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FOREWORD

This document summarized work performed by Gruy Federal, Inc. as part
of the Atlantic Coastal Plain Geothermal Drilling Program under DOE
Contract No. Et-78-C-D8-1558. Five of sixteen holes drilled in

Virginia under this program are summarized in this document.
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ABSTRACT

A description of the Atlantic Coastal Plain Geothermal Drilling Program
and data for the following Geothermal test holes drilled in Virginia are

summarized in this report:

Site No. 27 NASA/Wallops Island

Site No. 26 Isle of Wight

Site No. 25 Suffolk

Site No. 23 Oceana Naval Air Station
Site No. 28-A Cheriton
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SECTION 1. PROGRAM DESCRIPTION

INTRODUCTION

A, Program Responsibilities

Gruy Federal, Inc. of Houston, Texas, was selected by the Depart-
ment of Energy (DOE), Division of Geothermal Energy, to plan,
manage, and supervise the Atlantic Coastal Plain Geothermal Drilling

Program (ACPGDP). The objectives of this program are:

1. To provide 50 or more heat flow measurement holes,
approximately 1000 feet deep, in the sediments of

the Atlantic Coastal Plain;

2. To provide these test holes over an area large
enough to obtain a statistically comprehensive
understanding of the heat flow characteristics

of the Atlantic Coastal Plain; and

3. To locate the optimum site for a geothermal
resource exploratory well, drilled to basement
(approximately 6000 feet deep), after analysis
of the heat flow data.

The ACPGDP involves the cooperative effort of several organiza-
tions--the DOE, Virginia Polytechnic Institute and State University
(VPI&SU), the U.S. Geological Survey (USGS), appropriate state
agencies, and Gruy Federal, Inc.--~in the selection of drilling

sites, planning and execution of drilling and testing programs,

. establishment of engineering criteria, and development of work

schedules.



Work performed by Gruy Federal, Inc. at all Virginia sites is
described in this report. The Hole Data Reports Section contains
information on site location, lease and permit requirements,
drilling procedures, and hole completion and site cleanup at each

of the Virginia sites,

B. Site Selection Procedure

Requirements for a geothermal resource beneath the Atlantic Coastal

Plain Province are generally believed to consist of:

1. A radiogenic heat source (low-density granitic rock
high in uranium and thorium content) to provide high

heat generation;

2. An adequate thickness of insulating sedimentary rock

overlying the heat source; and

3. Favorable reservoirs (sedimentary rock with sufficient
porosity and permeability to transmit waters heated by

the radiogenic source).

In preparing the ACPGDP drilling Plan, Gruy Federal evaluated the
geologic and geomorphic characteristics of the Atlantic Coastal
Plain as they pertain to subsurface geology and drilling procedures.

The principal criteria used in this evaluation were:

1. Depth of sediments, based on basement surface data

(Fig. 1) and

2, Type of sediment overlying basement rock (Table 1).
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TABLE 1

ATLANTIC COASTAL PLAINS

Generalized Stratigraphic Sequences

Region State
1 Florida
11 Georgia
S. Carolina
I1I S. Carolina
N. Carolina
v Virginia
Maryland
Delaware

New Jersey

Stratigraphy*

Largely carbonates except for the basal-

upper and lower Cretaceous clastic section.

Upper Cretaceous sands and shales overlain
by shales and carbonates of Paleocene
through Miocene age.

Largely upper Cretaceous sands and shales.

Largely a sand-shale section, including a
thick sequence of lower and upper Cretaceous
clastic sediments overlain by a Paleocene-

Pleistocene clastic sequence.

*Generalizing from the detailed work of Brown, Miller, and Swain (1972)

and using earlier less-detailed studies of lithology distribution:

Legrand (1961), Drake and others (1959), and Emery (1966).



Application of these criteria indicates that the Atlantic
Coastal Plain can be divided into four regions, shown in
Fig. 2.

The site locations (Table 2) for the 1000-foot heat flow
measurement holes on the Atlantic Coastal Plain were selected
by VPI&SU scientists on the basis of their interpretation of
gravity field data and, in some cases, correlation between

high geothermal gradient and negative gravity anomalies.
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Figure 2. General Drilling Regions of the Atlantic Coastal Plain.




STATE

New Jersey

Delaware

Maryland

Virginia

SITE LOCATION

Fort Monmouth
Sea Girt
Forked River
Atlantic City
Cape May

Camp Barnes/Assawoman Bay

Lewes

State Tree Farm

Dover AFB/Frederica
Bridgeville

Salisbury State College
Crisfield Airport
Cambridge

Ocean City Airport
Ocean City

Ocean City

Salisbury Airport
Hebron

Salisbury

Snow Hill

Princess Ann

Kingston

Rehobeth

NASA/Wallops Station
Isle of Wight

City of Suffolk
Oceana Naval Air Station
Cheriton/Northampton
Creeds

Norfolk Naval Base
Langley Air Force Base

TABLE 2
DRILL SITE LOCATIONS

VPI NO.

40
41
39
38
36
34-E
34
34-C
35
54
31
32-A
33-A
30-A
43
43-1
47
45
46
53
52
51
50
29
26
25
23
28-A
22
24
27
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39
39
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38
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38
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STATE

Virginia

North Carolina

South Carolina

Georgia

DRILL SITE LOCATION CONT'D

SITE LOCATION VPI NO.
Wattsville 48
Withams 49
Atlantic 57
Accomack/Tagley 55
Eastville 56
Hampton 60
Smith Point 59
Suffolk 25-B
Engelhard 18
Manns Harbor 19
Elizabeth City 20
Barco 21
Kingston 16-A
Cherry Point 16
Beaufort 17
Camp Le Jeune 15
Sneads Ferry/Hayes 15-A
Wilmington 14
Southport 14-A
Myrtle Beach Air Force Base 13-A
Georgetown 12-8
Georgetown 12-A
Charleston Air Force Base 10
Seabrook 8-B
Paris Island 8-A
Delta Plantation 7-A
Savannah Airport 44
Shellman Bluff 6-A
Ludowici 4-B
Sea Island/Bay Colony 5-A
Waverly 3-A
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II.

Special Federal, State, Local or Landowner Requirements
A. Virginia State Requirements

The State of Virginia does not require the licensing or bonding of
out-of-state drillers. Well drilling permits are not required;
however, the complementary completion reports are required. State
Highway permits fof moves within the state were required for all
oversized/overweight vehicles, and in some instances, local highway
permits were also required. Toll road permits were required for
Highway 44 in Virginia Beach and a permit for the Hampton Bridge
and Tunnel. The Federal military bases and stations required
welding permits and water use permits. Certificates on Insurance
were also required at military bases. Main gate passes were needed

to enter each military facility.



SECTION 2. HOLE DATA REPORTS 10 ‘

Site No. 29, NASA/Wallops Island, Virginia

A, Site Location

The location of Site No. 29, NASA/Wallops Island, Virginia, heat
flow measurement hole is shown on Figure 1-1, a section of USGS 7%’
Quadrangle "Chincoteague West, Virginia". The coordinates of the
drill site are longitude 75° 27' 17" W, latitude 37° 56' 40" N.

The site, located near the Chincoteague Pumping Station on the NASA/
Wallops Island Satellite Tracking Station, has a ground elevation of

approximately 15 feet above sea level.

B. Lease/Letter Agreements, Permits, Licenses

Access to Site No. 29 was obtained by permission of the National
Aeronautics and Space Administration by letter agreement (Exhibit
I-1). A Commonwealth of Virginia Certification of Completion permit

was required and is shown in Exhibit I-2.

C. Environmental Information Survey

The envirommental information checklist supplementary information
required for the "Environmental Assessment, Geothermal Exploratory
Drilling Program, Eastern United States, Coastal Plains and Piedmont

Provinces" (DOE/EA-0015) is shown in Exhibit I-3.

D. Drilling Activities

Drilling activities at Site No. 29, NASA/Wallops Island, Virginia,
began September 6, 1978 and were completed September 11, 1978.
Figure 1-2, a schematic diagram of the completed hole, summarizes
data for Site No. 29. The daily drilling reports are shown in
Exhibit I-4. Cores and cuttings taken from the hole during drilling
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SITE NO.
GRUY FEDERAL. INC.

LOCATION

R1G: Warren George, Failing 1500 & Meyhew 1000

29

WELL NAMENASA, WALLOPS ISIAND

: LAT.

37°56'40"

LONG.75°%27'17"

COUNTY_Accomack

STATE Virginia

. @

DATE SPUDED: $,.1978 DATE COMPLETED:September 11, 1978

3

COLLAR
/.

hi_on

COLLAR
N

NEEDLE VALVE
/-f\ K
S

—_—— 4Ji" coLLAR

TAPPED BULL PLUG

2';fULL OPENING VALVE

h%“ x 2'' REGULAR SWAGE NIPPLE
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; 1 | 540 }565 0’
: e SURFACE cAsING [2_| 575 600 16"
. .l 8 5/8" csg. cmtd [3 | 980 1005 187
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A 5 * approximate
Y
CASING:
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0] 120 18~-5/8 J240 1 H 40 ST&C 3
- 1020 011020 14 93 1.55 ST&C 25
pPBTD_1018
ALL DEPTHS REFERENCE
GL

FIGURE 1-2 WELL SCHEMATIC WITH COMPLETION INFORMATION
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were delivered to VPI&SU. No electric logs were run on this hole.
Temperature logs were run by VPI&SU after the hole was cased; how-
ever, these data were not made available to Gruy. The completed

hole was left filled with water containing corrosion inhibitor.

E. Site Preparation, Layout and Cleanup

Prior to initiation of drilling at Wallops Island, Virginia, the
site area was almost level and had a well groomed grass covering.
For site preparation, a bulldozer dug one pit 35' long, 35' wide,
and 4' deep, and shallow pits for the water tank, mud pits, and
pumps. The 4' x 4' cellar was dug by hand 4' deep and boarded
over, After the hole was completed, the wellhead was installed
and an iron grate was placed over the cellar and locked. The

mud pit was vacuumed and the site was backfilled and leveled.



F. EXHIBITS 14
EXHIBIT I-1

GRUY FEDERAL, INC.

CONSULTANTS IN ENERGY SYSTEMS

1911 JerFersoN Davis Hwy., Surmre 500
ARLINGTON, VIRGINIA 22202
703/979-2955

July 27, 1978

2500 TanGLEWILDE. Suite 150
HousTton, TeExas 77063
713/785-9200

Dr. Robert Krieger

National Aeronautics and Space
Administration

Wallops Flight Center

Wallops Island, VA 23337

Dear Dr. Krieger:

Gruy Federal, Inc. is under Contract ET-78-C-08-1558 with the Division of
Geothermel Energy, U. S. Department of Energy, to drill a series of bore
holes along the Atlantic Coastal Plain from New Jersey to Florida. The

sites have been, or will be, coordinated with the respective State Geological
or Water Resources Boards and are under the overall coordination of

Dr. J. K. Costain, Virginia Polytechnic Institute and State University,
Blacksburg, Virginia.

The purpose of the drilling is to conduct a scientific geological study
attempting to find sources of residual heat in the coastal bed rocks. Use
of the site described below is critical to the study. The drilling program
was started at Fort Monmouth, NJ, and is continuing on the New Jersey coast
at present.

Gruy Federal requests permission to drill, case and cement one heat gradient
bore hole of 1,000' depth at a site described below:

Chincoteague West Quadrangle
Accomack County, Virginia
U. S. Department of Interior geologica1 Survey Map
Coordinates: N 37 56' 38"

W 75° 27' 11

or
Coordinates: N 37o 56' 25"

W 75~ 27' 23"

Find site selection to be by mutual agreement between your representative and
a representative of Gruy Federal.

An area of approximately one acre will be required for the site during actual
drilling operations for a period of about five days. Some soil disturbance
will occur, but will be restored to its original condition, leaving only a

4' x 4' x 4' cement lined pit with a hinged steel cover on the site. The cover
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will be flush with the surface. The 1,000' cased hole will be filled with
fresh water. For one year following, scientists from the State, Virginia
Polytechnic Institute, the U. S. Geological Survey and the U. S. Department
of Energy, under Gruy Federal responsibility, will conduct heat gradient
measurements of this water.

Gruy Federal shall be responsible and liable for accidents, injuries or
damages arising from its operations. The site will be restored insofar as
possible to its original condition, including resodding or replanting grass.
At your election, on completion of the heat gradient tests, the bore hole
will be returned to you for any use deemed appropriate or Gruy Federal will
plug and abandon the hole in accordance with federal and state laws.

The Division of Geothermel Energy, Department of Energy has made an
Environmental Impact Assessment of Geothermel Drilling Activity, Coastal
Plain and Piedmont Physiographic Provinces, Eastern United States, dated
December 1977. NEPA requirements for this action have been met by the
Department of Energy and there are no anticipated atmospheric, ecological,
environmental or historical site factors developing from this operation.

Your cooperation and assistance in this research are sincerely appreciated.
If you have any further questions concerning this operation, please call
Mr. G. W. Duncan, Manager Drilling and Resource Evaluation Division,
Houston, TX, at AC 703-785-9200, collect..

Mr. M. Keith Wible of your staff has been briefed on this matter.

If agreeable, you need only to countersign the original of this letter
agreement.

Respectfully yours,
W lyraind T (2,

W. Edward McCain
Agent and Attorney-in-fact
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1978-10,000

State Water Control Board
2. 0. Box 11143

1111 North Hamitton St.
lichmond, Va. 23230

COMMONWEALTH OF VIRGINIA
WATER WELL COMPLETION REPORT

{Certification of Completion/County Permitl

CuvcoTeacve West Quad

| ® Virginia Plane Coorginates
N

E

Latitgd! &’Longimdo
7°5 o~ N
'y 725°27°17” w

Topo Map No.

'® Elevation .
‘. Faormation
‘®Lithotogy

®River Basin

SProvince

®Type Logs

®Cuttings FACH (O I;

OWater Analysis

® Aquifer Test

County/City Stamp

EXHIBIT I-2
16
* 8BWCM No.

SWCH Permit
County Permit

Cartification af inspecting official:
This well does does not
meet code/low requirements.

S.

Date

For Office Use

®Owner &ﬂ%g AERQNAUTGCS A) ,SP&;E' AQMIQISZ&T’ oL

®Well Designation or Number_3I1T7E * 29

Tax Mao (.D. No,

Address ALLOP LA (M A Subdivision
Phone Section
Biock
® Drilling Contractor GRU! FEEEfAL (ne. Lot
Address 300 I VS TR Class Weil: | LA
Phone TEXAS ‘ 11 , THA .18
WELL LOCATION: (fent/miles direction) of
and feet/miles {direction} of

(1 possibie please include map showing location marked)

Date started

® Date completed SEP. “3 (278 Typerig f?OTAQ"/

I. WELL DATA: New \/ Reworked Deepened 2. WATER DATA ® Water temperature of
®Total depth /090 £F e ®Static water level lunpumped level-measured) fr
®Depth to bedrock  —— f1. ®Stabilized messured pumping water level ft
SHole size {A)so include reamed zones) , ®Stabilized yield gpm after hourt

® _7%m inches from o to 1000 ft. Natural Fiow: Yes No____ | flow rata: g pm
L inches from to fr. Comment on Quality
L] inches from o k. 3. WATER ZONES: From To
®Casling size l .0.} and material From To . From To
L 4 l inches from & to JOO0 ’ fr. From To . From To
Mmrwl 4. USE DATA:
Wt.perfoot_______ or wall thickness in. Type of use: Drinking_______, Livestock Watering \
4 inches from to fr. Irrigation Food procassing , Housshold
Material Manufacturing Fire safety_____, Cleaning
Wt. per foot or wall thickness in. Recreation . Aesthetic _____ , Cooling or heating
L4 inches from to f. Injection , Other
Material ®Type of facility: Domestic , Public water suppiy
Wt. per foot or wall thickness in. Pubtic institution Farm , Industry
eScreen size and mesh for each zone (where applicable) Commercial , Other
. inches from to ft. 5.PUMP DATA: Type @ Rated H.P,
i ®|ntake depth 9Capacity head
:Mesh s inches from Type 0 tr. 6. WELLHEAD: Typc well sesl SEE g?wes EZ
® Mesh size Tvype Pressure tank gal., Loc.
L4 inches from to 1. Sample tan , Measurement port
©® Mesh size Type Well vent , Pressure relisf valve
L4 inches from o ft. Gate valve , Check valive (when required)
® Mesh size Type Electrical disconnect switch on power supply
® Gravel pack 7. DISINFECTION: Well disinfected yes no
®From to ft. Date , Disinfectant used
® From to ft. Amount . Hours used
®Grout 8. ABANDONMENT (where applicable) ®yes no
*From _ Q. to /OQO . Type CLASS R CEMENT Casing puiled ves _ no not applicable
®From to k., Type Plugging grout Frem o material

B e e —
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9. State law requires submitting to the Virginis State Water Control Board information about groundwater and wells for every weii made in the Stats
intended for watar, or any other non-exemnt well. This information must be submitted whether the well is completed, on standby, or sbandoned.
information required inciudes: an sccurately end completely prepared water well completion report, full dsta from any aquifer pumping tests, drill
cuttings taken st ten foot intervals (unless exemption is secured), the results of any chemical analyses, and copies of any geophysicai logs. Quarterly
pumpage and use reports are required from ownaers of public supply and industrial weils. County or State permits 1o drill may be required in some parts of
the state. Some countiss require submission of & water well completion report. The Virginia State Health Department requires a water well completion

report tor public supply wells.

P. O. Box 268
Bridgewater, Va, 22812
703-828-259%

Southwest Reg. Off,
408 East Main Street
P.O.Box 476
Apingdon, Va. 24210
703-628-5183

Waest Centra! Reg. Off.
Executive Park

$306 A Paters Creek Road
Roanoke, Va. 24019
703-563-0354

P. O. Box 6616
Richmongd, Va. 23230
B804-257-1006

Tidewater Reg. Off,

287 Pembroke Office Park
Suite 310 Pembroke No. 2
Va. Beacn, Va. 23462
804-499-8742

Northern virginia Reg. Off.
5515 Cherokee Avenue
Suite 404

Alexandria, Va. 22212
703-750-9111

10. DRILLERS LOG (use additionsl Sheets if necessary) M. :“?,-“g‘;g:":!“o '&',F WELL CONSTRUCTION
DEPTH {feut) TYPE OF ROCK OR SOIL REMARKS Drifling
From To {color, material, fossils, hardness, {water, caving, cavities, Time
ote.) broken, core, shot, (etc.) {Min.)
METERS
O |6 SAvD
6 |73 |S/LT AVD ClAY M/S’//EA.L FRAGHEVES
SifeeL Fracmen,
77 (229 |siLt avp CLmy 4
THE IDESCRIPTIONS 0F Y7/ wELL, ARE
UNPUBLI SHED . For MoRE wEokMATIon) CALL
oOR gt TE
VicGw a Py T8cl WST.
Geopwysres DEFT,
De. Joe Lamprase
@e3) 9cr-¢rra
State Water Control Board Regional Offices 13.  Well lot dedicated? : Size f. X _ft.; Well house?
Valiey Reg. Of1. Pleamont Reg. Of1. Distance 10 nearest poliutant source f1., Type
116 North Main Street 4010 West Broad Street Distance to nearest property line ______ _ ft., Building .

{ certity that the information contained heremn is true and correct and that this wel
and/or system has been installed and constructed in accordance with the requirement
for we!l construction as specified in compliance with sopropriate county ar independen
city orginances and t ; laws and rules of the Commonwealth of Virginia.

Signature /éZ g /%«»g{ tSeal, Date_F£A, LBI, /j79‘

(Well driller or authorized person)
License No.

4.
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EXHIBIT I-3
SITE-SPECIFIC ENVIRONMENTAL INFORMATION CHECKLIST
HEAT GRADIENT HOLES
ATLANTIC COASTAL PLAIN GEOTHERMAL TEST PROGRAM
Site No. &q State VQ

Location _MQ;LM_Q/ Aewmadllt’cs g S&Ce

/Qﬂx'ﬂ fS/’mjb‘,M e [tk llo..,ﬂf [s /é«.na/j . Vg

A. GENERAL

1. Has federal, state and/or local environmental assessment been conducted

previously for the proposed drill site? Yes No V7 If yes,

provide a copy, if available.

2. Have all required permits, licenses, and/or agreements for the proposed

drill site been obtained? Yes [ No If no, explain.

3. Does the drill site fall within the habitat of rare or endangered species?

Yes No If yes, explain. E ' 70{
Ny Species OCCQ;ﬁLjI the aveaq of fhe g(’*@ﬁ

4. Are known archeological sites, historic sites, prime or unique farmland,

or natural landmarks within or visible from the site area? Yes

No \/ If yes, explain.

5. Will casing left in the hole protect all ground water aquifers? Yes (/

No If no, explain.

6. Will a directional survey be conducted in the drill hole? Yes
No If yes, at what interval? feet. 1If no, explain.

Mmi necessary For 1000° fon joro ‘,;cm«); hole




7.
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Will expected continuous noise levels from site operations be 65 dBA or

less at the nearest residence? Yes No_3/  If no, explain.
Erch 8V-TUCMC cncine e itped 1ot tua 17

Mo LUo4 - Cxcen & // ' AN Cm s <
le 6{0/2@ 0 ceuler Fedten cbov vegideddnl LSe,

4

B. SITE CONSTRUCTION

1.

Will additional land clearing be required for the drilling and data col-
lection activities (e.g., preparation of drill pad, road construction,

mud reserve pits, pipeline)? Yes No L//' If yes, describe.

Will the drill site and related roads be treated to minimize dust?

Yes No el If no, explain.

Are portable sanitary facilities or am approved septic system to be used

at the drill site? Yes [~ No If no, explain.

Will liquid and solid wastes be disposed in accordance with local regu-

lations? Yes L/// No If no, explain.

Will erosion control be required for excavated areas? Yes

No If yes, explain.




6.

Upon completion of proposed drilling and data collection activities, will
the site be restored to as natuzji/g condition as possible by regrading,

filling, and reseeding? Yes No If no, explain.

C. SAFETY

1.

2.

Will blowout preventers be used? Yes f:f/ No If no, explain.

Will fire extinguishers be located onsite? Yes No If no,

explain.

. Will engineering and mud logging personnel be onsite during drilling

" @

operations? Yes [ 5: No If no, explain.

Does an emergency plan exist for evacuating personnel?. Yes L~ No

If no, explain.

Will the drilling operations be conducted under a safety policy that en-

sures safe operating procedures and attention to job safety and health
protection? Yes ‘ el Yo If no, explain.

Completed from onsite inspection by:

_7‘5:fzzzéii2:22§7/éﬁééik$m74§?
Signature

Position: ; e/o/ 5/291/' Aesin

Date: /4«/7 27/ /978
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SAFETY POLICY

1. The safety policies of Gruy Federal, Inc. are defined by the joint requirements of:

a. the Occupational Safety and Health Act of 1970, as defined and enforced by the
Occupational Safety and Health Administration (0SHA) of the Department of Labor
with respect to job safety and health protection, and

b. the safe operating procedures, inspection and training programs, and accident
investigation forms of the International Association of Drilling Contractors,
whether involving drilling rigs or other equipment.

. OSHA requirements are summarized in the 10" X 16" plastic laminated JOB SAFETY AND

HEALTH PROTECTION sign, GPO: 1974 0 - 537-604; IADC procedures and inspection and

report forms are summarized in the booklet Qutline for Drilling Rig Safety Program,
compiled by the |ADC Safety Publications Subcommittee, revised 1976. Both of these
documents are required to be displayed, reviewed at regular intervals by all super-
visory personnel, and followed in concept and practice in all Gruy Federal operations
involving job safety and health protection.

. All Gruy Federal subcontractors and/or third party services are required to maintain

meaningful and effective safety programs that include scheduled training and drills
for personnel, and scheduled maintenance and testing of safety equipment.

In addition, all Gruy Federal field operations and all subcontractors and/or third
party services to Gruy Federal field operations are required to maintain familiarity
with and follow the recommended safe operating procedures and guidelines of the
Accident Prevention Manual, IADC, revised edition, October, 1975.

. The Gruy Federal Project Manager or his designated field representative shall have

responsibility for maintaining these safety policies through:
a. inspection of all equipment and materiel,

b. inspection of personnel and equipment performance in safety drill or demonstration,
upon request, and

c. shutdown or exclusion from the job of any operation, materiel or personnel whose
temporary condition or malfunction violates or jeopardizes the requirements of

these safety policies.

February, 1978 Alan Lohse

Executive Vice President



EXHIBIT I-4
Meyhew 1000 2500 TANGLEWILDE, SUITE 150 ,,
GRUY FEDERAL, INC. HOUSTON, TEXAS 77063 .
(713) 785-9200

DAILY DRILLING REPORT

JOB NO. 3022 WELL NO. #29-NASA/WALLOPS STATION

DATE September 6, 7, 1978 COUNTY Accomack STATE Virginia
REPORT NO. 1 . REPORTED BY Radford

DEPTH PROGRESS

ACTIVITY AT REPORT TIME

TIME LOG
FROM TO ELAPSED OPERATIONS

Meyhew 1000 drilled to 120 feet, ran
surface casing (3jts 8-5/8"):and cemented
to 120 feet



Failing 1500 2500 TANGLEWILDE, SUITE 150 o3
GRUY FEDERAL, INC. HOUSTON, TEXAS 77063
(713) 785-9200

DAILY DRILLING REPORT

JOB NO. 3022 WELL NO. #29-NASA/WALLOPS STATION

DATE September 8,9, 1978 COUNTY Accomack STATE vyirginia
REPORT NO. 2 REPORTED BY Radford

DEPTH PROGRESS

ACTIVITY AT REPORT TIME Waiting on rig to complete hole.

TIME LOG
FROM TO ELAPSED OPERATIONS

Waiting on rig to complete hole.



Failing 1500 2500 TANGLEWILDE, SUITE 150

GRUY FEDERAL, INC. HOUSTON, TEXAS 77063 24.
(713) 785-9200

DAILY DRILLING REPORT

JOB NO. 3022 WELL NO. 59-NASA/Wallops Station

DATE September 10, 1978 COUNTY  Accomack STATE yirginia
REPORT NO. 3 REPORTED BY Radford

DEPTH PROGRESS

ACTIVITY AT REPORT TIME Preparing to run casing.

TIME LOG
FROM TO ELAPSED OPERATIONS

Drilled to 540 feet.

Core #1, 540 to 565 feet, no recovery.

Drilled to 575 feet. :

Core #2, 575 to 600 feet, 16 feet recovery.
Drilled to 980 feet. .
Core #3, 980 feet to 1005 feet, 18 feet recovery.
Drilled to 1020 feet.
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. Failing 1500 2500 TANGLEWILDE, SUITE 150

GRUY FEDERAL, INC. HOUSTON, TEXAS 77063
(713) 785-9200

DAILY DRILLING REPORT

JOB NO. 3022 WELL NO. #29 - NASA

DATE September 11, 1978 COUNTY Accomack STATE virginia
REPORT NO. 4 REPORTED BY Radford/Smith

DEPTH - PROGRESS

ACTIVITY AT REPORT TIME

TIME LOG
FROM TO ELAPSED OPERATIONS

Ran 28 joints 4-~1/2 9.5# per ft. J-55 ST&C
casing. Cemented with 300 sxs HCL. Good
Returns. Bump plug at 2145 hours. Held OK

Ran Halliburton wireline to 1000 ft. Well
Complete. Rigging down to move to Ocean City #43



II.

Site No. 26, Isle of Wight, Virginia

A. Site Location

The location of Site No. 26, Isle of Wight, Virginia, heat flow
measurement hole is shown on Figure 2-1, a section of USGS 7%'
Quadrangle "Smithfield, Virginia'". The coordinates of the drill
site are longitude 76° 42" 09" W, latitude 36° 54' 30" N. The
site, located in an agricultural field east of Isle of Wight,
Virginia, has a ground elevation of approximately 70 feet above

sea level.

B. Lease/Letter Agreements, Permits, Licenses

Access to Site No. 26 was obtained by permission of the County
Administrator, Isle of Wight County, by letter of agreement
Exhibit II-1 A Commonwealth of Virginia Certification of

Completion permit was required and is shown in Exhibit II-2,

C. Environmental Information Survey

The environmental information checklist, supplementary information
required for the "Environmental Assessment, Geothermal Exploratory
Drilling Program, Eastern United States, Coastal Plains and Piedmont

Provinces" (DOE/EA-0015) is shown in Exhibit II-3.

D. Drilling Activities

Drilling activities at Site No. 26, Isle of Wight, Virginia, began

‘September 20, 1978 and were completed on September 26, 1978. Figure

2-2, a schematic diagram of the completed hole,; summarizes data for
Site No. 26. The daily drilling reports are shown in Exhibit II-4

and Exhibit II-5 is an operations summary of Site No. 26. Cores

26
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LOCATION SITE #26, ISLE OF WIGHT, VA,
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RIG:

SITE NO. 26

GRUY FEDERAL, INC. WELL NAME Isle of Wight 28
LOCATION: LAT.._36°54'0Q3" N
LONG. 76°24'09" W
ENERGY SERVICE COMPANY- Rig 17 COUNTY_ Isle of Wight  ¢yatgVirginia
DATE SPUDED:_September 23, 1978 pATE COMPLETED: September 25, 1978
N%éDLE VALVE
TAPPED BULL PLUG
B
COLLAR
.
Z'kaLL OPENING VALVE
COLLAR
N
43" x 2'" REGULAR SWAGE NIPPLE
— L3 COLLAR
CORES:
NO.] FROM | TO RECOVERY
1 256 281112 feet
2 | 9781100315 feet
HOLE SIZE:
DEPTH HOLE CSG. MUD *
4%" csg. cmtd. FROM | TO SIZE IN. |S1ZE IN. ViIS.| WT.
to surface with o 1 1018 7-7/8 uk 45 9.5
275 sx HLW +
2% CaCl,
* approximate
CASING:
SIZE WT NO.
FROM | TO IN. |g/Fr| GRADE | fHREAD | (oo
0 1004 4% 9.5 | J-55 ST&C 25

TD____1018'
PBTD_—3g99t

ALL DEPTHS REFERENCE

KDB + 11' to GL

FIGURE 2-2 WELL SCHEMATIC WITH COMPLETION INFORMATION



and cuttings taken from the hole during drilling were delivered
to VPI&SU. No electric logs were run on this hole. Temperature
logs were run by VPI&SU after the hole was cased; however, these

data were not made available to Gruy.

E. Site Preparation, Layout and Cleanup

Prior to initiation of drilling at Isle of Wight, Virginia, the
site area was almost level and had a mature crop of peanuts that
covered it. For site preparation, a bulldozer dug two pits 35'
long, 5' wide, and 4' deep, and cleared one acre of the planted
peanuts. The 4' x 4' cellar was dug by hand 4' deep and boarded
over. After the hole was completed, the wellhead was installed
and an iron grate was placed over the cellar and locked. The mud

pit was vacuumed and the site was backfilled and leveled.

29



EXHIBIT II-1 30 .

GRUY FEDERAL, INC.

ConNsuLTANTS IN ENERGY SysTeEMms

2500 TANGLEWILDE. Suite 150 1911 Jerrerson Davis Hwy, Suite 500
HousTon, Texas 77063 ARLINGTON. VIRGINIA 22202
713/785-9200 703/979-2955

August 4, 1978
Mr. Michael Nyers AUG T 1978
County Administratar
Isle of Wight County
Isle of Wight, Va. 23397

Dear Sir:

Gruy Federal, Inc. 1is under Contract ET-78-C-08-1558 with the Division
of Geothermal Energy, U. S. Department of Energy, to drill a series

of bore holes along the Atlantic Coastal Plain from New Jersey to
Florida. The sites have beer, or will be, coordinated with the re-
spective State Geological or Water Resources Boards and are under

the overall coordination of Dr. J. K. Costain, Virginia Polytechnical
Institute and State University, Blacksburg, Virginia.

The purpose of the drilling is to conduct a scientific geological
study attempting to find sources of residual heat in the coastal bed
rocks. Use of the site described below is critical to the study.
The drilling was started at Fort Monmouth, N. J. and is continuing
on the New Jersey coast at present.

Gruy Federal requests permission to drill, case and cement one heat
gradient bore hole of 1,000' depth at the site described below:

Smithfield Quadrangle
Isle of Wight County, Va.
U. S. Department of Interior Geological Survey Map
Coordinates: N36° s4' 42
W76° 42' 18"

Final site selection to be by mutual agreement between your represent-
ative and a representative of Gruy Federal.

An area of approximately one acre is required for the site during
actual drilling operations for a period of about five days. Some
soil disturbance will occur but will be restored to its original
condition leaving only a 4' X 4' X 4' cement.lined pit with a hinged
steel cover on the site. The cover will be flush with the surface.
The cased hole will be filled with fresh water. For one year follow-
ing, scientists from the State, Virginia Polytechnical Institute,

the U. S. Geological Survey and the U. S. Department of Energy, under
Gruy Federal responsibility, will conduct heat gradient measurements
of this water.



GRUY FEDERAL, INC. Page 2 31

Gruy Federal shall be responsible and liadle for accidents, injuries
or damages arising from its operations. The site will be restored
insofar as possible to its original condition, including resodding
or replahulng grass. On completion of the heat gradient tests, at
your election the bore hole will be turned over to you for any use
deemed appropriate or Gruy Federal will plug and abandon the hole
in accordance with federzl or state laws.

The Division of Geothermal Energy, Department of Energy, has made an
Environmental Impact Assessment of Geothermal Drilling Activity,
Coastal Plain and Piedmont Phys1ographlc Frovinces, bastern United
States dated December 1977. NEPA requirements for this action have
been met by the Department of Energy and there are no anticipated
atmospheric, ecological, environmental or historic site factors
developing from this action. The assessment is on file with Mr. E.
W. Ramsey, Dlrector, Hydrologic Division, State Water Control Board,
2111 Hamilton St., Richmond, Va. Phone 804-257-0056.

Your cooperation and assistance in this research are sincerely appre-
ciated. If you have any further questions concerning this matter

please call Mr. G. W. Duncan, Manager, Drilling and Resource Evalua-
tion Division, Gruy Federal, Houston, Tx at AC 713-785-9200, collect.

If agreeable, you need only to countersign the original of this letter
agreement and mail it to Mr. Duncan at our Houston office.

Respectfully yours,

%/ St 72

W. Edward McCain
Agent and Attorney-in-fact

Approved ,’/{7“4// /Q;ngQV\’"




‘orm QW.2
1978-30,000

\tate Water Control Board
', 0. Box 11143

‘111 North Hamilton St.
lichmond, Va. 23230

SmirnereLd Quad

® Virginia Plane Coordinates

Latitude & Longitude
[ , ’ N

7G°%42°09 " w

* Topo. Mep No.

¢ Ejevation

® Formation

® Lithology

sRiver Basin

3Province,

?Type Logs

sCuttings EACH @# +

SWater Anslysis

* Aquiter Test

COMMONWEALTH OF VIRGINIA
WATER WELL COMPLETION REPORT

(Certification of Completion/County Permit)

EXHIBIT II-2 32

® BWCM No.

SWCB Permit
County Permit

Certification of inspecting official:
This well does does not
meet code/low requirements.

S.

Date
County/City Stamp For Office Use

sowner_/SLE OF WicyT
®Weil Designation or Number_S/7& * R 6 Tax Map 1.D. No.

Address [SLeE OF W/ T | LiRGriA 23397 | Subdivision

Phone Section

Block

®Drilling Contractor (»& Fe ERAL /UC-. Lot

Address 2800 TAMGLE LoiL (SO foviTus Claes Weit: | LA

Phone 7Exa s nus , HIA RIIT)

WELL LOCATION: (5.5 (tewt/mites_S WJ __direction) of Bond 10 ocw fond) 258

and feet/miles (direction} of

(if possible please include map showing location marked)

Type rig_ Ko TARY

Date started %éo( 782 _© Date completed _MZB

WELL DATA: Naw 1~ Rewarked Deepened 2. WATER DATA © Water temperature Of
®Total depth O/ 87 ft. ®Static water level (unpumpaed level-measured} [
®Depth to bedrock_~— ft. ®Stabilized measured pumping water level ft
®Hole size (Also include reamed zones) ®Stabilized yield gpin after houn
o 778 __inches from o o _LO/8 fr. Natural Flow: Yes No____, fiow rate: gpm
L inches from to ft. Commant on quality
L] inches from to ft. 3. WATER 2ZONES: From To
®Casing size (1.D.) and materisl From To . From To
. inches from "3 to ]0/¥ f1. From To . From To
Mazterial 4. USE DATA:
Wt. per foot or wall thickness in. Typs of use: Drinking . Livestock Watering
. inches from 10 f. trrigation .. F 0od processing , Housshold
Material Manufacturing , Fire safety _____, Cleaning
Wi. per foot or wall thickness in, Recreation , Aesthetic _____, Cooling or hesting
® inches from to ft. Injection , Other
Material ®Type of facility: Domestic , Pubiic water supply
Wt. per foot or wall thickness in. Public institution Farm , Industry
eS5creen size and mesh for each zone (where applicable) Commercial , Other
[ inches from to fr. S. PUMP DATA: Type ¢ Rated H.P,
® Mesh size Type ®intake depth 9 Capacity at head
o inches from 10 fr. 6. WELLHEAD: Typc weil seal_SEE E[GueE B
® Mesh size Type Pressure tank gal., Loc. T
. inches from to ft. Sample tap , Messurement port
® fMesh size Type Well vent , Prassure relisf vaive
. inches from to ft. Gate vaive , Check vaive (when required)
® Mesh size Type Electrical disconnect switch on power supply
® Gravel pack 7. DISINFECTION: Well disinfected yes no
®From to ft. Date , Disinfectant used
® From to 1. Amount , Hours used
e Grout 8. ABANDONMENT {(where applicable) ®yes no
sfrom w0 /014 it Type (LRSS A CEMEVT Casing pulied ves no not applicable
®From to ft., Type Ptugging grout From to material

D —
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9. Stme law requires submitting w10 the Virginia State Water Control Bosrd information sbout groundwater snd watls for every well made in the Stats
intenced for weter, or any other non-exempt well. This information must be submitied whether the well is compieted, on dby, or aband d
Information required includes: an accurately and completely Drepsred water well completiun repary, full date from any aquiter pumping tests, drill
cuttings taken st ten foot intervals (uniess exemption is secured), the resuits of any chemicai analyses, and copies of sny geophysical jogs. Quarterly
pumpage and use reports sre required from owners of public supply and industrial wells. County or State permits to drill may be required in some parts of
the state. Some counties require submission of 8 water well compistion report. The Virginia State Heaith Department requires & water well completion

report for public supply wells,

12 DIAGRAM OF WELL CONSTRUCTION

10. ORILLERS LOG (use additional Sheets if necessary) 1. A "
{with dimensions)
DEPTH (towr) TYPE OF ROCK OA SOtL REMARKS Drilling
From To {color, material, fossils, hardnem, {water, caving, cavities, Time
one) broken, core, shot, (ste.) (Min.)

0 |64 | ul fiss tand
69 |1a¢ f‘;u-cmw
5 12y g,&«.cowteﬂamé
1285|734 %m[

134 1192 I tonraa send
1?22 |20/ ﬁ%%’ﬂl—m‘d
Aol |ar3 m»oﬂjm

213 | 293 | iy foa ¥ Comnea famd
X9 31296 | i amadliinn tanof.

irformalitn. @l

v
@o3) ger-crra

Stats Water Control Board Regional Offices 13, Well ot dedicated? ;Size fr. X fr.. Well house?
Vatiey Reg. Of1. Pleamont Reg. Off. Distance 10 nearest potiutant source ft., Typc'

116 North Main Street 4010 West Broad Street Distance 10 nearest property line tt., Building ft.
P. O. Box 268 P. O. Box 68616

Briggewater, Va. 22812 Richmond. Va. 23230

703-828-2595 804-257-1006

Southwaest Reg. Off. Ticewater Reg. O, 14. ! certify that the information contained herein is true and correct and that this well
408 East Main Street 287 Pembroks Office Park and/or system has been installed and constructed in accordance with the requirements
for well construction as specified in compliance with sppropriste county or indepsndent

P 0. 4 P .
AD?N:I::. \:: 24210 f/:'."a::;:_ \'/’:',;;:;; °-2 city ordinances and the iawx and rules of the Commonwaeatth of Virginia.

703-628-5183 804-499-8742 /

viest Central Reg. Off. Northern Virginia Reg. Off. Signlturn% IV . (Seal), Date =&, /ﬂ779
Executive Park 5515 Cherokee Avenue (Well drilter or authorized person}

5306 A Peters Creek Road Surte 404 License No.

Roanoke, Va. 24019 Alexandria. Va. 22312

703-563-0354 703-750-9111
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SITE-SPECIFIC ENVIRONMENTAL INFORMATION CHECKLIST
HEAT GRADIENT HOLES
ATLANTIC COASTAL PLAIN GEOTHERMAL TEST PROGRAM

Site No. Qé State \/I E ,
Location /SLE OF WI:? A ’;} //I/P,

A. GENERAL

1!

Has federal, state and/or local environmental assessment been® conducted

previously for the proposed drill site? Yes No K : If yes,
provide a copy, if available.

Have all required permits, licenses, and/or agreements for the proposed

drill site been obtained? Yes x No If no, explain.

Does the drill site fall within the habitat of rare or endangered species?
Yes No )_( If yes, explain. ST~ y

bhot o SPECIES Occupy THE APEA AT 7248

16857 </TE

Are known archeological sites, historic sites, prime or unique farmland,

or natural landmarks within or visible from the site area? Yes

No d, If yes, explain.

Will casing left in the hole protect all ground water aquifers? Ye;d
No If no, explain.

Will a directional survey be conducted in the drill hole? Yes
No & If yes, at what interval? feet. If no, explain.
% £ 2 73Da 7 AN o SOLE
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7. Will expected continuous noise levels from site operations be 65 dBA or

less at the nearest residence? Yes No X If no, explain.
Eaci 8v-71 GMC EnNcws EQUIPPIED Wiild Twve 47
v SR JO4-Ot AXI M SILENCERY,  MAXIMU A NQisS LEVES

Voy

SITE CONSTRUCTION

1. Will additional land clearing be required for the drilling and data col-
lection activities (e.g., preparation of drill pad, road construction,
nud reserve pits, pipeline)? Yes No_X_ If yes, describe.

2. Will the drill site and related roads be treated to minimize dust?
Yes No_ X If no, explain. NOT NEEDED

3. Are portable sanitary facilities or an approved septic system to be used
at the drill site? Yes X No If no, explain.

4. Will liquid and solid wastes be disposed in accordance with local regu-
lations? Yes )( No If no, explain.
—— e

5. Will erosion control be required for excavated areas? Yes

No )(. 1f yes, explain.




6. Upon completion of proposed drilling and data collection activities, will
the site be restored to as natural a condition as possible by regrading,
filling, and reseeding? Yes Zg No If no, explain.

C. SAFETY

l.

2'

Will blowout preventers be used? Yes 25 No If no, explain.

Will fire extinguishers be located onsite? Yes 25 No If no,
explain.

Will engineering and mud logging personnei be onsite during drilling
operations? Yes E No If no, explain.

-Does an emergency plan exist for evacuating personnel? Yes/>< No

If no, explain.

. Will the drilling operations be conducted under a safety policy that en-

sures safe operating procedures and attention to job safety and health

protection? Yes 25__ No If no, explain.

Completed from onsite inspection by:

Signature

Position: 71/ ) Z;k4fA/IA:£Tt’
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GRUY FEDERAL, INC.

° :

SAFETY POLICY

1. The safety policies of Gruy Federal, Inc. are defined by the joint requirements of:

a. the Occupational Safety and Health Act of 1370, as defined and enforced by the
Occupational Safety and Health Administration (0SHA) of the Department of Labor
with respect to job safety and health protection, and

b. the safe operating procedures, inspection and training programs, and accident
investigation forms of the International Association of Drilling Contractors,

whether involving drilling rigs or other equipment.

2, OSHA requirements are summarized in the 10" X 16" plastic laminated JOB SAFETY AND
HEALTH PROTECTION sign, GPO: 1974 0 -~ 537-604; IADC procedures and inspection and
report forms are summarized in the booklet Outline for Drilling Rig Safety Program,
compiled by the IADC Safety Publications Subcommittee, revised 1976. Both of these
documents are required to be displayed, reviewed at regular intervals by all super-
visory personnel, and followed in concept and practice in all Gruy Federal operations
involving job safety and health protection.

3. All Gruy Federal subcontractors and/or third party services are required to maintain
meaningful and effective safety programs that include scheduled training and drills
for personnel, and scheduled maintenance and testing of safety equipment.

4. In addition, all Gruy Federal field operations and all subcontractors and/cr third
party services to Gruy Federal field operations are required to maintain familiarity
with and follow the recommended safe operating procedures and guidelines of the
Accident Prevention Manual, IADC, revised edition, October, 1975.

5. The Gruy Federal Project Manager or his designated field representative shall have
responsibility for maintaining these safety policies through:

a. inspection of all equipment and materiel,

b. inspection of personnel and equipment performance in safety drill or demonstration,
upon request, and

c. shutdown or exclusion from the job of any operation, materiel or personnel whose
temporary condition or malfunction violates or jecpardizes the requirements of

these safety policies.

February, 1978 Alan Lohse
Executive Vice President
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2500 TANGLEWILDE, SUITE 150 ‘
GRUY FEDERAL, INC. HOUSTON, TEXAS 77063
(713) 785-9200

DAILY DRILLING REPORT

JOB NO. 3022 WELL NO. #26 - Isle of Wright

DATE September 20, 1978 COUNTY South Hampton STATE Virginia
REPORT NO. ! REPORTED BY Radford/Smith

DEPTH  — PROGRESS —-

ACTIVITY AT REPORT TIME Rig enroute from Dover AFB

TIME LOG
FROM TO ELAPSED OPERATIONS

Rig enroute from Dover Air Force Base.
Overnight vicinity of Fort Belwvar.
ETA rig - Isle of Wright - 1600 hours 9/20/78




2500 TANGLEWILDE, SUITE 150
GRUY FEDERAL, INC. HOUSTON, TEXAS 77063
(713) 785-9200

DATILY DRILLING REPORT

JOB NO. 3022 WELL NO. #26 - Isle of Wright

DATE September 21, 1978 COUNTY Seouth Hampton STATE Virginia
REPORT NO. 2 REPORTED By Radford/Smith

DEPTH PROGRESS

ACTIVITY AT REPORT TIME Moving to location

TIME LOG
FROM TO ELAPSED OPERATIONS
0700 0600 23 hrs. Moving. Rig on location at 1830 hours.

Moving in other equipment. Rigging up
Estimate speed this PM.,
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Rig 17
GRUY FEDERAL, INC.

JoB No. 3022

DATE September 22,1978
REPORT NO. 3

DEPTH

ACTIVITY AT REPORT TIME

TIME LOG
FROM TO ELAPSED
0600 0600 24 hrs.

2500 TANGLEWILDE, SUITE 150
HOUSTON, TEXAS 77063
(713) 785-9200

DAILY DRILLING REPORT

WELL No. #26 - Isle of Wright

COUNTY Southampton sTATE Virginia

REPORTED BY Radford/Smith

PROGRESS

OPERATIONS

Moving in and rigging up. Truck with tools,
mud materials, and pick-up with power swivel
did not arrive at location. Had departed

Snow Hills. Could not locate on road. Spud

use delayed accordingly

AO‘I’




Rig 17
. & 2500 TANGLEWILDE, SUITE 150
GRUY FEDERAL, INC. HOUSTON, TEXAS 77063
(713) 785-9200

DAILY DRILLING REPORT

JOB NO. 3022 WELL No. #26 - Isle of Wright

DATE September 23, 1978 COUNTY Southampton sTATE Virginia
REPORT NO. % REPORTED By Radford/Smith

DEPTH 350' PROGRESS 350’

ACTIVITY AT REPORT TIME Drilling

TIME LOG

FROM TO ELAPSED OPERATIONS

0600 1530 9-1/2 hrs. RU and change over to power swivel. Mount
power swivel controls, change connection on
hose to fit power swivel.

1530 1900 3-1/2 Drilling mouse hole and rat hole

1900 2200 3 Drill from 0 - 256'. First core point

2200 2230 .5 POH

2230 2300 .5 PU core barrel

2300 2330 .5 GIH with core barrel

2330 0100 1-1/2 Cored 265 - 281'

0100 0130 .5 POH with core barrel

0130 0300 1-1/2 LD and dress core barrel. 12 feet recovery

0300 0400 1 RIH with 7-7/8" bit

0400 0600 2 Drill 281 - 350'

Total 24 hrs.
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Rig 17

2500 TANGLEWILDE, SUITE 150
GRUY FEDERAL, INC. HOUSTON, TEXAS 77063

(713) 785-9200

DAILY DRILLING REPORT

JOB No. 3022 WELL No. #26 - Isle of Wright

DATE September 27, 1978 COUNTY Southampton sTATE Virginai
REPORT NO. 5 REPORTED BY Radford/Smith

pEpTH = 978 PROGRESS 028’

ACTIVITY AT REPORT TIME RIH with core barrel

TIME LOG
FROM TO ELAPSED OPERATIONS
0600 - 2200 16 hrs. Drill from 350 - 885'
2200 2230 .5 hr. Replace packing in centrifugal pumps
2230 0500 6-1/2 hrs. Drill from 885 - 978’
0500 0600 1 hr, Circulate and POH to core
Total 24 hrs.

‘@



Rig 17
2500 TANGLEWILDE, SUITE 150
‘ GRUY FEDERAL, INC. HOUSTON, TEXAS 77063
(713) 785-92C0

DATLY DRILLING REPORT

JOB.No. 3022 WELL NO. #26 ~ Isle of Wright

DATE September 25, 1978 COUNTY Southampton STATE Virginia
REPORT NO. 6 REPORTED BY Radford/Smith

DEPTH 1018’ PROGRESS 43"

ACTIVITY AT REPORT TIME Preparing to move

TIME LOG

FROM TO ELAPSED OPERATIONS

0600 0630 .5 hrs PU core barrel

0630 0730 1 RIH with core barrel

0730 0900 1.5 Cored 978' - 1003’

0900 0930 .5 POH with core

0930 1030 1 L.D. core barrel. Recovered 15'. Dress
core barrel

1030 1100 .5 RIH with 7-7/8 inch bit

1100 1200 1 Drill to 1018'

1200 1330 1.5 POH. L.D. drill pipe

1330 1430 1 RU to run 4-1/2 inch casing

1430 1630 2 Run 25 joints 4-1/2" casing., Tally 1014 feet

1630 1730 1 Cement with 275 sxs Halliburton light weight
with 2 per cent calcium chloride mixed at 13.6
ppg. Bump plug 1000 psi

1730 1800 .5 RD Halliburton

1800 0600 12 R. D, Heading out trucks and change oil in engine

Total 24 hrs
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2500 TANGLEWILDE, SUITE 150 .
GRUY FEDERAL, INC. HOUSTON, TEXAS 77063

(713) 785-9200

DAILY DRILLING REPORT

JOB NO. 3022 WELL NO. #26 - Isle of Wright

DATE September 26, 1978 COUNTY Southampton STATE virginia
REPORT NO. 7 REPORTED BY Radford/Smith

DEPTH 1018"' PROGRESS

ACTIVITY AT REPORT TIME Completed well

TIME LOG
FROM TO ELAPSED OPERATIONS
0600 0930 3.5 hrs. Wait on moving hours for permit loads

Final Report - Moving to Site #25, City of
Suffolk
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October 3, 1978

OPERATIONS SUMMARY

OPERATOR : Gruy Federal

LEASE : Isle of Wright

WELL : No. #26

COUNTY : Isle of Wright, Virginia

AEREEERERERREREREEEEKEEEEREERREEREERRREERERRRRERRERRRREEREREREREERERERERRE

9/21/78 Report #1. Rig & equipment in route from Dover, Delaware to Isle of
Wright, Virginia. Rig got on location last night @ 6:30 p.m. on 9-20-78. Part of the
equipment is still in route.

9/22/78 Report #2. Activity at report time: RU. Operations last 24 hrs.: The
reports still in process of moving equip. from Dover, Delaware to Isle of Wight #26
in Virginia.

9/23/78 Report #3. TD 350'. Activity at report time: Drlg. Operations last 24
hrs.: 111 hrs. moving rig & RU. Changing over to power swivel. Change over
controls, kelly hose unions. RU 1" hose for power swivel, hydraulic hoses. 3% hrs.
drlg. mouse hole & rate hole. 3 hrs. drld. to 256' @ 1st. core pt. % hr. POH for l1st.
core. % hr. WIH w/core barrel. 2 hrs. coring from 256'-276'. 1 hr. POH w/core
barrel #1. 11 hrs. LD core barrel. Re-dressing core barrel. Had 12' recovery. 1
hr. GIH. 2 hrs. drlg. from 281'-350".

9/24/78 Report #4. TD 350'. Activity at report time: Drlg. Operations last 24
hrs.: 16 hrs. drlg. from 350'-885'. % hr. shut down pack centrifugal charge pump.
6% hrs. drlg. from 885'-995' to coring zone. 1 hr. POH to core.

8/25/78 Report #5. TD 1018'. Activity at report time: Preparing to move rig.
Operations last 24 hrs.: % hr. PU core barrel. 1 hr. GIH w/core barrel. 1% hrs.
cored from 978'-1003'. % hr. POH w/core. Recovery 15'. 1 hr. LD core barrel.
Re-dressed core barrel. ¥ hr. GIH w/bit. 1 hr. drl. 20' & cire. hole. 1% hrs. LD
D.P. 1 hr. RU to run 431" esg. 2 hrs. run 431" esg. 25 jts. Pipe tally 1014'. 1 hr.
emt. 431" csg. w/275 sks. of Halliburton lite wt. w/2% CaCl 13.6 ppg & 1.54 yield.
1 hr. RD Halliburton. 11 hrs. RD & loading on trucks. WO Monday morning to
move rig @ 9:30.

GOLDEN ENGINEERING, INC.
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Site No. 25, Suffolk, Virginia

A. Site Location

The location of Site No. 25, Suffolk, Virginia, heat flow meas-
urement hole is shown on Figure 3-1, a section of USGS 7%’
Quadrangle '"Bowers Hill, Virginia". The coordinates of the
drill site are longitude 75° 28' 45" W, latitude 36° 51' 01" N.
The site, located in an abandoned Army Nike site, has a ground

elevation of approximately 25 feet above sea level.

B. Lease/Letter Agreements, Permits, Licenses

Access to Site No. 25 was obtained by permission of the Superin-
tendent of the Suffolk School Board by letter of agreement (Exhibit
IT1I-1). A Commonwealth of Virginia Certification of Completion
permit was required and is shown in Exhibit III-2,

C. Environmental Information Survey

The environmental information checklist, supplementary information
required for the "Environmental Assessment, Geothermal Exploratory
Drilling Program, Eastern United States, Coastal Plains and Piedmont
Provinces" (DOE/EA-0015) is shown in Exhibit III-3.

D. Drilling Activities

Drilling activities at Site No. 25, Suffolk, Virginia, began
September 26, 1978 and were completed September 28, 1978. Figure
3-2, a schematic diagram of the completed hole, summarizes data
for Site No. 25. The daily drilling reports are shown in Exhibit
ITII-4 and Exhibit ITII-5 is an operations summary of Site No. 25.
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LONGITUDE 76°28'25" W, LATITUDE 36°51'01"" N

BOWERS HILL, VA.

SW/4 NEWPORT NEWS 15 QUADRANGLE
N3645—-wW7522.5/7.5

1965
PHOTOREVISED 1970
AMS 5757 IV SW-SERIES V834



SITE NO. 25

GRUY FEDERAL, INC. WELL NAME___City of Suffolk 48
LOCATION: LAT. 35951'01" N ‘
LONG. 760287457 W

STATEVirginia

pany-Rig 17 COUNTY_Suffolk

RIG:
DATE COMPLETED: September 28, 1978

~Energy Service Com
DATE SPUDED:_September 26, 1978

N%éDLE VALVE
Tq;PED BULL PLUG

A

CQbLAR

- 2'' FULL OPENING VALVE

=) <

2 COLLAR

g d&

L3 x 2''" REGULAR SWAGE NIPPLE

43" COLLAR
CORES:
NO.{ FROM T0 RECOVERY
1 1339 364 0 feet
2 1977 1002 13 feet
HOLE SIZE:
DEPTH HOLE CSG. MUD *
4%" csg., cmtd. [FROM | TO | SI1ZE IN. {SIZE IN.J VIS.] WT.
to surface with 0 ]1005%7-7/8 [ 45 9.5
400 sx. Class"A'
* approximate
CASING:
SIZE wT NO.
FROM | TO in. l#/FT GRADE (HREAD JTS
alioos 4l 9.5 J-55 ST&C 25
TD 1005"
PBTD—1003' ___
ALL DEPTHS REFERENCE
KRB + 11' to GL

FIGURE 3-2 WELL SCHEMATIC WITH COMPLETION INFORMATION
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Cores and cuttings taken from the hole during drilling were
delivered to VPI&SU. No electric logs were run on this hole.
Temperature logs were run by VPI&SU after the hole was cased;

however, these data were not made available to Gruy.

E. Site Preparation, Layout and Cleanup

Prior to initiation of drilling at Suffolk, Virginia, the site
area was almost level and had an ungroomed grass covering. For
site preparation, a bulldozer dug two pits 35' long, 5' wide, and
4' deep. The 4' x 4' cellar was dug by hand 4' deep and boarded
over. After the hole was completed, the wellhead was installed
and an iron grate was placed over the cellar and locked. The

mud pit was vacuumed and the site was backfilled and leveled.
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GRUY FEDERAL, INC.

CONSULTANTS IN ENERGY SYSTEMS

2500 TaANGLEwILDE, SuitTe 150 1911 JerrersoN Davis Hwy, Suite 500
HousTon, Texas 77063 ARLINGTON, VIRGINIA 22202
713/785-9200 703/979-2955

August 2, 1978

Mr. William F. Davis, Chairman

City of Suffolk, Virginia School Board

c/o Mr. Forrest L. Frazier, Superintendant
P. 0. Box 1549

Suffolk, Virginia 23434

Dear Sir:

Gruy Federal, Inc. is under Contract ET-78-C-08-1558 with the Division
of Geothermal Energy, U. S. Department of Energy, to drill a series

of bore holes along the Atlantic Coastal Plain from New Jersey to
Florida. The sites have been, or will be, coordinated with the re-
spective State Geological or Water Resources Boards and are under

the overall coordination of Dr. J. K. Costain, Virginia Polytechnical
Institute and State University, Blacksburg, Virginia.

The purpose of the drilling is to conduct a scientific geological
study attempting to find sources of residual heat in the coastal bed
rocks. Use of the site described below is critical to the study.

The drilling program was started at Fort Monmouth, N. J., and is con-
tinuing on the New Jersey coast at present.

Gruy Federal requests permission to drill, case and cement one heat
gradient bore hole of 1,000' depth at a site described below:

Bowers Hill Quadrangle
City of Suffolk, Virginia
U. S. Department of Interior Geological Survey
Map Coordinates: N 36 Degrees, 51 Minutes, 00 Seconds
W 76 Degrees, 28 Minutes, 48 Seconds

Final site selection to be by mutual agreement between your represent-
ative and a representative of Gruy Federal.

An area of approximately one acre will be required for the site dur-

ing actual drilling operations for a period of about five days. Some

soil disturbace will occur but will be restored to its original con-

dition, leaving only a 4' X 4' X 4' cement lined pit with a hinged

steel cover on the site. The cover will be flush with the surface.

The 1,000' cased hole will be filled with fresh water. For one year
following, scientists from the State, Virginia Folytechnical Institute,

the U, 3. Geological survey and the U. 3. Department of Energy, under

Gruy Federal responsibility, will conduct heat gradient measurements

of this water. ‘
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GRUY FEDERAL,INC. Fage 2

Gruy Federal shall be responsible and liable for accidents, injuries
or damages arising from its operations. The site will be restored
insofar as possible it its original condition, including resodding
or replanting grass. At your election, on completing the heat grad-
ient tests, the bore hole will be returned to you for any use deemed
appropriate or Gruy Federal will plug and abandon the hole in accor-
dance with federal and state laws.

The Division of Geothermal Energy, Department pf Energy, has made an
Environmental Impact Assessment of Geothermal Drilling Activity,
Coastal Plain and Piedmont Phy51ograph1c Provinces, Eastern United
States, dated December 1977. NEPA requirements for this action have
been met by the Department of Energy and there are no anticipated
atmospheric, ecological, environmental or historical site factors
developing from this operation.

Your cooperation and assistance in this research are sincerely appre-
ciated. If you have any further questions concerning this matter,
please call Mr. G. W. Duncan, Manager, Drilling and Resource Evalua-
tion Division, Houston, Texas at AC 703-785-9200, collect.

The City Manager and the Superintendant of Schools have been briefed
on this matter.

If agreeable, you need only to countersign the original of this letter
agreement and mail it to Mr. Duncan at our Houston office.

pectfully yours,
7}/ Clhird (2.
w. Edward McCain
Agent and Attorney-in-fact

Approved %ﬂ ﬁ %ffm\

Date S/Kk i
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NANSEMOND 1644 SUFFOLK 1242

Suffolk Public Schools

POST OFFICE BOX 1549 - SUFFOLK, VIRGINIA 23434 - PHONE 804/539-8797

August 11, 1978

Gruy Federal, Inc.

2500 Tanglewilde, Suite 150

Houston, Texas 77063

Attention: Mr. G. W. Duncan

Dear Mr. Duncan:

The attached agreement is being signed with the understanding that your
firm will provide a plan and/or procedures by which the owner could
convert this 1000' shaft into a fresh water well. Also, it is under-
stood that your firm would indicate where any equipment needed to make

this conversion would be available and an approximate cost as of this
date.

It would also be understood that your firm would indicate the various
depths of the water veins and/or pockets located within the 1000' well.

Very truly yours,
. A .
Forrest L. Fraz¥er, Superintendent
FLF:jc

Enclosure



‘orm GW-2
1978.10,000

3tate Watar Control Board
2, 0. Box 11143

2111 North Hamilton St.
lichmond, Va. 23230

Bowees Hiwt Gsad

® Virginia Plane Coordinates

COMMONWEALTH OF VIRGINIA
WATER WELL COMPLETION REPORT

County/City Stamp
€ |®Owner SUFFOLI( g"c//ocu. EMQD

EXHIBIT III-2 g3

® BWCM No.

(Certification of Completion/County Permit)

SWCB Permit
County Parmit

Cartification of inspecting official:
This weil does does not

et e

meet code/low requirements.
S,

Date

For Office Use

Latityde & Longitud ®Welil Designation or Number_ S/TE P23 S Tax Map 1.D. No.
‘3(;»8 e!'ool Frruce N | Address §70 NoRTHd AlAwy St Sufrerk ViR, Subdivision
7¢° 2845 Phone 2 3434 | Section
® Topo. Map No. Block
. E::z:tio:p_j{ ©Drilling Contractor Gevy FeberAL we. Lot
® Formation Address 2 500 TAMGLEWILDE HI1 SO ftousTon Class Well: | A
® Lithology Phone rEXAS 18 LA g
®River Basin
::—::,mf:g, WELL LOCATION: /. © __ftwevmiles _LWEST _direction) of KoAD 66 onwkan 757

X ﬂ and feat/miles {direction) of
*Cuttings €ach (O Ff (1f possible piease include map showing location marked)

Date started ¢ ZQG,Z 75 Dats completed 9/3 8/79

®Water Analysis
@ Aquifer Test

WELL DATA: New \/ Reworked

Deepened__
®Total depth [ 6O 7 fr.
®Depth to bedrock__ 7 ft.
®Hole size ( A(so inciude reamed zones)

L ?/8__inches from () to 10077 fe.
inches from to ft.
. inches from to fr.

®Casing size (1.D.) and material

0____4;_’Q__inches from & to 1007 ft.
Material
Wi, per foot or wall thickness in.
b inches from to fr.
Material
Wt. per foot or waill thickness in.
L4 inches from to fr.
Materiai
Wt. per foot orwalithickness_________ _ in.
e Screen size and mesh for each zone (where applicable)
b4 inches from to ft.
©® Mesh size Type
. inches from o fr.
® Mesh size Type
L4 inches from to ft.
©® Mesh size Type
L4 inches from to ft.
® Mesh size Type
8 Gravel pack
®From to ft.
® From to fr.
¢ Grout .
efrom 2. to_J007 . Type CLASS A _Cemeny

e From to ., Type

Type rig ROFARY

2. WATER DATA © Water temperature oF
©®Static water level (unpumped level-measured) ft.
®Stabilized measured pumping water level ft.
® Stabilized yield gpm after hours

Natyral Flow: Yes___ No ,flowrate: ==~ == gpm

Comment on quality

3. WATER ZONES: Ffrom To

From To . From To

From To . From To

4. USE DATA:

Typs of use: Drinking______, Livestock Watering s
trrigation F ood processing , Household .
Manufacturing , Fire safety , Cleaning ,
Recreation ., Aesthetic , Cooling or heating ,
Injection , Other

®Type of facility: Domestic , Public water supply

Public institution Farm . Industry .
Commercial , Other )
5. PUMP DATA: Type ¢ Rated H.P. s
®intake depth 9 Capacity head
6. WELLHEAD: Typc well seal 4EE (1S ;ee-' & A
Pressure tank gal., Lce.
Sample tap , Measurement port
Well vent , Pressure refi-f valve
Gate vaive . Check valve {when required)
Electrical disconnect switch on power supply
7. DISINFECTION: Yell disinfected yes no
Date , Disinfectant used
Amount , Hours used
8. ARANDONMENT (where aoplicable) ®yes no
Casing pulied vyes no not spplicable
Plugging grout Frem to material
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9. Stare law requires submitting to the Virginia State Water Control Board information about groundwater and wells for every well made in the State
intended for water, or any other non-exempt well. This information must. be submitted whether the weli is completed, on standby, or abandoned,
Information required inciudes: an accurstely snd completely prepsred waier well completion report, full data from sny squifer pumping tests, drill
cuttings waken 31 ten foot imervals {uniess exemption is secured), the resuits of sny chemical snalyses, and copies of any geophysical logs. Quarteriy
Pumpage and use reports are required from owners of public supply and industrial wells. County or State permits to drill may be required in some parts of
the state. Some counties require submission of @ water weil completion report. The Virginia State Health Department requires s water well completion
report for public supply wells.

10. DRILLERS LOG (usa sdditional Sheets if necessaryl " 12. DIAGRAM OF WELL CONSTRUCTION
(with dimensions)
DEPTH (tewt) TYPE OF ROCK OR SOIL REMARKS Drilling
From To (color, material, fossils, hardness, (water, caving, cavities, Time
otc) broken, cors, shot, {ete.) {Min.)
METELS

3. |13/ |veey FwE . MEDIUM GlAN san
1I3( 139 { MDDy ST

134 | 29C |veey eme. mEpum ava sAd

THE DESCRIPrIS ok T#/S WELL Al

pruj [_/5/;;3_ 7—:2 MORE  INFOEAR T+0X) cHhed
Ok WRITE

VIRCL a1 A Ru.)/rﬁcz/ s 7
Qespuvssres  DerT,

D(, og LANE1o5
Ge3) 26r-cr/a

I

State Water Control Board Regional Offices 13.  Well lot dedicated? ; Size f. X ft.; Weil house?

Valiey Reg. Off. Piecmont Reg. Oft Distance to nesrest pollutant source ft., Type

116 North Main Street 4010 West Broad Street Distance 10 nearest property line _____ ft., Building ft.

P.O. Box 268 P. O. Box 6616

Briagewater, Va, 22812 Ricnmond, Va. 23230

703-828-2595 804-257-1006 _ o

Southwest Reg. Of1. Tidewater Rey. Off. 14. | certify that the mfo.—m_anon contained herein is true and correct and that this well
408 East Maingsuect 287 :emmo:: Oftfice Park and/or system has been instaiied and constructed in accordance with the requirements
P.O. Box 476 Suite 310 Pernbroke No. 2 for well construction as specified in compliance with appropriate county or independent
A'quuon' Va. 28210 Va. Beacn, Va. 23462 city ordinances and the laws and rules of the Commonweatth of Virgima.

703-628-5183 804-499.8742 .{/ﬂ [

West Central Reg. Off. Northern Virginia Reg. Off. Signature/ A /&AM (Seal), Date_f£43 Zﬁgzzz 7
Executive Park 5515 Cherokee Avenue {Wel! driller or authorized person)

5306 A Peters Creek Road Sulte 404 License No.

Roanoke, Va. 24019 Alexandria, Va. 22312

703-563-0354 203-750-9311




EXHIBIT III-3 55

SITE-SPECIFIC ENVIRONMENTAL INFORMATION CHECKLIST
HEAT GRADIENT HOLES
ATLANTIC COASTAL PLAIN GEOTHERMAL TEST PROGRAM

Site No. _‘_.l{‘ State (/6'(,

Location RenniTrs (Brte Doe
AN Mivr sire~ Stecock, Vi

A. GENERAL

1.

Has federal, state and/or local environmental assessment been conducted
previously for the proposed drill site? Yes No_ X If yes,

——

provide a copy, if available.

Have all required permits, licenses, and/or agreements for the proposed

drill site been obtained? Yes 5 No If no, explain.

. Does the drill site fall within the habitat of rare or endangered species?

Yes No Z If yes, explain. _EQWAVA £L YAy

hor we <sPECiES OC cuPP THE AKELA AT THE.

[6ST SiTE

Are known archeological sites, historic sites, prime or unique farmland,
or natural landmarks within or visible from the site area? Yes

No X If yes, explain.

. Will casing left in the hole protect all ground water aquifers? Yes:é:

No If no, explain.

Will a directional survey be conducted in the drill hole? Yes

No V¥ If yes, at what interval? feet. If no, explain.

Mor wscaSSaryd  FOR _ jOoQ! My PRCDUcIaC  HOLL




7'
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Will expected continuous noise levels from site operations be 65 dBA or
less at the nearest residence? Yes No_ X' If no, explain.
Eacd &V-T71 GMC cWolaE  EGQUIPED w7/ 7eso &7
NO_SRycd-p17¢ Maxin sicbaccds ' AAYIMIA Loist LevE,
32/6A,250 (swree FKEQuacy) R LESDATIAL USE

B. SITE CONSTRUCTION

1‘

Will additional land clearing be required for the drilling and data col-
lection activities (e.g., preparation of drill pad, road constructionm,

mud reserve pits, pipeline)? Yes No_ X If yes, describe.

Will the drill site and related roads be treated to minimize dust?

Yes No x If no, explain. ANO7 AGEIED
PAVED LoAds

Are portable sanitary facilities or an approved septic system to be used
at the drill site? Yes CS No If no, explain.

Will liquid and solid wastes be disposed in accordance with local regu-

lations? Yes /K' No If no, explain.

Will erosion control be required for excavated areas? Yes

No X If yes, explain.
/




6. Upon completion of proposed drilling and data collection activities, will

the site be restored to as natural a condition as possible by regrading,

filling, and reseeding? Yes X No If no, explain.

C. SAFETY

1. Will blowout preventers be used? Yes /K No If no, explain.

2, Will fire extinguishers be located onsite? Yes X No If no,
explain.

3. Will engineering and mud logging personnel be onsite during drilling
operations? Yes 25 No If no, explain.

4. Does an emergency plan exist for evacuating personnel? Yes,& No
If no, explain.

5. Will the drilling operations be conducted under a safety policy that en-

sures safe operating procedures and attention to job safety and health

protection? Yes 45 No 'ﬁ If no, explain.

Completed from onsite inspection by:

iR Al

Signature

Position: F:e/f/ Eher, e
/

pate: S0 /& /574

7

57



GRUY FEDERAL, INC. 58

SAFETY POLICY

1. The safety policies of Gruy Federal, Inc. are defined by the joint requirements of:

a. the Occupational Safety and Health Act of 1970, as defined and enforced by the
Occupational Safety and Health Administration (OSHA) of the Department of Labor
with respect to job safety and health protection, and

b. the safe operating procedures, inspection and training programs, and accident
investigation forms of the International Association of Driliing Contractors,
whether involving drilling rigs or other equipment.

2. OSHA requirements are summarized in the 10" X 16" plastic laminated JOB SAFETY AND
HEALTH PROTECTION sign, GPO: 1974 0 - 537-604; |ADC procedures and inspection and
report forms are summarized in the booklet Outline for Drilling Rig Safety Program,
compiled by the IADC Safety Publications Subcommittee, revised 1976. Both of these
documents are required to be displayed, reviewed at regular intervals by all super-
visory personnel, and followed in concept and practice in all Gruy Federal operations
involving job safety and health protection.

3. All Gruy Federal subcontractors and/or third party services are required to maintain
meaningful and effective safety programs that include scheduled training and drills
for personnel, and scheduled maintenance and testing of safety equipment. ~

L. In addition, all Gruy Federal field operations and all subcontractors and/or third
party services to Gruy Federal field operations are required to maintain familiarity
with and follow the recommended safe operating procedures and guidelines of the
Accident Prevention Manual, |ADC, revised adition, October, 1975.

5. The Gruy Federal Project Manager or his designated field representative shall have
responsibility for maintaining these safety policies through:
a. inspection of all equipment and materiel,
b. inspection of personnel and equipment performance in safety drill or demonstration,
upon request, and

c. shutdown or exclusion from the job of any operation, materiel or personnel whose
temporary condition or malfunction violates or jeopardizes the requirements of

these safety policies.

February, 1978 Alan Lohse
Executive Vice President




Rig 17

. GRUY FEDERAL, INC.

JOB NO.

DATE

3022

September 26, 1978

REPORT NO. 1

DEPTH 364’

ACTIVITY AT REPORT TIME

TIME LOG

FROM
0930
1130
1900
2000
2030
2230
2400

0230
0300
0430
0500
0530

TO
1130
1900
2000
2030
2230
2400
0230

0300
0430
0500
0530
0600

Total

ELAPSED
2 hrs.
7-1/2

1

.5

2

1.5
2-1/2

1-1/2
.5
.5
.5

20-1/2 hrs.

EXHIBIT III-4

2500 TANGLEWILDE, SUITE 150
HOUSTON, TEXAS 77063
(713) 785-9200

59

DAILY DRILLING REPORT

WELL No. City of Suffolk #25

COUNTY Suffolk STATE Virginia
REPORTED BY Radford/Smith

PROGRESS 364’

RIH with 7-7/8 inch bit

OPERATIONS

Moving rig from #26-#25

Rigging up

Drill mouse hole, lost mud, rebuild mud volume
Drill 30'. Lost circulation

Hauling water and building mud volume

Drill from 30' to 318'

Shut down to work on swivel packing.
Re-pack swivel. Drill to 339'

POH for core #1

PU core barrel. Mix mud
RIH with core barrel
Core 339 - 364'

POH with core barrel
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2500 TANGLEWILDE, SUITE 150
GRUY FEDERAL, INC. HOUSTON, TEXAS 77063 .
(713) 785-9200

DATLY DRILLING REPORT

JoB No. 3022 WELL NO. #25 - City of Suffolk

DATE September 27, 1978 county Suffolk STATE Virginia
REPORT NO. 2 REPORTED BY Radford/Smith

DEPTH 1007' PROGRESS 643"

ACTIVITY AT REPORT TIME Running 4-1/2" casing. Prepare to move to Oceana #23

TIME LOG

FROM TO ELAPSED OPERATIONS

0600 0630 1/2  hr. Lay down and dress core barrel

0630 0730 1 hr. RIH and ream to bottom

0730 1630 9 hrs. Drill from 364 to 977"

1630 1730 1 POH two stands. Pipe dragging. Ream back
to bottom

1730 1830 1 hr. Condition mud and circulate

1830 1930 1 hr. POH with drill pipe for core #2

1930 2000 1/2 tr. PU core barrel

2000 2030 1/2  hr. RIH with core barrel

2030 2100 1/2  hr. Coring 977 - 1022'

2100 2200 1 hr. POH with core barrel

2200 2400 2  hrs. Lay down core barrel and redress. 13 feet
of recovery

2400 0200 2  hrs. RIH with drill pipe. Ream core hole.
Drill 5 feet C & C hole

0200 0300 1  hr. C & C hole

0300 0430 1-1/2 hrs. Lay down drill pipe

0430 0600 -1/2 hrs. Location on pipe rack. Start in the hole

24 hrs.




. GRUY FEDERAL, INC.

JOB NO. 3022

DATE September 28, 1978
REPORT NO. 3

DEPTH 1007’

ACTIVITY AT REPORT TIME

TIME LOG

FROM TO ELAPSED

0600 0830 2-1/2 hrs.

0830 1000 1-1/2 hrs

1000 1100 1 hr.

1100 1300 _E_ hrs.
7 hrs.

2500 TANGLEWILDE, SUITE 150
HOUSTON, TEXAS 77063
(713) 785-9200

DAILY DRILLING REPORT

WELL No. #25 - City of Suffolk

COUNTY Suffolk gTATE Virginia
REPORTED BY  Radford/Smith

PROGRESS  —-

Well complete - Final report

OPERATIONS

Finish running 4-1/2" casing 25 joints.
Tally 996 feet. Set at 1007 feet.

Wash down last two joints casing. C & C mud
before cementing.

Cemented with 400 sacks class "A" cement.
Bump plug with 1000 psi

RD and load out

1300 hours - Move rig off location
Well complete

Final Report

(move to #23 - Oceana Naval Air Station)

61



EXHIBIT III-5

62

October 3, 1978

OPERATIONS SUMMARY

OPERATOR : Gruy Federal
LEASE : Suffolk

WELL : No. 5

COUNTY : Suffolk, Virginia

e 3 3 o o e ok e S ok ok e ok b ke e s dfe o e ok o ol Sk o e ok ok 3k 3k 3R e ok o ol o6 S R ok o ok ok e e ok ok sl ok sk e ok ok sk ke ok ke sk ok ke sk ok skl ke ke sk sk sk ok ok ke

9/26/78 Report #1. TD 364'. Activity at report time: GIH w/7-7/8" bit.
Operations last 24 hrs.: 3% hrs. WO time to move which is 9:30 by State Laws on
heavy equipment. 2% hrs. moving rig. 7% hr. RU. 1 hr. drl. mouse hole. % hr. drl.
30" lost cire. 2 hrs. bldg. mud volume back up. 1% hrs. drl. from 30'-318'. 2% hrs.
drlg. & re-packing swivel. Drld. to 339'. % hr. POH for 1st. core. 1% hrs. PU core
barrel & re-build mud volume again lost cire. % hr. WIH w/core barrel. % hr. cored
from 339'-364'. % hr. POH w/core barrel. No recovery. Lost cire. during whole
job. Had to mix mud 4 different times to build mud volume back up.

9/27/78 Report #2. TD 1007'. Activity at report time: % hr. LD core barrel &
re-dressed. 1 hr. GIH & reamed to btm. 9 hrs. drl. from 364-977'. 1 hr. POH w/2
stands & work pipe back to btm. Pipe was hanging up. Hole had caved in so we
stopped & pulled out a couple of jts., then mudded back up. 1 hr. cire. & build up
mud viscosity. 1 hr. POH for core #2. % hr. PU core barrel. % hr. GIH w/core
barrel. % hr. cored from 977'-1002'. 1 hr. POH w/core barrel. 2 hrs. LD core
barrel & re-dressed core barrel. Had 13' recovery. 2 hrs. GIH w/D.P. & reamed to
btm. Drld. 5'rat hole. 1 hr. eire. Build mud back up & cond. hole. 1% hrs. LD D.P,.
1% hrs. load esg. on racks & tally. Start in hole w/41" csg.

9/28/78 Report #3. TD 1007'. Elapsed time: 2% hrs. run to finish running 41"
csg. Run 25 jts. 2 hrs. washed down last 2 jts. & cire. & cond. hole. 1 hr. emt. 41"
csg. w/400 sks. Class "A" 14.6 ppg 1.18 yield, no additives in emt. 2 hrs. bump plug
w/1000# press. Start RD, 2 hrs. 3 hrs. moving rig from Suffolk #25 to Oceana
Naval Air Force Base #23. 4 hrs. RU & shut down during the night. Did not have
any way to get water, tore up vacuum truck on way to location.

GOLDEN ENGINEERING, INC.



Iv.

Site No. 23, Oceana Naval Air Station, Virginia

A. Site Location

The location of Site No. 23, Oceana NAS, Virginia, heat flow
measurement hole is shown on Figure 4-1, a section of USGS 7%’
Quadrangle "Princess Ann, Virginia'. The coordinates of the

drill site are longitude 76° 02' 38" W, latitude 36° 48' 08" N.
The site, located on the Naval Air Station, has a ground elevation

of approximately 17 feet above sea level.

B. Lease/Letter Agreements, Permits, Licenses

Access to Site No. 23 was obtained by permission of the Commanding

Officer of the Naval Air Station by letter agreement (Exhibit IV-1).

A Commonwealth of Virginia Certification of Completion permit was

required and is shown in Exhibit IV-2.

C. Envirommental Information Survey

The envirommental information checklist, supplementary information

required for the "Environmental Assessment, Geothermal Exploratory

Drilling Program, Eastern United States, Coastal Plains and Piedmont

Provinces (DOE/EA-0015) is shown in Exhibit IV-3.

D. Drilling Activities

Drilling activities at Site No. 23, Oceana NAS, Virginia, began
September 28, 1978 and were completed October 1, 1978. Figure 4-2,
a schematic diagram of the completed hole, summarizes data for Site
No. 23. The daily drilling reports are shown in Exhibit IV-4 and

Exhibit IV-5 is an operations summary of Site No. 23. Cores and
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RIG:

Energy Service Company-Rig 17

SITE NO. 23

GRUY FEDERAL, INC. WELL NAME Oceana Naval Air Station

LOCATION: LAT. 36°48'08" N

LONG. 76°02738" W

COUNTY_Virginia Beach STATE Virginia

65

DATE SPUDED:_September 29, 1978 DATE COMPLETED: September 30, 1978

hl_OIl

A

NEEDLE VALVE
13

Tﬁ;PED BULL PLUG

CQbLAR
Z'kaLL OPENING VALVE
COLLAR

K

L3 x 2'" REGULAR SWAGE NIPPLE

]———-— L' COLLAR

CORES:
NO.| FROM | TO RECOVERY

1 568 593 0_feet
2 593 618 15 feet
3] 978 11033 25 feet

a
3
| HOLE SIZE:
; DEPTH HOLE CSG. MUD *
it 43" csg. cmtd. FROM T0 SIZE IN. |SIZE IN.J VIS.| WT.
: to surface with 0 {1033 7-7/8 | 4% 75 .
o 330 sx Class"A"
* * approximate
CASING:
SIZE WT NO.
FROM TO IN. |#/FT GRADE (HREAD JTS
0 1033 4% 9.5 J=-55 ST&C 26
™0 1033'
PBTD__1031"

ALL DEPTHS REFERENCE
KDB + 11' to CL

FIGURE 4-2 WELL SCHEMATIC WITH COMPLETION INFORMATION
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cuttings taken from the hole during drilling were delivered to
VPI&SU. No electric logs were run on this hole. Temperature
logs were run by VPI&SU after the hole was cased, however these

data were not made available to Gruy.

E. Site Preparation, Layout and Cleanup

Prior to initiation of drilling at Oceana NAS, Virginia, the site
area was almost level and had an ungroomed grass covering. For
§ite preparation, a bulldozer dug two pits 35' long, 5' wide, and
4' deep. The 4' x 4' cellar was dug by hand 4' deep and boarded
over., After the hole was completed, the wellhead was installed
and an iron grate was placed over the cellar and locked. The mud

pit was vacuumed and the site was backfilled and leveled.




EXHIBIT 1IV-1
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GRUY FEDERAL, INC.
CONSULTANTS IN ENERGY SYSTEMS
2500 TAnNGLEWILDE, Suite 150 1911 Jerrerson Davis Hwy., Surre 500
Houston., Texas 77063 ARLINGTON, VIRGINIA 22202
713/785-9200 703/979-2955

August 17, 1978

Commanding Officer

Naval Air Station Oceana
Department of the Navy
Virginia Beach, Virginia 23460

Dear Sir:

Gruy Federal, Incorporated is under contract ET-78-C-08-1558 with the Division
of Geothermal Energy, U.S. Department of Energy, to drill a series of bore holes
along the Atlantic Coastal Plain from New Jersey to Florida. The sites have
been, or will be, coordinated with the respective State Geological or Water
Resources Branch and are under the overall coordination of Dr. T. K. Costain,
Virginia Polytechnical Institute and State University, Blacksburg, Virginia.

The purpose of the drilling is to conduct a scientific geothermal study attempting
to find sources of residual usable heat in the coastal bed rocks. Use of the
site described below is critical to the study.

Gruy Federal, Incorporated requests issuance of a license of non-federal use

of real property to drill, case and cement one heat gradient bore hole of 1,000°
depth on the following described site; the license to exXpire no later than

1 November 1979:

Geographic Coordinates: N36° 48' 08"
W76° 02' 36"

This is an area adjacent to the Navy spur railroad line to a magazine area
locally known as the “Contractor's Area." It is just off Station London Bridge
Road about 4,500' northeast of the Back Gate. Station road usage will be con-
fined to the stretch of London Bridge Road from the Back Gate to the drill site.
See enclosure (1) for site location and road usage as posted in red on the map
of the Master Shore Station Development Plan.

Final site selection to be by mutual agreement between your representative and
a representative of Gruy Federal.

An area of approximately one acre will be required for the site during dctual
drilling operations for a period of about five 24 hour days. Some soil
disturbance will occur but will be restored to its original condition leaving
only a 4'x4'x4' cement lined pit with a hinged steel cover on the site. The
cover will be flush with the surface. The 1,000' cased hole will be filled
with fresh water. For approximately one year following, scientists from the
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GRUY FEDERAL, INC. Page 2 .

State, Virginia Polytechnical Institute, the U.S. Geological Survey and the
U.S. Department of Energy, under Gruy Federal responsibility, will conduct
heat gradient measurements of this water.

Gruy Federal shall be responsible for accidents, injuries or damages, including
roads and streets, arising from its operations. Gruy Federal agrees to conform
to all security, safety, traffic and other applicable Naval regulations while
performing the drilling and testing of the heat gradient hole. The site will

be restored insofar as possible to its original condition, including resodding
or reseeding grass. At your election, upon completion of the heat gradient
tests, the bore hole will be returned to you for any use deemed appropriate or
Gruy Federal will plug and abandon the hole in accordance with federal and state
laws.

Gruy Federal will provide its Certificate of Insurance for this license in
accordance with Item 9, License for Non-federal Use of Real Property.

The Division of Geothermal Energy, Department of Energy has made an Environmental
Impact Assessment of Geothermal Drilling Activity, Coastal Plain and Piedmont
Physiographic Provinces, Eastern United States. NEPA requirements for this action
have been met and there are no anticipated atmospheric, ecological, environmental
or historical site factors developing from this operation. A site-~specific
assessment is attached (Enclosure (2)).

The Station Public Works office has been briefed on this matter. If you have
further questions, please call Mr. G. W. Duncan; Manager, Drilling and Resources
Evaluation Division; Gruy Federal; Houston, Texas, at AC 713/785-9200.

If agreeable, please indicate your approval to Mr. A. R. Young; Director,

Real Estate Division; Atlantic Division; Naval Facilities Command, Code 2414;

Norfolk, Virginia 23511.

Your cooperation and assistance in this research are sincerely appreciated.
Respectfully yours,

Y Eu X7 -

W. EDWARD McCAIN
Agent and Attorney-in-Fact




DEPARTMENT OF THE NAVY

NAVAL AIR STATION OCEANA
VIRGINIA BEACH. VIRGINIA 23460 IN REPLY REFER TO:

NAS :RAP
non 4

Ser 1839/4088
20 SEP 1978

Mr. W. Edward McCain

Gruy Federal, Inc.

Suite 500

1911 Jefferson Davis Highway

Arlington, Virginia 22202

Dear Mr. McCain:

A fully executed copy of Navy License L0-3(78) for the use of U. S.
Government property at the Naval Air Station Oceana is forwarded for
your records.

Sincerely,

Wit

Captain, U. S. Navy
Commanding Officer
Enclosure
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LICENSE FOR NONFEDERAL USE OF REAL PROPERTY
NAVFAC 11011729 (6-78) (Supersedrs NavDocks 20260/

THIS LICENSE TO USE THE US. GOVERNMENT PROPERTY HEREIN ODESCRIBED IS ISSUED BY THE
DEPARTMENT OF THE NAVY TO THE LICENSEE NAMED BELOW FOR THE PURPOSE HEREIN SPECIFIED
UPON THE TERMS AND CONDITIONS SET FORTH BELOW AND THE GENERAL PROVISIONS ON THE
REVERSE SIDE HEREOF. BY THE EXECUTION HEREOF THE LICENSEE AGREES TO COMPLY WITH ALL
SUCH TERMS, CONDITIONS AND GENERAL PROVISIONS.

70

LICENSE NUMBER

L0-3(78)

1. NAVAL ACTIVITY {Property location)

NAVAL AIR STATION OCEANA
VIRGINTIA BEACH, VA 23460

2. DATES COVERED (Inclusive)

FROM

10 1 NOVEMBER 1979

3. DESCRIPTION OF PROPERTY (/nclude room and building numbers where appropriate)

Geographic Coordinates:

N36° 48' 08" and W76° 02'

This area is

adjacent to the Navy railroad, locally known as ''Contracting Area"
See attached Drawing - Exhibit "A"

4. PURPOSE OF LICENSE

To drill, case and cement one heat gradient bore hole of 1000 feet depth,
to conduct a scientific geothermal study for the U. S. Department of Energy.

§. LICENSOR
UNITED STATES OF AMERICA

DEPARTMENT OF THE NAVY

Sa. LOCAL REPRESENTATIVE, DEPT. OF NAVY OFFICIAL (Title and address]

Commanding Officer

Naval Air Station Oceana, Virginia Beach, Virginia

6. LICENSEE (Name and address)
Gruy Federal, Inc. 2500

Spite 150. Houston, Texas 77063

(1f no cash payment is required, enter “None™ under itemn 7a “Amount "'}

Tanglewilde,

7. CASH PAYMENT BY LICENSEE (Payshie in sdvance)

6. LOCAL REPRESENTATIVE {Name and address)

W. Edward McCain, 1911 Jefferson
| Hwy,., Suite 500, Arlington, VA 22202

b. FREQUENCY
PAYMENTS DUE

s AMOUNT (Each
payment)

NONE

¢. FIRST DUE DATE

d. YO (Title and address of local repre

of the Gove )

8. DEPOSIT FOR UTILITIES AND SERVICES (Payadls in advanes)
{If no cash payment Is required, enter “None*' urder item 8a “Amount”}

». AMOUNT (Each b. FREQUENCY

c. FIRST DUE DATE

d. T0 (Mailing address)

deposit) PAYMENTS DUE
NONE
e
§. INSURANCE REQUIRED AT EXPENSE OF LICENSEE
{If any or all insurence requirements have been waived, enter “None " in a,b,¢c, or d as appropriate)
TYPE MINIMUM AMOUNT TYPE MINIMUM AMOUNT
s. FIRE AND EXTENDED ¢. THIRD PARTYEPERSONAL s
RAGE INJURY PER PERSON

COVERAG! S NONE 100,000
b. THIRD PARTY 25.000 d. THIRD PARTY PERSONAL

PROPERTY DAMAGE S 4 INJURY PER ACCIDENT

: 300,000

10. GENERAL PROVISIONS (See Reverse Side)

1. EXECUTION OF LICENSE

FOR 8y DATE
NAME AND TITLE (Typed) SIGNATURE
DEPARTMENT \ i , /
v Commanding Officer SD / ////l/\f//dj/‘z
:\.5/‘ !/ \
LICENSEE %
Gruy Federal, Inc.. ﬁ ’ L Ol ‘SJ# 6/’“7?

It Licensee is a Corporation, Certification of signature is attached D

Enclosure (1) to NAS Oceana 1tr
NAS:RAP 11000 Ser_183P/ of
SEP, 1978 -
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EXHIBIT IV-2

Form Gw-2 COMMONWEALTH OF VIRGINIA 72
1978-10,040
WATER WELL COMPLETION REPORT  eswcm No.
State Water Control Board (Certification of Completion/County Permit}
P. 0. Box 11143 N
2111 North Hamilton St. swcs P"m",
Richmond, Va. 23230 County Permit
Certification of inspecting official:
This weit does dozs not
meet code/low requirements,
Y Date
Priveess Avwe Quad ——
®Virginia Plane Coordinates County/City Stamp of e e
N
£ |®Owner DEMRTME—UT oF THE NAvY
Lamuda & Langltude ®Well Designation or Number__ S/72 ¥ 23 Tax Map 1.D. No.
o’ N | Address NAVAL AIR 3TATIon CIcEANA , VIR.BEACH, Y1k, | Subdivision
76° Og ' 38”7 w | Phone 23460 | Section
) Block
Topo. Map No. A
®Elevation __ ——T¥ T | ®Drilling Contractor_GRVY fEneeaAL e Lot
®Formation Address o W/ DE 2750 MOvsTua Class Well: | . Ha
l® Lithology Phone _TE)AS 1 L THA , 1118
{®River Basin
. .
! .:,;‘:"“L‘:m WELL LOCATION: (feat/milas direction) of
! ) and feet/miles (direction) of
‘.Cumngs EACH 10 €T, (1f possible please inciude map showing location marked)
‘®Water Analysis
®Aquifer Test /
| 9 o Date started 7 Q8/78 ® Date completed LO// 78 Type rig RC)?AI?Y
-7
1. WELL DATA: New L~ Reworked Deepensd 2. WATER DATA ® Water temperature oF
eTotaldepth /ORI’ 1. ®Static water ievel (unpumped levei-measured) ft
®Depnth to bedrock ft. ®Stabilized measured pumping water level ft
®Hole size (Also include resmed zones) 7033 ®Stabilized vield gpom after hour:
) ig#i ft. Natural Flow: Yes No , flow rate: gpmr

o 27/‘ inches from

®_ __ _ _inchesfrom to f1. Comme nt on quatity
e inchesfrom to fe. 3. WATER ZONES: From To
®Casing size {1.D.) and material From To . From To
o 4% inches from % to /O3 fr. From To . From To
Materist 4. USE DATA:
Wt. per foot or wall thickness in. Type of use: Drinking , Livestock Watering
d inches from to fe. irrigation F ood processi , Househoid
Material Manufacturing Fire safety . Cleaning
Wt. per foot or wall thickness in. Recreation . Aesthetic ____ , Cooling or heating
e inches from to . Injection , Other
Materisl *Type of facility: Domestic , Public water supply
W, per foot or wall thickness in. Pubiic institution Farm , Industry
e Screen size and mesh far each zone {where applicable) Commercisal , Other
L] inches from to ft. 5. PUMP DATA: Type ¢ Rated H.P.
® Mesh size Type ®intake depth ¢ Capacity head
. inches from to 1. 6. WELLHEAD: Typc weil seal SEE FIGUI(E 3
® Mesh size Type Pressure tank gal., Loc.
L] inches from to ft. Sample tap , Measurement port
©® Mesh size Type Well vent , Pressure relizf vaive
L4 inches from to fr. Gate vaive , Check valve {when required)
® Mesh size Type Electrical disconnect switch an powaer supply
@ Gravel pack 7. DISINFECTION: Well disinfected yes no
®From to ft. Date . Disinfectant used
® From to f Amount , Hours used
oGrout 8. ABANDONMENT (where applicable) ©yes no
*From ) w0 /O 33 fr., Type CLASS A CEA VT C.sing pulled yes no not applicable
®From to f1., Type Plugging grout From o material _
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?. State law requires submitting to the Virginia State Water Control Board information about groundwater and wells for every well made in the State
intended for water, or any other non-exempt well. This information must. be submitted whether the well is completed, on standby, or abandoned.
Info_rmation required includes: an aczurately and compieiely prepared water well completion report, full data from any aquifer pumping tests, drill
cuttings taken at ten foot intervais (unless exemption is secured), the results of any chemical analyses, and copies of any geophysical logs. Quarteriy
pumpage and use reports are required from owners of public supply and industrial wells. County or State permuts 10 drill may be required in some parts of
the state. Some counties require submission of a water weil complstion report. The Virginia State Health Department reQuires a water wel compietion
report for public suppiy wells.

10. ORILLERS LOG (use additional Sheets if necessary)

12 DIAGRAM OF WELL CONSTRUCTION

DEPTH (fest)

TYPE OF ROCK OR SOIL _

From To
etc.)

(color, material, fossils, hardness,

" {with dimensions)
REMARKS Drilling
{water, caving, cavities, Time
broken, core, shot, (ete.) (Min.)

(7o3) 96/-6//2

a3

el cndte.

State Water Control Board Regional Offices

Valiey Reg. Off.

116 North Main Street
P. O. Box 268
8riagewater, Va. 22812
703-828-2595

Southwest Reg. Off,
408 East Main Street
P. 0. Box 476
Abingdon, Va. 24210
703.628-5183

West Central Reg. Off.
Executive Park

5305 A Peters Creek Road
Roanoke, Va. 24019
703-563-03%4

Pisomant Reg. Off.
4010 West Broad Street
P. 0. Box 6616
Richmond, Va. 23230
804-257-1C06

Tidewater Reg. Off,

287 Pemproke Office Park
Suite 210 Pembroke No. 2
Va. Beacn, Va. 23462
804-299-8742

Northern Virginia Reg. Off,
5515 Cherokee Avenue
Suhte 404

Alexandria, Va, 22312
703-750-9111

13.

14.

Signature A/%/,é/jp «i’gM

Well lot dedicated? ; Size fr. X _ fr.: Well house?
Distance to nesrest pollutant scurce ft., Type

Distance to nearest property line tt., Building ft.

t certify that the information contained herein is true and correct and that this wel!
and/or system has been installed and constructed in accordance with the requirements
for well construction as specified in comnliance with appropriate county or independent
city ordinances and the laws and rules of the Commonwesith of Virginia.

{Seall, Date &@/{’1 /;79

(Well driller or authorized personi
License No.
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SITE-SPECIFIC ENVIRONMENTAL INFORMATION CHECKLIST
HEAT GRADIENT HOLES
ATLANTIC COASTAL PLAIN GEOTHERMAL TEST PROGRAM

Site No. 33 state /12,

Location = A v ] 1 ¥.%
[} EAC G

A. GENERAL
1. Has federal, state and/or local environmental assessment been conducted

previously for the proposed drill site? Yes No X~ If yes,

provide a copy, if available.

2. Have all required permits, licenses, and/or agreements for the proposed

drill site been obtained? Yes No If no, explain.

3. Does the drill site fall within the habitat of rare or endangered species?
Yes No X If yes, explain. EAWEN FL‘/LUAZ Bur
MO _SPECIES occuPy THE APEA AT THE TRST SI7E,

4. Are known archeological sites, historic sites, prime or unique farmland,

or natural landmarks within or visible from the site area? Yes

No )(’ If yes, explain.

5. Will casing left in the hole protect all ground water-aquifers? Yes X(

No If no, explain.

6. Will a directional survey be conducted in the drill hole? Yes

No &(_ If yes, at what interval? feet. If no, explain.

Moz MECESSARY FOL_ (000" MNow/PRA DVCIAG HOLE
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7. Will expected continuous noise levels from site operations be 65 dBA or
less at the nearest residence? Yes No_ig:_ If no, explain.
EAcH Sy-71 GUC ENGINE EQIPPEd it Two 4 " Mo, SKud4-
0126 Maxim SILENCELS | MAYmMum_ NOISE LEVEL 200464,
SO CENTER FK"!:GDUEA/CY. £OR _RESIDENTIAL USE,

SITE CONSTRUCTION
1. Will additional land clearing be required for the drilling and data col-

lection activities (e.g., preparation of drill pad, road construction,

mud reserve pits, pipeline)? Yes No )(' If yes, describe.

2, Will the drill site and related roads be treated to minimize dust?
Yes No )( If no, explain. NoT NVEEDED
PAVED RoAds 70 SITe

3. Are portable sanitary facilities or an approved septic system to be used

at the drill site? Yes >( No If no, explain.

4. Will liquid and solid wastes be disposed in accordance with local regu-

lations? Yes X No If no, explain.

5. Will erosion control be required for excavated areas? Yes

No X If yes, explain.
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6. Upon completion of proposed drilling and data collection activities, will
the site be restored to as natural a condition as possible by regrading,

filling, and reseeding? Yes )< No If no, explain.

C. SAFETY
1. Will blowout preventers be used? Yes ZS No If no, explain.

2. Will fire extinguishers be located onsite? Yes /</ No If no,

explain.

3. Will engineering and mud logging personnel be onsite during drilling
operations? Yes x No If no, explain.

4. Does an emergency plan exist for evacuating personnel?. Yes X No

If no, explain.

5. Will the drilling operations be conducted under a safety policy that en-
sures safe operating procedures and attention to job safety and health

protection? Yes )(F No If no, explain.

Completed from onsite inspection by:

MY L

Signature

Position: EZE‘ Q &égf/ﬁ'ﬁe

pate:  Seo RE5 /975 ()
7 4
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SAFETY POLICY

1. The safety policies of Gruy Federal, Inc. are defined by the joint requirements of:

a. the Occupational Safety and Health Act of 13970, as defined and enforced by the
Occupational Safety and Health Administration (0OSHA) of the Department of Labor
with respect to job safety and health protection, and

b. the safe operating procedures, inspection and training programs, and accident
investigation forms of the International Association of Drilling Contractors,
whether involving drilling rigs or other equipment.

2. OSHA requirements are summarized in the 10" X 16" plastic laminated JOB SAFETY AND
HEALTH PROTECTION sign, GPO: 1974 0 - 537-60k4; 1ADC procedures and inspection and
report forms are summarized in the booklet Outline for Drilling Rig Safety Program,
compiled by the {ADC Safety Publications Subcommittee, revised 1976. Both of these
documents are required to be displayed, reviewed at regular intervals by all super-
visory personnel, and followed in concept and practice in all Gruy Federal operations
involving job safety and health protection.

3. All Gruy Federal subcontractors and/or third party services are required to maintain
meaningful and effective safety programs that include scheduled training and drills
for personnel, and scheduled maintenance and testing of safety equipment.

L. In addition, all Gruy Federal field operations and all subcontractors and/or third
party services to Gruy Federal field operations are required to maintain familiarity
with and follow the recommended safe operating procedures and guidelines of the
Accident Prevention Manual, lADC, revised edition, October, 1975.

5. The Gruy Federal Project Manager or his designated field representative shall have
responsibility for maintaining these safety policies through:

a. inspection of all equipment and materiel,

inspection of personnel and equipment performance in safety drill or demonstration,
upon reéquest, and

c. shutdown or exclusion from the job of any operation, materiel or personnel whose
temporary condition or malfunction violates or jeopardizes the requirements of

these safety policies.

February, 1978 Alan Lohse
Executive Vice President
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Site-Specific Environmental Impact Assessment

Oceana Naval Air Station
Coordinates: N36°48'08"
W76°02'36"
l. General:

a. The proposed action assessed herein is in support of the Division
of Geothermal Energy, U. S. Department of Energy, Contract ET-78-C-08-
1558 of exploration for geothermal energy along the Atlantic Coastal
Plain from New Jersey to Florida. The exploration consists of locating
and drilling, casing and cementing of up to 60 1,000' bore holes and
up to five deeper holes to evaluate the heat flow, conductivity and
water resources of the substrata encountered. Drilling will be accom-
plished by a portable truck-mounted rig and will be confined to approved
areas and roads. Waste fluids and solids will be confined to holding
tanks and/or shallow pits. No significant effects on land or water use,
socioeconomics, seismicity or historical and archeological resourses
are expected.

b.Drilling requires a relatively level area of approximately one acre
cleared of vegetation sufficient to allow movement of the rig and assoc-
iated trucks and vehicles. Excavation consists of one mud-mixing pit
L5'x40'x2' deep and the borehole cellar 4'x4'x4' deep. The 45'x40'x2"
mud pit will be restored to its original condition upon completing of
drilling. The borehole cellar will be used for access td the borehole
for testing the heat gradient in the hole for about gne year. Some off-
road vehicle traffic will be required for trucks and passenger vehicles.
Due to the load spread by axle weight of each vehicle, damage to hard
surface roads or rutting of earth will be none or minimal.

¢c. There are no knownpre-existing environmental issues.
2. Potential Environmental Impacts:

a. The principal geological impacts that could occur would be sub-
sidence and induced seismicity but these are not likely as water will
not be produced.

b. Erosion of the site could increase suspended sediment loads in
surface water; off-road vehicle movement could add to this problem.
maintaining an undisturbed buffer zone between hole site and surface
water and promptly revegetating the site will minimize the threat of
erosion. Following drilling, all drilling fluids and other wastes will
be removed from the site Br reuse or disposed of in an approved manner.

c, Cementing and casing the hole will minimize the possibility of
commingling and/or contaminating ground water aquifers and no fluids
will be produced from the hole. Consequently, chemical and thermal con-
tamination of surface waters by geothermal fluids would occur only in the
unlikely event of a blowout.

d. The diesel drive for the rig will produce CO, NOx, SOx, hydro-
carbons and particulates during a five 24-hour drilling period. These
emissions should contribute an insignificant amount to ambient pollution
levels. No dust will be generated. DNo steam or gaseous emissions from
the hole are anticipated.

e. There are no known federal noise regulations applicable.

f. Maximun impact on terrestrial ecology would result if the hole ‘
were to be located in a wooded area. The actual impact will be negated
by using the existing open disturbed area. As no deleterious material
will be left, revegetation should occur rapidly.
1.



GRUY FEDERAL, INC. Enclosure (2) 79

‘ g. Maintenﬁge of buffer zones and prompt revegetation will prevent
erosion and corfequent sedimentation of aquatic habitats thus protecting
aquatic biota. ? No geothermal fluids will be brought to the surface.

h. There will be no loss of farm-use land.

i. Drilling will not involve a large consumption of water nor will
it compete with existing water uses.

j. No sociceconomic effects are expected. The small drilling crews
have their own house trailers for the most part and a few will find local
living accommodations for the few days in the area. No appreciable in-
crease on local services or boost to local income is expected.

k. Care has been taken to avoid all historical sites, archeological
resources and natural landmarks.

1. The most likely accident is an uncontrolled release of fluid. The
possibility is slight but does exist. The installation of a blowout pre-
venter would reduce this slight risk to a negligible one.

3. Site-3Specific Assessment:

a. There are no known archeological sites, historical sites, prime
or unique farmland or natural landmarks within or visible from the site.

b. The casing left in the hole will protect ground water aquifers.

c. Expected continuous noise levels will be minimal. Each 8V-71
GMC engine (two) is equipped with two 4" No. SRVO4-0196 silencers;
maximum noise level 32.2 dBA, 250 center frequency for residential use.

d. The drill site and related roads will not be treated to minimize
dust as paved roads and soil conditions preclude such treatment.

e. Portable sanitary facilities will be in place at the drill site.

f. Liquid and solid waste will be disposed of in accordance with
Naval, State and other Federal regulations.

g. Erosion control will not be réﬂlred for the disturbed area due
to its small size and location.

h. Upon completion of proposed drilling and data collection activities,
the site will be restored to as natural a condition as possible by regrad-
ing, filling and seeding. Road damage, if any, will be repaired.

i, The site falls within the Eastern Flyway but no species of birds
occupy the site area. There is no impact on the habitat of rare or
endangered species of any sort.

j. Blowout preventers will be used. Fire extinguishers will be
located on site. All personnel will wear hard hats. Engineering and
mud-logging personnel will be on-site during drilling operations. An
emergency plan exists for evacuating personnel. The drilling operations
will be conducted under a safety policy that insures safe operations and
attention to job safety and health protection.

k. Enclosure (1) shows the preferred drill site location and the
heavy vehicle travel route.

L, ZLong Range Effects: There are no known conflicts with local, state

or regional plans or programs. If a heat source is found it is unlikely
to be of sufficient temperatures to be used for electrical generation or
process heat; the most likely use would be space heating. The hole may

‘ prove useful as a water well.

5. Alternative to the proposed action: Abandon or delay the operation.
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JOB NO. 3022

DATE September 28, 1978
REPORT No. 1

DEPTH -—-

ACTIVITY AT REPORT TIME

TIME LOG
FROM TO ELAPSED
1300 1600 3 hrs.
1600 2400 8  hrs
2400 0600 6 hrs.

17 hrs.

EXHIBIT IV-4

0
2500 TANGLEWILDE, SUITE 150 8 ‘
HOUSTON, TEXAS 77063
(713)  785-9200

DAILY DRILLING REPQRT

WELL No. #23 - Oceana Naval Air Station
counTy Virginia Beach STATE Virginia
REPORTED BY Radford/Smith

PROGRESS -

Wait on fuel and water

OPERATIONS

Move to location
Rig up

Wait on water and fuel

(Drive shaft out of Energy Service,

water truck.)
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JOB NO.
DATE 9/28/78
REPORT NO.

DEPTH

694

3022

ACTIVITY AT REPORT TIME

TIME LOG

FROM

0600
1230
1700
1730
1830
1930
2000
2100
2200
2300
2400
2430
0230
0300
0400

TO

1230
1700
1730
1830
1930
2000
2100
2200
2300
2400
2430
0230
0300
0400
0600

ELAPSED

[«3)

e

=

1
7

e t i T S S o

W

N

N W

2500 TANGLEWILDE, SUITE 150

HOUSTON, TEXAS 77063
(713) 785-9200

DAILY DRILLING REPORT

WELL NO. Oceana NAS No. 23

COUNTY Va. Beach STATE Virginia
REPORTED BY Radford

PROGRESS 694

Drilling

OPERATIONS

Finish Rig up. Drill mouse hole
Drill 0-568'

Circulate and condition hole

POH and pull up core barrel

RIH with core barrel

Circulate and core 568' - 593'

POH with core barrel. No recovery

RIH with core barrel. Circulate

Mix 14 sacks gel, 35x Gel x. Condition mud

Core 593'-618'
POH

Lay down core barrel. Remove core. 15' recovery

RIH
Clean pits. Repack charge pump
Drill 618'-694"

81
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JOB NO. 3022
DATE 9/30/78
REPORT NO. 3

DEPTH 1033

ACTIVITY AT REPORT TIME

TIME LOG
FROM TO

0600 1300
1300 1330
1330 1430
1430 1530
1530 1700
1700 1730
1730 1800
18060 1830
1830 1930
1930 2000
2000 2030
2030 2230
2230 0030
0030 0200
0200 0300
0300 0330
0330 0430

0430 0600

ELAPSED
7

NNQ\"'A"‘HQ{"NN‘{")—\:HHN\“
L&)

y—t
—

3

i S

2500 TANGLEWILDE, SUITE 150 82
HOUSTON, TEXAS 77063

(713) 785-9200

DAILY DRILLING REPORT

WELL NO. Oceana NAS No. 23
COUNTY Va. Beach STATE virginia
REPORTED BY Radford

PROGRESS 339

Rigging down

OPERATIONS
Drill 694' to 978’

Circulate and condition hole

POH for core #2

Pull up core barrel, and RIH

Core 978' to 1003'

POH

Lay down and dress core barrel. 25' recovery
RIH with 7-7/8" bit

Ream core hole

Drill 30' and circulate to 1033'

Circulate and condition hole

Lay down drill pipe

Rig up gin pole and move casing to pipe racks

Run 4%"

casing. 26 joints. Talley 1043’

Wash down last joint casing and circulate

Rig up Halliburton

Cement with 330 sacks Class A cement. Bump plug

with 100 psi. Rig down Halliburton. Cement circulatic

Rigging down




2500 TANGLEWILDE, SUITE 150
GRUY FEDERAL, INC. HOUSTON, TEXAS 77063
(713) 785-9200

DATLY DRILLING REPORT

JOB NO. 3022 WELL NO. (ceana NAS No. 23

DATE  10/1/78 COUNTY ya, Beach STATE yirginia
REPORT NO. 4 REPORTED BY Radford

DEPTH -- PROGRESS -

ACTIVITY AT REPORT TIME Rig Down

TIME LOG
FROM TO ELAPSED OPERATIONS
0600 1000 4 Rig Down

Final Report - Well Complete
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84

QOctober 17, 1978

OPERATIONS SUMMARY

OPERATOR : Gruy Federal

LEASE : Oceana Naval Air Station
WELL : No. 23

COUNTY : Virginia Beach, Virginia

2k o ok ok sk e ok ok 2k 3 3k 9k 3k ok 3 3K ok oK ok 3K sk ok sk 3 3k sk sk ok e sk ok ok ok 3K 3 ok ok ok o6 3 o sk ok oK ok ok ke ok ok 3k o ok ok ok ok ok ok oK oK ok Ak o ok gk ook o oK ok ok oK

9/28/78 Elapsed time: RU to run 41" esg. 2% hrs. run 41" esg. 2 hrs. wash down
2 jts. & cire. & cond. mud. 1 hr. emt. 42" em. w/400 sks. Class "A" 1Y.6-1.8. 2
hrs. RD. 3 hrs. moving rig @ 1:00 p.m. 10 hrs. shut down rig because of no water
truck. Twisted drive-line into while moving.

9/29/78 TReport #2. TD 694'. Activity at report time: Drlg. Elapsed time: 6%
hrs. FRU. Drl. mouse hole. 4% hrs. drlg. from 0-568". 3% hr. cire. & cond. hole,
mixed mud. 1 hr. POH, PU core barrel. 1 hr. GIH w/core barrel. % hr. core from
568'-593'. 1 hr. POH w/core barrel. No core recovery. 1 hr. go back in hole
w/core barrel. Reamed last 15' core to btm. 1 hr. ¢ire. & mix 14 sks. of gel, 3 sks.
of quick gel or gelex to bring viscosity up to 55. 1 hr. dropped ball in core barrel.
Start coring @ 593' & cored to 618'. % hr. POH w/core barrel. 2 hrs. LD core
barrel & re-dressed. Recovered 15' of core. 1 hr. GIH w/bit. 1 hr. cleaned suction
on pump & repacked charger centrifugal pump. 2 hrs. drl. from 618'-694".

9/30/78 Report #3. TD 1033'. Activity: RD. Elapsed time: 7 hrs. drlg. from
694™-978'. I hr. cire. hole for btm. core. 1 hr. POH for core #2. 1 hr. PU core
barrel & RIH. 1% hr. coring from 978-1003'. % hr. POH w/core barrel. % hr. LD
core barrel & redressed. Had 25' recovery. % hr. GIH w/D.P. & 7-7/8" bit. 1 hr.
reamed 30' core zone. % hr. drld. 30' to 1033". % hr. cire. & cond. hole for running
pipe. 2 hr. LD D.P. 2 hrs. loading esg. on pipe racks & tallied esg. 1% hrs. run 26
jts. of 4% csg. 1 hr. washed down last jt. of esg. % hr. RU Halliburton. 1 1 hr.
pmpd. 330 sks. Class "A" emt. Cire. & bumped plug @ 1000# over pmpg. press.
RD Halliburton. 1% hrs. started RD. FINAL REPORT.

GOLDEN ENGINEERING, INC.
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Site No. 28-A, Cheriton, Virginia

A. Site Location

The location of Site No. 28-A, Cheriton, Virginia, heat flow
measurement hole is shown on Figure 5-1, a section of USGS 7%’
Quadrangle "Cheriton, Virginia". The coordinates of the drill
site are longitude 75° 55' 55" W, latitude 37° 17' 54" N. The
site, located on the south end of the county landfill, has a

ground elevation of approximately 33 feet above sea level.

B. Lease/Letter Agreements, Permits, Licenses

Access to Sie No. 28-A was obtained by permission of the Board
of Supervisors of Northampton County by letter agreement (Exhibit
V-1). A Commonwealth of Virginia Certification of Completion
permit was required and is shown in Exhibit V-2.

.

C. Environmental Information Survey

The environmental information checklist, supplementary information
required for éhe "Environmental Assessment, Geothermal Exploratory
Drilling Program, Eastern United States, Coastal Plains and Piedmont
Provinces", (DOE/EA-0015) is shown in Exhibit V-3.

D. Drilling Activities

Drilling acti&ities at Site No. 28-A, Cheriton, Virginia, began

September 11,11978 with the surface pipe being set by the Mayhew
1000 rig. Drilling continued on September 29th and was completed
on October 3,?1978 by the Failing 1500. Figure 5-2, a schematic
diagram of thé completed hole, summarizes data for Site No. 28-A.

The daily dri#ling reports are shown in Exhibit V-4, Cores and
|
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FIGURE 5-1 LOCATION SITE #28A, CHERITON, VA.
LONGITUDE 75%55'55" W, LATITUDE 37°17'54" N

CHERITON, VA,
N3715—W7552.5/7.5

1968

AMS 5858 IY SW--SERIES V&34




RI1G:

Warren George Failing 1500

GRUY FEDERAL. INC.

SITE NO.28 A

WELL NAME_Cheriton/Northampton

LOCATION: LAT._37°17'54" N

LONG.75°55'55" W

DATE SPUDED:

September 11, 1978 pATE COMPLETED:October 3, 1978

hi_ou

4L

NEEDLE VALVE

(1‘—\ TA'EPED BULL PLUG
) coS}AR

2" FULL OPENING VALVE

COLLAR
N

M%“ x 2'' REGULAR SWAGE NIPPLE

WARREN GEORGE MAYHEW 1000
Set 8 5/8" surface casing

SU— A T

87

COUNTY_Northampton STATEVirginia

. CORES:
& NO.| FROM | TO RECOVERY
T 11695 | 710 15 feet
. M SURFACE CASING [ 2| 710 | 725 | 15 feet
. { 8 5/8" csg. emtd | 31975 990 15 feet
\ 4:0* to surface with 41990 ]1005 15 feet
[ [¢{ 120 sx HLW +
< 1 2 % cac1
. i3 2
. b HOLE SIZE:
; N DEPTH ROLE | CSG. HUD *
4—4 %" csg. cmtd  [TERoM | 0 | SIZE IN. |SIZE IN.VIS.| WI.
) o) with 390 ex o 120 | 101 8-5/8] 40 | 9.0
# + ; 2 120 11050 | 7-7/8 4k 45 9.5
$ f * approximate
% s
k
CASING:
SIZE | WT NO.
FROM | T | 57 170, | GRADE | THREAD | Tno
0 I20 [8-5/8 [24.0] B=40 | ST&C 3
0_l048 |4y 9.5] J55 ST&C 26

ALL DEETHS REFERENCE

FIGURE 5-2 WELL SCHEMATIC WITH COMPLETION INFORMATION



cuttings taken from the hole during drilling were delivered to
VPI&SU. No electric logs were run on this hole. Temperature
logs were run by VPI&SU after the hole was cased; however, these

data were not made available to Gruy.

E. Site Preparation, Layout and Cleanup

Prior to initiation of drilling at Cheriton, Virginia, the site
area was almost level and was used as an agricultural field.

For site preparation, a bulldozer dug two pits 35' long, 5' wide,
and 4' deep. The 4' x 4' cellar was dug by hand 4' deep and
boarded over. After the hole was completed, the wellhead was
installed and an iron grate was placed over the cellar and locked.

The mud pit was vacuumed and the site was backfilled and leveled.
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GRUY FEDERAL, INC.

CONSULTANTS IN ENERGY SysTems

2500 TanGLEWILDE. SuTE 150 1911 JeFrerson Davis Hwy, Surre 500
HousTon. Texas 77063 ARLINGTON, VIRGINIA 22202
713/785-9200 703/979-2955

August 14, 1978

3. T 'L/E{\“-"”’ Jom /) 5 bt
. T. AChairman _ // In 114,

Board of Supervisors of ﬁ /dce,f /-/9 “/ / 7
Northampton County yﬁ

P. 0. Box 66

Eastville, Va. 23347

Dear Sir:

Gruy Federal, Inc. is under Contract ET-78-C-08-1558 with the Division of
Geothermel Energy, U. S. Department of Energy, to drill a series of bore
holes among the Atlantic Coastal Plain from New Jersey to Florida. The
sites have been, or will be, coordinated with the respective State Geological
or Water Resources Boards and are under the overall coordination of Dr.

J. K. Costain, Virainia Polytechnical Institute and State University,
Blacksburg, Virginia.

The purpose of the drilling is to conduct a scientific geological study
attempting to find sources of residual heat in the coastal bed rocks. Use
of the site described below is critical to the study. The drilling program
was started at Fort Monmouth, NJ, and iscontinuing on the New Jersey Coast

at present.

Gruy Federal requests permission to drill, case and cement one heat gradient
bore hole of 1,000' depth at a site described below:

Cheriton Quadrangle
Northampton County, Virginia
U. S. Department of Interior Geological Survey Map
Coordinates: N 370 17' 52"
W 759 55' 41"

Finalsite selection to be by mutual agreement between your representative ana
a representative of Gruy Federal.

An area of approximately one acre will be required for the site during actual
drilling operations for a period of about five days. Some soil disturbance
will occur, but will be restored to its original condition, leaving only a

4' x 4' x 4' cement lined pit with a hinged steel cover on the site. The

cover will be flush with the surface. The 1,000' cased hole will be filled
with fresh water. For one year following, scientists from the State, Virginia
Polytechnical Institute, the U. S. Geological Survey and the U. S. Department of
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Energy, under Gruy Federal responsibility, will conduct heat gradient
measurements of this water.

Gruy Federal shall be responsible and liable for accidents, injuries or
damages arising from its operations and shall defend and save harmless
Northampton County, its officers and agents, by reason of any claims made or
Jjudgments rendered in connection with such work. The site will be restored
insofar as possible to its original condition, including resodding or
replanting grass. At your election, on completion of the heat gradient tests,
the bore hole will be returned to your for any use deemed appropriate or Gruy
Federal will plug and abandon the hole in accordance with federal and state

laws.

The Division of Geothermel Energy, Department of Energy, has made an Environmental
Impact Assessment of Geothermel Drilling Activity, Coastal Plain and Piedmont
Physiographic Provinces, Eastern United States, dated December 1977. NEPA
requirements for this action have been met by the Department of Energy and

there are no anticipated atmospheric, ecological, environmental or historical

site factors developing from this operation.

Your cooperation and assistance in this research are sincerely appreciated.

If you have any further questions concerning this operation, please call
Mr. G. W. Duncan, Manager Drilling and Resource Evaluation Division, Houston,

TX, at AC 703-785-9200, collect.
Mr. R. Keith Bull, County Administrator, has been briefed on this matter.

If agreeable, you need only to countersign the original of this letter
agreement, and mail to Mr. Duncan at our Houston Office.

Respectfully youfs,

2V Teloren / G- 2.

W. Edward McCain
Agent and Attorney-in-fact

APPROVED / /é/%/%)«///

County Administrator
Northampton County




~arm GW-2
1978-10,000

C1ate Water Control Board
’r. Q. Box 11143

2111 North Hamilton St.
Hichmond, Va, 23230

CuzRiroNn Quad

®Virginia Plane Coordinates

N
E
Latitude & Long:tudo
37 °I] 54 N
75756687 W
® Topo. Map No.
® Ejevation __EZ2 R
® Formation
o Lithology
®River Basin
®Province
®Typelogs =

¢ Cuttings_£AC X 0’

®ater Analysis
® Aquiter Test

COMMONWEALTH OF VIRGINIA
WATER WELL COMPLETION REPORT

(Certification of Completion/County Permit)

EXHIBIT V-2
91

¢ BWCM No.

SWCB Permit
County Permit

Cartification of inspecing cificial:
This well does does not
meet code/low requirements.

S.

Date

For Office Use

County/City Stamp
o Owner_NobTampron (bunry
*Well Desug)auon or Number SITE Q€A Tax Map 1.D. No.
Address O, Rox (66 E/}sru/LLF ViegraiR Subdivision
Phone 23337 Section
Block
® Drilling Contractor (GRUY FEDERAL Ak . Lot
Address 2SO0 TANGLEWILDE */50D Abvsrou Class Weli: 1 L HA
Phone TExXAS He L 1MA s

weLL Location: O. 8§

(fewe/mites SOUT/4  direction) of KoAD 436 on Koan 400

and feet/miles (dirsction) of

{1 possible please include map showing location marked)

Date started 7/ 7 /7 8 ® Date completed /0/3”/7 8

Type rig EO TARY

1. WELL DATA: New / Reworked Deepened 2. WATER DATA ® Water temperature OF
® Total depth /0 5"5" ft. ®Static water leve! (unpumped levei-measured) f1.
®Depth to badrock  — ft. ®Stahilized measured pumping water level ft.
®Hote s:ze (Also include reamed zones) ’ ®Stabilized yield gpm after hours

L4 7 __inches from o 10 /850 f1. Natural Flow: Yes No____ , flow rate: g pm
inches from to fr. Comment on guality
'_____mches from 10 fr. 3. WATER 20NES: From To
®Caslng size (1.D.) and material From To . From To
o 4’/q inches from 2. to _ /048 fr. From To . From To
Material 4. USE DATA:
Wt. per foot or wall thickness in, Type of use: Drinking , Livestock Watering ,
. inches from 10 ft. Irrigation Food processing JH hold
Material Manufacturing , Fire safety ____, Cleaning
Wt. per foot or wail thickness in. Recreation . Aesthetic . Cooling or heating
b4 inches from o ft. Injection , Other
Materisl S Type of facility: Domestic , Public water supply
Wt. per foot or wall thickness in. Public institution Farm . Industry
e3creen size and mesh for each zone (where applicable) Commercial , Other
L4 inches from to fr. S. PUMP DATA: Type @ Rated H.P.
® Mesh size Type ®intake depth 9 Capacity head
o nehes from To f. 6. WELLHEAD: Type well seai_SEE FI(-,U!:E ‘= <4
® Mesh size Type Pressure tank gal., Loc.
®_ ___ __inchesfrom to ft. Sample tap , Measuvemem port
® Mesh size Type Well vent , Pressure retisf valve
L) inches from 10 fr. Gate vaive , Check vaive {when required)
©® Mesh size Type Electrical disconnect switch on power supply
® Gravel pack 7. DISINFECTION: Well disinfected yes no
®From to fr. Date , Disinfectant used
®From to fe Amount , Hours used
*Grout 8. ABANDONMENT {where applicable) ®ves no
efrom 2 w0 JO4 8 fr, Type (Wr/—l CEMEAT Casing pu'led yes no not applicable )
®From 1o ft., Typa Muyging grout From to matanal




Owner 92

9. Stare law requires submitting to the Virginia State Water Control Board information about groundwater and welis for every well made in the State
mtendcd»for water, or any other non-exempt well. This information must be submitted whether the well is completed, on standby, or sbandoned.
Info_rmsuon required includes: an accurately and completely prepared wazter well completion report, full data from any aquifer pumping tests, drill
cuttings taken at ten foot intervais (uniess exemption is secured), the results of any chemical analyses, and copies of any geophysicsl logs. Quarterly
Pumpage and use reports are required from owners of pubiic supply and industrial wells. County or State permits 10 drili may be required in some parts of
the siate. Some counties require submission of a water well completion report. The Virginia State Health Department requires a water well compietion
report for public supply wells.

10. DRILLERS LOG (use additional Sheets if necessary) " 12 DIAGRAM OF WELL CONSTRUCTION
(with dimensions}
DEPTH (éeae) TYPE OF ROCK OR SOIL REMARKS Drilling
From To {color, material, fossils, hardness, {water, caving, cavities, Time
ate.) brokaen, core, shot, (ete.} {Min.)
ME TE<.5
O |32 | SUMALES MISSe-

33
A

16
280

VERY FINE SAMDY SILT

7 SthELL FRACMET
SILT AWD ceay

The

DESCRIPTIONS OF TH#,

(S wELL ALE

N PY QL/S//J;D . for Arece M/Fde/fﬂr/o,u cALL o

WRITE

VikGiaa (2e TEcpt
Beorctysrcs  Depr.
de Joe Lomaginse

(703) 9¢/- 6172

st

State Water Contro! Board Regiona! Offices

Vatley Reg. Off.

116 North Main Street
P. O. Box 268
Bridgewater, Va, 22812
7GC3-828-259%

Southwest Reg. Off.
408 East Main Street
P.O.Box 476
Abingdon, V. 24210
703-628-5183

West Central Reg. Off,
Exscutive Parx

530G A Peters Creek Road
Roanoke, Va. 24019
7C3-563-0354

Pleamaont Reg, Off.

4010 West Brosd Street

P. 0. Box 6416
Ricnmond, Va. 23230
804-257-1006

Tidewater Reg. Off,

287 Pemproke Office Park
Suite 310 Pembroke No. 2
Ve. Beach, Va. 23462
804-499-8742

Northern Virginia Reag. Oft.

%%13 Chernkea Avenue
Suite 404

Alexandana, Va. 22312
703-750-911)

13 Well lot dedicated? : Size

. X ft.; Well house?

Distance to nearest pollutant source
Distance to nearest property line

14. | certity that the -information contained herein is true and cofrect and that this we!l
and/or system has been installed and constructed in accordance with the requirements
for well construction as specified in compliance with appropriate county o inogpendent

ft., Type

ft., Building ft.

ity ordinances and the, laws ana rules of the Commonwaealth of Vieginia,

/'/
Signature /2"/5‘&/2! . :S%{ﬁ (Seal}, Dae_FER. /éj /979

{Well driiler or authorized person)

License No.




EXHIBIT V-3 g3

SITE-SPECIFIC ENVIRONMENTAL INFORMATION CHECKLIST
HEAT GRADIENT HOLES
ATLANTIC COASTAL PLAIN GEOTHERMAL TEST PROGRAM

Site No. ZLSA State [/
Location ,Q Mo'/e:j éa:S'?L O-F. C’[ew'?ém# VCL

A. GENERAL
1. Has federal, state and/or local environmental assessment been conducted
previously for the proposed drill site? Yes No l{ If yes,

provide a copy, if available.

2. Have all required permits, licenses, and/or agreements for the proposed

drill site been obtained? Yes No If no, explain.

3. Does the drill site fall within the habitat of rare or endangered species?

Yes No | 1f yes, explain. ésfgn ‘P(gwavf P 6u+

S ?/Qc/es occ%@qf ‘Hte QALK g.’(‘ {'/be. H‘es# wVL@

4. Are known archeological sites, historic sites, prime or unique farmland,
or n‘at}al landmarks within or visible from the site area? Yes

No If yes, explain.

5. Will casing left in the hole protect all ground water aquifers? Yes l/

No If no, explain.

6. Will a directional survey be conducted in the drill hole? Yes
No (/ If yes, at what interval? feet. If no, explain.’
A/of VIQQS'SQV;/ A;,» /ooo’nom;/mc/)c:'y% /w/r—»




94

7. Will expected continuous noise levels from site operations be 65 dBA or
less at the nearest residence? Yes No &7 If no, explain.
’
EaJ A -71 GMC engine a/w//m'q/ 172 M fwg 47
v oy (eve |
lo. SRUOL ~OlG6 MuxXcyn 3 letncers _Ma&L[‘h.J;n noke {eve
220 ,[@/4. 250 cenﬁ’f “‘;‘ipuc’hcj,/ Lo I/CJI‘/CJA r[,a/ vse,

SITE CONSTRUCTION
1. Will additional land clearing be required for the drilling and data col-

lection activities (e.g., preparation of drill pad, road construction,

mud reserve pits, pipeline)? Yes No_ |~ If yes, describe.

2. Will the drill site and related roads be treated to minimize dust?

Yes No If no, explain.

3. Are portable sanitary facilities or an approved septic system to be used

at the drill site? Yes No If no, explain.

4. Will liquid and iziig/wastes be disposed in accordance with local regu-

lations? Yes No If no, explain.

5. Will erosion control be required for excavated areas? Yes

No If yes, explain.




6. Upon completion of proposed drilling and data collection activities, will
the site be restored to as natural a condition as possible by regrading,
filling, and reseeding? VYes No If no, explain.

C. SAFETY

1. Will blowout preventers be used? Yes P/// No If no, explain.

2. Will fire extinguishers be located onsite? Yes b////lNo If no,
explain.

3. Will engineering and mud logging personnel be onsite during drilling
operations? Yes No If no, explain.

4. Does an emergency plan exist for evacuating personnel?. Yes [,/// No
If no, explain.

5. Will the drilling operations be conducted under a safety policy that en-

sures safe operating procedures and attention to job safety and health

protection? Yes No If no, explain.

Completed from onsite inspection by:

IO . K

Signature

Position: F;e//j E. QA S~

Date: Jlujlg? ?‘/;/77‘8

95



GRUY FEDERAL, INC.
96

SAFETY POLICY

1. The safety policies of Gruy Federal, Inc. are defined by the joint requirements of:

a. the Occupational Safety and Health Act of 1970, as defined and enforced by the
Occupational Safety and Health Administration (0SHA) of the Department of Labor
with respect to job safety and health protection, and

b. the safe operating procedures, inspection and training programs, and accident
investigation forms of the International Association of Drilling Contractors,
whether involving drilling rigs or other equipment.

2. OSHA requirements are summarized in the 10'" X 16" plastic laminated JOB SAFETY AND
HEALTH PROTECTION sign, GPO: 1974 0 - 537-604; 1ADC procedures and inspection and
report forms are summarized in the booklet Outiine for Drilling Rig Safety Program,
compiled by the IADC Safety Publications Subcommittee, revised 1976. Both of these
documents are required to be displayed, reviewed at regular intervals by all super-
visory personnel, and followed in concept and practice in all Gruy Federal operations
involving job safety and health protection.

3. All Gruy Federal subcontractors and/or third party services are required to maintain
meaningful and effective safety programs that include scheduled training and drills
for personnel, and scheduled maintenance and testing of safety equipment.

L. In addition, all Gruy Federal field operations and all subcontractors and/or third
party services to Gruy Federal field operations are required to maintain familiarity
with and follow the recommended safe operating procedures and guidelines of the
Accident Prevention Manual, IADC, revised edition, October, 1975.

5. The Gruy Federal Project Manager or his designated field representative shall have
responsibility for maintaining these safety policies through:

a. inspection of all equipment and materiel,

inspection of personnel and equipment performance in safety drill or demonstration,
upon request, and

c. shutdown or exclusion from the job of any operation, materiel or personnel whose
temporary condition or malfunction violates or jeopardizes the requirements of

these safety policies.

February, 1978 Alan Lohse
Executive Vice President



EXHIBIT V-4
‘ Mayhew 1000 2500 TANGLEWILDE, SUITE 150 97

GRUY FEDERAL, INC. HOUSTON, TEXAS 77063
(713) 785-9200

DAILY DRILLING REPORT

JOB NO. 3022 WELL NO. yog_a - Cheriton/Northampton

DATE September 11, 1978 COUNTY Northampton STATE Virginia
REPORT NO. 1 REPORTED BY  Radford/Smith

DEPTH -- PROGRESS -_—

ACTIVITY AT REPORT TIME

TIME LOG
FROM TO ELAPSED OPERATIONS

Surface hole drilled to 120 feet. Ran 3 jts 8-5/8.
Cemented 3 joints of 8-5/8" casing w/100 sxs

of HCL. Good returns
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Failing 1500 2500 TANGLEWILDE, SUITE 150
GRUY FEDERAL, INC. HOUSTON, TEXAS 77063
(713)  785-9200 ‘

DAILY DRILLING REPORT

JOB NO. 3022 WELL NO. #28A - Chericton/Northampton

DATE September 29, 1978 COUNTY Northampton STATE yirginia
REPORT NO. 2 REPORTED BY Radford

DEPTH PROGRESS

ACTIVITY AT REPORT TIME Failing 1500 rigging up to complete hole.

TIME LOG
FROM TO ELAPSED OPERATIONS

Move in.

Rigging up.




Failing 1500
ne 2500 TANGLEWILDE, SUITE 150 0

GRUY FEDERAL, INC. HOUSTON, TEXAS 77063
(713) 785-9200

DATILY DRILLING REPORT

JOB NO. 3022 WELL NO. 28 A - Cheriton/Northampton

DATE September 30, 1978 COUNTY Northampton STATEVirginia
REPORT NO. 3 REPORTED BY Radford

DEPTH 43 PROGRESS 485

ACTIVITY AT REPORT TIME Drilling

TIME LOG
FROM TO ELAPSED OPERATIONS

Drilled to 545 feet.



Failing 1500 2500 TANGLEWILDE, SUITE 150 100

GRUY FEDERAL, INC. HOUSTON, TEXAS 77063 ’
(713) 785-9200 ,

DATLY DRILLING REPORT

JOB NO. 3022 WELL NO. 28A - Cheriton/Northampton
DATE October 1, 1978 COUNTY Northampton STATE Virginia
REPORT NO. 4 REPORTED BY Radford

DEPTH 735 feet PROCRESS 180 feet

ACTIVITY AT REPORT TIME pun in Hole with 7-7/8 " bit.

TIME LOG
FROM TO ELAPSED OPERATIONS

Drilled to 695 feet. Took Core #1, 695-710 feet.
100 % recovery. Core #2, 710 -725 feet.
100 % recovery. Prepare to resume drilling.




Failing 1500 | 101

Q 2500 TANGLEWILDE, SUITE 150
GRUY FEDERAL, INC. HOUSTON, TEXAS 77063
(713) 785-9200

DAILY DRILLING REPORT

JOB NO. 3022 WELL NO. 28 A- Cheriton/Northampton
DATE October 2, 1978 COUNTY Northampton M Virginia
REPORT NO. 5 REPORTED BY Radford

DEPTH 975 PROGRESS 250

ACTIVITY AT REPORT TIME ©prjlling and preparing to core #3

TIME LOG
FROM TO ELAPSED OPERATIONS

Drilled to 975 feet. Preparing to take core
#3.



102
Failing 1500 2500 TANGLEWILDE, SUITE 150

GRUY FEDERAL, INC. HOUSTON, TEXAS 77063 .
(713) 785-9200

DAILY DRILLING REPORT

JOB NO. 3022 WELL NO. 78A-Cheriton/Northampton ’
DATE October 3, 1978 COUNTY Northampton STATEyirginia
REPORT NO. 6 REPORTED BY Radford

DEPTH PROGRESS

ACTIVITY AT REPORT TIME

TIME LOG
FROM TO ELAPSED OPERATIONS

Core #3 from 975 to 990 feet, 15 feet recovery.
Core #4 from 990 to 1005 feet, 15 feet recovery.

Drill to 1050 feet.
Ran 26 jts 4%", 9.5#/ft csg, set at 1048 feet.

Cmtd with 300 sx HLW, BP with 1000 psi.
cmt circ. well complete. final report.

Prepare to move to North Carolina.

# U.S. GOVERNMENT PRINTING OFFICE: 1979—640-092/ 1116




