance regulations, could not vibrate during these hours. 

No final interpretation is submitted. 

Respectfully submitted, 

SEISMOGRAPH SERVICE CORPORATION 

By: J.E. Smatla, Supervisor 

By: D.R. Seifert, Area Manager 

/Js 
August 8, 1979 

*Trademark of Continental Oil Company 
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INDEX MAP OF UTAH 
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APPENDIX II 

S 

PHYSIOGRAPHY 

Topography: 

Population: 

Culture: 

Drainage: 

Soil: 

Weather: 

Roads: 

Access to area from headquarters 

Traverse difficulties: 

Flat, partially river bisected 

Densely populated 

55% airforce Base, 35% Highway, 
10% ranchland 

Well drained. Weber river drains 
westward at north boundary of the 
prospect 

Sand - gravel 

Hot, some afternoon rain, 
little wind 

50% highways - access roads, 
50% none 

All lines within 5 miles of the 
headquarters 

Caused by: Heavy highway traffic. 
Air Force Base security areas, 
many fences, drainage ditches 



APPENDIX III 

EXPERIMENTAL 

Noise spread 
Geophone pattern 
Source pattern 
Sweep comparions 

Object: 

Results; 

Three parallel spreads utilizing 
16 stations each were layed out with 
110 foot station intervals. On one 
spread a 110 foot inline geophone 
pattern was used. The second spread 
used a 220 foot geophone inline 
pattern. The third spread consisted 
of 24 phones bunched in a two foot 
circle about each recording station 
for noise analysis. 
Sweeps of 56-14 Hz and 15-80 Hz were 
used, recording both 2 & 4 milliseconds 
with the 15-80 Hz sweep. These svjeeps 
were vibrated from distances of 440, 
2200, and 3960 feet into these spreads 
utilizing 110 feet, 220 feet, and stacke 
vibrator patterns, 16 sweeps per vibrate 
and three vibrators. 

The results of these comparions were 
adequate to determine the parameters 
to be used for field recording and these 
are indicated under "Operation Methods". 

_y 



[••J 

iX» 

ro 
CO 
: 

• < 

• - J 

?*-

' [S'"'^ 
• o ^ • n 

.y. ' . . ; * ' 

ro 
i P 

- ' - • \ - ' : 

ro 
• i>j 

.s 1 •'• 

ro 

ro 

ro 
. h— 

I .-. 

I U 
< 

a . • . 

-̂* 
CCi 
1 

' . I - * 

. CO 

. / ; • " 

"737:3 ̂ '̂ Xr^dSS'̂ '̂̂ '̂̂ ^y'̂ ' 

t t •ijfir'''-'r 

i ^ W n^jHiJ^''^XS^7SS3iSiX3'^ 2 ^ ^ ^ 

Experimental 

Phones bunched 

Vit 

24 

56 

at 

Drators stacked 

phones/trace 

T-l4;Hz. Sweep 

3 

4 

VP 

at VI 

Vibs, 
Tr. 

ms 

1 
LD-
I 



Experimental 24 phones over 110 feet Record B = 3 Vibs 
over 220 feet 

r 
56-14 HZ Sweep. - 4 ms Record A = 3 Vibs 

over 110 f e e t 

i n CO 
-r-t C J t o . 

( ' • ' , 

'*:V' 
i t ita i ^^I-LJA .*,i^.i ''S-'-\, 
[ii I'., i ^ :2^ t-Kii^*-' 
UiL7i":.a.'i^-"idLt'Ji. 

.A,^ Kf ^^-i'^*2A:^^--P'y^-Xj^A7*,i'A.'sP--^A-Z^-\^-:^J^ 

..,.•_:>> 

rstr it 
•X-^y-P-AyS 

• - - ^ v ' .J4'4". 
X 

•-—.•^.j.'^*-_'H*-'>.'*Kvi"—' 

. J ^ A _ * _ — „ . . •«^. 

. j f ^ : . . - V . - - . . - - % . • ... 

l i t hk i - JLV' • 1 JfiS . i l i Iti: \iki;vrii.-ip: 
•t'iH>i*i^^^^ 

it,.i 

I it ivliw iTi^ i'Z t* i\*'' i,''t iS! if- S i 'A JA 3a 
if^^.W-T •'̂ ^ ^'^^2p7:j^Z,^d7^2iS\Z)i:)i 

Tj L-.1T#'-tU'-V^:A''^'t-^"'^'A'>^\ZKPZ2-^-'ZmZi 

2ipX3%:\ 

•^yy-
- - X - - ^ ^ - ^ 7 - LJ. 7̂ -

al 

•*v.'-i-'^^>--'^-^K'H^-. 

- ^ • : 

: l ( j i 

zppzidU 
i.L;_i;.;iJr4*rt.>«r.ti 

. jZi::p3k7j^XZy^.&.i7^iiUS^.. 

, . l i r.A.ii A.<K 2̂AZ&î .p> 'k.4K\-
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EXPERIMENTAL PROGRAM 

GEOPHONE SPREAD LAYOUT 

440'-

Vibrators 
vibrated at 
distances of ^ 
440', 2200' , and 
3960' from the 
spread. 

1650' 

^ r 110' 
I I o o o——o o o o -O O O O o——o~—o o 

- o o o o o O C-- o -o- - ô-- •—o o——o o——< 

o o o o o o o o o o o o e o——o 6 

N 
55' 

GEOPHONE PATTERNS 

110' pattern A 

- 5 5 ' 3 55' 

N 
55' 

-o—o—o-o—o—o 
I - V V-4.78' 

220' pattern B 

O O O , O -O" -O ' -O O —O o o o o --O O • O O O O " --•C • "O— • - o •—•<> o 

Bunched pattern C 

± ± 

_L 1 

-L 3 vibs stacked at VP 
_L for all 16 sweeps 

_L 

A 

B 

C 

o 
o 
o 
o 

"oooO 

o 
o 
o 
o 

o 
o 

24 phones in 2' 

1 
TOR;PATTERNS 

A 
1 

^ 

_L 

B 
_L-

± 

,-—Start 

TL 

^ - S t a r t 

of vibs 

± ^ 
of vibs 

± 

c i r c l e V 

V 

over 110' 

^ F i n i s h of 
vibs over 
110' 

over 220' 

J 

> 

.y 

>-Fin ish c 
y 7 vibs over 

220' 
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APPENDIX IV 

Ĉ  

OPERATING STATISTICS 

Crew Headquarters: 

Starting Date: 

Completion Date: 

Work Days: 

Total Hours: 

Profiles Completed: 

Linear Miles 

Length Line 1 
II It o 

3 

Clearfield, Utah 

South Gate - Hill Air Force Base 

May 16, 1979 (Experimental) 

June 12, 1979 (Line 3) 

22 days 

266,5 

629 

14.91 
5.08 miles 
6.08 miles 
3.75 miles 

V:L 



- 16-

APPENDIX V 

f: 

PERSONNEL AND EQUIPMENT 

Instrument Truck Number: 

Observers: 

Vibrator Mechanic: 

SSC Tractor Vibrator number: 

SSC Tractor Vibrator number: 

SSC Tractor Vibrator number: 

SSC Tractor Vibrator number: 

Permit Agent: 

Surveyors: 

Rodman: 

Party Manager: 

Seismologist/Phoenix Operator: 

Supervisor: 

2951 

R.K. Fain and G. Lucero 

D.G. Varner 

3141 

3142 

3143 

3144 

R.O. Markham 

E.K. Phelps and R. Strang 

L.A. Haddaway and M.O. MacConnel 

T.H. Vernon 

G. Flechtner 

J.E. Smatla 

• ^ , ' 
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APPENDIX VI 

n 

OPERATION METHODS 

Method used: 

Recording spread used: 

Offset distance: 

(source center to nest center) 

Station spacing: 

Geophone interval: 

Geophone type: 

VP Interval: 

Vibrator pattern 

Number of sweeps per vibrator 
per trace: 

Sweep: 

Equipment: 
Type vibrators: 

24 fold common depth point 

Inline asymettrical (36 traces west, 
12 traces east) 

440 feet - near traces (36,37) 
4920 feet - far trace 

n o feet 

9.56 feet between phones - centered 
on the recording station with first 
phone 4.78 feet from station flag. 
Total pattern length of 220 feet by 
0 feet wide. 2 strings of 12 phones 
connected in series - parallel giving 
24 phones per nest. 

EV-22, 8 Hz phones 

220 feet 

3 or 4 vibrators inline for total 
pattern length of 220 feet. 55 feet 
spacing when using 3 vibrators, approx
imately 37 feet spacing when using 
4 vibrators 

16 over 220 feet 

56-14,Hz 14 sec duration 

Center mount, SSC-VIBK Tractor 
mounted, (Appendix V) 

A diagram illustrating the geophone arrangement & vibrator pattern is shown 
on page 18. 
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GENERALIZED FIELD LAYOUT 

5940' 

3850' 

VP 

« e o e e e e e e e e « ee<Leeeee e 0 0 0 0 0 00 eo o o o o o o 

-*| k-110' 
geophone stations 36 

^ 4 4 0 ' ^ 4 4 0 ' ^ 1210' 

o o o o o o o o e o e e 

37 48 

DETAIL OF GEOPHONE ARRANGEMENT 

24 EV-22, 8 Hz 
geophones inline 
across the 
station X 

220' 

110' 110' 

-3.7 
= ^ i ^ 

•takeout 

DETAIL OF VIBRATOR PATTERN 

,Main cable to 
recording unit. 

110' 
Position 
of vibrators 
at start 

4 vibrators, 37 
feet apart, mov
ing inline over 
220 feet 

3 vibrators, 55 
feet apart, moving 
inline over 220 feet 

16 sweeps per vibrator 

Sweep frequency: 56-14 Hz 

110' 

VP 

± 

Position of vibrators at 
the end of 16 sweeps 

1 
*- 37' -,-1 

110' 

Contract .#2882 
Hill Air.Force Base Prospec 

Davis County, U.tah 
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APPENDIX VI (Contd.) 

(7 '. 

7. 

OPERATION METHODS (Contd.) 

Instrumentation: 
Amplifier recorder system 

Number of channels used 

Field filter: 

Tape: 

Format: 

Summing and correlation: 

Sample rate: 

DFS IV 

48 

12 Hz lowcut, 62 Hz Hi cut, 60 cycle 
notch filter in 

.5 inch, 9 track 

SEG-B, 800 BPI 

In trailer-mounted PHOENIX 704 
mini-computer system 

Recorded/processed at 4 ms 
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APPENDIX VI I 

PRE-STACK CORRECTIONS 

Seismic datum: 

Correctional Ve loc i ty : 

4800 feet 

5000 feet per second 

( ' 

REPLAY PROCESSING 

Filter: 

Trace muting: 

Sample rate: 

Deconvolution: 

Statics: 

Automatic Gain Control 

Migration: 

Final Presentations: 

15-18-55-60 Hz 0-1.5 sec 
13-15-40-50 Hz 1.5-4.0 sec 

90ms at 0 distance 
1300ms at 4920 feet 

4 ms 

28 ms predictive 

Automatic CDP alignments 

Time variant 

Wave equation 

Film display 
24 fold common depth point 
Migration of l ine 
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