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PREFACE

The work described in this report was performed for the US Army Engineer
District, Pittsburgh, by personnel of the US Army Engineer Waterways Experiment
Station (WES). The work was authorized by DA Form 2544, No. ORPED-85-31,
dated 16 May 1985.

The testing program was accomplished under the direction of Bryant Mather,
Chief, Structures Laboratory (SL), WES, and Mr. John M. Scanlon, Jr., former
Chief, Concrete Technology Division (CTD), and Mr. Ken Saucier, Chief, CID.

All of the core drilling was conducted by WES under the direction of Mr. Mark
A. Vispi, Chief, Exploration Group. Laboratory work in the CTD was done with
the assistance of Mr. Joe G. Tom, Mrs. Joyce C. Ahlvin, and Mr. J. Pete Burkes.
This report was prepared by Messrs. Wong and Stowe with assistance from Mrs.

Ahlvin and Mr. Tom.

COL Dwayne G. Lee, CE, is the Commander and Director of WES. Dr. Robert

W. Whalin is Technical Director.
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EXHIBIT 1: PHOTOGRAPHIC RECORD OF DRILLED CORE*

*

On file with US Army Engineer District, Pittsburgh.




CONVERSION FACTORS, NON-SI TO SI (METRIC)
UNITS OF MEASUREMENT

Non-SI units of measurement used in this report an be converted to SI (metric)

units as follows:

Multiply By To Obtain
degrees (angle) 0.1745329 radians
feet 0.3048 metres
feet per second 0.3048 metres per second
inches 25.4 millimetres
miles (US statute) 1.609344 kilometres
pounds (force) per 0.006894757 megapascals
square inch
pounds (mass) per 16.01846 kilograms per
cubic foot cubic metre
tons (force) per 0.09576052 megapascals

square foot
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CONDITION SURVEY OF LOCK NO. 2
MONONGAHELA RIVER

PART I: INTRODUCTION

Project Description

1. The following description of the project is taken from the first
periodic inspection report of Locks and Dam 2 (US Army Engineer District,
Pittsburgh, 1973). Locks and Dam 2 are located on the right bank of the
Monongahela River 11.2 miles* above the mouth at Pittsburgh (Plate 1). The
dam is a fixed crest weir with crest at elevation 718.7; the dam is part of
the original structure constructed between 1902-1906. Of the existing locks,
the 56-ft bv 360-ft riverward lock was reconstructed riverward of the original
locks and completed in 1951 using the original landward chamber to maintain
traffic, The 110-ft by 720-ft landward chamber was constructed after comple-
tion of the new riverward chamber which was used to maintain traffic and was
compieted in 1953. A general plan view and cross-sectional view of the locks
are presented in Plate 2. This plate is also taken from the first periodic

inspection report.

Background

2. The Waterways Experiment Station (WES) was requested by the US Army
Engfneer District, Pittsburgh (ORP for Ohio River, Pittsburgh), to conduct a
condition survey at Lock and Dam No. 2. The ORP provided design, construc-
tion, operation and maintenance information and data on the structures. The
First Periodic Inspection Report dated 25 August 1973 and the Second Periodic
Inspection Report dated 15-16 June 1978 were reviewed for information perti-
nent to the concrete. The survey consisted of a site inspection to determire
the general condition of the concrete and to locate borings. Following the
site visit, it was recommended that a crack survey not be performed at this

time due to the relatively good condition of the concrete and the lack of

* A table of factor for converting non-SI units of measurement to ST (metric)
units is presented on page 4.
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cracking. The drilling program was approved by the District while some of the

boring locations were approved during the drilling operation.

Objective

3. All efforts were limited to locks structure. The condition survey
of the much older dam was not part of this effort. The dam is submerged at
all times and did not lend itself to a detailed condition survey without major
efforts to dewater the structure. The dam will be addressed by the District.
The objectives of the condition survey are: (4) Identify the processes or
materials causing distress or failure of the concrete and the probable extent
of such damage, (b) determine the ability of the concrete to perform satisfac-
torily under anticipated conditions of future service, and (c) determine
selected physical and mechanical properties of the foundation and associated
materials as they relate to possible stability analysis of the structure. The

District would perform a stability analysis 1f necessary.

Scope

4. This report presents: (a) The drilling effort involved in recover-
ing samples of concrete, foundation rock, and backfill material associated
with the project, and (b) the physical condition and extent of damage of
in-place concrete using visual, petrographic and physical property information
and data. Selected physical properties of core samples were determined using

standard Corps of Engineers test wethods.




PART II: PRELIMINARY STUDY

5. A WES geologist made a brief inspection of the lock structure to
determine the general condition of the concrete* in the different elements of
the lock and select boring locations. The guide walls, guard walls, and the
lock walls were inspected for signs of concrete deterioration with special
emphasis on cracking and possible chemical attack and aggregate reaction.

6. There was no intent during this initial inspection to provide
details of where cracking occurred or specifically locating areas of distress
in the structure. If a crack survey and surface mapping were thought neces-
sary, such work was to be proposed. As a result of this preliminary inspec-
tion, it was determined that no further documentation of the concrete
condition was necessary.

7. The lock crew provide a work barge to allow closer observation of
the concrete within the lock chamber both at the upper and lower pool eleva-
tions. While on the barge, the upper and lower guide walls and the river side

of the river lock wall were inspected.

Esplanade

8. The concrete is generally in good condition with the individual
panels intact. Some relative displacement of panels is evident. The surfaces
of the panels are similar in appearance to that of the mass concrete with some

exposure of coarse limestone aggregate. Fifty percent aggregate exposure is

evident in many of the panels.

Upper Guide Wall

9. The backfill from monolith 15 to monolfth 24 is below the top of
the guide wall while the backfill from monolith 25 to monolith 29 is above the
top of the wall as it is for the rest of the guide wall. It is grassed and
shows no signs of any depressions (Figure 1), There are fine-to-medium trans-

verse cracks* at one-third points between the monolith joints. Surface

* See ref American Concrete Institute Committee 201, 1980, for definition of

terms associated with the durability of concrete.
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Figure 1. Grassed area behind upper guide wall

deterioration on the top of the wall is limited to exposure of the limestone
coarse aggregate with approximately 15 percent of the surface affected.

10. The river face is armored from the service bridge for the emergency
dam to the upstream end of the wall. The concrete is intact and only shows

light weathering. There is some light scaling along the monolith joints.
Land Wall

11. Horizontal surface. The concrete on this surface is in good condi-

tion with approximately 15 percent of the surface displaying signs of aggre-~
gate dissolution in which the aggregate appears etched as the paste remains
standing in relief. Short fine-tc-medium cracks are found associated with
structural features such as openings in the concrete and mooring pins.

12. River face. The surface is generally in good condition. Below the
upper pool elevation there is some minor spalling of the monolith joints.
Surface above the upper pool shows 20 percent exposed aggregate and small
joint spalls (Figure 2).

13. Gate recesses. The upper gate recess has been refaced, and the

concrete is in gonod condition. There is some cracking of the concrete around
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Figure 2. River face of the land wall, large chamber

a recent concrete repair running diagonally from the pintle area near the
opening winch recess. The concrete in the lower gate recess is similar to
that in the upper gate recess. Some hairline cracks are present on the gate

recess face below the gate machinery recess floor line.

Lower Guide Wall

14. The concrete is uniform along the entire wall. The concrete is in
good condition with apparent solution of the crushed limestone coarse aggre-
gate leaving the paste in relief. Some medium-to-fine transverse cracks are
present in the monoliths. Alignment of the monoliths is good. Vegetation is
growing from the joints on top and on the vertical faces in the settling basin

for U.S. Steel Corp.

Middle Wall

15. Horizontal surface. The exposure of the limestone coarse aggregate

was more pronounced than that of the land wall with an estimated 30 percent of
the surface exposed (Figure 3). Popouts on the surface concrete were sometimes

numerous (Figure 4) which lends some additional evidence to the possibility of
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Solution of coarse aggregate particles gives

an exposed aggregate appearance to the concrete

igure 3

F

Pop-outs caused by nondurable aggregate particles

Figure 4.
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some low durability aggregate as "D" cracking was observed at monolith joint
M~20/M-19 and monolith joint M-22/M-23 as well as around machinery openings in
monoliths M-24 and M-25. Cracking of the concrete in monolith M-3 around the
lock crane support was evident. Pattern cracking was present in many of the
monoliths such as in monoliths 12, 16, and 19. The joint on the river side of
monoliths M-24/M-25 was severely cracked with some indicated displacement.

16. Land face. The concrete above upper pool elevation is in good con-
dition. The concrete below the upper pool elevation contained approximately
5 percent severely scaled concrete and approximately 30 percent lightly-scaled
concrete. Severe spalling was present along the monolith joints (Figure 5).

17. Gate recesses, large lock. The upper-gate recess concrete is in

good condition with little weathering. The joints are as cast. The concrete
in monolith M~5 in the vicinity of the opening winch is severely scaled with
efflorescence outlining numerous cracks contained in localized areas. The

lower gate recess has some spalling of the concrete with some concrete in the

process of falling off. 1In general, the concrete is in good condition.

Figure 5. Severe spalling along monolith joints in land
face of middle wall

18. River face. The concrete above the upper pool elevation contains

some medium scaling affecting 75 percent of the area. Some small spalls are

11
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evident along joints below the upper pool elevation. There is some spalling

between upper and lower pool elevations, but generally the concrete is in good
condition,.

19. Gate recesses, small lock. Some scaling is evident in the concrete

especially below the upper pool elevation where 80 percent of the area is
affected. Some cracking was observed near the corners of grated openings
associated with the gate machinery. Minor spalling was observed.

20. Horizontal surface. The concrete has an exposed aggregate appear-

ance with 30 percent of the concrete affected. Seventy percent of the con-
crete surface is slightly eroded with some popouts. There are many incipient
hairline cracks along the edge armor. The corners of the monoliths show signs
of "D" cracking, but the surface concrete is generally in good condition.

21. Land face. Above the upper pool elevation, the concrete is gen-
erally in good condition. Ten percent of the surface has an exposed aggregate
appearance. Some iron staining is present. The armor is in good condition
and is in intimate contact with the concrete. The joints above the upper pool
elevation are as cast while the monolith joints below upper pool elevation are
commonly spalled especially in the non-armored areas. Ten percent of the sur-

face is scaled below the upper pool elevat.ion.

Upper Guard Wall

22. Cracking is common around the light posts. Exposed aggregate is
visible over 30 percent of the surface. Some minor popouts are present, and
fine healed hairline cracks parallel the corner armor. The land-wall face is
armored from the upper gate recess to monolith No. 1. Exposed aggregate is
evident for about the upper 2 ft of concrete and affect approximately 15 per-

cent of the area. The concrete below 2 ft is in good condition.

Lower Guard Wall

23. Lower guard wall. The land face is armored from the lower gate to

the downstream end of the wall and is in good condition. There is some slight

12
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spalling of the joints generally near the lower pool elevation. About 15 per-

cent of the surface has an exposed aggregate appearance. Efflorescence is

present in the upper ! ft of monoliths R-24 and R-29 through R-31. Cracking

of the upper surface is present in monoliths R-29 through R-31.
ing is present in 2 percent of monolith R-30.

Severe scal-

13
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PART III: DRILLING OPERATION

24, Following the on-site inspection, a drilling plan was formulated to
investigate the different qualities of concrete represented in the lock walls,
Plate 3. The requirements to obtain foundation samples for purposes of
evaluating the foundation condition and conducting physical property tests
were considered in locating the concrete borings. The borings were distri-

buted as follows:

Number of Core Depth, ft
Location Borings Size, in. Vertical Horizontal Remarks

Upper guide wall 1 4 10 Concrete

Land wall 3 6 80 Backfill & rock
(omitted one)

Land wall 2 6 3 Concrete

Land wall 2 6 10 Concrete (R-17
Extended)

Lower guide wall 1 6 10 Concrete

Middle wall 2 6 80 Concrete & rock

Middle wall 4 6 3 Concrete

Upper guard wall 1 6 10 Concrete

River wall 1 6 10 Concrete
(omitted)

River wall 1 6 80 Concrete & rock

River wall 2 6 3 Concrete

Lower guard wall 1 6 3% Concrete

Lower guard wall 1 6 10 Concrete

* Inclined.

25. This plan was modified during the drilling program to accommodate
unanticipated adverse drilling conditions and logistics in setting up at

14




several boring locations. One alternate boring was drilled (BR WES L-7A)* as
a 5-in. (1.d.) steel pipe was intersected at approximately 5.4 ft. Two sched-
uled borings, L-8 into the backfill and foundation rock and R-2 adjacent to
the service crane on the river wall, were not drilled because of logistics
problems. Proposed boring L-8 was one of 3 borings into the backfill and
foundation rock. There were difficulties encountered in drilling backfill
borings L~2 and L-5; i.e. slag, silt, mud, sandstone boulders, brick and
pleces of steel were frequently encountered in an unconsolidated state.
Because it was difficult to drill and obtain samples of such a variety of
materials, it was decided that the third boring would not be drilled.
However, boring L-7A in the land wall was extended to include the foundation
rock representing the downstream portion of the lock.

26. The drilling plan consisted of 21 borings with 8 horizontal borings
into the lock walls, one inclined boring into the lower guard wall, and
12 vertical borings into the lock and backfill with six of the vertical bor-
ings going into foundation rock. Pertinent information concerning the boring
number, depth of hole, core size, direction of boring, elevation top of hole,
elevation top of rock, and elevation bottom of boring is presented in Table 1.
General boring locations are illustrated in Plate 3; detailed locations are
illustrated in the field logs, Appendix B.

27. WES provided two drill crews for the field operation. Two geolo-
gists from WES and one from the Pittsburgh District were present during the
drilling. All concrete and foundation material were logged by the field
geologists. Photographs were made of all cores soon after the cores were
removed from the core barrel (Exhibit 1).

28. The drill crews and equipment arrived at Locks and Dam No. 2 on
18 October 1985. The district provided barge and crane support in moving the
drill rigs from L/D No. 4 where a drilling program had just been completed.

29. Equipment used during this project included: a Failing 1500 truck
mounted rig used to drill all the vertical borings on the land wall and into
the backfill, an Acker skid rig and a Failing Model 43-6A skid rig used to
drill the deep holes in the middle wall and river wall, and a KOR-IT

* Boring designation: BR for the town of Braddock in which the project is
located; WES for the drilling agency; L-7A for land wall, number of boring
and A for alternate boring. All other references to borings will be done
using the wall designation letter and number of the boring.

15
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Series K-~100 portable rig used to drill the horizontal holes and vertical bor-
ings not accessible using the skid rigs or the truck-mounted rig.

30. The lockmaster provided a work flat for the drill crews to operate
equipment while drilling the horizontal borings within the lock chambers. The
vertical position of the work flat was positioned by raising and lowering the
pool level within the lock chamber. Anchor bolts were placed into the con-

crete and held the drill to the wall during the drilling operation (Figure 6).

Figure 6.

31. The split~spoon samples were collected, placed, and sealed in
6 x 12-in. plastic concrete cylinder molds. The rock cores were wrapped and
waxed to protect the core and prevent moisture loss. The cores were then
placed in wooden core boxes and readied for shipment to WES. The concrete
cores were put into wooden core boxes to prevent damage during transportation.
All rock cores, concrete cores, and samples placed in the cylinder molds were
shipped to WES for examination and testing.

32. Drill Manufacturers Association standard 6 x 7 3/4-in. and 4 x
5-in. double tube swivel tub core barrel was used with diamond Liis co obtain

the concrete and bedrock core in vertical borings. A single tube core barrel

16



with a diamond bit was used to take the horizontal cores and some of the shal-
low vertical cores.

33. Borings into the backfill were filled by allowing the surrounding
material to slough when the casing was removed. All holes resulting from
concrete borings were filled using a prepackaged concrete. The horizontal
holes were filled with a relatively dry mixture while the vertical holes were
fiiled using a more workable mixture of the same material.

34, Concrete core recovery was 100 percent for all concrete cores
except one. A short interval in boring R-5 at approximately 55-ft depth was
ground up during the drilling operation and was removed from the core barrel
in fragments. The rock recovery was good for all cores into the foundation
with an average recovery of 94 percent. Only 80 percent of the rock in boring
L-5 was recovered while recovery in the other borings ranged from 92 to
S» percent.

35. Samples of backfill material were taken every 5 feet. The material
ranged from loosely consolidated slag particles to zones of clay silt material
(Figures 7 and 8). Approximately 115 ft of backfill was drilled and sampled,
much of it required casing to prevent sloughing of adjacent material. A total
of 328.8 ft of concrete core and 185.95 ft of foundation rock was cored.

36. The drilling program was completed 18 February 1986. During this
field operation several days were lost due to subfreezing temperatures in
which the wind chill factor went as low as -40°F. Other delays included two
work stoppages due to flooding of the lock structure (Figure 9), once from
27 November through 29 November 1985 and once from 5 February through 7 Feb-
ruary 1986,

17




Figure 7.

Figure 8.
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PART IV: GEOLOGY

37. The lock site geology is taken from the Periodic Inspection and
Continuing Evaluation of Completed Civil Works and Structures "Monongahela
Lock and Dam No. 2, Monongahela River, Pennsylvania First Periodic Inspection
Report, 28 August 1973."

38. The basin of the Monongahela River is located in the Allegheny
Plateau province and is carved out of gently folded shales, sandstones, thin
limestones, and coals of the Carboniferous system. The basin is essentially a
dissected plateau 1in which are developed in varying degrees the Schooly, Har-
risburg and Worthington peneplains. The land slopes are steep except on a few
terraces and relatively narrow flood plains within the main valley. The bed-
rock encountered in the borings belong to the middle members of the Conemaugh
formation of the Pennsylvania series. Underlying the alluvial fill are the
basal few feet of the Upper Pittsburgh redbeds member, the thin Jane Lew sand-
stone, not over 3 ft thick, the Lower Pittsburgh redbeds member, a siltstone,
about 40 ft thick, and the extremely fossiliferous Wood Run limestone member.

39. Six borings were made into the foundation rock during the current
project, Four borings were made through concrete walls, and two borings were
made through the backfill behind the land wall. The deepest rock boring was
L~7A taken to elevation 611 ft. The other cores were taken to obtain approx-
imately 20 ft of rock core from each boring and were generally to elevations
near 640 ft,

40. The backfill material consisted of a variety of different materi-
als, most of which were clay, silt and pea-size gravel. Also included were
flakes of steel, pieces of brick, particles of slag, large size sandstone
pleces, and chunks of steel. These materials were common to both backfill
holes. The foundation rock began at elevation 667.3 ft in boring L-2 and at
elevation 675.6 ft in boring L-5. Boring L-2 consisted of shale to elevation
658.5 ft where the rock became more silty to the end of the boring at eleva-
tion 646.5 ft. Boring L-5 consisted of clay shale; fractured shale, and brown
shale to the end of the boring at elevation 657.3 ft. Some soft-clay shale
was present in both holes at the backfill to foundation rock contact.

41, Boring L-7A was the only boring drilled in the land wall, and it
went into foundation rock. The concrete to foundation interface was intact at

elevation 671.6 ft (56.9-ft depth). Foundation rock consisted of clay shale

20
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rubble, silty shale, and clay shale with slickensides evident on break sur-
faces. The boring went to elevation 611 ft.

42. Foundation cores were taken at the upper and lower end in the mid-
dle wall. Two borings, M-1 and M-6, through the middle wall and into the
foundation rock intersected the foundation at elevations 672.15 ft and
667.1 ft. The concrete to rock contact was not intact. Boring M-1 consisted
of a mixture of soft to moderately hard clay shale, red shale, gray shales,
and brown clay shale while the rock in boring M-6 was generally a gray
moderately hard siity shale with numerous healed fractures.

43, Boring R-5 was the only hole drilled in the river wall that inter-
sected the foundation rock. The concrete foundation interface at elevation
663 ft was not intact as the rock fragments were in contact with the concrete.
The rock was generally intact and consisted of a moderately hard sandy shale
with calcareous inclusions.

44, Previous boring data indicate the foundation rocks in this area
consist of indurated clays, silty clay shale, moderately hard gray clayey
siltstone, and medium hard to hard gray siltstone. The current description of
the foundation cores parallels the descripticns of the rocks previously cored

as described in the First Periodic Inspection Report.
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PART V: TEST SPECIMENS AND TEST PROCEDURES

Cores Received

45, Approximately 630 ft of core was received at the WES from 21 total
borings. Twelve of these b .rings were vertical, ranging in depth from 1.7-ft
to 119-ft, for a total of 601 ft. There were 8 horizontal borings, all of
approximately 3-ft depth, totaling 25 ft of core. One inclined boring was
made to a depth of 3 ft.

46, Core boxes were stored in a local warehouse near the project site
for protection from the weather until the job was completed, and they were
shipped to WES. All the cores were received in good condition, and no sample
damage due to rough handling was detected. Once the cores arrived at the WES,
they were stored inside to minimize effects of exposure to normal weathering.

47. 1In addition to concrete and rock cores, samples in 8 plastic bags
and 24 plastic cylinders were received. These samples consisted of material
recovered from the backfill area of the land wall in two holes and rubble
material from bedrock in one hole. These samples were sealed to prevent loss
of moisture and were also received undamaged. Pertinent information concern-

ing the concrete and rock samples as received is presented in Table !.

Selection of Test Specimens

48. A visual examination of all cores received was made in the labora-
tory to supplement the field boring logs and to assist in the selection of
representative test specimens. Concrete specimens were selected for testing
based upon location, depth, and physical condition. Representative properties
throughout the structure could thus be obtained.

49. A total of 20 concrete specimens were selected for physical and
mechanical property testing (see Table 2). These specimens represented con-~
crete from 4 deep (35 ft +) vertical borings; representing each wall, 2 shal-
low vertical borings (10 to 20 ft), and 9 horizontal borings. These specimens
represent all areas of each wall, including both damaged and sound concrete.

50. Nine concrete specimens were selected for petrographic examination.

These specimens were selected from cores that represented the different
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concrete types identified when logging in the cores. They also represented
concrete from earh area of each of the three lock walls.

51. Rock core specimens for both physical testing and petrographic
examination were selected as best was possible from areas in close proximity
to the base of the structure. All test specimens for direct shear testing
were obtained within 8 ft of the concrete foundation contact; a fourth of the
specimens were from within 3 ft of the contact. Each of two identifiable rock
types were tested according to the availability of samples. Location of rock
test specimens is indicated in the appropriate tables of test results.

52. The direct shear test specimens ranged in color and had different
hardnesses. The majority of the specimens were gray shale with only 1 blue
gray and three brown shales. The rock texture was similar throughout. The
most noticeable difference between the specimens was hardness. Specimens were
put into two groups based on whether they were soft to moderate hard or mod-
erate hard regardless of other features such as color. None of the shale
recovered contained detectable weak zones such as clay seams. Without the
presence of naturally occurring potentially weak zones, selection of intact
test specimens was made. Direct shear tests were conducted along horizontal
bedding planes.

53. Two borings put into the backfill revealed that a predominance of
waste products were placed as fill. Slag, silt, bricks, irregular pieces of
steel, and sandstone boulder mixed with water made core recovery extremely
difficult. Sandy clavey mud along with, and sometimes mixed with sand and
gravel was recovered. Representative samples of the backfill were taken to
the soils testing facility and in consultation with a soil specialist, it was
decided not to attempt any soils testing. There was no structure left to the
samples; and a repeated direct shear test was ruled out due to the mixed
nature of the samples plus there was not any reasonable way to arrive at a
moisture content and density which is required for reconstituting a repeated
direct shear sample. It is thought that experience and engineering judgement
avafilable at the District could be used to approximate appropriate backfill

properties for stability calculations.
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Laboratory Test Program

Concrete cores

54. The testing program for the concrete cores consisted of the

following:
a. Petrographic examination.
b. Unit weight, Y.
c. Velocity, Vp'
d. Compressive strength.
e. Elastic modulus, E.
f. Poisson's ratio, v

Rock cores
55. The testing of the bedrock cores consisted of the following tests.
The tests are grouped under either characterization tests or engimeering
design tests.
a. Characterization tests.
(1) Effective (as-received) unit weight, Yo

(2) Water content, w.

o

Engineering design tests.

(1) Direct shear strength, intact (peak and residual).

Test Procedures

Petrographic examination

56. The petrographic examination was performed using general guidance
from "Standard Recommended Practice for Petrographic Examination of Hardened
Concrete," CRD-C 57-78, ASTM C 856-77 (USAE WES, 1949). Concrete from loca-
tions where deterioration existed was examined and compared to concrete from
locations where nondeteriorated concrete was recovered. This comparison pro-
vided information on types of deterioration mechanisms that acted upon the
concrete and gave indication of the depth of deterioration.

57. The petrographic examination of the rock and river sediment was
performed using general guidance from "Standard Practice for Petrographic
Examination of Aggregates for Concrete," CRD-C 127-80 ASTM-C 295-79 (USAE WES,

1949). The river sediments were also examined visually and classified using
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the "Soil Classification Chart" in "Standard Test Method for Classification of
Soils for Engineering Purposes,' ASTM-D 2487-69 (Reapproved 1975).
Unit weight (y)

58. The unit weight of the concrete was determined according to "Stan-
dard Test Method for Specific Gravity, Absorption, and Voids in Hardened
Concrete," CRD-C 23-84 ASTM-C 642-82 (USAE WES, 1949). The apparent specific
gravity was determined for each selected test specimen. The specimens were
weighed in water and in air. The unit weights were then calculated by multi-
plying the apparent specific gravities by 62.43 1b/ft3.

Pulse velocity (Vp)

59. The pulse velocity was determined for the concrete according to
“"Standard Method of Test for Pulse Velocity Through Concrete," CRD-C 51-70
ASTM-C 597-71 (USAE WES, 1949).

Compressive strength, elastic
modulus (E), and Poisson's ratio (v)

60. The compressive strength, elastic modulus, and Poisson's ratio were
determined according to "Standard Test Method for Static Modulus of Elasticity
and Poisson's Ratio of Concrete in Compression,' CRD-C 19-83 ASTM-C 469-81
(USAE WES, 1949). Strain gages, 2 vertical and 2 horizontal, were bonded to
the specimens for purposes of measuring the axial and diametrical strains.

The electrical impulses were averaged for the two orientations of strain gages
to minimize the affects of core imperfections. Strength corrections were made
for specimens with L/D ratios less than 1.8.

6l, The characterization properties tests and the engineering design

properties tests of the foundation rock were conducted in accordance with the

appropriate test method tabulated below:

Test Method

Property Rock Concrete
Characterization
Effective Unit Weight (As~Received), Yo T 109-80
Water Content, w RTM 106-80

Engineering Design
Direct Shear Strength RTM 203-80
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PART VI: TEST RESULTS AND DISCUSSION

Petrographic Examination

62. All of the concrete examined was air entrained. The concrete
consisted of two distinct mixtures one using natural river gravel for coarse
aggregate and another mixture using a crushed carbonate coarse aggregate.

Both concrete mixtures used a natural fine aggregate. The concrete examined
in the current program is as reported in the information provided in the First
Periodic Inspection of Lock and Dam No. 2. Concrete above elevation 691.75 ft
consisted of a 3-in. top size crushed gravel as the principal mixture.

63. The concrete was generally in good condition and intact with little
or no evidence of internal cracking. Concrete from the various parts of the
structure was generally hard, dense and well consolidated. A summary of the
cores examined are presented in Plates 4 thru 20. Details of the petrographic
examination of the concrete are presented in composite field and laboratory
logging of the cores in Appendix B and in the petrographic examination of the
concrete cores as presented in Appendix C.

64. The surface of the concrete was eroded in some areas while in other
areas the surface remained intact. Some of the surface concrete appeared to
have been attacked chemically as the surfaces appeared etched with the sili-
ceous aggregate remaining in relief and the carbonate coarse aggregate etched
away leaving slight depressions in the concrete. Some popouts were present in
the concrete. The extent of any damage to the concrete seemed to be limited
to the near surface region. The following secticns summarize the concrete

from the different locations of the lock structure.

Concrete Quality

Guide walls

65. The preliminary study indicated that the surface concrete was lim-
ited to some dissolutioning of the surface and exposure of the coarse aggr.-
gate. Some spalling was present along the monolith joints.

66. Two vertical borings were drilled in the guide walls, one in the
upper guide wall and one in the lower guide wall. Only slight weathering of

the surface concrete was observed in the cores. The concrete in these cores




contained 3-in. maximum size crushed limestone aggregate. The strength of the
concrete was over 5,000 psi.

67. The boring drilled into the lower guide wall also showed surface
weathering with some light scaling. The near surface concrete was 0.5-1in.
maximum size crushed limestone coarse aggregate to 1.5-ft depth where the
concrete has 3-in. maximum size crushed limestone coarse aggregate. The bor-
ing was taken along a crack. The crack extends approximately 3 ft into the
concrete. No chemical nor alkali-aggregate reaction was found associated with
the crack.

68. The tabulation below summarizes the depth of damaged concrete for

borings into the guide walls.

Damaged
4’ Boring Direction Concrete
Structural Element Boring Horizontal Vertical Depth, ft
Upper guide wall L-1 X none
Lower guide wall L-9 X none

Guard walls
69. Fine healed hairline cracks were common in the surface concrete of
{ the guard walls. The concrete was slightly eroded with an exposed aggregate
appearance. Some efflorescence and scaling were also present in some
monoliths.,
b 70. Three borings were drilled into the guard walls, two vertical
borings and one inclined boring. Boring R-1 drilled into the upper guard wall

consisted of a mixture of crushed and natural gravel coarse aggregate. The

surface of the core was intact and showed no signs of deterioration.

71. Boring R-7 was a vertical boring drilled into the lower guard wall.
The surface concrete was in good condition. Compressive strength of a test
specimen taken from near the top of the boring was 4,480 psi. The inclined
boring taken from the river side of the lower guard wall indicated some
medium to severe scaling of the concrete at the surface. The interior con-
crete was in good condition.

72, The tabulation below summarizes the depth of damaged concrete for

borings into the guard walls,
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Damaged

Boring Direction Concrete

Structural Element Boring Horizontal Vertical Depth, ft
Upper guard wall R-1 X none
Lower guard wall R-6 inclined none
Lower guard wall R-7 X none

Land wall

73. Top surfaces of the land wall showed signs of aggregate dissolu-
tioning. Fine cracks were present around structural features such as openings
and mooring pins.

74. All three vertical borings into the top surface of the land wall
showed only surface deterioration of the concrete with the surfaces showing
light and mediur scaling. The concrete was generally dense with good consoli-
dation and contained crushed limestone coarse aggregate.

75. The compressive strength of the near surface concrete in boring L-1
was 5,990 psi. The test of interior concrete from boring L-7A indicated con-
crete with compressive strength of 5,790 psi.

76. Two horizontal cores were taken from the river face of the land
wall, one near the upper pool level at elevation 726.5 ft (L-4) and one near
lower pool level at elevation 715.5 ft (L-6). Both cores showed moderate sur-
face weathering with some exposed aggregate at the surface. The concrete
cores from both borings consisted of air-entrained concrete composed of
crushed limestone coarse aggregate. Only surface damage was evident in the
cores. The compressive strength of the cores were 6,770 psi for near surface
concrete from boring L-4 and 4,460 psi for interior concrete at a 2-ft depth
from the beginning of boring L-6.

77. The tabulation below summarizes the depth of damaged concrete for

borings into the land wall:

Damaged

Boring Direction Concrete

Structural Element Boring Horizontal Vertical Depth, ft
Land wall L-3 X none
Esplanade/Backfill L-5 X none
Land wall L-4 X none
l.and wall L-6 X none

(Continued)
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Damaged

Boring Direction Concrete

Structural Element Boring Horizontal Vertical Depth, ft
Land wall L-7 X none
Land wall L-7A X none

Middle wall

78. Appearance of the concrete in the middle wall was similar to that
in the land wall. Additionally, the concrete in the middle wall contained
numerous popouts at times and also had some "D" cracking along some monolith
joints indicating that some low durability aggregate was used in the concrete.

79. Two vertical borings were drilled into the top surface of the mid-
dle wall. Borings M-1 and M-6 consisted of concrete with a l-in. maximum size
aggregate to one foot depth. The remainder of the concrete for both holes to
the full depth of the concrete contained 3-in. maximum size coarse aggregate.
Only slight surface deterioration was present in the cores recovered from this
lock wall.

80. Tests of near surface concrete and interior concrete indicated the
concrete to have compressive strengths of over 6,000 psi. The near surface
concrete with the smaller aggregate had strengths of 7,130 psi and 7,840 psi.
The interior concrete had strengths of 6,480 psi, 6,950 psi, and 7,810 psi.

81. Concrete from the land face of the middle wall was similar to the
concrete from the river face of the middle wall as described in the Prelimi-
nary Study section of this report. Scaling of the surface was the most common
deficiency. Borings M-2 and M-5 were drilled into the land face with M-2 near
the lower pool elevation at 717.1 ft and M~5 near the upper pool elevation at
723.9 ft. The surfaces appeared to have been eroded due to abrasion and dis-
solutioning. Cracking of the concrete at 0.1 ft below the surface in boring
M-2 indicated depth of deteriorated concrete was more than only surficial.

82. Two borings made into the river face of the middle wall were made
at elevations 716,33 £t and 725.3 ft for borings M-3 and M~4, respectively.
Both cores consisted of air-entrained concrete composed of 4-in. maximum size
coarse aggregate. Only surface deterioration of the concrete in the form of
scaling was observed.

83. Compressive strengths determined for the concrete in both land and

river faces of the middle wall were above 6,000 psi.
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84. The tabulation below summarizes the depth of damaged concrete for

borings into the middle wall:

Damaged
Boring Direction Concrete
Structural Element Boring Horizontal Vertical Depth, ft
Middle wall M-1 X none
Middle wall M-2 X none
Middle wall M-3 X 0.1
Middle wall M-4 X none
Middle wall M-5 X none
Middle wall M-6 X none

River wall

85. Light scaling was the major deficiency in the concrete from the
river wall. The concrete was represented by one vertical boring the full
depth of the concrete, boring R-5, and two borings into the land face drilied
in the small lock chamber. Those borings were at elevations 725.3 ft and
715.0 ft for borings R-3 and R-4, respectively.

86. Concrete from boring R-5 contained 2.5-in. maximum size natural
coarse aggregate throughout the length of the core which was unlike the other
vertical cores taken in the other walls in which the upper foot consisted of
concrete made using a smaller coarse aggregate. The concrete was intact, air
entrained, and in good condition. Strengths determined for the concrete were
5,890 psi for the near surface concrete and 6,400 psi and 4,500 psi for
interior concrete.

87. Boring R-3 was drilled near a monolith joint and a 1lift joint. The
boring intersected some reinforcing steel at approximately 0.8-ft depth. The
steel was in good condition. The surface concrete was slightly weathered with
some medium scaling. Interior concrete was intact, contained 3-in. maximum
size natural coarse aggregate, and was air entrained.

88. Boring R-4, representing concrete at the lower pool elevation, was
slightly more eroded and weathered than the concrete in the upper pool eleva-
tion. ’lowever, the interior concrete was similar to the upper pool elevation
concrete consisting of intact air-entrained concrete with 3-in. maximum size
natural coarse aggregate. The concrete strengths determined for the upper and

iuwer pouol elcvation concrete were 6,830 psi and 6,550 psi, respectively.
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89. The tabulation below summarizes the depth of damaged concrete for

borings into the river wall:

Damaged
Boring Direction Concrete
Structural Element Boring Horizontal Vertical Depth, ft
River wall R-3 X none
River wall R-4 X none
River wall R-5 X none

90. The physical properties of the concrete are tabulated in Table 3.
The unit weight of the concrete ranged from a low of 142.4 lb/ft3 to
151.9 1b/ft3. The average was 147.0 lb/fta.

91. The pulse velocity of the concrete ranged from 13,486 ft/sec to
16,652 ft/sec. The average pulse velocity for this concrete was 15,125 ft/
sec, Lower pulse velocities of 13,486 ft/sec, 13,801 ft/sec, and 13,912 ft/
sec correlated with concrete having strengths of 4,480 psi, 4,500 psi, and
5,790 psi, respectively, which were some of the lower strength concrete mea-
sured. Two cores, one from boring L-1 and on from L-4 had strengths of
5,360 psi and 4,460 psi, respectively, which had pulse velocities above
16,000 ft/sec.

92. The compressive strength of the concrete was generally over
5,500 psi with only 3 of the 20 specimens tested below this figure. All
strengths were above 4,500 psi with the average compressive strength for both
interior concrete and exterior concrete at 6,190 psi. There was no signifi-
cant difference between strengths of concrete from near the surface and con-
crete in the interior of the structure.

93. The principal concrete mixtures used in the construction of the
lock walls were a 4-bag mixture using 3-in. nominal maximum size crushed
gravel and a 5-bag mixture using 1 1/2-in. top size crushed gravel. The
28~day compressive strengths for the mixtures were 4,314 psi and 5,637 psi,
respectively. The average strength of the concrete is above the 28-day
strengths reported for the mixtures used in the lock wall construction.

94. The data for the Poisson's ratio and modulus of elasticity are
presented in Table 3. The stress-strain curves are presented in Plates 33 to

38. Average Poisson's ratio for the concrete tested was 0.24 for the
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specimens tested. Poisson's ratio ranged from 0.16 to 0.29. The average

modulus of elasticity was 4.0 x 106 psi. i
Peak and Residual Shear Strength 3

95, A limited number of intact shale specimens were tested for shear '
strength parameters. A summary of the direct shear test results, density, and ‘
water content of foundation core is presented in Table 4. The rock core was
divided into two groups based upon hardness. A moderately hard shale, and a
soft to moderately hard shale were identified.

96. The shear stress versus shear deformation and the normal versus
shear deformation curves are presented in Plates 21 thru 34. Shear stress
versus normal stress plots were drawn up for the two groups of rocks. The
shear strengths obtained from the soft to moderate.hard rocks plotted reason-
able well considering the scatter in shear strength at a given normal load; an
angle of internal friction for peak strengths (@p) and cohesion (C) was cal-
culated and is 51.9° and 5.4 psi respectively. The residual shear angle (¥r)
for the soft to moderate hard rocks was calculated and is 25.0° with a
€C = 2.1 psi. Shear strength parameters were calculated by the method of
linear regression.

97. When the peak shear strengths obtained from the moderately hard
rocks were potted, there was a wide scatter in the shear strengths for a given
normal load. This indicates a variation between specimens which is probably
due to differences in hardness between specimens within this group. The
residual shear strength values plotted much closer together than did the peak
shear strengths indicating relative consistency in this lower bound strength
parameter.

98. After studying the similarity in the shape of the shear stress
versus shear deformation curves, the specimen densities and moisture contents,
and the peak and residual shear strengths, it was decided to plot all the
shear test results together, and calculate a peak and residual failure enve-
lope for all specimens. It was thought that the foundation rock within 8 ft
of the concrete~foundation interface would be better represented by doing
this. In making the calculation of shear strength parameters for both groups
of rocks, a few data points were thrown out because they were widely scattered

from the majority of the other data points. 1In other words the few data
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points were thrown out because they were believed to belorg to another rock
population.

99. The stress stress versus normal stress plot for the two groups or

rocks is presented in Figure 10. The peak shear strength parameters are, for
the angle of internal friction (#p) and cohesion (C), 47.5° and 6.4 psi
respectively. The residual shear strength parameters are 25.8° and 1.32 psi
respectively for Pp and C. These shear strength values are thought to be

representative of the foundation rock in close proximity to the founding
elevation of the lock walls.
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PART VII: CONCLUSIONS AND SUMMARY

100. The concrete at Locks and Dam No. 2 making up the lock walls, the
guide walls, and guard walls is in fair to good condition. All of the con~
crete is air entrained which has protected the concrete from any major freeze-
thaw damage. Some surface scaling is evident in most of the concrete, but the
original surface is generally recognizable.

101. Dissolutioning of the limestone coarse aggregate is evident
throughout the entire lock structure. The aggregate is partially dissolved
thus weakening the support of the thin surface mortar which has eventually
eroded away causing the concrete to have an exposed aggregate appearance. The
phenomenon is widespread but is confined to the surface of the concrete and
has not caused any deep penetrating damage to the concrete.

102. During the construction of the lock, the majority of the concrete
was a 4-bag mixture using 3-in. maximum size coarse aggregate and then topped
with a 5-bag mixture using 1 1/2-in. maximum size coarse aggregate. Both con-
cretes were found to be in good condition, and interface between the two con-
cretes was generally intact.

103. The steel armor has protected the guide walls, the guard walls,
and the lock walls from abrasion due to the river traffic. The concrete asso-
ciated with the armoring is in good condition.

104. Some "D" cracking was present along the monolith joints, but the
cracks appeared healed. Hailrline cracks were also common along the steel-
edged plates along the river wall and the guard walls. These hairline cracks
do not appear to be active.

105. Popouts are common on some of the surfaces. This indicate. that
some of the aggregate used in the construction was low-durability aggregate.
Popouts are surface features and will not affect the internal integrity of the
concrete,

106. Verti 2l cracking was present on the top of the guide walls at
periodic intervals and was not associated with any apparent chemical reaction
and did not appear to be active. The cracks may have been due to original
shrinkage of the concrete.

107. Some vertical monolith joints have spalled. Borings made adjacernt

to these areas have indicated that the depth of deterioration is confined to
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the visible spalled concrete. No damage due to the interior cracking was
evident in the cores examined from these areas.

108. Some minor repairs have been made in the gate machinery area. The
repaired concrete is generally in good condition. Some cracking of the con-
crete was noted in the vicinity of some of the operating winches. The
concrete from borings adjacent to these areas indicates that the concrete is
intact and in good condition.

109. The near surface concrete shows only minor surface deficiency.
While at the present these surface defects are not currently a maintenance
problem, as normal weathering progresses, the concretc surface will continue
to deteriorate as it has in the past, which is essentially none at all.
Vertical and horizontal core showed no signs of deterioration, and the
exterior concrete has not deteriorated since construction.

110. The shale recovered from the lock wall foundation did not contain
weak zones such as clay seams, therefore, intact specimens were tested in
direct shear parallel to bedding. Two groups of shale were identified and
tested separately. For the analysis of the direct shear strength parameters,
the groups were combined due to similarities in the shear stress versus shear
deformation curves and similarity of other key rock properties. The peak
shear strength parameters are @p = 47.5° and C = 6.4 psi. The residual

strength values are @r = 25.8° and C = 1.32 psi.
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PART VIII: PROJECTED CONCRETE CONDITION

111. No major deteriorating mechanism was recognized in the laboratory
investigation that was likely to degrade the concrete at the locks during the
next 50 vears.

112. The concrete surfaces, both vertical and horizontal, showed no
sign of deterioration beyond normal weathering since construction, therefore a
rate of deterioration was not calculated for Locks and Dam No. 2. Some crack-
ing of the horizontal and vertical concrete surfaces was evident, however.
These cracks, along with possible cracks in the galleries and the emptying and
filling culverts, should be mapped for future reference. The concrete should
remain in serviceable condition for a period extending on the order of

50 years from the date of this investigation.
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Table 1

Pertinent Boring Information

Elev Elev Elev
Core Direction Top of Top of Bottom of
Depth of Size, of Boring, Rock, Boring,
Hole, ft in. Boring ft ft ft
10.55 6 v 730.5 - 719.95
80.5 4 \Y 727.5 667.8 647.0
16.1 6 \Y 732.5 —— 716.4
3.2 6 H 715.5 e -
73.2 6 v 730.5 675.6 657.3
2.55 6 H 726.5 - -
6.5 6 v 730.5 - 724.0
119.5 6 \% 730.5 671.6 611.0
10.65 6 Y 730.5 -—- 719.85
97.1 6 \Y 732.5 672.2 635.4
3.2 6 H 717.1 - -
3.2 6 H 716.3 -— -—
2.9 6 H 725.3 - -
3.3 6 H 723.9 - -
1 M-6 91.7 6 v 732.5 667.1 640.8
{ R-1 1.6 6 Y 730.5 —— 728.9
R-3 3.1 6 H 725.3 -— -—
» R-4 3.1 6 H 715.0 - -~
' R-5 90.7 6 v 730.5 663.0 639.8
R~6 3.3 6 I 715.5 -—- -—
R-7 3.0 6 \Y 730.5 - 727.5
p
}
s 39
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Core Received at WES from Locks and Dam No.

Table 2

¥

2, Monongahela River

Structures Lab Core
I.D. Field I.D. Location Dia, in. Material Boxes
Pitts-13 CON-1 BR WES L-1 U.S. End of 6 Concrete 4
to CON-4 Guide Wall
Pitts-13 DC-1, BR WES L-2 U.S. Land Wall 5,2 1/2 Backfill 18
to DC-18 Backfill 4 & Rock
Pitts-13 CON-5 BR WES L-3 U.S. Land Wall 6 Concrete 5
to CON-9 Gate Recess
Pitts-13 CON-10 BR WES L-4 Land Wall 6 Concrete 1
Lower Pool
Pitts-13 CON-11 BR WES L-5 Land Wall e Concrete 1
DC-19 to DC-33 Esplanade 2 1/2 Backfill 5,12%
Pitts-13 CON-12 BR WES L-6 T.and Wall 6 Concrete 1
Upper Pool
Pitts-13 CON-13 BR WES L-7 D.S. Land Wall 6 Concrete 3
to CON-15
Pitts-13 CON-16 BR WES L-7A D.S. Land Wall 6 Concrete 20
to CON-35
DC-34 to DC-53 Rock 40
Pitts-13 CON-36 BR WES L-9 D.S. Guide Wall 6 Concrete 4
to CON-39
Pitts-13 CON-40 BR WES M-1 U.S. River Wall 6 Concrete 20
to CON-59 Gate Recess
DC-54 to DC-65 6 Rock 12
Pitts-13 CON-60 BR WES M-2 U.S. Middle Wall 6 Concrete 1
Land Face
Pitts-13 CON-61 BR WES M-3 Middle Wall 6 Concrete 1
River Face
Pitts-13 CON-62 BR WES M-4 Middle Wall 6 Concrete 1
River Face
Pitts-13 CON-63 BR WES M-5 D.S. Middle Wall 6 Concrete 1
Land Face
Pitts-13 CON-64 BR WES M-6 D.S. Middle Wall 6 Concrete 23
to CON-86
DC-66 to DC-75 6 Rock 10
Pitts-13 CON-110 BR WES R-~1 U.S. Guard Wall 6 Concrete 1
Pitts~13 CON-111 BR WES R-3 U.S. River Wall 6 Concrete 1
Land Face
Pitts-13 CON-112 BR WES R-4 River Wall 6 Concrete 1
Land Face
Pitts-13 CON-87 BR WES R-5 D.S. River Face 6 Concrete 23
to CON-109 Gate Recess
DC-76 to DC-84 6 Rock 9
Pitts-13 CON-114 BR WES R-7 D.S. Guard Wall 6 Concrete 1

* Plastic cylinders.
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APPENDIX A:

PHOTOGRAPHS TAKEN DURING PRELIMINARY STUDY
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Photograph Al. Land wall lower gate recess

Photograph A2. Land wall lock chamber of large lock

A2




Photograph A3,

River face middle wall at monolith M-5

... ———

Photograph A4,

Fuswe s T

Gate recess river face middle wall of
upper pate in small chamber

- - mawan _da

. e



Photograph AS.

Downstream of upper gate middle wall in
small lock chamber

A4
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Photograph A6. Middle wall small lock chamber

Photograph A7.

Middle wall small lock chamber monolith M-16

AS




Photographs A8 & A9.

Middle wall monolith M-22

A6




Photograph Al0. Downsiream of lower gates small lock chamber

middle wall

-
R 2 La
STISERNINT-1 - .

Photograph All. Lower gate recess middle wall small lock
chamber

A7




Photograph Al2. Downstream of lower gates of small
lock chamber in middle wall

A8
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Photograph Al3. Top of upper guard wall joint between
monolith No. 8 and No. 7

Photograph Al4. Top of upper guard wall monolith R-5

A9
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Photograph AlS.

Photograph Al6.

River side upper guard wall

Upper gate recess river wall

Al0

e



Photograph Al7. Cracking near gate recess monolith R-12 of
river wall

Photograph Al8., Top of monolith R-13 river wall near upper
gate recess

All
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l Photograph Al9. Top monolith R-15 pop out

Photograph A20. Top monolith R-16 dissolution of aggregate

Al2
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Photograph A2l,

Al3

Photograph A22, River wall

monolith R-23., Cracking and

repairs of concrete in lower
gate recess
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Photograph A23.

River wall lower gate recess

Al4

Destin.




Photograph A25.

e Tt

Photograph A24. River wall
below lower gate

Lower guard wall

AlS5




APPENDIX B:

FIELD DRILL LOGS
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JAN, Renarks: Picked up (=
:?A .15' from run 2, =
—t/]" ~ pulled off ,15! .
A S 8.75: 1" steel, thi s =
5. @ 100% this run & lelt itf~
5.0:‘%2:3 ¢ 9.0: mnachine break. in the nole —
T4 [—
12‘2, @ 9.4 & 2.8: 1" lone I -
_3 4 void. ox 4 -
A =
A . -
PROJECT - Rehab.

EN_G FORM 1834 previous tortions ane eesoctre.

AR Tt

(TRANSLUCERT)

ba s e

B2

Dam 2, Mon River

ot Lock &

i 3RE0s
L-1

)

M o eean e e . . 4.

IR ¥ Y



- DRILLING LOG

ik
Hole Mo, -1
DIVISION ing LATION SHEET 2
Un1o diyer LOCK & Uam #2 or 2 sweevs

. PROIL

ienab, o; Lock & Jam 2, con. River

WM. DIk AND TYPR OP #iY b Diamond

T XY UR PN XCXVAYIOW SRowH T80 o iy

S| MSL
TL MANGPACTUR OELGHATION OF BRILL |

& ORILLING AGENCY

Fatling 1500

unlnu[uulll|1luulllulnllllllllLLlllujlllJllllllllLlllluulllHIlllllLLUlllullllll

USAE WES s 13 YOTAL WO, OF O CIL 11T TR STURSED |
e 2&::0 (As sman an coverg ud.g 23 E3 -1 uURDEN .ﬂ.tl nun t 0 H 0
& WANE GF ORILLEN —=t=2 14 TOTAL NUMBER Con BoxEs &
Yarhurer 1% ELEVATION GROUND waTER
6. OIRECTION OF KOLE jsTanvEn | COMPLEYED
Evanvicas (Jiwevingo ___________ DES. 7RO vEAT. ' DATE noLE | 17 Dec 85 i 17 Dec 85
- 19. ELEVATION TOP OF NOLE 730.5*
— 2 0.0 18. TOTAL CORE RECOVENY FOR BORING 100 s
8. OEPYH DAN.LED tRTO ROCK 0.0 W
s. YovaL oEPTH OF woLE 10.55' in Concrete /“ 4 zi/z?_"z ‘
TLgvaTIoN| OERTH |1 A L yaTEmALY :::g%:v'- :25;; reting rame .-:':..':.s donth ot
. o] 30] 4 . '
:iﬁ 30233:
10, ., 0.0 - 3,15
2.0.3. & 10.55 dun 3 2. 3.15 - 6.55
3. 6.55 - 2.0
4, 9,0 - 10.4
LCATION:
i
e 4’ R1F
A ) ’b
A1 B R R
o+
W T"“
A 5
al
L
f
Men?
1.5
ABBREVIATIONS

D.T: drill time
Ree: recovery
£.0.3: end of

IHIHH[IIII'IiFI]TlllllIll‘lllfl”l[ﬂllllIHI|”Tr|llllﬂlll[llll]lllﬂiﬂ‘THlelHHHHH

boring.
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v - v il
Mele Ne.AR WES L-2-86
OIVISION INSTALLATION L1134
Locks & Dam No. 4, 1
DRILLING LOG Ohio River Monongahela RIver or 9 suxers
0JECT Rehabilitacion or Locks & Dam No. 2w sizc amovymr or et 4 Y 5"
ahela Rlver x -
TION (Casmtmases or Statiam) | angwall, ponolith . MSL
4' U.S. of Harl;:scpen. %.Ov in ‘%rou TZ WANUF ACTURER S DLWGNATION OF ORILL
) - Mounted Rig
- . | UM ETURBED
:L:hllo. (Aa ahoum an araweng nuo! * :3:5'&-'&3:&:'3:.- ;’."l‘:.‘. : -
—iBR WES L~2-86 e TOTAL cong soxEs S
15 ELEVATION GROUND VATER
OIRECTION OF NOLE AT I9TARTED !:o-slvtn
Avenvican [inecuinas ote. rmew vany, | ' PATE HOLT ! 12 Feb 86 ;17 Feb 86
- = - 17. ELEVATION YO OF wOLE  73(;,5'
— 39. 7' 18. YOTAL Cong mEcOvEnY Fom somng 92 *
8. OEPYH DRILLED YO ROCK  2(), 8 9. SIGNATURE OF INSPECT, / qi .
5. TOTAL OEPTH OF WOLE 80.5" f;gm / 24./4@/
P % cong {sox oa REMARKS
ervane sorn Lzt | REE R e R e
[ L L ]
- -
J~~-{Clayey mud, browm, slighcly S~in. drive sample, -
o :3-—: sandy 1 using 300-1b hammer —
e =
1.0 —2r~ad %0 -
5707 =
:w .0~ -
_‘:0:"&., Blue-gray slag gravel with 2 —
——jarp Z:lbrown, clayey, sandy mud —
0~ ~
et =
2.0 > |—
- —
— Grind to 5.0 ft using f—.
= 8 in. rock bit =
3.0 —
= =
4.0 -
: =
= -
— [
3 —
5.0 —
—— —
:,a.n: -~
J=2 =
= =
— =8 _
3252 =
g 5-in. drive sample, -
60.:,?_"',9 Clayey mud, brown, w/silt 70 3 using 300-1b hammer .
—'F:\g‘:; and sand mixed with black -
= ":VQ slag and sandscone gravel -
o~ |0 1-1/2 in., some blue- ol
.~ |gray sla -
Y- =
7.0 0~ -
3 =
e— o
pu =
8.0._: Grind to 10.0 ft using |—
- 8 1in. rock bit -
9.0 E'_.
3 -
=] -
~ o
3 -
- -
10.0 - =
ENG FORM PROCT -
wan 31 1836 raevious tormoms sae casoLere. Rehadbilitation of Locks & ;:'";: L-2-
(TRANSLUCENT) Dam No. 2, Monongahela River S
B4




DRILLING LOG

Otvision

Ohic Rtver

RO Y Renabilitacion of Lacks & Dia
N Monongahela River

ATION 7
U.S. of marker

en

MSTVALLATION

Hele No. BR WES L-2-8¢

Locks & Dam No. 2,
jver 0F 9 InuRYy

xEEY 7

11 MANUF. LT T

Failing Truck - Mounted Rig

llonpnganela R
R. H2E a0 tYPR OGP MY ., X 5
m"mwmnmm——

Cor pent 3001 ROPRLEE FBLust

DEHGNATION OF L

13 YOTAL 0. OF Oven. | e TURORD | UG TURBES
UROEN H

SANSLES TAREY |

; BR WES L-2-86

COvearicar (Dinermen

ettt 8@ PROW YRARY,

14 TOTAL Cong soxEs

18 ELEvATION SROUND vATER

\ {'f‘."ﬂ | ComPLETRD

4 DATE nove 1 12 Feb 86 : 17 Feb 86

7. ¥ or

17. BLEVATION TOP OF noLE 727.0°

59.7'

8. DEPTH ORILLED tNTO ROCK 20,8' :: :.::::::: :: :::::::o:“ Somne 32
5. TOTAL DEPYH OF woLE 80.5° { / .
one |8,
RLEVATION| ol::ru Lxoewe| “".'"‘,‘,"TI"', wATERISLS :::ggm J:’:;ﬁ / m.—:::f;{:. domn ot
L] 3 -
J5~ - ~
37| sandstone gravel to 1-1/21n.| y
— 0| naxioun dismeter, pleces of | 70 4 5~in, drive sample, -
7Y orange brick, some 1/2 in. ustag 300-1b bammer I~
=07 Q| dblack slag -~
1L e nd -
30~~~ —~
:;:fo' Clayey mud, brown, silty =
Hes o
o o9 ~
= -
e [~
B.o_-1 Grind to 15.0-A, using E
= 8-4in. rock bit ~
p "
= =
14.0.7 | E
- -
3 [~
15.0- -3 -
: -
] —
- 3-in. diameter piece of 5~in. drive sample, -
1 sandstone, smaller sand- using 300-1b hammar ;
— stone and mixed pes gravel 20 5 -l
= —
— o=
— E_
3 i -
17.0. } ~
3 -
- -
18.0_7] [
: p
3 Grind to 20.0 fr, using|”
— 8-tn. rock bic -
- -
he.0_3 ~
: —
— -
- ol
3 -
—
2.0 -
ENG FORM 18 36 00 irous TOLTIONS Ang OssoLETE. Reoater “oLL mo.

“an 1y

(TRARILUCENT)

BS

» Monongaheia River

s::a:;f(satton of Locks and 3R WES L-2-

PP S




Hele Ne. BR WES L-2-86
S——

T vTry v
DIVISION

DRILLING LOG l

Ohio River

iNITALLATION LOCKS 06 UdD NO. 4. SHELT 3
Mononeaheia River or 9 sweeTs

1.
No. 2, Mononganela River

0J8CT Rehabilitation of tocks and dam

2.4' U.S. of marker pen, J

LOCATION (Canswmeres v Scasiaw) Lan wg}limonouthif
n

[r.m rivyg

VI MARUF SCTURER'S OCMGHAYION OF DRILL

AL LE.
% ORILLING AGRNCY 50T

L X 5"

10. SI2E AND YYPE OF Y
. -

MSL
FA{ling Truck - Mounted Rig

13 TOTAL NO. QF OVER. | nsTURDES 1 YNNI STUABED
BURDEN SAMPLES TAKEN ¢ H
i BR WES L-2-86 -
14. TOTAL CORE BORES 5
ne Harhurs:— 1s. ELEVATION GAOUND VATEN
& DINECTION OF NOLE 16. DATE MOLE !.1 ARTED ICOMPLETRD
EYvenvicar (Jrncuineo oKe. FROM vEaY. 112 Feb 86 L7 Teb 86
7. TmicknEss OF OvemeuROEN 59, 7' [ SLpvavion Toror Mt 227.0°
T 1. TOT AL CORE RECOVERY FOR BOMING 1
s. oEmYN ORILLED MTO RaCK 20.8 T SGRATURE OF INSPECTON
. ToTaL OLPTH OF WOLE 80.5"' Yauce (J MM
tLEvATION| OZPTH {LEGEND| Rt Mkedidinabatiod X1 {A'un v et oo, soeth ad
ERY NO. e, i sigelinans)
-« . < 4 [ U
3 -
3 —
— -
b1.G 3 5~in. drive sample, =
3 using 300-1b hacmer -
- L
a7 25 6 —
: o
3 —
— =
- n Large "brick" of slag -
material, 3 X 4 X 6-in. —
43 a°|Pea gravel to 1 in. maximum, -
184 olnixed wich slag with clayey -
1= oud —
- ——-yclayey mud, gray-brown, silt -
26.0] -
- Grind to 25.0 frt, [
n using 8-in. rock bit -
— -l
- -
25.0.3 j—
== -
— = —
:,___:: Silty, clayey mud, bdlack, 2-1/2 in. splitspoon, -
—{s~=: |vith numerous flecks of using 300 1b hammer. —_
5:~ steel throughout 100 7 Weight of hammer pushes |~
R sampler. No blows -
26.Q_"] :’:"' needed. -
b St =
N, |-
— o~
— A :
— e
27.0-4 —
= —
3 =
. . -
3 -
~ -
80— —
- [—
3 -
= -
B [
- C
29.0.3 =
-~ -
= -
- -l
— =
- pe—
- ud
.0 -
ENG FORM | PROILCY Kehadilitation two:
MAR 7Y . 36 PRAEVIOUS ¢ 1 TIONS AAR OBSOLRTE Locks and Dam No. 2 ; or T;ROLHENSO .
(tRANSLUCENT) Monong:tela River L-2-8
B6




Hele Ne. 3R WES L-2-8¢
SV IsTon INSTALLATION 1 5cxg o vam NO. £, smeey 4
DRILLING LOG ] Ohio River Mononeahela River or 9 InEgYs
WOICY Ronabilitacion of bocks and bam 10. S12€ AND TYPE OF @Y & X 3
2. Mononganela River v ! -
t.ocnmu (Comumares ar simran) | anuvalé ponoltth MSL
28, 2.4' U.S. of marker oen, T MANUF ACTUREN'S DLMGWATION OF ORILL
L ORILLING AGENCY T LVEY TUCE Faili Tr - d Rig
USAE - WES Ty yev.,:_ :oga ch.k, F:Pv—c\:-un UNGISTURGED
& HOLE NO. (Ae shomn om @ owme fieial - SUROEN SADPLES TaREN | H
and Sl menbhew
T BR WES L-2-86 1e TovaL comg sonEs g
GQHG Harhut;t 1% ELEVATION GROUND WATER
| >2ne warh
o OIRECTION OF WOLE {evanveo i COMPLETED
€
Dvenricar Dincuimee Oge. PROuM vEAY, '8 OATE woLE 1 12 Feb 86 L7 Feb B6
17. ELEVATION TOP OF wOLE 727.0'
1
UR or ov 53. 7. 18. TOTAL CORE RECOVERY FOR SORING
8. DEPTH ORILLED INTO ROCK 20.8 9. IGHATURE OF INSPECTOR , 7)
. TOTAL OEPTH OF MOLE 80.5" (resce /Aﬁ&i_
RLEVATION] OEWTH |LEGEND CLASHPICATION OF JATERIALS :ICC%-VE :f:;.ﬁ mnmL o i o domth of
. i1
- ] € 4 L] ! Nﬁ; ‘e
A }—
o =
s o 2-1/2 {a. splitspoon, |
-~
] A:v.. Clavey mud, black to dark 23:28 300-1b hammer, b—
=} | gray, with some silt 100 8 ow -
:1;.'_:7.;, -
- —
31,0~ .
Izx =
A
A -
v — .
ot —
2.0 [
— -
— —
—J‘ e
-l
= Grind to 35.90 fc, —
using 8-in. rock bit -
33£L§i -
53 -
}.;:gi
.23
—t
—
35. -
o~
i
;j,~_..
~
“:s~r| Clayey mud, dark gray.
.| sandy 100 9
136. e
Grinu to 40.0 frc,
using 8-in. rock bit
E’!ﬁ:?r“ 1836 »revious toiTions ane cssoLeTe. T:é:cs' fenaptise flggng:\gah:rou o

(TRANSLUCENT)

B7

River

3R WES L-2-86



Aty e - P

Hele Ne.BR WES L-2-86

g ———
OIVISION

DRILLING LOG l Ohio River

INITALLATION LoCkS o UaD NO. <, REET

Monongahela River

or 9 suenrs

v 'W"'Tenaoxlxianon of Locks and Uaa
No. 2, Mononganeia River

[ELOCATION (Comdmarss or Srmtion L;ngwaié R me"o‘d th

10. HZE AND YYRE OP BIY L X 5"

M
TL MABUFACTURER'§ OLNIGNATION OF DRILL — 1

128, 2.4' U.S. of marker pen. in-crom
[+ BAiLLING agincyY T IVET LT
i1iag Ir k - Mounted Rig
USAE WES Ty 'F:'u ::: uc TONSTURBED T UNOISTURBRO
< ::s:' NO. (Ae ehowm v rowwng HHHo PORDEN SASPL T3 Tanew 1 H
o e : e
L NAME OF DRILLEN BR WES L-2-86 4. TOTAL CONE BOXKS S
Gene Warhurst 15. ELEVATION GROUND WATER
& OIRECTION OF HOLE 16 DATE sTAmYEOD I comPLETRD
Bivenvicar Qiveuinsn _________ O%&. #ROw vaavy, . it {12 Feb B6 17 Feb 86
7. YHICKNESS OF OVERBUROEN 59,7°  SitvaTon Toror noet 727.0°
- - 15. TOTAL CONE ALCOVERY FOR SORING .
8. DEPYH DRILLED 70 AOCK 0.8 19. SIGMATURE OF lns-!cvom
9. TOTAL OLPTH OF NOLE 80.5 ( M@)

EZLEVATION| OEPTH |LEGEND

. 4

CLASSIFICATION OF MATERIALS % CONE {9OX On
(Desuripssmv / l‘mu

RECOV= {SANPLE
EnY o.

tme, wotar iooa, depth of

REVAAKS

Teachnring, e, il e1gniticars
k]

T
—
.

o bl

3.

Poolv B P

ode o

Clayey wmud, dark gray 100 10

4 blows

Grind to

27 blows

2-1/2 {n. splitspoon,
using 300-1b hammer

8-in. rock bit

2-1/2 in. splitspoon,
using 300-1b hammer

45.0 ft, using

45.

46 Very sandy, browm clayey
= mud with gravel to 1 in.
A maximum diamecer on bottom

47

48.

49.

50.0

3s 11

Grind to 50.0 ft using
8-in. rock bit

lllll]lll']ﬂl[lllllIllllllll'llllllllllllll[llIl[llllllllll”l—lﬂlllllIH‘ll”]llll'ﬂll]l”l]l”T

“OLE mO.

EN_('::e'ill 1836 enevious coiTions ane oesoLRTR.

(TRANSLUCEND

B8

gahela River

Lnoucv Kehaoilitation ot
0cks and Dam No. 2, Monon- BR WES L-2-86

ettt isteainctebati s etteestibbb bt s tioesussivlstomustatntihin



th

3

e

Hele No. HR “WES L-2-86

INITALLATION | noxg 4 Dam NO. <o INERTY o
Mononganhela River or 9 swesvs

OIvisIiOn
DRILLING LOG l Ohto River
1. PROUECT R"“"‘“E:‘ﬁi’?e?‘ Locks and Dam

No. 2, Monongahe

AT o Liith
2.0 Uoa et mareer30321): 070 1 E3a

L ORILLING aGENCY "2 - "

19, NZE AND TYyPE OF IT 4 A 5
N -

MSL
12. MARUPACTURER'S OUSIGNATION OF ORILL
iling Truck - Mounted Rig

WES 13. TOTAL NO. OF OVEAR- | neTURSED TUNSISTURBED

A HOLE HO. TAs shumm e wrawwmg Hisle) © SURDER SAWALES TAREN | :

e ‘B8R WES L-2-8 14 TOTAL NUNSER xE$
L WAME OF DRILLEA Loae oo b)

N IS ELEVATION GROUNO WATER
Gene Warhurstg — TS
6 DIAECTION OF WOl 18T AN L d
18. DATE MOLE i H
Evenvicar (Jincriveo oxe. FROM vERTY, !} 12 Feb 86 17 Feb 86

17. ELEVATION YO® OF NOLE

727.0'

0. TOT AL CORE RECOVERY FOR DORING T

7. T or 59 7 .
0. DEFTH DAILLED INTO ROCR 20.8°
9. TOTAL DCPTH OF nOLE 80.5'

92
19, SIGNATURE OF mu(c'ron(/bu” /) /}/Z)M

CLEVATION| DEPTN [LEGEND]|
« b < ¢

CLASSIFICATION OF BWATERIALS
(D evareprsan

3 ConE {Box on /m(‘ REMARKS

RECOV- {SAMPLE ling tave. wates (oee, dopth of
EAY NO. wnasing, .. if oigriisany

. L] 2

clay lumps

P Py B b Bugg i

w
w

gvofed Mixed gravel, pea size

wn
o

ullllufunluurllllhnnfun uuf’uulun

wn
-

n
o«

3
Ll

==~y Backfill-rock contact

E
°
o
1

i
i

t
ll

Mixed gravel, pea size

Clayey mud, brown, very
sandy, w/some blue-gray

Clayey wud, brown, sandy 80 13

Sand and pea gravel, mixed

2-1/2 {n. splitspoon,
80 12 |using 300-1b hammer
31 blovs

Grind to 55.0-ft, using
8-in. rock bit

2-1/2 tn. splitspoon,
using 300-1b hammer
31 blows

Grind to 60.0 ft, using
8.0-1n. rock bit

59.7'-drill acecion be-
comes smooth, aud orings
up clav-shale fragments

PP I T T T e oy T A v T A T T T v oy T T T e e T T T Ty I T vvvrpvyTT

EN_G‘:Q‘R“ 1836 racvious orTions ane ossoLLTE.

(TRANSLUCEA D

B9

eROsECTRehaprlitatign ot iwu "o,
Loc¥s and Dam No. 3. BR WES L-2-.
Monongahela River




- - - - L4
Hele Ne.BR WES L-2-86
QIVISION INSTALLATION Locks & Dam No. p) meLyY 7
DRILLING 1LOG l Ohio River Monongahela River : IO' 9 _ tweeTs

T PWOJLET Rehabilitatlon of Locks 6 Dam NO.

10. $1I€ AND TYPE OF IT L X ;"
. -

2, Monongahela River
E LOCATION (Comvmaeses ov Jiatery LaNGWA 38 . ponolun
28, 2.4' U.S. of marker pen,-3U.0

10 LTOW T RRuTr ACTUREA'S GENGNATION OF ORILL

MSL

L DARL.LING AQGENCY TXYeCr roce -
USAE WES

Failing Truck = Mounted Rig

fre
4 NOLE NO. (Ae smswm en erewena titlei
ans Ao rmabad :

BR WES L-2-86

e, TOTAL nQ. O OVEM- TresTuRe D TUNISTURAGLR
BUROEN SANPLES TAKEN | H

P T X R T T ] . YovaL Cont BoxEd S
Gene Warhurst 18 ELEVATION GROUND VATER
6. DINKCTION OF NOLE 16. DATE NOLE 1eTART RO !coﬂulv-n
K)venvicas [Jincrineo DS, FROM vERY. | 12 Feb 86 i 17 Feb 86
17. ELEVATION YO OF NOLE 727.0°

L of o 59,7° 10. TOTAL CORE RECOVERY FOR BOAING 92, 1
8. DEPTH ORILLED INTO ROCK 20.8° 19, IGMATURE OF INSPRCTOR | // .

5. roraL oerrn oF oLk 80.5' Loxeee 1. ,ZQL__

7/

BLEVATION] OEZFTH | LEGENO]

CLASSIFICATION OF WATERIALS
(Desareusmy

1 CORE |BOR ON /i NEWARKS
RECOV- [SAMPLE MMN e wasar oo, domth of
ERY LY Teawring, ofe., if scgmirson

lJ‘llLUF ll]l

L
~
H

I===] Brown shale, soft to
moderately hard

!

4
Py Db
}

'
>
.

i
|
1
I3

[
wn
o
]
]
]
i

==l

== rately hard

wlnuli
!
]

? il
[

Sl

@-

. [3 . 4 L] ! 7 —
R 2-1/2 in. spiit spooa,
Blue-gray clayey shale, soff 0 14 using 300~1b hammer
48 blows
Run: 1

—— X Mottled gray and brown
shale calcareous module

=== Gray shale, soft to mode-

Gray shale, moderacely

Box | Begin: 60.3'

1 End: 64.55
D.T.: 2 hr 6 ain
Rec: 4.25'

85
Run: 2
Begln: 64.55'
End: 68.20'
D.T.: | hr 50 min
Box | Rec: 3.65°'
80 2

I”"lﬂfl””lllIl[”ll'I”ITIWTIIIll[lllT[llH'IITT]ITFT[III”IllfflIII]TTW[Illl[”ll—rlllllrllf

T e
:;—_—; hard, slightly silcy
69.0 37
-
e s
L c’j;-:_
0 —
FETTR 1836 rrecorcomoms it ovoctr A T bty
(TRANSLUCENT) Monongahela River ~2-¢
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P

-

gy

— e i v - T e
Hele Mo, dR WES L-2-86
Oivision INATALLATION medT g
Locks & Dam No. 2
DR“-L”‘G LOG I Ohto River Monongahela River i or 9 swexvs

04K

i. Hononganc a River

ehabilitacion of Locks & Dam No. [w. uze ano vvee or eiv X 5
1 -
oo or Statran) Landuall. zonolith MST,
' U.S. of marker pen 0.0' in from (13 WAwUFACTURERS GENGNATION ey

: DRILLING AGENCY
USAE WES

- Failing Truck - Mounted Rig

& HOLE NO. (Ae arsun an drowing titie}
) :

5. NANME OF

DRILLER

Gene Warhu¥st

6 DIRECTION OF woLE
(Rvenvicas (Iincuingo

"w YOVIL nO. OF | reYURBED ' UnNATUR BED
L YADEN !l-nll YAI(-! H
BR WES L-2-86 :
- 14. TOTAL NUNMSER CONE BOXES L
15 ELEVATION GROUND FATER
. }l".'l‘ | cCONMPLETED
ote. racm vaay, | ¥ OATE MOLE 112 Feb 86 L7 _Feb 86

17. ELEVATION TOP OF HOLE

727.0°'

7T or 459 ~ 7: 1% TOTAL CONE RECOVERY FOR SONING
6. DEPTH OAILLED INTO ROCK 20.8 TS, LGRATURE GF INIPECTOR |
5. TOTAL DEPFTH OF wOLE 80.5' thﬂL /T /Mm
RLEVATION| OEPTH [LEGEND| CLAIMIFICATION OF WATERIALS AT 000! v ol
. R (n-.-‘.n.u :' _’o. 4 g teme, .-‘::‘-"'m o
J== =
=" Run: 3 -
71,0 —e— | Gray shale, w/band of brown :egfn; 68;2' E—
ZI=—-=i shale, moderately hard, 95 B Dng" i'ﬁ 18 -
] =—— | slightly siltv, some ;x R. :'a I‘Sf e —
——4""""7] calcareous modules ec: 8. -l
— =
-
72.0°03 T} E-
J—- =
_:_:-:— i E
73,07 —— —
_-j::_'. ——‘-—
= —=
B g -
76,0 —— | il
—- Gray shale, moderately hard, Box Run: 4 t:
some brown bands, slightly 4 Begin: 72.65 —
75. ———| silty., some calcareous End: 77.7 -
— === modules 100 D.T.: 1 hr 10 mun —~
j:_:_:.: Rec: 4.85 -
== | =
76 00-——
-
77,08 ==
==
—Brown shale, moderately har
78 0 ——-1
N Bvivigll
] —==—|Gray shale, moderately hard, Box
—~—e ( Slightly silty S Run: 5
79.0%':_':' Begin: 77.5'
===z End: 80.5"'
s Rt 99 D.T.: 51 atn
.53..7:... Rec: 3.0
80.0-7"77

ENG FORM 1834 previous eorvions ane ossoLere.
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- j . ahd. 30 il
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Monongahela River
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Hele No. 3R “ES L-~2-86

DIVISIOn INSTAL
LATION [ ocks & vam No. 2 nkky g
DRILLING LOG Ohio River Monengahela River " Jor 9 sueers
3 zm.(“‘"""“i"ﬁi’“ of Locks and Dam 16, SIZE AND TYPE OF @IT 4 X 5"
0. 2, Mononezahela River N r
or Siatiaw Langwall, monolith .
ic en, 30.0' fn from ﬁﬁmw———
13, TOYAL NO. OF OVER- | s tunsEn ; vaESTYURG LD
BR HES L-Z 86 BUACEN SAMPLES TAKEN l N
4. TOTAL ConE BOxES 5
1% ELEVATION GROUND WATER
1STARTRD | compegTED
KJvenrcas (Jivcwmeo _____ oes raow vear, | 2ATE MOLE 112 Feb 86 i 17 Feb 86
- Py TR 7. ELEVATION TOP OF NOLE 727.0*
T T ———, 20 .B' N, TOTAL CORE RECOVERY FOR BOMING 92 L3
AT v — : 10, SIGNATURE OF INVPECTON () / 3& .
» oF noLt 80.5°' $a /vl . /_L‘
CLEVATION| DUmTH |4, € (Do °.'_:“t"‘u Recov. |SiaecE V (Brattmng u-:.=:-:... w—rh ot
. R . p l:' N'O. r S0, If srgmiinars)
- 2
— et — :
E.0.B. 80.5' .
- -
= -
- —
— —
3 =
— r—
— -
3 -
- -
E 5
3 n
3 -
— F
— ——
= —
- —
— -l
o —
= [~
— L-‘
E -
— -
e —
b -
— -t
- [
3 [
- -l
- -
= s
— L
- -
] =
= 3
- -
E"x:‘:r“ 1836 saevious toimions ane ossorere. ’::‘c':.' 2!B::1bitasmn ot ]"“‘ no.
o.
(TRANSLUCENT) Monongaheia River' BR WES L-2-¢
Bl2
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e

| e o L ane

7 Heole MNe. .= 3
\ QIVISION INSTALLATION I“‘l" i
DRILLINGLOG |, in iiver LNCK x_JAm =Z or 2 sweery
L. PROJECT 10. MZE ANO TYPE OF BIT -5 ' ) t™mArt g
: 0L WuCK i Jam 2, wmon, naver [T -
_I.O ATION (Comumaten or Staiian “SL
28e enal'Ks = 1 MANU? ACTURER'§ GUIGHATION OF ORILL
1 ORILLING AGENCY N ~CRer o«lid aig
USAL=wod 13 TOTAL NO. OF O isTUssLO i unoiSTURSRD
4 HOLE MO. (As showm an evowmmg titie! - - AURDEN lnwt.(s rAngu | V : G
vt Nle manivant . e D - —
14 TOTAL cone soxes p
14 ELEVATION GROUND WATER arsa
16 DATE < iavanrgD | CoOmPLETED
TE ML P 5 i &
Qveavicar (mcumes _________ OC& FAGM VARY. 121 Get 65 124 Cet &5
17. ELEVATION TOR OF MOLE 732D 5
7. ¥ orF ovk OO
22, 19. TOTAL CORE AECOVERY FOR BORING. 100 %

8. OEPT™ DRILLED INTO ROCK U, U

2. TOQTAL DEPYN OF NOLE 1 Se b '

19. SIGNATURE OF lll’lc?ﬁv

g P VTS

ELRVATION| DEPFTH {LEGEND) A O n A TERIALS REEOV: [SNSRVE | (Dritting rio e b e, som ot
ERY »O. TeamRng, 846, 1f 0i1gm
« 10,0 « 4 o [ . -
<= SurZace conadition: Run: 1 [~
:—_j { slightly weatasred Begin: 0.0 =t
—= wiil mecium scaling - Znad: 2.3 -~
o L maxizum exposed az~ 2.7 50 min. —
Jine gregate size is 2". » Rec: 1.8 —
1.05-.'5 Surface crack with 1005 Femarks: Pulled off f—
- ) sliznt seraration 1is .51, E
— T witain 2!
37 nizn 3, -
—_—t T~ ; —
o 7==l0.0 - 15.0 -l
PR g, Joncreze: zIray, ore~ Box 1 -
2.Q0=" = dezinazely crusnea .
3, = limestone azgrezate, |un 1 -
347/ =axizum 2zgTegate -
_."_//-. size is ¥", preaomin- Run: 2 —
Jo ately subangular, Sexin: 2.3 -
4 5| gzooa consolication, Ind: 4.1 -
3.Q7],.—| entrappea and entram} . J.3: 35 min. —
3,.2>| =d air, -any voids 100% Rec: 1.25 o
:_ﬁ' generaliiy less tanan demarks: ficked up
.7 z" diameter X deep, .5' from run 1, -l
o gty some cracked aggre-~ culleu off .33 —
. o:t,\_f>1 gate, this run. :
LRI 7 Run 2 —
3 -7 —
/. fun: 3 —
—’. v - . —
= = segin: «.} —
3 - cna: ved -
5 :h’“ DIt 50 wmin. -
-Q_‘.,_*;-* 100% Rec:  2.23 —
3775 » Remarxs: ricsed up [
I~ A .35 from run 2, |
-2 Box 2 pulled orr ,2° [
_{l/“//f this run. -
—',‘ poen
6,017 < -
A YA Run 3 —
27 5
3./<A Run: 4 L:
LA Begin: 6.2 —
:I'VJ:—* 3 6.65: manmade break| Znd: 11,2 =
7.0474A D.2: 3 ars 30 min. |
3.~ Rec: 4.9 [~
:,A | 7.3: manmade break. Remarks: Ficked up =~
=7 .2' from run 3, -
— 1Y an o
_,/\/’\ 100% pulied orf ,3° E‘
40 : tnis run, =
B.Cﬂ N -
3~ RV y
EgS =
q ¢ —~
4, -
9.0 -, Box 3 [~
— T
— . -
- = 9,4: manmade break. -
i o -
4. -

EN.‘G‘:QSN 1836 rrevious €oiviOns ane ossoLETE.

(TRANSLUCRAT)
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Hole Ne. -~

.

N Tivinion INSTALLATION WEET o
ORILLING LOG IChio Fiver Lock 3% dam =2 lo- 2 sueem

ROJECT 10. SII€ AND TYYPE OF BIT A N am
Rehab. of Lock & Dam 2, Mon. River —rmwmmra"mfn%‘L——n 1 — |
LOCATION (Comrvmetos or 3t aitard MSL
{3 Rematks 12 MANUFACTURER'S DESIGMATION OF ORILL
3 ORILLING AGENCY Acker Skid Rig
USAE WES 13. TOTAL NO. OF OVER- | s TURSED TUNOIBTUR BT
szﬂ.t WO. (Ae shouw o Wwewng nuol__'l Ve 13 BUROEN SAMPLES TAREN | 9 H 0
e manbay b o -
| (ST Ty T T Ol ved - 14 TOTAL WUMBER CONE SOXES 3
* Dan Tavlo: - 18, ELEVATION GROUND WATER “ja
& DIRECTION OF NOLE :l"."‘ !:wk"l.
@Dvenvican (iwerineo ote. racw vanr. | DATE woLe ! 21 Oce 85 24 Oct 85
17. ELEVATION TOP OF MOLE 732, 5'
| 4 L]
7T or ov 83. 18. TOTAL CORE RECOVENAY FON BORING 100 =
8. OLFTH DRILLED INTO ROCK . 5. IGNATURE OF INSAEETONS .
3. TOTAL DEPTM OF HOLE 16.1' .; ,/ //’.f1/7
2 CORE 120X O N REMARKS
BLEVATION oer7w | guno) AR O O AT EmIALS RECOV- [SAMELE!  (Dring ma awior ioso. demtt ot
. 10O < 4 . ' )
= -
J52 [
., -l
F=LL -
. = -
11-: §<—_— —
3= Zun ¢ ) =
- - Iun: S -
= = ; : " [
== 11.45: law angle degin: ];'; —
J5= cracK. Lad: e —
L= J.2: 1 hr 3T mixn, -
12.27- 77 - Jec: 3.t —
=.77 anw . Aemarxs: Ficked up |
Je=-- =OX = 2y frzaorun 4, —
=0 puilad oif .1' thisg
:‘-";{’f Tun.
= - . orill action was
13 3teix @ 12.3%: zanmade s»ooh througaout
H4=. braax. torinz. 1CCH of
—% water was retvaianed.
- s
—‘,. > . - r r—trhe habs Ll o S el
=7 S 13.7: 13" long 100% ABBATVIATIONS:
-',.»‘é'; _void. ) D.7: drill zime
14,077 & < 14,0: 1" long Rec: recovery
T void, Z.0.B: end oI tor-
Jds 2 14,15: manmade ing.
s RAN4 oreak.
S BOX=S:
s ST Box 3 700 - 3.75
15,29 .- 2. 3,15 - 1.3
o - 7T z ~” - 1.5
L el Ze ‘e Vel
J 4. 10.9 - 14.15
—-’//\/ 5. 14.15 =« 16,0
337 LGCATION:
16._2{'3' 2
2 ) 5. ¢ Run 5 -
:j £.,0.8. ¢ 16.1' Large Cha.mber
- flow e,
—
= Yy
-
j mono. 33  lmono. 34
3 \ Landwall.”
: .
3
—
3
—
b -
‘ 3
ENG FORM 18 36 smevicus eosmons ant ossarere, PROsCT  dehadb of Lock & |rove =
(TRANSLUCENT) Dam 2, Mon. River B8R WES L-3
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- ~————— et ot B
Hole Ne. -
Otvision ln"Al.LA_NOl! " LT3 2N
DRILLING LOG ]\j-‘uo Aiver Zuck o JAam +d or 1 sweers

1. PROJECTY Y

10. SITE AND TYPE OF IT

N

i S o ) ¢ Lo SR

fehab. of lock & Jam 2, [iSh. ..var fim ~ -
COCATION (Comitnares o0 Sras s 3L
leamaprka 12. WANUFACTUREN'S OELSIGNATION OF DAILL
Lnun.unu AGUNEY — ZZGR-ZLJPr1-5 a=15C0, 105 voit
LSnu— &3 1% TOTAL NO. OF OV Imlvu-ln I UNOISTURSSD
A WOLE NO. (Ae showm em wammmg ritie! . SURDEN SAuPLES ""' ¥ i o}
ot Ble manvas 31 W23 las
r‘—-wm 18, TOVAL COoRg saxgy
Dan Tavior— 15, ELEVATION GROUND WATER ‘a
AN
6. DIRACTION OF WOLE .- _._3:; coantaa 18, DATE WOLE ;nzv;-vcl:: :-: 1:0:'-';::“9 ;35

. ELEVATION TOP OF OLE

3.2

vlgdedvdn bbb bbb B By g faa oy

7 or ‘ "‘3 19. TOTAL CORE RECOVERY FOR BORING. 15C s
8. DEPTH DAILLED INTO ROCK 'J. U 19. SIGNATURE °' mwccvm, /
5. TOTAL DEPTH OF HOLE 2,2% in Loncrate S "‘/~' / LT
CORE | .
LEvaTion| DEFTH (LEGEND| CLASMIPICATION OF WATERIALS ALCOv- |SAuscE (Dritting :-:':::‘:-. aosth ot
(Desnret e [{14 NO. TatbriEg, Si6.. il sigreittanl)
«  10.Q « 4 . ' P
Jurrace Condition: aode Jun: 1
erazaly weatnare: Hetop 3egin: 0.C
witil 30me 2xucsau &nd: .15
agg, - max, azd. size S.l.: 9% zin.
. is 2", lec: 1.:5
S . . H lezarks: Fulled off
3.0 = 3.1% W T e
Joacrese: gray viti Sox 1 ot
jarkes gray 2:s., * | zun: 2
cresssinats crisneud Zeein: 1.15
_imestone ag sax., Snd: P
- -4 ;ize 3 2" bo -t 5 * e
Z. 2g. srz2 15 <, 2ra 1000 D.7.: 1The 1 in
dominately suoangular ‘né,' 2.1 Cain,
qoo- consolidastisa, o=t L
Xemar«s: Ticked uv
aniraprea x entrained 1t ‘rom rune1 -
; S . bs
air, sany voids - pullad oif ,05°
none greater tnan ¢ tnis run ¢
3. : ?Lgmitei fdd?enfx,_ ilrun > 1220 of water was
P~ 'w,l;'wog; 18 li-iedlrun ¢ revained tarsuga-
.. . out ooriag. orill

action was saooth
througuout ooring,

—an mpase,
woallol:

vwidd

lewall

Large

f\lb"

Chamber

{low ~—»

mono!™

l7

uandLall

18— mono.

38

ADDOR3VT

lax; aximum
agg. agzregate

ATICHS:

””IlH‘q””[lITITHIIIII”,Illlr”H[”H[IHITW”]IHI]llll]Illlllll_l]llll[ll]l]llll[”lllllll

D.7: driil time
Rec: recovery
2.0.B: end or
borine,
ENG FORM PROJECT  Kehad. ot Lock & naLE w0
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fole Me. w3 .S L=3-nn
0ivI$ION IMSTALLATION | ho ks & UdAD M. oo NEET )
DRILLING LOG Ohio River ! Monongahela River or B swegvy

oJECY
No.

Rehapilitation ot Locks & Dam °
2, Monongahela River

42' in from river face and 12°
S ONILLING AgENiY @OOO

U.S. of

ICR joint "

10. UZE AND YYME OF BIT 4 X &
N L]

17. MANUPACTURER'S OESIGHATION OF DAILL

~Failipng Iruck - Mouynted Rig

vaies or Siatiaw Lanawali, zonollth MSL

.

USAE WES " :

ETL—!TO- TAe srmem on @rawmng (10 B L atn SACA T Tanen :o-uluzaou: jumorerunsto

ang Mo rmmbes N - . H
TN AT O GATCCER BR WES L-8B 18 YOTAL come soxes v
l Gene Warhugst 15 ELEVATION GROUND WATER
6. OINECTION OF NOLE 16. DATE wOLE 'ITaRYED |cowsLETRD

vearicar (wenmas . oxe. reow vest, | ! 18 Jan 86 i 10 Feb 86

- 17. ELEVATION YOP OF MOLE 339 §°
v, ¥ ov
ad 34, 9. 19. TOTAL CORE RECOVERY FOR BOmNG ook 30 .

. DEPYN OAILLED YO ROCK 18.3 19. SIGNATURE OF INSPECTORN
5. TOTAL OEPTH OF wOLE 73.2'

—
.

- ~
Llllllruldllllﬁlhhlllrﬂlllll lrlLl(llJ]L rlllllLlllrlllllllJlrJlll]LlllrllHJJlll
o

»
.

w

o
.

-~
.

o

-]

10.

Clavey gravel, some slag,
browan,. maximum

Clayey gravel, 2 pieces
sandstone, brown, maximum

- 1-1/2 {in.

aLgvation| bEFTw {LEGENO| A e T ERIALS :c:c::?v! :ﬂsﬁ.} (Drting u-::::.;":n'::. domth ot
D » ¢ 4 o ‘ i
- Concrece, suyrrace intact, Run: 1
- z:& crushed L.S. agg, maximum 100 Box 1Begin: 0.0'
-4 1", concrete browm w/dark 1 lend: 0.8
] gray bank 0.5-0.6'. Entrap- D.T.: 3 min
—_.%ged air voids, maximum L/4", 10 Bample R' o 0.6
—'..o'ﬁgno entrained air. I i
o g

slabs

Grind to 5.1=-
8-in. rock bi
to hit second
do not

2-1/2" splits
20 [3pleliso 1y nammer

8" rock bit

Comments: water runs
out of cracks between

2-1/2" splitspoon pushed
pushed in w/kelly

Grind to 10.0-ft using

ft using
t. Expect
slab, but

poon using

Ilﬂlll”!H”'Hllrll”[“”]lllll[fll]lllrrllIl[]m[Tllr[T”l[Hll[]IIIITIIHIIll]llll[llllllll]
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Hole Ng. 3R “ES L-3-3

ERCT

DRILLING LOG _l

Ohio River

IMITALLATION | ockg & Dam No. 2, SWEL Y
Monongahela River or 8 sweevs

Monongahela River

GIECT  Renabilictation of Locks a Dam -

10. iz AnO TYPRE OF ®0T 4 X S
-

LOCATION (i

emrdmaies or Siaiev LaNdwa
43, 42’ in from river race, |

T

MSL

12. MAWUFACTURER'S DESIGHATION OF DRILL

USAE WES

L ORILLING AGENCY orrtir-romne

Fajling Truck - “ounted Rig

& e
?

)
NS

14

5
EJJUIUU
2t

R

Ly

13

14,

—
w
.

—
o
.

(3 YOTAL NO. OF OVER- |naTURSED T UNOISTURBED
£y noL:':OA {As ahovmn an arawwme 1tiei i SUADEN SAMPLES TAREN { 12 H
vt /0 e !
'S WAME OF DRILLER BR HES L- 5-86 14 TOTAL NUNGER CORE BOXES 7
Gene Wazhurst 18 ELEVATION GROUND WATER
6. DIRECTION OF NOLE 6. DATE NOLE 1eTARTRD | CoMPLETED
Clvenvican ([Jincrimao Oue. FROW vEaY. |18 Jan 86 10 Feb 86
; 17. ELEVATION TOP OF WOLE 730.5°'
3 ove A
LR bd 34 9, 8. TOTAL CONE RECOVERY Pom womma ROCK 80 .
s. DEPTH DRILLED INTO ROCK 18.3 S IGNATURE OF INIPECTOR
5. TOTAL DEPYW OF wOLE 73.2°
CLASSIZICAYION OF WATERIALS 3 CONt [sox on REMARKS
LEVATION o:-:u LEGEND| m...‘..... Aecow u::-,,.c (Dratong U mten e denth of
- € *

s b

— ML "

-0 g 5" drive sample, using

P 'é “.|Gray clay, S.S. gravel, max- 300-1b hammer
—. oAl ioum size L, some slag, 80 [ample
b= s pieces of broken bricks 3
11.0°

2. &

S ! slag and steel pileces
2G| slag 3-4-1/2" diameter
D

) Steel 1/2-1-1/4" diameter 4

Grind to 15.0' using

8" rock bit

Bit brings up slag, 2-4"
in diameter and 1/2" to
1" pieces of steel

J 5" drive sample, using
5¢ Fawple 34993y hamme r

ll”]ll”llllllIHl[Illl[”Tl]l”l[llll]ll”]lIllllﬂl|ﬂ1rrl”l|llllllll_lﬂlllllllllllllﬂlll—nrﬂ

-
3
o]
-
3
17.0—4
] Grind to 20.0', using
_ 8" rock bit
18.04
3
——c
19.0
3
—
-
20.0
3 - PROJCY Ke ) N
E"‘ﬁ.?:‘“ 1835 wmevious eorvions ane cssoreTe. Locks & B:;b;:f%fl;:n:;- ]BOI;‘U.EOS L-5-
(TRANSLUCENT) gahela River
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B8R WES L-5-86

\ - v - v ~ -
Hele No. 2R WES L-5-5¢
Civision INITALLATION ( oeks o Uam NO. <, meLy
ORILLING LOG Ohto River Mongnpahela River or 8 sueevs
V- PROICCT penabilitacion of Locks & Dam 0. 1ZE AND TYPRE OF 1T & X 5"
Monongahela River " o -
SOCATION (Canvorarse or Startaw Landwalj, @WONOILL MSL
43, 42' {n trom river trace. i U.S5. ot 11 MAWUFACTURER'S OLSIGNATION OF ORILL
1 ORILTING aGEwcY O =T i Truck - Mounted Ri
USAE WES 13, TOTAL %O. OF OVER. | TuReEo T UnOlsTURBED
4 MOLE NO. (Ae ansem ae mawtng 1110 SURDEN SAWALES TAXEN ¢ 12 H
o Sie mabew

& MANE OF ORILLER
Gene Warhurst

TOTAL CORE BOXKS 7

15 ELEVATION GROUND BATER

6. DINRCTION OF WOLE 1IvanTRO I
oATR 3 :
Clvenvicar Jmevmeo ote. rmow vamy. | ov '18 Jan 86 10 _Feb 86
7. TMICKNESS OF OVERBUROEN 4,.9' L SLTyATIOn TOR oF moue 305"
- 54 9v 8. TOTAL CORE RECOVERY FOR SORING Rock 80 .
8. DCPTH ORiLLED INTO ROCK 18.3 9. MGNATURE OF INSPECTOR
5. YovaL ogeYH oF woLE 73.2°

CLEVATION| OEPTH |LRGENDY

[ < 4

CLASMPFICATION OF MATERIALS
{Doverapssory

1 CORE {80x ON REMARKS
RECOV. |samPLE Dritiong tane. wwiee iose. domn vi
ERY ~0. Soahrrirng, e, il aigrutican

QAIYONQS o

N
—

(&

Slag, 3~4" in diameter,

2

diamecer

~
8]

13
=
-y
3

—y
—1

077
~—
-
=
<
p
-—

¢
Vs
o
/

N
w

[
wn

~
o
.

nlhulﬁluluurln llulfunlllllrlllllu

L
~
.

steel fragmencs to L-1/2"

Slag, 2-3" diameter, steel
fragments to 1-1/2" diamecer] 75

Grind out casing with
8" rock bit

75 Bample|5" drive sample, using
S 300-1b haumer

Crind to .5.6", using
8" rock bit

Pample| 5" drive sample, using
6 300-1b hammer

ITIIIHH[HH[H”[”H[HT[I””[”H[HIIIHHIHHITHF[H”[HH[HH]HH[HTT[HH(HHIHIT

[
9

28.
Grind to 30.0', using
8" rock bit

29.

30.0 ~1

EN-&:??“ 1836 mrevious coitions ane casorere. PROILCT Rehabiiitation of noLL 0.
(TRANSLUCENT) ggf\:ia6R?e=rN°. 2, Monon- R WES L-5-8
B18

[ s Ll e o

PGP Sy

——— ——g—— e e




T >—
Hele Me. it ~ES L=3-nsn
owm‘o- 1MITALLATION Locks & Dam No. 2, SHELT A
DRILLING LOG Ohio River R wananpaheld Rizer or 8 suzers
T PAGIECT QenabilitaCiod 0L Locks & DIB o, MIZE AND TYPE OF @17
No. 2. Monongahelia River N :
LOCATION (Comumeios or Statiavy LaNgwa monoljith MSL
:3-. 42' in from river tace, |ﬁ"’J.§. ot 11, MANUPACTUREN S OLJIGHATION OF ORILL P
e SAE VES Failing Truck = ¥oynted Rig
e ey 18 FOYAL WO. OF VLA | eeTURSED ; VNOISTURBRD
& NOLE NO. (4a swwn on eroweng titiel SUADEN 3AMPLES TAREN | 12 H
- e m—— : BR WES L-5-86 -
T T X T AT TwwT] ve. TOTAL come BOXKS 7
Gene Warhurst 15, ELEVATION GROUND WATER
6. DIAECTION OF NOLE TaTanvED | COMPLETER:
venricas (Jincuineo OES. FROM VERY, 16 DATE woLE | 18 1 : b
3 ; an 86 10 Feb 86
7. THICKMESS OF OVERBUADEN 54.9' . fLevavion TOF Qp nors 730. S.R P L
aa 18. TOT AL CORE RECOVERY FOR BOAING oc '
8- ORFTw OMLLED INTO ROCK 18.3 15, SIGNATURE OF INSPECTOR
5. TOTAL DEPTH OF wOLE 73.2°
gLEVATION| OEPTH |LEdEND| CLASMPICATION OF SATERIALS Bl H o Y BN iaivnis SO
N N . A EnY "'°- SRt rAg, Sie, il signitieary
: )
- -
- -
Jezoy - }
— One large piece of slag, 5" 7S [Samplel 5" drive sample using -l
= diameter, steel fragments 7 300-1b hammer —
3 to 2" diameter = 4
B1.0] ol
—
— -
— —
— - )
p2. 03 = {
—
Grind to 35.2' using -
8" rock bit E-
3 g |
133. “Y -l
34. - 1
35 [ ’
-~ E
— .:-Silty clay, grayish-brown, 90 [Sampid 5" drive sample, using [~
37D |slag pieces to 2" maximum 8 300-1b hammer —
—
3.0~ |dlazerer —
36075 -
3%~ [
3 [~
—_— =
o -
7 [
3707 - b
3 - b
3 = b
— -
- —
__1 e
= [—
38.07] Grind to 40' using 8" | 4
= rock bit -
-
3 [~
= —
190 =
3 -
40. =
ENG FORM PROJECT Re -
s 1836 paevious toiTions ang oesoLeTe. Locks & 3::1?‘{;?35?0;0:;“- ;‘:t"’;:;
(TRANSLUCENT) gahela River L-5--
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Hole Mg, -~ ~0% L-,;=nr

Civision

DRILLING LOG ] Ohio River

INLTALLATION

LOCKS & vall M. &, InELY 3
Masgaganell 25uor or 8 swervs

\. PROIECY  pehabilitdtion Of Locks a Lam

N 2, Mononganela River

< LOCATION (Consmates ov srmian i-d L *

43, 42' tn trom river tace. .. U.S. ot
IR

MSL

10 IZE AND TYP® Op 81T

X DRILLING AGENCY

11. MARUFPACTURER'S DEMGNATION OF DAILL,
Failicg Truck - “ounted Rig

USAE WES
'y ::L:':o. (Ae atmum em areweng 1o 1

BR WES L-3-86

1. TOTAL NO O

¥ oven
BURDEN 3ANPLES T

. ETIIT) L umoistUREED
AnEn 12 H

S
S NANME OF DMiLLER
Gene Wavhursc

18, TOYAL NUNSER CORE SOXES ~

16 ELEVATION GAOURO SATER

& DIRECTION OF WOLE

COvenvicar Jinel neo e DES. FROM YERY,

16. DAY? WOLE
p—

TTaRTEO | CoNPLETED

.8 .Jan 86 10 Feb 86

7. THICKNESS OF OVERBURDEN 54.9 '

17. ELEVATION TOP OF WOLL 10.5"

6. OCPYH ORILLED INTO ROCK 18.3"

18 TOT AL CORE mECOVERY FOM s0mnag Rack 80 Y

5. VOTAL OEPTH OF wOLE 732

19. SIGNATURE OF MIPECTOR

. b < J

: CLASHIFICATION OF MATERIALS lcone .xox on t AEwanss
CELEVATION| OEFTH | LRGEND NECOV-
! (Deearemian €C

IANP
~o

i

{9 4 (Drtlinng coma. onier lase. aomn ol
3 ioring, sia., Il Siutisans
]

e
fa

2
D

~
d_v Taxlmum

pl. -~

* —~

i
AN

!
0

some crushed

ol « ¢
t

(1
o0

2
p

N
R

oy
—_—
-
—
e
o
=

.
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o
-~
3

X7

L
v

&
o

rs
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LLLLlfLLLL’ 1LLIlJlJJJ_LLlEiJ_LLLLLLLEllLllJJ LlrlJJ

=
-]

sandstone

3
=
Tunes

8rown clay, mixed gravel, 75
Ipea size to i-1/2", s.s.,

. ,lPea gravel, siliceous, may be|f 50
*#ifall-in. One lirge piece of

/) Clay, s.s. gravel to I-1/2",] 75
~1 small slag pieces, to /2"

!

Fampld 2-1/2 la. splitspoon

using 300-1b hacmer

Grind to «3.0~ft using
8-in. rock bit

Samp
10

ig 2-1/72" drive saxple
using 300-1b hammer

R R RN SRR RRRR SRR AR RRRY

|
|

Grind to «8.5-ft ucing
E" rock bic

il

Samo g
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Moile Na. ~* ~&3 L=, ="0
O1vision (MSTALLATION | ek o wuB NO. <o neey o,
DRILLING LOG l Ohio River Monongahela River or 8 suexrs
1. PROJECT RenablllCatiOn Of LUCKS & Jd@ |10, size amo ryre 0r miT  u X 5"
) No. 2, Monongahela River " v " -
1 LOCATION (Comemaios or 3imion) L.mauau.. monolicth MsSL
43, 42" in from river race. U.S. ot 12, WANUP ACTURER'S OCHGNATION GF DRILL
T ORILLING AGENCY v EJLlinLTTUCk - Mounted Rig
USAE WES 3. TOTAL WO, OF OV [OMTURBED TUNDISTURSED
@ MOLE NO. (As shmem om aroming siflel SURDEN SAMPLEY nu- i 12 :
o IS b BR WES L-5-86
N AME OF DRILLER 14. TOTAL NUMBER CORE BOXES 7
GG“C wa(_nurs: 18, ELEVATION GAOQUND WATEN
8. DIAECTION OF HOLE {svamvao |comeLaTrn
[DOvanvicas (Jincuimgo ____________ ORS. PAOM VERT. !4 OATE woLe {18 Jan 86 : 10 Feb 86
1 I17. ELEVATION TOP OF WOLE 730.5'
7. THICKNESS OF OVERBUROEN 54.9'
T 8. TOTAL CORE mecoveny voa somme Rock B0 iy
8. PEPTH DRILLED INTO ROCK 18. 19. SIGNATURE OF INSATCTOR
9. YOTAL OEPTH OF HOLE 73.2°
eLevaTion] OErTH |LECEND CLASPICATION OF WATERIALS ;‘.{fcfv(- :fs;ﬂ Druting I-::-—:-:‘:t':‘-;‘r--d
. » < L] » i Py
Z -
-
-
e -
L Grind to 53.5' using [
51. 3 8" rock bit —
3 i
— -
4 = —
52.&% —
= ~
saj —
) 3 o
— -
-
J=za -
_{Z: Clavey mud, brownish-gray, 85 Sample 2-1/2" drive sample —
54 ~ o %/sand and s.s. gravel to | 12 |using 300-1b hammer —
LI~ |maximum 1" diamecter -
-07% -
Xl —
Lk ad P—
Jex =
= — __'J b—
55 3 — Clayey shale, greenish-blue, Rua: 2 —
~ 1 soft Begin: 55.0°' -
Rubble-gray shale w/iron End: 57.0' -
staining, woderately hard, D.T.: 33 min —
— friable Rec: 1.4' -
56073 8o [~
7 Gray shale, moderately hard, [—
= breaks at 20° angle along -
iron-stained bands. [
s 3cored over Box —
57 A 2 —
- e
===} Iron-stained crumbly, broken Run: 3 , -
— up, brown shale 5331“'- 55:" —
. End: 58.5 —
3-- Healed vercticle joing 80 D.T.: 25 min —
5807 Ric: 2.0° —
- —— p—
q_-: —_‘ Vertical joint, open, hori- -l
_ —} zontal crack, open Run: & ol
Begin: 58.4°' -
End: 59.5' —
59. Shale, blue-gray, sofrt, 80 D.T.: 54 min [
clayey Rec: 1.4' -
Verctical jotint-all rubble -
A0.0 -
ENG FORM 153 4 E0ITIONS ARE OBIOLETE. PROILCT Qehabilitation ot NOLEL ma.
MAR T 6 FReviout £ Locks & Dam No. 2, Monon- BR WES L-5-¢
(TRANILUCENTY ganela River
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Hole Ne. 3R WES L-3-36

FIECD) TWITALLATION LOCKS & U4l WO. s INKEY
DRILLING LOG l Ohio River Monongahela River or & surevs
V. PROJECT ReNaDILiILALAON Ui LUCKs & Udd 10. HIT AND TYPE OF @17 = A D
No. 2. Monongahela River B " -
[y COCATION (Comvmarss o Jiadian Lanqwa);}, monolx:ﬁ MSL
43, 42' in from river tace, l. 1. AMUFACTURER'S OESIGNATION OF ORILL
3 ORILLING AGENCY —UNOLIICIT JUTTT N Failing Truck - Mounted Rig
r—— AE HES 13. TOYAL MO OF QV | eBYURSED . VNOISTURBED
4 MOLE NQ. (As shsum an arawmng iitlel SUROEN SANPLES YAI(" . H
and Bto ramo BR WES L-5-86
14. TOY AL NUMBER COoRE sOxES 7
F. WAME OF ORIt LEW
Ge e warhurst 15. ELEVATION GROUND BATER
8. CIAEZCTION OF ROLE iavanveo | COMPLETED
Clvenricar (Climchingo o OES. PROM VERT. !4 DAYE noLe 118 Jan 86 10 Feb 86
- 17. ELEVATION TOP OF WOLE 730.5°
7. THICKNRSS OF OVERBURDEN 54.9 e TOTAL CONE NECOvERY rom somme  Rock 80 "
8. CEATH DRILLED 1NTO ROCK 9.5 ;19. SIGNATURE OF INSFECTOR
9. YOTAL OEPYH OF wOLE 73.2"
X ConE |eOR Om nEMARKS
CLevaTion| DEPTH {LECEND R 4h i RECOV- ($ANPLE!  (Drtig tma, warer insa. domh ot
- » ¢ d - i
~ « Shale, blue-gray, soft, ver- 80 Box Run: $ -
:J tical joint-open 3 Begin: 59.5°' —
= End: 61.0° —
= D.T.: | hr 8 min —
3 Rec: 1.0' -
bl.0.2) Rubble -
q -
80 [
: JQ Calcareous nodules Run: 6 -
Begin: 60.5"' i
End: 62.5' —
Rubble D.T.: 359 min [~
62.0 Rec: 1.7 L—_'
3 -
= [—
o Run: 7 -
80 Begin: 62.2° =
63. : . —
Rubble Box End: 63.75° -
6 D.T.: 1 hr ! wmin —
Rec: 1.1°' —
—
66 . Run: 8 —
Begin: 63.75 }—
End: 65.80 =
80 D.T.: 39 min —
{Brown-stained area, calca- Ree: 1.s58' —
65 reous nodules, healed hori- [
- zontal fractures —
- Run: 9 —
o S Blue~gray shale, soft to eg.in: 65.33 —
66 LL—-w,__,_moderately hard, numerous nd:  66.91 -
po —thealed horizontal fractures, | 80 ’T:' 51 ?“‘“ —
: brown staining and calca- ec: 1.58 i
- ceous inclusions -
_— —
Bo —
3 Sx un: 10 —
67.-8— 80 egin:  66.91 —
] Shale, brown, moderately nd:  67.41 -
— hard «T. 25 min [
ps ec: 0.49' —
3 Rubble -
— —
68.0—: 80 un: 11 —
3 Begin: 67.41° -
p nd: 70.0' -
-3~ Shale, blue-gray, moderacely .T.: 53 amin -
— i jhard Rec: 1.39° -
690 E,
3 =
=1 - |-
—= - —a.iray shale, soft to woder- 80 —
:_"_" itely hard -l
4= -
70.0 - —— o fnx =
EIE O 1330 sncious st v oooers T DT g, Lo
(TRANSLUCENT) gahela Rlver WES L-5-8
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Hele Ne. BR WES L-5-3¢

OtVisiQn MSTALLATION Locks & Dam No. 2. n€ey g
ORILLING LOG [ Ohtio River Manongahela River or 8 smecrs
1. PROJECT Renabiiitation OfL LOCKS & Uaa 10. MIE AMO TYRE OF B4 : St
No. 2., Mononganela River T BAYUU PN ALEVATION lus'ﬁ"" -
LGCATION (Camumares or Simias LA0GWA1], TQNOILLN MSL
43, 42' {n from river tace, 12" U.5. ot TZ MANUF ACTURER'S GEMGNATION OF ORILL
T ORLLING AgERCy JONOTITIE oIt
Fa{lt Truck - Mapnced {2
USAE WES [} 8 'rzorn.“:n. o: OVEN- nl;l'v'.ln ;. UNDISTURBRD
4 MOLE NQ. (A shawn an arswing titiet BUROENM SAMPLES TAKEN I 12 :
el . BR WES L-5-86 1L TOTAL NUMGER CONE SOXES
S MAME OF ORILLER -
Gene Warhurst 1S. ELEVATION GHOUND WATER
6. OIRECTION OF HOLE tSTARYRD | comPLETYRD
16. OATE HOLE f :
Clveavican (J)iwcLineo ORE. #ROM VEAT. 18 lan 86 10 Feh 86
17. ELEVATION TOP OF HOLE ZJOJ'
7. THICKNESS OF OVERSURDEN 54.9"
- 18. TOTAL CORE AECOVERY FOA sominGRock 80 1
0. OEPTH ORILLED INTO ROCK 18.3 T TICRATURE OF WIPECTOR
9. TOTAL OERTH OF HOLE 73.2"
CORE |BOX OR AEuan
ELEVATION] OEPTH {LEGEND| CI-MII"C(ATIOOG o:.:nuuu ::tc.ev- u=‘;'t.¢ (Dettting u-:.;:-‘:l:-;.r-hu
L] 1 « 4 . ]
:jm, Brown & gray rubble 6 Run: 12 -
=] Gray shale Begin: 68.8"' -
— End: 70.4' -
— Brown shale, rubble D.T.: 49 min -
J==1 Rec: 1.6' -
71.0_—==< Gray shale, soft to moder- 80 -
3= acely hard -
9= —
— Run: 13 -l
——=/ )] Brown shale, rubble, mottled sox | BeBiR: 70.4° -
. with gray 7 End: T71.7' —
72.0] D.T.: 40 min E
p Rec: 1.3' -
== —
_:——.._‘ 80 :
~eewmwq Gray shale, soft to moder- -
! acely hard E
T o —
73. - Run: 14 —
_— Begin: 71.7' ;:
= End: 73.2' —
— D.T.: 45 min —
— Rec: 1.5' —
- -
— -
— E
3 -
—_ -l
3 -
— -
— -
— -
: p—
= =
E S
- -
— [—
- —
— —
— =
- =
= -
= =
- -
3 -
—
= —
— p—
3 -
= -
- —
= -
= -
- [
E"ﬁ\:?f"‘ 18346 eacvious corTions ane ossonete. PROIET Rehabilitation ot nOLE wO.

ITRANILUCENT)
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Hole Ne. -

Toivision INITALLATION welT |
DRILLING LOG 7 ‘ia9 diver TOCK x cam =< or 1 smarry
. PROJECT 10. SIZE€ AND TYPE OF BIT ) -
Renab, of Lock X Dam 2, ion, .(tiver [w
LOCATION (Conrimmaion or Siaiany Ve
Se 1".'."%1",{5 12. MANUFACTURER'S DEMGNATION OF DRILL
L ORILLING AGENCY - AvAmil, D9erley a~iuu, . iu VOl
USAE-v;ES 13. TOTAL NO. OF OVER- |isTUNEED , UNIBTUR SO
4. HOLE NO. (Ae ahmon am eraweng 1i1101 - . BURDEN SAMPLES TAREW | N H ,
ard fite b ew ZX w3 ——o x
R AR OF GRTCCEE 1. TOTAL NUMBER CONE BOXES |
:)a!l "\avlor 18. ELEVATION GROUND RATEA sa
8. DIRECTION OF NOLE L_ .oT.zon Taa 10, DATE WOLE ;":.'Sl: - e !“cgn-;clv-(o‘-a
COvenvicar (Oreciimgo . ORG. FAOM vERT. (e vlw CY 2 vl
17, ELEVAYION YOP OF WOLE — - ~
7. THICKNESS OF OVERBURDEN z B
2. 18. TOT AL CORE RECOVERY FOR SORING 1.0
8. CEPTH DRILLED INTO ROCK 3. LIGNATURE OF IRIPECTON - n
5. ToTaL oERTH OF HOLE fe Tinaeaca LAyt T
M % COAL {BOX OA ALMARKS
CLRVATION DEPTI CLASIPICATION OF MATERIALY AECOV. (SAMPLE
! EPTH (LEGEND (D o :“'v ‘:o} (Dyr N:.za'-‘-‘n:u dopmh of
. VP ) 4 > ! )
7 Jurzace cvonuition: iun: 1
- moaerately weatiersu o ce&in: G.0
— Witn exposea agg. - e oad: 1.15
3 zax, agZ., size 13 <. J.7.: <3 ain.
1037 Jew cracas wizia lec: 1.15
' - Siignt separation argf -..- - lezarxs: -
oo nearoy.
3 S.8 - 2,33 lox i
conecrete: srav, pre-
= tel a . .
coZinate.y crufineu — 20 min
S.0 I3X. [RO20PH]

Z
- : ST

- ioa ig ic. oree : v
= 4<g, size 1s 7, pre Zewarks: orill ac-

R aomlnate;yv?:?énguAaz ) ion was smooia
PR goou consc.iaavlion, an “hrougnout boring.
tY4T)  eniTasoed air, en- 1280 05 water was
trainea air, many resained
voids - none greater °
- -it -] - —— A
52211 ",O;iage:'raie Ad3REVIATICHS:
cragﬁez ¢ ageg. avg: agsregase
] . Dax: sawizua
2.7.: 2rill time
s
. - lec: recovery
2e8.3. - 2.55¢ 2.0.20: eaa of
4 3 voring.
{ 3:3 LCCATICH:
- Large Thazber

flow —

P
A

—éi
—Zil
_.“U_ZI mozno, 47
uravad by
y

ENG FORM
“AR Tt 1836
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PROJECT
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Hele Ne, .-~

T} iNSTALLAYION , ndlv |
DRILLING LOG ;.uo aiver LorK & Jam <2 or | surevs

. PROJECY
|Rehabo. of Loex  Dam 2, ion. iiver

LOCATION (Comvmaeroo o Statian)
3ee Remarks

Y °'|LLIH° AGI-CV
SAD=aL3

10. NZE AND YYPR OF BIT ~ ' )127ONA o1t
1. -

RIS

7. WANUP ACTUREN'S OLSIGNATION OF ORILL
failing 1630

rY uot( NQ. (A showm en woweng ittie} -
-l fle s

3 NAME OF DRILLER
yaraurst

p—
& DIRECTION OF NOLE

13. TOTAL hO. OF OVER. jovsTumsco ;unSTuReeo
BUROEN SAMPLES TAKEN | o : J
- - -~ :
[Pty zS =t
14 TOTAL comeg soxes 3
3. ELEVATION GROUND WATER ) /g
IITARTYED IC“I.I"D
'6 DATE %oLE 126 G735 2 LnC 85

Mveavicae [Jrmcuines ONS. FACM VERTY.

[r. ¥ oF ovi

17. ELEVATION TOP OF MOLE "10 ; 1

8. DEFTH ORILLED INTO ADCR

19 TOTAL CONE RETOVERY FOR SORING. |

9. ToTAL OERYMOF wOLE ©,5' inTa Jonerete

T TIGWATUNE OF NSPECTON /{//}’ M

1 CORE {8OX OR "/ memancs
SLEVATION] DEPTH (LEGEND| CLASUPICATION OF NATERIALS RECOV- |SAUPLE|  (Drattme s e lnes, om0t
. O. < 4 L] ! L ]
&) surrace Zonaition: AUW: 1 -
:D;Q s+tgnt;! weatnared Segin: 0.0 -
— NE wita liznt sca.l-__ Znd: 2.25 —
3 ing. .XDOSEA acire- J.3s 20 min. -
- V gaze ge‘nera;ly less Sox H3ec: 2.15 —
1'0__1[& / toan 3, lemarks: rulled off
e TR A R e st
— v v e g3 v T - - 2 =
— .= aozinately crusaea 85. On 2 Dec 85 p—
F liuessone aggre.acte, pulled run 1, '2-75' —
s.ga s naximum aggregate Fulled oIf .1'. [~
> s:ze is ", suoangu- | , R —
lar to angular, gooa | =37 sun: 2 , -
consolication, en- Jegin: 2.25 —
Tapgea & enIrained gn”‘1‘= 4.35 —
air, soze aggregate -T: 20 min, =
are cracked, scatter- dec: 2.2 -l
ed voids - none lemarks: Picked up |—
lareer than 2" deep & «1' from run 1. —
dizmeter unless noted), 3ox 2 [
10034 —
}.—
—
un 2 -
Run: 3 —
Begin: 4.35 -
3nd: 6.5 -
D.T7: 2 hrs, —
- Rec: 2.15 -
1007 . Ll -
0073 demarks: Water loss |-
5.4 - 6.5: encounter- beginning & 5.5'; [
5" pipeii.d.) with Box 3| encountered drain [T
3/8" steel wall. pipe(steel walled) |
w 5,40, il
Run 3 50XZ3: -
E.0.B. § 6.5 1. 0.0 - 2,18 —_
2 2.15 - 4,75 -
3. 4,35 - 8.5 -
Note: role avandoned{™
& relocated 2.5! -
downstream, see il
hole I~Ta, oy
=
LOCATION: =
Large Chamber “low
—_—
vionolith 49
21’ |
12h2"
a :’
ENG FORM 14 34 PREVIOUS LOITIONS ARG OBSOLETE. |"°‘“" Kehab o1 Lock & noLL mo.
MAR 7Y
(TRANSLUCENTY Dam 2, Mon. River R WES L-7A
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A N v
T - v N
Hole Ne.
] Qivision . INSTALLATION Wttt |
s DRILLING LOG «nl0 alver ~0Ca ¢ wam -2 la' 1o sHEETS
RAIECT .. . . . . 10. SIZE AND TYPE OF 1Y - Jo= Nt N o
of Loexk & Dam 2, non. ALy il = -
. ¢ cmdinatos or Stutad 3L
288 HemarKs 12. MANUFACTURER'S OESIGHATION OF DAILL
3 OWILLING AGRNCY Saliing 1000
L Lons= O 3. TOTAL MO, | ABTURERD nsTUNBED
& MOLE NO. (As arwem an sroweng fifie} BUADEN n-m.ls 'ruun ' N : -
10 s o (3R OS5 L-Ta = 2
"{'Tu?nﬁ?’ﬁ'ﬁ.u- 14 TOTAL COmg BOXES
+3araurst - 15 ELEVATION GROUND FATER -
Eialabbineluii
6. QIRECTION OF wOLE 16, BATE WOLE !co‘glvlo
Kvearicar Ciwcumse __________ 0ts. FROm vEAT. ) ' :
- 17. ELEVATION TOP OF wOLE I =1t
. Y or ‘“ "
58. 9' Concrete 1. TOTAL CORE RECOVERY FOR BORING Rock 98 t
. DEPTH ONILLED INTO ROCK 60, 6 V. SIGRATURE OF INSPECTOR
9. TOTAL DEPTH™ OF WOLE !19‘5’
[ Y]
CLEVATION| OERTH {LEGEND) CLATHEICATION OF MATERIALS :{t,::?v- TEERVE|  (Drttiing roma et tuas. srmih ot
a.5 u‘o. TeathETI, BIG, Il ¢igniiltanss
- . c' 4 hd ]
- - 1 -
| surzace Jenazzion: aun: o -
~. . sligmely o erel Zecin: 0.0 -
3O, SlEn -8 X ‘na: 2
— A/ ~#izh ii iinz. 3‘"‘2_ —
:J-’-,}" iaxizum agzezate S1Id Jeot 15 pin. -
Y] i3 gemeraily less PAER jee:r 2.2 =
1.;1 5 ':,,(ex,_.,asea)‘ 10C Sox 1 ABDATKS: == -l
RN Ay A A -
! — e = -
= ceaecreze: Tzv, maxi- -
R '\ - - —
:-__~_' Zum aggrecgiie sié .3 b—
=000 3, gooa consclrias _ -
;.23 ceem, emiTidsez ail. aun i =
P '
= -
T —
_:“'\ ~ -l
a2 - —
LN lar, eniT2lnea air, Box2l iec: 2.1 -
JM"/\ ~any volds zenerzlly femarks: Jorkea on I~
3. ieg3s tshar -7 dia- 130% the catcher. -
. 3 by ' -
a1 ~eter % dean, 30Te fulled oif ,35'. K
— \\ aggregate are crack- il
pm \--. ed, -
e — - PR . -
4. —‘r\:,.‘_ 3 2.4 %" Tong void —
ey Run 2 -
AL ) duns % -
L Regin: 4.7 y
Yl Q) Ind: 2.2 ~
o RN 2.7 30 min. —
=2 Rec: 4, 85 -
__u,,“‘\ , Remarks: fic'ted un
“r/-*'//,‘ 100% .09 fro"! ru 2, =
JAN pulled off .25° -
- - ihis run. .
. Box3 -
—
7.85: man made -
break. —
-
Box d -
Run 3 [
[
-
-
-
E"f":??“ 18384 raevious corTions ane ossoLLTE. PROICT pehab. of Lock & noLE wo.
(PRANSLUCENT) Dam 2, Mon. River BR WES L-JA
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A
Hele Ne. " .-
SrviTion INSTALLATION IWEEY
DRILLING LOG Smina ivaw Tanle 5, Jam 42 |°' 17 sweery
i i
V. PROJECT 10. MILE AWD YYPE OF §IT %" Diamona Bit
2ehaly, A7 Taeic & Jam 2 o=, Givaw [i " ™ -
B OEATioN TComemates or sraian MSL
See Remarks 12, MAMUFACYUREN'S OESIGMATION OF DRILL
3 OAILLING AGENCY Fail ing 1500
(_'SAE wEs 13. TOYAL NO. OF OVER. | TURSED , VNGB TURBED
@ NOLE HO. (As shames o aromwng 111101 SURDEN SARPLES TAREN ! 0 i 0
ar o manbont 3R HoRY T=Ta
= = 18 TOTAL Ccone soxes
T;: WAME GF CAILLER
st _ 15 CLEVATION GROUND WATER
“ CIAECTION OF HMOLE IITARTED | COMPLETRD
16. DATE nOLE ;
@vearican [CJiwcLineo 0%e. FROw vEnT. “€ 1 3 Dec 85
- 17, ELEVATION TOP OF NOLE bE] '
7. ymicxmEss or ovoxmunamx 53.9° Concrece 0.5
10. TOT AL CORE RECOVERY FOR BOMING Rock 98 .
8. OLPTH DRILLED INTO ROCR /() 6" 15, SIGNATURE OF INSPECTOR
5. TOTAL DEPYM OF WOLE 119.5°'
on
CLEVATION) DEPTM |1LEGEND) AT I O ey T EIALS AEE0 |TR0TE]  (Drtting 1o e e, ot ot
£AY ~NO. TRainring, 8te., il 2 gulicare)
. 1730 « : . [ .
=0 . . -
ca T ‘JI'L: A -
V. Ssmuns 8.2 —
— Zna: 13,2 [~
A\ .2 2% mam. -
—A by =
11T les: 5,05 -
—— A lemards: ficked up [
-1 1004 ST e -
%-;‘ 2 11.73; zan zaze ’ 55! fFea mm 3. |-
SAC Trezg -
—_ . -
EEh =
= -
. . -
12,2 I/_ ' —
— - -
IEPRNR —
-
3._\“4 =
A A Zo0x 5 -
3. gl
' 3 13.1: =2n made E
break during re- -
trieval. —
[~
N ol
aun ¢ -
Iun: 5 -
3egin: 14,2 -
Znd: 1.2 -l
< 15,2: nan nade Sox & 2. 20 =in, -
bra2ax. Rec: 1,75 —
Remar<s: rulled offf—
.25°'. L
100% —
—
-
-
-
—
s 17.85; man made -
break, —
> 1€.35: 2an made E
break., -
3ox 7 -
un 5 ..E._
-
=y
[~
-
-

EN_G‘:e:'“ 1834 pmevious toiTioNs ang OesoLETE.

ITRANSLUCENT)
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Helo Ne. _-""

Civision TNITALLATION SHECT 7
ORILLING LOG [ fhin 3iver Tapr 3, Sam D ]ou | 23neeTs
1. PROJECT 10. S12€¢ AND TYPg GF 817 &' Niamond Bit
lehad. of Tock % Jam 2, ‘oen., diver [T - -
LOTATION (Coumararos or Stosiony MSL
|_See Remarks TI WAWUP ACTURER'S OLTIGNATION OF ORILL
L ORILLING AGENCY N :
Failti 1500
USAE WES u_‘y‘qy.to,,a oF OVER. TMeTURSEO L UROISTURSRO
4. NOLE NO. (As shoem e arowing titiel _ e - . QURDEN SAMPLES TAKEN ! 0 : 0
i 2R 43S e=in 16 TOTAL cone soxes
> ~u~a::‘:::;k‘.“ 15 SLEVATION GROUND WATER
6. DINECTION OF NOLE 1sTanYEO jcomrLETED
(Bremricae (JivcLingD ONe. FROM VERY. '6- OATE kot ! 3 Dec 85
7. tickress of ammuson 58.9° Concrece 2 SLEVATION TOP OF MoLR _230.5°
16. TOTAL CONE RECOVERY FOR GORING D QR A
8. OEPTH ORILLED MTO ROCK 60,6 19. SIGNATUAE OF INSFECTOR
s. TovaL OemTH OF woLE 119.5*
SLEVATION| DEPTH {LLGEND CLAIBIFIC AT O O AT ALY h:{":'" :fs;?: (Dettiing -:;:‘%:‘.:}:u womp ot
o 20)0 < d4 . 1 .
:4.4‘ Fun: 6 -
:-—‘“'v—”‘ 3 20.4: can naae Segin: 19,2 —
e DA TAY sreax. Znd: 24,1 —
:AA D.0: 25 min. -
XPn Rec: 4.7 -t
S 3 21.23: =an maae Remarks: Ficked up |=
:AP break. .25' from run 5, =
.00 s pulled off .45 -
—_ 1220 e
~ZZ 4=? this run. —
=g -
22,2 ) ﬁ{ o —
: A N Z0X ¢C :
— e -
— L) b—
—_ - p—
aéﬁ -
2N -
23,57 SN\ —
Iz, -
— — pn
24 _fj =/ » =
== a Run & E
3.
— AXL\ fun: 7 -l
e c . Segin: 24.1 —
- 2 24.75: man made Znd: 28.7 -
25. 04N break. .T: 2% min, -
:Z&. - ec: 4.9 -
= o\t Remarks: Picked up |—
— °
—&A. Bex 9| . 45' “rom run 6, [~
s VAYA ruliled oif .15' -
g : this run. —
26,0453/ ) -
:3A 10C3 ~
35 =
RT. 09 A LY -
EAA. 9 27.25: man made -
—EA‘% break. -
28, 0'A 4 =
-<[X23 —
35
S [~
740 =
:“‘-’\\ A Run 7 Box -
1<~ 10 n
po.aq\ ) -
E‘G' =
EDVA NI =
J—= 9 29,7: man made [
jx-}% break, -
E'tﬁ:?:"‘ 1836 rrevious LoiTions ane ossoLeTE. PROJECT  Rehab. of Lock & j oL o

(TRANSLUCEINT)

B28
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Heloe Ne. -7

DIVISION INSTALLATION Ttull.v 4"'_—
DRILLING LOG  |rwig liver TAnle i Dam 2 or19 swEtTs
1. PROJECT 10, SIZE AND TYPE OF 91T 5" Diamond Bit
ieran, of Lock & Dam 2, 'lon. liver [T -
LOCATION (Comumaies or Statian) MSL
See Remarks 12, WANUFACTURER'S OLSIGNATION OF DAILL
5 ORILLING AGENCY Failingz 1500
USAE WES T3, TOTAL MO. OF OVER. LI T UNOISTURBED
& HOLE NO. (As enaum am eramwng fisl SAMPLES TAREM ¢ 0 :
art 810 mmbes 3R VB3 LeTs
14. TOTAL NUNBER CORE BOXKS
. WAMT OF DAILLER LEVATION GROUND RATER
Warhurst s & S
e 1 v | o
o comme e T
TIvenvican (Oinciinee ________ OR6. FROW vERT.
17, ELEVATION TOP OF WOLE 730.5°
y. Twickness OF ovemsumoen 58 9' Concrete e, TOTAL CORE RECOVERY FOW SomNG ROCK 98 2
. DTPPH ORILLED INTO ROCK 50.6" 19. MGNATUNE OF INSPECTOR
8. ToTAL 0EPTW OF woLE 119.5'
ASSIFICATION OF WATERIALS 1cone 1aox on REuARKS
CLEVATION| OZPTH |LEacEND| cL  Doserentamy ltlc.o'v QA:;\.I (Dyatting v-s.:':‘v‘l:cs d—nth of
. 3050 « P A ) SIINL 8100 28 Sgmtionst
Z Iun: 3 -
¢ Seqin: 28.7 -
— Zaa: 33.5 -y
A J.x: 25 minm. -
- 2an Taae lees: 4,63 -
g 30x | ienarxs: Ficked up {—
3 s .15' irom run 7, -~
- « 1,4 —au mzae vulled off ,3' thisf”
—_/\A orean. oo T™un. -y
\ —
dar =
72 SN —
d '%3‘#(&( -
J7L -
34 =
__‘Q -
I3 =
x g7 [~
37 Y p—
a A —
::2:5:} aan g L
ERY\ =
— N o -
34D ' Run: ¢ -
-qf,’\ s Zegin: 33,5 -
-t -, -~ pe
A Znd: 38.3 -
_—;\ﬁ 3.2: 25 min, -
e~ Rec: 4,85 -
o AN Sox { emarks: Picked uv [
35, .- i2 .3' from rurn 3, —
=iy 1003 pulled off .25° -
e tnis run. -
= ZD & 35,6: ~an made —
:1},\ breax. -
PP —
36,8 A =
R IAY)N =
— p=
7; @ 36.5: man made -
3 Dﬁ breax. E
TSI A o
3 D‘g —
43 N —
3072 « 37.55: man made il
:DA break retrieving -
= - core rrom tae 3ox —
38-._.6"AD_ barrel. 13 —
:,‘Z ;Q} 33,5 - 3&2.9: aggre~ | und . -
:A- gate oecomes sili- ot
—{" A ceous with some car- ——
EAA boEates, roundf% <o -
" : subrounued, sc“vterw -
37«.‘21&, ed voids generally ——
. \‘ﬁ less tnan g-. C
3-/ /'\ -
—L -
Ty —
- ‘—r/;z o
e R -
J -
ENG :e"“ 1836 racvious €01 TIONS ARE CBsOLEYR. PROIECT pehab. of Lock & l'°"' o
A

(TRANSLUCENT)
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i

Helo No. _~~

T N INSTALLATION AR
DRILLING LOG Cria liver Lack 4 Jam 2 or |2 sueeTy
[T33] 10. 3ITE AND TYPE OF 81V ="' Nlamond Bit

Renah. 2f Toek % Daa J, “an, 3iver ' <
LOCATION (Conmitnares or itasta) MSL
See Remarks 11 MANUFACTUREN'S DESIGRATION OF DRILL
3 ORILLING AGENCY Failing 1500
USAE WES 13. TOYAL NO. OF OVER. | aTumeEo L wHMONETURBED
m MO, (Ae arowm on eraweng Hle] SAUPLES TAxEN ! 0 : [+]
ool (110 Amamd ey P31 OWES TeT4
14. TOTAL NUMSER CORE BOXES
& NAWE OF ORILLER
- 158 ELEVATION GROUND WATER
Warhurst <
6. LAECTION OF naLE tevamv RS | COMPLETED
" 6. DATE NOLE ! 1 Dec 8% B
Kivenrican Qincuiman ____________ oCs. PROW senY.
17. ELEVATION TOP OF MOLE A
b, v or 58.9" Concrete 23Q.5 -
19. TOTAL CORE RECOVERY FOR BORING ROCK 98 x
8. DEPTH ORILLED iNTO ROCK 60,6 13. MIGNATURE OF INSPECTOR
$. YOTAL OEPTW OF wOLE 119.5"
ELEVATION| DEPTH |LEGENO| A O O A TImALS AECOV: |[SRRTE]  (Drtiing e e S dommt ot
£ERY L= Saathereng, Sia.. if ¢igrlicarns)
. 40, C « d [ !
- 5
e 105 2
-1, Run: 10
3 Beein: 35,3 -
5/3. Znd: 4301 =y
41 ;’ﬂ/‘ AP 25 man.
pu R ox | Rec: .35
g 14| Remarks: Ficked up [T
i .253' from mun 9, -
e hole ig clean. -
3,-\- 2 Jrili action necamq”
a2 i, rougn near 33.5' -~
=3 orooaoly aue to [~
= ~ the cnange in ag- [
—_— 2 42,.: man made gregate, -
__::: breaik cetrieving -
——t e el o N p—
3o core rrom tarrei. |34 -
3.0~ 10 —
=P -
35 Z, -
i =
— [
- O’Q/ -
tLL -
s, & =
4 Box -
= -
= “‘& 5 Jun: it -
(=2 5 iz —
—= Segin: «3,.1 |—
i R Znd:  <e,Q —
TRTA i,
45,9 50 J.2: 35 oin. t
= — ¢ 45,0: norizental Rec: <,z —
I [V fracture - pos3i- Aemarks: Fulled offfT
chﬁ’ bly due %o rouzn LT -
— 2. driil action. 4o -
-— /‘ wwrad -
A =
46.8]0, = —
s AT —
s S -
AT - [~
s S 46.5: man made -l
ha 5 break. -
3= [
i [
47. 89150 —
& 47.1: man made —
3 «yz break reirieving —
{)}5 core from barrel. -
— .‘9 -
Frn Run =
I R
F - 11 i
4E‘~< v :
— 5 -
Y2 Sex [~
= g 16 -
A -
—1,
o —
A< [
- O% -
 bA -
4951 R —
-4 -
I AN - . -
a7 = 4G,5: nan made -
=t break retrieving —
e s core from barrel. -
-,
""“:::?f“ 1836 paevious €oiTioNs Ane OssoLETE. PROIECT Rehab. ot Lock & |rove wo.
(TRANSLUCENT) Dam 2, Mon. River BR WES L-7A
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Ras - i Y bl hd - - ~—
\ ¥
Hole Mo, " _~
Givision R INSTALLATION WeET ¢
ORILLING LOG l i i TAAl L om0 or 12 swexrs

. -

Ve

1. PROJEC

See Remarks

LOCATION (Comrumates or Srasiam)

MSL

3 DRILLING AGENCY

10. $12€ AND YYPE OF BiT A" Diamona Bit
-

Ienab, Y Toacw & Jvm 2, Van, Rivaw T BAYCR TR ELEVATON SRaS T & 6 ]

11, MANUFACTUAER'S DESIGNATION OF ORILA

Failiog 1500

USAE WES T3. TOTAL NO. OF OVER, (e fumeka TUNDTURSEO
4. HOLE MO. (Ao shmum an daweng title ! SUADEN SAMPLES 'rA:(Ill_ 0 H [+]
ot io rmunbes) : l:S t_— 7 ;\
3 MAME OF ORILLER 14 TOYAL CORE BOXES
Warhurst ~ 15 ELEVATION GAOUND RATER
[« CIRECTiON OF WOLE e omre movs TATARTED |ComrLaTED
Kvenrvicar (Jivcrinzo OUE. FACK VERTY. I 3 pDec 85 :
-~ v I3 3" Concrete V3. ELEVATION TOP OF MOLE 730.5" ‘
'8, TOTaL CORE RECOVERY FOR nomne _ ROCK 9B .
8- OEPTH OAILLED YO ROCK 60, 6' 19. SIGHATURE OF INSPECTOR
9. TOTAL OEPYH OF nOLE 119.5°
eLEvATION| OEPTH {LEGENDS AT 1 O Sy AT ERIALS ACCOVE [TRUPE | (Detiing cama masen woa. dowen ot
- ‘:’“C . A (:V I‘O« weashnring, us'.uuﬂk-a
L . Aun: i2 t
oo Segin: 4&.0 -
Zna: 32,6 -
Sox D ot 33 min. -
51 17 | deei 2.3 =
xexnar<4s: ricsed up |-
L1 Ivem run 11,
cuized oif 2.35' [
<uls run. -
-
5% = 52.2: man race E
oreak retTieving -
core Irom parrel, -
Run .
12 -
53 —
@ 5%.15: norizontal —
fracture - possidly - -
a macnine oreak. un: 13 —
Segin: 32.6 -
. Znd: 55.3 -
54 155 [Sox 2.2: 30 minm, -
18 dec: 4,5 —
Aemarks: ricked uv [C
< 2.35' from run 12,
o3 ouiled ol .33 =
.y 718 ., -
i v Run —
s s
:'_)‘,/’T 13 -
JRez Tun: 14 -
—_— un: 1~ﬂ_ —
A0 Segin: :_:3.} -
aJ=7 - P 20.5 -
56,51 o 5 | o 30 aim. -
i RO dec: 3.0 [
4. 100% Remarks: ricked up =
__:z‘f: .35 from run 13, f-
jC" 2 56.75: 4" aggre- pulled ofs 1.45!
70/ gate, <nis run, ‘ent
57,9 <5 56.85 - 57.1: man back in the hole
o made rubble getting X tried to pull
& the core out of the rest of the
i ) the catcaer, core - retrieved
:j_‘is' .25', thererore
e leaving 1,2' in
SB;C‘:?”,/_ Aun the hole,
:"f'-‘,‘_-,J ¥ 56.45: man made 4
- : break. .
=9 Sox
52, Ay
= nIhct of 2ae
Sliysaala aa tag
¢ 1
Q===
1
ENG FORM 1§ 35 parvious coimions ane assoLeTe |"°CT  Rehab. or Lock & |"Ot& ™o

MAR TY
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— o
e e AL A SEEAASREEL A e » 1
Hole No. .
O1visIon TNITALLATION LUCK & Lull oV a, ]D-"-' 7
DRILLING LOG | ohio River vonongahela River or 12 sweers
[ PRGITCT Rehabilitation Of Lock & Dam No© I,[1. SiZE A0 TYPEOF BT ~7 X 7-3/4"
Monongahela River W - * -
LOCAYION (Comvinatos or Starion) “SL
|_See_ Remarks 17 MARUF ACTUREN'S DESIGNATION OF DRILL
3 ORMILLING AGRENCY
USAE WES vy f;;:j;i‘i:r:go },,5%(.),1._ TolaTURSEO T UNOISTURSED
4. HOLE NO. (Ao shoun =n wawmng fitlel - SAMPLES TAKEN ¢ 0 H o
ot Gio smambes ! BR WES L-7A TOTAL NUMBER CORE 8OXES (1)
& WAME OF GRILLER 1 -+
Warhursc _ 15 ELEVATION GROUND WATER —
& DINECTION OF HOLK e DATE WOLE ;" ARYED !co-’stvtn
m“.'lﬁl& Dl'ﬂl.l"‘ Of6. FAOW YERY. ' i Dec 85
— 17. ELEVATION TOP OF HOLE 730.5"
. v or ove 58.9' concrete 1e. TOTAL CORE RECOVERY #OR 8OMING  Rock 98 .
6. OEPTH ORILLED MTO ROCK 60.6" 9 TIGNATUNE OF INSPECTOR
9. TOvaL OLATH OF wOLE 119.5°*
£’ LS b Ccll. 80X on AEMAAKS
CLEVATION| GEPTH (LEGEND R ik ddiviab b s 1 “:‘;f" DL iy o et ot
. » « P . )
Vel
— 58.9-64.5: -
pa ¢ Clay Shale: Weathered g:nin_lsss 3¢ =
= gray w/occ red. thinly E g .61 8: —
— bedded, soft, becoming B nnr.- Z.hr —
3 soft to moderately hard @ Ts R;c.: 3.8 -
. .t . [~
b1.0—] 82.7°, dense, flac bedging Remarks: Taped holg—
—t solid, silty to very silty to 60.9" Drill —
- highly fractured w/slick- ° tTo -
- en-sides. action was smooth -
— $8.9-62.7: in clay shale. —
s Essentially rubble due to - b
62.0) separation of bedding — 1
— planes, occ. gravel size -
- siltstone (2"). Run: 16 -
- 62.3-62.7': Many open 62,7 Begin: 61.8" [ j
— fractures-essentially *" End: 65.5° -
- rubble. D.T.: 2 hr 30 min }-
63, 0| @ 62.7': Open Hf & fracture Rec: 3.6 —
—4~—=—=1@ 63.3': Open Horizomtal 20 Remarks: Taped [~
fracture. hole to 64.5'. - ]
_ @ 63.5': Well healed silt- —
= stone filled frac- —
pa ture. -
64 .9 @ 63.9': Well healed silt~ E 4
= stone filled frac- I~
— ture. ' - 1
- ? 64.15': Open horizontal 64.5 [
—1 fracture after -
3 reaching surface. Carlton E
65.0— 64.5": —
— —
. Silty Shale: Weathered gray —
- with very little red, 65.5" _ | -
- thinly bedded, moderately :“n‘i 1765 5 [ {
- hard to hard, flat bedding E:g_" s [
 —-—=| gen. solid, highly frac- oo =
66.0:3——-— tured (3" sp) with gouges 21‘ Lzohr 10 min:_
- (gen. silt filled), slick- ee: 4. —
— en-sides, Remarks: Taped =
—=—164.5-65.5°: hole to 68.5'. [
-y ———— Rubble: As a result of =
7.60—= cutting over the core w/ —
67.8q——- the core bbl., occ. silt- —
= stone gravels (2"). 21 —
3 65.5-68.5": -
—=-==] Many fractures, well heale -
- == and open, 2-3" sp., open =
- ——~, fractures as follows: - ]
68.0-—>9 @ 65.5': Hia =
T[] @ 66.1": Horizonctal w/a few | , —
fractures just above. ©8.5 -
] @ 67.35': Horizontal —
69.6 ol
— p
J=j= -
3= =
[
= —
20,03 =
ENG FORM 1§ 34 smevious eoiTions ane ossoreve. ProJtcT Rehabilitation ot “OLE no.
AN 71 Locks & Dam No, 2, ¥
(TRANSLUCENT) Bahela River = °° Monon- L-7A
B32
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Y ¥ T
Hele Ne. L-7A
Qivision 1MSFALLATION wel L0 UddBl 0. o, IMEET g
DRILLING LOG Ohio River Mononganela River l°’ 12 smeevs |
V. PRGIECTRehablLLLat10n O LOCK o val NO. 2, [10. S1Z€ ano TYPE OF 1Y 1" X J~1/4
Monongahela River T BAYUG FON TCTVATION SHOWH [TV o 2Ly
LOCATION (Comvmares o >tattan) MSL
See Remarks 12. MANUFACTURER'S DEIIGRATION OF ORI |
L ORILLING AGENCY Fafling 1500
AE UES 13. TOTAL NG. OF OVER- | I TUREED P UNMDISTURSED
 WOLE NG (As shavn an eromeng 111101 SUROEN SAMPLES TAKEN | 0 i
oy Nie mambent BR WES L-7A 7 -
SRR P SATCER 18 TOTAL WuMeER CORE SOXES .
Warhurse = 15. ELEVATION GROUND WATER  woe
6. OIRECTION OF wOLE 16. DATE woLE ;IV:nv:n | comsLETED
Lvenvicar (Jincuingo OgS. FNON YERT. ! 3 Dec 85
17. ELEVATION YOR OF HOLE 730.5°
7. TMICRMESS OF OVERGURDEN 58.9' concrete
0 6' 19. TOTAL CORE RECOVERY FOR SORING rok 98 L s
8. DRPTH ORILLED INTO ROCK ou. 19. SIGHAYURE OF INSPECTOR
9. ToTAL DEPTH OF HOLE 119.5'
CLEvATION| OEPTH {LEGEND| AT I O Ot T LIALS Necove [TRRrtt]  (Drwtine AR o covtn o
ERY "O. CRMASNIAE, ¢4e., i o1gniticany
. L. A 3 ¢ o [ P
— 68.5-69.2"': 22 Run: 18 t
1 side of vertical frac- Begin: 69.3° -
— ture is rubble due to End: 73.3' —
= cucting over core. D.T.: 1 hr 50 min [
= @ 69.2': Machine break. Rec.: 4.2 -
71.6— =11y @ 69.55': Horizomtal frac- Remarks: Taped -
TR cue. 71.4 hole co 72.7°. —
Y1 2 69.7-69.9": Irregular ** Drill action became—
—— well healed fracture. rough near 71.5'. |—
—T——' 170.2-70.6': Well bealed -
——— vertical fracture. -
P2.odo——. 2 7i.5': Irregular well -
Pty healed fracture. :
ottt -
—_—— ol
et —
—--‘\4 p—
o —— -
——— -
73'°:,—~_._.' @ 73.1': Machine break. 23 —
e et —
- -
_:1_ — Run: 19 —
I ety Begin: 73.3' —
- ! Ead: 77.5' [~
b4, 0—— D.T.: 1 br —
o B Rec.: 5.0 -
— —— Remarks: Taped =
=707 @ 74.55: Machine break. 74.55 hole to 77.1'. —
- e
_.---’; —
[P -
75.0—]_‘_—:_; —
— —~
A= -
—ZZ/=1 2 75.7': Machine break. —
75.7': Well healed -
vertical fracture. -
24 —
276.6": —
77.1 —
Run: 20 -
Begin: 77.5° —
End: 81.7° —
2 78.3': Open horizontal D.T.: 1 hr t
fracture, Probably a Rec.: 4.l -
machine break. 25 Remarks: Taped [
hole to 81.2°. -
@ 78.95': Open horizontal -
fracture., Probably a —
machine break. -
EN_GA:??“ 1836 smevious torTions ane ossoLaTE. Tocks 285331;5565 +8onon= |70
(TRANSLUCENT) gahela River L-7A
B33
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e

Mele Ma. L-7A

QUVAISiOm MY ALLATION [T v N Y SWELY 9
DRILLING LOG ]Ohio River . Mononeanela River or 12 surers
L PAGIECTRohap1liCacion OF LOCK & va@ NO. &, (10 $12€ AND TYPE OF @7 ENEERYD)
Monongahela River i w -
LOCATION (Casrdmaioe or 3iatans MSL
See Remarks 77 WANUPACTUREN S CUSIGNATION OF DRILL
[T ORILLING acENCY Failine 1500
USAE WES 3. TOTAI NG OF OVER. [ VeTURSED T UNOIBTURBED
4 MOLE NO. (As armum e waowmg tHile) GURDEN SAMPLES TAKEN ! 0
anet tle momben BR WES L-TA -
18. TOTAL NuNEER CcONE BOxES L0
% NMANE OF OAILLER
Harhurst 158 ELEVAYION CGAOUND WATER ——
6. DIRECTION OF MOLE 1. DATE mOLE ‘3vemveO icomsLaves
EIvenvicar (Jiwciineo LS. FROM vEAY. ' o Dec 85 :
I1T. ELEVATION TO® OF HOLE 730.5"'
7. THICRNESS OF OVERBUROEN 3$8.9' concrece
ey 19. TOTAL CORE RECOVERY FOR 80AING Rock 98 L)
. OEPTW OMILLED inTO maCK bv-o 19. SIGNATURE OF INSPECTON
3. TOTAL OEPTH OF NOLE 119.5°'
! cont {8ox on
wevanion) oermufcecunof  CHAMIETON T sarenacs | REERE IR o o TR e
. ) [ 4 . ! )
80.1' - MB t
-
=
26 —
32.1' - M¥ Run: 21 -
Begin: 81.7' —
End: 85.9' —
D.T.: 1 hr 20 min &
83.0' Rec.: 4.0 -l
4 83.0 - MB Remarks: Taped —
hole to 85.3". —
3 83.8' - vvp -
Removing catcher. -
=
27 -
-
-
85.3' -
86.0' oy
86. —
. 3 -
86.2-35.6"': Machine cut i;un; "28 + —
over this part of core. Ee:‘n.go 5;9 -
86.6-89.3': Well healed or: v —
vertical fracture. -T.: L hr AS atn -
Rec.: 3.3 [
87. Remarks: Taped [~
hole to 89.3'. -
4@ 87.7' - MB E
87.7-87.9": Llow <& well a8 [—
8s. healed fracture. - -
88.4-88.7": Hi £ well E
healed fracture. _
—
89. 7 89.3" slick at bottom of —
recovery. 89.3" -
-
Broken from going over the —
= core with the barrel. =
90. 04 ~~I= 29 -
ENG FOKM 18 34 pagyious £otTions ane cesoLtte. PROIECY Rehapilitation ot ~oLE mO.
man 7Y Locks & Dam No, 2, Monon- L-7A
(TRANSLUCENT) gahela River
B34
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LA

Hole No.

TIVISIOm

DRILLING LOG |00 sver

AT ALLATION I T

' Monongahela Riv.r

SO e et o)
Jyr 12 sueers

Monongahela River

* PROJECTRehabilitaCtion Gf Lock & U3l No. o

v T—————y
10. SILE ANQ TYSR OF BiT RS

OB (] ] -

“OCATION (Comratmarns or Soatrany
See Remarks

MSL

% ORILLING AGENCY

Fafling 1500

12. MANUFACTURER § OESIGNATION OF ORILL ]

BR WES L-74A

t Usag WES 1L YOTAL NO. OF OVER. s Tunsgo , UseBYuRBRD
(& MOLE NG (As aroon an @omng 1i1ie) SUROEN SAMPLES TAREN ¢ 0 H
and £510 mans ov

S HAME OF ORILLER
Warhurse _

re. TOTAL caosy aoxes L0

1% CLEVATION GROUND PATER

& DIRECTION OF HOLE

Ivearvicar DincLiveo OEE. YROW vEa Y.

STamTYRO

| comMsLETRD
16. OAYE nOLR I 3 Dec 85 :

730.5'

V7. ELEVATION TOR OF WOLE

7. THICAMESS OF OvERguRDEN :8.9v concrete '8 _TOTAL CORE AECOVERY Fom SOmNG Rock 98 T
5. OE®TW ORILLED 1NTO ROCK s0.0 T SICWATURE OF TNIFECTOR R
9. YOYAL QEPYH OF wOLE 119.5"
; [1 s
ELEVATION| OEATH |LEGEND) GLAsMsICATION OF wATERIALS :&%:v-::ﬂs;u “"""".’.:_:.;::,:,’:‘:.’.‘...‘"""
. » L) 4 . b s
¢ 90.03': Open low & -
fracture with slick. —
90.5 Run: 23 —
Begin: 90.1 -
End: 93.6' -
30.5-91.0': Open H{ & D.T.: [ hr 40 ain {—
fracture w;slick. Rec.: 3.6 -
Remarks: Taped =l
30 hole to 92.05'. —
i -
=== 92.05-55.7": well healed -
3_‘__‘—' joint. Still wmoderately -
—i~7l=1  nard to hara gray. -
- -
—t i —~
— e ] -
3= S
jomi —
. -
TSP 793.1': Open norizontal 93.1 —
—{——»-:'» fracture w/slick. Pro- —
bably a machine break. -
Run: 24 -
94.4": Open horizantal 1 Begin: 93.6°' E_
fracture w/slick. Pro- End: 96.8'
bably a machine break. D.T.: I hr -
Rec.: 3.65 f:‘_
Remarks: Taped —
hole te 95.7°, -
[ 95.7' —
i -y
-
-
—
96.65': Open horizontal [~
fracture w/slick. Pro- F:
bably a machine break. —
96.65-97.1': Core !s 32 -
chipped from a machine [~
break. -
?97.4": Well healed Hi & [
{racture. -
‘"“"“] 3.97.95: Open horizontal [
- fracture. Probably a E
- machine break. $9.0°
TJIXT 98.9-99.3": Open Hi g -
~mNv  fracture w/slick. -
- =
*—*‘—-‘ 99.5-99.8': Open Hi 2. —
SIRZ4 tracture w/slgek. -
-4 | -
00—~ : -
E"ﬁ\:?r" 1836 paevious eoitions ane ossovere T:,Qc‘:;‘,“ L:;;D:“A.&Lffx;‘;}n;;‘_ -o;( 0.
(TRANSLUCENTY gineia Hiver A
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Hole Ne. L-7A

Sivaion INSTALLATION TOCR G Uald au. o, [SHEET
ORILLING LOG Onio River Mononeanelia River Iov 12 sueers
[T PRGICCT Renab1 litation 0L LOCK & 0a@ NO. <, |10 sizg anovvyseor vy 0" £ =374
Monongahela River " " -
[T COCATION (Cometmaion ov Srmiary MSL
See Remarks 12. MANUFACTURER'S OESIGMATION OF DRILL
3 ORILLING AGENCY Failing 1500
USAE WES 13, TOTAL WO. OF OVER. L BTURSED TUNOETURBEC
4 MOLE MO. (Ae arewn en eraweng f1tiel QURDEN SAMPLES TAKEN { 0
il R WES L-74 TOTAL NUMBER CORE B8ORS |
[ wane or omiLiEe 16 ToTAL ™ 0
Warhurst 15. ELEVATION GROUND WATER _—
6. OIRECTION OF wOLE 16, DATE WOLE ;"""['):Z 85 lcomeLETRD
venvicar Jmecuinwgo ___________ 0Re. FAOw vERT. 1)
J 17. ELEVATION TOP OF NOLE 730.5°'
3 7. THICKNESS OF OVERTUNDEN 58.9' concrete
v t8. TOTAL CONE RECOVERY FOR SORING Qock 98 A
8. DEPTH OMILLED INTO ROCK 00.5 9. SIGNATURE OF INSPECTOR
9. TOTAL OEPTH OF HOLE 119.5°'
4 CORE |BOX OA REMARKS
F ELEVATION] OEPTH {LESGEND ch"'c&'.I.o:—o’.:"!.uu Rt(ic;v- !A:‘;}! lnmlu'n‘;‘;:a‘-:'n::‘-;r-uu
L aato < ¢ . .
:—\—‘ 99.9-100.2': Hi L open Run: 25
fracrure w/slick. 13 Begin: 96.8°
i il End: 100.6°
322! 100.4-100.8': Hi 4 open 2-1'-: Alégr 10 ming
1 -] — .
———— fracture w/slick. ec: .
1? 1§1) ST Remarks: Taped
JEO N
) X7 100.9-101.3': Hi Z open 101.3' hole to 100.15'
[ fracture w/slick.
{} 102205024 Run: 26
101.9-102.2": Hi & open 14 Begin: 100.6’
fracture w/slick. End: 104.7°
D.T.: 1l hr
] Rec: 3.15
102.5-102.8': Hi & open
‘ O3 0y e fracture w/slick.
i 102.8-103.3": Becomes 103.3*
harder w/silcy pockets
= or gouges.
4 1040
103.3-i07.2":
Clay shale: weathered,
highly fractured space
generally 4~6", gray
becoming red near 125.0°,

soft, gravel size silt, 35
gtone tfilled gouges,
thinly bedded, flat bed-
ding, very silty. Run: 27
Begin: 104.7°
103.3-103.6": 105.8'  End: 103.0
- d rub~ D.T.: 2 br
—= ‘/|Parcially ;i:ctu“ ™ Rec: 3.7

[~ Z|healed Remarks: Taped
~—={Fracture @ 105.8 low hole to 107.2'.

. open fracture. 16
- @ 106.5-106.8':

- Low open '
fracture w/slick. 107.2
107.2-111.0":
Clay shale: gray,
weathered, fractured,.

~
o
vy

=
o
-3

=
(=]
~

=
o
111*’11LL[1111*’ Lnluuh ulnuh

i1

1

i

!
””]H”r””]l”Iflml””llllrﬂfﬂTlHl[””[lllllllH]HlIIHII|HH[HH|IIII|HH]THIITHI

]
}
{ woderateiy hard, thinly
108 bedded, flat bedding,
solid dense.
107.2-107.9": Fractured
to a rubble; went over 37
with core batrrel.
=] d 107.9" Open horizonrtal
fracture.
? 109.5': Open horizontal
fracture.
l h10.04—=-—
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M‘ e . ma
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Hole Mo, =774
1 0IvVISION INSTALLATION Cow R 4 Yo a0 = 'g,.gl.v 12
DRILLING LOG |onio River Monongahela River lor L& smegrs
b——
T PROIECTRENADL LLLaL1oN UL LOCK & Call NO. <3 |10, SIZE a0 Tvew O a7 O & < -0/ =
Monongahela River [T BTG -
LOCATION (Comdinatss or Stasiard MSL
See Remarks [13. MANUFACTUNER'S DESIGNATION OF ORILL
% DRILLING AGENGY F 150
\ISAE WES ailing L1500 _
et 1). TOTAL 4O. OF OVEW- jousYUmELD . UNDISTURBED
& NOLE NO. (A0 arown an araweng titio! QUROEN SAMPLES TANEN ) g H 0
S rmanh o BR WES L-7A - -
TRARE OV DRTLCER 1a TOTAL wumeen cong soxes &0
Ual’hurst 15 CLEVATION GROUND SATER —
6 OIRECTION OF MOLE 16. DATE WOL. gl':.'.ﬂ !G”L‘V.O
Bvenricar (Jincuimen oRE. FROM vEaT, * i 3 Dec 85 :
- 17. CLEVATION TOP OF MOLE 730.57
7. TRICKMESS OF OVERBUROEN :s-gv concrece
- T 18, TOTAL CONE RECOVERY FOR BORING Toclk 98 .
8. QEFTH DMLLED (WA ROCK : 5. SIGNATURE OF INSPECTON
9. TOTAL OEPYM OF HOLE 119.5"
i « cone (e0x OR REMARKS
l.uv:ncn oErTH {Leceno| cn.mn:c‘:,wa: OF JATERIALL mecov- u:';?.( (Detting an.:--‘-::u o—mrn ot
av. < L
Run: 28 -
L 110.4-110.5": Fractured to Begin: 108.0° [=
2 rubble. 38 1110.5' End: 112.0° .
@ 110.5' open horizontal :'T'= 328}'“ 10
fracture. ec: J. -
111 111.0-113.9": 111.0" Remarks: Taped |—
Clav shale: Red with some hoie to 111.0'. -
gray, sotrt, weathered, 5 -
highly fractured with some - :
slicks, thinly bedded. -
112 flat bedding, dense, solid 112.0°" -l
i11.0-112.0": Rubble due -
to drilling over. Run: 29 S
2 112.00 horizontal Begin: 112.0 [~
Y raccure orizonta End: 115.8° ot
: : D.T.: 2 hr =
. 112.1-112.25": open low 38 Rec.: 2.9' -l
1380 .t . -l
! = a ‘:Tglf,“um;";z 1 Remarks: Taped [T
= € <~  open horizonca hole to 113.9'. =
fractures. -
— @ 113.65' open fracture —
- with siick. [~
= 113.65~113.9': fractured l:ag 41113.65" —
VY O ’
| to a tubble, ag 5{113.9° —
113.9-117.0": ' -
Clay shale: Bighly frac- pag 6 |114.3 —
tured, weachered, soft, Bag 7 |114.6" -
moccied, flat bedding, F:
thinly bedded, solid, b
dense. g
113.9-114.8': rubble due -
co drilling over. -
114.8~115.1": Low angle 39 —
partially healed frac=- -
11631 ture, . —
=] ¢ 115.6' open horizontal Run: 30, A
frooture Begin: 115.8'
— o . End: 11B8.0' -
T 116.6-117.0":  highly C DT Inm -
— fractured to a rubble. 116.6 ol ,r =
__‘E Bag 8 Rec: 3.1 -
= . Rematrks: T =
- ! 117.0-119.5 7. et TUCE
o pposdsing! Clav shale: Highly frac- " R anud
J S tured, wveathered, sorIt, :“' zolor -
===l moccied, flatr bedding, ea o lt° pale
e thinly bedded, dense, red ac Li7.4%. b—
e
solid. E
118vi=— @ 117.6" low angle open -
gl fracture. ) Run: 31 -
1—,\—_1 3 117.8" low angle open 40 Begin: 118.0° -
ey fracture. End:  120.7° —
- 117.8-117.9"' fractured to 0.T.: 1 hr 30 misf—
Sb- 1 rubble. Rec.: 2.5' -
117.9-118.2" high angle Remarks: Taped {~
spen fracture. hole to 120.7°. |—
118.4~118.8"' clay filled [~
iow angle fracture. 119.5° —
d 117.2" low ancle gopen -3 —
fracture with slick. -
2 119.5" E.0.8B. -
ENG FORM FROIEC % N
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Hole Me. " - -
o ]OlvlllOl . "‘_"‘LLA'IOI IWELY 1
RILLING LOG C1in diver Zock 4 Jam #?2 orl  swexrs
1. PROJECT 10. SIZE AND TYPPF OF BiT ~ ' 5 amAma
3ehab, of Toek ° 2= 2, on, iver w = -
LOCATION (Comvineion or Statond 3L
See 3emarks |77, WANGF ACTUREW'S GESIGNATION OF DRTLL
l.:'gl.ll..tum :_G_un:v Tai T iwmg 1600
| UOnL=29 13, YOTAL NO. OF OVER. e sTUABED L WNDIBTUABED
4 MOLE NO. (4o i um an droweng titiei BUROEN SANPLES TAREN | ’J H
et 810 v 33 U35 -3 -
S HAME OF DRILLER 18. TOTAL NUMBDER CORE BOXES ‘.
Vayrurss T 15 ELEVATION GROUND WATER i
6. DINECTION OF WOLE 1sTanYRO = 1 COMPLETED
EIvenvicar (Jimciingn OYS. FACH vERTY, 16 DATE WoLL 118 Dec 35 18 uvec ES
17. ELEVATION TOP OF MOLE — 72~ =1
7. TRICKNELS OF OVERBUADEN N ':
s. oEPTH ORILLED INTO ROCK L, ' :: :,:::: c::::fc:’:z:'vo;na ponng 125
. w - d g »,
9. TOTAL OEPTH OF HOLE 1J.23 1 Jlncrece j/?e-;A/W/f/
TLgvaTion| oerTH {LEGENO CLASIPIC ATioN OF MATERIALY AECov: (TR0 (Drtting o et hae, somh ot
. c . . l:' N’O. TRAARTING.: 050, il 8igruitcars)
L g
P
Mzl L s
Z|&7| Surrace Comaition: Run: 1 -
< 24 sligntly weatasrez 3eeyn: 0,0 -
= AZ witn lignt scalizz. Znd: 2.2 —
fao‘n Maxizud exposed azcgret Sox | 27 15 =in, -
1,0 }‘E‘,? gate size 13 3", R Rec: 2.2 -
24 Zole is lccated onoa | 3204 Aemarks: Started ~
Tlze surface crack - note hole with a thin- [
S 2L T3 wnal 2edta it ex- walled diamond bitj=
S5 “ends. —
Q('\C/ 2.0 = 10,0 -
2,9 = 4.4 Concrete: gray, zre- —
5/,_; ieminately crusaea 3un 1 —
J=+= 1l:imestone azgrezats, [ —
.,-’_/ suoangsular s angular) aun: 2 -y
':.g,/ has entrained air, Begin: 2.2 —
et nas entrarved air, Ind: 7.5 —
<A many voids generally J.2: 50 min, -
-//\' less than ' diamerer Rec: 4,65 —
: & deep, scme aggre- Remarks: -- —
7 gate are cracked, -
P 0.0 = 1.5: maximum | ~ [—
A aggregate size i1s 3"{ bAX -
4.0 ‘/!A 1.5 - 10,2: maximum 2
‘ — aggregate size is 'L
20 0.0 - 2.85: vertical —
A crack in core - -
v becomes orpen v 2.2'.| . ... —
L 2.4 - 2.%: ineivpient | 'YV -
5.0 "'/’,//. vertical crack. —
{7 3 3.73: conner wire -l
‘A, in core. -
AN -
— /\ Al —
g L —
O —
|y @ 5.75: man nade [—
= PANY LT5: = - [—
6.0:.A q break. -l
J2A -
= i . .
JA0 Eox -
._A . 3 -~
~ A .
o T -
1.3/ 4 , =
= A Run 2 [~
=, -
—z -
LA
%.,. / Run: 3 -
_1)-:\ Begin: 7.15 -
39 tnd: 1065 -
.03 Q J.7: 55 min. -
N, Rec: 2.85 [
47—~ . Aemarks: Pulled offf-
— A’> S0x .o5¢t, E
- . 4 o
357 -
S ONVAS -
9.3 > ‘ =
I ASBREVIATIONS: —
4 A 170 J.7: drill time -
—'A/ Rec: recovery -
REAYS ".C.3: end of —
- -
I N borine, -
EN&:?'}“ 1836 swevious £0iTIONS anc OtOLETE [7*O2€CT  Kenao. ot Lock & nOLE WO,
(rRANSLUCEN T Dam 2, Mon. River R WES L-9
B38
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Hele N, .~ -
=~ CIVISION . Il.!'AI.LA'IOM T ¢
ORILLING LOG ‘ Lald aiver LOCK v wam w2 or 7 sweevs
[8 Saoucr 19. $IZE AND TYPE QF 91T s d
iehap. or Lock % Jam 2, ..on, *iver [T OAYUN FONELEUAYION "‘a“”iig'm
LOCATION (Comvmatos or 3t ian) MSL
ee Rem.rks 11. MANUFACTURER'S OCSIGNATION OF DRILL
L OAILLING AGENCY ng 1500
USAE WES 13, TOTAL NO. OF OVER- ICOOITO) T UNOISTURSE D
4. MOLE NO. (As shwmmn we arawmg itifel . - BUNDEN SAMPLES TAREN | H 0
o tilo mumamr A7 DS Lee -
14 TOTAL Come soxEs 4
L MAME OF OAILLER 15 ELEVATION GROUND WATER
Warhyrst n/a
6. DIRECTiON OF NOLE 16, DATE HOLE Q.Vl."ﬂ | COMPLETRD
(Mvenricar (CJivcLineo ___________ 0SG. FROM VERT. 118 Dec 85 18 Dec 85
17. ELEVATION TO® OF MOLE 730.5§*
X TasuR
. THICRNEIn OF SveRsuoey 0.0 't TOTAL CONE RECOVERY FOR SORING > 100
8. OEPTH ORILLED INTO ROCKR 0.0 3 3IONATURE OF INSPECTOR /
0. YoraL cerru or noLe 10,65" in Concrete - //%/
CLASSIFICATION OF WATERIALS 1 CORE (80X O 7 mgmanxs
CLEVATION| DEFTH |LEGEND| (Dovawasen RECOV- [SAMPLE| (Drtiting time, wacor dosa. somrn of
RY NO. Teatiring, s, it llm
. 1050 c 4 . '
—t - *‘ hl - p—
3 LOCAIICK: —
— -
— -
16, 3 Z.C.3. -« 15.95 aan ® 1o° -
j /’ b -
(' -
— —
- L R =
— A | -
__'1_‘ N . —
- pe
— 4 —
—_— 4 51 R [
ey -
3 L ? [ -
3 L I’/‘B L -
— H— E
_3 W =
0. -
,10‘} -
A —
-
— d
— -
= E
3 -
— pe
- p——
- -
3 =
-
= —
: =
— -
—
-1 -
o |-
- -
- —
— —
- -
- —
- -
-4 -—
_J —
- —
— —
ENG FORM 18 14 pacsrous cortions ant ossoLere PROJECT  Rehah., of Lock & l“"'-‘ no.
nam Dam 2, Mon. Ri BR WES L-9
(TRANSLUCENT) aw £, don. ver
B39
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Hole Ho.
CIvisioN MSTALLATION snEET
ORILLING LOG l\ L0 aLvVer 4'_.-)\?}( . a7 or () smexrs
AQIECT . 10, SIZE ANO TYPE OF 81T - A" AN
an, liver T ] W SHOWN -

ienao, of Tock o wam O

LOCATION (Comimetns ae 31 s iand

P8 amapi3 T WANUFACTUNER' S GESIGNA TiOW OF ORILL
mﬁmu AGANCY JAL1inE, L OURl wi=ua, wnl ALe
Yo nguw cud 13. TOTAL %0. OF OVER- jnSTURBED TUNONBTUASKD
& WOLE NO. (As shmume e arowene tislel __ SURDEN SANPLES TAREN ! 3 ‘ o]
ot 10 mansast B R N L
+ WANE OF DATLLEA 14, TOTAL NUWBSER CORE POREY
.an Ta‘llo:‘ 15 ELEVATION GROUND BATEN
4. OIRECTION OF NOLE I,l DATE HOLE ;'!"_’:: s !f:-;u\u -
Dvearicar [Jinceindo © 22T 07 e wes o
— —{\m ELEVATION TOP OF HOLE ~ 77 =
P TRICRNASI OF QMRXNWAEE: .OnCre e CEL 8. TOTAL CONE RECOVERY FOR womiuG ROck 98 +
6. DEPTH ORILLED INTO ROCK ERCPAAE o tCRNAYAL OF ) nc.ar?'/
e, ToTAL 0EPTH OF wOLE S S g lif 2l
CLASSIFICATION OF WATERtALS rSome |eoxom) o NEMARKS
ZLEVATION] DEPTN [LEGEND| (Do s~ RECOVe |SAMPLE Detiting iana water inse. dosth of
“ - EAY HO. —haumring, ste. il itcary
« 1.3 . 4 . ' "y
Z /,'. surrace vonuizion: Iun: 1 t
-~ slizatly weatner=d Zagin: 0.0 -
= 2| <4itn 1iFnt sealing, =nd: 2.3 —
S daximum sxposed 3F- J.0: 45 min. —
es= zregate size is 3", Rec: 2.3 -
1.2 ; S.C - oy iemaryvs: -= [
N v —
:gé_ Jonerete: grav, sili- Sox -
'::-‘ ceous with occasicnal i -
= e 2.ronnates, SaxiTum -
a7 agse te sice 13 PN —
, a3 5 civer srivel, 3uo- =
bl ol ~oundea <o suzanguiary —
— - good consolifatisn, wan ! -
-t 14§ entratted &iT, o9 -
=4 sntrainea air, 3%al- fun: 2 [~
o (EF A terea volds generally) Begin: 2.% -
T R lesg than 3" diadeser Snd: 2.5 -l
e VN % deep, D.2: 30 min, -
= S 1.2: nan made break Rec: 2.3 -
ey retrieving core. 12l 5 emarks: -- -
— <& 1.C - 1,2: man raae ©0%%) Bex [
A= caip in tne side of 2 =
e e =iie core, -
A..g:_\/ 5 ull
-7 -
- -
-3 - - . Sun 2 —
< 4.6 - $.7: side of —
I core is cracked Zun: 3 -
2o ] removing catcner. Segin: <.6 -l
a2 ond: 5.6 -
= D.T: S =in. =
_ Aec: 2.2 [
. g 13875 Aenarkyg: -- -
0.9/ -
a3/ Zox -
. 7 z =
3 3 -
. i -
:L% un ¥ -
Y gy [~
7.0 Aun: 4 -
oD - -
=57 3egin: o©,5 -
:7;'-«,'/ Zad: 11,8 E
4=z @ 7.6: man made break 3.7: 1 hr £0 min —
=0 Aec: 4,75
F= demarxs: fulled offf=
' - 'S ol
e Ul L350, -
4/ ng
v -
-~ -
15— —
¢ O [~
3 -
0. qd& I~
2.3~ ~ 15358 ull
- - -
=5 = . -~
= « 9.5: low anele -
b O fracture with 1" E
—-}m’ steel, rnssiblv due
e A Arit) apeian

ENG FORM 1 3¢

MAR 71 PREVIOUS ED1TIONS AAR OPIOLETE
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| o '—w\ - "" v < e hd fr
Hole Ne. -
OIvISION IIi_'ALI.AYIOI i INEET B
DRILLING LOG Lala aiver Long oowAm 7E or 10 suexvs
e
1. PROJECT N 10. MIE ANO TYPE OF BT
Rehac. of Lock L Jam 2, .lcn. iiver [ ] -
Wo- (Comimaios ar statiam) R —
- 12. MANUFPACTURER'S DESIGHNATION OF DRHLL ]
L OMILLING AGENCY
e rrvra 13. TOTAL wO. OF OVER. jorsTunsgo , VeMeITURSED
4 MOLE NO. (Ao sAswm o waowng stile1  _ ~ . .. - BURDEN SAMPLES TAKEN | :
e mums o 23 33 et
8. TOTAL MUMBER CORE BOXES
S WAME OF GRILLER
- 15. ELEVATION GROUND WATER
6. DIRECTION OF NOLE 6. DATE HOLE ; sTamnvo IcomrLETCO
Oremvicae wcumes _________ ofe. 7A0M vEAT. .
17. ELEVATION TOP OF HOLE
. THICK M oF OVERSURDEN
. THICKNESS oc 19. TOTAL CORE RECOVERY FOR 80muG.  Rock S8 [
8. DEPYH DAILLED INTO ROCK 19, SIGNATURE OF .,”u,“{ //
s. ToTaL DEPTH OF WOLE C//g'/(ﬂ/ﬂ/ d u/ i7
i %L CORE (B8OX ON REWARKS
ELEVATION] DEPTY |LEGEND) CLASMBIC ATION OF yATERIAL RECOV- |SAMPLE|  (Dritfing tuma mator sasa. sown of
. over: ({14 »O. weaumnng, sta, il supiiteny
- 12C < d [ ' )
s
—y ‘ﬂ/,"/'
—_ -
—yr 2nx
gt 5
—
o
1 : T
1z _ 7
=5
— =
- A
=
— == -
— T nd
-
12,27 )
-— =}
3 0
r 40 min
S
icked uv
£ 12,%%: man maade om run 4,
orez2k, pulied ofZ .3

—_yTTYTw & T

tnis run.

Box
o
15“—‘1 ——
E 7
259
ey
16 -
SV
ool
I Tl
P
17 L . Run 5
23 = 17.2: incipient
OL-) Crack. Aun: §
A& Defin: 17,0
arb,\./x Znd: - 22.0
oL - .0 1 hr 40 min
15Jq:g<: S0X 1 Ree: 5.0
q;jw ; 7 Remavks: Picked up
_3 n .A' from run 5,
) oullea orf .4!
thia run.
PROJECT

F
EXC ToRM 1834

PRLVIOUS CEOITIONS ARL OBSOLETE.

(TRANSLUCENTY

B4l

1 mOLL MO,

IIII[IlTI]llTl[lTIIT!III[ITT1]llll|Ilfl]llll]IIIIITIII[Illl]lIII]llll]l]ll[ITTIIII1IIIIII|IIIIIT1TI

A




Hele Me. . ="

s S

DRILLING LOG .

OIVISION

niver

-1

INSTALLATION
nes

A Jam

2

I InELT A

0f Toer -

an 2, rinn., alver [

aten 8¢ Statiay

S DAILLING AGENCY

0. SIZE ANO TYPEZ OF BIY
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—I.7 7 angle break. p—
o [ty -
3= :_7 =
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——{Z~i¢racture. Box |Rec: W15 -
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e = ot ~
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6‘-“;.___ i Run: 16 —
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— ——— 22 [
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— ] —
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3 Rec: 3.75' —
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B1.o —‘r-—_:-—":-—:" Horizontal fracture Run: 20 -
= Begin: 79.1 -
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: E
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57.9—: —
— -
3 " —
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_'_4:- -
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24 Run: 18 -
Begin: 69.4 —
i -1 hal b v End: 764.5 ;
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Low angle fraccure Loss: 0.0' —
Commencs: Core frozd_
during wrapping [
Lowv angle fracture -
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-
-
Box [
25 — P
fiorizontal fractures Run —
18 - {
[
-
—
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-
p—
—
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—
-
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Begin: 74.5 —
Box End: 79.1 - !
6 D.T.: 1 hr 30 min [
Rec: 4.6° — 9
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-
[
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Run -
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-
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[~
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7. ELEvATION Tom OF woLE 5 32.5°
7. THICKNESS OF OVERBURDEN Concrete 00.35 k 9
= 118 _TOTAL CORE AECOVERY sOM 8OmING  30CK 98 <
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=== -
——— [
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et — i . a7y L—
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b e | b
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§ovemricar (Twcumss _________ OFe. rRoM vEnT. 129 Jan 86 : e
17.- ELEVATION TO® OF NOLE 732 G !
anaABwa T 4t
2 cinmesor 2% foacrece £3.5 18. TOT AL CORE RECOVERY Fom somng  Rock 97 . !
3. CLPTH DAILLED INTO NOCK 26.3' shale Iy yiGuarume of nsPECTOR
5. TOTAL DEPTH OF WOLE Il.7’ Scort Murrell
CLASSIFICATION OF MATERIALS 1 CORE |8oX On REMARKS
ELEVATION| CEPTW [ LEGEND (Donerau s l!(c.o'v- SA=:T.¢ (DvSling tmna. wotar iosn, dopth of

i, Il srgmiseans)
-1

. iah [l : !

Box
12

D?D > 1.

=
lllllfll“lllil

23]
—_—
-
32.03
A Concrete: R
Looks good, sounds good, Rua: 9
S Box | Begin: 31.2'
— entrained air, entrapped "
- air, maximum size /2" 13| End: 36.3
JA b4 m : D.T.: 1 hr 00 min
— Aggregate - siliceous with
- D. Press: 200
133.0— some calcareous, natural .
. RPM: 100
3 and crushed, maximum v
) " Rec: 5.1
— A size 3". 10¢
— Loss: -
_g ﬁ
pu
34 .0—

~—-—MB To get in box

A

Box

A la

)

A 'Run: 10

Begin: 16.3°

End: 41.5'

D.T.: 1 hr 05 min
D. Press: 200
RPM: 100

llllTlLLLJl[IlTl(lLLlLUlTlllJlHl
&

Concrete:

ZCX Looks good, sounds good,

encrained air, entrapped

air, maxioum size 1/2".
Aggregace - siliceous

Zc& w%gh Ecue calcareous, Ree: 4.9'

natrual and crushed, Loss: 0.3 in hole

maxioun size 3 1/2". 100 15 Comments:

Construction joint at

40.8', pleces separated

when removed from core

é

[
-]

Lulu‘uiu_uluulfuul

>
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0.0 71
ENG FORM 13 34 ne ossoLeTE PROJECT Kenadbiiitation of esess
MAR 71 PREVIOUS EOITIONS A Lock s Dam No. Z' Monon~ R ”ES M-6-8
(TRANSLUCENT) ganela River
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¥

Mole Ne.~* mES M-0-do

CivisSion IMSVALLATION | OCK & wdl M. « SnEEY
DRILLING LOG Ohio River Mononganela River or L0 sueers
V. PROJECT Rehabilitation Lock & Dam NO. <, 0. z€ Ao TyPe Or IT o X / 34
M a_River B MsL -
LOCATION —--......h--vn;? Je wall Yonoiich .
25. in from land face, U.S. of SCePS T wawurACTUREN'S OLSICNATION OF DAILL
3 ORILLING AGENCY S Failing Skid Rig
USAE WES 3. TOTAL NO. OF OVER. ToieTumeEn TUNISTURSRD
4 HOLE MO  (Ae arman an evaweng Hitie | SUROEN SANPLES TAKEN | H
e : WES M-6-86
i WANE OF OmILLER BR 14. TOTAL comt soxes 33
Dan Tavlor 5. ELEVATION GROUND WATER  __
P ————
6. DIRECTION OF MOLK -‘. DATE woLE ‘sYARYED |comPLETRD
Ovenvican Oiwctimeo oge. PRow vear. | 129 Jan 86 Il Feb 86
> T
P —r——— - Concrete 3" 17, ELEVATION TO® OF NOLE 732.5
DEP TR OMILLED 76 T hal 9. TOT AL CORE RECOVERY FOR BORING Rock 97 *
el LED 1uTO mOCK 26.3' shalem o iavt o7 msrecTon
9. TOTAL OEPTH OF wOLE gl.7 Scott Murrell
eLEvaTION| OEFTH {LEGENO] A On o aTEmaLs :l:{u:v‘- ':2:';?..( (Drtling tmm aen soea, Svmh ot
R 3 aUwring, sie-. il Vigaiscarn
oAt < d . [ Y
— —
EN 3
= N =
P —— Construction joint. -
1.0 —
o A B Run: 1l -
s Begin: 41.5’ -
] End: 46.4' —
- Coocrete: [
:A Looks good, sounds good. STP 1_‘“,8; nis —
3 eatralnea air, entrappea Rl;\i-"T;(:) “ -
42.0: air, maximum size 1/2". R o 5.1 :
— A Aggregate - siliceous Box L"" o -
3 and calcareous, natural 16 08s: -
—_'N and crusned, maximum Comments: Encountered }—
3 size 3", construction joint at |-
3 _.A 45.0' on side of core. [~
A 100 o
- p
- —
e =
VAN -
= [
:Ku To get in box. —
k5.0 { —
3 ~
:A LB Construccion joint -
—3\] on side. Box -
- 17 -
k6.0— A -l
:/\ MB Concrece: —
- Q Looks good, sounds good, ” -
= entrained air, entrapped Run: 12 . —
- air, maxioum size 1/2". Begin: 46.4 -
7.6 Aggregace - siliceous and End:  51.45 -
3 A calcareous, natural and D.T.: 2 hr 30 min —
- crushed, maximum size D. Press: 200 -
— 2-1/2". :PH: ;ml)‘ -
= ec: . —
‘A Loss: == —
e~ M B -
1.5,0_3 Comments: Joint scill [T
- A present. -
- 100 | Box =
b 18 -
— —
9.0 30 -
9 — |
| —
g VAN —
50.0 - -
EN&:??“ 1836 sacvious cortions ane oesoLere PROJECT vehabilitation ot g""‘-‘ "o.
(TRANSLUCENT) kgf\zlg gj’et;“’- 2, Monon-= R WES M-6-8'
B58
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-y v - A4 T e -" - —— — w T
o Hole Ne. BR ~FS M-4-86
DIVISION TSTALLATION InELT
DRILLING LOG Ohio River .LOCk s Da?lNg:ui —[ov 10 sleers
1. PROJECY RehaD1llLarlon LOCK & vd4@ MO, «» 10, SIEE AMO TYPE GF i7" v 7 /4"
Monongahela River T U WOUN -
I LOCATION (Comumates ov semiaw (10 € Wall © MSL
25.5' in trow lana tace, U.S. Of 8LePS |G aeToRT s BETGNATION GF DRILT
L DRILLING AGENCY Failing Skid Rig
USAE WES 13. YOYAL NO. OF OVER. "' TuRSED TUNDIBTURBED
4 MOLE NO, (As aoun wn arawng fitial BURDEN SAMPLES TAREN ! H
i . BR WES M-6-86
S NANE OF DRICLER e TOTAL CORE SONES 13
Dan Tavlor 1% ELEVATION GROUNOD WATER
6. MARECTION OF HOLE 16. OATE WOLE 'sTARTRO !C”LI'ID
Ivamrican (Jivcuineo oKs. Fmou vERY, '29 Jan 86 L1 Feb 86
............... T * 17. ELEVATION TOP OF wOLE 712 '
7. TmickuEss or owamwuasia Loncrete 0J.4 bl
1* TOTAL CORE RECOVERY FOR gommwa  Rock 97 Y
8. DEPTH ORILLED INTO ROCK 26.3' shald s sicuatume OF insPECTOR
$. TOTAL DEPTN OF NOLE 91.7’ Seare Murvall
SLEvaTion| OEPTH |LEGEND A e T EIALS :(:c:o:v! WisTt|  (Oraring o Y. st ot
L1+ N e, it sigulicarny
o .. : ~ . <
= -
A -
— B Box —
3 [ 18 -
5t. A -
—
=
—Z-A—-MB |
—_— . Run: 13 —
— . =
— [ Concrece: Began: Sl.4° -
j | Looks good. sounds good, End: 56.5° —
152.8— entrained air, entrapped D T" ‘l hr 10 ain -l
— P LT.:
= A! air, maxigum size 1/2". Box | D- Press: 200 E
_3 9 | RPM: 100 -
Rec: 5.1' —
gA A Loss: -— E
53'0:,// Comments: Joint still [—
100 present. -
A -
| -
' -
-
54.86— 1B To get in box. —
-
JA h 1/8" rebar tan strip at -
% 54.2'. -
55. ; Joint on strip at 54.95°. Box :
20 -
-
—
56. A E
ME [
A =
M_B p—
57 Concrete: Run: 14 —
A Looks good, sounds good, Begin: S56.5° —
entrapped air, entrax:ed Box | End: 61.6' -
air, maximum size 1/2", 21 D.T.: 1 hr 33 min -
Aggregate - siliceous D. Press: 200 —
5. A | and calcareous, natural RPM: 100 -
= ?L and crushed, caximum Rec: 4.6’ -
—Er\,/‘,~B size 2-1/2". Loss: 0.5 in hole -
100 [
A' Comments: Joint —
o : still present. -
59.&-} : | -
‘ -
—~aAMB —
i ! -l
AN -
£3.0 . -
EN“G‘:Q?“ 18318 Paecviout €oITions ane cosoLeTE. eROsECTY Rrr\an_xll.Ea[ ion ot "Lk wo.
(TRANSLUCENT) kg,ﬁ‘,“‘; Ei:‘e‘:o' <+ Honon= BR WES M-6-¢
BS9
o o S s ol IOV~ Vi S




AtS H=n=z0

Hole Me. ™
Oivision INSTALLATION LucA u vull aU. o ST 7
DRILLING LOG Ohio River vononeahela River or 0 surers

1. PAOIECY RenaDalitation Lock & Dam No. ¢, 10. SITE AND TYP€ OF BIY A’ X T 1/.°
Mononganhela River .

eardoetee or Simian) Middle Wall MonolitH
25.5' in from land face. l?)J> U.S 7 5

b
L ORILLING AGENCY

USAE WES

Ue -

e
MSL

« Of Steps [\7 WANUFACTURNEN S OLSIGNATION OF GRILL
Failing Skid Rig

b
& NOLE MO. (Ae snsun an Wroweng iitle|
ol o :

1) TOTAL %0. OF OVEAR.
GURDEN SAMPLES TAKENM ¢

| s TURSED

LN ITUR LD

BR WES M-5-86

8. MAME OF ORILLER
Dan Tavlor —

14, TOTAL

cone soxes )3

15 ELEVATION GAOUND WATER

6. DIRECTION OF NOLE
Dvenricar (CrecLimeo

OES. FEOM VERY.

18. DATE MOLE

TITARTEO 3

129 Jan 86

P 1l Feb 86

OmeLETROD

7. THICKNESS OF AVENRLEKK

17. ELEVATION TOS OF 6OLE

132.3"

Concrete 65.4°'

70.0+T 4B

Shale, gray, moderately
hard, slightly siley.

Healed fracture.
Healed fracture.

26 Rec.: 4.5'
loss: 0.6'
0.2'

Comments:

96

and wvashed

18. TOTAL CORE RECOVERY FOR SORING Rock 97 L3
0. OLFTH ORMLLED INTQ RACK 28 3 csha 19. SIGMATURE OF 1nSPECTOR
3, TOTAL DEPTH OF MOLE ay 7° Sappr Morreil
ELEVATION| DEPTW jLEGEND| CLASIFICATI AN O saTERIALS :{{o:v‘- ":fszrx (Deatting '::::;:‘.‘..::':‘.:" fomiotad
L] » < d . [ 4 ¢
T -
—— prn
EIN =
- -
Joint fades out in this -
A area —
6l1.0 Run: 1S I~
3 ; o Begin: 61.6' -
End: 66.0' -l
—:A D.T.: 3 hr 10 min -
3 Concrece: D. Press: 200 -
Looks good, sounds good, Bf’: RPM: 109’ -
62.0 A entrained air, entrapped c< Rec: 4.6° -
3 air, maximum size 1/2". Loss: 0.3' in hole -
= Comments: Water turneaf”
:A a gray-blue milky colorj
Aggregate - siliceous {ndicating shale was |-
63 D_:j and calcareous, natural 98 reached. 0.3 of gray =
3 A and ““’“‘S' TIXIDUE shale was pulled up -
Sy size 2-1/27. with concrete. Closea {—
contact. :
A -
L -
64 . r E_
Box -
A 23 -
Run: 16 E—
Begin: 66.0° [
’ 1 0
MB's 65.47-67.7 o =
D.T.: 2 hr 10 min I
D. Press: 200 -
Box | RPM: 100 -
-
-
[—
-
-
I
-
-
—
-
—

Top 0.2 fragmented

drilling starcted.

in hole
ground up

away when

EG FOR 1836

PREVIOUS EDITIONS ARE OBSOLLTE

ITRANSLUCENT)

B60O

PROIECT Kenapriitalion ol

Lock & Dam No. 2, Monon~
sanela River

nOLE mO.

R WES M-6-8

atetiieduns

L el o




Hele Ne. RP_WES M-K-2k

Otvision ST ALLATION TSHEET
k & D No. 2 3
DRILLING LOG | 0Ohio River e S an Noidr  lor ipsheers
1. PROIECT Rehabilitation Lock & Dam NO. v 10, SIZE ANO TYPE OF 817 v oo | S
Monongahela River T BAYUW FOR ECEVYIOH IH0WH TN <L)
[T LOEATION (Crariimros o Stmiaw MIqgTe FITT Tonolity MSL
25.5' in from land tace, | U.S. Ol Steps r—panGPACTURERS DENGWATION OF BRWLL — |
X ORILLING AGENCY .
ling Skid Rig
USAE WES ™ EZ:AL [n:o. OF OVER. _ouTURSEO TUNDISTURBED
4. HOLE NO. (Aa ahwwm on wawing titlal MUMDEN SAMPLES TARKEN ! H
o e — BR_WES M-6-86 : —-
S MAME OF DARILLER - 4. TOTAL CORE BOXES 33
Dan Taylor 135, ELEVATION GROUND WATER -
6. OIRECTION OF HOLE 5. DATE HOLE iSTARTED | commiLgv a0
Rvaavicar [(incuineo oue. Fmow vanrt. | | 29 Jap 86 11 Feh 86
— ——— 17. ELEVATION TOP OF MOLE S92 <
7. THICKNESS OF SUAABUMEEN Concrete o5.4
8. TOTAL CORE RECOVERY FOR BORING .
& DEFTH ORILLED INTO AOCK 26.3' shald s SIGRATURE OF INSPECTOR
5. TOTAL DEPTH OF HOLE 91.7' Scott Murrell
4 CORE 20X OR REMARKS
LEvaTION o¢:’rn LEGEND! A i T EMIALS ReECov. ":';f-‘ (Deuring some ruser ase. dowth of
- < ‘¢ [ )
700 75 -
j 5 L
—_ — 1
s Natural break. Run: 17 - y
— Natural break. Begin: 70.4' o
-0 End: 4.4’ -
= Shale, gray, zoderately g: 32:'”: 20 min b {
hard, slightly silcy. ect  J. =
- 2 s=:ghtly y 98 Loss: 0.5', in hole [ ]
- 0.1' fragmented [T -
72.6 and lost from -
R . top of core -
— Brown sandv siliceocus — ]
- inclusion. §amplz by drillq"
Pl ing action. -
- =1
q===ju8 26 -
73.64 Healed Fracture. - !
— = A
74,8 = 1
- 27 -
3 Run: i8 -
- Begin: 74.47 —
3 End: 79.2' -
D.T.: ! hr 47 win [
75_9_j Shale gray, moderataly Rec: 4.8' —
:J_ hard, slightly siley. Loss: 0.2' in hole -
= -
7(,_9: Healed vertical fractures -
— -
- 99 - p
= -
- b
= - ]
77.64 -
i = 4
-4 -
3 - {
3
78.9:1 t
-
= -
I -
— o
— r—
= [
- —
79.03 -
-
~ -
3 o
— —
80.0 77~ -
ENG FORM 12 14 noveiimis omvinne cme nosns coe PRGJECT Rehabilitation ot 16LE mG.




Hole Ne.~* "ES M-b-nn

TIVISION 'MITALLATION | UCK o wdll aV. ~ ey Yy
ORILLING LOG ] Ohio River vononganela River or 10 sueevs
1. PROGJECT ReNAD4iilCation LOCK & Udl aU. < 10 1zE AN TYSE OF wIT A YT 3/a"
Monongahela River . » 'L -
LACATION (Comemerss or Stmiemd Vi1 e Wd o3 M5
5.5' in from itand tace, L0 _U.5. OF SCePS b e e Ton 67 BRTCC
L DRI LING AGENCY N Failing Skid Rig
USAE WES T3, TOTAL MO OF Oven. TS TURSEOD ORI STURS.D |
4 NOLE NO. (As shmme o wommg $ilet SUROEN SAMPLES TAKEN | R
o Bie manbos © BR WES M-6-86
14, TOTAL NUMBER CORE GOREY 33
L NAME OF DRILLER
Dan Taylor I8 ELEVATION GROUND WATER ~-=
& DIRECTION OF wOL L AELAA L | comtLaTRD
Ovearicaw [Jimcringo ofe. FROM vERT. 't DATE nOLR ‘rg Jan 86 11 Feb 86
- v d17. ELevaTion TOR OF NOLE 732.5¢
7. THICKNESS OF concrece  03.4 J‘;
{18, TOTAL CONE RECOVERY FOR SOMING  Rock 97 x
8. OEFTH DAILLED INTO AOCK 26.3" shalef7s siGuATURE OF IN3PECTOR
s. TOTAL DEPTH OF wOLE 91.7' Scott Murrell
i CLASMIFICATION OF MATERISLS J5ong 180X on | Remanad
TLEVATION ot':vu Ltatuol m...;—-v ﬂ!lC.O'v- SA:F‘L( {Dvrifting -:".’:’7'-:“;.-:’-1
- 3 hd 1)
j—
-
29 -
Shale, gray, moderatelv Run: 19 E:_
hard, slightly silty, Begin: 79.2' -
End: 84.5' -
Rec: 5.0' -
D.T.: 2 hr -
Lloss: 0.23' left in -
hole. -
Upen vertical fraccures. 98 —
-
1 1
=
-
¢ -
.
L
-
=
—
i _E
—
L =
H —
| -
Shale gray, moderately Run: 20 L:
hard, slightly silty. Begin: 84.5' -l
Ead: 37.0° -y
Rec.: 2.6°'
90 D.T.: 50 min =
1 Loss: 0.2' jeft in E
- hole
-
—
-
pre—— e -l
i d
-
Run: 21 -
Shale gray, moderateiy Begin: §7.0° -
hard, slightly siltv. End: 91.7' -
\ Rec: 4.7° —
2 D.T.: 2 hr 40 amin
Healed fraciures. 100
et o} e———
T '
e |
5""5‘:9?“ 1816 »regyious €o!TIONs ane cataLere |"7O/€CT Renabilitatiun ot ]"“'- o,
(TRANSLUCENTY lﬁ,i%:lg ?{‘}3:’10' <. Monon= BR VES M-6-¢

B62




J
4
1

Hele No, SR WES M-6-d6

OULVLMION NSTALLATION LUCK & vd@ SO. o INELY
ORILLING LOG Ohio River Monongahela River or 10 sueers

I PROJECY Renabrlitatlon Lock & Dam MO. «» 0. MIE AND YYPE QF SIY Q A ¢ J/h

Monongahela River 1. DAYUG FONTCEVRYON SRSV T o iy |
#ﬂm—oua—;hmgze—ﬁrm usL
25.5' in from land face, 1 ULS. ol SLeP9 Ny uaANGrACTURERS GELiGNATIBR P BRILL 1

|

3 CAILLING AGENCY Failing Swxid Rig
USAE WES 1. TOTAL MO, OF OVER. | WTUR SO TUNGIETURSED
[C HOLE WO (Ae shmem o Saweg H17e 1 BURDEN SAMPLES TAREN | :
ndutdanned BR_WES ¥-6-86 '
L WANE OF OMILLER - 18 ToTeL Cong soxes 33
Dan Tavior 15, ELEVATION GROUND WATER _—
6. OIRECTION OF oL E {svanveo |comrLEYED
16. OATE woLE i :
fdvervican Tincuineo ote. FROM vERT. 129 Jan 86 11 Feh 86 |
- . V7. ELEVATION TOP OF HOLE 799 &1
7. THICKNERSS OF AXINIUNCON  Concrete 65.4
18. TATAL CORE RECOVERY FOR SORING rock 97 L3
8. 0EP T DANLED YO ROCR g 30 o 9. IGNATUARE OF INSPECTOR
5. ToTAL DEPTH OF NOLE 1.7 Scott Murrell
4 Comg {BOK OR REMARKS
ELEVATION] DEPTH |LEGENO) CLAMISICATION OF WATERIALS RECOV- {sAuPLE —on.
‘ F A LEGK (Dowareps s i :‘o..' ‘Mm'u '-u-:..u -0-“--0‘.-.“
s « 9 ) )

— -

——{"wme | Shale, gray. moderately 33
— === | hard, slightly silty.

=", E.O0.B. @ 91.7'.

v
™
Tlll

Abbreviations
D.T. - Drill time
D. Press - Drill
pressure
Rec. - Recovery
E.0.B. - End of Bor-
iog
M.B. - Mechanical
break
N.B. - Katural break
r U.S. - Upstream
Mod. - Moderately

ol loabsdeobodo ol tnobhodoobobuobinoa o
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ENG FORM PROJLCT Rehadbllitation ot noLE ®O.
wro 1836 srevious eoiTions ane ossoLare. Lock & Dima.‘lo. 58 Mono:~ lSR WES M-6-6
(TRANSLUCENT) gahela River
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&

2

Holo He. 3R WES R-1-34

DRILLING LOG

Oivision INSTALLATION [ock & Vad

Ohioc River Mononganela River

No. <. InEET |
lov | sweevs

V. PROJECT RehabDilitacion OL Lock & VdR 0. <,
Monongahela River

10. MZE AND TYSY OF SIT

LOCATION (C. naten or 5 -
monolith Re5. in I [ne s VHB'L'. ﬁgif?o"{ﬂb}'

& CRILALING AGENCY

USAE WES

in line w

“

MSL
1Z MANUFACTUREN § OCHGNATION OF DAILL |

Kor-It. Series K-100, 110 voles

~ thin wal

6. HOLE NO. (Ae ahmum on arowung titiel
ot Rl e i

L1
BUROEN SAMPLES TAREN |

BR WES R~1-86

13 TOYAL HD. OF OV | sTURBED L UnDIBTURSED

L NANEK OF DAILLES
Dar_Tavler

14. TOTAL NUBBER CONE BORRS

1

4 ELEVATION CROUND JATER

6. OEPTH ORILLED INTO RN

& CIAECTION OF WOLE 1sTanTED | comPLET RO
[YvemTicas (Clnelingn _______ _ 0ES. seowm vERTY. 16 SAVE norLt 112 Feb 86 : [3 Feb 86
oy or ove - 17. ELEVATION TOP OF HOLE 730.5 '
19. TOT AL CORE RECOVERY FOR BORING 100 «

concrete 1.7

19. SIGHATURE OF NIPECTON

9. TOTAL DEPTH OF NOLL

1.7

ELEVATION: DEPTH (LEGEAND

CLASHPICAYION OF MATERIALS € |nOx OR
(Deseripesaw

1 Com
RECOV- |SAMPLE [ d
A "o Defiting tave. wutes lose, dopth of

e, il si1grasinnmn)
1 ]

- [ < ¢ - []
:A Top surface intact, broken
— on removal from hole.
—]
- ICS Concrete good, natural and | .0 B?‘
1.0l crusned siliceous aggregate

wmaximum i-1/2".

Has entrapped and eatrained
air.

””]TT”]””[IIH[lllljllll[ﬂ”fﬂ”[”H[H”IUTHHHHIH[HUWHHIHIIllHHWT]lIHHW

EN..G‘:OJ" 1836 enevious toITions ane ossoLete.
(TRANSLUCENT) gahela River

! Locks & Dam No.
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, .
Hole Me. -~
L 113108 1MSTALLATION SHEEY ¢
DRILLING LOG T vhlo diver , Lock « Jim <42 or 1 sweers
T. PROJECT 10. $I2E AND TYPE OF 817~ ' 1 -nnpy a1l
Rehab, of Lock % 0Dam 2, ‘on, ilver JiT -
! [T OCATION (Comamates o Siaaians 30
oo -‘\nm:v"ls — 12 MANUFACTURER'S OESIGHATION OF DRILL
3 CAILTInG AGEWCY FOA=12, weTLeY L=iuT, 190 vOLT
USAL-UzZS T TOTAL NO. OF OvERm. | CATURSED TURDITUNSED
6. MOLE MO. (A9 sAnom an araming (tilel . BUADEN SAMALES TAXKEN ! H ~
ant Sio mornar :33 .8 -3 : v : o]
mel:l.!l 14 TOTAL NUNOEA CONE BOXES 1
Dan ";‘avlor— 15, ELEVATION GROUND WATER . //?.
S DINECTION OF MOLE .;3:'— :on:q'l 16. DATE HOLE ‘IVA_I'ID - | COmPLETED _
1 Cvearicar (mecrineo 20 ORE. FROW vERT. i ! 25 Cet &2 ! 2% Lot LB
17. ELEVATION TOP OF wOLE T~ 25 1t
7. THICRMESS OF OVERBURDEN N ) A =
e orer —a 9. TOTAL CORE RECOVERY FOR BORING. Tuun
. QEPTH ORILLED INTO ROCK . J, 19, SIGNATURE OF INSPECTOR /
] 5. TOTAL OEPTH OF WOLE ~.1' in .oncorete . _// ./;/7[
ELRVATION] DEPYH {LRGENC] :Lml'm(AD..TIO-::AVlIMu :I:C:o:v'-. :gu-’?.-l (Deiting u.:':-.:,':-.. dowh od
“O. POMMRANG, 018, i] 31gmissons)
F’ . 0.3 < 4 » [} °
3 jurrace conaition: ..ou- Run: 1 -
= erately weatnerea 3egin: 0,0 -
1 — witil meaiuzd scaling - Zna: 1.15 —
- max. azgg. size is ¢, [100% D.T: 1 ar, -
p 1.6 Jevere scaling is at dec: Tl —~
L joints. 3 . Jemarxs: rulled oif =
=p . SN 057, =
. Ueo = 3.1 -
. Jc‘mcrete: zray, sili- Jun: 2 —
b = i;gg:: wi maiomgg‘f" 3ox 1| Zegin: 1,15 -
- - Size i:v_ﬁ Lves 1C0% Znd: 3.1 =
RV X 3", river 2.2 1 hr 45 =z [
= g-avel, sudrounaeg to cec: 2.0 45 zin. =
s suvanguizar, 2coa con- Remarks: Zicked up |-
—- s0iigatiou, eLirapped 05 from run 1. |
— gt L - . ; . [—
<= ;;;3_ 3;‘,";':‘“930:;‘" Jrill action was |-
3 ¥ 1 ] X smooth througnout |
.0 greater tnan ," aiae ; [~
pvi CO g B eror & deso :mle s dun 2 boring, 1C00» of [
! T foves « £ 9 water was retained.[—
— v )
o 5 . i mmm - pes [~
= ¢ 12w Steel ASEREVIATICHS: -
- MR -y Agg: adgrezate -
boe w 2.1: voiad, & GA%: maximum —
~ diameter, " deev, SO L —
—] 3/en long. . D.2.: drill time —
3 =" Aec: recovery -t
- Z.C.B.: end of [
— 2.0.B. @ 3.1 voring, -
4 ’ .. -
- L0CATIO0N: -
= -
) e -
] —
- mono. 14| =zono. 15 [
pm et e
-t ,(_Lq‘ Ml tuntALL :
3 Usr -
- Small e
3 Smail Chambder -
] —_ flowe—s |-
e— -l
pm -
- —
- GIDTIDWALL -
= -
e— -
B -
m =
3 j—
— —
% |
EN“G F?R“ 1836 rrevious coitions ane cssoLeTe PROJLCT  Kenab. ot Lock & |'°“" "o.
AR 71 Dam 2, Mon. River BR WES R-3

(TRANSLUCENT)
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Hole No. .-
OIVISION TWITALLATION sndlY |
°“lUNGL°GAJTLnxo Liver “ocK . sam ~2 or i sweers
1. PAQIRCTY 10. SIZE AND TYSE OF BIY LAmona oLt
ienab, of Lock % Dam 2, ron., iiver -
LOCATION ( nates oo Siation) 3L
Samawire - 1, MANUP ACTURER' § OESIGRAT K OF 0"&}
3 ORILLING AGENCY NOR=-17., series w=-i a0, 110
IoAL- B3 Ty YovlL O, T AATUR LD . UNDIBTUASED
4. NOLE MO. (Ae arvan en Sroweng el . . UROEN u-ﬂ.n nun ] - H
oot lile summyes ZR WIS RA-d -
S NAME OF ORILLER ts. TOTAL CORE BOXES !
D.?Jl ’I‘"vlor th ELEVATION GAOUND WATER - -
= STARTED jComeLETED
6. DIAKCTION OF WOLE Zorizontalie oare wore i2e Co= 35 1=t Det &5
Clvenvican Cimenimgo 0 oke. rhow vear. < 4 -
17. CLEvATIoN TOP OF WOLE T {5 O
=
T grav 2 18. TOT AL CONE RECOVERY FOR SORING 100 »
8. XYW oRiLLED iINTO ROk (O, O T NGRATURE.OF v-v!o'oﬂ I
9. TOTAL DEATH OF nOLE *,1' in lJaoncrecte L pne / /’7
i
| | CLASMPICATION OF MATERIALS M =°"' teox on ALmARKS
ELEVATION| DEPTH |\ 2GENDY (D, piin (N' 54 '\.( (Deitiing l“”—"...':;z:'“
. V.0 « 4 . ’ L]
- gf'?. Surrace Conai%ion: bdadl: Run: 1 -
3= S<!  weatnered witn severe Segin: 0.0 —
= ;‘;q scaling - max. azg. |yzon Znd: 1,15 -
q==71 size is 37, J.7.: 40 min, —
e (R Rec: 1.15 -
1.03-2.24 0.0 - 3.1 ; lemarks: - E
—].=:] Concrete: gray, sili~ |iun1 B :
“h + E -
“‘:747 ceous with some car- 3un: 2 -
-t bonates, max, ags. Fox 1| =2°°: —
s _‘;Cj size is 3", Tiver ;:g}“' 115 -
75| gravel, sucrounaed %o ~naz . -
e ; a7 J.7.: 1 hr 45 min
~—~.".~1 =supangular, gooa cox-[130% .o b
otn LN el - Rec: 1.35
==~ | solizztion, entrapped Remarks: 190% of =
.. = air, eatrainez air, ASDArKS: o Ol —
e~ zany voids - rone water was retained.[C
—_— i e ot Drill acticn was —
-~ gZreater than " dia- , -
=4 ; smooth througaout |-
- &.] aetver & deep unless boring ga -
3.0 <! corved, vn l2un 2 B2. =3
= 2 ,1: 3/47 long & v (RuUR T - - v
3 deep void ADBREVIATIONS: -
3 @ .2: incipient :gif :gjf:s:te -
cracks - through AT S -
- some ang 2.7: drill time =
- . .
= .35: 2anmaaa brak i Rec.“recoyery =
= durmg retrieval, Ebgrfn ena of -
3 2 .9: manmade break £. =
—~ during retrieval . -
— uring rew : LOCATICH: —
3 ) =
— 2.0.3. & 3.1 -
= —
3 -
- -
—
-
- IverwALl Ei
Ry -
= mono., |-
- p—
- nona. 17 7 18 =
—— o
3 (Si85° -
—ﬁ
E Small —
- Chamber — flow —s |-
-] -
— .
— e
o . o -
4 IDDLEVALL -
Z
—(
-
= —
3 -
-
- —
- [
3 ~
= =
- —
-~ p—
- f—
i il
.
— -
-~ -
= o =
ENG FORM 18 34 ,aqvious cormions ane oesorete. FROJECT Rehab. ot Lock & =OLEL ko

MAR 78
(TRANSLUCENT)
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Mele No.6R WES R~3-36

Sivision TATALLATION [ o) o Dal NO. <. WELY |
DORILLING LOG Chio River Monongahela Rive. or 10 sweers
L. PROJECT  gehabilitation ot Lock & Dam 10. IR AWD YYPE OF BIT L' ¥ 7 /40
No. 2, Monongahela River T BXYUS 7o YCTUIYIoON Thavs 1090 = 3y ——
JE COCATION (Comumerss o Staieu River wall vonolith| MSL
R-23, 6.7' U.S. of R-24 Jofht and 5.8 17 WANUF ACTURER'S OUBIGRATION OF DAILL
L ORILLING AGENCY lanawar rom river rare Fafling Skid Pip
|_USAE-WES I3 TOTAL NO. OF OVEN- | ssTuURBLD L UNDISTURSLO
4 MOLE NO. (Ao shswmn an Wrommg fitle) . BUADEN SANPLES TAREN ‘ :
on0 i mumbew BR WES R-5-86
s oeece 14 TOTAL NUMSER CORT SORES 17
Dan Tavlot -_— 15. ELEVATION GROUND PATER
& DIRECTION GF WaLE e DATE woLE TTARTED TcomiaTen
venvicar (D]iNchingo ____________ OKs. FROM VERY. ! 18 Dec 8S i 24 Jan 86
n 17. ELEVATION TOP OF WOLE 730.5'
7. 2 1307 ove 57.5' comcrece 18. TOT AL CONE RECOVERY FOR soming Rock 99 N
§. OEPTH OMILLED INTO ROCK 23.2' shale 19. IGNATURE OF INSPECTOR
s. YoraL oEmTw oF woLE 20.7' cote Murrell
come |sox om nguan
ELEVATION| DEFTH |LEGEND] A ey | R4S ='éﬁﬁ’," SAMPLE|  (Drdiing reme. .:--‘-::’::_ seetn ot
L) b < 4 . 1 v
— -—
JA -
= Concrete: .
- Looks good. Entrained air, —
- A entrapped air. :
R0 caximum size 1/2". -
] -
= ' =
= e Aggregate - natural and —
= crusned., siliceous and [~
- calcareous, maximum Size —
b p.o 2 __ .} —
‘ I A =
— -
| EIN 3
= -
| 8.0} —
don —
1 — —
4 A -
— —
. 0_] : —
‘ E7N 2
{ —_ —
5.0.— 2 —
-~ —
A i
) 3 [~
- e
6.0——] A [
:;/V""‘ [—
—~ -
7.0 =
— Concrete: -
e A Looks good. Entrained atr, -
T entrapped air. -
pm Maxioum size 1/4". [~
= Aggregate - natural and —
8.0—:A crushed siliceous and cal- —
- reous, maximum size 2 1/4". [
— -
- -
s - A 3 .
3 -
- -
3 9.0 — —
1A =
- -
— [
- JAN -
:N"“ :
ENG FORM ) TIONS ARE OBSOLLTE. PROJECT Rehabilitaction ot ~OLL wo.
3 Ny 836 previous eoitionsa 0L Lock & Dam No. 3¢ uonon- R WES R=5-8¢
! (TRANSLUCENT) gahela River
B67
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—" - -~ < ~ v : Ty T T
Hele Ne.BR WES R-5-RA
IvisIiOn INSTALLATION L Dam No. ‘1 SNELY 2
DRILLING LOG j Chio River HOnonganelaofl:\':: " ! —l‘” 10 sweers
osecy Rehabilitacion ot Lock & Dam 0. SIZE AND TYRE OF OIT &0 v = -1t
No. 2, Mc~nnganeia River T VYR v TN s s
LOCATION (f naves v Sttt QLVEr wWall donollth MSL
R-23, 6.7' U.S. of R-24 Joint and 5.8'  [TT WaAWUFACTURENT OENICNATION OF ORILL 1
} * OALLING AGENCY  landward ITO@ LIVEY [3CE Failing Skid Ri:
AE-WFS _ﬁ_ TOYAL MO. OF OVER. . esYume LD L UROISTURBED
Y 2&::0. (Ao shoum en araweg muf BR WES R-5-86 SAMPLES TAREN ! H
T AT R RS : 1a. TOTAL cont soxes 30
15 ELEVATION GROUND WATEN
> Dan_Tavior —soiTe
6. DIRECTION OF HOLE 1eTARTED e bl o
Klvenvicar [(Jiucumeo _________ 0€e. FROW veAT, '6. DATE wore ! 18 Dec 85 24 Jan 86
—_—— 17. ELEVATION TOP OF NOLE 730.5"
. y
T or ov 57,5 concrete 19. TOTAL CORE RECOVERY ¥rom somua  Rock 99 1
8- OEPTH DRILLED INTO ROCK 23.2' shale 19. IGNATURE OF INSFECTOR
9. TOTAL OKLPTH OF wOLE ag . 7* Scott Murreil
CLASBIFICATION OF WATERIALS I CORE {8ax OR REMARKS
n vou{ OERTM jL (Dosiorons RECOV- 3ANELE]  (Dcting o wmiar wos. dowsi ot
. ] « L] . ! []
2 aals _'A =
- Concrecte: :—_
— . Looks good, sounds good. -
) 3 A entrained air, entrapped -
4 11.6— air, maximum size 1/4". —
- 4 —
;A Aggregate - natural and -l
3 crusned, maximum Size -
b - 2-1/4", siliceous and -
12.0— A calcareous. —
3 -
— -
} _A .
13. O dmned [~
| ER 2
14,0 -l
1 = A 5 —
= j—
15.0 E
b =A =
) — —
16.0— MB Concrete: Run: 1 -y
- Looks good, sounds good. Begin: 16.1° -
= A Entrained air, entrapped End: 21.3° ~
e air, maximum size 1/4". D.T.: 1 hr 21 mim -
s . D. Press: 220 -
— Aggregate natural and RPM: 2100 f—
17.91 A crushed, maximum size Rec: §5.0' -
- 2-1/2", siliceous. Loss: 0.2' {n hole -
7 100 6 o
:A E
=
4
p 18.0—_1 -l
4 A g
3 - -
19.0 =5
-1 -
:/v”' -
= AN —
' 20.0 -
ENG FORM ) PROJCT Nehabilitation ot HOLK MG,
. ybids 8318 srevious toiTIONS AR OBsOLETE. Lock & Dam No. 2. Momone BR WES R-$-¢
(TRANSLUCENT) gahela River
y B68
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CiVISion INSTALLATION LOCK 3 Ja@ ™. oo SHELY
ORILLING LOG Ohio River Mononganela River L, 10 gueers
\. “moiscY Rehabilitation or Lock & Uam 0. NI amo TY™E Q¥ MY n'' X 7 3/4"
No. 2. Monongahela River W -
LOCATION (Comumatos or Station) River wall Jonoligh MSL
R-23, 6.7' U.S, of R-24 Joint and 5.8' [T WANUFACTUREW S OUNGNATION OF DRILL |
T OMiLLinG AGEWCY  landwatd TTom rIVEr T4C¥ | failine Skid ai®
USAE-WES . 13, TOTAL nO. OF OVER. TieTURS&D T UnesTUASED
Y 2&:':0. (As ansen an draowmg "ll-! BR HES R_s_sb BURDEN SAMSLES Ylll'!
| T TR e : te. TATAL MUMBER CORE SONES 32
Dan Tavlor 15 ELEVATION GROUND WATER
& OIRECTION OF HOLE . DATE wOLE TsvamvEOD |comeLav LD
Kvenvicar (Qiwcuinen ote. sacu vear. | ! i8 Dec 85 i 24 Jan 86
17. ELEVATION YOP OF HOLE 730.5°
W ar ove £7.5' congrete \a. TOTAL CORE RECOVERY #OR BominG  Rock 99 .
8. DEFTH ORILLED INTO ROCK 23.2' shale 9. HIGNATURE OF INSPECTOR
9. YOTAL OEPTH OF HOLE ag. 7* Scott Murrell
% CORE {POX OR REwaARNKS
CLEVATION] OEPTH (LEGEND| “‘”""&'.'.‘3'.'.’.'..'.‘"“"“ Recov. |samnLe (Dettiang 1o wmrer osa. o of
L} 20 < d . | - " e
=1 100 —
- -
—ng -
A 5
= 7 -
21 .0 -
Al =
3 -
e -
— —
:A Run: 2 :
- Begin: 21.3° -
22 0 [—
— End: 26.2' =
I3 A D.T.: 2 hr 00 min [T
—— Rec: 5.0' -l
— Loss: 0.2' in hole =
:P""~,_._ MB Rebar, 3/4" at 22.8'. D. Press: 220 o
2348~ Concrete: 100 ReM: =100 —
- Looks good, sounds good. —
- Entrained air, entrapped -
- A air, maxioum size 1/2". —
3 Aggregate - siliceous, —
- -
24 0—4 natural and crushed, I
:A maximum size 1-1/2". 8 -
_ -l
250 —
— -
_~T——gMB 2" Conduit pipe. [
: —
26 " MB [
4 A =
3] —
3 Run: 3 E
b Concrete: Begin: 26.2' -
2764 eo Looks good, sounds good. End: 31.0' -
q e Entrained air, enttapged D.T.: 2 hr 00 min —
_A air, maxisum size 1/2". 100 D. Press: 220 -
= Aggregate - siliceous, RPM: 2100 —
pn natural and crushed, max~ . Rec: 5.0 -
— ~1/4". Loss: === -
28,6 ioum size 2-1/ —
1A =
[—
B Rebar, 1" diameter, at -
" 27.0', 27.2', and 27.5'- —
A 28.0'. -
29. -
A =
30.0 10 -
ENG FORM PROJECT Kehapliltatlon ot nOLL %O.
am 3y L1836 srevious toiTions ane ossoLere. Lock 8 Doma st onons B wES R
(TRANSLUCENT) gahela River EE
B69
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- v T ’
- ~
Hole No, =X WES R-5-86
EINTECT) ‘ INITALLAYION LUCA + vdll aU. <, SeleT -
DRILLING LOG l Ohio River Mononganelia River or 10 sugers
t. #RoJECT Rehabilitation or Lock & Dam

No. 2. Monongahela River

0. S1z€ anD TYmE or 0T ' X ] 3/4°

LOCATION (Comumares ar Staitany  HiVer Wall MONOLLC
213, 6.7' U.S. of R-26 Joint and 5,8' |
S ORILLING AGENCY sdndwara Tom rive

N 7" A punaeE
L MSL

i WANUFACTURER T OLHGNATION O omiee |
Failing Skid Rig

V'SAE-WES

ry 2«.:“'10. (Ao shnon wn argumg titiet BR WES R-5-86

13, TOTAL NO. OF OVER. | orsTUMBCO , UnDIsTURSED
SURDEN SAMPLES TAKEN | :
18, YOTAL cone soxas 32

18 ELEVATION GROUND FATER

S NAME OF DAILLEN
Taylor
6. OIRECTION OF nOLE

T9TaARTRD | COMPLETY RO

1s. DATE HOLE :
Elveaviear (Jincuineo o%e, FROM veaY. | 18 Dec 85 i 24 Jan 86
17. ELEVATION TO® OF MOLE 730.5"
. or '
L 67.5° copcrege 9. YOTAL CORE RECOVERY POR 8OMING  Rock 99 .
8. OEFTH DRILLED INTO ROCK 23.2' shale 9. SIGNATURE OF INSPECTOR
9. TOTAL OEPYH OF MOLE ap. 7' Scott Murrell

CELEVATION| DEPTH |LEGEND|
-« s < 4

CLASIIPICATION OF WATERIALS Aot 1s0x On REuAnxs
(Docareptiary

RECOV- [SANMPLE (Drilting tane, weior iooe, Somh of
ERY ~O. Teanering, el il sigmiicars)

Aggregate ~ siliceous,
natural and crushed,
saxipum size 2.

TJ
~
.

l LLTEL&LLULBUJIU“
>l P > P
&

w
L

. i 1]
Jv.ujA
3 10

e ETAY

Concrete:

Looks good, so.nds good.

Eatrained air, entrapped

air, maximum size 1/2".

Run: 4

Begin: 31.0'
1t End: 36.2°
D.T.: 2 hr 42 min
D. Press: 220
RPM: =100
100 Rec: 5.1'
Loss: 0.1' in hole

IIUPII(FTHPHlflllrﬂ”l[llllﬂ‘ﬂﬂlTl[HllﬂTﬂﬂ[Tlr”ﬂﬂl”ﬂlﬂﬂlIIIHT]]—]WII”TIHIH

12
35. Ha
36 0] 4 .
3
—
-—JA Concrete: Run: &
3 Looks good, sounds good. Bun; e
3 Entrained air, entrapped air Eei'n‘él 2;2
37 .04 A maximum size L/4", Dn'l‘. O.hr 57 mi
- 5 win
- Aggregate - siliceous, D. Press: 240
3 natural and crushed, maximum 13 RPM: =100
- size 2". Rec: 5.1°
aA Loss: -
38 4
] 100
3 A
m
19.03/\
=
40 .0
E":::ef“ 1836 saevious torTiONs ang cesoLeTE. ;':;'::z S::‘:‘“g““’" ot noLL na.
(TRANSLUCENT) gahela Rlvero. » Momon- R WES R-5-8
B70
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gahela River

PR S

Lock & Lam No. I, Monon-

- h - v |}
".'. “..JK "‘.ES R-S-Bé
0IVISION INSTALLATION LUL_.'* a Jddl V. e INELY 5
DRILLING LOG Ohio River Mononganelia niver l“ 10 sueers
1. PROIECT RehabiliCacion of Luck & Jda 10. WZE AND TYPE OF BIT h'' X ] 3/4
No. 2, Mononganela River g CRE- 7 r~
JLCGTATION (Camematos oo Srmrw _ RiVET Wall .}OEQIIEh MSL
R-23, 6.7' U.S. of R-24 Joinc and 3.8 (17 GANUF ACTURER'S GEIIGNATION OF GATLL
3 OAILLING AGEWCY N S Failing Skid Ra.
USAE-WES 13. TOTAL NO. OF OVER- e TUABKD TWHOISTURSED
o 2‘-:':& (Ao strun an areweng uno! BR WES R=5-86 SURDEM SAUPLES TAXEN | H
R ANE OF ORICCCA 4. TOYAL come soxes 32
Dan Tavlo; 15. ELEVATION GROUND WATER
6. DIRECTION OF NOLE 1avamveED |CoMPLETED
ElvenricaL Jineuinao . 0%, FAOM vEAT. '% DaTE MoLE i "9 Dec 85 24 Jan 86
— 17. ELEVATION TO® OF WOLE 730.5"
7. THICKNESS OF OVERGUARDEN 67.5' concrete o ToTer cone nECovERY Fom somme Rock 99 "
8. DEFTH OMLLED 7O AOCK 23.2' shale 9. IGNATURE OF INSPECTOR
s. TOTAL 0EFTR OF woLE 39.7° Scott Murre.l
Q©wevaTion otr:n Leceno| ““'"'c“,‘,‘;'_‘ﬂ"_‘,’;:""""' ::::3;:\4'- :25‘5.-: (Drwtine .—2:1':‘.!:"‘:.:_ gomh ut
. e - v .
-vU:V__ —
- —
A -
— 14 =
= E
od A
3 =
— Concrete: —
A Looks good, sounds good. Run: 6 , —
j Entrained air, entrapped Begin: “;2 [
h2. air, maxipum size 5/8". End: 46.2 -
— A D.T.: 2 hr 42 ain —
- Aggregate - siliceous, 15 RPM: =100 —
MB natural and crushed, max- D. Press: 240 -
imum size 2-1/4". Rec: 5.0' =
A 100 Loss: 0.1° =
R Comments: Barrel came {—
up without core. t:
A Fished for it without [~
- success. Tried again [~
21 Jan and recovered -
R core. -l
— —
rb.a—u } —
j e
-
= -
g A o =
- -
3 [~
GS.O—-A —~
pe A
k6. 0]
A e
_.A Concrete:
] Looks good, sounds good. Run: 7
» . L]
- Entrained air, eatrapped Begin: 46.2
7.6 A i maxtmua size 1747 100 End: 47.5°
- D.T.: 1 hr 08 min
— D. Preas: 240
T RPM: %100 _
1
- Rec: 1.3
-4A 17 Loss: ~—
48.9—_: Comments: Striations
- on core caused by
_3 A retrieval.
a9.<>—§A
=
j MB 100
k0.0
E"_G‘:?'R“ 1836 pagvious LOITIons ane ostoLere PROJLCT Rehabilitation ot HOLE WO

BR WES R-5-¢

R



Mele Ne.sA WES R=5-46

CivisIon IMSTALLATION LOCK a wd@ o0, o, IMELY o
ORILLING LOG Ohio River Mononganela K:iv~r or 40 suge-s

1. PROJECT ~enabiiication of Lock & Uam 10. SIZE AWO TYPE OF ®1T h' ¥ T 1/4"
No. 2, Monongahela River R

ATION (Comametos or Stasmw _ ALVEC wWall STONOLL MSL
R-23, 6.7' U.S. of R-24 Joint and 5:8 T NAWGF ACTURTA T GEHCHAT 00 OF GRILT
3 ORILLING AGENCY Y Failing Skid Rir

ol -

USAE-WES 1. TOTAL KO. OF QVER- eI ED TURDISTUR 8O
& HOLE WO (AsGmem en wewwa sitisl BR WES R-5-86 GUROEN SAMPLES TAKEN ¢ :
ta, TOvAL 2en cong soxes 12

S NAME OF ORILLER

Dan Tavlor
& DIRECTION OF noL ‘evamveO | COmPLETROD

13, ELEVATION GROUND RATER

Bivemricar [Jimerines ome. FROwW vumY. '8 DATE moLt ! 13 Dec 85 - 24 Jan B6
V7. ELEVATION O OF WOLE 730.5"
[r. TiicxNEss OoF ovensurDEN 47.5' concrete o ToTeL Comt mtcoveny rom some Rack 99 "
8. OEFTW BAILLED InTa AOCK 23.2° shale 9. HIGNATURE OF IN3PECTOR
9. TOTAL OEPYN OF wOLE QQ.7' Scott Murreil
LLtvarion] oerTw |Lrceno| CLASKFICATION OF WATERIALY RECOv: [TUPLE|  (Drotong romm s oe. dwmeh of
eoarge; [ 0. nsstwriag, sie.. if sigmeticanmt
. o L2 L] = . .
Concrece: Run: 8
A Looks good, sounds good. Begin: 47.5'
Entrained air, entrapped End: 2.3°
air, saxioum size 1/2". 100 D.T.: 1 hr 1! mia
’ A Aggregate - siliceous, 18 D. Press: 240
51. natural and crushed, maximum RPM: =100
\u size 2-1/2". Rec: 4.8'
A Loss: ~—
3
203
= A
- 4B
) P . Run: 9
oncrece: Begin: 52.3'

Looks good, sounds good.

A Entrained air, entrapped End: 57.1°
Ej i " D.T.: 2 hr 2l =in
53. atr, maxizum size 1/2". 19 D. Press: 240
Aggregate - siliceous and RPM: 100
A calcareous, natural and %0 Rec: 4.5°
crushed, maximum size 2-1/4' Loss: 0.4 ground up

Comments: Break atc
$5' had missing section

54. A 1B approximately 0.4' due

to section being broken

up. This section

was removed from core

A barrel as aggregate and

loose pieces of con-

Ty e T e T T v T T T T T I e T T v e e e i p v e v P e vy vy T TS

55. MB crete. This is best
estimace of length of
MB section. Measuring
-:A tape ivweiea tu dottom
= of hole read 57.1°.
= 20
56.6 A
—
3A
-
7.9+
3 :L"“NHB Run: 10
p Concrete: Begin: 57.1°
e A Looks good, sounds good. End: 62.3'
3 Entrained air, entrapped D.T.: 1 hr 45 min
- air, maximum size 1/4". D. Press: 240
SB.O:A Aggregate - siliceous and :’PH. Zsl(‘)(')
- calcareous, natural and i-ec.- .
h crushed, maximum size 2-1/4" 21 0ss: 0.1" 1n hole
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Corps of Engineers, USAE

Waterways Experiment Concrete Report Structures Laboratory
Station P. 0. Box 631
Vicksburg, Mississippi
Project Examination of Concrete, L/D #2 Date 15 March 1988

Monongahela River

Samples

1. Twenty-one cores were taken from the concrete at Locks and Dam
No. 2 on the Monongahela River. One core was drilled into the backfill
area beyond the concrete esplanade.

2, Nine of the cores were taken from horizontal holes. The remain-
ing twelve cores were taken from vertical holes. Five of the vertical
cores were drilled through concrete and into foundation rock. The cores
are identified in Table 2 (with Cores Received Section).

Test procedures

3. All of the material from the twenty-one cores was examined in the
field and again in the laboratory. The quality and condition of both the
concrete and the foundation rock were noted. Representative samples of
both material types were selected for more detailed examination and test-
ing. Pileces of concrete that contained visible evidenée of poorer-quality
or significant reaction products were specifically chosen. The concrete

samples examined in detail are identified below:

Concrete
Orientation Depth Technology Division
Field 1d. in Wall of Sample Serial No.
L-1 vertical 0.0- 3.15-ft Pitts-13 CON-1
L-6 horizontal 1.2~ 1.40-ft Pitts-13 CON-12
L-7A vertical 39.5-43.1-ft Pitts-13 CON-29
M-1 vertical 32.6-35.75~ft Pitts~13 CON-51
M-2 horizontal 0.0- 1.0-ft Pitts-13 CON-60
M-5 horizontal 0.0- 3.3-ft Pitts-13 CON-63
R-1 vertical 0.0- 1.65-ft Pitts-13 CON-110
R~4 horizontal 0.0- 3.1-f¢t Pitts-13 CON-112
R-5 vertical 31.0-33.2-f¢t Pitts-13 CON-97

4, Samples for physical tests of the concrete were taken from both
sound and poorer quality material. This was done to obtain the information
on the "best case”" and "worst case' material in order to ascertain just how

bad the "bad" concrete was.
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5. Samples from six of the cores were cut, ground smooth, and photo-
graphed. They were examined both visually and with the aid of a
stereomicroscope.

6. The exterior surface of cores Pitts-13 CON-1, CON-60 and CON-112
were photographed.

7. A sawed slab from the top portion of sample Pitts-13 CON-112 was
etched in dilute hydrochloric (HCR) acid to expose reaction rims present on
some of the coarse aggregate. The etched surface was then examined both
visually and with a stereomicroscope.

8. Cement paste concentrates were prepared from all six core samples.
These were examined as tight-packed powder samples by X-ray diffraction (XRD).

9. Fine-grained white material was noted at the border of a piece of
porous limestone coarse aggregate in sample Pitts-13 CON-112. The aggregate
was located in a preexisting fracture surface. A small portion of the powder
was collected and examined by XRD; the aggregate and surrounding paste were
photographed.

10. Representative pieces of each coarse aggregate type were selected
and examined by XRD.

11. Thin sections from four cores (Pitts-13 CON-1, CON-29, CON-60, and
CON-112) were prepared and examined using a polarizing microscope. The thin
sections were chosen from areas of the cores that represented typical con-
crete. Sections from cores Pitts-13 CON-60 and CON-112 contained coarse
aggregate with rims.

12. All X-ray diffraction patterns were made using an X-ray diffracto-
meter with nickel-filtered copper radiation.

Results

13. The concrete placed at the lower elevations in the three lock walls
was easily distinguished from the concrete placed at the upper elevations.
Aggregate used in the concrete at lower elevations was natural river sand and
gravel with well rounded edges. Photograph Cl represents concrete placed at
the lower elevations in all three walls., The natural river gravel was com-
posed of coarse and fine-grained sandstone, siltstone, igneous and gneissic
rock particles and some carbonate rock. Some of these particles were frac-
tured, and several had either reaction or weathering rims. A few particles

has siderite cores with a rim of geothite. The fine aggregate consisted of a
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mixed composition. The mineral composition of eight typical coarse aggregates
is shown in Table Cl.

14, The conccete paste in the lower elevations of all three walls was a
dark grayish color, except in arezs where carbonation had occurred. The con-
crete is air-entrained and contains some entrapped air volds (voids >1 mm in
diameter). No cracks were noted in the paste.

15. A general description of the concrete from the upper level each

wall follows:

Land Wall Cores

16. The concrete placed at the upper elevations in the land wall
(Pitts-13 CON-1, CON-5, CON-10, CON-12, and CON-29) was made using crushed
limestone coarse aggregate and a natural, mixed composition fine aggregate.
The coarse aggregate was a dense, dark colored material, consisting of calcite
and trace amounts of clay (Table Cl). No reaction rims were noted in this
aggregate (Photograph C2).

17. The concrete paste in the upper elevations of the land wall was a
dark grayish color, except for areas where carbonation had occurred (Photo-
graph C2). It was air-entrained and contained some entrapped air. No cracks
were noted. Photograph C3 shows the surface concrete condition at boring L-1

(Pitts-13 CON~1). The surface concrete of the other borings in the land wall

was similar.

Middle and River Wall Cores

18. The concrete at the upper elevations of the middle and river walls
was made using natural river gravel as coarse aggregate and a natural, mixed
composition fine aggregate., The predominant rock type was dolomite, with some
particles of igneous and metamorphic rock. The dolomite had well rounded
edges, reaction rims (Photograph C4), and some weathering rims. Horizontal
cores taken from above the upper pool level in both locks had good exterior
surfaces; no cracking was noted. Hairline cracks in both paste and aggregate
were present to a depth of approximately 0.4-ft in cores Pitts-13 CON-60,
CON-110, and CON-112. Cores Pitts~13 CON-60 and CON-112 were taken from below
the upper pool level on the land face of the middle wall and the land face of
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the river wall, respectively. The exposed surfaces of these two cores were
moderately weathered with exposed aggregate. Photograph C5 shows the con-
dition of the Pitts-13 CON-112; CON-60 was similar.

19. The concrete paste in the upper elevations of the middle and river
walls was a light gray color. Entrained and entrapped air were present,
Concrete from boring M-1 (Pitts~13 CON-51) contained entrained air although it
was reported in the field logs that it was not air-entrained.

20. The slab of concrete from core Pitts-13 CON-112 that was etched in
dilute HC¢ showed that the rimmed areas on coarse dolomite aggregate dissolved
at the same rate as the nonrimmed areas.

21. The paste concentrates of cores Pitts-13 CON-1, CON-29, CON-51,
CON-60, CON-110, and CON-112 showed similar compositions by XRD. Calcium
silicate hydrate (C-S-H), calcium hydroxide (CH), ettringite, and tetracalcium
aluminate carbonate-ll-hydrate (monocarboaluminate) phases of hydrated port-
land cement were present in each sample. Hydrogarnet was also identified in
Pitts-13 CON-29. Unhydrated portland cement was detected by XRD in the paste
concentrates, occurring as one or more of the calcium aluminoferrite solid
solution series.

22. The white powder found around the coarse aggregate (Photograph C6)
in sample Pitts-13 CON-112 contained calcium carbonate as three different
minerals; calcite, aragonite, and vaterite. No other crystalline phases were
identified in the powder.

23. Table Cl gives the mineralogical data for several coarse aggregates
examined by XRD. The sandstones examined from concrete in lower elevations
contained mainly quartz, feldspar, mica, and clays. One igneous particle also
contained a monoclinic amphibole. The dark, dense, crushed limestone rock
used in the upper elevations of the land wall was mainly calcite. A trace of
clay mica was also present. The brownish coarse carbonate rock used in the
upper elevations of the middle and river walls contained a large amount of
dolomite. In every case but one, the carbonates (calcite and dolomite) were
about equal in amount, or there was more dolomite. Clay was also present in
these rocks.

24, The examination of petrographic thin sections made from four con-
crete samples showed both normal hydrated cement paste with C~S-H and CH pres-~
ent, and paste that was highly carbonated. The amount of CH present in the

concrete was fairly high for areas that were not carbonated. Isotrcpic
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material that was probably C-S-H gel was abundant in the paste. Unhydrated
portland cement was identified in the thin sections as calcium silicates and
calcium aluminoferrites. The sections made from samples Pitts-13 CON-60 and
CON-112 showed coarse aggregate with euhedral and subhedral crystals of dolo-~
mite in a fine-grained calcite matrix. The section made from sample Pitts-13
CON-112 had a portion of the large aggregate seen in the lower center of
Photograph C4. The rock has a reaction rim, but no visible damage or reaction

product at the rock-paste interface was found in the thin section.

Discussion

25. 1In general, the concrete in the three lock walls appears to be in
good condition and is competent. The damaged concrete is confined to the
lock walls below the upper pool level, and this 1s minor,

26. The damaged areas are in the exposed ends of the horizontal cores
taken from areas below the upper pool level in the locks. The damage con-
sisted of etched surfaces, leaving aggregate exposed, and as hairline cracks
normal to the direction of coring that extended to a depth of 0.4-ft. The
etching is probably due to chemical action.

27. The XRD results of examination of paste concentrates and the exam-
ination of thin sections using a polarizing microscope showed that some car-
bonation of the paste had occurred. The extent of carbonation is minor,
except in areas near the surface of lock walls where the carbonation occurs
mainly as calcite. Some carbonation has occurred throughout the paste as
indicated by the presence of monocarboaluminate. The resulting hairline
cracks may be due to this carbonation of the paste causing carbonation

shrinkage.
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Table Cl
Mineralogical Composition of Selected Coarse Aggregate from
Locks No. 2 Concrete by X-ray Diffraction
Sample Identification
Pitts-13 CON-
T 2@ 2 5L 60 60 10 11z
Minerals Agg. 2 1 4 1 1 2 2 2
Clays
Kaolinite X X X X
Clay-Mica X X X X X
14A Material X
Nonclays
Quartz X X X X X X
Feldspar X
Mica X
Calcite X X X X
Dolomite X
Siderite
Goethite X
c7
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PITTS -13 CON -29

Photograph Cl. Concrete from L-7A. The coarse aggregate

is mainly coarse and fine-grained sandstone. The dark

particle near the lower center has a rim of goethite and

a core of siderite. The dark rims are mainly weathered
rims. Some rims are reaction rims
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Photograph CZ.
is crushed

O -
TTS-13 CON- 1

A -

Concrete from L-1. The coarse aggregate

limestone. No reaction rims are present

PITTS =13 CON - 1

Photograph C3.

Surface concrete at L-1.

The surface

concrete is in good condition
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Photograph C4. Concrete from R-4., Hairline cracks are

through coarse aggregate and paste. Note the reaction

rim around the aggregate at the bottom center. The

texture of this aggregate 1is crystalline dolomite with
a matrix of fine-grained calcite
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PITTS -13 CON - 112

Photograph C5. Concrete from R~4. This shows the sur-
face concrete in the lock walls. The surface has been
etched. Coarse aggregate is exposed
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Photograph C6. Concrete from R-4, Note the white powder
around the coarse aggregate. The composition of the pow-
der is calcite, aragonite, and vaterite
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Corps of Engineers, USAE
Waterways Experiment Petrographic
Station Report

T T

Structures Laboratory
P, 0. Box 631

Vicksburg, Mississippi

Project Examination of Rock from Locks and
Dam No. 2, Monongahela River

Date 1 December 1986

Samples

1. Six cores were drilled into foundation material at the site; two

of these cores were drilled through backfill material beyond the land wall.
This material was received at the Structures Laboratory (SL) on 26 February

1986. Descriptions of the material received are shown below:

i
|
i
|
i
|

|
|
J
|
|

|
!

Field CTD
Location and Id. Id. No. Sample Types
¥ Land Wall Backfill Pitts-13 DC-1 Slag and gravel backfill. Blue-
BR WES L-2 to DC-18 gray, brown, and gray shale;
: soft to mod. hard.
gLand Wall Backfill Pitts-13 DC-19 Slag, steel, gravel, and clay
IBR WES L-5 to DC-33 backfill. Blue-gray, brown, and
gray shale; soft to mod. hard.
Lend Wall Pitts-13 DC-34 Shale, gray and red, soft to
1 BR WES L-74 to DC-53 mod. hard. Gray shale, silty,
1 i mod. hard to hard.
Middle Wall Pitts-13 DC-54 Gray shale, soft to mod. hard.
BR WES M-1 to DC-65 Brown shale, soft to mod. hard.
b Red and gray shale, soft to mod.
' i hard.
|
Middle Wall Pitts-13 DC-66 Gray shale, silty, mod. hard.
BR WES M-6 to DC-75
River Wall Pitts-13 DC-76 Gray shale, silty, mod. hard.
@R WES R-5 to DC-84

\
Samples representing three types of shale, distinguished by color, were

iselected for testing from the six cores.
|

Test Procedures

! 2. All of the cores were inspected in the laboratory, and hand sam-

ples were taken to verify field descriptions. Each sample was then

ktharacteristics.

ﬁnspected visually and with a stereomicroscdbe to determine physical
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3. A portion of each rock type sample was air dried, ground to pass a
45-uym (No. 325) sieve, and examined by X~ray diffraction (XRD).

4. Two sedimented slides of clay-sized material (<2 uym e.s.d.*) were
made from the samples containing predominantly clay minerals. Both slides
were examined by XRD following air drying. One slide was X-rayed again after
saturation with glycerol. The remaining slide was heat treated at 350°C for
one hour to dehydrate clay minerals and examined by XRD in a static nitrogen
atmosphere in order to prevent rehydration of the clay minerals during
examination.

5. An X-ray diffractometer with nickel-filtered copper radiation was
used for all XRD work.

Results

6. Blue-gray shale. The sample consisted of bluish-gray (dusky blue-
green, 5 BG 3/2) (The Rock Color Chart Committee 1975)** shale that was soft

to moderately hard, moderately weathered, and very fine grained (<0.l mm)
(Headquarters, US Army Corps of Engineers (HQUSACE) 1975). The rock contained
numerous healed horizontal fractures and an open vertical joint. Some areas
contained calcareous nodules and iron staining. Major mineral constituents of
the rock were quartz, plagioclase feldspar, and clays. The clay minerals
present were kaolinite, clay-mica, chlorite, and vermiculite.

7. Brown shale. This sample consisted of a moderate brown (5 YR 3/4)
(The Rock Color Chart Committee 1975) shale that was soft to moderately hard,
slightly weathered, and very fine grained (<0.1 mm) (HQUSACE 1975). The rock
contained numerous open horizontal fractures and occasional calcareous nod-
ules. Major mineral constituents of the sample were quartz, plagioclase feld~-
spar, and clays. The clay minerals identified were kaolinite, clay-mica,
chlorite, and vermiculite.

8. Gray shale. By far the most abundant of the three rock types, this
sample was an olive gray (5 Y 4/1) (The Rock Color Chart Committee 1975),
silty, moderately hard to hard shale. It was slightly weathered and very fine
grained (<0.1 mm) to fine grained (0.1-0.4 mm) (HQUSACE 1975).

* Equivalent Spherical Diameter
** See References at the end of the main text.
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It remained intact when submerged in water. The rock had some iron staining
and contained numerous calcareous nodules. Major mineral constituents were
quartz, plagioclase feldspar, and clay minerals. The clay minerals present
were kaolinite, clay-mica, chlorite, and vermiculite,

9. The mineral composition of all three samples is shown in Table 1.
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Mineralogical Composition of Three Samples by X-Ray Diffraction

Table 1

Blue-Gray Brown Gray
Constituents Shale Shale Shale
Quartz X X X
Plag. Feldspar X X X
Kaolinite X X X
Clay-Mica¥* X X X
Chlorite X X X
Vermiculite X X X
* Clay-sized mica.
D5
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