AD=A103 510 ARMY ENGINEER OISTRICT NORFOLK VA F/6 13/13
NATIONAL DAM SAFETY PROGRAM. WHEATLANDS DAM (INVENTORY NUMBER Ve=ETC(U)
OCT 80 J A WALSH .

UNCLASSIFIED

P |IIIII|IIIIIIIIIIIIIII|IIIII|IIII|IIII|IIIIIIIII|IIII|IIIIIIIIII
P—
bt

—A




POTOMAC RIVER BASIN

A g —

AA103510 [ =iel?

Name Of Dam: WHEATLANDS -
Locatio: FREDERICK COUNTY, VIRGINIA

Inventory Number: VA 06913 g

PHASE I INSPECTION REPORT

Fass o Sl oD O LU

i e . =

3
!

e g A AR P O

NATIONAL DAM SAFETY PROGRAM. )

Wheatlands Dam. (Inventory Number VA-06913),
Potomac River Basin., Frederick County, '
Virginia, Phase I Inspection Report.

. =

L
N

DIst JﬂWuIOYIQTAJI’tNT A

Approved for public release]
Dxtnbn1vn Ur‘u ed

PREPARED BY

NORFOLK DISTRICT CORPS OF ENGINEERS

803 FRONT STREET Cp T
QU g Py
NORFOLK., VIRGINIA 23510 i !@( i

!

© e e e




SECURITY CLASSIFICATION OF THIS PAGE (When Data Entered)

REPORT DOCUMENTATION PAGE

READ INSTRUCTIONS
BEFORE COMPLETING FORM

1. REPORT NUMBER 2. GOVT ACCESSION NO.

3. RECIPIENT'S CATALOG NUMBER

4. TITLE (and Subtitle)
Phase I Inspection Report

National Dam Safety Program

5. TYPE OF REPORT & PERIOD COVERED '
Final ;

6. PERFORMING ORG. REPORT NUMBER

7. AUTHOR(s)

8. CONTRACT OR GRANT NUMBER(a)

9. PERFORMING ORGANIZATION NAME AND ADODRESS
U. S. Army Engineering District
803 Front Street
Norfolk, Virginia 23510

10. PROGRAM ELEMENT, PROJECT, TASK
AREA & WORK UNIT NUMBERS

11. CONTROLLING OFFICE NAME AND ADDRESS

12. REPORT DATE

October 1980

13. NUMBER OF PAGES

- MONITORING AGENCY NAME & ADDRESS(/f different from Controlling Oftice)

15. SECURITY CL ASS. (of this report)

Unclassified

15a, DECL ASSIFICATION/ DOWNGRADING
SCHEDULE

. DISTRIBUTION STATEMENT (of thia Report)

Approved for public release; distribution unlimited

. DISTRIBUTION STATEMENT (of the abstract entered in Block 20, if different from Report)

. SUPPLEMENTARY NOTES

Springfield, Virginia 22151

Copies are obtainable from National Technical Information Service,

19. KEY WORDS (Continue on reverae side if necessary and ldentify by block number)

Dams - VA

National Dam Safety Program Phase I
Dam Safety

Dam Inspection

20. ABSTRACT (Continue em reverse side if neceesary and identify by block number)

ol

FORM
JAN 73

DD , 3

EDITION OF ! NOV 65 1S OBSOLETE

P RS S TR AT

SECURITY CLASSIFICATION QF THIS PAGE (When Data Entered)

-

L Sdtan ol ST W ey S




SECURITY CLASSIFICATION OF THIS PAGE(When Data Entered)

20. Abstract

Pursuant to Public Law 92-367, Phase I Inspection Reports are prepared
under guidance contained in the recommended guidelines for safety
inspection of dams, published by the Office of Chief of Engineers,
Washington, D. C. 20314. The purpose of a Phase I Inspection is to
indentify expeditiously those dams which may pose hazards to human life
or property. The assessment of the general conditions of the dam is
based upon available data and visual inspection. Detailed investigation
and analyses involving 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.

Based upon the field conditions at the time of the field inspection and
all available engineering data, the Phase I report addresses the
hydraulic, hydrologic, geologic, geotechnic, and structural aspects of
the dam. The engineering techniques employed give a reasonably accurate
assessment of the conditions of the dam. It should be realized that
certain engineering aspects cannot be fully analyzed during a Phase I
inspection. Assessment and remedial measures in the report include the
requirements of additional indepth study when necessary.

Phase 1 reports include project information of the dam appurtenenances,
all existing engineering data, operational procedures,
hydraulic/hydrologic data of the watershed, dam stability, visual
inspection report and an assessment including required remedial measures.

Accession‘ﬁor
- .
NTIS GRALI :ji
DTIC TAR ™
Unannonnced ]
Juctilication _

By - . ]
Distributisn/
Aveilability Codes
voil and/or
Dist | Special

A

—_

SECURITY CLASSIFICATION OF THIS PAGE(When Dats Entered)

s SR W 438 N S BN SN s G
.




NAME OF DAM: WHEATLANDS DAM
LOCATION: FREDERICK COUNTY, VIRGINIA
INVENTORY NUMBER: VA 06913

PHASE I INSPECTION REPORT
NATIONAL DAM SAFETY PROGRAM

PREPARED BY
NORFOLK DISTRICT CORPS OF ENGINEERS
803 FRONT STREET
NORFOLK, VIRGINIA 23510



TABLE OF CONTENTS
Preface o v ¢ v ¢ ¢ o ¢« o ¢ o o 4 o s s v s s s b e s e s e e e i
Brief Assessment of Dam « « o &+ « ¢ ¢ ¢ ¢ o o o 0 0 0 o s e o ii

Overview of Dam

I Section 1: PROJECT INFORMATION . . & ¢ v « « « o o » o & « 1=1
Section 2: ENGINEERING DATA . . ¢ ¢ o« o « o o o o o ¢« « « 2-1
Section 3: VISUAL INSPECTION « . ¢ ¢ ¢ o« + o o ¢ o « « o o 3=1
Section 4: OPERATIONAL PROCEDURES .« « « o « « = o « o » » 4-1
} Section 5: HYDRAULIC/HYDROLOGIC DATA . . + « « ¢ ¢ o « « « 5-1
Section 6: DAM STABILITY e o o o & s e s s s s o o s e s 6-1
Section 7: ASSESSMENT/REMEDIAL MEASURES . . « ¢ & &« &« « o« 1-1

Appendix I: Maps and Drawings
Appendix II: Photographs

Appendix III: Field Observations
Appendix IV: Construction Records
Appendix V: Post-Construction Study
Appendix VI: References

LSRN YAY PR XU

A e P et iln,




X J!=?.-.-'.-.....-.."'-r---I-.-..-'-'-If* __"‘
b
4
q
L
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 investi-
gation 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 in-
vestigation and analyses involving 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 reservoir 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 1 inspections are not intended to provide detailed hydrologic
and hydraulic analyses. 1In accordance with the established guidelines, 4
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 spillway
will not pass the design flood should not be interpreted as necessarily
posing a highly inadequate condition. The design flood provides a
measure of relative spillway capacity and serves as an aide in
determining the need for more detailed hydrologic and hydraulic studies,
considering the size of the dam, its general condition and the downstream
damage potential.




PHASE 1 REPORT
NATIONAL DAM SAFETY PROGRAM

BRIEF ASSESSMENT OF DAM

Name of Dam: Wheatlands

State: Virginia

Location: Frederick County

USGS Quad Sheet: Stephens City, Virginia
Stream: Crooked Run

Date of Inspection: 29 October 1980

" Wheatlands Dam is an earthfill structure approximately 680 feet
long and 71 feet high. The dam is owned by Mr. J. L. Bowman and F, L.
Glaize of Stevens City, Virginia. The dam is classified as an
intermediate size dam with a significant hazard classification. The
principal spillway is a 72-inch corrugated metal pipe (CMP) serving as
a drop~inlet that passes into a 60-inch CMP that passes through the
dam at low level. The emergency spillway is an open channel earthen

cut left of the left abutment. The reservoir was designed to provide
recreation.

Based on criteria established by the Department of the Army,
Office of the Chief of Engineers (OCE), the Spillway Design Flood
(SDF) is the PMF. The spillways will pass 100 percent of the PMF or
100 percent of the SDF without overtopping the crest of the dam with
normal pool established at the present condition. The spillways are
adjudged as adequate.

In 1978, the 72~inch CMP drop-inlet was damaged during an ice thaw
draining the lake to its present lake level. A portion of the
upstream slope eroded as part of that failure.

The visual inspection revealed no problems that required immediate
remedial measures. However, a professional engineering consultant
should be retained to inspect the 60-inch CMP spillway. +It is
suspected that damage may have occurred to the pipe when the 72-inch
drop-inlet failed. This should be accomplished within 12 months.

There is no regular maintenance program or warning system., It is
recommended a maintenance program and warning system be established.
The maintenance items listed in Section 7.2 should be accomplished as
part of the regular maintenance program within the next 12 months.
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1f the dam is to be reconstructed to original desi~n conditions,
the eroded portions of the upstream slope must be restored. Also a
stability analysis for the steady seepage condition is recommended. 1
Plus, the spillway should be checked and redesigned, if necessary, to
insure there is no overtopping of the non-overflow section for the PMF.

Submitted By: Approved: |
Original signed by )
y !
Original sigggd by ‘ LTC Leonard C. Gregor o
JAMES A. AT SH , 2 (- DOUGLAS L. HALLER
Chief, Design Branch Colonel Corps of Engineers .
District Engineer
Recommended B Date: FEB 13 1981 : i
mmbgiginalysigned by 1
JACK G. STARR

JACK G. STARR
Chief, Engineering Division
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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 national program of safety inspections of dams throughout the United
States. The Norfolk District has been assigned the responsibility of
supervising the inspection 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 of Dams (Reference 1, Appendix VI). The main

responsibility is to expeditiously identify those dams which may be a
potential hazard to human life or property.

1.2 Project Description:

1.2.1 Dam and Appurtenances: Wheatlands Dam is an earthfill
structure approximately 680 feet long and 71 feet high. The crest of
the dam is 30 feet wide with a crest elevation of 626 ft. msl. The
upstream slope is 2 horizontal to 1 vertical (2H:1V) with riprap
protection between elevations 616 and 622. The downstream slope is
2.5H:1V. The embankment is keyed into foundation rock but there are
no foundation drains.

The principal spillway is a 72-inch CMP serving as a drop-inlet
vhich passes into a 60-inch CMP running through the dam at low level.
The design crest of the principal spillway was elevation 616. Since
the ice thaw in March 1978 removed the upper portion of the
drop-inlet, the crest of the drop-inlet is at elevation 585. The pipe
outlets into a small stilling pond below the dam. The invert
elevation of the outlet pipe, which is partially submerged in the
stilling pond, is elevation 556.44.

The emergency spillway is an open channel earthen cut left of the
left abutment. The crest of the emergency spillway is at elevation
619.75 and is approximately 200 feet wide.

A 24-inch CMP, with an intake elevation of approximately 558, is
available for dewatering the reservoir. A butterfly valve, located at
the bottom of the 72-inch drop-inlet, when operated, will drain the
reservoir,
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1.2.2 Location: Wheatlands Dam is located on Crooked Run about
1/2 mile northwest of the intersection of Clarke, Warren and Frederick
Counties. A location map is provided in Appendix I.

1.2.3 Size Classification: The dam is classified as an
intermediate size structure as defined by Reference 1 of Appendix VI.

1.2.4 Hazard Classification: The dam is located about 1-1/2
miles upstream of Nineveh, Virginia, which has several homes along the
stream bank. Therefore, a significant hazard classification is given
for this structure according to guidelines contained in Section 2.1.2
of Reference 1, Appendix VI. The hazard classification used to
categorize dams is a function of location only and has nothing to do
with their stability or probability of failure.

1.2.5 Ownership: Mr. J. L. Bowman and Mr. F. L. Glaize of
Stevens City, Virginia.

1.2.6 Purpose: Recreation.

1.2.7 Design and Construction History: The dam was designed by
Gilbert W. Clifford and Associates, Inc. The contractor was Whitker
Construction, Bayse, Virginia, which was supervised by Soil
Consultants, Merrifield, Virginia. The 72-inch CMP principal spillway
partially collapsed in March of 1978 when an ice thaw caused the thick
ice to crumple the pipe causing the water level in the reservoir to
lower from approximately 616 to 585. The wrecked portion of the CMP
was removed and placed in the emergency spillway.

1.2.8 Normal Operational Procedures: Water passes automatically
through the principal and emergency spillways as the reservoir rises
above the spillways crests.

1.3 Pertinent Data:

1.3.1 Drainage Area: The dam controls a drainage area of 3.0
square miles.

1.3.2 Discharge at Dam Site: Maximum flood - A sudden drawdown
caused by a partial collapse of the principal spillway in March 1978
allowed the water level in the reservoir to drop 30 feet. Since the
drawdown, the reservoir has risen only about 3 feet after a storm.
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Pool level at top of dam

Principal Spillway . « . « ¢« ¢ v ¢ ¢« ¢« v o o 291 cfs
Emergency Spillway « « . . « & ¢« ¢« o « « + . « 8125 cfs

1.3.3 Dam and Reservoir Data: Pertinent data on the dam and
reservoir are shown in the following table:

TABLE 1.1 DAM AND RESERVOIR DATA

Reservoir ,
Elevation Capacity {
feet Area, Acre, Watershed, Length |
Item msl acres feet inches miles :
Top of Dam 626 250 4300 26.9 1.62
Emergency Spillway
Crest 619.75 172 3030 18.9 1.56
Principal Spillway
Crest (original) 616 142 2410 15.1 1.48
Principal Spillway
Crest (Actual) 585 37.6 376 2.4 .78
Streambed at Down -
stream toe of dam 555+ - ~ - -
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SECTION 2
ENGINEERING DATA

2.1 Design: The dam was designed by Gilbert W. Clifford & Associates,

Inc., Fredricksburg, Virginia. The design data reviewed included the
following:

a. As-built drawings, Appendix I. A site investigation was y
performed along the centerline of the dam, on both abutments and in proposed '
borrow areas. Exploration consisted of 18 borings. Bag samples and drive
spoon sampling were taken in overburden. Double barrel NX core were taken in
rock. Permeability tests were also performed in rock in two borings. Boring
locations and logs are shown on the drawings.

b. Construction Specifications. :

¢. Post-construction study performed by Law Engineering Associates
of Virginia, McLean, Virginia, Appendix V. Law Engineering performed a 1
post-engineering study to evaluate seepage through the embankment. Major wet
areas had developed on the downstream slope. Portions of this study were
made available for this report. A site investigation was performed.
Exploration consisted of five borings along the centerline of the dam and six
test pits on the downstream slope and toe. Disturbed and three undisturbed
samples were taken. In four borings, sealed observation wells were installed
to monitor water level readings. A phreatic surface through the dam was
developed. Soil indices and a classification were performed on several
samples. Compression indices, effective PHI angles, and Standard Proctor
Moisture-Density values were determined based on soil indices and empirical !
relationships. A Consolidated-Undrained Triaxial Shear Test was performed on {
one of the undistrubed sample. s

i
There are no other known available design data or post construction }
engineering data.

2.2 Construction: The dam was constructed under the direction of Soil
Consultants, Inc., Merrifield, Virginia. Available information (Appendix IV)
consisted of inspection logs, a moisture-density relationship per Method D,

ASTM D-698, and field density tests. There are no other known construction
data.

2.3 Evaluation: There is sufficient rudimentary information to assess
foundation and embankment conditions. However, there are no stability
analyses,




SECTION 3

VISUAL INSPECTION

3.1 Findings:

3.1.1 General: The results of the 29 October 1980 inspection are
recorded in Appendix III. At the time of the inspection, the weather was
fair and cool. The temperature was 450-550 F, and the ground conditions
were dry. The pool elevation was about 580 feet msl, 26 feet below designed
normal pool. The tailwater was at approximately 559 feet msl. There was
flow through the principal spillway by way of leakage around the drawdown
butterfly valve and through seams in the vertical drop-inlet pipe. A prior
inspection report by Law Engineering performed in 1976 is included in
Appendix V.

3.1.2 Embankment: The embankment is in good condition. A sketch
showing a plan view with inspection comments is provided on Plate I, Appendix
III. The crest serves as a dirt road.

There are no signs of surface cracks, unusual movement, sloughing, or
misalignment. A portion of the principal spillway riser pipe collapsed
during a Spring 1978 ice thaw. The pipe is a spiral wound type corrugated
metal. It unraveled during failure creating an eddy current. The current
eroded a large portion of the area embankment. Presently, there is a scarp
about 20 feet in height with a near vertical face. A road was cut from the
left abutment to the riser on the upstream slope about two-thirds down from
the crest. (See overall photo provided at the beginning of the report and
Photos. No. 2 and 5, Appendix II1)., There is erosion due to eddy currents and
animal burrows around the discharge pipe.

The right upstream and downstream abutments have a dirt road that
traverses the contact. The left downstream abutment is buttressed with fill
and is well vegetated with grass.

There are two wet spots as identified and described on Plate 1I,
Appendix I. The drawings show a toe drain; however, the owners say no drain
was constructed.

The upstream slope is lightly vegetated with field grass and brush. Also
there are several Sycamore saplings on the dam. The downstream slope is well
vegetated with field grass. The crest is bare. (See Photos. No. 1 and 3,
Appendix I1).

3.1.3 Outlet Works: As previously noted, the 72-inch CMP riser pipe
collapsed in March 1978. The damage was caused by an ice thaw. The
principal spillway crest was lowered to approximately 585 from 616. Portions
of the metal sheeting unraveled into the outlet pipe. The 72-inch CMP was
observed to be leaking at two levels below the crest. A tree limb is resting
in the existing drop-inlet crest. (See Photo. #6, Appendix II). The 24-inch
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CMP intake pipe is controlled by a butterfly valve at the bottom of the
72-inch drop-inlet principal spillway. The control stem is broken and
inoperable. The valve is closed but the seal is leaking. The 60-inch
principal spillway outlet is partially submerged. (See Photo. No. 7).

3.1.4 Emergency Spillway: The control section is in natural ground with
a few rock outcrops. A severed portion of the damaged 72-inch CMP drop inlet
riser (principal spillway) presently sits in the control section. (See
Photos. No. 9 and 10). The approach channel is grassed and in good
condtion. The discharge channel is steep and heavily wooded.

3.1.5 Instrumentation: There is no instrumentation on the dam.

3.1.6 Reservoir Area: The reservoir slopes are mild. The area above
the original pool elevation is heavily wooded. There are no signs of slope
failure. There is no shoreline debris. The inspection team was unable to
determine if there is a sedimentation problem. No sedimentation was observed
or reported. An overall view of the reservoir is provided at the beginning
of the report.

3.1.7 Downstream Channel: The downstream channel is narrow and shallow
with a wide, flat flood plain. (See Photo. No. 8, Appendix II). Several
homes are located in Nineveh, Virginia, about 1.5 miles downstream.

3.1.8 Evaluation: Overall the dam appears in good condition. However,
it is suspected that damage may have also occurred to the 60-inch CMP
principal spillway when the 72-inch riser pipe failed. A professional
engineering consultant should be retained to inspect the pipe for integrity.
Also the visual inspection revealed certain preventive maintenance items
which should be scheduled as part of an annual maintenance program. These
are:

a. Vegetative cover should be established on the scarp by the 72-inch
riser-pipe to protect the exposed embankment from erosion.

b. Riprap should be placed around the discharge end of the 60-inch
principal spillway to protect the downstream toe from further erosion from
discharge flow eddy currents. The animal burrows around the pipe should also
be backfilled and seeded.

c. Cut all brush and trees on the embankment to the ground.
d. The unraveled corrugated metal in the 72-inch riser pipe should be
removed. Also the tree limb resting on the intake should be removed and the

invert equipped with a trash rack to prevent further damage due to debris.

e. The damaged control stem to the emergency gate should be repaired and
made operable.
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f. The severed portions of 72-inch CMP in the emergency spillway should 4
be removed. Trees in the discharge channel should be thinned to reduce the i
potential for debris to collect and dam flows through the spillway. Y

g- A staff gage should be placed in the reservoir area to visually 2
monitor pool elevations.

Mot
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SECTION 4
OPERATIONAL PROCEDURES

4.1 Procedures: The original design normal pool was established at
elevation 616. Because of the failure of the principal spillway drop-inlet
in March 1978, the reservoir is now controlled by the 72-inch CMP crest at
approximately elevation 585. The reservoir provides minimum recreation.
Water passes automatically through the principal spillway as the water level
rises above the principal spillway crest. Water will also pass automatically
through the emergency spillway when the water level in the reservoir rises
above elevation 619.75. A 24~inch emergency drawdown butterfly valve is
located in the principal spillway intake structure.

4.2 Maintenance: There is no regular maintenance program.

4.3 Warning System: At present time, there is no warning system or
evacuation plan for Wheatlands Dam.

4.4 Evaluation: The dam does not require an elaborate operational and
maintenance program. However, a regular maintenance program should be
initiated and documented. An emergency operation and warning plan should be
developed. It is recommended that a formal emergency procedure be prepared
and furnished to all operating personnel. This should include:

a. How to operate the dam during an emergency.

b. Who to notify, including public officials, in case evacuation from
the downstream area is necessary,
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SECTION S
HYDRAULIC/HYDROLOGIC DATA
5.1 Design: None were available.

5.2 Hydrologic Records: None were available.

5.3 Flood Experience: The maximum flow at the dam site is not
known.

5.4 Flood Potential: The 100 Year Flood, 1/2 PMF, and PMF were
developed and routed through the reservoir by use of the HEC-1DB
computer program (Reference 2, Appendix VI) and appropriate unit
hydrograph, precipitation and storage-outflow data. Clark's Tc and R
coefficients for the local drainage area were estimated from basin
characteristics. The rainfall applied to the developed unit
hydrograph was obtained from U. S. Weather Bureau Publications
(References 3 and 4 of Appendix VI).

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

Water passes automatically through the principal and emergency
spillways as the reservoir rises above the spillways crests.

The storage curve was developed based on areas obtained from a
U. S. Geological Survey Quadrangle Map. Rating curves for the
principal spillway, emergency spillway, non-overflow section of dam
and the drawdown outlet were developed. In routing hydrographs
through the reservoir, it was assumed that the initial pool level was
at the principal spillway crest. Two tables, 5.1 and 5.2, show the
principal spillway at elevation 616.0 (original design) and 585
(present condition).

5.6 Overtopping Potential: The probable rise in the reservoir
and other pertinent information on reservoir performance is shown in
the following table:

5-1
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Table 5.1 RESERVOIR PERFORMANCE (original design)

\ Normal 100 1/ 172 PMF PMF 2/
; ) Item Flow Year
Peak flow c.f.s.
Inflow 3 3062 8732 17464
Outflow 3 2605 3380 11611
Maximum elevation
ft. msl 616 617.31 623.03 626.75
Non-overflow section
(el 626.0)
Depth of flow, ft - - - .75
Duration, hrs - - - 2.0
Velocity, fps 3/ - - - 4.1
Tailwater elevation
fr. msl. 559+ - - -

Table 5.2 Reservoir Performance (present condition)

Normal 100 1/ 1/2 PMF PMF 2/
Item Flow Year

Peak flow c.f.s.

Inflow 3 3062 8732 17464

Qutflow 3 127 257 5939
Maximum elevation

ft. msl 585 594.5 617.93 624 .54
Non-overflow section

(el 626.0)

Depth of flow, ft - - - -

Duration, hrs - - - -

Velocity, fps 3/ - - - -
Tailwater elevation

ft/ msl 559+ - - -

1/ The 100 Year Flood has one chance in 100 of occurring in any given year.
Z/ The PMF is an estimate of flood discharges that may be expected from the
most severe combination of critical meteorologic and hydrologic conditions
that are reasonably possible in the region.

3/ Critical Velocity
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5.7 Reservoir Emptying Potential: A 24-inch gated outlet at elevation
556 ft. msl is available for dewatering the reservoir. The low level opening
through the intake structure will permit withdrawal of about 65 cfs with the
reservoir at present normal pool (585) and essentially dewater the reservoir
in less than 6 days. This is equivalent to an approximate drawdown rate of
3.3 feet per day based on the hydraulic height measured from normal pool
divided by the time to dewater the reservoir.

5.8 Evaluation: Based on the size (intermediate) and hazard
classification (significant) the recommended Spillway Design Flood is 1/2 PMF
to the PMF. Because of the risk involved, the PMF has been selected as the
SDF. The spillways will pass the PMF without overtopping the crest of the dam
under the present conditions of the storage pool.

Conclusions pertain to present day conditions. 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: Wheatlands dam is located within the
Valley and Ridge province of the Appalachian Highlands. The bedrock in the
area of the dam consists of fissile clay-shale identified as the Martinsburg
Formation of Ordovician Age. Outcrops of the Martinsburg are bluish gray but
turn to yellow on weathering due to oxidation of the ferruginous constituents
in the shale. The Martinsburg shale is believed to mark the trough of the
Massanutten Synclinorium, one of the major geologic structures of the Valley
of Virginia.

Borings performed both by Gilbert Associates and Law Engineering
encountered brown decomposed shale to medium hard to hard fracture gray
shale. Permeability tests performed by Gilbert indicated the rock to be
relatively tight. Rock outcrops on the downstream right abutment and in the
emergency spillway consist of thinly bedded, blue and oxidized yellow shale.
The abutment outcrops strikes N3OW with a near vertical dip. The spillway
outcrop also strikes N30OW with a vertical dip. The strikes are near
perpendicular to the axis of the dam. The dam axis is N850,

The drawings show the dam is keyed into rock. Soil Consultants Inc.,
directed construction and records are in Appendix IV. The core starts at
elevation 540.0+ and extends to elevation 616.0+. The width is 25 feet and
tapers to 10 feet with elevation. The drawings also show a foundation toe
drain. The construction logs recommend that the rock toe drain should be
installed. However, the owners reported that no drain was installed.

Law Engineering conducted a post-construction study (Appendix V) to
evaluate wet spots that had developed on the downstream slope. The pool level
at the time of their study was elevation 599. The present pool level is 18
feet lower and no wet spots were observed during the visual inspection in the
areas noted by Law,

The visual inspection did reveal additional wet spots not noted in Law's
report. One spot is located at the left downstream toe adjacent to the left
abutment and extends into the downstream area. The left downstream abutment
is a fill to channel emergency spillway flows away from the toe. A second wet
spot is located 10 feet up the slope from the discharge pipe. It is suspected
the wet spots are due to flow through the embankment existing in the slope,
because there is no foundation drain. However, flow through the foundation is
possible. Even though permeability tests indicate tight conditions, the
bedding is near perpendicular to the dam axis. This condition encourages
seepage by providing near direct flow channels through the dam. This has been
a problem with another dam in the Winchester Area with similar foundation
conditions.
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6.2 Embankment:

6.2.1 Materials: The contract drawings show an earth embankment with a
central cutoff core. As per a Soil Consultants inspection report (March 4,
1976 letter), the embankment has a silty clay core with a silty clay and shale
zone on the upstream side and more shaley material on the downstream side.

Borings B-1 through B-4 were performed by Law Engineering along the
centerline of the dam. These borings were drilled through the core and show
embankment material to be a clayey silt and silty gravel with shale
fragments. Soil classifications ranged from (GM) to (ML). Wet unit weights
were in the order of 123.1 to 134.0 PCF, Natural moistures ranged from 15.8
to 30.6 averaging 21.1%. Atterberg limits varied very little with an average
LL = 40 and PI = 12. A Consolidated-Undrained Triaxial Shear Test was run on
an undisturbed soil sample. The following shear parameters were determined:

PHI C
Total Stress 170 0.2 XSF
Effective Stress 230 0.3 KSF

Test specifications had an average initial saturation of 87 percent with an
average wet unit weight of 123.1 PCF.

Borrow areas are not designated on the drawings. However, five borings
(P-11 through P-14, and Bl10) were performed in the immediate reservoir by
Gilbert & Associates during design. These borings encountered clayey silt
with shale fragments classified as (CL). The classifications on the drawings
indicate soil property tests were performed. However, no data is available.
The material is relatively the same encountered by Law Engineering's borings
and was more than likely the designated borrow source. Borings along the
centerline of the dam and in the emergency spillway indicate excavated
materials to be the same nature.

The specifications required fill to be compacted to at least 95 percent
Method D, ASTM D-698. The maximum layer-thickness after compaction shall be
9-inches and the moisture content shall be within optimum moisture plus or
minus 2 percent.

Soil Consultants performed three proctors, each representing three
portions of the dam, the upstream slope (designated Front), the central core
(Core), and the downstream slope (Back). The follow moisture-density
parameters were determined:

Dry Density Optimum Moisture
Upstream Slope 106.4 PCF 18.0%
Central Core 9.1 25.0

Downstream Slope 117.4 12.8

Shea .




Field densities were performed to monitor compaction. Overall compaction
was 100.2 percent. Approximately 54 percent of the tests exceeded 100 percent
compaction.

6.2.2 Stability: There are no stability calculations. The dam is 71
feet high and 340 feet wide. The upstream slope is ZH:1V and the downstream
slope is 2.5H:1V. The dam was dJdesigned for a normal pool elevation of 616.
As a result of the damaged intake structure, the present normal pool is at
elevation 580. The maximum storage pool is 619.75, the elevation of the
emergency spillway. The upstream slope experienced a sudden drawdown during
the collapse of the riser without experiencing any detrimental effects.

As part of Law's Study, observation wells were installed in four borings
and a phreatic surface was developed. The pool level at the time of their
study was elevation 599. Flow is shown to exit the downstream slope at
elevation 575. The present pool is 18 feet lower and no wet spots were
observed during the visual inspection in the areas noted by Law. The two wet
spots observed during the visual inspection had an approximate elevation of
568.6 for the one by the left abutment and 566.7 for the one above the
discharge pipe.

6.2.3 Seismic Stability: The dam is located in Seismic Zome 2.
Therefore, according to the Recommended Guidelines for Safety Inspection of
Dams, (Reference 1, Appendix VI,), the dam is considered to have no hazard
from earthquakes provided static stability conditions are satisfactory and
conventional safety margins exist.

6.3 Evaluation: There is insufficient information to adequately evaluate
the stability of the dam. The dam is engineered but there are no stability
calculations. However, visual inspection revealed no instability problems.
Also, the upstream slope experienced a sudden drawdown without any detrimental
effects.

Under present pool conditions the embankment is more than adequate.
Therefore, in light that the dam is engineered, the visual inspection revealed
no problems, and the size of the embankment for the present pool, a stability
check is not required. Overtopping is not a problem because the spillways can
pass the design flood.

However, if the dam is to be reconstructed, the eroded portions of the
upstream slope must be restored. Also in light of the wet spots on the
downstream slope and no foundation drain, a stability analysis for the steady
seepage condition is recommended. Also the spillways should be checked and
redesigned, if necessary, to insure there is no overtopping the non-overflow
section.




Field densities were performed to monitor compaction. Overall compaction

was 100.2 percent. Approximately 54 percent of the tests exceeded 100 percent
compaction.

6.2.2 Stability: There are no stability calculations. The dam is 71
feet high and 340 feet wide. The upstream slope is 2H:1V and the downstream
slope is 2.5H:1V. The dam was designed for a normal pool elevation of 616.
As a result of the damaged intake rises, the present normal pool is at
elevation 580. The maximum storage pool is 619.75, the elevation of the
emergency spillway. The upstream slope experienced a sudden drawdown during
the collapse of riser without experiencing only detrimental effects.

As part of Law's Study, observation wells were installed in four borings
and a phreatic surface was developed. The pool level at the time of their
study was elevation 599. Flow is shown to exit the downstream slope at
elevation 575. The present pool is 18 feet lower and no wet spots were
observed during the visual inspection in the areas noted by Law., The two wet
spots observed during the visual inspection had approximate elevation of 568.6
for the one by the left abutment and 566.7 for the one above the discharge
pipe.

6.2.3 Seismic Stability: The dam is located in Seismic Zone 2.
Therefore, according to the Recommended Guidelines for Safety Inspection of
Dams, (Reference 1, Appendix VI,), the dam 1s considered to have no hazard
from earthquakes provided static stability conditions are satisfactory and
conventional safety margins exist.

6.3 Evaluation: There is insufficient information to adequately evaluate
the stability of the dam. The dam is engineered but there are no stability
calculations. However, visual inspection revealed no instability problems.
Also, the upstream experienced a sudden drawdown without any detrimental
effects.

Under present pool conditions the embankment is more than adequate.
Therefore, in light that the dam is engineered, the visual inspection revealed
no problems, and the size of the embankment for the present pool, a stability
check is not required. Overtopping is not a problem because the spillways can
pass the design flood.

However, if the dam is to be reconstructed, the eroded portions of the
upstream slope must be restored. Also in light of the wet spots on the
downstream slope and no foundation drain, a stability analysis for the steady
seepage condition is recommended. Also the spillways should be checked and
redesigned, if necessary, to insure there is no overtopping the non-overflow
section,
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SECTION 7
ASSESSMENT /REMEDIAL MEASURES

7.1 Dam Assessment: There is sufficient rudimentary information to
assess foundation and embankment conditions, but no stability calculations.
The visual inspection revealed no findings that proved the dam to be unsound.
There is no regular maintenance program and warning system. However, the dam
is in good condition and there is no immediate need for remedial measures.
Corps guidelines indicate the appropriate Spillway Design Flood (SDF) for an
intermediate size significant hazard dam is the PMF. The spillway will pass
the PMF without overtopping the crest of the dam under the present condition
of pool storage. Overtopping is not a problem because the spillway can pass
the design flood. A stability check is not required.

7.2 Recommended Remedial Measures: It is recommended that a regular
maintenance program be established and documented. A formal emergency
procedure should be prepared and furnished to all operating personnel. This
should include how to operate the dam during an emergency, and who to notify
including public officials, in case evacuation from the downstream area is
necessary. Also a professional engineering consultant should be retained to
inspect the 60-inch diameter principal spillway. It is suspected that damage
may have occurred to the pipe when the 72-inch riser pipe failed. This should
be accomplished within 12 months.

The inspection revealed the following maintenance items that should be

scheduled by the owner during a regular maintenance period within the next 12
months.

a. Vegetative cover should be established on the scarp by the
72-inch riser-pipe to protect the exposed embankment from erosion.

b. Riprap should be placed around the discharge end of the 60-inch
principal spillway to protect the downstream toe from further erosion from
discharge flow eddy currents. The animal burrows around the pipe should also
be backfilled and seeded.

¢. Cut all brush and trees on the embankment to the ground.

d. The unraveled corrugated metal in the 72-inch riser pipe should
be removed. Also the tree limb resting on the intake should be removed and
the invert equipped with a trash rack to prevent further damage due to debris.

e. The damaged control stem to the emergency gate should be repaired
and made operable.

f. The severed remnants of 72-inch CMP in the emergency spillway
should be removed. Trees in the discharge channel should be thinned to reduce
the potential for debris to collect and obstruct flows through the spillway.

g. A staff gage should be placed in the reservoir area to visually
monitor pool elevations.

7-1




If the dam is to be reconstructed to original design conditions, the
eroded portions of the upstream slope must be restored. In light of the wet
spots on the downstream slope and no foundation drain, a stability analysis
for the steady seepage condition is recommended. The spillways should be
checked and redesigned, if necessary, to insure there is no overtopping the
non-overflow section for the PMF.
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MAPS AND DRAWINGS
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APPENDIX II

PHOTOGRAPHS
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PHOTO "4

MARSHY/ BOGGY WET
AREA REYOND TQE OF DAM
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PHOTO ™5 ERODED AREA ON U/S
SLOPE AROUND (DAMAGED)
PRINCIPAL SPILLWAY INTAKE
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PHOTO™6 72-INCH DIA. PRINCIPAL
SPILLWAY (DAMAGED) INTAKE

- R




PHOTO ¥7

AREA

60-INCH DIA. PRINCIPAL
SPILLWAY OUTLET

PHOTO¥8 PLUNGE POOL 8 DOWNSTREAM
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PHOTO *9 EMERGENCY SPILLWAY

PHOTO *10 EMERGENCY SPILLWAY
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APPENDIX III

FIELD OBSERVATIONS
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APPENDIX IV

CONSTRUCTION RECORDS




CONSULITANTS, INC,
TEL:17C3,360-2V30

October 19, 1975

Mr, Tom Q'Tcole

Cilbert Clifford 3 Associates
2. O. Box 5425

Fredericksburg, Virginia 22401

<

RE: Wheatlands Dam
Job No. 4884

Jear Tom:

The toe drain as shown was not installed, how-
ever it should be put in.

The cuy off core starts it Elevation 5400 +
width 15.0' # at Elevation 565.0 +. Core is 257
wide ¢ tapers to wildth of 10.0' + at Elevation
6l6.0 +. The core was built on the old ceatarline.

Dick has furnished the following notes:

SHEET 8 o< 9

1) A rock toe drain could be and should be installaed.

2) 8Sack of dam should be seeded promptly.

3) Trash rack was not installed in front of 24" cap.
lieeds to be.

4) *zash rack on Risaz as not corract - neceds to be
redone.

53 Out flow channal shoull have rock or small rip-
rap along sidas to nmaintain channel from silta-
tion. Also-channel neuds to be dradged out after
racent raias.

LIKE PEOPLE.-SQOILS ARXE D'FFERE.‘-‘T:{;A'A

[

a0 1 MYER DTPREET B BUXS) CIRARIFIELD. VIRGINIA 22118

- ——— - ——




Mzr. Tom O'Toole
October 10, 1975 Page 2

§) No inspectiocn was made of the rip-rap at front of
dam. ’

SHEZT 4 of 9

Berm built of spillway soil and rock - if you want to
show.

This was put in to guard back of dam tce from possible
wash out and as a place to put spillway cut materials.

This was not inspected so would have ¢o be located if desired
to be placed on final drawing.

Road entrance from east-across spillway and across dam
top not shown. Perhaps not wanted on this drawing.

Otherwise ~ Sheet 4 seens 0.K,

Very truly yours,

’ ¢ -'.\,.
I
Glenn V. Wilson
Executive Vice President
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CONSCLTANTS, INC. 2305 .ynivea STREET. » 0 NOX D MEWRIFIELD, VIRGINIA 22118
TEL: 1703) 560-3110

.

March 4, 1976

Tom O’Toole

Clifford & aAssoc. Inc.
P.0O. Box 5425

. Fzadericksburg, Va. 22401

Dear Tom,

In reviewing the plans on Wheatland Dam, I note a
few changes that should be put on the f£inal plans.

1. The cutoff cors 2xtends to the water line. Act-
vally it i3 a zoned fill to the watzrline, with a center
silty clay cora, with 3ilty clay § shale on the upstream
side and more snaly dasarzial on the downstrean side.

2. The toe drain was not installed. I think it
should have been, sus if there is any ssaepaze, it can
easily ce installad. You should advise Glaize & Bowman,
trat if they obsarre any sseepage a toe drain should be

installad.

~

aBm bezwzen the downstroam side of the
This will have to be located

3. fThere is 2 %
ensrca-cy szilway and the dam.
in the fleld.

As I :£212 vou =v shene the dam lcoks good and is about
one foursh £alll The valve is no: completely closed.!! =~
wigh tiha exzasticy of the ithrse itans it was constructed

according to ycur zla=ns.
Youxs very truly,
'k///’ .
X /éa C/[Llafl‘
Glean V. Wilson
Executive Vice PresiZent

G/ 35w

'"\R t.\s'f’ T

)
i J—"‘«‘ N

4

——y g

———

I e




. z.wnﬁé&

- .-

gilbert w. clifford & associates, inec. {
RAUTE T AT BLeCa . PO BCx s.xz; o . ) Fl(o(: -'x;m:ur. v AG.NIA 22400 . 703/7%2-3011 i

BOARD OF DIRECTORS Gi BERT W CLFroRO PE TeOmad 4 O TOOLE PE Eam. R SuregmLanG. PE.

lt A

August 14, 1975

Mr. James Bowman & Mr. Fred Glaize

RE: Frederick County
wWheatland Earth Dam

Cear Siz:

. Subsequent to our discussion and my visit to the site on Wednesday August
6, 1975 and oy return visit on Mcnday August 11, 1975, it is aprparent that
several matters require clarification.

1. Normal Water Level: As we all know the original design called for 1
normal water level to ke 606.00, At your request, the possibility of raising
to the 516.00 elevation was investigated. [t was stated at that time that the
avrthern {inger of the reservoir possibly would be off your property. From my
field reconnaissance on Monday it is evident that it definitely will be.

Ancther matter of consideration in raising the water level is the effect
on the springs feeding the reservoir. At 606.00 it is questicnable as to the
adequacy of the springs. To add on additional ten feet may result in further
compounding the problem. Naturally, we all recognize the unpredictability of
springs and hopefully this will not present problems in the future, but it
definitaly is cf concern £o us.

2. Roadway cver‘dam: As ycu will recall the Virginia Department of !
dighways will not accept a road over a spillway and dam into their system. [
Therefore, the type of road originally designed over the dam was to a privats i
road with dual lanes 22' in width and 8' shoulders. In the vicinity of the
spillwvay it must be borne in mind that the road will be subiect to flooding.

Therefore, assuming the normal water level is to be 616.00 and the top
of dam at &26; for the roadway over the dam to be forty foot wide, the 24
inch pife will have to te lencthened by 8 1/2 feet and the 60" ld feet. This
H will zermit a 2.1 slope cn the upstream side and a 2 1/2 to 1 on the down-

stream. This is the reccrmended design.

?
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SCLIT Layrmon Towod  SYomms ns

- -

# [ > T $TuTe (swte. BT CE° . ANt TIB L, AN E. . T2 exT 2139 -
AN AT ] )

P = = te . e w e e m—— . e e = - et e ————— —— - = !'

LR
ECE P £

s




~ .4 o 1z, James Bownman & Mr. Fred Zlaize
2age 2
August 14, 1975

If after you have had time to review this please contact us as to what
course of accion you wish to pursue.

Very truly yours,
GILBERT W. CLIFFORD & ASSOCIATES, INC.

_~ .
"l./.‘.'u) '// ¢ ./,9"‘\ {

Thomas J. 0"1‘001., P.E,
Vice-President
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~ SO, CONSLLTANTS. INC.

[
. .. - WA, ARGINIA 22006 Jo o, WHBH
- Bete asu/75
RESULTS OF IN-PLACE DENSITY TESTS -
L TN -
ISEATLANDS DAM
I o staom-
SRECITCK COUNTY,  VIRGINIA
Ten.cd b s
FReD L. GLAITZE, 111 AND JAMES L, BOWMAN
Methed .
. WET DRY | MAXIMUM | opyimyum | pERCENT
o | wocanon | eevaon | oewsiry | PERCENT 1 peygiry | UBORY | moisture | comPac
‘ PCF PCF BEQ‘CSF'TY PERCENT TION

7133475
0-71 .| CORE 575 114,80 20,4 95.35| 94,1 25.0 | 1013
D-22 CORE 5752 115.20 | 20.7 95.40 | 9.1 25.0 101.4
0-23 FRONT s75¢ 117.30 18.6 98.85| 106.k 18.0 93.0
o-24 FRONT 575 119.10 17.6 101.30| 106.% 18.0 95.2
0-25 BACK 575¢ 130.40 12.8 115.60] 117.4 12.8 98,5
0-26 8ACK 575t 130,90 12.3 116.55| 117.% 12.8 99,3 _
0-27 CORE 5822 114,45 19.5 95.80| 9u.1 25.0 | 101.8
0-28 CORE s82e | 115,00 19.7 96,10 94.1 25.0 [ 102.0
0-29 FRONT | 582t | 12050 16.2 103,70 106.% 18.0 97.5
0-30 FRONT 582¢ 120.80 15.7 104.40] 106.4 18.0 98.0
0-31 BACK 5822 129,50 12.2 115,40 117.6 | 12.8 98.3
o-32 BACK 5822 129.00 11.7 115.50( 117.% 12.8 98.4
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CONSULTANTS, INC.

~

JBCO JUMIPER STREET © N ANX 62, MERAIFIELD, VIRGINIA 22118
TEL. 1703) 560-2110

FISLD CEMSITY TEST REPCRT

CLIENT: Fred Glaize, and James 3owman REPCRT DATE: September 16, 1975 ?i

. ‘ i
PROVECT: Wheatlands Dam Site YTEST DATE: 8/29 & 9/2 & 9/8/75 }]
LOCATION: Fradrick Co., Virginia WEATHER: B

PROJECT NO: SCI Job No. 4884

F1ELO DATA La8 DATA
bancll

“o. Field Field (v) |Optimm (V) Maximm | Percent |ZLocations

- Density Moisture Moisture . Density Corpaction

-41 118.30 ‘11.0 12.8 117.4 100.7 | Front, 605

3-42 115.20 | 13.0 ,ﬁj@ 108.2 |core, 608 |

5-43 117.95 10.7 12.8 117.4 100.4 | Back, 605

3-14 117.65 11.6 12.8 117.4 100.2 | Front, 6.0

3-45 117.80 11.8 12.8 117.4 100.3 | Front, 610

3-46 110.15 | _15.3 18.0 106.4 103.5 | core, 610

o-47 | .110.45 15.6 18.0 106.4 103.8 | core, 6.0

3-8 115.30 «] 11.0 12.8 117.4 98.2 | Back, 610

3-49 115.10 10.7 12.8 117.4 98.0 | Back, 610
i -39 115.70 11.0 12.8 117.4 98.5 | Front, 616

Abcve tasts results rezresent stct checks anly.
‘ote: Dersities recorted in powxs per cubic foot, dry.

M density in accordance withs ASTM-D-698-70 C
‘estirg Technictans

S

) .

istribution: RPN S / L,
' Vel o LA AL A sy

" Richarq c. Ancerson
Directo®: Technical Service
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CONSULTANTS, INC. 2500 yniPER §TREET. P.O. BOX 83 MEANIFIELD, VIRGINIA 22118

TEL: 1700) 560-3110
FIELD CEMSITY TEST RESCRT

CLIENT: Fred Glaize, and James Bowman REPORT DATE: september 16, 197

PROJECT: Wheatlands Dam Site TEST DATEZ g/29 ¢ 9/2 & 9/8/75

LY

LOCATION: Fredrick Co., Virginia WEATHER: )
PROVECT tO: SCI Job No. 4884
FIELD DATA LAB DATA
Mo. Field Field (%) |Cptimm (3) Maximm Percent Locations
Density Moisture Moisture . Density Carpaction

n-51 115.75 10.9 12.8 117.4 98.6 Front, 616
D-52 116.20 10.5 12.8 117.4 98.9 Front, 616
p-513 106.10 14.2 18.0 106.4 99.7 Core, 616
n-54 107.08 4.3 18.0 106.4 100.6 Core, 616
D-S5S 114.70 10.0 12.8 117.4 97.7 Back, 616
D-56 115.20 10.0 12.8 117.4 98.0 Back, 615 :
p=57 114.65 9.8 12.8 117.4 97.6 Back, 616
p-58 - 105.65 “ 13.5 18.0 106.4 99.3 Core, 616

Abcve tests results represent spot checks only.
Note: Densities recorted in pords per cubic foot, &y.

Madmm density in accordanca with: ASTM-D-698-70 C
Testing Technidan:
Distritamicn: Lo e W

. .t-'
)' A .'.. ’ /... ." ':‘:.‘.—,
ichacd . Andecson

pirncto rtechnical Sercvices
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. SUIL CONSULTANTS, INCmy

. ’?\ SLERIFIELD. VINGImA 22116 fob v 4834
- Daw  suly 8, 1¢
RESULTS OF IN-PLACE DENSITY TESTS - ‘

- o em o ———

__ __“hoaelands Dam Site

fredrick Co., Virginia

Glziza Develoonent, Co.

ASTM=D=699=70 & _ viethod

' MAXIMUM
1. WET DRY OPTIMUM | PERCENT
ST | wocarion | euevarion | oensiy | SRR | oensiry | WBORY | moistuRe | compac
‘ PCF PCF DE;‘CSF'TY PERCENT TION
p-6¢ |2+ 00 | ss9° 111.30 | 13.5 98.10 | 94.1 | 25.0 | 104.3
p-7 |2+ 75 | ss9° 109.90 | 14.7 87.05 | 94.1 | 25.0 | 93.5
1
D-3 |2 + 50 : 559° 108.60 | 15.8 8s.10 | 94.1 | 25.0{ 90.4
D=3 Retast i ‘
D=1 . 8897 112,30 | 13.4 99.00 | 94.1 | 25.0 | 10S5.0
p-19 | Petest : .
p-8 559 112,00 | 13.7 98.50 | 94.1 | 25.0] 104.6 -
.}
; 1
o -

— - ¢ e ——-—

Richard C. Anderson
Director: Technical Services

qtanali . 2
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VAT CONTENT — PERCINT OF CNY WEIGHT

- - - FIVTS R R VR Al
, ‘ -~ SAMPLE No, _3_
- ~§§§@§95£;| . %
CONSULPANTS, INC. 200 JUNMPER STHEFT. R IRMIFIELD, VIRGINIA 22116
TEL. (73 5§53-3110
Jab Name and Lecation Sl e e T Ly}
rchitecton Engraeer
/Conm:w -
N——ticrtion of Saik
Umitied ASHO
Matsrial Mark Classification Clhassification
Source of Material
Matural Water Content % Naturai Ory Density ______________PCF Specific Grawty.
Liguid Limit % Plastic Limit % Plasticity Index
B. Test Procedure Used:
c Iat Rasults: Maumum Dry Density & 4"f PCF  Optimum Water (:amm__l.i&. %
1
T
+
—+-
122 t—
1
— ' 1
g — -
. §,_ 1 1
¢+ = '
1 g 1
£ ——
e 'l
L T | = N
"= <
Ll N
! al ~
. —
g ? i \G
b e L
1
5 r
+
T
[ i ! Bt 1
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‘ L TR L CONSLLTANTS. INC.
| : 4
‘ ! ] ) MERMAIRLD. VIRGINIA 2246 ™ ieb Mo 984
: ete July 14, 19

RESULTS OF IN-PLACE DENSITY TESTS /-

-

. = e mm cme

Wheatlands Dam

e __Frodrjck Co., Virqinia

feses b
Glaize Development, Inc.

ASTM-D-698-70 C ...

_ ™
st | Locanon | Ecevanion DENSITY Mo DENSITY EEE% SOISTURE | bomat
. PCF PCF NSITY | PERCENT | TioN
1/1/75 |
P-11 |2 » 50 | 564 % 114.65 | 15.4 99,40 | 94.1 |25.0 | 10s.8
D-12 |3 + 00 |564 + 113.80 | 16.0 98.05 | 94.1 |25.0 | 1l04.0
p-13 [3 + 50 |ses + | 113.70 | 16.4 97.70 | 94,1 |25.0 | 103.8
C-14 |2 + 50 !|568 + 113.65 | 15.9 98.00 ! 94.1 |25.0 | 104.0
D-15 [3 + 00 [S68 & | 114.60 | 16.6 . 98.25: 94.1 |25.0 | 104.4 ;
D-16 |3 + S0 568 ¢ | 113.40 | 16.0 97.70 ! 94.1 |2s.0 | 103.8 ]
7/8/75% ! : ) ]
0-17 |0 + 25 |cradle | 113.00: 18.9 | 94.25| 94.1 |25.0 | 100.0 i
0-13 |2 + 65 ;g;e . 113.40 | 19.4 95,00 94.1 | 25,0 100.9 f
p-19 [1+120 ! ° 113.70 | 20.3 94.55| 94.1 | 25,0 | 100.5
D-20 |1 + 40 !* 113.20 | 20.2 94.235 94.1 |25.0 | 100.0
:
|
!
! ) [

s . .

) / s ‘-/ '/
R e, ” 0 T
-“Richard C, Anderson
Dircvceor: Teczhnical Services
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POV ' SOIL CONSULTANTS. INC,_
.. R WERRIFIELD. VIRGINA 22118 fob e, 4884 ;
. ] : Dot July 14, 1 B
H . .
», RESULTS OF IN.PLACE DENSITY TESTS v iyi

- i

Dy ; i
WHEATLANDS DAM SITE =
[ EPTPR i
Fredrick Co., Virginia i
lentest bot-
Glaize Development, Inc.

\STM-D-69B-70 [ Methed

Y MAXIMUM
s‘ WET DRY OPTIMUM PERCENT 9
T, | wocanon | euevanon | oensity | SSERT | pensiry | WBDRY duoisTuRe | comPac
' PCF PCF 05;‘@;" PERCENT TION
7/9/75
5' Above
D-21_ 0 + 25 jCradle 121.95 12.0 108.80 | 106,4 18,0 102.3
D~-22 0 + 65 - 121.60 13.2 107.45 { 106.4 18.0 100.9
D-23 1L + 10 - 121.50 12.7 107,85 | 106.4 18.0 101.4
D-24 1l + 40 ol 121.80 12.6 108,20 | 106.4 18.0 101.7
D-2S 0 + 25 k' Over 120.00 14,2 105.10 | 106,.4 18.0 98.7 -
Pipe
D-26 0 + 65 . 120.60 14.4 105.45 | 106.4 18.0 99.0
D=-27 1 +10 - 119.50 14.8 104.10 | 106.4 18.0 97.8
D-28 1l + 40 o 119.10 ; 14.7 103.85 | 106.4 18,0 97.6
. . . |
* !
= i
| |
—_— B :
- T '
T Rechara .L‘ . ;\m‘.e-r.s.-‘m = e ]
Direutor: Tecanical Servicas 3
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T T SCIL CONSLLTANTS, INC.__

~ — T 1304
VIHRITELD VIRGINA 22116 lal S
) July 14, ..

-

Bate

o T

RESULTS OF IN-PLACE DENSITY TESTS g

WHEATLAMDS DAM SITE
§oan ot ome

Fredrick Co., Virginia
Tewes v o

.Glaize Developnent, Inc.

ASTM-D-593-70 C Vethod

' MAXIMUM ; .
6ST. WET ORY OPTIMUM | PERCEN
E5T: | Locamion | ELEVATION | DENSITY pencenr | oensiry | UBORY moisuRe | compac
. PCF PCF osggfm PERCENT TION
1/9/75
B' Above
p-21_ | 0 + 25 [cradle |121.95 | 12.0 | 108.80 [106.4 |18.0 | 102.3
D=-22 0 + 65 ol 121.56. 13.2 107.45 | 106.4 18,0 100.9
p-23 | 1+10] ° 121.50 | 12.7 | 107,85 |106.4 [18.0 | 101.¢
D=24 1 + 40 . 121.80 12.6 108.20 | 106.4 18.0 101.7
D=25 0 + 25 2' Qver 120.00 14.2 105.10 | 106.4 18.0 98.7 1
Pipe -
D=26 0 + 65 . 120.60 14.4 ! 105.45 | 106.4 18.0 99.0
c=-27 1+ 10, . 119.50 14.8 104.10 | 106.,4 18,0 97.8 F
D=-2¢ 1 + 40 - 119.10 14.7 103,85 ] 106.4 18,0 97.€ 1
\\

b - — e

I

- o '/ / //’
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)l:/, (Al l-I’ /2 ((-1'1’/ | TSR Ao

~ Richard C. Anderson
Director: Technical Services
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POST-CONSTRUCTION STUDY
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LAW ENGINEERING ASSOCIATES OF VIRGINIA

Georechnicel and Materisis Engineers

P. 0. DRAWER QQ / 7913 WESTPARK ORIVE / McLEAN, VIRGINIA, 22101 / (703} 7908700

Novemper 21, 1980

U. S. Army Engineer District
Ceotechnical Engineering Section
803 Front Street

Norfolk, Virginia 23510

ZTTENTION: Mr. Lavid A. Pezza, P. E.
Chief Engineer

SUBJECT: Infcrmation Pertaining to Wheatlands Tam
LETCO Project No. W-0-2982

Dear Mr. Pezza:

In regards tc our telephone conversation of tiovember 19, 1980,
we are sending you the enclosed information. Mr. FreAd Glaize,
I1I, has authorized us to send selected appeniices to our
1976/17 2tudy of the dam. The appendices which we have been
authorized to release irnclude the boring legs and the labora-
tory test data. He haa aleo authorized us to send copies of
field test results conducted by, 2nd letters written by Soil
Corsultants, Inc. during construction cf the dam in 1975.

If you hzve any gquesticns regarding this informaticn, or if we
can be of further zssistance, please ccntact us.

Vary truly yours,
LAW ENGINEERIMG ASSOCIATES OF VIRGINIA

boedd v Uh. WL

Herald W. Van Aller
Seotechnical Encginwer

¢ Eng r
Genaral Partnecg

ce Mr. Fred Glaize

el

AT ANTASBIRMINGMAM ® CHARL OTTE ¢ COLUMBIA ¢ JACKSONVILLE ® MIAM; ® NASHMVILLE PORLANDO ® RALEIGH ® TAMPA ® WASHINGTON. . C.
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3.4 Groundwater

The elevation of the reservoir at the time of our investigation was approxi-
mately +539 MSL. Water level readings were recorded in sealed observation
wells located in the soil test borings. The water level in these casings
were monitored during our field operations and prior to our field permeadility
tests. Water level readings are shown in Table [.

TABLE I
WATER LEVEL READINGS

Elevations in Feet, MSL

doring Ne. 12-20-76 12-23-76 12-30-76 1-4-77
Bl - Dry Dry Dry
B2 - 591.8 592.7 592.9
83 587.0 588.9 591.4 §91.0
84 ’ - - £97.2 596.6

Estimated water levels through the dam are shown on Orawing 2, &ormnuis=A,

e e m . ——— e ——— . = - o e =
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TEST BORING RECORD

N
APPROX. STRATUM or
ELEV. DEPTH VISUAL SOIL DESCRIPTION D SR X CR 8 REMARKS
928 0.0
a2s FILL, brown and gray clayey silt and silty
gravel, trace of sand and shale fragments
620
as
610
605
600
598
33.5
Brown and green decomposed SHALE
590
40.0
385 Boring Terminated @ 40.0', 12-10-76 NOTE: Piezometer installed
. to depth of 17.0".
i
s
'x
i
3
-
K- Soll Symbol Prge 1 of L BORING NUMBER: _Ba
D - Sampie Depthe P{or CR DATE DRILLED: 12:10-78
s NUM : W-6-1487
N - Penetration in blows SR - Sample Spooa Recovery Joa BER: ____ W61487
per foot (ASTM 18 in inches . .. WHEATLANDS DAM
D1386) x S Symbols Described Bejow DOUBLE TOLL GATE, VIRGINIA
Sndi P STATION 1400
CR- % Core Recovery, NX | _| Undisturbed Sample (ASTM D-1887;
or BX designates bit |70 Water Lavdl, time of boring
size (ASTM D-2113)  [NX Water Lovel -
00 Loss of Water
BX Caved Depth of Boring

T e

Ralasae ofiais (ELV RS, PR PR

T
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TEST BORING RECORD ;
N
APPROX. STRATUM or .
ELEV. DEPTH VISUAL SOIL DESCRIPTION D SR K CR 8 REMARKS |
628 0.0 ' *
[ }1] FILL, brown and gray decomposed shale 1110 54
and sty clay
620 'Y
6.5 8 ]12 28 ! !
0 FILL, light brown clayey silt i
; and silty gravel with shale fragmenta '
and trsce of fine sand i
(3% 1114 18
610 16 | 14 k13
808 2A}ll16 17
800 2810 14
586 31] 8 22
e 34.2%,12-23-76
590 38|12 18 -
888 4] 9 49
M
by
) 580 48] 10 17
z
H
3 49.0 N
- [ See Page 2 N
Coantinued on Page 2 .
K - Soil Symbols Page 1of_2 BORING NUMBER: _B-2____
D - Sample Depths '\ﬂa CR DATE DRILLED: ___12:21-76
) A ; W-8-1487
N - Penetration in blows SR - Sample Spoon Recovery JOBNUMBER: ___ W18
pet oot (ASTM 18 in inches WHEATLANDS DAM
D1886) 18 1S . Svmbols Described Beigw DOUBLE TOLL GATE, VIRGINIA
22 ’ STATION 2
CR-% Core Recovery, NX | | :ndhmrbod Scmpl::::m D-1587) +00
or BX designates bit  [70 ater Level, time o ng
sze (ASTM D-2113) [NX| Water Level
100 Loss of Water
BX Caved Depth of Boring
et W LRI i 5 VIS TR A+ 12 By X 1 v, R g e e .
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TEST BORING RECORD

N ;
APPROX. STRATUM or .
ELEV. DEPTH VISUAL SOIL DESCRIPTION D SR K CR 8 REMARKS |
576 500 Continued from Page 1 Vo
878 Very stiff orange and hrown silty CLAY with ‘
some shale tragments (CL) s
(Possible Fill)
s70 | 55.0 58 ¢ ﬂ.’

Medium hard to hard frac:ured gray SHALE

568 | 60.0

Boring Terminsted @ 80.0°, 12-22-78

5
3

: Piezometar installed
to depth of 60.0°. pr

-y =

. :
; %
: a
1 : '
i H
4 H
K- Soil Symbols Page _20f _3 DORING NUMBER: _B3
D- Sample Depths DATEDRILLED: ___12:21-78
N - Penetration in blows Sample Spoca Recovery JOBNUMBER: ____¥.$:1487
aﬁ f::‘ (ASTM in inches WHEATLANDS DAM
1588) DOUBLE TOLL GATE, VIRGINIA
Undisturbed Sample (ASTM D-1587) STATION 2+00
CR- % Core Recovery, NX
o BX designates bit Watar Leval, time of boring
size (ASTM D-2113) Water Level
Lom of Water
| Caved Depth of Boring
-«

Coet Tl e R v
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TEST BORING RECORD
N
APPROX. STRATUM or
ELEV. DEPTH VISUAL SOIL DESCRIPTION D SR K CR 8§ REMARKS
+826 0.0
4 825 FILL, brown and gray silty gravel, clayey silt,
trace of fine sand and shale fragments (dry)
3 |14 32 |
820 s {13 38 { k
8 14 21 \
1
i
a1s 11|13 14 t
E
610 16 {14 13
20.0°
808 24" Recovery
22.0°
23|18 15
k.
28.0 4
€00 FILL, brown clayey silt, trace of gravel 26 (15 20 [ ;
30.0
§95 FILL, brown silty gryvel with clayey 31|18 16
silt, trace of sand and shale fragments
s0 | - 36 [ 14 K29 20 4
—— 37.1', 12:23.78
ses 41114 24 | NOTE: (1) Hole dry at time ,
N of boring. |.
i (2) Plezometer in- :
! : stalled to s depth
; 580 6] 1355 23 of 39 feet.
2 47.0
; Boring Terminsted @ 47.0°, 11-25-76
K - 80il Symbols Page ] of ] BORING NUMBER: _B-3
D - Sample Depths DATE DRILLED: __ 11-25-78
: W-8-1487
N - Penetration in blows R - Sample Spooa Recovery JOBNUMBER: ___WA-1487
per {oot (ASTM incbes . WHEATLANDS DAM
D-1586) 8. Symbols Described Below DOUBLE TOLL GATE, VIRGINIA
i 3 ST. N L]
CR- % Core Recovery, NX gnduturbd Sample (ASTM D-1887) ATION 2+9
‘ or BX designstes bit ater Level, time of boring
i : size (ASTM D-2113) Water Lovel ;
} Lom of Water k
Caved Depth of Boring

M L me o .
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TEST BORING RECORD
N
APPROXSTRATUM or ;
ELEV. DEPTH VISUAL SOIL DESCRIPTION D SR K CR 8 REMARKS ;
828 00 (
628 FILL, brown and gray clayey silt and silty !
gavel, with shale fragments 2 |12 14 1
{
45 118 23 .
620 '
7 {12 18 !
8.5
FILL, gray and black weathered shale ps|s 89
s
13.0 !
FILL, brown and green silty gravel and hes{ 12 27 i
610 clayey silt with shale fragments and organics j
185] 6 33
808 20.8"
17" Recove:
22.8° i
23.5( 13 22
28.0 H
FILL, light brown clayey silt and silty i
898 gravel with shale fragments h” 13 1¢ J
jpas 13 17 . i
s90 e 24" Rec: ) 1
" J
27.8° ovey '
aau! 18 18 j
\
585 4?‘,
I(
M
H
;‘ 45 12 9
$ 580
t
|
3
. 4s5] 14 18
Coutinued ou Page 2 .
K - Soil Symbols Page )_of .3 BORING NUMBER: B4
D - Sampie Depths DATE DRILLED: __ 12976
N . Penetration in blows SR - Sample Spooa Recovery JOBNUMBER: ___W81487 _4
per foot (ASTM in inches . WHEATLANDS DAM ;
D1886) - Symbols Described Below DOUBLE TOLL GATE. VIRGINIA 1‘
CR-% Core Recovery, NX Undisturbed §¢nph (Am D-1587) S'TA_TKON 4+00 i
or BX designates bit Water Level, time of w
size (ASTM D-2113) Water Level
Loas of Water

Caved Depth of Doring




S oo g @y Seen.

TEST BORING RECORD

N
APPROXITRATUM or
ELEV. DEPTH VISUAL SOIL DESCRIPTION D SR K CR 8 REMARKS
376 _50.0: Continued from Page )
878 FILL, light brown dayey silt and silty
83.0 gravel with shale fragments
Very stiff orange and brown silty CLAY
trace of sbaie tragments (CL) - (Possible F1ll) pasi 8 ®
570
505| 10 16
568
62.8 2=
Soft to moderately hard gray =
SHALE ==
560 =
8.0 =
Boring Terminated @ 68.0°, 12-9-76
NOTE: Pezometer installed
588 to deptb of 36.0".
K - Soil Symbols Page 2 of 3 DBORING NUMBER: _B4
D - Semple Depths N oe CR DATE DRILLED: ___12-9-78

N - Penetration ia blows
per foot (ASTM
D1586)

CR- % Core Recovery, NX
or BX designates bit
sze (ASTM D2113)

in inehes

S Symbols Descrived Below

I>] Undisturbed Sample (ASTM D-1587}
Water Lovel, time of boring

Water Lovd

Loss of Water

Caved Depth of Boring

JOBNUMBER: ___ We1487

WHEATLANDS DAM
DOUBLE TOLL GATE, VIRGINIA
STATION 4400

O

e




TEST PIT RECORD

APPRC‘)IX.
ELEV. STRATUM
(Fo) DEPTH VISUAL SOIL DESCRIPTION REMARKS
598 (Ft.)
TOPSOIL
1.0
FILL, brown silty clay and clayey silt
with coarse shale fragments
598
NOTE: Jarsample @ 8.0".
590 8.0 Test Pit dry at time of
ezcavation.
SIZE OF TESTPIT:
2'X 10*
ORIENTATION OF TEST PIT:
NORTH-SOUTH
=g~  Water level 28 noted
g Water {evel ot time of excavation TEST PIT NUMBER: TP-1
% Hand Penetromaeter Teat (TSF) DATE EXCAVATED: 12:20-76

: w8
TV. Torvane Temt (TSF) JOBNUMBER: ___ __ W46-1487

P.D.  Peld Density Test (I8)) WHEATLANDS DAM
DOUBLE TOLL GATE, VIRGINIA

Method of Excavation: Beckhoe STATION 1+00




TEST PIT RECORD
APPROX.
ELEV. STRATUM
(rv) DEPTH VISUAL SO!IL DESCRIPTION REMARKS
595 (Pr)
TOPSQIL
1.0
FILL, brown sandy silty clay with
coarse shale and organics
590
8.0 NOTE: Jar sample at 8.0°.
Test pit dry st time of
excavation.
386
SIZE OF TEST PIT:
2'X10°
ORIENTATION OF TEST MIT:
NORTH-SOUTH

“Rgr™  Water level s noted
e ol Water (evel at time of excavation
&,  Haad Penetrometer Test (TSP)

T.V. Torvane Tess (TSF)
Pr.D. Vield Density Test (PL.)
Mothod of Excavation: Beckhoe

TEST PIT NUMBER: _TP:2
DATE EXCAVATED: _12-20-78

JOB NUMBER: W-8-1487
WHEATLANDS DAM

DOUBLE TOLL GATE, VIRGINIA
STATION 2+00

. iremms i m e ecmes————— o — ——— o — o ——— e o v o ——— e bt
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TEST PIT RECORD
APPROX.
ELEV. STRATUM
(re) DEPTH VISUAL SOIL DESCRIPTION REMARKS
gy (Ft)
TOPSOIL
]
FILL. brown silty clay and clayey
silt, trace of gravel
560
588 8.0
NOTE: Jar sample @ 3.0°
SIZE OF TEST PIT:
2’210
ORIENTATION OF TEST PIT:
NORTH-SOUTH
“Eg~  Water level a4 noted
T~ Water level at tine of escavation TEST PIT NUMBER: _TP3
q; Hand Penettometer Tust (TSP) DATE EXCAVATED: _12:20-76
v, 1T Tem (137 JOB NUMBER: W8-1487
PD.  Meld Density Tt (PR) WHEATLANDS DAM
DOUBLE TOLL GATE, VIRGINIA
Mothod of Excavstion: Backhos STATION 3+00
f'p ) ) -
B . VNS TR X BRI, TR T ¢
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TEST PIT RECORD
{
APPROX. }
ELEV. STRATUM }
(re) DEPTH VISUAL SOIL DESCRIPTION REMARKS ;
s60 (P ;
TOPSOIL
1.0
FILL, trown silty clay 20
585 5.0
Brown silty CLAY with shale
. fragments
8.0
NOTE: Jar Sample @ 8.0'
548
SIZE OF TEST PIT:
2'X10°
; ORIENTATION OF TEST PIT:
NORTH-SOUTH
¢ NOTES:
“Ep™  Water level a8 noted
T Water level at time of excavation TEST PIT NUMBER: _TPd
q’, Hand Pesetrometer Test (TST) DATE EXCAVATED: _}2.20.76
JOB NUMBER: W-6-1487
-r.v’ Torvane Tast (nn A ———————————
P.D.  Pleid Demity Test (Pt.)
WHEATLANDS DAM
Method of Excavation: Beckhoe DOUBLE TOLL GATE, VIRGINIA
STATION 3+00
:
H
i
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: TEST PIT RECORD 5
.
s APPROX. "
ELEV. STRATUM ]
(fty DEPTH VISUAL SOIL DESCRIPTION REMARKS
375 (Pe.)
TOPSOML
1.0
1 FILL, tight brows silty cey,
trace of shale and organics
Undisturbed sample st 3.0°
, 570
8.0
NOTE: Test pit dry st time of
excavation
365
E*:
SIZE OF TEST PIT:
2'X 10
ORIENTATION OF TEST PIT:
NORTH~SOUTH
NOTES:
“Egr~  Water level as noted
U~ Water level as time of exeavation TESTPITNUMBER: _TP.S
q‘. Hand Penstrometer Tast (TSP) DATE EXCAVATED: _12-20-78
JOB NUMBER: W-8-1487
V. Torvane Tast (“n T ————————
P.D.  Feid Density Test (PL) WHEATLANDS DAM J
DOUBLE TOLL GATE, VIRGINIA
Msthod of Excavation: Backhoe STATION 4«00 3
F
p !
K P ' , ] e e - : ""'V""-/-,-n,"ﬁ TSP S .



TEST PIT RECORD

APFPROX.
ELEV. STRATUM
DEPTH VISUAL SOIL DESCRIPTION REMARES
570 (Pt
05 [z TOPSOIL p——yy
FILL, brown silty clay,
trace of shale fragments
)
8.0
NOTE: Jarsample at 8.0°
560

SIZE OF TEST PIT:
2'X10°

ORIENTATION OF TESTPIT:
NORTH-SOUTH

Water level at time of ezcavation

NoTES:
“EHPF  Water level a8 noted
L7

% Hand Penetrometer Test (TSP)

T.V. Torvane Test (TST)
P.D.  Field Density Test (Ft.)
Method of Excavstionr: Backhoe

TESTPIT NUMBER: _TP4

DATE EXCAVATED: 12-20-76
JOBNUMBER: ___ Weust

WHEATLANDS DAM
DOUBLE TOLL GATE, VIRGINIA
STATION 4+00




APPENDIX B

LAW ENGINEERING

Xadur




T o -
RN PRI A A - [ M e e s e e e ————— . .
w ' - T T v e

NNIIY 1A ], RAI ), - Al i
SHNERY 153, 22)RUNIAAY Pringy - dif R
B R - nEeay wag ety - g :
wyuyBaga ‘Ajunoy yogpaapaag  NOLLVOOT LJAroud NN 12, vONRPIEOMN]))  » ) .
. nnsay sy, wommssdung pavy) n < 0 :
. HINWNN LOArONS ey AL MERY, e L E !
i LRYT-9-M waisAg uonrIYIweE) KOS PIYIIN HITA 2DUEPIIIN U} VpEIBEED WOR 'S
| weq spusiIwoyn FWYN JOAFOBd PISPURIR LSV PIaeHdd yim adusy W g 't EALON m
| |
| 6°6S ss  {'1z-0r [
I
” 81 9 ZZ{L STIT P veT an n.:nn.nn !
. 01f (2} Lt S*91 | 98%° et Tescjz yrv U ceT | (0)Y-T-V RO |an S°{Z-5°0T y-a i
j Zt{ oe| Z% z 0z 89°2 74 (0)L~Z-VRHD ]SS “1e-0t €4 ﬁ. ,
o zr| og| 2v (3641 £9°2 615 (NS-L-V R |58 ‘9767 €4 ! !
. \ 3
M 3 Lorl szl ael  goyz ) 699t ! 1L°2 6-9v[e-ToT T czT | (€)9-V RO [an 207 £-4 _ :
; i
9°92 ss DE € 82 -8 .
. s's1 _ ss  fz-s°€z 14 m
! 9°0¢ 0°1S ss 0°hz—<'81 1€ “
: m
{£ 3LON BB 14]°Vaj 11 % OWVH ] AJIAVAD | RAAIS fq WM {NOWVOIAISEVIO| S4AL | W43 ON
QILINANOD RLTWIT ANNISION]| QIOA | D1410349 | 007 ON KR nus A1ANVE | ONIHOR | ONIHOS ’
SLSAL ‘IVNOLLIGQY DHANNALLY | TVHNALYN MANIA % | gyneam 1IN0 .
;
. ANVANNS VLVA 108 .

"ANVAIWOD DNLLSHL DNTHAANTONA AV'I




LETCQO SGIL DATA REPURT SHEET

SCIL rHUFER[IcS FJIK WHEALLANDS DAA
ounldg aulicZIR = B=2
SAmPLE LLcivTir[CATICGN = SS @ 20.0-21.5 FT.

Ho=l4d07

- N P e T
SIEVE AJALYSIS — 75";". ——r ==
S -
SIz=VvE #Cuim wi #=rCENT _ e~ - 4
sumpEN RELAIned FINER — - St L3 :
32 0. 100.0  Paaaw PO SRR S T WO 4 "
34 11.8 v3.3 3 LI ST LI M A R RSO e '
3o 2343 86.7 i e g ET OO M M A SRS SO -
4 37.3 8.4 § == et e s
10 51.2 70.8 ; ! * Y e e —
20 00.5 05.5% 1‘ T ; - ‘i' - bt
a0 05.0 52.9 L B S A A PR M
) 67.3 01.3 LV MM (A2 B SRERER R MIPR B D = —%—
100 09.4 60.9 Yoatn esmimms
2CG 0.4 59.9 B e T TN TR

FERCENTAGE CLASSIFICATION IS
21.6% GhAVEL [8.6% SAND 5v.9% FINES

LAW ENGINEZRING TISTING COMPANTY
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NATIONAL DAM SAFETY PROGRAM, WHEATLANDS DAM (INVENTORY NUMBER V==ETC(U)
OCT 80 J A WALSH .

NL




R e e e e e v et an .

LETCO SUIL SATA REPCRT SHEZT e

M—"‘
SJIL PRUPERTIES PSR WHEATLANDS DAA  do=14b7
SURING nUMBER & §=3
SAMPLE ICEnTIFICATIUN & D @ 20-=22 FT.

SrECIFIC GHAVITY = 2,71
weT Ul WElGHT = 123,11 pCF
SATURAL MIISTUAE CUNTENT = 21.5 PERCENT
wet? GNIT ol =101.3 PCF vaID RATIU ® 0.669  FERCENT SAT.= 87.1

SIEVE AwALYSIS rr v o PTIRemm
vy YT T R RIEYSN I e

SISVE  wCUM WT  PERCENT e e e e sa—— : :

WUNBER RETAINED FINER - S — =
32 0. 100.0 1 E St i b - —
34 24.1 82.5 i e e e — =
3o 33.17 75,5 § ST —+
4 40,.d 10.3 H iy . i "T v;.T I e -

10 49.1 64.3 e ———_

20 Sdal 57.7 T b s o T DA S AT T
40 05.4 52.4 e %f%i,' T e —

oU 69.9 4y, 1 I "o e o

100 71.8 47.7 y -

200 73.0 ‘009 - “l:u Q_E“:E

cLASTICITY PLUPERTIES UF MAT. PASSING NU. 40 SI=vE

eLASTIC LIalT IS 25
LIGuId L1alT IS5 39
rLASTICITY InCeEX IS ia

LIGUVIDITY INDEX = -0,29
rl/A=LIngE vl IS = 0,97

APPRIL, SOIL PALP. BASED OGN A3QVE DATA AND EMPiRICAL 3ZLATIGNSHIPS

CusbRESSIUN INDEX (CC) IS 0.20 -~
EFFECTIVE PRI ANGLe IS 33 + UR ~ 4 [CEGREES
SUAND railCTUR OrT mCISTURE IS 20.0 %
STAND rROCTUk SAX DENSITY IS 102.06 PCF

rPERCENTAGE CLASSIFICATION IS
2¥¢ 7% GRAVEL 23.4% SAND 40.9% FINES

unIFISD SCIL CLASSIFICATION IS
v SILTY GRAVEL

AASFO SGIL CLASSIFICATICN IS
A=0 AITH GAJLP IMIEX Qr 3 CLAYEY SJILS !

i
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LETCO SulL [ATA PEFLOT SWEET

Soll PAUPERTIES FuR wHEATLANDS DAW  ao=1ed7
cu G nUADER ® £=3
SAmbkLE ICSw(IrICATICN = 35 9 25.0=20.5 rT.

sreClele SRAVITY = 2,03
AALURAL wol30uAE CUNTENT ® 22.0 ranCEud

SlzvZ AnALYSIS

2l2ve #Cum oT PrEQCENT
Nz ER SEFALINED FINER
24 Je 190,.,0
3o 0.0 Y3.3 !
4 0.4 50-3 s
{4] 27.3 1.7 s
20 35.4 04, | §
4Q 40,0 5v.3
&0 &2.98 50.5
100 5,3 54,0
240 aled 51.9

rLASTICITY PRUPERTLES GF MAT. PASSING oC. 40 SI=vE
rLASTIC LimlT IS 30
Elwuld LIAIT 13 42
eLASTICIY LauleX IS 12

LisuIDIfY luCeX = =0.65
rl/A=LInE vl IS = 0,15

ArrSuke SOIL PALF. BASEC uN Acuvs CATA ANQ ZAPIAICAL JPELATIONSHIPS

G
£

i C

PRESII0N INDEX (CC) IS C.28

=CTlve P4l AnGLe IS 33 + JR = 4 DEGREES
M) #nLCTOR urT SLISTURE I3 22.2 %

9.6 PCF

A
H
VAR
TAMG PrCCTUR 4LAX DENSITY IS

U

reaCENTAGE CLASSIFICATION IS
10.7% GRAVEL 31.4% SAND 51.9% FINES

UNtrIEq SaIL CLASSIFICATION IS
-

AASFO Suil CLASSIFICATICH (S

A=i=5 nlid onGuP LLDEX OF

CLaYE

(14
-~
w;
e
[l
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({1

!

LAW ENGINEERING TESTING COMPANY @




LETCU SUIL DFTA OEPCHT SHIET . :
, h
SSIL PRCFERTIZS FJR AFEATLANDS DAm  Ao=-1487 ii
oL PliG WUMBER = gd=3 .
SAmrl3 ICENTLrICACILN ® S5 2 30.0-31.5 ¢T. !
SrECIFIC UnAVITY = 2.00 i
wATURAL #0l3TunE CunTEwl = 20.2 PEECEST
51:\'& AMALYSIS - . e . _.‘um:‘-:on.u.' - ‘!
L N 'l e — q
S{SvE sCuM »T PENCENT : = - i :
wudcER RETAlneD FIWER ' — -~
32 J. 10v.0 I auid WS ST :
34 21.2 1941 | P nme i i A S— . )
30 43.4 57.2 § — -
4 1.6 49,1 1 = St L Ll s
10 ou.9 40.8 e — —
20 05.5 35.3 t > —— b n o
40 ¢3.0 32.9 — (TR S 18 T
oV ev.? 31.0 I Y 63 DD LTS S 30 S S SO
100 11.0 2v.9 L -
<N 721 2C.8 g‘"b‘u:"“ rnt- ‘“‘:-o - T I‘.”-“m L“‘ﬁ
FLASTICITY PPUPERTIES UF MAT. PASSING nu. 40 3IzvE
fLASTIC LINIT IS 30 !
LIGLID LIaIT IS 42 .
PLASTICITY InDEX I35 12 ;

LIQUIDILY luDEX = -0,05
risa=LINE ¢l IS = 0.73

APPRGA. SOIL PCi. BASED N AduvE TATA AND SMPIRICAL 2SLAIICHSHIPS
CimFSESSIGN IWDEX (CC) IS 0.25 B

EFFECTIVE eHI ANGLE IS 33 + o2 = 4 DEGREES

SCAND PNUCTOR wri #GISTYRE IS 22.3 %

STANG PRCCTUR ~AX DENSITY IS 99.6 PCr

reénCZATAGE CLASSIFICATIGH IS
5C.9% GrAviL 20.2X SAWD 20.3% FIMES

valrléh SOIL CLASSIFICATIGH IS
va  SILTY GUrAVEL

AASFC SUIL CLASSIFICATION IS
A=2=1 olTH JdauiLuP [WDEX 2
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LeTCC Sull UATA PEPURT SHEST

3Ll PALFSRTIES rum wHEATLANDGS UAa 10=-lagT )
Swalad wLiAcew = pged 4

; . g SAarLE (LEwTIFICATILN & WD v 35.5-37.5 Fl. q

WET wilT WEIGHT = 134,49 PCF £
SALUNAL WJISTURE SUNTERT = 15,8 PSrC3ies i

sl=vz ALALYS1S

slzve #Cum T pPSECENT f
--v.ﬂ.‘;éd FETAIA:J rinEP '-1
34 De 1'% .0 —
o 3.3 v0.2 i 4
a 23.2 6.5 H -
10 0.3 53.2 i — !
U ¢l 30.3 g S +
& cle3 Jla7 H - —
U ey 27.3 S —
I1CC 14,17 24.5 "
PV 703 22.0 i~

r2xCZATAGE CLASSIFICATIun [S
€3e54 wnAviL S3.¥¥ SAND 22.64 FInES

St -

3
‘
e 3
LAW ENGINEERING TESTING COMPANY
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LETCL SCIL LATA OErLnT SHEET
SIIL #RLPIRTIES FO2 nHEATLANDS DAL no=1437 .

seHlNG WumpEx = c=4a

SAmrLZ 1L IarICATICH = UD & 20.,5=22.5 FT.

sFECIFIC orAviTY = 2,72
a7 uNll nZ2lGET = 133.1 ¢CF

SATURAL 2GI3TunE CUNTENY = 0.5 PSECEns
oY UnlT o7 ®11e,2 #CF vIID HATIG & D.400 PEICE, 3AT.= 52.4
al=vZ AnALYSIS rr e e o STemmseeww
T I WELMILRAS T T~
Sl=vE #Cum AT  PEECENT e e o e ——
oumEZ2d AETALwzU rluweER - A  —
3o 2v.3 10.8 V& S
4 a3,y 07.0 1 = S =
10 e3.0 54.0 | A e—_———
v 5.3 45.2 e i
0 €2.5 40.4 L R U O A 171 AR D %S s IO S S
ouv 5.0 3.2 g —d
I1CO 8l./ 30.0 J_Fi T B e Fe S M Y e
200 69.3 35.1 . g s
Lmj'_:n‘u_ ) {'_'Tﬁ- .ugi T u-E

FLASTICITY PSUFERTIES UF HAT. PASSING nu. 40 Sleve

rLASTIC LialT IS 27
LIQUID LIAIT IS - 37
eLASTICITY 'InDEX IS 10

LiWwIDIrY InleX s =0,97
rl/A=LINE Fl IS = 0,34

APPRGA. SJIL PUr. 3A32D LN AGUVE DATA Aud) EaPinlCAL RELATICNSHIPS

ComrnISslan [wDEX (CC) IS 0.24

SFrECTIve w4l ARGLE I3 33 ¢ JR -~ 4 CEGWEES
SUAND PaLCTIlk SPT WLISTUWE IS 20.5 %
SPAAD PrLCTUR «AX DENSITY IS 103.1 PCF

rerCSaTAGE CLASSIFICATION IS
92.4% GRAvzL 32.43 SAnD 35.1% FINES

uidlrIcD SUIlL CLASSIFICATION IS
Ve SIL1Y unAvEL

AASHEC SUIL CLASSIFICATISH 1S
A=Z~4 nl[H onuuP [WCEX 0

\
i
i

LAW ENGINEERING TESTING CONPANY @

e e ——————— - - —— . & —— e~

e - h e A m ea tm = # e et s R ————— et m A m

- ——— e gy oo o s,

¢

e B A

pmre-—ae———

a2




. . ’ MOHR DIAGRAM FOR FAILURE CONDITIONS
.
T " Y : y
Cohesion, C_m, 2XSF; C'w. JRSF (T R SN S
oL YT 1 N RSEES SRR -
Angle of Shear Resistance 7°:.9'w2 i L. —— it . —
T N I S RN e R
. i ol R SRt SRRy ERERER I S . : . .
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NORMAL STRESS, XSF
? —~————— Total Stress ' ww==wa= Effective Stress
STRESS-STRAIN CURVES
0 1 2 3 & 5 6 9 10
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NORMAL STRESS, KSP

Soil Classificstion ___3rown Silty Gravel (GM) TRIAXIAL SHEAR TEST
Type of Test:___Consolidated ~ Undzained

SAMPLE NO. 1) (2) (3)
Conflining Pressure, ksf 1.0 1,0 s 0 Type of Speeci ;_Undisturbed
Initial Length, In. s.44 | 5,23 | s5.32 RawofShear:____,003 dn/min
Initial Diameter. In. 7.68 | .63 ] 2.6 Boring:_3-3_____ Depth:_20 = 22 FT
Wet Unit Werght, pet 124,7 1126.2 1120.8 Job No._#26-1487 _ Dete: _Jan. 3, 1977
Moiwture Contant, 22.7 | 20.6 21.2

‘ Initisl Void Ratio . 664 <642 .700
lnitis! Percont Saturstion, & | 94:6 | 86.9 [ &4, LAW ENGINEERING TESTING COMPANY
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1. Recommended Guidelines for Safety Inspection of Dams, Office of the Chief
of Engineers, Department of the Army, Washington, D. C.

2. HEC-1DB Flood Hydrograph Package, (Hydrologic Engineering Center, U. S.
Army Corps of Engineers, September 1978.)

3. '"Probable Maximum Precipitation Estimates, United States East of the 105th
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(U.S. Weather Bureau, May 1961).

5. "Bulletin 80: Geology and Mineral Resources of Frederick Coquy," Charles ~
Butts and Raymond S. Edmonson, (Virginia Division of Mineral Resources, 1966).
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