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20. Abstract

~&Pursuant to Public Law 92—367 , Phase I Inspection Reports are prepared
under guidance contained in the recoemended guidelines f or  safety
inspection of dams, published by the Office of Chief of Engineers,L Washington, D. C. 20311 . The purpose of a Phase I investigation is
to identify expeditiously those dams which may pose hazards to human 2
life or property. The assessment of the general conditions of the darn
is based upon available data and visual inspections. Detailed
investigation and analyses involving topographic mapping , subsurface
investigations, testing, and detailed computational evaluations are
beyond the scope of a Phase I investigati on; however , the
investigation is intended to identify any need for such studies. -..., 

~~~~~~ - - -. - ---- . ---- -- - ~~~~~--- ____)

/ Based upon the field conditions at the time of the field inspection
and a].]. avaUa~~e engineerir~g data , the Phase1l report addresses the
hydraulic, hy,drologic, geo~.6gio, geoteohnio ,/and struotura~( aspects of
the darn. The engineering/techniques employéd give a rea~~nably
accurate a%sesrnnent of t)ce conditions of )1~e darn. It shóuld be
realized ,that certain ~Sgineering aspec~4 cannot be fully analyzed
during a Phase I inap~6ti cn. Assessment and remedial measures in the
report include the requirements of additional indepth study when

\necessar~ .

Phase I reports include project information of the darn and
appurtenances, all existing engineering data, operational procedures ,
hydraulic/hydrologic data of the watershed , dam stability, visual
inspection report and an assessment including required remedial
measures.
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C PREFACE

This report is prepared under guidance contained in the
Recommended Guidelines for Safety Inspection of Dams , for

• Phase I Investigations . Copies of these guidelines may be
obtained from the Office of the Chief of Engineers, Washington ,
D.C. 20314 . The purpose of a Phase I investigation is to
identify expeditiously those dams which may pose hazards to
human life or property. The assessment of the general
condition of the dam is based upon available data and visual
inspections . Detailed investigation and analyses involvin g
topographic mapping, subsurface investigations testing, and
detailed computational evaluations are beyond the scope of a
Phase I investigation ; however , the investigation is intended
to identify any need for such studies .

In reviewing this report , it should be realized that the
reported condition of the dam is based on observations of
field conditions at the time of inspection along with data
available to the inspection team. In cases where the reser-
voir was lowered or drained prior to inspection , such action ,
while improving the stability and safety of the dam, removes
the normal load on the structure and may obscure certain
conditions which might otherwise be detectable if inspected
under the normal operating environment of the structure.

It is important to note that the condition of a dam depends
on numerous and constantly changing internal and external
conditions, and is evolutionary in nature. It would be
incorrect to assume that the present condition of the dam
will continue to represent the condition of the dam at some
point in the future. Only through continued care and
inspection can there be any chance that unsafe conditions be
detected.

Phase I inspections are not intended to provide detailed
hydrologic and hydraulic analyses. In accordance with the
established guidelines, the spillway design flood is based
on the estimated “Probable Maximum Flood” for the region
(flood discharges that may be expected from the most severe
combination of critical meteorologic and hydrologic conditions
that are reasonably possible), or fractions thereof. Because
of the magnitude and rarity of such a storm event, a finding
that a spiliway will not pass the design flood should not be
interpreted as necessarily posing a highly inadequate condi-
tion. The design flood provides a measure of relative

• spillway capacity and serves as an aide in determining

I the need for more detailed hydrologic and hydraulic studies,
considering the size of the dam, its general condition
and the downstream damage potential.
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PEASE I INSPECTION REPORT
NATIONAL DAM SAFETY PROGRAM

S
Name of Dam: Mink Creek
State: Virginia
County: Albemarle
Stream: Mink Creek
Date of Inspection: 17 November 1978

BRIEF ASSESSMENT OF DAM

Mink Creek Dam , a homogeneous earthen dam approx imately 370 feet
long and 39 feet high, is owned and operated as a flood control
structure by the Town of Scottaville , Virginia. The visual inspec-
tion and review of engineering data , made in November and December
1978 , indicate no deficiencies requiring immediate attention.

The emergen cy spillway will pass 50 percent of the Problem Maximum
Flood ( PMF ) without overtopping which is considered inadeq uate but
not seriously inadequate for the “small” size-”high” hazard classi-
fication of Mink Creek Dam . Visual observations during the inspec-
tion indicated no evidence of embankment instability or piping, and
stability analyses reviewed show a sufficient factor of safety for
the downstream slope.

It is recommended that stability analyses be performed on the up-
stream slope assuming full drawdown conditions, or at a minimum,
drawdown fr om normal pool . It is also recommended that the erosion
gullies in the approach channel to the emergency spillway and the
settled areas behind the side wall on both sides of the impact basin
be filled and reseeded. An annual maintenance and inspection program
should be initiated; at which time the previously mentioned mainte-
nance items should be scheduled. A formal warning system should also
be considered for the occupants of dwellings located downstream of
the dam.

____ 

Original signed by~MICHAEL BAKER , JR., INC. ST.JBMITz~u: 3AM~~ A W&LSE
James A. Wals~t

Mi~~~~l
ek 

~~~~~~~~~~~~~ Chief, Design Branch
original signed bj~RECOMMENDED: 7~~~ 11, GOODWIN

e Ba er, I I I , P.  . Zane M. Goodwin
Chairman of the Board and Chief, ~~~t~~~ rt fq~ed by;
Chief Executive Officer

APPROVED: Douglas L. Railer
Douglas L. Haller

t Colonel, Corps of Engineers
District Engineer

FEB 23 7070Date ________________________• * MICHAEL
~ BAKER III ~
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PHASE I INSPECTION REPORT
NATIONAL DAM SAFETY PROGRAM

NAME OF DAM: MINK CREEK ID* VA 00352

SECTION 1 - PROJECT INFORMATION

1.1 General

1.1.1 Authority: Public Law 92—367, 8 August 1972,
authorized the Secretary of the Army, through
the Corps of Engineers to initiate a nati onal
program of safety inspections of dams through-
out the United States . The Norfolk District
has been assigned the responsibility of
supervising the inspecti on of dams in the
Commonwealth of Virginia.

1.1.2 Purpose of Inspection: The purpose is to
conduct a Phase I inspection according to the
Recommended Guidelines for Safety Inspection
~~~b~ii~~~me main responsibility is toexpeditiously identify those dams which may
be a potential hazard to human life or property.

1.2 Description of Project

1.2.1 Description of Dam and Appurtenance s: Mink
Creek Dam is used primarily for flood control;
although, the dam was also designed for
emergency water supply during fires for the
Town of Scottsville , Virginia . The dam is a
homogeneous ear thfill structure about 370 feet
long and 39 feet high . The top of dam is
15 feet wide and is at elevation 321.0 feet
above Mean Sea Level (M.S.L.). Side slopes
of the dam are 2.5 horizontal to 1 vertical
(2.5:1) on the downstream side and 3:1 on the
upstream side.

The principal spiliway consists of a 42 inch
diameter reinforced concrete pipe. This
pipe is served by a 10 foot square drop-inlet
structure (riser ) with 3 by 7 foot openings
on three sides maintaining normal pool at an
elevation of 301.0 feet M.S.L.  An impact basin
consisting of a baffle wall and end sill is
located at the end of the pipe so that dis-
charges will not erode the toe of the dam.

I
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The emergency spillway is a vegetated, earth,
side-channel spiliway located outside the a
right abutment of the dam . It has a bottom
width of 50 feet and has a control section
with an elevation of 313.0 feet M.S.L. Side
slopes in the emergency spillway are cut on
1:1 slopes.

A 36 by 36 inch sluice gate is located on the
upstream side of the riser with an invert
elevation of 289.5 feet M.S.L. and can be
used to drain the reservoir.

1.2.2 Location: Mink Creek Dam, located near the
Town of Scottsville, Virginia, is situated on
Mink Creek about 2000 feet above its conflu-
ence with the James River.

1.2.3 Size Classification: The dam, which has a maxi-
mum height of 39 feet, is classified as a “small”
size structure as defined by the Recommended
Guidelines ~~~ Safety Inspection ~~~~~~~

1.2.4 Hazard Classification: Because of its close
proximity to the Town of Scottsville, Virginia,
and the dwellings immediately downstream; the
dam is classified as “high” hazard in accord-
ance with guidelines contained in Section 2.1.2
of the Recommended Guidelines for Safety
inspecti ?~~~ii. The hazard classifica-
tion used to categorize dams is a function of
location only and has nothing to do with its
stability or probability of failure.

1.2.5 Ownership: Mink Creek Dam is owned by the
Town of Scottsvi].le, Virginia.

1.2.6 Purpose of Dam: The dam is used for flood
control and as an emergency water supply for
fires by Scottsville , Virginia.

1.2.7 Desiqn and Construction History: Initial
design of Mink Creek Dam was done by Richard L.
Williams, Consulting Engineer, Roanoke,
Virginia. Final design was done by John
McNair and Associates, Waynesboro, Virginia
for the Town of Scottaville. The dam, completed
in November of 1977, was constructed by Moore
Golf, Inc., Culpeper, Virginia.

• - NAME OF DAM: MINK CREEK
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1.2.8 Normal Operating Procedures: According to
the report on dam operation (see Appendix VI),
under normal operating conditions; the main
slide gate on the inlet of the 42 inch diameter
outlet pipe is completely open and water
flows into the riser over the weir openings
at elevation 301.0 t M.S.L. When the
stream channel downstream of the dam becomes -ffull of water from backwater from the James
River, the main slide gate is closed allowing
no additional discharge from the dam. I. the
James River channel is not full, then the
main gate is left open and the dam will
automatically hold back excessive flows from
the Mink Creek watershed.

1.3 Pertinent Data

1.3.1 Drainage Area: The dam controls a drainage
area of 0.92 square miles.

1.3.2 Discharge at Dam Site: No major flooding has
occurred during the brief life of the dam
since November 1977.

Principal Spiliway:
Pool level at emergency

spiliway crest 263 c.f.s.
Pool level at top of dam . . . . 297 c.f.s.

Emergency Spiliway:
Pool level at top of dam . . . . 3200 c.f.s.

1.3.3 Dais and Reservoir Data: Pertinent data on
the dam and reservoir are shown in the fol-
lowing table:

TABLE 1.1 DAM AMD RESERVOIR DATA

Reservoir
Capacity

Elevation Area Acre- Watershed Length
Item feet M.S.L. acres feet inches feet

Top of dam 321.0 17.4 226 4.61 2400
Emergency spillway crest 313.0 11.0 88 1.79 1400
Principal spillway

crest 301.0 5.5 30 0.61 1000
Streambed at centerline

of dam 282.0 — - — —

p
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SECTION 2 - ENGINEERING DATA

2.1 Design: The design data reviewed included the fol-
lowing:

1) Copies of the Design Plans for Mink Creek Dam
by John McNair and Associates. These design
plans incli~ded typical sections of the dam,soil borings locations, borrow areas loca-
tions, outlet structure plans, impact basin
details, and emergency spillway sections.
Plan and typical sections of the dam are
included as Plates 1, 2 and 3 (Appendix I).

2) Specifications for the Mink Creek Dam by John
McNair and Associates.

3) “Supplemental Engineering Study, Mink Creek
Dam Emergency Spillway, Scottsville, Virginia”
by John McNair and Associates, April 1977
(Appendix V). The study discusses the adequacy
of the Mink Creek Dam emergency spiliway. It
states that the emergency spillway can safely
pass a peak flow from a storm with a precipita-
tion of 12 inches in a 6 hour period under
saturated ground conditions. It further
states that larger storms with greater precipita-
tion would result in overtopping and possible
failure with a great deal of damage downstream
in the Town of Scottsville.

4) Report on “Mink Creek Dam Operation” by
Edward A. Mahoney, December 1977 (Appendix VI) .
The report discusses suggested operation of
the dam including a description of the facility,
problem of flooding, storm on Mink Creek
watershed, “superstorm” and dam safety, gate
operation , and fire line operation .

5) Soil and Geological Studies, Mink Creek Dam
(Appendix VII). Included is a report by
E. 0. 000ch and Associates on seven soil test
borings, laboratory soil tests, geological
and soil studies and discussions on the
geology, cutoff trench, spillway, and embank-
ments . The study recommended that slopes of
3:1 and 2.5:1, upstream and downstream respec-
tively, be used and that a grout curtain would
not be needed under the dam. The report also
stated that a concrete-lined spillway section
over much of the spillway might not be necessary
and that the floodplain soil from under the
embankment need not be removed.

t
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— I
Also inc1ude~ are boring logs and pressure• tests results extracted from “Mink Creek
Dam and Reservoir Report and Preliminary
Engineering,” dated 8 April 1976 by Balzer
and Associates; Geotechnics, Inc.; and Richard L.
Williams, P.E.

All existing data, with the exception of the Specifica-
tions which were returned to the Town of Scottaville,
have been filed with the Norfolk District for future
reference.

2.2 Construction: The dam was constructed by Moore Golf,
Inc., Culpeper, Virginia in 1977. The dam was offi-
cially dedicated in November 1977.

2.3 Operation: The dam is operated and maintained by the
Town of Scottsville. Operation is automatic except for
periods when the James River causes backwater flooding
in the Town of Scottsville. According to the report
(see Appendix VI), the main gate is closed at this time
which restricts outflows from the dam and helps to
reduce flooding. Although not presently operational,
the dam is also designed to provide water for fire
supply for the Town of Scottsville. According to
design (see Appendix VI), the main 42 inch gate would
be closed creating a pressure head on the 12 inch
waterline which is taken off the outlet conduit just
upstream of the gate.

2.4 Evaluation

2.4.1 Design: The design drawings were generally
adequate for review. However, no design
calculations were available.

2.4.2 Construction: No construction reports or as-
built drawings were available to evaluate
construction methods or alterations. How-
ever , external structures were in accordance
with design relative to size, type and loca-
tion.

2.4.3 Operation: Operation of the dam and reservoir ,
which involves closing the 42 inch main gate
when the James River has backed up into Mink
Creek, should be reevaluated. This procedure
prematurely uses up storage while producing
little or no benefit. By closing the gate
and prematurely using the flood storage, a
flood flows from the emergency spilivay may
actually be greater than if the gate had been

I
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I

left open. If closing the gate causes the
emergency spiliway capacity to be exceeded
and the dam to be overtopped, a resulting
failure could be catastrophic. For this
reason the gate should not be closed in an
effort to obtain additional flood control .

I

I
’
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SECTION 3 - VISUAL INSPECTION

3.1 Findings

3.1.1 General: The dam and its appurtenant struc-
tures were found to be in good overall condi-
tion at the time of the inspection on 17 November
1978. The problems noted do not require
immediate remedial treatment, but they should
be corrected as part of a regular maintenance
program. Noteworthy deficiencies observed
are described briefly in the following para-
graphs. The complete visual inspection check
list is given in Appendix III.

3.1.2 Dam: The embankment was in good condition.
Patches of grass are growing in portions of
the upstream riprap and the downstream rock
gutters. Driftwood is scattered on the
upstream shoreline.

3.1.3 Appurtenant Structures: The concrete struc-
tures including the riser (see Photo 2) and
impact basin (see Photos 3 and 4) are intact
without damage. The only deficiency observed
was some minor settlement and erosion of the
earth backfill near the ends of the concrete
walls for the impact basin.

3.1.4 Emergency Spillway: The spiliway can function
for overflow conditions as designed, but
there are some deficiencies which include
erosion gullies (see Photo 5) in the approach
channel at the shoreline, minor clear seepage -

in the discharge channel and moderate erosion
with rock breakage in the cut slopes. The
discharge channel of the emergency spillway
is shown in Photo 6.

3.1.5 Reservoir Area: The reservoir area did not
have any significant shoreline erosion.

3.1.6 Downstream Channel: The downstream channel
(see Photo 4) is unobstructed and well formed
with stone riprap adjacent to the impact
basin , bedrock bottom and soil slopes further
downstream.
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3.2 Evaluation

3.2.1 Dam: The embankment is in good physical
condition. The driftwood should be removed
because of the possibility of the primary
spiliway clogging. The flow from the toe
drain should be monitored during periods of
high reservoir levels to detect any signifi-
cant increase in flow.

3.2.2 Emergency Spiliway: The erosion gullies in
the approach channel should be repaired and
protection against erosion from surface
runoff should be provided. Surface runoff
should be diverted by drainage ditches for
erosion protection in both the approach
and exit channels. The erosion and sloughage
in the cut slopes do not appear to be serious
at this time.

3.2.4 Appurtenant Structures: The settlement and
erosion of the backfill adjacent to the walls
of the impact basin should be repaired with
compacted soil and the area should be reseeded.
Surface runoff should also be diverted.

3.2.5 Reservoir Area: The reservoir area is in
good condition. A staff gage should be
installed to monitor reservoir levels above
normal pool.

3.2.6 Downstream Channel: The downstream channel
is in good condition.

NAME OF DAM: MINK CREEK
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SECTION 4 - OPERATIONAL PROCEDURES

4.1 Procedures: Operational procedures are generally dis-
cussed in paragraphs 1.2.8, 2.3 and 2.4, and Appendix
VI. The normal reservoir elevation is maintained by the
riser crest.

The reservoir can be drained by use of the 36 inch
slide gate on the upstream face of the riser.

4.2 Maintenance of Dam: The Town of Scottsville, the
owner, is responsible for maintenance of the dam.

4.3 Maintenance of Operating Facilities: The Town of
Scottsville is also responsible for the maintenance of
the operating gates. The hand crank for the gates is
kept at the Town office within 0.5 mile of the dam.

4.4 Warning System: The report presented in Appendix VI
calls for constant monitoring of the dam during major
floods. It is recommended that a formal emergency
procedure be prepared and prominently displayed, and
furnished to all operating personnel . This should
include:

1) How to operate the dam during an emergency
(portion included in Appendix VI).

2) Who to notify, including public officials, in
case evacuation from the downstream area is
necessary.

3) Procedures for evaluating inflow during
periods of emergency operation (portion
included in Appendix VI) .

The occupied dwellings situated immediately downstream
of the dam indicate the importance of an effective
warning system.

4.5 Evaluation: The maintenance and operation of the dam
appear to be sufficient. Records of high flows and
gate operation should be kept, if possible, for future
use. A staff gage should be installed for this purpose.

Op ration of the dam and reservoir, which involves
closing the 42 inch main gate when the James River has
backed up into Mink Creek, should be reevaluated. This
pr’~cedure prematurely uses up storage while producing
little or no benefit. By closing the gate and prematurely

• 0
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using the flood storage, flood flows from the emergency
spillway may actually be greater than if the gate had
been left open. If closing the gate causes the emergency
spillway capacity to be exceeded and the dam to be
overtopped, a resulting failure could be catastrophic.
For this reason the gate should not be closed in an
effort to obtain additional flood control.
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SECTION 5 - H~DRAULIC/HYDROLOGIC DATA

5.1 Design: A report by John McNair and Associates “Mink
Creek Dam Emergency Spillvay” (see Appendix V) and
another report by Edward A. Mahoney, “Mink Creek Dam
Operation” (see Appendix VI) were the only design
hydrologic/hydraulic data available for review in
preparing this report .

5.2 Hydrologic Records: No rainfall or stream flow records
were available at the dam site.

5.3 Flood Experience: No major flooding has occurred on
Mink Creek since the dam was completed in 1977.

5.4 Flood Potential: The performance of the reservoir was
analyzed by routing the various floods listed in Table 5.1.
All routings began with the reservoir level at the
principal spillway crest.

5.5 Reservoir Regulation: Pertinent dam and reservoir data
are shown in Table 1.1, paragraph 1.3.3.

Regulation of flow from the reservoir, except for f ire-
fighting supply, is automatic. Normal flows are main-
tained by the riser crest (elevation 301.0 feet M.S.L.).
Water entering the 3 foot high by 7 foot wide rectangu-
lar openings on the north, south and west faces of the
riser flows through the dam in a 42 inch diameter
concrete conduit. Water flows past the dam through an
ungated, earth, side-channel emergency spillway when
the reservoir level rises above the crest of the emer-
gency spillway (elevation 313.0 feet M.S.L.).

5.6 Overtopping Potential: The probable rise in the reservoir
and other pertinent information on reservoir performance
for the Probable Maximum Flood (PMF), 1/2 PI~ and 100-yearflood are shown in the following table:

0.

, I
4
I
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TABLE 5.1 RESERVOIR PERFORMANCE
4

Hydrographs
Item -~~~ Normal 100 Year 1/2 PM? PM?

Peak flow, c.f.s.
Inflow — 1634 4540 9080
Outflow — 334 3680 8850

Peak d cv., ft. M.S.L. 301.0 313.7 321.1 323.7
Emergency spillway
(d cv. 313.0 feet M.S.L.)

Depth of flow, ft. (a) - 0.3 4.9 6.7
Avg. velocity, f.p.s. - 2.9 12.0 14.0

Non-overflow section
(d cv. 321.0 feet M.S L.)

Depth of flow, ft. - 
• 

- 0.1 2.7
Duration of overtopping hrs. - - 0.2 1.2
Average velocity, f.p.s. - - - 2.7

Tailwater d cv., ft.
M.S.L. (b) 282.0 — — -

(a) Actual depth at control section not including velocity head.
(b) Tailwater at time of inspection.

5.7 Reservoir Emptying Potential: The 36 inch slide gate
located on the upstream face of the riser will permit
withdrawal of about 135 c.f.s. with the reservoir level
at the spiliway crest and will essentially dewater the
reservoir in about 8 hours neglecting jnflow.

5.8 Evaluation: Mink Creek Dam, classified as a “small”
size-”high” hazard dam, is required to pass a spillway
design flood of a size between 1/2 PM? and PM? according
to the Recommended Guidelines for Safety Inspection of
Dams. Where there is a given range for the spiliway ~~signflood, the magnitude that most closely relates to the
involved risk was selected. Due to the proximity of
the homes located immediately downstream from the dam
(see Photo 4), the spillway design flood is equal to
the PM?.

Mink Creek Dam has a maximum discharge capacity at the
top of dam of 3500 c.f.s. The dam is able to pass
approximately 50 percent of the PM? without overtopping.
According to its classification, the dam and spiliway are
insufficient to pass the PM? and therefore the spillway
is considered inadequate but not seriously inadequate.

Conclusions pertain to present day conditions and the
effect of future development on the hydrology has not
been considered.
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SECTION 6 - DAM STABILITY

6.1 Foundation and Abutments : The bedrock at the dam site
consists of phyllites or fissile greenstone which is —

actually a chlorite actinolite schist as described in
the test boring logs and the geologic report. There is
a deep zone of weathering and soft seams. Fract8res are
ex~ensive. The dip of foliati on ranges from 10 to
45 toward the east or southeast. The strike varies
also because of folding. There are scattered quartz
veins. The bedrock is in the Evington Group of the
Precambrian System. According to the letter from E. 0.
Gooch and Associates (Appendix VII) ,  pressure tests on
the borings by Geotechnics , Inc . indicate that there
was “very little if any water loss” in the fractured
greenatone. The pressures used duplicated the normal
pool of the reservoir and were performed at the cutoff
trench depth of 12 feet. The soils above the bedrock
are variably comprised of brown, red , micaceous, silty
sand, clayey silt and silty clay with rock fragments to
a maximum depth of 20 feet with an average depth of 6
feet . The soils are classified alluvium, colluvium ,
residuim and fill with a low permeability.

6.2 Stability Analysis

6.2.1 Visual Observations : No evidence of insta-
bility in the embankment or cut slopes was
observed. No seepage was observed in the
embankment, abutments or foundation that
would suggest an unstable condition. The
seepage flow from the toe drain (estimated at
0.3 g.p.m.) is clear and considered normal.

6.2.2 Design Data: A stability analysis was per-
formed on the embankment by E. 0. Gooch and
Associates in 1976 using the dam criteria of:
15 foot top width, 3:1 upstream slope, 2.5:1
downstream ~1ope, 33 foot height, floodplain 

~soil 0 = 35 with C*O,2embankment soil 0 = 24
with C = 1000 lbs /ft. ~nd mass weight of
the soils = 120 lbs./ft . . The soil strength
data was obtained from direct shear tests and
appear reasonable for the soils described in
the test borings . (A description of the
testing procedure was not available.) The
downstream side the rapid drawdown condition
on the upstream face was not considered.
E. 0. Gooch and Associates reasoned that the
full, reservoir condition will exist for only
a few days
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Thirty-five trial failure surfaces through
the embankment and the underlying floodplain
soils were studied. A copy of the Soil and
Geological Studies including the stability
analysis is presented in Appendix VII. The
minimum factor of safety obtained was 2.64
which was considered adequate for the down-
stream slope. Therefore, it was considered
unnecessary to remove all of the soil in the
floodplain to bedrock.

6.2.3 Operating Records: No operating reports for
the dam were available for this report .

6.2.4 Post-Construction Changes: No alterations of
the dam were apparent since construction .

6.2.5 Seismic Stability: Mink Creek Dam is located
in Seismic Zone 2. Therefore , according to
the Recommended Guidelines for Safety Inspec-
tion~~T’~i~i7 the dam is co~itdered to haveno hazard from earthquakes provided static
stability conditions are satisfactory and
conventional safety margins exist.

6.3 Evaluation: The embankment section chosen for the
stability analysis was compatible with the dimensions
of the dam, and the soil parameters are reasonable for
the soils tested at the three locations selected .
Therefore, the stability analysis is acceptable with a
safety factor of 2.64 .

Although the amount of drawdown from normal pool would
be 11.5 feet, standard engineering practice requires
stability analyses during rapid drawdown. A stability
analysis on the upstream slope should be performed
assuming full drawdown conditions or, at a minimum,
drawdown from normal pool .
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SECTION 7 - ASSESSMENT/REMEDIAL MEASURES

7.1 Dam Assessment: The dam will, pass approximately 50
percent of the PM? without overtopping, which is considered
inadequate but not seriously inadequate according to
criteria established by the Recommended Guidelines for
the Safety Inspection of DamT1~F’i~ ’sia1l” size-”hij~”
hazard category. There were no findings as a result of
this inspection that would indicate the structure of
the dam is unsound . No evidence of sloughing or seepage
indicating embankment distress was observed during the
field inspection . The stability analyses that were
provided indicated a high factor of safety on the
downstream slope . No stability analyses were performed
for the upstream slope .

As-built drawings and hydrology/hydraulic computations
were not available for this dam. Visual inspection
indicated no serious departure from design drawings.

The dam will not require urgent remedial treatment.

7.2 Recommended Remedial Measures: It is recommended that
stability analyses be performed on the upstream slope
assuming a full drawdown condition or , at a minimum,
drawdown from normal pool. The inspection of the Mink
Creek Dam revealed the following maintenance items
which should be scheduled by the owner during a regular
maintenance period. These are :

1) The erosion gullies on the reservoir approach
slope to the emergency spillway should be
filled and reseeded. The surface water
should be diverted to drainage channels
for protection against erosion .

2) Place compacted fill and reseed the areas
behind the side walls on both sides of the
impact basin to prevent erosion and allow for
drainage away from the walls.

3) Remove driftwood from the upstream slop, of
the dam.

• 4) Initiate an annual maintenance and inspection
program with records of the inspections .

• 5) Consider a formal warning system for the
occupants of dwellings located downstream of
the dam.

6) Reevaluate the operational procedure of c3os-
ing the main gate valve to store floodwaters .
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CONTENTS

Photo 1: View of Top of Dam Looking Toward Emergency Spiliway

Photo 2: Riser of Outlet Structure in Reservoir

Photo 3: Impact Basin Showing Baffle Wall, End Sill and
R.iprepped Exit Channel

Photo 4: Impact Basin, Downstream Channel, End of Emergency
Spiliway (Right Side of Photo ) and Homes in Down-
stream Area

Photo 5: Erosion at Approach Channel to Emergency Spiliway

Photo 6: Downstream View of Emergency Spiliway

Note : Photographs were taken on 17 November 1978.
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CNECK LIST
HYDROLOGIC AND HYDRAULIC DATA

ENGINEERING DATA

S
DRAINAGE AREA CHARACTERISTICS: 0.92 sg.mi.

301.0 ft. M.S.L .

ELEVATION TOP NORMAL POOL (STORAGE CAPACITY): (30 ac. -ft .)

ELEVATION ENERGENCY SPILLWAY CREST
(STORAGE CAPACITY): 313.0 ft. M.S.L. (88 ac.-ft.)

ELEVATION MAXIMUM DESIGN POOL: Unknown

ELEVATION TOP DAM: 321.0 ft. N. S. L.

CREST: Emergency Spiliway

a. Elevation 313.0 ft. M.S.L.
b. Type Earth side— channel with vegetative cover
c. Width 50 ft.
d. Length 450 ft. total (180 ft. approach, 15 ft. level section, 155 ft.

exi t)
a. Location ~pillover Outside right abuthent
f .  Number and Type of Gates None

OUTLET WORKS: ____________________________________________

a. Type Drop—Inlet concrete riser
b. Location Riser in reservoir with 42 In. R .C.P.
c. Entrance inverts 301.0 ft N S.L, (nç~n~1 oQo~d. Exit inverts 282.0 tt. I4.~.L. ~out1~~ 42 In ~~C P  5-I
e. Emergency draindown ~aciiities 36 in. slide gate

HYDROMETEOROLOGICAL GAGES: 
- 

None at dam si te
a. Type -
b. Location 

_______________________________________________

c. Records _____________________________________________

MAXIMUM NON—DAMAGING DISCHARGE 500 c.f .s. (estimated In report by McNaIr
Assoc .)

Name of Dam: MINK CREEK
‘
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APPENDIX V

SUPPLEMENTAL ENGINEERING STUDY
MINK CREEK DAM EMERGENCY SPILLWAY

SCOTTSVILLE, VIRGINIA
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SUPPLEMENTAL ENGINEERING STUDY

MINK CREEK DAN EMERGENCY SPILLWAY

SCOTTSVILLE, VIRGINIA

John McNair and Associates
Consulting Engineers
Waynesboro , Virginia

April 21, 1977
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V PURPOSE -

The purpose of this report is to evaluate the safety of the

Mink Creek Dam emergency spillway as presently designed. Specifically ,

three basic questions will be addressed, these being:

1. With the spillway as presently designed , under what storm

conditions could the dam fail? What is the return period

for the storm which would cause failure?

2. If failure of the dam occurs, what would be the effect on

downstream structures and property?

3. If the emergency spiliway was enlarged to increase its

capacity, what would the cost be and what would the increased

capacity mean as far as the possibility of failure of the dam?

DISCUSSION

The existing emergency spiliway has a maximum capacity of

approximately 3,000 cubic feet per second (cfs). In order to predict

the size storm which would generate this quantity of flow, flood

hydrographs for the Mink Creek drainage area were prepared based on

theoretical models of similar drainage basins. The actual size of the

rainstorm required to produce a flow of 3, 000 cfs depends upon the

condition of the soil cover preceeding the rain. Under normal ground

conditions (ground not saturated from previous rains), a rainstorm of

14 inches in a six hour period will produce a peak flow of approximately

3,000 cfs. If it is assumed that the ground is completely saturated

prior to the occurrence of a rainstorm, a 12—inch rain over a six hour

period will produce a peak flow of approximately 3,000 cfs.

V-l
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the beginning of the storm. It is normally assumed that the PMP

will not occur at the same time as saturated ground conditions .

Two methods were used in an attempt to quantify the return

periods of storms having a rainfall intensity of 12 and 14 inches

in a six hour period. The first method is the method developed by

Gumbel which is used to predict the return period for extreme

values for which data is not available. Rainfall in inches per 6

hour period was plotted against recurrence interval in years on

special probability paper . Rainfall intensities for various return

periods were taken from a series of curves developed by the U. S.

Weather Service for Lynchburg. When rainfall intensities were

plotted against recurrence interval in years for 2, 5, 10, 25, 50

and 100-year storms, the plot results in a straight line. With

this procedure, it ii theoretically possible to predict the

recurrence interval of large storms. Using this method, a storm

with a recurrence interval of 1,000 years results in an 8-inch

rainfall in a six hour period . Projecting the line even further for

a 12-inch rainstorm results in a return period of 100,000 years.

The use of this technique to estimate return periods results

in rather large numbers which begin to become meaningless for

the size storm we are concerned with.

Another method was also used in an attempt to determine the

return period. DeWiest and Waters (2) used the Weather Service

rainfall intensity frequency curves in an effort to predict

rainstorms beyond the 100 year period. This method uses an

arithmetic plot of the precipitation in a six hour period plotted

against the return period in years. Plotting precipitation in

‘1-3
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a six hour period versus return period and projecting beyond the

100—year storm results in a graph in which the return period for

storms greater than the 100—year storm can be estimated. Using

this method, a 12—inch rainstorm in a six hour period has a return

frequency of approximately 600 years. A 14—inch rainstorm in a

six hour period has a return frequency of approximately 750 years .

It should be mentioned that a rainstorm with a return period of

100 years has a magnitude of approximately 5.5 inches in a six

hour period.

Use of such terms as the 600 year storm might lead erroneously

to the conclusion that such storms might never happen. Such is

not the case, since such storms have occurred as evidenced by the

record storms mentioned previously. Such storms have occurred in

the past and probably will occur again in the future. The

difficulty is attempting to predict the return period for such a

large size storm in a particular area.

The spiliway meets, with one exception, the criteria for

all of the record storms which have occurred. However, the

possibility does exist that a storm exceeding 14 inches could occur.

Indeed , such a storm could occur in the year following completion

of the dam. Because of the large storm required to produce a flow

exceeding 3,000 cfs, pinpointing the exact return period of such a

storm is as much a matter of conjecture as it is a matter of exact

analytical analysis.

The next question concerns the affect on the population and

property downstream from the dam should the dam fail. Prior to

discussing impact of dam failure, it is important to consider the

V
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effects downstream should the emergency spiliway operate. Should a

14-inch rainstorm occur, the emergency spiliway would be operating

at peak capacity but the dam should not fail. The houses imeediat.ly

downstream from the dam would be th. most adversely affected should

the emergency spiliway operate at its peak capacity . The stream bed

at this point is only about 10 feet wide and has a carrying capacity

of only about 500 cfs . Should the emergency spillway be operating

at peak capacity (3 ,000 of s) ,  there would be a tremendous amount

of turbulence at the point where the emergency spiUway enters

the stream bed. Erosion will most likely occur in the area

inaediately downstream from the dam where the steep slope from the

emergency spil.lway meets the gradual slope of the stream bed.

In addition, water from this emergency spillway will sp: 1 out of

the existing stream bed into the narrow confines of the valley.

The extent of damage depends upon the amount of water which the

emergency spillway is carrying . If only about 500 cfs flows over

the emergency spillway, little damage would actually occur since the

stream could probably handle this amount of flow from the spiliway.

The portion of Mink Creek which runs through town has a carrying

capacity of approximately 700 cfs. Should the emergency spiliway

be operating at peak capacity , localized f looding will probably

occur in th. town because of the limited carrying capacity of the

st eam.

The d~~~ge which would occur to the dam should the flow exceed

3,000 of s is dependent upon the duration of overtopping as well

as the height of water over the dam. It is estimated that if the

peak f low reaches 3,500 cfs, the height of water over the darn will

I
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be approximately 6 inches. If peak flow reaches 8,000 cf s, height

of water over the dam will be approximately 2.5 feet. Should the

darn be overtopped , it is most likely (but not certain) that the dent

will fail. Normally, earthen dews do not fail instantaneously and

release all water behind the darn at one time. Failure of the dam

would probably be gradual with water being released as the darn fails.

It is almost impossible to predict with any degree of accuracy the

exact volumes or flows which would move down the valley floor through

the town. Undoubtedly, the entire area lying in the valley floor

both immediately downstream of the dent and the town itself would be

severely damaged.

Should a storm occur large enough to overtop the dam, there

would be only a short amount of time between the filling up of the

water impoundment pond behind the dam, operation of the emergency

spillway, and overtopping of the dam. Because of the small drainage

area behind the darn , the flood would reach a peak very quickly.

(The peak would also pass very quickly.) Using the unit hydrograph

developed for the drainage basin for a 28-inch rain in a 6 hour

period , the time between when the emergency spillway began operation

and overtopping of the dam would only be about 1 hour . Should

such a storm occur , evacuation procedures would have to be started

quickly in order to insure safety of persons below the dam.

- It is interesting to consider what would happen to the town

should no dam be present. If a rainstorm of 14 inches in six hours

occurred the peak flow would still be. approximately 3,000 cf a.

In the narrow valley immediately downstream from the darn site, the

average depth of water in the valley would be approximately 3 feet

with depths in the stream being greater than 3 feet with less water

on the higher sides of the valley. In the portion of town along
V- 6
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Mink Creek the average depth would be approximately 2 feet of

water with greater depths in the area of Mink Creek and lesser as it

spreads out in the higher valley sides. If a storm of 28 inches

fell in six hours, the depths and flows would be much greater.

The storm would peak at approximately 8,000 cfs which would cause

the water to rise to about 6 feet in the narrow valley i~~’ediately

downstream from the darn site with about 4 feet of water in the town.

The occurrence of such floods without the dam would also cause d~~ege

to the town and would also provide little warning to the residents

concerning the occurrence of such a flash flood.

The last question addressed by this study is the possibility

of expanding the capacity of the spillway above 3,000 cf a and

predicting the return period for the expanded spillway. The existing

darn site limits the size of the spillway that could be installed

because of existing property lines and the location of the houses

immediately downstream from the dam. It is possible to install

a 70—foot wide spiflvay (as opposed to a 50—foot spillway as

presently designed) at the existing site without infringing upon

property lines and the darn. Such a spillway would have a capacity

of approximately 4,500 cf a. This would give adequate capacity to

meet the peak flow from a storm of 18 inches in a six hour period.

Using the method described previously, this would place the return

period for the storm somewhere in the neighborhood of 1,000 years.

Estimated cost of increasing the capacity of the spillway to 4,500

cfs is approximately $20,000 for the extra earth work involved to

widen the apillway. This does not include the cost of any concrete

lining that way have to be installed in the spillway to protect
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against erosion when the spiliway is in operation. Although

expansion of the spillway to 70 feet provides some additional
I

safety factor (an 18—inch storm as opposed to a 14-inch storm,

or a return period of 1,000 years as opposed to 750 years) the

actual safety factor involved is rather small when discussing such

large size storms. In order to pass the maximum flood, the spillway

would have to be sized to carry peak flow (8,000 cfs) caused by the

Probable Maximum Precipitation of 28.5 inches in a six hour period.

To provide this capacity, the emergency spillway would have to be

125 feet wide. No attempt was made to assign a return period to

this size storm since it is considered to be the maximum precipitation

that could occur. An additional cost of at least $85,000 would be

incurred by construction of such a spillway. As mentioned before,

the present location of property lines and presence of houses

immediately downstream from the darn preclude the construction of

such a spillway without procurement of additional space and land

downstream from the dam. The cost mentioned above does not include

procurement of the additional real estate required nor the added

cost of liner should it be required.

While construction of 125—foot spillway would protect the dam

from overtopping should the PMP occur, a great deal of damage would

still occur in the town because of the peak flow (8000 cfs) being

discharged through the spillway.

SUMMARY

The emergency spiliway as presently designed will safety pass

peak flow from a storm with a precipitation of 14 inches in a 6 hour

v-8
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period under normal ground conditions or a storm with 12 inches

precipitation in a 6 hour period under saturated ground conditions. - 
I

Estimated return period for these storms is 750 years and 600 years,

respectively. Larger storms with greater return periods will cause

damage to the dam due to overtopping. The degree of damage is

- dependent upon the duration and magnitude of the peak flow. Failure

of the dam would probably be gradual but would cause a great deal of

damage downstream. If the spiflway were enlarged to pass the peak

flow from the Probable Maximum Precipitation, the apillway would
have to be 125 feet wide costing at least $85,000 (excluding coat

of additional property acquisition). No matter what size emergency

spiliway is provided, flooding and damage will occur if peak flow
from large rainstorms (i.e. 14 or 28 inches) is discharged over the

spiliway. With or without the darn, considerable downstream d~~~ge
can be expected from flooding caused by extreme rainfall..
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1

-MINK CREEK DAN OPERATION

Description of the Facility

Mink Creek dam is a flood-control facility located in

Albemarle County, Virginia.
The dam creates an impoundment of water on Mink Creek —

that prevents flooding of the northern part of Scottsville.

The dam is an earthen embankment about 35 feet high by 320

b ag. The embankment is about 205 feet wide at the bottom

and 15 feet wide at the top.

The main parts of the facility in addition to the em-

bankment are as follows:
1. The water outlet structure (tower)

2. The primary spiliway (42 inch diameter pipe)

3. The impact basin

4. The emergency spiliway

5. Grout curtain which underlies the centerline
of the dam.

The outlet structure contains two gates, a 36” drain

gate for emptying the lake , and a -42” gate for closing the

primary spillway for maintenance and pipe inspection. Con-

trols for the gates are on top of the outlet structure.

The outlet structure contains three (3) trash racks whose
lower level ii 301 feet above mean sea level. This controls

the lake to this level by allowing the water to flow over
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/

the trash racks, into the outlet structure, through the pri-

mary apillway, out the impact basin and down Mink Creek into

the James River.

The primary spillway is a lock-joint cast iron, concrete

lined, 42 inch pipe that is 202 feet long. It connects the

outlet structure to the impact basin and runs under the darn

perpendicular to the center line.

The impact basin is a concrete box that catches the water

from the primary spiliway and dissipates the energy of the

water so that it gently flows on down the creek to the river.

The energy is dissipated by hitting a baffle wall and falling

into a sump before flowing downstream. The entry from the

pipe into the impact basin is controlled by a 42 inch sluice

gate. This is the main gate for controlling water flow into

Mink Creek. This same gate would be used with some other

operations to get water into the fire line for emergency fire use.

The emergency spiliway is a 50 feet wide trench that
bypasses the darn. Its purpose is to keep water from ever

going over the top of the darn. It does this by betting the

water flow around the dam. The normal level of water in the
lake is 301 feet. When a rain occurs the water that runs off

from the rain will flow through the outlet structure. If a

storm with heavy rain occurs the outlet structure and the pri-
,~pi1lway

mary may not be able to carry off the water so the lake fills

up. Under normal condition the lake will, contain 30 acre-feet
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of water, covering 5% acres of area and fill to 301 feet

above mean sea level. A heavy storm could fill the lake to

313 feet above mean sea level with 88 acre-feet of water cover-

ing an area of 11 acres. The darn would store 58 acre-feet of

water or the amount of water from 8½ inches of rain in six

hours. More that this rain would run off through the emer-

gency spillvay which is at a level of 313 feet above mean sea

level. This maximum storage level is eight feet below the top

of the dam which is at 321 feet above mean sea level. Since

the channel of the emergency spillway is below the top of the

darn , the water will flow around the darn rather than ever flow

over it. This is the basic purpose of the emergency spillway .

The grout curtain is a layer of neat cement that was

pumped into the bed rock before the concrete pipe and the

earth fill were put in place. This grout was pumped into the

drill holes at a depth of 30 to 40 feet to seal off any cracks

so that the dam would be tight and not leak. Though the grout

curtain is not visible it is there and doing its job.

Problem of Flooding

The Town of Scottsville is situated close to the James

River at Horseshoe Bend. It was situated close to the river to

handle the river transportation of a century and a quarter ago.

Mink Creek runs south through the Town and empties into the

4 James River. Mink Creek drains a 600 acre watershed to the

east and a 300 acre watershed to the west. After a heavy rain,

the east watershed will carry about four to five times as much
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water as the west watershed. Mink Creek dam has been built to

retain water from the east watershed. The basic problem of

flooding is that when the Jathss River is full of water and

there is a heavy rain on the east watershed - - there is no place

for the Mink Creek water to go, so it floods the Town.

Storm on Mink Creek Watershed

A storm on the east watershed that is not excessive can

be contained in the dam. That is,the water storage capacity

of the dam will hold up to 8% inches of rain in six hours. If

the James River is not in flood stage and a storm occurs the

main gate should be left open. The dam will automatically hold

back excessive flow in Mink Creek Channel. The water level in

the lake will rise and the flow through the pipe will not exceed

the channel capacity . In this way the houses below the dam and

along the channel will be protected.

If a large storm that produces from 8% to 14 inches of

water should occur, then the maximum storage capacity of the
darn would be exceeded. Then water will flow around the dam

through the emergency spillway. Scottsville has had around 12

inches of water in six hours. If a large storm should occur

the main gate should be left open if water can flow in Mink

Creek. That is, if water can flow into the James River, let it

flow don’t try to hold it back.

Superstorm and Darn Safety

A superstorm would produce more than 14 inches of rain in

six hours. Scottsville has never had this much rain but the

VI-4
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a

worlds record was the 1969 storm in Nelson County that produced
I

23% inches of rain in eight hours.

A storm above 14 inches of rain in six hours would fill

the storage capacity of the darn and also flow past the dam in

the emergency spil].way. The emergency spillway will handle a

flow of 3000 cubic feet of water a second and the primary spill-

way will handle another 430 cubic feet of water a second. For

this reason, any time that the water begins to flow in the

emergency spiliway the darn should be watched very carefully.

If the emergency spillway begins to fill up the main gate should

be opened if it is not already open. This would allow 3430

cubic feet of water per second to bypass the dam. Water should
never flow over the top of the darn because the water could

erode and cut the dam. If this were to happen the dam could

release much of the water being stored with loss to property

downstream and even a possible loss of life. For these reasons,

when a superstorm occurs the dam should be watched constantly .

When more than 16 inches of water falls in six hours, evacua-
tion should be considered for people living along Mink Creek.
The problem is that with a storm of this magnitude there ii

really no place to go.

The weather bureau has estimated that it is theoretically

possible to get 28% inches of rain in six hours. This estimate

exceeds the worlds record by more than 50% . The following is
(

a table of rainfalls, flows and frequency of occurance that was

calculated for the Mink Creek east watershed by the engineering

firm that designed the dam .

VI— 5

.-~~~~
. —

‘
.

•• ‘ ,~
_
~ - __• 

~~~~ ~~~~~~~~ - 
I 

-

~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
~~~ 1R- ’ * _

~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~

-

~~~~~~~~
--- 

~~~~~



Mink Creek East Watershed

Rainfall Peak Flow Average Average no. of
in 6 hour Runoff in Flow years of q

period Cubic Ft/Sec c . f . s .  Recurrence

28%” 8000 2874 almost never

18 “ 4500 1815 1000
14 “ 3000 1412 750
12 “ 2670 1210 600

8%” 2000 851 500

Gate Operation

The main gate of the Mink Creek dam is. a 42 inch sluice

gate on the impact basin at the toe of the dam.

This gate should be left in the open position except for

unusual circumstances. There are two (2) times when the gate

should be closed.

I. When Mink Creek Channel is full of water due to

the James River flooding and the James has backed up into Mink

Creek the main gate should be closed.

2. When the water in Mink Creek lake is to be used

for emergency fire fighting the main gate should be closed.

Fire Line Operation

In case it is decided to use the water in Mink Creek lake
to fight a fire, it is necessary to do several things to get

water into the fire hydrant which is close to the impact basin.

1. Send two or three firemen from the firehouse

to Mink Creek dam with two gate cranks and one small rowboat .

2. One fireman starts right away to close the main gate.
p

-

-. 
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3. At the same time the other fireman carries the

boat and the other gate crank to the edge of the lake. He

then rows the boat containing the gate crank to the outlet

structure. He ties up the boat; puts the gate crank on the

top of the structure; assends the ladder and puts the crank

on the gear shaft and waits for a signal that the main gate

is closed .

4. When the first fireman gets the main gate

closed, he signals to the fireman on the outlet structure that

the main gate is closed . This can be done through a third

fireman on top of the dam or with a pair of portable radios.

5. When the signal is received at the outlet struc-

ture, the second fireman opens the lake drain gate a few inches.

This fills the primary spiliway pipe, the outlet structure and

the fire line to the hydrant.

6. The fire hose must then be connected to the hy-

drant and the hydrant turned on. -

The fire hydrant will supply almost ten million gallons

of water and the initial pressure will, be almost six pounds per

square inch. During the time of a fire emergency, the main

gate can be left closed without any problem.

* * *

-

.

Edward A. Mahone
December 15, 197
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APPENDIX VII

SOIL AND GEOLOGICAL STUDIES
MINK CREEK DAM
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CHARLOTTESVILLE. VIRGINIA

September 8, 1976

Mr. Ed Mahoney, Project Manager
Scottsville Flood Control Commission
P.O.8ox 272 . -

Scottsville, Virginia 24590 - 

- -

Re: Soil & Geological Studies
Mink Creek Dam

• 
- Scottsville, Virginia -

/ 

Dear Mr. Mahoney:

In accordance with our proposal to you dated August 16 , 1976
our firm has recently completed a series of seven soil test borings, laboratory
soil tests , geological and soil studies at the referenced site . In conducting these
studies we had access to a report prepared by Balzer and Associates , Geotechnics ,
Inc. and Richard L. ~Ytlltams • dated April 8, 1976. We studied the aforementioned
report , especiaUy as it related to matters of bedrock geology, soils and engineering
soil analysis.

The purpose of our study was to provide the firm of John McNa1r
& Associates, Consulting Engineers with soil and geological information and recoin-
mendations which would assist that firm in designing a safe and economical structure
at the proposed site.

Five of our soil test borings were made on or near the~centerllne
of the proposed spiliway. These borings were made (1) to determine the depth to
rock and or the hardness of the soil or rock at or near the bottom of the proposed
spiliway and In turn whether a concrete lined spiliway will be needed along the full
length of the spillway, (2) to obtain samples of soil from the sptllway area for •
laboratory testing to determine its suitability as fill material in the earth dam.

- Two of our borings were made in the soft flood plain soils under
the proposed cmbankrnent to determine the depth to oedrock and to obtain undis-
turbed soil samples for labon’P~y strength testing. ~rhe result~ of these strength -

tests were used in stability analysis of the proposed embankment.

- 
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Mr. Ed Mahoney. Project Manager
Pages Two
September 8, 1976 -

V

The location end ground surface elevation for each of these
borings was obtained by the McNatr firm. Tbc ~ievaUons are shown on our boring
logs. The location of our borings will be shown on an appropriate drawing In the
report to be furnished by John McNair and Associates • The boring logs which are
a part of this report, indic~.ite the types of soil , thickness and depth of each soil
layer , results of standard penetra tion tests • and the location of ground water and
bedrock, If found.

Our firm concentrated its laboratory soil tests on the materials
in the spiliway area and the flood plain under the embankment. These tests con-
sisted of compaction (AASHO T-99) , permeability and undrained direct shear tests
on representative samples of soil from these two locations. In order to check and
correlate our test results on the soils from the spiliway area with the tests made
by Balzer-Geotechnics - Williams on the proposed borrow area upstream from the
damsite , we ran Atterberg Limit and compaction (AASHO T-99) tests on a sample
of soil from the proposed borrow site . The results of our laboratory soil tests are
shown in Tables land2.  -

We understand that an earth dam approximately 33 feet high ,
with a crest at elevation 318± is planned for this site . it is to be used for flood
control and will normally store water to an elevation 301+ with a water depth of
about 16 feet.. During periods of excessive rainfall this dam will store Mink
Creek waters for short periods of time (one to two weeks) . These stored waters
will be released as the James River drops below flood stage at Scottsviile . As we
unders tand It , the emergency spiliway for this dam will only be operative during
exceedingly high intensity rainfall on the watershed of Mink Creek.

GEOLOGY: We found the site underlain by phyllites that strike in a general
northeasterly direction. The foliation in the phyllites generally dips to the east
or southeast at about 30 degrees but because of fold ing both the strike and dip
will vary . Exposures in the creek in the vicinity of the centerline of the dam show
that the phyllites are quite fractured.

CUTOFF TRENCH: Although the rocks are quite fractured in the vicinity of the
centerline of the dam , pressure tests nan by Geotechntcs in this area show that therc
is very little if any water loss through these rocks at water pressures that will be
exerted on these rocks at normal pool level if the cutoff trench is taken to depths of
from 7 to 12 feet below present ground surf ace In the stream valley. However, it
may be necessary to excavate deeper than this on the cbutments , especially the
western abutment. For this reason we do not believe that a grUut curtain will be V

necessary but a final dec sion can be made on this as the cutoff trench is excavated
end inspected. Local zones of porous rock that may be uncovered m a y  require some
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I

Mr. Ed Mahoney, Project Manager 
-

Page Three
• September 8 1976

V

- 
grouting and an Item for grouting should be included in the bid items.

Materials taken from the cutcff trench and the outlet structu&e

- 
excavations in the flood plaIn of the stream will be too wet and otherwise unsuit-
able for use in the embankment. It might be used to fill in the stream bed upstream

• of the embankment.

Provisions for pumping and keeping water out of the cutoff
trench excavation during the period when backfill is being placed will need to be
made.

Soil from the cutoff trench taken from the two hillsides may be
incorporated in the embankment.

SPILLWAY: At the present proposed depth, the spiliway will not be in hard,
unweathered rock but In the weathered phyllites. However , for the most pert the dip
of the foliation in these rocks is opposite to the direction of water flow , thus
mlmimizing erosion and damage during infrequent flood flow. In our opinion this
weathered rock will be resistant enough to preclude the use of a concrete liner along
a good portion of its length. We believe that most of this weathered rock can be re-
moved with heavy equipment and without blasting . We believe that heavy dozers
and rippers can fashion a fairly smooth surface in much of this weathered rock.

- 

- We know of no correlation between rock hardness • as measured
by the penetration test, and its ability to withstand erosion by swift moving water.
However, we believe that It will withstand infrequent velocities of 30-40 ft/sec
and perhaps as high as 60 ft/sec without serious damage.

Soils taken from the spillway area can be used in the embankment.
The weathered rock taken from the spillway can be used in the downstream side of
the embankment.

We suggest that the downstream side of the spiliway bottom be
sloped slightly outboard from the embankment so that any erosion of sides and bottorr
will be primarily into the hillside rather than towards the embankment.

EMBANKM ENT: We recommend that approximately one foot of topsoil with roots
etc . be stripped from under the proposed embankment. In some of the areas of the

$ 
floodplain it may be necessary to remove a little snore than one foot while on the
hillsides less then one foot may be satisfact uy.

An unzoned or homogeneous embankment can be built upon this
site • Soils (excluding topsoil) from the proposed spiliwsy area and the upstream

.
‘
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Mr. Ed Mahoney, Project Manager
Page Four - •

Septembe r 9, 1976
I

borrow areas are suitable for use In the embankment. These soils should be corn—
pacted In 6-8 inc!t layers (loose lift) to dry unit weights no less than 95% of
AASHO T-99 compaction and within ± 4% of optimum moisture content.

We made a stability analysis of an embankment with the following
characteristics at this site: -

• 1. Top wtdth 15 feet.
2. Slopes 3.1. upstream & 2 1/2:1 downstream.
3. Height of dam 33 ft.
4. FloodplaLn soLl4m -” 3 5 ° & C ~’O.
S. Embankment soil 

+ ~ 24° & c~1000 t/ft2 .
- 6. Mass unit weight of soils — 120 lb/ft3.

The downstream side was deemed critical and the rapid drawdown condition on the
upstream face was not considered since the full reservoir condition will only exist
for a short time (a few days). Soil strength data were obtained from our direct shear
tests.

Thirty five trial failure surfaces through the embankment and the
underlying flood plain soils were studied. A copy of the computer print out sheet
showing the factor of safety (I ’S) is enclosed. The minimum factor of safety obtained
was 2.64. This should be adequate for this embankment. Moreover, it indicates
that it will not be necessary to remove all of the flood platn soil to bedrock.

- • 
The need for rip rap on the upstream side has been raised. We

can not answer this question with certainty . In our opinion It will not be required
for the full reservoir condition. The upstream slope from high water to about normal
pool can be planted to grass and other vegetation. Rip rap from a few feet above
normal pool stage to a few feet below should be considered , however, for protection
from burrowing animals. -

Rock observed at the site were not deemed suitable for rip rap.

We did not drill into the proposed borrow area upstream of the
dam since the Geotechnics f irm had explored it extensively. It would appear from
their studies that soil averaging about 5—6 feet may be available for the embank-
ment.

CONCLUSIONS: We rece”.nsnd that slopes of 3:i & 21/2:1 be used rather than
the 3 1/2:1 and 2 1/2:1 slopes proposed by the former consultants . We do not

a

VII —4

~~~~~~ - 
- : - - -

- ‘ ~ 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~“ 

- — —--- 
~~~~~~

— — 

~~~~~‘~~~~~~~~
‘-— — ~~~~~~~~~ • ~~— w;~~~.



Mr. Ed Mahoney , Project Manager
Page Five -

September 8, 1976
t • 

•

believe that a grout curtain will be needed under the dam. We suggest that a
bid item for grouting be Included ~nd that the cutoff trenc!’. be examined by a
geologist and engtheet as it is being excavated to assure that porous rock has
baen removed. If bc -il gro’~.attng is needed it can be calico for at that time.

In our opinion It will not be necessary to remove all of the flood
plain soil from under the embankment. This will represent a saving also.

In our opinion it may not be necessary to use a concrete lined
spillway section over much of the length of the spiliway. The firm of John McNair
and Associates will need ~o make the final decision on this , however, in order to
satisfy both hydraulic and erosional requirements .

It has been a pleasure serving you on this proj ect. Please call
if there are any questions.

Very truly yours,

E. 0. GOOCH & ASSOCIATES

~~~~~~~~~

- E. 0. Gooch, Geologist~

H. G. Larew, P. E.

End s.
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1.t0.O0 - 115 ______ 4.97
- - 

4C O .~~ 
—- 120~~~~~~~~~

360.C0 _______ 
95 5.75

• 368 0 l0O~~~~~~ 
- 3.13

______ 
360.93 15 6.73

31.0.06 55 8.55
— .  

340.30 60 3.59

600.00  _______ 
110 4.52

— 4C 0.30 ft5
_ .- - 3.82

- _ — 
430.00 _ _ _i20 _ _   —— - 

2.75

360.03 90” ~~~~~~~~~~~~~~~~~~~~
380.03 ___________ 

95 3.19
380.00 

— 100 2.6I.4—~ 
— -~~~~~~~

- - - - r-~~~~~~~~
- -

360.00 70 
- 
5.42

— 360.00 ~~~~~~~~~~~ 4.03
360.00 80 2.61.

340.03  5O~~~~~~~ 6.47
______ 

340.C0 - 55 4.59
— 340.00 &0~~~~~ 

- 2.81

430.00 100 6.36
4t 0.~ 0 - 

~~~~~~
—

~~~t65 5.09

_____ 
ItO 4.6C

400.00 tic 
- - 

4.35

400.0~ 120 - 3.59

3*0.30  80 6.36
380.00 65 4.9C
380.00 — -

. 4.27
380.03 - -  -— 

I5 • 310.06 100 - 3.32

360.00 60 6.63
— —— 360.30 65.—  4..62

- 
360.00 ‘111—B 70 4.12
360.00 -• .. — 75  3.75

- 
360.00 80 3.11
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B. 0. 000CH & ASSOCIATES
Geologists and Engineers

Charlottesville Culpeper

E~ LAN&TION OP TEST HOLE LOOGI1X~ SY’(BOLS ANZJ T~ MS

Hole Identification

DR - Drill Hole, logging based on examination of samples
DP - Drill Probe , logging based on observation of penetration and cuttings onjy
TP - Test Pit

- Band Auger Role -
B? - Exposed Profile, bank or cut Example:

~~~~~~~ Nuxber
DR i0h~~~

Sample Identification -

55 - Split Spoon Sample, unless otherwise noted sample obtained in accordance
with ASTM D-1586, 2” O.D. sampler, ThO lb. hazmer, 30” drop, blows
counted for three consecutive increments of 0.5 ft. 

-

DS - Disturbed Sample, bag or jar
US - Undisturbed Sample, Shelby Tube or hand cut
RC - Rock Core -

Example: 
~‘pe ..—‘ Hole

- DS-1 ~ Sequeiice

Unified Soil Classification System 
-

GW - Clean gravel, wide range of sizes SC - Sand with clay fines
OP - Clean gravel, narrow range of sizes SM - Sand with silt fines
SW - Clean sand, wide range of sizes CL - Clay, low Liquid Limit
S? - Clean sand, narrow range of sizes Cli - Clay, high Liquid Limit
CC - Gravel with clay fines ML - Silt , low Liquid Limit
GM - Gravel with silt fines 1W - Silt , high Liquid Limit

Parentheses with symbol indicates classification
by visual-manual methods. -

Size Classification:

Boulder — over 12”
Cobbles — 3” to 12”
Gravels - # I 4 sieve to 3”

- #200 sieve to #I~ sieve
Clays a..d Silts - Finer than 1200 Sieve
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- TEST HOLE LOG 
- 

-

- H. 0. COCCi & ASSOCIATES. GEOLOGISTS A1~D ENGII~EEBS
CHABLOTrESVILLE CULPEPEB 

-

Project Mink Creek Dam 
- 

Hole 313 Sheet~~~of j. Date 8/17/76

Lo~~Uon See Boring Plan Surf. Elev . Depth 2 • $ Logged by .! ~~~~~..
_9_~~1nd~~~LerData~ 

Caved in and dry to 2.2 ft. 24 hrs after completion
_________

Sampliog Data
Elev. Depth Material Description — —- 
— .2.~L __________________ Sample Er~ .x~. u~~o Boo..

Topsoil
1.0 __________________________

Brown coarse to fine sand
- with gravel size pieces of - SS 313 1 2.0 2.5 101 0.5

2. 5 quartz and phyllite (SW) -

- 
- 

• Hole te~inthated at 2.5 ft.. -

with hand auger refusal

- ~b1ow count influenced by
- gravel in sampler

- 
,

- 
Vu — b . - 
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TEST HOLE LOG
E. 0. GOOCH & ASSOCIATES, GEOLOGISTS AND ENGINEERS
CHARLOTTESVILLE CULPEPER

Project Mink Creek Dam Hole J.LL. Sheet jof j. Date 8/17/76

.ocafton See Poring Pia~’~ Surf. Elev. Depth ~~ Logged by SPG

Ground Water Data: Water 4.2 ft. below surface 24 hrs afte r co npletlon
- 

Sampling Data 
____Elev. Depth MaterIal Description — —

_ _ _  
0.0 

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
Sample From .~~~~~~~~~~ ~Iow~ p~~

Topsoil
leo ___________________________

Brown to gray silty send. 
-

- (SM) . - SS B14—1 2.0 2.5 6
2.5 3.0 6 1.0

3.5 -

Brown coarse to fine sand with ss B14-2 4.0 4.5 2
4.8 ~~~~ (SW) 4.5 5.0 6 1.0

— Weathered phyllite —

5.5 Hole terminated at 5.5 ft.
• with hand auger refusal.
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TEST HOLE LOG
E. 0. GOOCH & ASSOCIATES, GEOLOGISTS AND ENGINEERS
CHARLOTTESVILLE CU LPEPEB

Project Mink Cre.k Dam Hole BbS Sheet ..Lof ..L. Dale 8/18/76

Location Sptllway: Sta 0+65 Surf. El.v. DepL~ 
14.2 Logged by ~~~~~~~~~~

Ground Water Data~ Dry 8 days after completion
__________

Salnp1ln(

~~~

a
Elev. Depth Material Description — —
— 

0 .0 __________________ Sample 
~~~~ ~~ 

1low~ Boo..
Topsoil

1.0 ___________________

- Red to brown sandy silt. -

(ML) . Weathered phyllite
• . 

- ‘ SS B1S—1 3.5 4.0 15
4.0 4.5 20 1.0
4.5 5.0 20

- 

- 

- SS B1S—2 8.5 9.0 14
• 9. 0 9.5 30 1.0

— 
9.5 9.7 20

- ‘ SS 815—3 13.5 14. 28
14.0 14. 22 0.7 -

14.2 
- 

Hole terminated at 14.2 ft.

- —I

vtI—1 2 

-
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TEST HOLE LOG
E. 0. GOOCH & ASSOCIATES, GEOLOGISTS AND ENGINEERS
CHARLOTTESVILLE CULPEPER

Project Mink Creek Darn Bole B16 SheetLofj...Date 8/18/76

Location Spiliway: Ste 1+10 Surf. El.,. Depth Logged by

Ground ~Vater Data: Dry 8 days after completion
________Sampling Data ___ ____

El.v. Depth Material Description
_____ 

0.0 ____________________________ — 
Sample From _~~~~~~.., 

‘Mows flh~c~
Topsoil

1.0 -

- Red to brown sandy silt.
(ML).

SSB16—l 3.5 4.0 15
Weathered phyflite 

- 4.0 4.5 15 1.5
- 4.5 5.0 25

- 
. 

SS B16—2 8.5 9.0 14
- - 9.0 9.5 19 1.5

9.5 10.0 21

• 

-

.

- - SS B 16—3 13.5 14.0 27
- 

14.0 14.3 23 0.8

. E 
• T ’

- 
1s5B16.4 lfl.S 19.1 50 O.G

19.1 
- 

Hole terminated at 19.1 ft. 
I

- 
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TEST HOLE LOG
E. 0. GOOCH & ASSOCIATES, GEOLOGISTS AND ENGINEERS
CHABLO~ rESV1LLE CULPEPER

Project Mink Creek Dam 
- 

Hole B17 Sheet j ot j  Da1 1/18/76

i.ocation SpilIway: Ste 1+60 Surf. El.,. Depth 23.9 Logged by ~ !2_

and r Data: DrY 8 days after coniolei ~n
- Sampling Date

EIev. Depth Material Description — — —
— 

0.0 ___________________  
Sanmle ~~~~ ~~~~

1 0 
Topsoil

- - Red to brown sandy silt.
CML) . Weathered phyllit..

- - 

- 

~S al l—i .3 .5 4.0 19
- 

- 4.0 4.5 24 1.5
4.5 5.0 26

- 

- 

- n 517—2 8.5 9.0 14
- - 9.0 9.5 21 1.5

— 

- 9.5 10.0 31

. 

~S 517-3 13.5 14.0 34
• 14.0 14.2 16 0.7

- 
- s ~17—4 8.5 19. 34

• 
9.0 19. 16 0.6

20.0 — cont on sl*et2of 2 —
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- TEST HOLE LOG
- E. 0. GOOCH & ASSOCIATES, GEOLOGISTS AND ENGINEERS

- 
CHA.RLOTrESVILLE CULPEPER

Project Mink CrAck Darn Hole B17 ~~~~~~~ .LDat. 
8/18/76

Location Soiliway: Sta 1+60 Surf. Elev. Depth 23.9 Logged by

Ground Water Data: Dry 8 days after complet4~n
Samp 1tn~~~~a

11ev. Depth Material Description
_____ 

20.0 cont from sheet 1 of 2 Sample From To !3lows Re~~

Red to brown sandy silt.
(ML). Weathered phylitte

23.9 Hole terminated at 23.9 1t . SS B17—5 23.5 23.9 50 0.4
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TEST HOLE LOG
E. 0. GOOCH & ASSOCIATES, GEOLOGISTS AND ENGINEERS
CHARLOTTESVILLE CULPEPEB

Project Mink Cree. Dam - HoLe 818 Sheet ..Lof ..LDats 8/18/76

Location Snl !!waV: Ste 2+3 5 Surf. EZev. Depth 1~~L. Logged by

Growid Water Data: Dry 8 days afte r comr ’etiOfl
__________Sampling Data

Elev. Depth Material Description — —

— ___________________  
Sam~Ie E~2i~ ..I9~. 9lo~sa Eco..

Topsoil
1.0 ____________________________

- Yellow to brown sandy
silt. (ML) . -

- Weathered phyllite • S$ 818-1 3.5 4.4 14
• . 4.0 4.4 50 1.1

- 

• 
SS B 18—2 8.5 9.1 50 0.5

13.8 - Hole terminated at 13.8 ft. SS 518—3 13.5 13.1 50 0.3
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TEST HOLE LOG
• E. 0. GOOCH & ASSOCIATES, GEOLOGISTS AND ENGINEERS

CHARLOTTESVILLE 
- - CULPEPER

Project Mink Creek Dam - - Hole B19 Sheet ..Laf ~~~~. Date 
8/18/716

Location SoiIIwav: Ste 3+00 Surf. Elev. —— Depth 1.0 Logged by .,s’G

Ground Water Data: Dry 8 days after completion

_________Sampling Data ____

Elev. Depth Material Description
______ 

0.0 _____________________________ Sample From .2g.... ~LQ~~ ~~~~~~~~
- Weathered phyllite

- Hole terminated at 1.0 ft.

dl • . 
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—
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: 
-i

Geological Information Extracted From

TMMINIC CREEX DAM AND RESERVOIR
REPORT AND PRELIMINARY ENGINEERING N

Dated: April 8, 1976

Prepared by:

Baizer & Aaiociat.$
Geot.chniCs, Inc. -

Richard L. Williams , P. B.
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M///N CREIN BORING LOG Comm. No. ii~t
Location rcorr.rv’aE • YA. Structure 04W Sheet i of.  3

Geologist f.~~w. Boring No. i
Contractor CC. D. Engineer — Date 2? Oft. /P7S

- I sampior 
— 

Misc .. Data 
-Stra tificat ion Descr iption of Materials L~ ..&00n Lath of hole ~?.7

- . Rock(Type, color Li Consistency) o
.2 .

~~ 
-
~ Z Wt of hamm.r ~4

~~ ~~ , ~~ ~~ j  
Av fall of ham ~~~

‘

.! ~~ ~ E El of gr d.waeer S~~-l

7PT, o.o ____________________  
D Vi REMARKS

RI#DUUM’ ~ 
i14/s cu ss’ u i”

— — ~~~~~! ~f~’c’ i.~ rssfr ~s4. i’i,’. ‘~4ICdoV~ 
~~~~

_ 
,l fsm,p/s /.5~ ?.5’

...
~~
, ~~ c/spy7 #~ ~~~“ ~il~r c~IY w/ 8,/I vs/er ,,~~~

—~ rcg6~,,t’s’ psel f,19mM4 145# 
__________________— —-

~~~~~~ — — —.— . li-SCSI SPySSiSS

— — i-’- ’ tscpssti’ /i~ -wi f F TmvI/s .  .j .~... fj ~~~ f e~p/ ~ 1.0! 1.5’
Csis 4.r ’e/ ’c.

— — — — Drill se/e r f,W411t.4./iir
iizi Li / lOP OP W#4TN~RfO IDeA’. - 0 1.S ‘v/ as / f r w’ Isw~iic

3/si iDO / 0r1e4/r4- /,, 4f ~,A/ç se,/k,p,~ I’ds.

i 4rsie ,, 0#!FMSW#F w/ Core fec. g.5~ i.~1’

— 

‘ ,-,~, i/,,4,v’ ,.,-hci’, ~ cs” — — 30%
JCIIYItSV’ “a’. 4s~ - 

- -
,

— 
(/f ~ vi,,/g em: — — D,il/uwiv ff l ~~/$A. / ~

~~~~ • s~#’~ s/Ar ’c/mp
len ” yss’ .rc/i-I ; ‘c,s. ~i’Ow4 ws/~’,~

Dni~~~~i k V2 ’

2fL~ ~~~~ L _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  — 
//m/i~ /, I ’/,. 5 mi,,.

&re ,ft’c. // ~ it 2.~2’

____________________ 
/1%

— 
- 

— — — #s,o~’,. WL.PZ. 73.?’

- Drill/n, ,-g/., 2LS’ U.?’
/ 

—
~~ 

— 
/73.i’ rn/i ’.

~~~~~ 

__________________________ 
if

_________________ ~~~~~~ #~,,t_ _
,, . 

— — —  
-

VII—2 0
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M/A,W CREII( BORING LOG Comm. No. //7~
Location JC OT7TV/~i~~, VA. Structure DAM Sheet ? of. 3

Geologist t.& nC Boring No. I
Contractor C. C. 0. Engineer — Date 22 000. /~~3

Sample r 
— 

Misc. Data
Stratification Description of Material, or Spoon Lath of hole Cf.7 

-

(Type, color Li Consistency) — ..... Rock
.9 .

~~ 
,~~ Z Wt of hammer /12 ’

• ~ .! Av fa f lof ham JO’
e 0. * 8 0.

~~ .3 
El of ird. wat. r .010

— Vi R EMAR KS
— S.vsø Is f,iPsrn,I.Ise~. ,sir/,s//, 4 (,re leo. ?i~ 7~ 11.2’

— — ‘~ iiç44, ws./#Si’r ~o’, molers/r/y i4 — — — 217-
/ ‘ Ally beAus ~Wt1/1STONE w/1?Ws FS/#~’h##F 4./ 40,srSr

,/im~d $t/M~9t IIid/.w fsSi-/4 — — — U’~ SQf

_•~~~ • * f J I~v’~’r~~ 170. P#’//av/v,-

~~~~ c/eye, rum:. 
— _ _ _ _ _ _ _ _ _ _

TOP Of Reel.

— — ~/ tSrvws, r/ifi// 7 *ps~/iW/
p — — — Ar lkei,i,~ Sc? ~ CJ7

~~~ wsi/4sivo~ 4#//y 4  -~ “r t4.,/,se#s -

IfS.! ~~.O ilIken RafffiVtTO/.’J f scs/4w’ — — — C.r, d9~c. ~~~~~ 19.5’— — ~~~ / 0 1 1 /)  ~~~~~
-~~~~~~~~ 

__________________  
1C,4thg., g’,p, ~~ vz
/i’t zr

- — — 
~~~~~~ #svi.rthi,y ib Iud/~’ 1,,/,. s’~ist — — _ _ _ _ _ _ _ _ _ _ _ _

.
~~~~~ 
iii ’ ~i-,hc.1~ 5~ 115’

~~~ lucY, li-vie. ~~~g #i :

- Av Swi,.
.4~w: ~~~~~~~~~ ~~~

VII Si’ ~~ “ ____________________  ______________— — — — — 4’il/m , ,ik 113’. 11?
/~~~~~~ - /,~~fm.i~— — 
~~~~~~

‘ k~v~vi/sip 4 b4 lak~ iZI~ 
— 

A’s ~~c. /u.$~ 12~l’

—. — 
a~’ ev/as//sm’ y*~r) menw. — — — 

91%

— — — — — As ISi ’. f l gt  ff4’ 
-

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
05%

2€LL £~~ ~2 _ _ _ _ _ _ _ _  — — — -VZI—2 1. 

—

- -— 5 -  -—--—— -— - 5-  - 5 --  ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
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~~~ 

~~~~~~~~~~~~~~~~~~~~~ ‘~~~~~~~~~~~~~~~~
_
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/4/A/K C2E6A’ BORING LOG Comm. No. ‘170

Location C07711’/LL E , YA. St r uctur . 04W Sheet j of.  3
Geologist $.d~ W. Bori ng No. I £

Contractor C.C.0. Engineer — Date ft 010. /,73

Sampler 
— 

Misc. Data 
,Stratification Description of Materia l, or Spoon Lath of hot. IL. ?

— — —  . Rock 01.1(Type, color Li Consistency) o •
.9 

~0 ~. z W t of hammer /40 
-

~ .5 • ~ ~ Av fall of ham JO’
~ 0. * 3 0.

_________ 
.3 o c El of ird. water

US.! 60.0 
_____________________ ~~~ a. &i REMARKS

— 

~~~~~“ t~cr,vn, s/i~4//y v’c?’,~s,eo’, — — — Dr um ,  ,~~/, ~~~~~~

— — 
/s mo.i ’,e.4/o lr,f.. — — — i7~ mm.

‘~~‘~~- ~REE//J7QN5 w/ i-cs//errs’ (ire A -’c. 11.9 ~ 51.?’
‘

~~~~
‘ qi/Jr/f Ye,.:. 97Z

~2vir/j  s’,usi— — ~~~ 8i~lf y I-d en 4~ Izo 
~~~~~~~~ 

,,., ; — — F,/,;,/,~, ,‘i~.,

s9.s~~5r1 ri//,n yre/~1Z7~ U.7’

____________________ 

17i~s mm.
&ors i, f~.?r 19.7’

253.1 09.7 80770Sf I Of//ORE. 91%
(.mpkI’ed 1:10 ftH~ ~u,-v it less Sr.k.it

2? Dec._/9 75 ______________— — — — — — 
wg.~~ c.mf is/m.n -

IL I-IS P1~ 25 Dec. ifls-

______________________________ 
/ 7.3!

_ _ _  

_ _I

__ II L_
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~ ~~~~ 
- 

-
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MI NK CREEK DAM TEST BORING NO. 1

Coma. No. 1176 -

PRESSURE TESTING

Depth (?t .)° Prse.uru (PSI) Lose (gpa)

32.O’—37.0’ 10 8

20 13.5

30 21.5
40 29

- 30 21
- 20 14.5

10 16 
-

10 - 0
20 0

- 30 0

40 - 0
- 30 0

20 0

10 0

- .1

* Note: All d.pths msae ure4 pro. ground surface

Oepth 26.4’ —31.4’ : Packer. would not suet

t VtI —23 -

4.

~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~ 
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_ tits_i II
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END

DATE
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M/oVN (REiN BORZNG LOG Comm. No. iI?S

~~~~~~ .rcorr.rY’u.E , VA. s uct ar. DAM She.CL 01. S
Geologist r.~.w Boring No. 7

Coi~tractor C.C.D. Engineer — Date IS DEC. le7g

s ~ 
Mlsc. Data

Stratification Description of Material, or Spoon 1..ntb of hol. ~~~~

— (Type. culOr it Conslatency) ROCk
a ~ Z Wt of hamm.r~~~~ ’. .~ g • ~ .2 Av fafl of ham So’
V a.

— .2 ~ o c E El of grd. water —
-~ . C

3~3 ZT ___________________  
a. REMARKS

~~~ RE$/ OQU* .44/s cased its’

— — ~~~~ 
Mo/Ne/n’i/ is/A,.,, ~~~~~~~~~ ~~ $.m~ /v ~~~ 2J~

—I— c/s~1’e~ f/ ~ 71. siii~ cily w/ewI ~~~ Dr//I a~/g, ,,. ‘ /. s.~:

— — .J
~~~ 

fripvds i.sd / ~wii ,/s,y,Ws:. — — A4WW Ptdii~i4.i4 ~ 1(. /dw.

~~ 
~~~ ~iW” #4 g.wq/s4 . be, .,~ casffar IL. .LL ~~~ J

~”!”’~ ““~~
—~— thpy J*T w/,vd 4I~IV//lJy aN’
, .q.. / PS(A ~~‘th~ De~~ s rr? P w// a,4, kr• xi.’— — z~ f ~~~WJf rs ~~. 

— — —
JI?A 10.9 

______________________ ________________— 

~ 
I-.. ~~~~~ /~~0 ~

— — - ~~
- — — —
a

1~’.I __________________________ ___________________

£/.~4//, 4ir1.u .~p /~‘.i .’
,___ _g_-~~~~—I—a
I ‘~S—-z ;~

Jo?., IIij oi~ -~~~~~ WP Of i W~4?NIRED ROCH. D,ii,s/e, ~~~~~~
../~ rees / .,rvv#wi4.Ans,4v) 1~/p
- w,i/4,r,1, 4./4 lisA,, (il l Abc. /S.9~ ~~.D’

~iEEiY#O#/E ~ /,s,,*,vd,

,- fvl,/f Viol ~W,iss, :/b ~,,/ re,,:*o~ I,
~~~~~ ,si.h#vf t. Imb1,~ ,eo/b,N ’ ac/ms/i/s ~egi :~

— — 
- 

p ,~~~~~~ 
accg’j,~ws/ — — ~,,Yac/,r lirs~~ rW~

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  ~~4~~*r .is’/4 q,vaw•— — _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  — — — f ~~ ~~//g~ V~
l j~~

7ff444 see V11 24 s5•/ll~f  hO 10/ Srps~

C

-

4 4
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1/1/4’ (RitA’ BORING LOG Comm. No. /175
location f CO T7f Y/ LLE, kZ St ructure 04W Sheet ? of. ~

Geologist 14. DV. Boring No. 7
Contractor C.C.0. Engineer — Date II DEC. I~75

I Sam i , Misc. Data
Stra tification Description of Materi als I or Spoon Lath .1 hol, ES.?’

_ _ _ _ _  — I— --—
~ Rock(Type, color it Consistency ) g ~o ~ Z Wt of hasnmer /40

~ g 
~ .~~~Av fa11 of ham 10’

El of rr d. wat er
29?~ J Q.5 

_ _ _ _ _ _ _ _ _ _ _ _ _  
0. til REMARKS— — áiws Is ,~esam 4. /.‘#‘, ~~~~ ~~~~ 

— 
CO-V M’c1e.~

- (reAM 6~((MJ7~W ~ØsA4w’ (vi-, lee. ?~5~ IL? ’
.12.5 ps’/j isms 5R5 #1W I b’pO-IiS5PL

~~~~~~ — — — 4’nI wsi~- ,iIIy 1.
— 

~~~~ 5ec1:#s’S/ Ch!~’d~ #~~ & mi/kr ,,ieo 6 JLI.

— — ~~~ TOP OP ROd . — — — Osñ*i~ç ,vb J&?~ Si.~’Firm, s/,~’A /4~ 1. ,w/,i4 .m0aw~
‘
~~~~~~~~ p. ./,siVy  /. ~Mvw~4 £,ko. 

• 

(we 4/,cAv.~— — .~~~~~ FREEMJT9A’t y~ ..h~ w’p*~j  cwe i,c. iir ~ is..’
if t i 4EO 

_ _ _ _ _ _ _ _ _ _ _ _ _ _  —— _~~~x
— f /v,1.s.’# sac m.~

— — — — — Tree,,

— 

~~~~~~~~~~~~~~~~~~~~ — — CwV~ ,c.J5.S~ 4f.?

— — — — — (we irüvc i 4~’/r nr

— — — — • ,skirr /.p iT~W E45~ s.7’

z~i 
s~’ ~~~ 3ev/p  lisA,. ~&?~ IMi — — — #4hs/is. I,p : s~oos e

lf.4~ SL4’i f&~~ 11.4.’ 30’ W/ #Itd

_ _ _ _ _ _ _  _ _ _ _  p

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
tk~/ p c/Is.

__________________ 54%— — — — Cwr Res. g,.gt $1.4’
____________________  

55%— — OWl /i 1  irk
,~~~ 

• VII-2S — — _ _ _ _ _ _ _ _ _ _ _ _

‘ I1
___  

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
_ _~~~~~~~ 

~~~~~~~~~~~~~~~~~~~~~ 

~~~~

~~~~~~~~~~~~~~~ ~~~~~~~~~~~ • • ~~~~~~~~~~~~

~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
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MM/A’ (PEER BORING LOG Comm. No. /17*

Location $tOTT.rWf Li, p~ Structure 001 Sh.et j of.______

Geologist (.0.1’ Boring No. —

Contractor (.C. D. Engineer — Date /P DEC. 1q75
a

I Misc. Data
Stra tificat ion Descr iption of Mater ials b.!p00n 

Lath of ho!.

(Type . coior It Cons istency) 
W~ of h n er /4O~~-

• ~ .2 A, fall of ham ID ’
• a. a.

~~ .~ .2 ~ 
El of ird . wat .r

-
~~~~~~~ ~~~~ 

— 0. REMARKS
— 

~~~~~~~ 5#een, r/i,4//~ /. ,wb~.//f (vre 3es. ss.i’~ s*7’

— — ~~~ ,vs./Ae,es~ pw hv/~ I. mMN/es~ — — — 17%
4,-si,, DRIENITDNE w/,~*,’i ? C,,, lee. sa~’ 51.1’

— — ~~~~~ çv.l/5 ism:. — — — liz

~~~~~~ . kd/y 4r.ksa ;jj ’. 5g 
_________________— — u.d’. ss.s~ (vi , ,fei. si./’.U?’

~ 7~i 30TTOA1 o,e/ ./oL f. — — — Vui-/j  aNrrd, 554C5j 2

Csm,’/thd /2:91 5 if — — i3cAso’cp ,.‘diMwW 0.?’— — if os~. is ’s sf w,. fts4.l~ g~~/
vi’ ~~~~~~~~ leer f,,.,
51.4 ~. $9.7’ Crs sfee.

• _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  — — — tSP
ES. 7~V4V ??Sde./?75

— — — — — — a//,1.erlieds’7 P

VIX— 26— — — — — —

•
~ I

-

~~~~~~~~~~~~~~~~~~~~~~~~~~~ H 
• 

-

~~~ -~~~~~~~~~~ --. 
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PlINK CREEK OAR TEST BORING NO. 2
Coma. No. U.?6 -

PRESSURE TESTING

O.pth (rt.) Prs..ux . (PSI) Loss (gps)

25.O’ —30.0’ 10 16
20 21.5
30 39
40 38.5
30 33.5
20 29.5
10 24.5

30.0 —35.0’ 10 - O
20 0
30 0.5

- 40 0
30 0.5
20 0.5
10 0

35.0 —68.2’ 10 0
20 0 p

- 30 0
- 40 - 0

30 . 0
20 - ‘0
10 : 0

VII—27
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I

/1/N/C CRiER BOR ING LOG Comm. No. /175
Location rCOtTta’/fLS,VA. Struct ure 04W Sheet of. 7

Geologist /.5.W. Boring No. S
Contracto r S’ (.O. Engineer — Date /7 065. I~75

Sampl.r Misc. Data
Stra tification Description of Materials or Spoon Lat h of hole 72.0’

— - Rock U S
a (Type . cc.Ior it Cons istency)
.9 K Wt of ha~~ner ‘40
~~ • • .2 Av fafl of ham Joe
.! ~ ~ ~~

‘ 

~iot gr~.wae.r 211.1
j~g.p a~~ 

— 0. fl REMARKS
— — iT. ,9Ef /D QCIAI — — //./s cesvd ??.0

— — ,‘—~i 6-em, mireceew c/s p ec  f/ST ~~ /2 i ’ ,f~m,pIv I. 5~ t.s’
,W .is////e, aN’ /rac~s vi ,tv*.e 44,é, p j .of

— — !~~~~
. O,cmr,assd pemo,h#s1. — — Oil vs/st

I1.#ll1 ,em.tic4./~sp . A,. .0/ ‘90’ 1./cm

— — ‘~~~‘ i-e/ ~~~~ tl#J7/v LO~$.l’

3013 15 
~~~~ TOP OP WEATIlIeVED Reel. 

_______________— — — 
11,/h ’ we/cr

305.7 10.0 “ /. leo P
tale

— — ~~~ Fteee, h~4lq we./#ere.’~ 4.11y — — / 2k~rire4m tMEtVSTONI v/,r C” .9ev. i.9~ 4th ’

— — ~~~~ i-/c/ee/ pw#’io~s srI few q.*/ — — 35%
~~~~~ rem: . fee/vies eec//vied

— ~ ses cvi
,~ a44#, *

__________________  
ic/mel//s J?.4Vfl

flf.7 29.0 
____________________________ ____________________

(gre!,.. i/.7~~2Ll’

____________________ 
s1%

• 

— 
lIed s,’csa essAy.’

— — 
VIX-28 
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M/#// ( CREEK BORING LOG Comm. No. 70
Locatio n fCO Tn TILLS, VA. Str ucture DiAl Sheet 7 of. 3

Geologist (4.1’ BorIng No. 3
Cont r acto r C.C.D~ Engineer ____________ Date /7 OffS. /~75

Sampler Misc. Data
Stratification Description of Materials or Spoon LAth of hot. 77.0’ -

(Type, color It Consistency ) Rock 
- —

~ K Wt of hammer /~~
4 .0 • ~ ! Av fall of ham ID’

tl of ird. water M l
.72.0 ___________________  

0. ~~ REMARKS
— 

~“9’ ‘~‘f”? ~~~~~~~~“~‘~4~’ 
— — Cs ’s 4/,.l,., ie.o~ 11.?T

.

~~~~~~ /. 4.,?, i,.dee IAVF.WFOhV — — — .$~.e/ ,”l 4
— iv/fm ’p ss’/ J evhv, cod /‘ ~‘s 9eg. ~~~~ 39.0’

~~ r4/.w pw4ovj~ ,~ve.+ C, #5w — — — 35Z
~~~~~ pee:. Art lie . ImU’Ut’

• t7~4 UI ~~ Top OP P05/C. Drill v.A, p-em. eelky

~~~ 6,-eec, :/iq4/f ~ h i’v’/iSlIp — — — wrm, k eviAy~~~
—. sN/ke#s~i’wh4 4 4,/sw i6t~

___ __ lrelm UEEI/rYDME /em-i*r/ — — — ~~~~~~~~~~ ,‘~p  s~~wx. 11

~~~~~~
- ,,,,/j  rn~’ ~‘/vcs/ s6i.i’aiv~~

.__ 
— — 

(w, Mr~Js~,’izs’ ~
‘7%

~~~~ 5dr,’~ 4.J~ 
j ~j ’ ~~~ 4Pm#1~ ,5.~~~, 

I
— __ 

— flier: i~psrer m.s’
‘~~~~~~ I/vms.-se’: Ai, q.t-lt ,vhri so? 

— 
45 ‘/~re~— 

_~$9#,:/t.3~~~~f 
-

— — — — —

J~~ ~~ 
(lepy see. lP/~ is. ,.’ — — — Co-v Ric. /tS~Sh7’

- 

5~9%

(wv /eu .pp semf~~i.

— — — — 
Ayep seem.
r,/j,,4,,, .p , ~~~~~~

_ _ _ _ _ _—- -—

_ _ _ _ _ _—— —

VII—2 9 • 
-
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,~1/A/4 ’ CREEK BORING LOG Comm. No. 1/74
Location SCOTTS’// LLE , V.4. Structure DiAl Sheet I of.  3

Geologist 5.6.1’. Bor ing No. 3
Cont ractor 5.5.0. Engineer — Date n DiC. 1,75

Sampler Misc. Data
Stratificati on Descri pt i n of Mater ial , or Spoon Lnth of hole 7J~O’

_____________ — — . Rock ‘15tTyp.. color it Consistency) o
.9 I .~~ ~~ ~ Wt of hammer /40

~ .5 I • ~ .2 Av fall of ham .0’
o 0 . 1  IS Os

— 0 
.~ o a E El of ar d. wat.r 7951

Cl, ~ — S C p

715.7 tD.O ____________________ ~ 0. I’) R EMAR KS
-

~~~~~~ ~~~~~ s/i,4//p ~~~~~~~~~ ~~~~~~~ — — D,u~ny i-i/v $f.7’~ 59.7’

~~~~ ,‘si/i ’/4’ /i m.v’v-.i44. i,.kv, / 7,5 .,, ~~
0//FE//f TOY, w/r s/*,ee’ ~~~~~~ 

Ce,v .9cc. II. ?’. ~/.7’
-:-:::~-- ternj .. fIX— — — i.s/ :7./cue - 44’

~~ 8.14’ 4eeko, p eIJ’em’ S1P~Z~ ee/ c/ car jaue/ eAt,,— — — — — pv//ed. Ce#ed/. it.0~

— — _ _ _ _ _ _ _ _ _ _ _ _ _  — — v//ee/p~v4 ? lsJr/
sire

2I5~7 72.9 
___________________  — — — C,,,

!!J.~7_ .ZZ~ — — — ~~~~~~ “BOTTOM OP //OLE. Dti/b~v, ,w/, f$.O ’~~ .o’

— — C,,~,p/v/ed 7:50 .4.M. — — — / 71cM,
- /1 Dec. / ~75 JV.,4evi 9 5:15 RM - 57. 1.’

re-, 1ev. i?M.7t9’

~.4~i’ia. e~.: 4,uea

— — — _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  — — — _ _ _ _ _ _ _ _ _ _ _ _ _

— — — — — tSP d*~~4’/,dw.

— — — — — — We/sr 1uejrue bs*

— _ _ _ _ _ _ _ _ _ _ _ _ _  — — 
_ _

a.fr.ic ,c,thrvi1.,,
4,/iso. M5~ 5/sf

— — — — — — 
ts. rn~s ct /~ Ste. F97f ~ 4

VII—30
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3

PlINK CREEK OAIi TEST BORING NO. 3
Como. No. U76

PRESSURE TESTING

Ocpth (ft.) Pressure (PSI) Inc . (gpa)

32.O’—37.O’ 10 0.5
20 1
30 1
40 6
30 - 6.5
20 3.5
10 2

37.O’—72.0’ 10 5.5
• 20 5

30 7.5
40 7.5
30 4

- 20 4.5
10 8.5 - 

$

41.O’—?2.O’ 10 4.5
20 5.5
30 11
40 

.

30 5.5
20 4.5
10 2

SI..0’—72.0’ 10 $

20 5.5
30 8.5
40 7.5

VtX—31
cent.
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I P

a
Test 8071fl9 No. 3 peg. 2 - 

-
•

4
Depth (tt) Pressur e (PsI) Loss (op. )

56.0’ —72.0 10 0

20 0
30 - .0
40 11
30 6.5
20 5.5
10 2

61.0’—72.0’ 10 0
20 0
30 0
40 0.4
30 0
20 0
10 :0

46.O’—Sl .O’ 10 .0
20 0.5
30 

• 
.0

40 0

51.O’ —56.0’ 40 0

56.0’—61.0’ 40 0

51.O’ —72.0’ 40 11.2

53.O’ .-72.O’ 40 14.5

S5.0’—72.O’ 40 Took Ustsr

57.0’ —72.O’ 40 • 16

59.O’—72.O’ 40 16

60.0’—72.0’ 40 Took Ust.r
4

VII— 32

I
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Test Boring No. 3 pigs 3

Depth (rt) Pressure (PSI) Lose (gp.)

61.O’ —72.O’ 40 0

•60.5’ —72.O’ 40 23

• Pccksrs seated over fractur, zoo.. Water les, occurred 50.5’~61.0’

Depth 27.0’ —32. O’ : Packers would not seat

VtI— 33

P 
1

I - __ 
_ _ _ _ _ _ _ _ _ _  _ _  
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/ if / N K  CREE/ ( BORING LOG Comm. No. /174
Location J CO TTSV/ LLE, VA. Struct ure 04.W Sheet ! of.  2

Geologist .1.0.1’. Boring No. 4
Contractor C.C.D. Engineer — — Date ,s oqe. l~ 75

I Saznpier Misc. Data
Stratifi cation Description of Materials Lot. Spoon Lath of hole $1.5

— —  — — —  . Rock $5.5(Type . cc~or It Consistency) a
0 ~ Z Wt o( hammer / 10

.5 • ~ .2 Av fall of ham 30’
8 .~ 

El of ard. water ~f5.q
737i •

~3T — 
~~ 0. U) REMARKS

~~~~~~ AND COSLO’V/(hW. — — m/~ v.sw so!
301 I ~.0 ~~~~~~~ 71.7 m,c,c,ovs s#ne’y cis,ry f/IF
— 

I —i 
~
. ,/,

~~ fr.ymcc/: ..‘o’/ ~ec.r s/ £.. ...L~
_ t,m,°i’e /.I~ 7.5’

.~74 
,is,wc$. 4 ’udua 1~”

~~~I ~~ RES/OQUM. Dr//I cc/sr y,eec/,4. / ,~— .4. Ti. ,. frt~fllth. /,., /. 4,ews,

— ~~~~~ .n,esciovt chyer f/IT w/,~ 4 
_________________

~~~ fr.upnea/s. 75 77 
~~~~~~~ temp/i SM 5.1’

_______- TOP OP WEATHERED .9004’. 
______________— 

~~~~~ ~ reg.n:4. /vc, A,,q4/, ,.w/beree ~ Dr/ / i/n , #9/v f./~ l,.1~

.ZffL ‘‘~~ - 
• mo,~’i c/e ’ / 4 - i?  AtrAsc 

— — — /7z miv.
‘~~~~~ — O.f6E1/i7~2NE w/:ce //iPesP’ j ver/, Cu. li t 5.0’- lit?’

— 
-
• 

a,.,, i~~~ “~Q” I/sic’s ’ f l9F1~#?f t. — —- - ‘
I 

~ ~

— 
- 

_______________________ — — — y~,7 ,_,/, ,,,,,,. ,.,~ ,~,
‘

J~cco3. 9.5~ / 5 7 ,1c.i’/er. d tag/f ~~w,,thwe~# cl/ ink.

~~~~~ VU9 . ai~seAk JZY/i7
— 

~~~~ ~c //ued /h,., p.,. : s/es//u, //,r.f..~ • izi diii vs/i-

— — 
c?nifl hF/?/4y dsco.pc:vd ,wk. — — — Iwi*77120r I’. ff Vff ir i ./S4~

WIk,r,ss /9 6f 1/kf f A 7
_~~~
— TOP OF .900*’. It/i, IU.

— — 

~~~~~ ores.’, r/i ~4//p /stv/i~ f 
— 

irS I/veki~ ~~~~~~~~~~~
- wdk,,,oç ,,,4,/ 4’ /s ,~od~-./v4. f/u/ ~~~

It.ksn 0//EEHSTO?/E ,v/bwp~~~ (we I.e. ii.2~ 11.5’

~ 
ye,’,, gel scc,:,,ee/,~ss r/a~w’ f ?Y.

— 

~~~~~~~ 
/ 1P/A7. — — 1./f.., fIb ~

~~~ Je ll, 4,.ui.r ~~~~ fl0 . ?1J’PZI (vi lv.. ~~~~ 152”

— — —~~
.i; V#v~. ’i-c4/~ es,/aeivd w//ew ,,~, — — 11%

:7. 5 ~ ?.~ 5.’ f,/,d,,,, 4., e,,wsc t5’~
IZ2J. £L — — _ _ _ _ _ _ _ _ _ _ _

- VII—34
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MM/ at ’ CREEat ’ BORING LOG Comm. No. 1179 j
L.ocation fCOTTtVlt1_E, PA. Structure DAlI Sheet ? of.  2

Geologist f .0.W~ Boring No. 4 p

Contra~tar 0.0.0. Engineer — Oat. /8 DES’. /975

Sampler Misc. Data
P Stratification Description of Material, or Spoon Lt.ith of hole $8.5’

(Type, color Ii Con.istency) — Rock $5.5
.2 ~ Z Wt of hammer /10 #~~

.5 • .2 Av faIl of ham J O~
~. n. i’ a.

~ El of grd. water Sf 5 .9
‘~‘ — • ~

rn.. ___________________  
0 U) REMARK~

Green1 ;/iy.W/, ab NP/I l / /f

;yis/ i~a.ret msa~.re/,/g Jre.#i.7 Cc,, Rec. 25.7’- 12.2’

T ~~~~~ O.9EEU T’W6 a/f eu/, iviva 91%

— — /.4’.,,u.v: p~v/j wi~’ S5.?~ J ?.7~ 
— — —

_______________________ 

(irs ,e.e. ji~ 7 ~ i~.7
’

..
~~..ç b-i~’ lrels.v J.’./ ~

. 3t1~ ,w7. P

— — ~~~~~~~~ 13.3 . IJ.S ’ • — — C4.. ’y, ~wv~,y 4/if

~~o 
_______________________ 

99%~

— — — — — 
Qv,r/j  meti

(‘tv lv,. 31.2 ~ 155’

//~~:ree: ~~~~ ~~~~ /$.; ‘ — — — 97,’,

~~~~~~~~~~ 

.- Csii lreAe. ’ s/asp

— — — — — f ./is/iv.f4. ’sr is ~ itCFt

-~~~~~~ 545’- o.5’/k,~.t

~~~~ C,,, ,f.s. .‘~~~~~ #1’
Ali~duo/s/~ 1’4’ 1

~” 
P

~~~L ~~~~~~~ 
~~~~~~ ~“~‘ — — — “.re,/4,vl t~ il-b/e.

— 
.
~~~~~

- 
- — — — Drn~sq re/s $5J’~ IRS’

,
~~~~~~~~ 

• /7smii ,.

— _______
. — — (vie if’s. I85~315’ I

________ _______________________ 
Cue /i Ia: Srishc.

• Dn//ed :11 , vf

— — — — ‘sin s.r~ si.i ~’
243.5 155 8077041 OF YDift. . ICL. S cmpfr/il.’ ltS~

— — — Ccmfl/e/sd 3:10 P.m’~ — — — ~~z. irm’c#e. ‘p g~. i9~3.
/1 Dec. /275

VIX— 35 
____________________

a

~~~~~~ i,•, T~~
p P .* -

~ ~~~~~~~~~~ 

~

rt-~~~~ 

~~~~~~~~~~~ 
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~1
axi~K CREEK DALi TEST BORING Nb. 4

Cone. No. 1116

PRESSURE TESTING

Depth (rt.) Pressure (PSI ) Loss (gpu)

15.O’ —20 .0’ • 10 4

20 4
30 • 4
40 19

30 1?

20 • 
11.5

10 • 
10

• 20.O’ —25.0’ 10 0

20 .0

30 1.

P 40 1.5

25.O’ —30.0’ 10 0.5 
•

20 - 0

30 0

40 0

30.0’ —SS .O’ 10 0

20 0
30 - . 05
40 0

30 0

20 0
: 0

3S.0’—S8.S~ 
10 0

• 20 0.5

30 0
40 0.5 

P

30 0
20 0
10 0

9

VII—3 6
cont.

* ~~~~~~~~~~~~~~~~ 
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I 
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Test Boring No. 4 pegs 2

— 
- Depth (ft.) Pressure (PSI) Loss (gpm)

40.O’—45.O’ 10 0
20 0
30 0
40 0

30 0

20 0

10 a

45.O’ —SO.O’ 10 0

20 0
• - 30 0

40 0

30 
- 0

• 20 0

10 0

Pressure tested from bottom hole , upward.

t I ‘211—37
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iW/Nst’ CREE/( BORING LOG Comm. No, I~7g
I.ocation SCOTTIVILLE, VA. Structure DAlI Sheet ,of. 2

Geologist J.5. W~ Bor ing No. 5
Contractor 0.0.0. Engineer — Date / DEC. 197$

Sampler Misc. Data
Stratification Description of Mater ials or Sp~~~ 

Lath of hole 10.0

(Type, color & Consistency) — Rock
o ,~~ -~~ Z Wt of hamn ..er 140

•o • — Av fall of ham iv
El of grd. warerll1.L

____________________ ~ Q, ‘4) REMARKS 
—

‘— 4LWWU.41. lr.wn.,r.ymi~~.o~r %/ ~‘ clr,d If
•/ ~~~~~ 

dec’57 h tc.vi9 .ri~ T V/
f #CCPSJl9$S / , ,

- 
. ~ . picA /‘g~~~#’/i. J ~ci,9s~eI ‘-c., s/ ’.~,: 1 /‘ f s m~/v ‘S- 7.5

214.9 2.4 ~ —r, ‘°° ‘ “7”~ 8,/i we/sr Is. cc?
f .

~-’-- 
RE#OQC/M 

_ _ _ _ _ _ _ _ _ _ _ _ _

Ye.’ /. ,,,, n. I.’.’, ni#C#CiOVi 4d~,ysf
212 2 LI 

far v/ tick hiqme.,/s. ..JL. ~~~~~~ ~~~ r,.’,,/~ to~ Si’
TOP OP W647’/IEREO ROCK. M’ ‘s/v. p-~~lA..~v

—- ~~~‘1 6ri.’ /a ~~~~~~ /‘s h4 ’4/~i — — — /./ ‘s s./~ /0.~~ /kv.,
• , wss/hsrs6’ i’d Sell, 4...,kd, rn/k, p,,, .’

977 .1 9.9 .L~~~ 
6.c&cw.rro,yE. Inc/sd,, ,ti,, (cr, fee. ç.if itzt’r- ~~~~~~~~~~~~~~~ Icy .
TOP OF ROCK. 

_____________— 
~~~~~~ ~c,,,., p.-/~e//p  ve’/le,va’ sid — Oree.n’crc I, cl/cr// s.

— — ~~~~ lisle., 09gE’v:rsyE w/ — — se,S,,/#* fC4’/J7
ice//md yvst/j  ~‘siii r vsd

• — — ~~~~~ s s n~cc~pi’* ‘wit”. — — — Cs,, I/i i’s’g i7.s.’
(crc fir. /S4~ ‘so ’

— _ _ _ _ _ _  ‘59; -

550,9,4

227.3 ?~~Q ________________________ 
8i~#i.g re/i

— ___________________  
fcft,r /?.o’.M0~is’s it /7spfp .

— — J~~~~~~ 
— — C*~ l/sslsd.

- 
. 

C, ’slsc.I7.S~ 7.L4’
___________________  

11%— — 
,,— — — — 4.., £wir sb~ f./,th~a

~/mes ,4pvw.: si tes ’
— — .4~~~~ Silly Iroken 17.2 .71.2: — — -— ~~k.’s~thM c~:~: l1~.15.

~~~~~~~~~ 29.1 ~. JO.? Cm 46 kid.

IF2A. .i2,~ j ~ — — Care .9ev. ZS.1~ 752

I I. VII—38

- 

- 
~~~~.



i>Il#./it’ CRifEA’ BORING LOG Comm. N.. 11Th
I.ocation 500T7’J’Y/LLE ,VA. Structure DAM Sheet I of. I

Geologist $.&.W. BorLn~~No. S
Contractor 0.0.0. Engineer — Date 2 050. / ~75

Sampler 
— 

Misc. Data
- • 

Strati ficatio n DescriptSon of Material s or Spoon Lath of hole 40.0’

(Type, color & Consistency ) Rock
.2 ~ Z Wt of hammer / 40,

• 
~ 

Av fall of harn 30’
• ~ E El of grd.watsr ?S4~3

25 73’  i,~.o ______________________ ~~ 0. ‘4) REMAR KS

r 71 6re.i . :/~f hWy wa/Asp .’.’, — — — Core 6/vck,u~

— 
pi,/..,/4’ /. z’,d.’reb/9 l,,As, — — — (or, .9ev. U.7~ 317’

w/:cükte. ’/ki, f lZ

— — ~~~~~~~ .rcr/; tv’.’, sac’ sw:h’vd — — — Inc,eeied msnws
werf il. 79.7t 3/.4’(’r/ i  £3’

• ‘~~~~~~~ . ______________— — 

‘
‘ • — — D,/4f~nv ti/s si.7t u.,’

- 

• 
‘7’s ~ rn.
(‘re 6/celia’.

217.3 ~~~~~~~~~ _______________________ 
(i’s ifi’c~Ji~7~ 117’— 1 8077041 OF #01.!. — —

I Corn,p / ~/ eo” fI:40~~.,4 (,~s’ #, ‘.Jz7~dao’— — f 51$. / 911 — — — 1?f.t

1’.I.Disa,./s//ni . ,.j’

W.S. J:$5LA~ 4 Dec / 975.

1—39 — — —
4

t 
__________________________________________________________ __________________
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• 0

S

rt!NK CREEK DAN TEST BORING NO. S

— 
Coma. No. 1178

PRESSURE TCSTT~~
Depth (rt.) Pressure (psi ) Lois (gps)

6.?’—1l.7’ 10 0

20 0

30 1.8

40° 24

30 15.6

20 5.6

10 3.4

* ~J~ter in cr eek coming out muddy

10 0

20 0

30 0

40 0

30 . 0

20 0
- 10 0

VII—4 0

T i  _ _ _ _
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41/A//C” CREEK 
- 

BORING LOG Comm. No. /l7~
Location ICC 775 V/UI , VA. Struct ure DAM She.tL of. 2’

Geologist 1$.W. Bor ing No. S
Contractor 0.0.0. Engineer — Date .1 DEC. 1,70

Sampler Misc. Data
Stratification Description of Materials or Spoon Lath of hole 41.0’

(Type, color & Consistency) Rock
.2 ~ z Wt of haznmer I4O~

.5 • ~ ! Av fall of hsm JO ’
~ 

e.
— o c E El of crd. water 2S4 /

_ _ _ _ _ _ _ _ _  — ‘I 4
~~~~~~~~ 

SO 
___________________  ~ A. ‘A R EMARKS

~
-

~~
—

• 4Lu/wL ’W. p9/i cs~~.’iO ~!

— — . 
J4/~~c’ It,*’ m c ’  /cw m1~WF5v1 ~ _~~~~~ 

..rsa,/ , hS~ 71’
.~~~~ i/Jf ’f  l,sd, 1/it ji~/ ’se3 /4.~wiwv~r 5 ’s, cv//i.~y r  ~ J.1

— — j ..... ~.: ,u /.v~ r ~~~~~~~ — — —
P 2132 1.7 IE:IDuui#. / 5 i ’ ~~~~ fmm1a/e I.g~ s~o’

212.5 Si ~ - Stivn w/~Seiav: c/s,s, fIST 
* DecsA?etW freecr/si?.

— — ~~~~~~ fitP w/s’aemp,’sv’ ,wcl ~~~~~~~~~ — — — 8,/f we/ ,,/,., /a f.I ~-. 70P ROcN. /4,, ,.‘s’.wt4./cc~?7?S 94 -

~~~~~~~~ 
u s  ~~~~~~‘ Ores. ’ /. ~rev.u,4. 4,. iev~r./i~ — — — 8nZ~,, ti/c R7~ 0.7’

~~~~~~~/s 4.,s/p ‘r.’,s14,r, o’, IcIly 1,~a,. ’ /72 a/n.

— — ~~~~~~ 5,f~.!.~/ fTD/4c w/fe,v fY’P/q ev,~s — — —- C.’,, ,fsc. LOt /1.7’
1.71 i/wi lix

— — TOP Oft P00/I. • — — — _____________

5,,,,, , r/ ’p l//y  #4 ,aer/is/I)’ 6..scnr/.w, I: cl/wile-

~~~~ wl.c/r’f /7 Q’, :l74// ~ IceAsi — 
l~~’s/~* f CFIl 7

- 

~~~ 5.IEEI/f 704/5 .v,4ss//ei’ed /s/ i~c/ ~,M 4w 45p c z S I~’

— — !:i~ ~,e’/: ,eie, ~~~~~ .-/; ,wss,s, — — — Dn ’I sr/sr .uv’/~y ,.‘w,
- ~~~~~~ i~.,s /; £1 114/cl. 4th .~~0!

~~~~ -~ - ~~~ ~~~~~ 
____________________ — — — 

;.#./4~ ‘s/i i~~7t /5.?’

~~~ Ice?, Irsis,, /34t / 1.1.’ / 7zs sn’n

— — 
~~~~~~~‘ 4rs l, ’.11.S~ ?/J ”

_ _ _ _ _ _ _ _ _ _ _ _  

_ _ _ ff%,

VII—41
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— —,r’-- - ~~~~~~ ..~.. - ~~~~~ * .~~~~~~~~~ -.--- - —~~
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I

1~i/WK CR!E/( BOR ING LOG 
-- 

Comm. No. 5/76
Location $00 Tn Y/LLE, J’A. Structure DAM Sheet 2 of . U

Geologist .r.&.w. Boring No._ S
Cont ractor C.C.0. Engineer — Date .1 DE C. /9 75

Sam 1 r Misc . Data
Stratification Descr iption of Materials or Spoon Lath of hole 4l.0

(Type, color & Consistency) — Rock 34.7

Z Wt ofhamm.r / 10

• ~ .! Av fall of ham 30’
9 0. ~ — 0.

El of ~rd . water 114.1
• ~~1. 355 ____________________ 

• A, (A 
- R EMARKS

6rc:u7, r/i~4/I, 4 ,mr//i//~ 
— — 

. 

— 
CD’.’ 9e~. ?i.~~t 31.2’

— — -
~:: ~~~~~~~~~~~ t/4’A//y 4,-sAd’., — — —

~~~~ O,9I!//J7QME w> ’aI//e rce’ Over/j  451151 sss~ no:

— — ‘it ’ evs..ij  ‘V1$r m/ cWJ/eo#/ — — — Srakv,7 qsia Mit ,i., ~
, flirt) 451$ ,:. (i,, 4/sclsa~

0./4 ’ koks.’ 3.11 ~ .15.7’ Cc,, .9cc. 1’.?~ ;f . 7’_ — — r,z
- Qve’/y aliT?; J.L7t ii.?

I Cit. 4/mu d

245.9 $2O~~~~~~4 Cs,, Rsc.Jf .7~ .1i4’

217.9 4/ 0 .iii ~~~~~~

j  

fIX

— — — BOTTOM OF Roil. — — — (ire mWAv/~ ’ 4 4.54
9:/5 4.,4 ksln, #4 ,f lhI C S f  £Q14

.1 Pa’S. /975 £l’/h,cl i~.’m IL7~ I’S.’
(si, ,f~c. 1g4t 4,.O’

_______________________ 

f i x

N~L.0 iasI~Sf . / / N.  7’7.’

— — — — W~. 7~1IA.W i7 f.~IVS.
L5

VII —42

_____ — —

• .-1-”~~~~~~
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~~~~‘

~‘1INK CREEK DAN TEST BORING NO. 6

Coma . No. 1176

PRESSURE TESTING

Dep th (ft.) Pressure (PSI) Loss (Op.)

6.7’ —11.7’ 10 0

20 15.6

10 7.8

- 10 0

- 
- 

20 7.8

10 1.8

P t  

.

I

It 
~
.

4

r . - - - - - ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ -~~~- 
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• - -- -‘~ - -.~~~~ ~ 

P 
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I

1

/ ~//A/K CREE/( BORING LOG Comm. No. /175
Locatio n $00 TTS V/i hI , VA. Structure _ DAM Sheet / of .  2

Geologist 1.0.10 ’. Boring No. 7
Contractor 0.0.0. Engineer — Date 1 DE C. /971

I Sam tsr Misc. Data
Stratifi cation Description of Materials Lath of hole 40.1’

I (Type. cotc.r & Consistency) Rock 35 1
.2 . .

~~ ~ z Wt of hamm.r /400

~ g • ~ .! Ày (a!! of ham J O’

~ ~ 
El of ~rd. water 115.?

?Je .$ I S.D ______________________ A, IA REMAR KS
~~~~~ 4/.LUV/(IM. 0,97 /4 /s.i a,cscsm: — — — 

4’./ ’ cited 1.0!
tam*, s/.7p.cy 1/17 v/risk f ~i~aec/s 1 i’ Soap/c /.5~ 7.1

’

~~~~~ 
7 .  s. ’.’ i’rsm: .r7srnc . - — 

Tqpm’.4

~~~~~~~~~~. ~ I?5f / 0(lf / M.  Or ’sr I. pwwu5. 4.’ //av’vr ~ .1.5 ~ .4p .f
4ICJCSQVI C/lfSy .1717 w/r,s~ ms/Ic’s.’ tick.

Is $ 
n~ f,,7acth. U 00 ’ ~~~~~ $s’m~ /S 3~Q 5.0’

- ,..e~~j TOP Of POOR. ~~~~ui#,. /.4

— ~~~~~ 6.~es,, r/ i,k//y  m s/f r ’s?, — — — D.W/svkt ~~•iøy p~~v.

~~~~ 
asde,s/e/p #4 á,,.ö.’ ~~~~~ ‘s/s ,~st ,m.’

2715 /0.0 O,fF!//ftO.V8 ,,
~
1,c,// f.w’ — — / 7z.s .‘~~,

~~~~~~~~~~~ 
svJ~,/J i’Sl4a~ ,.‘d iaSs’ccs/ ~~~~~~ l.Dt .~.7’

— ~~~~~~~ ml”” . — — — 9/f.
C.,. bike’ #~i,icce:

______  — — — £oS’h £4’11f rk.k.,

~~~~~~~
- Silly Stilts f.s~ Z’ /iz~ /51! f.li. /~., ,dsnes.

______  _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
F./,.’//a,, 4, i~r.w. /P-~~~’

~~~wb. ’e It M/s# ’ik

lC/èl/i * sc#in: P

(sir I.éc4wo’~
~is~; ~s~s _______________________ _________________ _ _ _ _  _ _ _ _ _ _ _ _ _ _ _ _ _ _  — 

__
7l%

— — — — (its’ ,ftt. /3S~~/51’

Pt/I/h7 ri/f /9.5 ~105 ’

__________________________ C,r, f cc. /S.?~ 2/.? ’

_______________________ .vcw cern,, uI
- 

— — 4fg/~ ,sei:sd 
P

Iw.i_ .1~L 1;:~~ — — C.re ,,.‘. ZI.I~.?5.9’

L__ __1_._ VtI-44 

— — 
91%

9

-~ ~~~~ 
- - - r7’~’ .  -

- 
- 

~~
- 

~

T~~
- ~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~ - 

-



,:iiw~t’ CPEEK 
-

~~~ BORING LOG 
- 

Comm. N.. #570
Loca;ion SCO7T.~ ’~’t C6~ VA. Structure DAlI Sheet 2 of. I

Geologist t.9.W. BorinTNo. 7
Contractor (.0.0. Engineer — Date 4 os~ 7T~T

Sample r Misc. Data
Str attflcatien Description of Materials or Spoon Lath of hole 40.~~

r 
~ 

(Type, color & Consistency) — 

~~~~~~~ 
I•1O~

• ~ .2 Av fall of ham 30’

~~ .~ ~ E El of ird ,water 755.2

~~~ 3 ;~~ _____________________ 
0. (A REMARKS

— 6rsws, r/ipl//, wcs/4,,m’, m~~ic/c~, (it, 44,1,,!

— ~~~~~~~~ 
/. 4s~* bike, 6#SEMSTONP ~r/ — — (g,e #..‘. 75.2 Ui’

~~~~ t aW.isd pvi /J ‘sl~(s 5sW~ liZ

_____

~~~~~

.

~~ 

D’CIJI.’i ’S/ fci l5 aims. fm/ Isis? ri*.
(*-~• 

I — ________ ________________________ — — — Cc’s .9cc. ZU!j&s’

~i “Yk~~ 
/.p.r/It//y ke 9ss 

-

________ 
??.f ~ lii ’; U. 7~ ID.2~ — ~v/ ~’,W’ qv#,-/g a u r a s

— 4,,lal 11.1’ 11.1.’ JJ .D~Js4 ~~~~ ~~~~~~

______  — — — OW/l,~ry ri/c $I.t~i9.t’
~~~T 4~.2 1077CM OPht~ii.

— — — Camp/i/c? /a~l5 A..W — — — (civ .9cc. J52~~ f 7’
I Dcc. /971 ff%

• 

— 
- — — — Quist/j  .‘msr,r J1S~ 317!

- I Pyri1~ ice’ 
e,’ I’s-”t.

- 
W.i.Dc.mpIth~s.1.S

__________________________ 

(iSM f I#.

0.1. 7~1f4.A~ l7 Occ i915~

HE
_ _ _

V IX—45

— - -  ———_ _ _ _

— -  
- - — ---- -—-. 

• 
— ~~~~~~~~~~~~~~~~~~~~ - •

~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~ ._ ~~~~~~~~
-~~~ - - - - ..~~~.



I

a 

- •

‘I

:~::~c CREEK DAN TEST BORING NO. 7

e~~~. No. 1176

PRESSURE TESTING

D3pth (ft. ) Pressur e (PSI) Loss (Qp.)

15.O’ —2 0.O’ 10 0

20 0

10 0

20.0’—40.2’ 10 0
20 0

10 0

Depth 7.O’ —12.O’ : Packers uould not seat

VtI—46

~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~ 

-

- 
~
-,.jI/ 

p/:IIP pç~ ~~

- —. - -.w
_
-,~T -~-c, ‘~~~~~~~ ~~~~~~~~~~



,:,7wg CREEH BORING LOG Comm. No. 1176
L.oca:ien $. 077.tV/itE, VA. Structure 041.5 Sheet / o f . 2

Geologist .(.&.W. Boring No. 0
Contractor C.C.D. Engineer — Date 1 DEC. /971

I 
— 

I Sampler Misc. Data
Stratification Description of Materials I or Spoon Lath of hOiC 491”

. I— —. . Rock 45.6’F c (Type. color & Consistency) g o.2 z Wt of hammer /40 w
~ g • ~ .! Av fall of ham JO—

0 0.
• — o c E EL o(~~rd. water fl~~— - ~- — 0 4

- ____________________  

(A R EMARKS
—

~ -~,-., FILC ~UD COLWVIU1.I. I/ al. cst,d 1.o ’
‘~~~~~~ Ti.’ en/c.ceovs sandy cIsyvy .1717 ~~‘

~~ ‘ ,rth frs~
,n,n/: and/vet: .#ycci~~. a .s’ fomp/e 1.5- 2.5’

2..I ‘F1 ~’.”~ Z’ S/ f /I //uiCSO’

• ?ft.J 3.5 
~~~~~~ 

fDCk fra~msn/;. /c# dr//lrn~ fld~~!

~~~~~~ TOP Of J/44 71/ERED ROCX. ~~~~~ ,~u, ~~~
I - s,’srn Is qreccith. /j,~p ,+s~I4, ma14.v’ ,,, • $1.0.’

— Lu? j tib,7 0Aff#170//I k/ow — — — P,,/l va/i ’ i4 Ii. ’

I PSI.O ~~~ -j j ~~,Waen~n~, .,#id ,vtj ,,. 
- ~~ s..s /4,., mfll~~ria’.’.

— OF .fOC/ (. -

us$ 1 ~~~ - 1”,m, r/i94//p /c,oir/ ,~//ç — — — (i ’s/’s. $1o~
ariv/h,,.i ens’ k’sle,v ,!relw.rwAf
iv/m//ete? f v e r /~ /~l?$ cu? 

—— 

j ~~~
— l~CSilDSI// Vdr/J miss.:. ~‘ve’g#ba. ,~ c4/g, ’t/s-

- — — — ici~Nl,* .r(##7~
(g’s I,si#a’ in

— -> — — — P./,,4~., .~,:,,p’ss

—
,s4 /j7~/9.7’

— — — — /~‘J .wsi .

(ii, .f ar. / ~Q’. 71.2’

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
99%

~~~~~~~~ ~av a/ rn 4A.~~t ,IIi ~ ii,;

— — — — — $CJ#Wm’qP*~~ mS#dS
,.s ~
. i3.o(

— — — ________________________ — — — Oicis’~.r ’s/ ip/ds/m

Ocecrioval :/eçsmv~~ #/

is.. ‘111-47 — — — 
fs,,,’,,,, a’,)..

— — — — —

~~~~~~ - ‘-- -I



,UIN/( CA’EcW BORING LOG Comm. No. 1/76
L.o. atioa S~CTTt ViLLe, ~ 4. Structure 01/V Sheet I of.  2

Geologist .f.41Y. Boring No. T
Contractor (.0.0. Eng ineer — Date $ 0.10. /975

F Sam tsr Misc. Data
Stratification Description of Materials .~~.~

p’on Lath of hole 49.1’
I (Type. color & Consistency) Rock 414

.9 .9 ~ z Wt of hanuner / 40
~ g • ~ .~ Aiv fail of hazn JO’

~ 
El of gr d .wate r Ul.#

L~~LL 
~~~~ J ‘ Q, ~A REMARKS

- *‘~- &lS7. :/i~4//p  vcc4kr..’ .iR? Cs.,. iso. 21 7’~J/.S ’

• 
— 

~ 4~~I 
~~~~~~~~~~~ 

695(Nf 7~?’V9 v/as//c,,? — — — 91% P

‘:..~
- . ~~~~~ rs,i,t end vceot,a,s/ frnswW .../ ~y& l  dcc ,,.

— I — 

!/~~_j ;,7,1ç met:a/~ — — — PuiIs ’a’,,. M’s~s/ iv. ,.

iiit . ii ii ~~~:~~~

‘

~
°
~

“

C.,, icc. .15.5’ III ’

255.S ~~s -“~~‘ ________________________ 
99%— I — — —

— j ~~~~~~ — — — ‘ely’s,? 4.piw. 2
,,, ., ~~~~~ ~~

- liwIm gmsl15tiJ5.l~— —~ t; — — — —
— — — — —

— 
- — — — A-. icc. III’- l9J’

~~~~~ I 8077CM opi,~~E. 
_____________1 Ample/sd j:, g ~~~~ p.s—

I $ Dcc. /971 #i’/kd wf/ iu.fvw’
f/sm pee/ènp: u.i ~sv.

— — — — — — *1.. cswp/v/ics . 1.6’

£C. 7:J74.A~ 170cc./571-

vII—48 -E

I
—--- ;_•

~~
—-

_~~ - -
~ 

‘ 
~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~ • 7~t

41 E

‘ .r
.1—P .- :~~:~~~:-~ 

- --  
~-~~ - -



P..

~INK CREEK DA~I TEST BORING NO. B

Coma . No. 1176

PRESSURE TESTING

Ocpth (‘t.) Pressure (PSI) Loss (gps)

7.O’— 12 .O’ 10 0
20 0

30 3.4
40 13

• 30 8
20 3.6
10 1.4

12.O’ —49.1’ 10 20
20 31
25 30.2

20 22.4

10 12

12.0’— 17.0’ • 10 0
20 0
30 0
40 0
30 0
20 0

10 . 0

17.0’—22.O’ 10 -

20 0
30 0 

P

40 - - 0
30 0
20 0
10 0

VII—49

coat.

-
.~ P~ 

~: 
~~~~~~~~ .~~~ ..

-
~~ ? - - ~~ - - ~~ 

-
‘ ~~~~~~~~~~~~~~ ~ 

-.

.IE - .
~
,-4-- .

--- •- _~~~~~~~~~LI~ ~~~~~~ 
- 

~~~~~~~~~ 

-

..



‘ 

1.

Test Boring ?~o. S pa’e 2

Ccpth (ft.) Prsssure (PSI) Lass (gpa )

22.O’—27.O’ 10 3
20 7
30 10
40 15
30 5
20 2.5

- 10 0

27.O’-32.O’ 10 2.5
20 6.5

30 6

- 40 10
30 6
20 0
10 - 0

32.O’—37.0’ 10 16

20 22.5
30 27
40 30.5

30 29
20 14
10 4.5

37.O’ —42.O’ 10 0
20 0
30 0
40 0
30 0
20 0

1.0 0

‘111—50

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ -

P 
- - 

P

- 
- 

.

~~~~~~~~~~~~~~~~ w—~~~~~
--- 

~~~~~~~~~~~~~~~~~~~~~~ ~~~ W - 
_ _ _



P..

.1
1

l
b

last Boring No. 8 page 3

:. th C~’t.) Pressure (PsI) Loss (gpe)

42.O ’—49. 1’ 10 0
20 0
30 0
40 . 0
30 0
20 0
10 0

Vu —S I.

P H

— - PP—_--__ _ _ _

W w — ~~~.-



4

e

Id/U/i’ CREEK BORING LOG 
- 

Comm. N.. ii76
Z..acation f COT7$V/ ~LE , VA. Structure 04/V Sh

~*I..L Of
Geologist J.&J1. *.rIag N.. j_

Contractor (.0.0. Engineer — DusJ ~~~~~.~~~7j ..

Sampler 1.41cc. Dais
Stratification Description .f Materials or Sposa Lath of hole 6~~5 

-

I (Type, color & Coasistescy) — T ~ Rock ff7

.9 . Z Wt of hammer /40

~ • ~ .5 Av fafl of ham 10’
a — • 

0.
r~ .5 . o ~ ~ El of tyd. water .N5~f.J . I  — — • U

~ A, ~ REMARKS

-‘ ~ i ~iu. ~~ m%scavr  diq,ç f/h Is 1k/s ~v:.~’ .i.o.’327.! 1.9 • 1 i#/4 Cliv v/,wE fiapw.~Vs.• J ?~J 13 - . -1.?2iI0U~’h1. Tan I~iaCLuv5 .*qvv 50 0~3’ f J~?i/. ,5~ I 1’
sar 1s ai1p c~4/ 1i- v e kf a~ath.

______  
70P OF W!47/4tREO ROdE. 77%
71w 4 ,iwm~i. /s., k~q*/y c.” icc. L5 1.5’

~~~~ 
ccs/4.~t? 4.? 6ed/q ~iv.*4w 

_ _ _ _ _ _ _ _ _ _ _ _ _

OIEii/$7VH! ~~~~~ s/L”icc’ Cs~. Se.. 15~ 6.9’

______ 
Lus’ .cces#cs.#p’ ekyvy ps-/ ,.ya /7%
,Fc,ftc,vI ;ssr/,q cc ’.:. 

— 
*54P50Vr/S#e ~~ MI,v*.

~1.I is.s r-~
’
~ 

.d4.4* .r~wn7
F.4,bsr di;,, s,.pvL

— - V!’1~’ 
— — 

~s,s fec. 54: //.9’

— 

- 
- _ _ _ $i#~Z

.-V~ /J4~ 4< ”

_ _ _  _ _ _ _ _ _ _ _ _ _ _ _  — 
/4i aw

‘I- C.r. 4/,eA,sf ~~~~~~~~~~~

__________________________ 
Cs ’s iso. /1.0 16.!’

~~~~~~ 
~~~~~~~~~~ 

— — — 71%
SI ~~ ~~ ~~~~~ Qa.~..~ie/ ri’,, f,,m 76.7 M7 — — C.is hc. 6/ ~ 26.7

f..-
~ 

i/ sn, b~s.i :/.i.ucd,am/ ~.n,s. 
. 

11%

— . F/s,fy ,vae/is,i P U.1 /fzas..
______  _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  

0wi.,/ ,~ ~a.wt4.b., / .

J03.4 U7~~3~~~~~ 
o~ SOC/i’. 

— — — ,‘.. cc.’

• 
— 

çØ~~~~~j 5,l h,, , rIi~,4/f y f s  ps. ./i./4~ — — — 
Sc? rdf ~s.~: Ii U.?.’ 

-

W$M4ffd s.d b y/cc 5$1IM$T5N6 73.7 ~t5.7’

r~~ ’,.1 ~~SCJ1*I’,? ~VSP4 ye,.., ass’ ,sw — — ‘Vs., ~~
~~~~ j~~~Jir.n r/.h~ued ,Nr/i ’p:. A-v .fiw. U1~ 71.4’

791/ js.Q 
~~~~~~~~ ___________________  — — — 70%

I VXI-52 (i ,e.iaW ,/
I _ _ _ _ _ _ _ _ _ _ _  - 

70.4.

‘ 1

. 
~~~~~~~~~~~~ ~~~~~~~ 

I

~~~~~~~~~~~~~~~~~~~~~~ I— -

~~~~~~~~~~~ ~~~‘r•” 
- - —

~~~~~~~ 
-.~~~~~

. ~~~~~~~~~~~~~~~~~~~~~~~ -w ~~~~~~~
.

- —



/1/ U/i’ CR66/( BORING LOG Comm. No 1/70
Location COTT.f 7/LLE, ~ J . Structure 01S~V Sheet 7 at. 2

Geologist f .b.W. Bor*ng No. 9
Contractor C.C.D. Engineer — Dat. 9 DEC. /971

Sanipl.r Misc. Data —

-

Stratification Description of M aterials or Spoos La~.th of hole 10.5’

- (type, color & Consisteacy) — Rock

-~~ a ~ Z Wt of hammer l4O~’

• ~ .5 Av fall of ham
.~~ I ~ El of ird.water J~$9

I ,.,, , •~~~~ a~ a REMARKS
— 

- ~ re,n, :/iy4//j ~ /.,./s~./1y — — — Orii/cc/o- mi/i ,~ ,as#.
!r~-~~~ ,~./c’red ins ’ bivAs., 6#.1iwnB&~ C.,, ,fvc. 741 17.0’
~~~~~~~~~~~ w/w,/srsd fvs. /, ye,,, ens’

(t~, ~~~~ rI,’,,, ? ps~/is~z. Qm,,/~ ~~sj st #S~ 3?.2~- $— — — — 33.?’ 31.9’
~~~~~~~~~ ,‘~~~ 

,,
~~., s/em, 4,/.,v 11. 1.’ ~.re 4,sI., 

~~
q £11.4,,,

- — — — — ~~ Mvs I.. ,/,C~t s.sS~
I ~~~1 r~~.i — — —

717.1 d~~ ~~~~ 
Cape ho. 37.0- 11.0’

_ _ _ _  _ _ _ _ _ _ _ _ _ _ _ _  — _ _ _ _ _ _ _ _ _

-
~~~~~~~~~~~~~~~~~~~~~~~~

- ---_ _

—t 

~~~~~~~~~~ 

— — —
nez/icc.

271/ 10.9 ~~~~~~ Cs,. ho. /l.0~ 114— c4:c::1 99%

— 
- 

— — — ‘~vs i,/ ~a 4,,hs ,liS~Sl4.

~/g f f . Q~. $6.0’

___________________________________ 

I’/4.6 rn/a.—- — ______________________  — — — $c./ ~krsV~cc~~ rnS#St

t~~~l 
______________

P — — 
~~jy hc. $/.~~‘ ~S.5’ I

~~~~~~~~~~ 96%- — — — — .(,f/ ,w/ vFcc#r ,4~/sI,.

L_ — 
BOTTOM 0F//O~L — — — 1i’C.S ccm,’/e.4M.

UZ6 ~0.$ 
- - - 

~~ Csmp/ e/ ed .f.~3S ..!.W. 
~~~~~~~ 

lit . 7~1/ A..~C #7 0~-c. ~ 75.

— — 
9 D ec. ~~~~~ . .... —

P — —  

P 
— ~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~ — - -

‘I.—.
~~

•1
~
.- ~~ 

~~~~~~~~~~~~~~~~~ ~~ 1.~~ ~~~~~~~~~ 
-- ——- - -w — —P ~~~~~~~~ —

- - - ~~~~~~~~~~~~~~~~~~~ -- - ~~~~~~~~~~~~~~~~~~~



~1!NK CREtK DALI TCST BORING NO. 9

~~~~ Na. 1176

PRESSURE itsrt:ic

~~pth (ft.) Pressure (PSI) Loss (gpa)

~7.3’~22.Q’ 10 1
20 0.2
30 0.4
40 0.4
30 0.6
20 0.8
10 0

22.Q’—60.5’ 
- 

10 0 -

20 0.4
30 - 1
40 4.8
30 . 4.6
20 3.8
10 2.2

Depth 12.0’-17.0’: Pickers would not seat
.
~~~~

4

VII—54 
-

______ - Tc~~~~
;. ~~

-— - — 
- 

--- - -- -

P 
- . .J41~” ~. -  -

.

- ~ç~ ___1~

___  ~~~~~~~~~~~ ~~ w - ~~~~~~~~ -~~~~ 1



I

i../.h( C$’E~/ t’ BORING LOG Comm. No. //76
Locaizon ScQTT.~Y/LL5 , VA. Struct*~r. OAM Sheet / of . 3

Geologist f.&.W~ Boring No. ID
Contractor C.(. 0. Engineer ____________ Dat. /0 050. /975

Sample r Misc. Data
Stratif

~
cation Description of Materials or Spoon Lnth of hole 81.5

•_______ — —  Rock 77.5(.~ p.. color & Consistency)
.
~ ~ Wt of harnmer 140 ’

a ~ U
— • ‘. — Ày fail of ham ~~

j  El of grd. water 1Os~1
________________________ 

R EMAR KS
J.4.3 2.~~ ~~~~~~~~~~~~~~ Ti, /~ iwsnfr4./cc,

/ ~ ~rn,.~iessss ch~frvy ~t~ 7/s s4. t11y~ ’
‘— ,,c4 b,.rnsn/, ass’ ,,wnics. ..L~ .J.~ ~~~ fs.1/ .

. I.’. z~ ’
- 

~ —‘

j~~i.i ~~~~ .
~~~~

‘ -
~ 

Tin I, ~tse~ir/ ~. /an, n,,.’iceOVi C.,e leo. 44 1.3’

ç~~ ‘~/J,yiy (/17/s ill /f CII)’ w/ ’ed — — — .137.

— ~~~~~~~ ms///mg cc.’ ,w~ ,çvqmcck. 71 ci’ J:Pi!;s/s ~J s J’
• 

- 7~p Oi~ WS4TNERE.D RCCN.

— ~~~~~~~~~~~~~~~~~~~~~~~ Ti’, /, g,e,smf k., ~ iM’ — — — DWdi.y rs4 ’ R1 £5’
s.d 4cc/ I, L(,,,

~ML ~~~~~~~~~~~~~~ f 7~iV( a/~ccs~ scA,~%,, — — —lao/v?., ,cc~ sAa~cc’ ~~ Sic. s.i’ .v~

— 
~~~~~~~~~~~ iss’ s.ms C/ fypJf/s59$. — — — 10%

Irakcc .Miy 4/ .kwr;

— 
(~~~~

‘ $4p,~. iraq ,4~~~~ ,nsr/mps — — — sew,

/0.! ~ /9.3.’ f ls//s/i5#7 4~,,t .
~~

VVi.

_ I ~~~ )  
_ _ _ _ _ _ _ _ _

~~~~~ ~~~~~

____________________________ / 1~ ‘./.,Cs.. 4/sciw’, !.4~5 469

.IZ&L 20.0 — — — ricc’1.i ~
Cai ho. 11.5’ 704’

— --—
~~~~~ -~~~ £.s/ s’s/sr P :/.0 .’

— 
___g~~~ P 

— _ — ~~~~ ‘
.
,
.

~~~~~. ,~~• Co’i Sec. 2s4ti~/’

: 1 1  
~~~~~~~~~~~~

_ _ _ _ _ _ _ _  _ _ _ _ _

____ 

—
~~~~ 

— — 
Or1//irq /i,4/er sd

1~LLL. 30.0 - ,-5t~sn aiSle//v wM/A Ff51’. .wc’~w/4 ~~~~~ ~ 
Sg~0(

~~~~ ~~~ ~~~~~~~ 

—

L I 1!’~ 
icc hay :4/cc? ~~~~ ________-

~

- --•S- ---—---- 
- .

-~~-- - ——- -.- -~~~~~~~ . - - -- - 
- - - - - - -

P 
- 

~~~~~~~ .~~ ~~~

I
- .- 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

J L..~- ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

-

~~~~~~~~ 

- -



,WIMK CR!5K scenic i_ca Comm. N.. /176
Location COTTSY/U9, VA. 3ir~ics~&re 94W ~~teei 7 of. 3

Geolegise !.•.W. sor arso. ID
Contra :or C.e.O. Lagines. — Dat. /0 0.70. I~7S

Misc. Data
5t~a j ftcatj on Description ~~ ~~~~~~~~ .. ,~~.: ~~~~ of hole 01.5’

- (Type. CeIJ? & Cons istency) 
— T e °

~
‘

- 

: - ._ Z Wt of bainmer IS’O

~ 
~ j A v Iall o( ham J O.

a Elof zid.water
0 R EMARKS

j p sj j  ~sAr/,./Iy yea/law?, m.1’vsei4~ ..tfl’ 10.1 11.1’

~~~~~i,, .,j, ’, 5f f .f s/f 70/E ‘/,6w f v . r /~ / 77mb.
,#~. i/.,sd,av/mp ~~l c*4r ,v~ iwVD1LJ~

— 
P
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  — — — bs 4 ycce’l. ~~~~~.

• I • 
~~~~~~~~~~~~ wu/4ar? Is c.,ir/s/s/, A-v .~‘M. ?i1~ W’

~~~~ / .s,ive~ ~s.* Lvi,, sad — —

~~~ 
d,.,.w4s,~, J 3.4i i~1 1~d asI~’ a~Es. ~~1auliW~

/vif rrns D 370.’
I— —— — D,,#aS

~
r £w.iw ~el~i*1

12& ~~.o ~~,emt~.iSw, ~s.s~wt ’* eew~~~w’ — — — 40.6.’
iv? 4n1e. 1~.l’ 41$i ~~~~ Cs,. Ice. J0.0~ ~~l’

t~~~ .k.4, ,33’.44~s: 70
Ps/id/s. d~;.i app’s..

~~~~~ lsr/ a’c/.~ vIva aww
10.3 441
— 

__
~~~~~~~~~~ TOP O. ROCK. — — — ~~~~~~~ dd’I~s~’

~~~~~~~ d’~~ ~~~~~~~ :/i~4//p  4 ,asr/i~//p A-v ~~ ?&l~ s’~s’

L._ ~~v,/4,rs1 in? uimiw. i,isvnp ..v — — — 
lIZ

I ~~~~~ v/f ew ;vsrf ; cisc 1,:/~~~- ~ba. ccv

nc.i I gg~ ~M .wgf asks— _____________________________ — — — . s~o:
— 

‘
~~~~~~~~ /1u4 ,s44’ 4 keY7 LvJ,~, — — IwL.., ,vk ns~ ii ,’

$/.St Jz1~ 
. 47

~ 
_

~~~

• — — — — (we Sic. .4.0’ 112’

— — — — dN$cc~ cc j~ ~~~~~~

___ ______________________ — — — 
ac/si.4* J.~~,,7

vzi-~~ 
si~ppw $:.oft.sc

j jj j  ~40 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  — — — W.k, .‘d cS is/ va

I 4,hV

— — .1_ — — —

L - _S~~~~ _ P 
• -

- ~~~~
f .’_ - ___- - -

~~~~~~~~~~~~~~ -
~~~~~~~~~~~-“~~ 

A



:1//IA’ CR~EI( 
- 

BORING LOG Comm. No. 11Th
Loca;ion ::2T7,V/~~a, VA. Str ct~&re DAM Sb.etL of . 3  

P
Coolo~*st I.6.W. Bor ing No. ID

- • Co:t:ract. r C.C.D. Engineer — Date 1, oei 7Wr 
P

Sample r Misc. Data
rat~~catton Description of Materials or Spoon Lnth of hole ‘~‘~~~‘

- (Type, color & Consistsncy) — 

~~~~~ 
Rock

.
~ 

K Wt of hammer 140

I • . 1  • ~ .! Av fall of han— 0.
.~~ - ~ I a Kl o(erd.wac.r301.3

0 REMAR KS

~~~~~~~~~~~~~~~ s/iy l//, 4 psth~//, 
— — — Dew~~c, n i b  Ut~ ~~~~

— ~ -~~-t-i ,~s/n~’,v? sw 4,,*,. 8sI~vs7Pat° - — — — I’ll m/#.
~~~~~~~~~~ .v/ fcc psn/j  iSis.~ - 

Q.sn/j  ccrsss k 5.7’
~-~~~- .. /4/sI ,s~s; ... : ~.j:I IU’scVlJ./ ’

• ~:~—I — — — (we fec.

I 
— _______ ______________________ — — — ~~~~~~~ ~~~~~ 71~ 571?

I ?7 .I ii.2 ______________________

I __________________ _ _ _ _ _ _ _ _ _

— •.‘~.—
--— -

4,54s., 7~ g ~. 75./i ’ 
—

________ ________________________ 
Co-s Sec. (LI ~7iS’

— 
VIZ

I— _J~~ — — —
I f ~ /

Si7~4tf$.

i.,,., ,,. ~~ __________________________ __________________________ _______________________ — — 

~o-e Se~ 71.5’ 11.5’
?~J.( f / I  — 9077’014 OP 1IDL~. VIZ

Csa~/s/sd I0~/ 0 A M .  Q.vr/j  ~ 
10.?t 601.’

II Dec._/975 
___________________

I 
— — — s’.~.# cawp/.’/ /cc .

— — — — vi. 7~I74.M. / 7 leo. /97%- —

11.1.’
5, I

3 VIX-.57
J — — — - — ——  ______________

3
3 

_ _ _ _ _ _ _ _  _ _ _ _ _

I-.

L

— — -. — 
_•1I_ 

~~~~~~ 3..*b* ~
_
~- ——

- —  - ______ 
_.~~~~~~~~~~~~~~ ___~~~



~~ZX CREC~( OAI’ TEST BORING NO.10

~~~~ No. 1175
- I

PRESSURE TESTING

D~~th (ft.) 
- Prasaurs (PSI) Loss ( )

2?.0’-~2.O’ . 10 26
20 30.5
30 35.5

- 40 40.4
30 33•5
20 - 28.5

10 38

32.O’—81.S’ 10 4.5
20 5
30 6.5
40 $5

30 • 5.5
20 - 4
10 

- 

2.5

32.O’—37.O’ 10 2.5
20 - 4

-

. - 30 - 5
40 6.5
30 

- 

4.5
- 

20 4
10 3

37.O’—øl.S’ 10 - • 2.4
20 . 2.6

. 30 4
40 4.6
30 . 1.2
20 - 4.8

10 2
- vIz—SB 

-

• 
S
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

.;-
~~~~~

- - - 

- 

- -  

-

2:.. 5..
~~ 5~5.. ~ ~

. ~~ r _

~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~ww~~~’ ~~~ . 
- _ _



I I  
. i ~~~1

To~ t Sorlng No. 10 page 2

~~~~~~~ crt.) Pressure IF.sI) Loss ~gpo )

10 3.5
20 3
30 3.5
40 4.5
30 - 3.5
20 2 

P

10 2

Oapth 17.0’—22.0’: Packor; uould not seat

I

~1~+ 
—

~~~~ 

.

~ 

- ..•. 

-; 
~~~~~~~~~~~~~~~~~~~~~~~~~



~:;i. vi~’ CRE5A’ BORING 1.00 Comm. No. //76 
—

Locnc~on ./~‘? Tr?~’~~ E, V.4. Strnctur. 04 /.! Sh..t ~~~ of. 7
Geologist f. 0. M Boring No. II

Con~ ’ac:or C.C.D. En~iaeer — Date If 010. 1975

Sam ~ 
Misc. Data.

St~atification Description of MU.rials or S o :  Lath of hole 44.5’
— - . Rock 39.7

- (~ yp., color & Consistency) o
0 ~ z Wt of hammer 140”

~ ! g ~ f  Av fall of ham J O~

F El of v.i. water 2,L9 
-

. . . . 4.2 .  I a. ~fl REMARKS
7~s a ’cscesvi /1.1. cased (.9~’

_____________________________ ~~~~~~~ 
,‘ ~am,/, /~s’o~s’

~~~~~~~~~~ r~’
;.s ~~~~~~‘.??11D NM. T.va sb 6,s .,., cc~scenc qIi Yv/ :45.,-.~... :., sJ~i ds,.y $I~r a/FatS f , vy m v a ,~ Nsr4o- ~~~~

____ ~~~~~ TOP OP n34755110 ROC#. 
______________

/ ~~~~~~~ ~~~~vh/j 75 ~~~~
5 

~~~ i..~~ .._ ’ /, .ksl.4 wi/Isv? Jsa * 1vI,v — — — Cs,, leo. J.$~ £0’

~.qgj, no.vg w/are./?.iedpr4 21%
l ?73 4 /0.2 ~~t~~~t~~iar. Iae/ed,: ..,w., g/i,ssSf 

_______________

~~~~~~~~~~~~~~ 

— 
(* is. 6.9’. ILO’

‘
~~~~ ~~~~~~~~~ o~~Roc1?~ — — — 77%

~~~~ i’a4, r/,)144’ 4,sc,//s/ ~ J~ws IWfff p9”) wi~c

— 
I-~~~~ ,.‘,,/4s,~? in? &vlsi, ~~(1NJ~W.~ — — — a~.7. w/ay 5//.
V.

~~~~~~ .Øw~w’d j v.s ’/j  ~vi..t - Ar. Ace. II. ,’- 01’

_____  
_.~ ~/~w44 4 4,. * if5A#. izfici.’ 01%

— ,s4t /J.,4./S.,f’

____________________________ — 
f/ill a,*

-~~~ 

- / 
— 

~WI cc/w prsá4.Aic 6

lILA. 104 - ~~~~~~~~
.; ha 6 

~~~ 
iics~ I%e,,

__________________________  
(er. Sh.4eI

[~~ 
~J ~~IiaweiV p&~ ivy- g.g .4.5 — — — Cs,. Rev. //j t /5,3 ~

I. — ~~~~~ — — —
~~~~~~~~ PS//sf t14 45 5/Pp/Ti 0’ ~~~~~ 

• $,i~swha~’s 9 l2.P~

— 
~~~~~~ :/r. ,sc~~ Ps/I pw,s./ ~~~ l17~ — — — f,wa:4se #3’ cI/w *.
~~~~ 4

MsLé: pa~w~t4 frWs ~~~~~~. .c~a /i *  t4’/IZ

— 
. - — — ~~

,, 
~~~~~~~~~~- A-~ bc. /f$i24~J’

Z.~LL J0.Q~~~~~ Jd/q 4,sSvo tt.3~ f l .~ — — — 93%

I VIZ— SO

I _  _ _ _
_ _  - 

~~~~~~~~~~~~~~~~ 
- -

P 
- -

.

5 ..— - ~~~~~~~ ~~~~~~ - 
~~~~~~~~~~~~~~~~~~~~~~~~~~ 

-

~~~~~~~~~~~~~~~ .r~ - - - -
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~~~~~~~~~~~~
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i>///Ji ( cREEK BORING LOG 
— 

Comm. No. 1170
..o. at~on SCOTTS ’/ / L L~~, V.4. S:ructur. DAM Sheet ? of .  2

Geologist ~~~~~ Boring No. II
Cont ractor C. ~~. 0. Engineer — Daze /5 DEC. /975

• . . Sampler Misc. Data
S:?atthcatxon Desc ription of Ma teria ls or Spoon Lath of hole 44.5

(T ype, color & Consistency) a 
39. 7’

- 

- I ~~ I ~ K . Wt of hammer 1”O~

-
~ • .! Av fall of ham

-~~ El of grd .wat er 2IJ ~?
0 REMARKS

:

~~~~~~~~~~~ 

~~, , s/i,4//, ~~~~~~~ 
— — fcs//ste? ep#?s/s.

- 

~~~ -,,,,;., ~~~
‘ acs’ Sri/s., 6.95 1NJ70//E — — —

~~~~~~ ,/nc.’r*re.d f a ir/f
__________________________________ — — —

• Lsc-~<—’
~~~~~~~~~~~~~~ 5J5~J 4,5 f / 1~~25.0~ j 7.3 J 73. ’ — — — 1o€,/s/ie,#ss#n’~ sf f I~,i~ r;

—~ _~~~~~~~~~~~ 
1_ — — 

4s.i#~ A.r#j s#i/ C/ 15~ VI

‘ Mc;! •‘~2 8.,14 L~’4g~ J1./~ 3S..~ 1LS~.I4’.5. — — — 
I ’f JJf l/a4/ 6/4/ia ’s

i ~~~~~~~~~~~ 

‘ p/ins:.

— ______ ____________________  — — _ C,reIsc~/1.1~1if ’

~g~i ~~~~~ 
•
~~ 

•
~

• “OTTOiW OF f/OLE. rcx

— 
Co,np/i/id 1:/S AM 

— — —IS D.%’. /171 f .1,s//an nil,

— — — ——
~~~~ 

•

~/. 7~J S 4 M .  /7 ~~c. /975-

________________________ 
0.7:

I 
__________ _________________ _______________________

VII —6 1
I — - — - - —

‘ 4

- - _ -
~
j
~1z~ 

.
--- 

~

,--

~~~~~~~

• -  - -  
-

‘_ 4 _ _ - (,I- - -

j~~ ~‘~~i~~~’IJf IL ~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
w — ~~~~~~~~



TEST 8ORP~G NO. 11

~~~~~~~~~~~~~ 
N . .  1175

PRESSURE TESTING

:;th vt.) Pressuru (Psi) Loss (~ pm)

7.C’-’.t2.C’ 10* 4•5
20 18
30 30.5
40 32.5
30 31
20 24.5

- ~10 14.5

* ~oto : ~ud corning out in bass a? creek bank next to drill.

12.O’ —44.5’ 10 8
20 12
30 16

40* ~ 26

30 19.5

20 - 9.5

10 (~ackprsssur.)

17.O’—22.O’ 10 0
20 0
30 0
40 0
30 0
20 0

10 0

22.O’—44.5’ 10 9 5

20 10.5
30 14

- 40 22

VII—62 - cent.

~~~~~~~~~~~ ~~~~~~~~~~~~~~~ 
.

- 
~P.-

- P

. 4.. - - ~~~~~ 

,

~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~



I

T~~t Soring No. 1]. poge 2

~:~th (rt.) Pressure (Psi) Loss (gpm)

22.3’—44.5 30 10.5
20 0
10 (~ ackp ress ure )

27.C’ —44 .5’ 10 10.5

32.C’ —44 .5’ 10 7 .5

37.0’—44.5’ 10 0
20 0
30 0
40 0
30 0
20 0
10 0
10 11
20 12
30 15.5
40 20.5
30 13
20 1
10 — 

(~ackpressur.)

VXI—63

H.

- .•— -5 - -5. -- - • •-•-• - - P  ~~~~~~~~~~~~~ — -P -—P:~P . ~jq1,- -

-
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.~~~fi~’ :8?.FEK BORING LOG Comm. No. ‘/76
i~~ca:ion ;:,77sV/.~L8, V.4. Stritcture DAM She.t / of. 2

P . Osologist f .5 ~~ Boring No. /2
Contractor C.C.D. Engine.r — Da*.4j~~~/97

L • 

Sam icr ‘4tsc. Data
StracUtcation Description of Materials or Spaon 14%th of hoLe 43.7’

— Rock 
________- (Type, color & Coosist.ncy) - Z W i of hammer ‘~~‘ -g • ~ .~~ Av fe.U of ham ,~‘

a ~
. 

~~‘x o ~ E ElO ( rr4. wa.t.r 2t5~lP . 
-~ 

a~ .1 R EMAR KS
,~~~~~~~~~ 

.,.~tCI//UW. 11./v cau £0’

________ ~ Ti., m,~Jcssv:. cky,g i~~~~~g j  I’ fiivs4 II~ 7.5’
‘~~ T 

~~~~• ~L. . 0 ’/;~/f/~, _______________

• iv~~~~~i iass~ //4 7., dsj *~ u ~~~ ~~~~ ~a.,.* I.Z’I.?
~~~~~~~ thy ,,. Diampens? ~.ro—~-r. 

_ _ _ _ _ _ _ _ _ _ _ _ _1— O,* 7/247//lRjg ,1S~t — — ~~~~~~~ b ~~~~ iç;

~ ,zv:4./s. 4 ~~~~~ A.~~~ ~~~ypiiw. zzf
~~~~~~~~~ -~/J/.V9 ’id~ Ô4V~~I ~~IP.~~~l

• • : 
,~~ , cEt’j rsvS wf,. ..ri, i/m~stg Cw’. be. 46 *5 ’

a.? 
— — —

!,# Si~frs ,.j ’ ,,wjpoo/ /ine 
— 

4 mw3’4.~~v i~~49 /2.0.’

/~~~~~
‘ :mvi FD.S~ FJ.7’ ~~~ i~4e4,d9 a.z.’

I.’.’ TP~P ~~~ ~?XN. (eve l~c. ,v.f~ilj 
-

6#sn, d#~k/i~ nW4 civ? a..’ — — — Jaz
4,,kss $#!1Nf 7~~V q’,s*~~w’ — — ~~~~~~~~~ ,~~~~ ~~~~~ P

~~~~~~~~‘ 
pan.r; i~~s: is? ~~~~ ~~~~

— 
,.ir~’esr. Treat s/Paw. :~~.i • — — ~ ‘n1,thr ne/A. we,.

• P~~~~4_ ,s.s : ~4#4~pn .p ~ppva~

$ .W1_ I ~~~g t~~~J — — — tr .’a.: rs~ .zs~ ii.s?
___I — — — — _ _ _ _ _ _ _ _ _ _

Lw.s/ ,.e a

— J V?.~ A — — — 
,e//o///, j ~r.v~~I .

~
‘‘ I.
~~~~~~

— — — 
~~~~~~~ y-ass 21.f. 1,4.7’

___  - S~r~ ’ 4.~ f ,hvSs. d~ r

~~~~ I ~~~~~~~~~ 
- — — l~pft# d1 SN .41ü

Lu.., I ~~~~~~ 

VIX—64

L I_ }..~ 
~,sYf  4ivkea iv., ~
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I

,.IINK CREEK BORING LOG Comm. No. 1/75
Location SC~ TTSV/LLE , VA. Structure DAlI Sheet ? of. 2

Geologist J’.&.W. Boring No. I?
Contractor C.C.D. Engineer — Date II 02C. 1975

I Sampler Misc. Data
S:ratific ation j Description of Materials or Spoon L.nth of hole .;;~~~I

• • 

~T,pe, color & Consistency) a -.

~ z Wt of hammer /.,C~
a • • 1

• i. — Av fall of narn
— _ _ _ _ _ _ _ _ _ _ _ _

I ~ I ~ ~ ~~ 
E1 of~~r d. water Z8L$

P 

- 
01 REMARKS

~~~ 5,eco, :/ip//
y 

wes/4iad In? CSfS S/.5/rn, JO.1”~ IJ.7.’
:rs/ ~’ä GR!E,VIOAIE W/tcJ//tpe/ — — — f h gp /  p~’&.

• -•~~~~~~ ! 91sf/f vs/n,. 
~~re ,~f’ec~ 21./c/S.!’

‘ ___J ~~~ — 
9’7,

- 

~~~~~~~ ~~~~ ~~~~~~ ,z.o’~ .u.:: 
— 

t ~~~~~~~~~~ 2.z’~Js~1.’

— 
_1A~ ’~ — — — at Sr ipp,uciraq

1 ~-~
--i fOJ1DJ~I’,#~e Ci4~Nt//iS# .

_________________________ ~~~~ ,fèg. .W.I~ 12.5’
91%

~~~~ .~~o 
______________________________ 

P1/4/,.’,r r/s ’ie, ?s/ /. 7J.,ç ’ -.

.~c .1s1:ri/s/y /S Sss7, j,54~5 j ,J~.s’.g:

— 
1~’ ,2.9~ l3.7.’ — — — c44r,* wt’,u,/~.

Dri4~’ng ;..a ~~~~~~~~~~~~1

~~&: .;. ~ 
- —

~~
—- CD77~~.’1 OP /10 1.5. / 1/0 iv,.,.

/2:21AM Cs,i ,9e . ~2.5’JL5’

I — — — /2 Div. /~75 — — —
________________________ 

tori A~ J$5~ ~j i
’

1.L. Q c.mp/ thss. .i7.’

W.~~. 7:31 4.A.~ / 7 Sic. 1975.

_ _ ?.7

VII—65

— —  —
— — — _____________________________________ — __________________________

L _ _ _ _ _ _ _ _ _ _ _  _ _ _ _ _  _ _ _ _  
t

~~~~~~~~~~ ~~~~~~~~
--  - -



:•:~ ::~ ~~EK DAPI TEST BOR!!IG NO. 12

~~~~~~~. ‘co. 1175

PRESSURE TESTING

~~~~ (ft.) 
Pressure (PS!) Less (gpm)

7.C’—12.C’ 10~ 
13.6

20 22.2
30 33

40 38

30 - 33

20 - 
27.5

10 21.0

12.O’ —43.?’ 10* . - 
0.8

20 3

30 .18.2

40 30.2

30 24.5
20 1?
10 9

* cr~~~:~ u~t:~ ouddy

L7.u’—43.7’ 10 0
20 0
30 0

40 0

30 - 
0

20 0

- 

10 - 0

5

VIX -66

~ P

_ _ _ _  - -w ~~~~~ ~~~~~~~~~~~~~~~~~~~~ 
-w 

~~~~~~~



/

I a 
. P  

_ _ _ _

a..’IM/ ( C~ C~ /i~ BORING ~OG Comm. No. 117$
~~~~~~~~~~~~~~~ OTrSViL L 2, VA. Structure :ORRO W PIT Sheet ! of. I

$ I Geologist :.G.w. Bor ing No. TP.I
a Contractor .VT D.~ Engin.er — Date 74 ~~~~ 1~775

I Sampler Misc. Data
I Stra:iilcalion Descript ion of Materials or Spoon Lath of h t e  tS
P 

•

~ I ~ ype, color It Consis tency) 1 g a 
Rack —

P I Z W t of 4%arnrnO r
- 0

P . ‘. — Av fall of nam
~~ ~~

‘ Et o f ~~rd. water —
- 01 - REMARKS

~~~.: :•~~,~:~~1L. 
— 

Jor :.r e’,./# /.‘4M ~P
TJ4 ’, micaceouf, cbep i.r f /f  7 ~~~~~ — — — 25’s.? ,.:~~

I 
— , ~~~~~~ ,l1/ciCivUr, 4/sye~ aver a,,

4.2 “~~ ‘::,r//.’p:./ / 14 ’ n ’sl///nQ. 
__________________

/ .  - ,?5;/De/t.’/.-L Oec.mp.a’e’ fs/i,/el

L / ;~~ 
-~ O/’~t./.n, ‘n/esCsoi’i , #n4’ .SYO’ ~~ .enj4e,. .Vo.ayPsness

— 

- 

[- I  d/ A /~~y rock frep~rtn/~r. 
— 

:/.u~ t ,/~o, Js#at/$.

— 

~ Ly fiivp/s ,4’.. / fikin

— — . eorro.~i op PiT. — — — • .~pprni. LOf 
-

Comp/ i/sd 9:15 4.44 - 
-

— 
U F,6. / 975 

— — —
_ _ _ _ _  

I 
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  _ _ _ _ _ _ _ _ _

_  _ _ _ _

~~~~~~~

IiI
•

•

• I 
_ _ _ _ _ _ _ _ _ _ _ _ _  _ _ _ _ _ _ _ _ _

_ _ _ _ _ _———  -

I I I 
_ _ _ _ _ _ _ _ _ _ _ _ _  _ _ _ _ _ _ _ _ _

---‘-ii liii
VII— 67

-: 
- .  - -5

.

. - - - -

~ ~~~ 
P- 

, ~~~~~~~ 

- -

_ -,P ,:.~-. -

,4
’ 

~~~~~~~~~~~~~~~~~~~~ -w— - ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ . -~~~~ ~~~
_ 

___



S

P /ll.~.’ ~~‘JJA~’ BORING LOG Comm. No. 1176
.~~a ion ~ T7rY’UE. v,s. Structure CDI?ROV PI T Sheet ! o f .  I

Geologiat\ $.~~.w. Boring No. TP.2
- Contractor C.?/T~~R £ngiaac r — Date 21 475, 197J 4
- . . Sampler 

— 
Misc. Data 

P

#:rat~fication Description of Materials or Lnth of hole ~#.O
I- _ -. . Rock —

- (Type . colu: Ii Consistency) 3

~0 z Wt of 4a.rrtrner —

• : .s 
~ .! j~ (1.11 of ham —
—

— -~~ . ,~~ 
S Zl ef~~rd. wa xer

— — C
P ~~~~~ ~~ 0. ~A REMARKS

P 

.~.: 
-
____ ~~~~~~~~ — — — ~~~~ limp/s ni 7 h As.

P - 

Tia. m,rJi, a, c/se,., f/U ~~4. — — — ~~

- ~~~~~~~~~~ 
dir ,a.,th /j kss .~ 21

• 
•~~~~~ g~~~~ I II ‘

~? /, rsdIi~4. i~n, m~c~~ svs — — — 1.5 m d  5.0.
- I ~~~~~~~~~~ d?itsVSV’m ~a! 4/,~/Id

J.7 1.J~’5S/~ tJt1M. Ins’ /ic/4~~~ aPs.egsssiI
J ~f •4/ ,/ — — — ,

j L, . :.rt4 A. c/sçt ~ J •/~7’ w/L4s4’ I — — — lsii w,,/A,rp/ ~ £0’;
rack fPTm.Fe/:. I /J’i l f l/ /J//

f 
I IMI

f 
#47

- - t,~4/ preen, k,,44 ~~~~~~ j — — — v/M(rtit? 14
- $ FIiVf TS//i. - ‘ f ivy ea/r.

— 
I~~O7TQ41 D.C ~~ 

~~_  —
• Ci~mp fe/i.’ /I~2D 1.44

____ 
U FsS. ’975 - ______________

_ _ _ _ _:=:_ _ _ _
I 

_ _ _ _ _ _— — — — —
_ _ _ _ _ _— — —_ _ _ _

I V~~I— 6 $  
___________________

_______:::____

~~~~~~~~~~~~~~~~ 
. 

- -

* - 1~ 
- - -P .

F’ ~~~~~~~~~~~~~ . - -~ -
~~~— 

_l_ J ~uu 

~~~~~~~~~~ 
_P,,.J-uI_ P

-5 - — - - -



,:1/.v~f CREE/ ( BORING LOG Comm. No. ‘/71
Loca:ion 7J i//~~LE , VA. Structure SORROW .0/7 Sheet s of .  /

Ocologist f . &.) Y. Boring No. 7.0-S
Contractor C.?I? 5R Engineer — Date 14 P58. 197$

Sampler 
-. 

~
_ Misc. Data

L 
- 

Str atification - Descript Ion of Materials or Spoon i..nth of hole 7.0’

(I ype• co.or & Consistency) I a 
Rock

• .~~ .
~~ : .

~~ z Wt of h~~~~~~ —

~ 
g ~ .~~ lAy faR of ham —

• P 
E El of crd .wat.r —

-. 

I 
- I ~ ~ ~ REMAR:(s

~~~~~~~~~~ 
77P10/L . I 

— 

~~ J~.4r tim//I: 5 7.1’s?
- 1 

1.? 
~~~~~~~~~~~ ran, m,~.tc.,sv,, c/mgs~ 1147 w/ — — — I S.D.’

- 

I ~~~ tick /10/ mti// eel too/s.

— 
4 2 ’  — I .f rl, mi~iciiui , c/.q,

~ f/f 7 w/ •J_  /Isa,une:, s/em, ,/se~
.,~~~~

. ~.,y tick 
• J,#4/t 4,kn .sf

6.2 ~ ~~:i~~.ir.’~w. ils,d ~~ f.O’w/m Purl I.,
.~~;? w9t//S ,,u. ’,~4 -/99 mc? tol. 4/~1p’ rock f ,,,awth.

— 
I ini:~g~tovr 1/47 av/4/oc4 - — — — F#e#s//s//y s ,sn?,~ P47

t,: ~

— : 
.“~‘•S/ .7r,gn, h/.r/1/y rn ’s/4 seed 

.~~._. •~~~~~ _• —

!~ r!~Nf7DNF.
P BOT7~r.~t OP PlT~ ________________

- 1 j ’
I I 75 Fs4. 127$ 

__________________

flT_
_ _ _ _ _  _ _ _‘—1 ‘ ________________________________________ — — — ____________________________

- . I- a
I _____________________________ — — —
- I PI a -

‘-H --_ _ _

I 
___________________________ ___________________

L _ I ____ 
_ _ _

~ I

- -

P .  
- 

‘ ~~~~~~~

~~~~~~~~~~~~~~ 
~~~~~~~~~~~~~~~~~~~~~~ 

w~~~ ~~~~- 

- _ _ _



4411W/( CREEA’ ~O~ INO LOG Comm. No. 117S
Location tCQT7~~”/ ’h S, KI. Structure ~QRA’OW ‘ii’ ~~eeci of .  /

Geologist 5.0 W. Boring No. 7.0-4
Contractor CR1 7Zf ? Eagins.r — 

— Des. 74 .055. /275

Sampler Misc. Data
Stratifica tion Descript ion of Materials or Spoon LAth of hoLe 54’

(Typ., color It Consistency) — 
a 

ROCk 
_____

z Wt of ha.mmsr

• ~ .! &,fall of hasn
. 0. W 0.

P .2 ~ 
El of ird.w*t.r —

• r—L 
~~~~~~~~~~~~~~~~~~~~ 

—

~~

- —~~~ _.! . ~~

/ ‘‘ ITm, ms~Ic..vs e/i~
,eq .7/47 ay’aw4 for ,sw,./ig ,4A,.~~

.L2 
j~~~~7I u~~~icmce.vt 5/Sp ef na:  

-

— — J ‘ RFf/Du(Mv. — — — kM ,i*ai,~~ ~ i.g

I ~ lie//led tW scd b.1 ~~ws..Y ~~~ ‘

- 
‘

~~~ ria4~, s/#~4//y s/i,vf tifF vi S’W’~ 4w*,• ~~~
J V4dId 4h’okf  toO# — — — ,~~,q dim” k~ w LI,

— 
j. ‘ii, li~4/ J/SM, 1i~4/y *w,f&vwd — — — lace/WI ii. #w.t.

thf W#TSN E.’

~O77Okf Op PIT. 
_____________

temp/s /s .’ ii: U 4.44

1~~~~~~~~~ — — ?5 f f 4  /975 — — —

— — — VXI—70 — — — ___________________ 
q

.0

- iP - 
- - - 

1-~
~

-5 ------ - _ _ _ _ _

~~ ~~~~~~~~~~ 
~~~~~~~~~ 

- P.



_________ - 

i / / N A ’  CRE&~ BORIN G LOG Comm. No. /116
I..3cauon $CO77’$V/LLE , V.4. Str ucture SORROW PI T Sheet ! of.  I

Geologist f .G.W. Boring No. 7.0- f
Contractor CRI 7Z!R Engineer — Date 24 .068. /975

Sampler 
— 

Misc. Data 
P

Stratification Description of Materi als or Spoon L.nth of hole ~.0

(Type, color It Consistency) — •

~~~~~~~ a 
Rock —

~ z Wt o( hammer —

— - 0 4 .; ~ • M — Av (all of ham —

o ~ . ~ — 0.
o ~ E El of grd . water —— — -~ — V 4

I ____________________ 0. u~ REMARKS

~~~~ TOPSOil-. ,fe,/s /, 1o’md is
/ ~ 7~~. Irn~iAW.~ 1/47 ~/to.4~ — — — 

deep ii z.5. 
—

— .  m,:is~~91 0/575, ~‘~x 1st .rsm,.fr: I I.4 1.5’

~~~~~ ~~~ RE S/O Q//4.  — — — in? 5.0.’
— 

~
‘ 

~pog.ug4. 11$ en? ‘fQ~, .,mceuv: So, Yim,/e CC. S /iAeft

_____ 
P ~~~ ~~~~~~~~~~ 1147/. 1mm/f  1/47 av/4/#cly — — — 5.7.5 ’; ,.,cresre ,.~ seek

~..r. ~in
o k  fri,meth . f,.,,m,n/s.

!.. . ~~1 t~q4/ ~~~~~ a6’ph/y wis/4s’td 
— — — Isio3’r e~~ rng 5

6c186//j 70N6. S,uns ,4.e sasm~~l/~ s
30770,31 OF PIT. .tano%l 1/47:— — C.mp/ e/ rd  //:$54.* — — —

f4 feb. /975 
__________________

P _ _ _ _

VI~~ 7i 
_ _ _ _

- - ‘~~ “ ! ‘~~~~ ~—•-- -~— —~~ ~~~~~~~~~~~~~ —P P 
• 

P - 
~~~~~~~~~~~~~ - -

— ~~~~~~

- - -,--~~
�..P P - - ~ 

v~-/.~~- -

_ _ _  - 
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• -5

~~,VI( C,9EEK BORING LOG Comm. No. I/ TO
Location COTTSY/hl.1, ~& Structure BORROW PI T Sheet 1 of. /

Geologist 1.&.W~ Boring No. 7.0-6

Contractor CRl72 ’SR Engineer — 
- Date 24 ff8. /971

- $ 1
Stratification Description of Materials or Spoo: t.nth of hole 10’— — (Type, coLor It Consistency ) —

~~~~ 
Rock - ________

- 
Z Wt of bammer —

.5 • ‘. .2 Ày (all of ham —

1 E El of erd. wat.r
— O.i — 

~ 
a. “ R EMARKS— — 

P.~~~~~~~~~ 
TOP :OiL. - — — — ~~ / Is

• I~0 
k~~~1 ~~ m,uus.s ‘/ ‘r ’y f /67q#~v.~& — — — i’ss/horsd ,.c4~~ 7~3’

7.1 ~~~~~ ‘‘ m~Ni~~ ~~~~ 1/47: -

ft. ~ sio~’c’.w. ~~,..‘, ,~: -
— 

:.‘~~ 
Wj IF/id red is’? g/iip . /04,4 — 

~~~~~ A,,w’ ~
I 4/74W. a/Ne/soP iáv/p 1147’ 

~‘? — — 4~,mphm4 li/mr #
Lfjzmp ,wA fespre#4. s.? -

,y,.4/.~ vs./4w,/, shoe 6f 114 ’IDaW -

wfre~//or1a’ ii? o/,e,A,o,p. 0/lye- Mu, *d744/
I 50770.49 OP P17: — — aw’ksovs p~s.n~ss S

— — 
Csmp/sIsd 1:53.0.44 S. If A’edi, *e ,/a~.i

I — 
II Feb. /275 — — — i/.’r g f t m if .  f e s~

~ ii{ iii 
-

.

— — — —P 

VIZ—7~ -

—— — S — — —

P Pa.~ ~(a. ~



fl/NH CRBEH BORING LOG Comm. No. I/il
Location ICO TTJ ~I ’IL L 5, VA. Structure SORROW PI T Sheet ~ of. / 

P

Geologist $.S.W. Bori nj No. 7.0-7
Contracto r CRITZER Engineer — Date 74 .059. /915

P 

Sam icr Misc. Data
— Stratification Description of Materials or Spoon ~~~~th of hole ~~°‘

P 

~Type. color It Consistency ) ~ a Rock
2 ~ Z Wt of hammer — 

-

• .2 Av fall of ham —
— 0.

I E El of grd. water —
— • 

..
~ — V 4

~ 0. (I ~ REMARKS
TOPSOil... R~,s/s I, /. 7’ w/ 1sne /4

• 

• 
— 

I ‘~~ :, ..
~~ ~.. th~y 1/ft ,I,,,/,~ — — — _________________ 

P

~ i ~ P 

~~~~ 
,e,4~:4./. ;s, a,~ cesa’s, 1~ck f, .o7mvs’h S,.Z!

— 
3.4 

~~~~~ c/eyey 1/27 iv/ M ae* ,fo~mmcfr. — — — 
#.re~r • i.i ,~crss#

,.~~~f i~’Esitn ” ~i. rn reek.

- ~~ .1 ltd /c ,e/o’/ sA. /s#, .ni?ieesot, — — — Iso~ s.mp/sr 1,/mr ~

~~~~~~~~~~~~~11/94/ f ’e ’S, k,qu/ ~ ,wA~iP~v# rn”d I Li’— — a,qI,//nw/E. 5rm~s/4ss ,rjmr/ed

80770/4 0.0 P/ Z s.d f e/ is/ ed; esaar /~e4
(serp/s/odZ : Z S if A C

I ii Ffb /275 
___________________

—T_ _ — —— _ _ _ _ _ _ _ _ _ _ _ _

_L_ _ _ _ _ _ _ _  — — —_ _ _ _ _

- -VIt—73 

- 

P

IL — --  ---

~~~~~~~~~~~~~~~~~~~~~ 

- ..., . ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ - • - • -

P 

-
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A
,W/AA’ CifEEjt’ BORING LOG Comm. No. 1/16

L.o.~$tion .$ COTT.7VI~~S, VA. Struct ure OURROW P17 She.; ! of. /
Geolo gist $J3. W. Boring No. 7.0-S

Contractor CR/TSaR Engineer — Date 74 pij . /qrs

I sam i Misc. Data

Lst~~
m t i

~ Description of Materials ~~~~~~~~~ 
Loth of hole U ’

(Type, cclor It Consistency) Rock
0 .- Z Wt e( hamm.r —

4 ~~ 9 ~~ e
— • • ‘. — Av (all of ham

o N — 0.

~ ~ j  El .af~~rd. water —

_______________________  
0. REMAR KS

— 

~~~~~~~~ 
70ft101L. — — — ~s4/s 74 L$!

— 
..~ ‘;:~ ~,. a,escgs.’s 7/5959 .t147 w/ — — — lock f,i9men/s 8 2.0

~~~ ‘~ .CJffSIYS’ rook fr4~~th ‘,.~~~~~ 

- s4mrdee/ ~
~~~~ 

.~~~. ~ I Is? I. /a,, ,w~xesor, ss.e~r s/is4#~ —
~~~ ~ 

e4ps, 1/47 s/i~rJ f , ivesii~’ P’s7 4vre’? l.a’s.?

— 
RES/O WIM. 

— — — s/op I Li!
Red/s .lesemrvs f/f 7 br :sa,’/es /akeaI

— — — 4~///SCJf iwk ~~~~~~ — — — 1.3’, S.D’s.? 1.i ~
OIsa,, i~4p .w4k~W mM’JT,Ng. ~~~~~~~ 

,.e/edss ,~‘,.

— — — 8O77Vs$f 0.0 ,17: — — — f/sos’s 1/O.Pf f lM h

2:41.075
2.1 “.4. /271 

_________________

( I -

P — — — S — S

• ii::-

~~

I

P==i~~
_ _ _ _ _  _ _ _ _

VIX— 74

— _ _ _ _ _ _ _ _ _ _ _ _ _  — — — -~~~~~

-
~~~ — — —-—

~~~~
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_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  P
,;;/,c’/t’ c1~a!/( BORING LOG Comm. No. /1 76 

- P

Location 4c0TTt t~’~~6 , VA. Structure SORROW PIT Sheet ! of .______
P Geologist f.0.V/. Boring No. TP-~t f Contractor c~VTZ5R Engineer — Date 24 Ff~. 1976

Sampler Misc. Data
Stratification Description of Material s o Spoon I Loth of hole 7.0’

r . (T ype, color It Consistency) — Rock 
________

I Z _ _ _ _ _ _ _ _ _ _ _ _

- 

• 2 .~~ Av fall of ham —
V — 0.

o c E El o( grd.wat er —
— — S

P I 0, REMAR KS

~ TOflhG/4. — — ba/s /‘ .t ,.,?
P ~~/~Q •

__________ 
.
~~~~

... . 7ia, #n,~seocvg, e/eycç f/27w/rcs/4~ — 
/,p i.,n~o/jr ~

I Red I. ~N’9~~f~/s.; rn,CSNSVt, .470,
- J 5 r~~H 1/27 w/f,a.. pock f~.u9e,sth. hi~,o~’r ~ 7.4’w/,sek

1~~? R5$1OU4//4. fr~ymmr4. Rock

I — — ~~~~~~~~ ,fed fo ~rees’~ 4~,.4/9 ~~~~~~~~~~~~ — — — 
I/ac/f  .ts’? ,Io~,o’.n,/

I 
~~
. 

~~~ 5~~A/j7~//f~ 

• 

~p iD’

I — — BOTTOl-, ~~~~ ~~~ — — .4’ 1~O!
— 

~~~ p /,/ed / : .V .0W. &le#s/OWI ~
71 ~~~ ~~~~~ 

— 
S :1.4. f/ ~7 /re. , ~~~‘ —

:/dlo’f 5/04~P

__________________________ 
102,/s

1 / P ~’~1’~ e’,.’I J~9WW.

I 
_______________________ 

I0’- lS°M.

- - -

~~ 1~~~~ 
— — —_ _ _ _

VII—7S

- 

- -- ~~~~~~~~~~~~~~~~~~~~~~ p p~ P . .~~~- ~~~~~~~~~~~~~~~ - - -

T -
~~~~~~~~~~~~

’
-

-
~~~
- 

~~~~~~~~~~~~~~~~~~~~ 
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~~~~
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.o ’I/v ’/( CREEK BORING LOG Comm. No. /176
Z.acation S27~7Y/LL.~, ~~~~~ St r ucture SOIMOW .0/7 Shee;~~ of. /

Geologist s.o.~~ Boring No. 7.0.10
Contractor CR1 75 SR Engineer — Dat. 24 PeS. 1976

L. j Sampler 
— 

M isc. Data
StratifIcation Descr ipt ion of Materi als or Spoon L.flth of hole J.2

—- 
- (Type, color It Consistency) — •‘

~~~~ 
~ Rock

.
~~ f .

~~ 
— ~ W;~~f ) ~~~~~ e~ —

I ~ I • ~ .2 Ày fall of ham —- 0. 0.
$ 

~ I e c E El of grd . uaCer
1 a~ Vi R EMARKS

- ~~~~‘ OP$0/~. I.e/s /, /.s~
____ - -~~~~~ ~7fi, ~~ WoPUt, c/iqt~ 1/27 i~’~~~ — — — Ia see s.’r / sf/,ee,~~

- , -..‘.$if~1, a ’sa.v , sIervy 117 w/ 4j, ~ ~~~~~~~~~~~~~~~~~~~~~~~

____ ‘~~~ ru//an ? ,w4 f r,qaeth. a
~~~ 

.
~ 
,‘S/OR/M. 

- .1.., romp/er 9 1.0’s. ’?
3.2 

,~~~

,
, ~‘i.4t,,ed Fed/s 9P’W#, ~~ N9S9VJ’~ — — — S.D.’

•
.. 5ds’4~~ /s th~ey .t’27 af.uJ..Wm’ 1/b s./~.i//~ w’/44.,d

____ 
$3 •..,.°. .~J ,,ok f ~sporvs ’/s. — — — f ” O w  j .otg.of

I6,#s,, 474/ ~o j,,,/ 4w,/ i#ui~itrsti~ I,,,, ~~~, sW 4w
-
____ — — toiroAl OP PIT. — — — ckysrc p r/rn ir 5.O~ ‘4 ’

I Cso,,,p/Sed 1:sa F~ Mvek 4wo’e, ~.2’ I0~’

— J,_ 21 feb. /276 - — — 6’smrd.,s ~- J te..?y f/ft

SI — 

P 

_ _ S —

a Is ~~i — — —
VXX— 76

— P

- — --— -- - - --— -- - --~~~ -

J.
~ ~~~~~~~~~~ ~‘~ i~~i 

-~~~~-~~~ - f W :~~~~~~~~~ ~~~~~ -~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~



,//WM CREE/ ( BORING LOG Comm. No. 1776
Location $cOT7f Yf lLE , 94. Structure oRdon’ PIT Sheet / of . /

P 
Geologist $.6.#. 

— 
Boring No. TP.//

Contractor / T ZE R Engineer — Date 74 Pe~O. /9 76

Sampler M i s c .  Data
5tra t~fication Descriptio n of Materials 

~
or Spoon Lnth of hole (.0’

(T ype , co’or It Consistency) — 

~ 
Rock — 

P
P 

•~ ~ Z Wt of hamrner —

• 
• 

g • ~ .2 A., fall of ham
0. tS - 0.

o c E El of ~rd . water
- 

— 

~ ~
. REMARKS

_____ 

Icc/c 1. 1 /.0.’I • l.a
- - / 7c.~,, m,:ace~cr, C/sueq .$~/ tT wfrt,a /s~ Js~

. fai~,p/e ‘ic. / 4/4.,
—‘ .~~ /as’, irgsceQVI , c/ar.4.$/f I ,,~/ ~

s_ .
~ s:j #e,sd rsck f~d9men/s. Tocre.re ii, rcc4 f , ,~..,s ’/ :

P I ~~ \ ~r••ei~r4 /is’~ 4i,# /y wee//end 9 J.O~ 4~rier ~ I.b!
I 

~~~~~ ~q!f//f 70//I. 
— — — 4, tOm//Ft f I l M  8 14 ’

I 
-

— — — COTTD.~f OP P/7 — — .4/ des/h, IA:

1:30 ,9.4’~ r.’cu:/i~: /sr as ’? h ogs

— — — 24 fisk. /976 — — — /144’ 1.09 j~s,,o/, n,./~

“r ,,.t//~, ,,,,,

__________________________ 
8.vfrei-,e/q k r /p  s.a

I Y4/errde,ornf ,.~~ii.oI i. - o.~ ess/ see’ cf/’veI.74
O,cenj/a’,, 4.sJres’/isorf S

T11+1 iii

L VII-77 

I l I_ ~..

P - - — ~~~~~~~~ ~_~~__ ~~~~~~~~~ — ~~~~~~~~~~~~~~~ - - -

~~~~~~~i i!:~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~ 

-
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i~/~Vl( CREEl? BORING LOG Comm. No. /1 76
Location .~~D7 Tf VIL L 5 , VA. Structure SORROW PIT Sheet ! of .

______

Geologist t.&.a7~ Boring No. 7.0.17
Contractor C~ 17’ eR Engineer — Date 24 PEG. 1976

- Sa.mpl.r Misc . Data
Stratification I Description of Materials or Spoon Lo~~ of h ole 6.0 ’

I (Type, color Ii Constitency) Rock 
—

. z Wt o( hasnmer
— C 4 4

- ~. — Av fall of ham
V — 0. P

£ 
• ,~~ E El of grd. wat .r —

R EMAR KS
TOPSOiL. — —

— 
7.2 / ~~~ ?‘s’, m,~Vc,2W, ‘/see.v tier v/so,.st 

— 
./.or ;;m~./ft / .‘/e.,’#

_‘. i..a’soah//i#, siW iiw#w*4~p~seA ~~~~ 2.5 J..tQ’1.$.~

— 42.. ______________________  — _____________

• -..°. Is?, a/cisc..: , c/sr,c £ ‘IP v/~ N. liociesre ii rub
— ..‘

j~ 
.‘. / .‘. he,, .se#/,s” a./4w v~l f ru.mw/,. J.D ’-4.0~

/ s’  ~, 
.,~ve. 1*,, ~~~~~ ,vse’4.yw’ dreses/sas etue/#s4~ s

— — — — reedy j7~ 7: fare/s .’,, i...
Me’ soso~ .a~se s/so.,

~ O77OM OP P17: ~~~~ ,~i.i/jr.
C.no,./thd 6:11 ~~~~~. I,c.4 ,~.

2.1 feb. /971 I/srI ,, ~ 6Sf

11111 =11
h— — —

VII—78
5— —

• ~-T~
-.

—
~~ .~.P

,P• P

__ _ _  - -~~~~~~ - -
~~~ - ~~~~~~~~ 

‘- P



P 

.;;iMr :,?.FE/( BORING LOG Comm. No. 1176
Locat~on f ~ p T 7S ’/L.i E~ VA. Structure O0.~?ROr/ PIT Sheet ! of I

• Geologist S.&.W. Boring No. TP -l!
Co~:ractor C.fl~’Z DI? Engineer — Date 25 PEO. / 776

- 

. I Sample r Misc. Data
S:~ atification 

- Description of Materials or Spoon Lnth of hole 1.0 ’

~Lype , color It Consistency) Rock —

• — ~ Z Wtof hammer —

P 
• .2 Ay fall of ham —

. 0 . 1  ~ —I I •
~ o ~ E El of~~rd.water —

~~~~~~ I . — 0 4
- ~~ R EMARKS
- t~~~P~~QPS ~ IL — — — Roth /. I

?~ I .‘ ,..t’ ~~~~~ a’,-~e:scv.,~ C/ ~ys.~ f/Il w/,’i~
,, — — —~~~~ ,,ck /r~p,oes’/s. .6’, ssmp/ e b/ca 9 3$’

____ — — — _______________

~~~~~~ ieds’t/ . Iis’, so,€SceDU$, ssao~. // .vle’ ~ i.:t lrsearr/,j .’

/ ~,\ .:/s.~..:’ .1721 v//sw ~,c.# f r ’~’,es/, ~ — 
,~~ mea/,.’#’~ e rsel.

I 
— 

~ 
— ; Iaq,~c’~;,/ .4.,, I.’c. re,’ers/ 1 

— 
.t /L 7 u,u/vd,r ‘ia’ is?

— 
2~ ~~~~~~~~~~~~~~~~ — — — 

msosp’erse ~~~~~~

— — — BD7TO.~f OP PiT. — — — 1.c J ~,awpb u.5 /elm,
I Co’ej,/~/sd~~ 364.Mf

25 feb. /976 Th, decompore? f’s--I
live/s s2i.w ,sock.~ .

— — — L — — — Ifes/be ’,? ~~~~~~~
I I — — — ~~~~~~ d,~’s4sov , %ess/

/sc./id f/DO ‘.~~v/I ef

I _______________________ 
e,:/ s.d

- 
~~~~ j ’sj/ head/a,,
“I,,,.

I _ _ _ _ _  

. P

( . 1 VII—79

til: — I

- -  _ _ _

- -
~
.-;_P . - - .. - ~ 

,
- 

- - 
- P
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4
t 

P~

.‘WN~t CREEX DOttING LOG Comm. No, /1 76
Location f a~’O7Tf YILLE , ~~ Structure CD~.?OW PIT Sheet-- / of .  I

Geologist S.6. a~1~ Bor ing No. 7.0-14
Contractor C,~1? ER Engineer

_ _ _ _ _ _ _ _ _ _ _ _  
Due 25 .090. i 7 J

P SampLer 
— 

Mt~c. Data
Strutficl*ion Description of Materials or ~pooo Lath of hole i7.Q’

I (Type, co!or It Consistency) 1 .  r Rack —

~ I ~ 1/t ef haatrner —

— - • ‘. — Ày faR of ham —

• p •‘ 0.

~ I ~ o ~ E El of grd. water —

.‘•~~ 
P R EMAR KS
- ) 7PS31L. — — los/s he

‘ i,.’-’! 7M , e,,~iCfS,S, 4/isA r,ervJ,.,hs~ — — 
I

- ,~‘rI, *acesvt, j~~7 ey’ ii, temp/i: Icier’ 2

— 
./2 ‘~~~ ‘I ruNe’s? ,,s-# f,,~mo,b. 

— — 
3.5 ‘.Me’ ~~

.
~
- . I R~ /OQUM Is:: ws./4e,sd2 ~ D?

/3 ~: 2/~ s. cecea da.aies.seI 1.sk Pt~ym:a/ : 4,v,~
, s’ ( dRI.WSW4V .y’asoe iw’ 

—

— LZ ~~~~ s/seq se/$~~i — — — $‘csw4,v ii

I • :sas~ jy~~~ ~~~~~~~~~

I SOTTOAV OP P17 — — ,~V$ S.,’m.49J ’Oese

C.mp /./sd f :.s i..~ I/Iris i/ta, j s/.ni~C

-
_ _ _ _ _ _ _  

tS feL /9U 
_ _ _ _ _ _ _ _ _ _ _ _ _

- -  iii
I i  

I ____________ _ _ _ _ _ _ _ _

I 
_ _ _ _ _ _ _ _ _ _ _ _ _  _ _ _ _ _ _ _ _ _

I I 
_ _ _ _ _  _ _ _

I I

_ _ _ _ _ _— — —_ _ _ _
VIZ—so
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C~?. EX BORING LOG Comm. No. illS
Location ~~~~~~~~~~~~ Structure SORROi~’P iT Sheet l of . /

Geologist S.&.t/. Bor ing No. TP- /5
Cor.tractor ?/T~!~? Engineer — Date 25 ~~! .  i) 7~

Misc. DataI Sampler
St~ atificatLon Description of Materials or Spoon Lnth of hole ~~O

(T ype, color It Consistency) ~~ ~ROC.c —

z Wt of hammer —

1 2 I ~ .2 lAy f~tl1 of ham
~i I  ~. ~~ 

.
~ — o.r
o ~ ~E1 of grd.watc r  —

- P 

~~~~ - 
— 

~ F REMA RKS
- !4~~~ r~P S~iL. —

in, s~.c.ces,r, c/sq e~ S/IT w/,sth. 
— __4 — ~6!../ f  M!rJ// il I

‘,. ..., ii?, .ri JceQW, cI~ iy i/IT ar/few /tli te,te II?
.,‘

~~ 
-

~~~~ - ,~n# .~~~ea/r. f resmenf i ~
1 .:3S/ ’(/tJ~W. — — — [Abe/ /~epveth D’f oc/ y

~~ !i~’:d ñ .,. -,,r ’, decss’flored _LOd.0 ’
R.. - 5~~ l.S’7Vh’E ~~7P $5105.0/es /Iha? 0

I ,. ‘
~ 

-

I i _______________________ 
J.Q hI$D’ s.Q~’

50770/il OP P17: ~ ivr ’s/oss ej ~e.s,~,//j i d
Cwp / s/ o’o’ 9:25d.~~ j n,dq J7!.T Is’c/rIst

25 4.b /~,‘6 /s’wi’J’// ‘7.r’,eile$e

— — ________________________ — — — 
,/s ,~~ ~~~~ ,

P
,~p ,/$

- ,C,/,.’/, ~i7 
~‘~fr 

/s SE.

_ _ _ _ _ _  — —  — _ _ _ _

P 

iii
( V IZ—el

__________________ — —  — _____________
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- 4 _...,P P P

-

-
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.5

-- 4 -
• 1,1/NH CR!IX BORING LOG Comm. No. 1176

Location COTTfY/CLE , VA. Structure SORROW PIT Sheet ! o f .  I
Geologist t.O.w Boring No. 7.0./S

Contractor CRITiDI? Engineer — Date 75 Fed. /~75

Sampler Misc. Data
Description of Materials or Spoon Lath of hole 60’

-
— 

= I (Type. color It Consistency) r ~ Rock —

$ I ~ W e o ~~tamme r —

~ I 
‘
~~ 

~ 
j  Ay (nfl of ham —

.
~ 

j  ~ E El o( trd .water
• 2.1 

___________________  
REMARKS

~~~~ 70P4’O//-. — — — lee/s I. I
i.e 

~~~~ /~ #VW#$4. hew, m~,csess, 1./her /rsi’4 ,vel
— — a—,. — 

P — — — S
i... , f c/sysy J 7SZ f,.t’srea/s~~7J.

3.0 - .
. .-a~ ide. ivo’s’/,h. hew, a,~w’ev$, Is, rams/er h ka, ~

,, cilpey .7/ST ar/few #Vb frJf.9.Sh. M’e44’ 6.0’
‘~~‘ .q!s,DUIIM. Sekw i.o’.’~s/e,i.’/

I 
~ 

. ‘f.rsd fe press, //p//p i,v,/lsrs? / 4 s  M#e Ss~ Limp/s

— 
j

~ “.‘~ I/s ?em.u~s.ss? S~fEh ’n ’uVS. — — — 49.5.
&esme/ea. ,geaee//,4v

I 5077CM 0.0.017. 1 ucs’y s//,~ /as/des
(cusp/c/ed ?~$oL~c il’s. sad .6O~~~~9.U 5/Ir. ,:

— — — 
IS PsI . i9~W — — — ~~~~ Ree/ i~~.ss1

I 
_ _ _ _ _ _ _ _ _  _ _ _ _ _ _ _

1h1~~~~ 
11111

iLi = 
VII-52  = =

P - -
~~~~ 

—--,-
~~~

- ____- 

~~~4r~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~ ~~~~ 
- - • ~~~—



N/IlK CREEK 
- 

BORING LOG Comm. No. ~ip~ 
P

Location fCOTTSY/~ hE , VA. Structure 5910100w 1017 Sheet- / of .  /
Geologist $.€..W. Boring No. 7p.~~V Contractor CRITZRR Engineer _____________ Date 25 P59. l~ 76

Sampler 
— 

Misc. Data
Stratific&tion Description of Materials or Spoon Lath of hole ~~

- (Type, color Ii Cons istency) — 

~~~

‘ ~ Rock —

P ~ Z Wt of hammer —

.g C ‘ v
— ‘. — Ày fall of ham

~, e. Ca p 0.
El of grd.wat-er —

Q•Q ________________________ ~ ~ . U) REMARKS
— — 

I~~ -(rI~ 
TOPSOIt . — — — Roe/s fecere//y /sI.’.O.’1.0

— — ,— I Ten, mn’s(eev:, chcey f/LT- w/,.s/t. — — —.‘edd.t4./.’a, C. red, mitOCe.vI, ./, p
~~ 

j , ,  ~~~~~~ ~~~~~ 9 IS’

— — 

• y~j  a’/rcjñfriv/ p,s-k b,smeeh. 
— — — in?I ~ 

‘
~“~“ 1

wea, 4q44. we,/4,,ed ,~~ ~,eer ’r/sae iiies/iW/,
~~~ 

• 
5#EEHsr~~v6. I fii ~4s f/IT his-/dec

lets ,vss/bsavd 1.5’.S. 5 ,iva, end mers,ewsse .,/e# ’r

— — — 
BOTTOiIl o~ Pi1 

— — — c/sap ftno/s.
~smp/s/sd ,Ir /0 4M. . 

P

U Feb. /971

h - - - - - -

VZI—8 3 -

- P 
~~~~~~~~~~~~~~~ ~~~~~~~~ - ,P~~~~~ P - - PS ~ P •~~~PP~ - - -

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

~~~~~~~~~~



N/MA’ CREEK BORING LOG Comm. No, iirO
Location COT7’f V/I t.9, VA. Structure SORROW FIT Sheet , of .

______

Geologist f .ô.W. Boring No. TP-IS
Contractor CR4’T !R Engin.er — Date 55 FEe. irn

1’ Sampler Misc. Diet
StratificatIon Description of Materials ~~~~~~~~ 

Lath of hoLe 7.0’

1 (Type, coLor & Conslat.ncy) 
~
‘.
~‘f ~ 

Rock
a z Wt o( hantmcr —

~ 
g 

• ~ .2 Av (all of ham —

~, 
0. ~~ ~ 

0.
a e E El of trd. wazer— I  — U

~~ ~. 4 R EMARKS P
— 

. 
— 

~~~ ro~oso,t. — — — V.4/i s’s

— .zi.. I ~~~~~~ T.n, .~areeeevr, nè~sy f/CT ar/nup~ — — — 3/icky ~er4 i~~mosh
Res~ ~~~~~~ eh7,~ .O~ 7 ~~~~~ •

‘•~ f,~1.mw4. AOV’~Y • 56.’— — — — — I, ,

~~~~ ,~
/ , ‘sv 4~4 wdkiW /. S,m,.k u~L

~~~~~ deeeepeed ~VUNJ/~Hi dIr’ :sus~iiè: /,l~w O  LU’
1..?

3077CM 0.0 F11 ~~~— — 
(cusp/s/ri? os’a sc~ — — il

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
sswdq.f / t7 1ac/,dss
an’

I — - — — — — — 4/eu , e/ *~ ~~~~

— a — —

— — a — — —

— — — — — —

— — — P
_  —

— 
VII—14 — — —

/

J ______ 
- — 1.~,..1pI~uIIPUI13r’ ~~~~~~~ — ~~~~~

- ~~~~~~~



N/A/A’ CREEK BORING LOG Comm. No. 1175
Location SCOTT! V/ItS , V4. St ructure SORROW 0!? Sheet / of .  I

Geologist .f 6. iv. Bor lnrNo. rft ..ip
Contractor CA! TZER Engineer —— Dat. 25 . eo. i~~g

• . I SampLer Misc. Data
Strattf ~catten Description of Mater ial s Lath of hole J.O

(Type, color Ii Consistency) Rock
— z Wt of hammer —

~ 
~ j  Av fall of ham —

.~ ~ E £l o( trd.watcr —

- - ~ ~. 4 REMARKS
l’.~~~- T0PfO/t. Iso/s /. I /.Q ’, j ams sf

1.1

— — — I— 7~n, m,~ss-~oyg, ck4’cc f/i rafiw/s. 
— — a 

die,. ii
I ~
‘l Rid, n’,~ec~ v,, s/eyey S~ T ar//sw I. ’ romp/es li/sn 0 37’

reel f r s~ms n/s. is?

~ 
(•
~~~ 

i~’E$/ DUUAI. 
- 3/icky 0

I I ~“ i~ It? ins’ QiYV’7, 5~(is3s.tW 
________________

‘
~~~~~ f SENJ7V.VE w/ :om~ c/spry /sv~’i 9  Ref

$9 — /,,. f l iP/ ia/f .  - ~~~~~~~~~ ,,
150457 JYSI i4P5/.4f~

— 
I 
— 

BOTTOM OF PIT — — — 
is?

Coop/s/ed /:/5R4~ ~~~~
• •/.~~1th.

— — — ft Fib. /9 71 
~~~~~~~ — - —

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  — — a  _ _ _ _ _ _ _ _ _ _ _ _

(1111 
_ _ _

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~EFE
_ _

E
~~~~~~~~~~~E .

_

C Hh= • 

= = =_____
0~

___________ 
4

.‘~~~~‘ ~~~~~~~~~~~~~~~ 
‘° ____  

- — 
~~~~

- 

-



/ ~f / M K  CREEK BORING LOG 
- 

Comm. No. !I7~
Location J ’COTTLVFtLE , VA. Struct ure SORROW 10/7 Sheet F of. I

Geologist .f 6’.W. Boring No. 710’ g~g
Contractor C’R~7ZfR Engineer 

- 
Date U RN. I~N 

j

Sampler Misc. Dots
Stratilicatton Description of Materials or Spoon Lath of hole 5.5

(T ,11.e, color It Consistency) — .“j 
~ 

Rock —

.2 ~ W t of hagsmisr —

~ ~ g • ~ .2 Av (a.!! 01 ham
0. ~~ P ~~ 0.
a 

,~~ • E E1 of crd. water —
—

P — U C
3.5 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  

Q (0 REMARKS
1TflT~ 70Ff OIL. — — ,f#/: /.I hS.’

‘SI ~~~~ ~~~~~~~~~ ‘~‘h, ~‘~~‘ ~~~~ — —a, sims tssh. -

, ~~‘ Red Cs redd~t4 - fin • ___________________

I ~~~~ 
(/17 v//~w Peck /,syawth. — — j’msw 4s/ b/se/p Q L5

L. L’ 
~~
‘ RItID(/UM. / ‘ti/si’/i/ 5g/,,t (.0’ i~

t~’ 
/a~Rad, Ma k f,wn. 557 ksyh/y / iSe So, .$‘ecup/s 4’. 5.

- J ./~1 
vs./ lirre’l / .  /fssmp#U~ (e.Nriv? mso’/, p 1 5 0 5 /

— 7~~~~~ - 4 0I1t~Vf PPMf . — — /A~ss.,A,J ~~~~~

— 
5077DM 0.0 .01% 

a — 
I,. r.,.~,4r /ilsa# 1.5.’

- C p /c/cdI ’d’O F M
7, Feb. I

~

7S — — ~~~~~~~~~ ,,
I f/ST las-/dir 

-

P 

— 
i/wi, end oome~sns:s

— sb/as i/oaf pith.

— — — — fli/ ~ 4cc? .1 scsI.

— — — — — wId /,vsc~q ~~~~~~

— 
I _~I _ a — — 

P

— — — — — —
— — _ —

- 

n’-” 

-

__ - 

P
- 

-

~ ~~~~~~~~~ •---



—

- /,//WA’ ~~~~~EA’ BORING LOG Comm. No. 1176 1
Location SCO7Tr y / L L E,v.4. Structure SORROW PI T Sheet / of .  /

Geologist J .W. Borin~~No. TP.21

I Contr actor ~R/ 7:ER Engineer ____________ Da.tC 25 FEB. 1Q76

Sampler 
— 

Misc. Data —St: atihcat ton Descr iption of Materials or Spoon La th of hole 1.5

(T ype , color It Consistency) 
— ‘T ~ Rock

.
~~ Z Wt of ham~,er —

— C
- — Av fall of h.am —

~ E El of erd. water —
- I REMARKS

- 

~;T; ~ 1 tOPSOiL. — — — Run/s /, //.Q~

— 
/ .., Ian, rnicscas’s, C/d~~5eu .r/t 7’ w/,,c/t. — — Mt/er/si 4,hw 15

Z2 ~~~~ ‘R r /d,.~s. / .‘a, mis-sem is, cups, / i l s  Is, fis~i/ i nsI~
— 

I _~j . .
‘
.~~~~

‘ It/ti , i / /sw peck fre~’m,a/s. — — / 1,/er/sf ~, ad 6/,clç’.

~ 
RESIOQUM. Ysry f,i:i/, ,~o’ Irs iii

— 
, ‘~ T,~’, f.’ ,,d1/s.4./~sa. dccee,n.sd ,~, ses4

I ‘ I ~ /c’/~ J’CSWST S, 0AIINJ7PNS. it, romp/sr /sken I 3.5

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
‘ad 7.O~’

P 
‘S~~ 

(~ 14/cl Dr ,ri(41/UnI it

BOTTOM OF PiT srrm,’n’/4’i #n4. j ./SR
(sop/i/so 2:/U RH. Includes ‘,ra~ gn~f

75 Feb. / ~7~ — 
mangenere s/ c,nt s/srn~
ft’d/ r.

i 
_ _ _ _ _ _ _ _ _ _ _ _ _ _  _ _ _ _ _ _ _ _ _ _

~I
1ii__ _. = = _ _ _ _

1~* — -  .P* -~ P~ -. ~~de - . P.-.__~---_ -P_- _ —— ~~PPP~~ pp P P-~~ P_~~- &P ~- -~_ _____________________

- , - 4
P

•~~~~~~
P
~~P~~ 

- 

~~~~~~~~~~~~~ 

-

_ _  w 

~~~~~~~~~~~~~ ~~ - _ _ _ _ _ _



P 

_ _

id/ WA’ C~RE6/( BORING LOG Comm. No. 1176
L.,. a:ion (COT?! ‘11L5 , ~~~ Structure SORROW P IT Sheet i of .  /

Geologist $.6.W. Boring No. TP- 21
Contractor CR/TZ!R Engineer — Date 75 F~s-.1. /97~ /

r Misc. DataSampler —
Stratification Description of Materia.ls or Spoon Lath of hole 9.0’

I - — ——-- . Rock —
. (T ype, color It Consistency) ~ o
.9 ‘o ~j  z wt o hammer — 

-

• .a • .2 Av fall of ham
~~
‘ El of grd . wat er

- - so 1 ____________________ ~ ~. u~ REMARKS

~ j~Z~TroPtoi~. — — Rito/r fe I
:‘~° I , ,  ~ n, ‘~,cacseus c/sqe.~ :i’LT w,’,rok — — —.—,-.. ,?ed c,,~ecssus, u/spry 3/17 wI/a.’ luck f riy oen/s spfearO

‘~~ / reck fir a/men/s. 
— 

s,a,orst. c~o’
.
,~~~

. R’S/06”1/4. So, limp/c A1..6 /1km

• ... / ‘d r ’eaitl- 4 ’n, 4..,~k/g 0 t.o~ /4,, Ii; .rsm,./s iè
du,,~~ ,d /. decsmp osed ~-v#~,Si /yp~s/ .f rer,~ ’um is

— 
,.o ~~~~~~~~~ ::wtr -~’ ~e I v n~o~vi~ — — A’pc $’/ of .‘~4e.

I/uk, 0 5.0!
BOTTOM OF PIT 11’ ta.’../ti Itlen ~‘

2:55 RA~ aid (.O~
- 75 Feb. / ~7f — — — Residuum it ers~n/i.//i— a j  sUao~i f/CT fnc/ve’i:

__________________________ 
bra cad msnqinsse— — — s/i’m’ a/es, ~~~~

____________________  — — — F,h,4*, /i~pr I, wdb~,l

IIEF_ _ _ _ _  _ _ _

~
1
~iii 

vu.’” 

_ _ _ _ _

-- 
- 

- - 

P

~~~~~~~~~~ r ”
~~~~~~~~~~~~~j

-
p~~ 

~~~~~~~~~~~~~~~ 
- __ 

- - —- T-W~~



I
s~’i/WA’ CREEJC BORING LOG Comm. No. /1 70

Loca:ion .~COTTrVIi~LE , V4. Structure SORROW p 17 Sheet i o f .  /
- Geologist J’.& W. Boring No. TP ’ 23t Contractor ~‘~I7ZI R Engineer — Date ~o ~~~~ 197J

Sampler Misc. Data
Str ati~icatLon Desc ription of Materials or Spoon Lnth of hoio -‘s’

(~ ype , color It Consistency) — ‘ ‘j’ ~ Rock —

.
~ 

.
~~ z Wt of nammer —

• 
~~ I ‘ • ~ .2 Ày fall of h am

I ~ .
~~ 

El of tr d. water —

• ;-~~ 
- : P. ~ REMAR KS

- . ~I 7OPJO/~, 
— flg4ofr /,i /.D~

/ —•— II 1. IT .T1  Tu.~, ‘n ’cncne€ ’r, cisges fill ibm/s. 
__________________

L~~~~~1~Et10t1C1l.1. ‘ I

12
- 

‘ /, m,csceoij fino~, f/S I a/r5ms and $0’
P 

cii,. Inc/vu’s: ~~ /i.
1 (0 I~ en? 4/uk~ r c 4  /,sqmin/r. 

~~~~~~~~~~~ ~g’
P 

-
, • O’s:n, deéu.wpnrsd IREEiVJTOsVF. örsens/ece 4 itAw//OF,

BOTTOM OF PIT. i rmsfr f/ST /se/s4,
C,m,s/e/sd 3:15 Asl. ~ Sa s~.d

— — 1$ Fd’J. /9)1 — — — i4,~Or

1 1 
_ _ _ _ _ _ _ _ _ _ _ _  _ _ _ _ _ _ _ _ _

— — a

I — — vn—~~ — —
a

______ — 

r 

— _ _ _ _ _ _ _ _ _ _

,~~ - :  ~~~. 
P

P -
-
•P,- --~P - ~ ~~~~~~~ •~~ 

- -

I. 
_________

~‘rw ~W ~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
~~ ~~~~~~~~ —

- - - -  - - — __________ - - 
-~~~~ ‘.~~~P ~~~~~~~~~~~~~ -P



i //W~k’ CR.~.9A’ BORING LOG Comm. No. illS
Location . rCO TTf Y/ CL~~, VA. Structure SORI1OW PIT Sheet t o t  /

Geologist !.6.W. Boring No. T.) .O.~
Contractor c.vr:sg Engineer — Date 25 P2c. /9 7~

Sampler Misc. Data
~:rati fication Description of Materials or Spoon Lnth of hole ~ 0’— — (T ype, color It Consistency) ~~ 

Rock —

Z Wt of hammer —

— Av fall of ~am
~~~~ 0. Ca 0.

— .~ ~~ ~ El of~~rd. water —
- .~- — ..~ — 0 €i —

________________________ P. cn R EMARKS
- ~~44,;~ 

TOPSOIL. ,fao/t i’s I /.Q.’
1.)

‘~~~‘ Tin, .‘~‘~sc.Qat, cIjyip f/ST ~~~~~~ —
~~~~~ ,fe/, ~‘~css-eo~’$, ey ly CI Cl.’y gJICII/il//f i3’en/

~.o i~~~I ~9/SW 1.0.’
~ 11i370UU4/. o’/#ckf reek fri,msn/;

• ~~~./  I

— ~~ ~i?’~~ /, Ia,, csm~/e/4 duempisu’, 
— a — 

0 5.0.
fen d / n  SC/I/S T /s. 6 9ISWITQNE. ,/~/‘ (isO//ft /1114 0

i~ _______________________ ________________

BOTTOM Of t .01% ~erid~vsj ~ it

I (imp/c/sd 1:03 ,~ W 1 3711

I — 
75 Feb. 1~7~ — a — 

,;.ws sac’ m.-i.pacss da~os
sk1 p#w/i~

— _1_ _______ a—  — _ _ _ _ _

VIX— 90

. - -

~‘*~~~~ UJ’)~- -..- “ --- - ~~ - ~~~~~~~~~
— 

~~~- 

- _ _ _ _ _ _ _



1/a / ,VA CAs~~~i%’ BORING LOG Comm. No. 1/ 73

~~ ca:ion CO TTf VILLa, V.4. Structure SORROW PIT Sheet i o f .  /
Geologist 1.8. Boring No. P-I

Contractor _____________________ Engineer — Date /? 000. /o7~

-a •~~~ 
Sampler Misc. Data

St. tt..ca •Ofl Description of Materials or Spoon L.Lt~h of nole .v.O

(Type, color It Consistency) 
— 

d Rock
.2 ~ Z V/t of hammer

— ‘-U ‘. — Ày fall of ham
v — CS 3— C) o c E El of crd .water —

I —. ‘ — u n
___________ ____________________ 0 CO REMARKS
— TOPSOIL.

- I ‘
~~~~~

‘!  •q 1d,,4 - lw, CL4V. — — — ~~~~ 
tamp/s ~~~~ ~

____ ~~~~~~~ i’ESIOUUM’. 
_______________

• i/i,4/, daa.~sot,l, wk,) ’t /n Il/hi $/#,k/y ~a/cy.

— — — f/.75// f4. /##s ~ f 0~’,V#0iV0. — — — ii, sample /,Ie~ ~

80770/4 OP .0/7: 
_____________

(onsp/s/sd If/crew,

uP /2 Die. /975 
___________________

( ~~I.’91 
_ _ _ _

-: 
- P - 

~~~~~~~~~~~~~~~ 

-~~~~P ~ P

• ~~~~~~ -

- -



4

1.//A/i~’ CREEN BORING LOG Comm. No. i/ lb P

Location $C077’J’/ILLE, V4. Structure DOR/ZOP/ Pi t Sheet / Gf .  /
Geologist 1.5. Boring No. P.?

Contractor _____________________ Engineer — Date /7 7 .  l ’J 7~
- 

Sampler 
— 

h.LSC. Data
P Stratification Descri ption of Materials or Spoon Lnth cf hole ~~

P Lype , color It Consistency) 
..... . ROCk —

I .2 .~~ ~ Z Wt of .~ammer —

~~ . .2 Av f a 1  of ham —

I —
r ~ ~ ~ El of zrd. water —

REMARKS

~ ~,; T0PlO/b.

• j :d CLAY. ll./,t/ fu/,i/ i.n d~.t

• is — Spots’. 1-O~;sv/h~at/

80770/’/ OP P17 j , ,  ,,~,,/, /~ea. ~p

j (imp/s/i d Af/epason

ri 11 
of /S Dec. 1q75 

_ _ _ _ _

I I I I  
_ _ _ _ _ _ _ _ _ _ _  _ _ _ _ _ _ _ _________________________________ — a — ______________________

I I I _ _ _ _ _ _ _ _ _ _ _ _  

P

I 

— — ___________________________________________________ — ____________________________________

-I-i-i- 
-a-  -

S

VtI— 92 ___________________

__________

- 

- -- - —

~

P P P 
;~~~~~ P P -  

-

P ~P~~p P



4

- 
, i lA’~ CR~7.CI( BORING LOG Comm. No. /1 76

Location j’ OT ’$YILLB , VA. Structure BORROP/ PIT Sheet t o f .  /
: Geologist 1.5. Boring No. P.)

• Contractor _____________________ Engineer — Date /2 000. / ‘ 75

Sampler Misc. Data
St ;attfication 

- Description of Mater ials or Spoon L.~th of hots �.O’
- (T ype, color It Cons istency) ‘ I ~ 

R ock —

I .9 .
~~ 

Z Vt of h immcr
- C V

— U I. — Ày  (all of ham
CO — 0.I a 9 El of grd .water  -—

— — — V id
P P Cl) REMARK S
P 

P

0.7
/. -

~~~
--

~~
‘-! ,c ’EJYO UQM. 

_______________

I — ifnd ctAY win /mi fuJP~i f n.~f  mis/s. 
—

~ ~ 4i ii ~’h/s I, ms/ste/ rIo. dxam,ose 4 
— 

fir s.’mpk /,kei, 0 1.0.’
G ~a 

~~~~~~ “r 5PPfII/l$70/IL
ul ’4/4i u~’c,mposss ~ /ss /~

, 
~ u’ ________________

P 

1CL~(Y w/hiy A/f / s/cj i~ rr ”~ ~~

— — — ç,ck frs9 ,,es/s. 
—

00770/4 oP ~n 
_______________

(imp / i/ ca’ If/ersoon -

— — a 
oP /7 Dii. 1,75 — — -(

~11f1 .111 
1

iii:

VIX-93

P 

- -  -- - .  

~~~

. 
- 

-

~ 

- 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

—- -

9
~~~ T~~~-- . 

•~~~~~~~~~~~ , 

~~~~~~~~~~~~~~~~~~~ ~~ ‘~



P —

,;,7Mr Cn~ a,r BORING LOG Comm. No. //7~
Location f : OTT.IYULE , ~~~~~

. Structure aoie/roi .o,r Sheet , of /
P Geologist 1.8. Boring No. P-.~Contractor _____________________ Engineer — Date /2 0..’:. / 97 5 j

I Sampler I Misc. Data
Stratifi cation Description of Materials or Spoon I ~L~:h of hoLe 1.2’

P 

(T ype, color It Consistency) ~ IR~.
~~ z ~./: of ~~~n~mer —

~ .2 Av fall of ham —
C a l  0.

4 C 9 !L of~~rd . water —

— P 
REMARKS____________________________________ — — — 

Clap /e./ui: r t i ff/ J im,
/.1 - 

~~~~7~j 5.. p,sws CLA)~ — — — Q~J Csm3Qf f f i i I / 5 I ’.’

____ 
fl~’/i / ~on ~~~~~ .o,spa~.JJ 

1”’~,’~ s/ouuM. 15• ciii’.
— 4/i/Wy /thp s tI#,4//p  dix~yered 

[ 

— — 

87 ramp/ c f ~Ac4O 25?

— 
5,9Fj//$7O//J. 

— — — Jot temp/s / ,la, 0— — 80770/4 0flPir.
Comp/ iled If/ernoc,, 

_ _ _ _ _ _ _ _ _ _ _ _ _

of IS Dcc. /975

, 
I

I _ _ _ _ _ _ _ _ _ _ _ _  _ _ _ _ _ _ _ _ _

VII~ 94 EE~~~~~~~E I .  

~.-i

-,-

~ 

- - - 
- 

- - - 
~~~~~~~~~~~~

~~ —~ ~. ~



‘
P

I ,.?l/.’A’ CR.~E/i’ BORING LOG Comm. No. iI1~
P - Location sco7rj- ~’/LLE , VA. Structure CQRRO Y Pit Sheet / of . /

P Geologist 1.9. Boring No. P.S
P Contrac tor 

_____________________ 
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