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PRELIMINARY REPORT

This report contains information of a preliminary nature. It is subject to revision or correction
and therefore does not represent a final report. It was prepared primarily for internal use with-
in Rockwell Hanford Operations. Any expressed views and opinions are those of the author and

not necessarily of the Company.
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INTRODUCTION

Coring operations in Borehole DC-7 were completed in June 1980 | the
Boyles Brothers Drilling Company, Spokane, Washington, under subcontract

" to Rockwell Hanford Operations (Rockwell), Richland, Washington.

Rockwell's Basalt Waste Isolation Project (BWIP) personnel furnished
continuous supervision of the core drilling activities and geologic core
logging for the borehole. Rockwell's Materials Function personnel were

responsible for contract management.

Borehole DC-7 is located about 13 miles north of Richland, Washington
on the Hanford Site (Figure 1). Ground surface elevation at the well
site is 543 feet above mean sea level. Geographical coordinates of the
well casing are N420,174 and E2,280,448 of the Washington State Grid Sys-

tem and lat. 46028'49"N long. 119023 12" W

Borehole DC-7 was originally drilled by a rotary drilling rig to a
depth of 4,102 feet with a diameter of 8-5/8 inches (Fenix & Scisson,
1977). Boreho]e DC-7 was a companion hole to Core Hole DC-8 (Fenix &
Scisson, 1978) and was primarily drilled for hydrologic test and cross-
hole vertica].transmissivity measurements. Additional geohydrologic data
on the lower Grande Ronde Basalts were needed from this site. It was,
therefore, decided to deepen DC-7 by coring approximately 900 feet of

core.

CONCLUSIONS AND RECOMMENDATIONS

Relatively few permeable zones were encountered in the cored portion
of DC-7; therefore, coring operations were completed in less than the
amount of time projected. Limited hydrologic testing during drilling was
dor and no cementing or borehole repair was required. Few drilli
problems beyond short runs, due to highly fractured rock, were
encountered.

Scheduling of future coring operations in equivalent depths should
reflect the probable reduction in permeable zones and reduced require-
ments for hydrologic testing and hole repair.

DRILLING AND CORING OPERATIONS

Two str1ngs of intermediate casing were run in Borehole DC-7 to fa-
cilitate coring below the 8-5/8-inch-diameter open hole portion (Fig-
ure 2). A string of 4-1/2-inch casing with an attached packer was run
from ground surface to 4,087 feet and set in tension. Three-and-one-
half-inch casing was then run from ground surface to the bottom of the
hole at a nominal depth of 4,100 feet. These operations were started on

February 19, 1980 and comp]eted on March 2, 1980.
1
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FIGURE 1. Locatior of Borehole DC-7 and Core Hole DC-8.
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FIGURE 2. As-Built Diagram for Borehole DC-7
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A Chicago Pneumatic Model 50 (CP-50) coring rig under subcontract
SA-635 with the Boyles Brothers Drilling Company, Spokane, Washington,
was then rigged up over the hole. Coring began March 19, 1980 at a mea-
sured depth of 4,102 feet and continued to 5,008 feet below ground sur-
face using wireline NX (3.032-inch-diameter) diamond core bits. Total

~depth was reached on June 9, 1980. No lost circulation zones were en-
countered during drilling and no penetrated zones required cementing.
Drilling was halted for 20 days (April 8 through 28, 1980) to allow
hydrological testing and geophysical logging operations to be conducted
and a 5-day shut-down resulted from the tephra fallout of the May 18,
1980 eruption of Mount St. Helens. No drilling problems were encountered
with the exception of some short core runs caused by fractured rock

blocking off the core barrel. Total core recovery was 99.3% (see

ig-
ure 3 and Appendices A and B).
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FIGURE 3. Coring Progress Curve for
the Coring Portion of Borehole DC-7.

A1l drilling and coring operations were recorded on Shift Report of
Operations forms (see Figure 4 for a sample formj. Recorc copies of this
form are on file with the BWIP Records Retention Center, Pecples Bank
Building, Richland, Washington.
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GEOLOGIC LOGGING

Borehole DC-7 is structurally located near the lowest point of the
Junction of the Pasco and Cold Creek synclines in an area of no or very

" little dip (Myers/Price et al., 1979, Plate III-4a). The approximate

elevation of the top of the basalt surface is 159 feet below sea le |.
The basalts are overlain by sediments of the Ringold and Hanford For-
mations with the contact between the two sedimentary formations
undetermined. :

The core from DC-7 was geologically logged immediately after drill-
ing. Geologic logging consisted of a description of the lithology,
mineralogy, and fracture pattern visible from direct examination of the
core. Flows encountered were relatively uniform, aphanitic to finely
phaneritic, (having a texture with no evident or evident developed crys-
tals Tess than 1 millimeter in size). Flow thickness ranged from 11 to
157 feet. An oxidized flow was encountered from 4,509 to 4,520 feet with
the rock having a bright reddish-brown color. No chemical variations
were seen in preliminary X-ray fluorescence analyses; all of the flows
appear to be low magnesium oxide chemical types of the Schwana Sequence
(Figure 5). Petrographic, additional geochemical, and paleomagnetic
analyses of the DC-7 core samples are a part of continuing BWIP studies
and will be reported separately.

Lithologic descriptions of the rock penetrated during drilling appear
in Appendix C. An as-built diagram showing the casing schedule and asso-
ciated stratigraphy is shown in Figure 2. -The stratigraphy of the upper
part of DC-7 was developed from rotary drilling data ?Fenix & Scisson,
1977) and from core derived from nearby Core Hole DC-8 (Fenix & Scisson,
1978). Figure 6 is a plot based on the twn deepest points measured on
¢ -ectional borehole surveys of DC-7 and __ -8 compared to the ground sur-
face coordinates of the well casings. This plot shows that the bottom of
the boreholes are separated by approximately 70 feet horizontally and one
foot vertically. Core from the extension of DC-7 can, therefore, be con-
sidered correlative to that of DC-8.

Original geologic logs and color photographs of the core are on file
in the BWIP Records Retention Center, Peoples Bank Building, Richland,
Washington. The core is stored in the BWIP Sample Repository, 210 |
Buil 'ng, 200 East Area, Richland, Washington.
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Plot of Borehole DC-7 and Core Hole DC-8.
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HYDROLOGIC TESTING

Only one hydrologic test was conducted during corii o] -~ations n
Borehole DC-7. Drilling was stopped at 4,493 feet and a packer set at

- 4.110 feet on April 8, 1980. The test zone was swabbed for water sam-

ling and briefly pulse tested. The interval was found to have low per-
meability and test results were inconclusive. Drilling was resumed on
April 28, 1980 and no additional tests conducted because of the low
apparent permeability of the entire cored section. The zone tested will
be included as a part of the continuing BWIP hydrologic test program on
DC-7 and DC-8 using straddle packers and long-term tests. Results will
be reported separately. '

GEOPHYSICAL LOGGING

Two series of geophysical logs were run in the cored portion of DC-7
by Pacific Northwest Laboratory (under Rockwell subcontract). One run
was 1de April 7, 1980 inside the drill rods from 3,802 feet to the then
total depth of 4,463 feet. The second run was made June 11, 1980 after
completion of the hole. This logging run covered all of the open hole
section from 4,102 to 5,008 feet. Tools used were: '

e Caliper (Calp)

e Natural Gamma (NatY)

e Neutron-Epithermal Neutron (NN)
e Gamma Gamma (Y-Y).

Copies of the logs are on file in the BWIP Records Retention Center,
Peoples Bank Building, Richland, Washington.
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Rickw 'l 'tanford Operations
Eroray Sy‘tems Group CORING RECORD

e DC-"
Contractor;_ _Boy'e: 'ro hers
Core Size:. 1.875 1 -, Sheet 3 _O1_5

! -7 [ tmterval_ [ Core Recovered coe .. . Aceumuiatie -
Date St e MO egm To | R % L:ﬂ?.“ﬂ e F1. Drtted Core Recovered Y % Remarks
5/5/80| 1 | 5 | +,575 | 4,582 1 00| 60 | 480 _ | 479 f 99.81 Chuck Slipping
5/5/80] 1 1 S e5R2 4,588 300 [ . _ 30 483 482 ! _99.8] Chuck Slipping
5/9/80] 1 14,585 1 4,586 1 .100 | o 10 | 484 _.483 99.8| Checking Out  w Chuck
5/12/80 1 24,586 | 4,595 9 ,'r;g_o . a5l a9y I— 492 99.8| Core Barrel Blocked
5/12/80 1 7459 | 4,602 8 llQO .90 | 501 500 _ __,”99484AQq;g_gagggLnBLQcked,q_,a“,ﬁ,_*4
5/12/80 1 '] 4,603 | 4,611 8 ‘109+__, 60 | 509 508 99.8| Core Barrel Blocked
5/13/8¢ 1 v,611 | 4,6191 8 00 o105 |17 516 99.8| Core Barrel Blocked . __ |
5/13/80 _1 ©o] 4,619 | 4,630 11 00| 150 | 528 . 521 __99.8] Core Barrel Blocked __ |
5/1_3_@# 1, v 4630 4,639 9 00| | 100 537 | 53 99.8| Core Barrel Blocked
s1e80 1 0 o feen0 |aeil 2 ool | a0} s | 53 - _99.8| Core Barrel Blocked
5/ léisi 1 | 5| 4.651 | 4,651710 {100 | 150 L0 549 -_i,_5_4§ oo __99.8] Core Barrel Blocked __
5/14/80 1 v {651 | 4,633 2 000) o ] 25 | | 51 ‘Jh_s_,so_ ._.99.8] Core Barrel Blocked |
5/14/80 1 L7 14,653 | 4,663 10 100 1 150 - 561 560 99.8{ Core Barrel Blocked ]
5/15/80 1 ! % 4,663 | 4,679 16 [100 | 195 | 5717 576_ .. .99.8] Core Barrel Blocked i
;/Q/id o1 i‘ R 4,679 | 4,633 14 1100 180 | . 591 590 99.8 | Core Barrel Blocked
5/16/80 1 691 | 4,723 110 100 90, 601 | 600 . 99.8] Core Barrel Blocked ___ |
5/16/89 1 | “,70% | 4,716 13 oo | | 150 | 614 613 .__92-,8_+£,oz‘_¢!.ﬂanrgl Blocked . ___ _
5/22/8 1 | 0 luoe fecxcus o) | o270 | 632 | e 99| |
soa7/ed 1 g La,eat1s 00 150 647 646 ! 99.8| core Barrel Blocked
PAB/O0 L | o a9 Laes09 00} 180 | 666 | _66S 99.9
5/28/8q 1 768 a7 L9 00 | 120 | L 675 674 .99,9 | Core Barrel Blocked.. .. ...
b/28/8q 1 | 777 | 4.7i2 ] s .00 75 680 679 99.9 | Core Barrel Blocked

A-6400.105 (N-7-79)

LE-07-IM8-0HY






ST

Rockwell Hanford Operations
Energy Systems Group

Hole: B [o 2y A o
Contractor: __Boyles Brothers

Core Size: 1.875 in.

5 283900

CORING RECORD
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Sheet 3__Of_5__

| Interval _Qr_a_ﬁ_gcove‘r_ed_ .~ Core L Ar‘_‘i“_'“_‘f"'!f",,_‘ ey ]
Date Shift|Core No. | To Fr. |« | Lgnee e F1. Orilled Core Recovarsd | % Remerks
o T
6/6/80| 1 | 89 |s5,001 | 5,006| 5 |100 55 904 . 398 99.3
6/9/80f 1 | 9C 5,006 | 5,008} 24100 | 20 ) 906 _| 900 99.3}| Reached TOTAL DEPTH
- - —4 - -4
U . - I i e e ]
' i
I . b - L e ]
—— : - l -4 b g i— - —— e - - ————
| | _
b — b j - — 4 v e e e
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—— - [ [N NN S 4 RSP SO - - L e ] —_ T —
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A-8400-1(. ...-2.79)
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APPENDIX C
LITHOLOGIC DESCRIPTIONS OF THE CORE
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Report No.

| i SURVEILLANCE REPORT
Rockwell Hanford Operations Comination Sheett e »

An exterior intrusion alarm system was evident for trailer security purposes.

Location DC-7/8-- The boreholes were covered/plugged with test equipment preventing
insertion of extraneous material into the boreholes.
Areas out of compliance with procedure requirements are the following;
1. Site was not fenced. Drill sites that are freely accessible to the public shall
be fenced with cyclone fencing as part of the site preparation. ref.. sub-section 5.2.2.
2. No extérior intrusion alarm system was evident for trailer security. ref. sub-sec.

5.2.4.
The above listed items are unsatisfactory and require action or response by 3-12-82.
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