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This revori is rrecared under cuicdance contained in the
Recomenaec Cuidelinas for Safety Inspection of Darns, for Phase I
Investigations. Cories of these guidelines mayv be obtained from

the OZfice of Chief of Engineers, Washington, D. C., 20314. The
pwrpose of a Phase I Investication is tc identify expeditiously

those dams which may pese hazards te human life or property. The
assessment oI the general condition of the dam is based upon
available data and visual inspections. Detailed investication, axd
analvses involving topographic mapping, subsurface investications,
testing, and detailed computational evaluations are bevond 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 stabilitv and safety of
the dam, removes the normal load on the structure and may obscure
certain conéitions which might otherwise be detectable if inspected
under the normal onerating environment of the structure.

It is important to note that the condition of a dam depends on
numerous and constantly chancing internal and external conditions,
and is evolutionarv 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
freguent inspections can unsafe corditions be detected and only
through continued care and maintenance can these conditions be
prevented or corrected.

Phase I inspections are not intended to provide detailed hydrologic
and hydraulic analyses. In accordance with the established Guidelines,
the Spillway Test flood is based on the estimated "Probable Maximm
Flood" for the region {(greatest reasonably possible storm runoff), or
fractions thereof. Because of the magnitude and rarity of such a
szorm event, a finding that a spillway will not pass the test flood
should not be interpreted as necessarily posing a highly inadequate
condition. The test flood provides a measure of relative spillway
capacity and serves as an aid in determining the need for rore detailed
hydrologic and hydraulic studies, considering the size of the dam, its
gencral condition and the downstream damage potential.

AN B

A




{
TABLE OF CONTENTS
Page
Preface . . . . . i 0 i i et e e e e e e e e e e e e e i
Brief Assessment of Dam . . ¢ ¢ ¢ ¢+ ¢ ¢ ¢ ¢ ¢ o s e e . 1
Overview PhOtOS . . . . . ¢ ¢ v v v v o o 4 4 o o o o o 3
Section 1: PROJECT INFORMATION . . . « &+ « o « « & 4
Section 2: ENGINEERING DATA + « « v o v o o o o + & 8
| Section 3: VISUAL INSPECTION . . . . +. &« « « + . . 12
: : Section 4: OPERATIONAL PROCEDURES . . + « & & & o & 15
Section 5: HYDRAULIC/HYDROLOGIC DATA . . . . . . . 16
Section 6: DAM STABILITY . + = « « & & o = o & = &« 19
Section 7: ASSESSMENT/REMEDIAL MEASURES . . . . . . 24
&
Appendices:
I - Maps and Drawings
11 - Photographs
,: I1I - Field Observations
',f IV - Test Boring Data
i V - References
3.
8
,‘.
.
L
g ‘

FL X

-




PHASE I REPORT
NATIONAL DAM SAFETY PROGRAM

BRIEF ASSESSMENT OF DAM

Name of Dam: University Commons Dam

State: Virginia

Location: City of Richmond

USGS QUAD Sheet: Bon Air, Virginia
Coordinates: Lat 37° 34.5' Iong 77° 32.3'

Date of Inspection: Novanber 17, 1980

* University Commons Dam is a zoned earthfill structure about 300
ft long and 24 ft high. The spillway consists of an ogee shaped,
concrete overflow spiliway, which extends 264 ft across the dam. The
dam is a small size structure and is assigned a high hazard
classification. The dam is located on Little Westhampton Creek, on the
Campus of the University of Richmond in the City of Richmond, Virginia.
The lake is used for recreation and s owned and maintained by the
University of Richmond.

The University Commons Dam spillway runs under the University
Cammons Building with a 6 ft clearance. The spillway abutments are
part of the building fourdation, and the building comprises the balance
of the dam length beyond the spillway.

Based on the criteria established by the Department of the Army,
Office of the Chief of Engineers (OCE), the appropriate Spillway
Design Flood (SDF) is the % PMF. The spillway will pass 75 percent
of the Probable Maximm Flood (PMF) or 150 percent of the SDF without
reaching the masonry overhang of the University Commons Building. The

spillway is rated adeguate.




The visual inspection did not reveal any problems which would
require immediate attention. The dam is considered stable and a
stability analysis is not required. An emergency operation and

warning plan should be developed. ,It is recommended that all existing

- i

cracks and seepage be monitored. Furthermore a staff gage should be
installed to monitor water levels.
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SECTION 1 - PROJECT INFORMATION

1.1 General:

1.1.1 Authority: Public Law 92-367, August 8, 1972, authorized
the Secretary of the Army, through the Corps of Engineers, to initiate
a national program of safety inspection 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 Recammended Guidelines for Safety Inspection

of Dams (Reference 1, Appendix V). The main responsibility is to
expeditiocusly identify those dams which may be a potential hazard to
human life or property.

1.2 Project Description:

1.2.1 Dam and Appurtenances: University Commons Dam is a zoned

earthfill structure approximately 300 ft long and 24 ft high* with a
spillway length of 264 ft. The crest of the spillway and dam is 62 ft
wide. The upstream slope is approximately 3 horizontal to 1 vertical

(3:1) and 1is covered with a minimum 2.0 ft thick impervious blanket

ST INTCRURRIE

from the upstream end of the crest to 50 ft beyond the upstream toe.
The downstream slope is 1 horizontal to 1 vertical (1:1) to El 128
for the width of the overflow spillway. Below El 128 the downstream
slope tapers off to about a 17 horizontal to 1 vertical slope (17:1)
for the length of the discharge channel, which camprises the remainder

of the downstream embankment. Design drawings indicated the embankment

* Height is measured from the downstream invert of the outlet pipe to
the roadway crest at the left abutment. The road crest elevation
correspords to the overhang of the building over the spillway.
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is keved into rock (Plate 5, Appendix I) and fielé soils testing

reports indicate & cutoff trench was excavated.

The University Commons buildinc was constructed over the dam crest
and is supported on deep rierswithin the dam which are situated on
spreaé footings supported on rock. The 264 ft spillway runs under
the building with the building comprising the balance of the dam
length beyond the spillway to the left abutment. The abutments
are part of the building foundation. (see Plate 2, Appendix I)

The crest, spillway and upper section of the spillway apron are
bordered by retaining walls. The right retaining wall, Wall 'A',
is considered a part of the right abutment while the left
abutment is approximately 36 ft beyond the left retaining wall,
wall 'B'. (see Plate 4, 7 & 8, Appendix I)

The dam consists of a 264 ft wide channel beneath the building
discharging over a 264 ft wide ogee shaped concrete spillway (see

Plate Nos. 2 and 5, Appendix I, and Photo No. 2, Appendix II). The

spillway is an earth structure with a reinforced concrete mambrane
over the approach and spillover areas. The spillway is followed by a
concrete outlet channel which converges from a 264 ft width to a 70 ft
width downstrcam of the spillway. There is a 3% inch deep by 4 ft wide
low flow channel located in the geometric center of the spillway. There
is 6 ft of clearance between the spillway crest and the bottom ocutside
edge of the building. (see Plate No. 2, Appendix I)

A foundation drainage system was not included in design of this
dam based on the design drawings reviewed. However, drainage tile was

installied behind the retaining walls. (see Plate 8, Appendix I)
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1.2.2 location: University Commons Dam is located on Little
Westhampton Creek on the Campus of the University of Richmond in the
Citv of Richmond, Virginia. (see Plate No. 1, Appendix I)

1.2.3 Size Classification: The dam is classified as a "small”

size structure because of the lake maximuum storage potential.

1.2.4 BHazard Classification: The dam is located in an urban

area, and based upon the interconnecting of the buiilding and the dam,
’ and the proximity of warehouses, a power plant, and construction offices
within a quarter mile downstream, the dam is assigned a high
hazard classification. The hazard classification used to categorize a
dam is a function of location only, and has nothing to do with its
stability or probability of failure.
1.2.5 Owncrship: The dam is owned by the University of Richrond.
1.2.6 Purpose: Recreation.

1.2.7 Design and Construction History: The dam was desidgned by

Caudill, rowlett and Scott, Houston, Texas and Rawlings and Wilson,

Richmond, Virgin® . and constructed under the supervision of C. M.

5‘5 Associates, Inc., Houston, Texas. The dam was constructed by the W. S.
? : Cordle Construction Company ©f Emporia, Virginia and campleted in 1975.
'5 3 1.2.8 Normal Operational Procedures: The spillway is ungated;

' ) therefore, water rising above the crest of the low flow channel and

' , the spillway crest is automatically discharged downstream. Normal pool
. is maintained at about clevation 138 msl.

1.3 Pertinent Data:

o

f: 1.3.1 Drainage Area: The drainage area is 2.65 square miles, ¢
3 — :
i,;x which is a campletely developed residential area.
-5 »
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1.3.2 Discharge at Dam Site: According to Mr. Warden G. Farmer,

the maximm known flood at the dam site occurred in October, 1979, with

a maximm pool elevation of approximately 140 msl, which corresponds

to a 2500 CFS discharge.

Principal Spillway Discharge:

Pool Elevation at low wall of building (elev 144 msl) 13,537 CFS

1.3.3 Dam and Reservoir Data: See table 1.1, below:

TABLE 1.1 - DAM AND RESERVOIR DATA

Reservoir
Storage
Elevation Volume
Feet Area Acre Watershed Length

Ttem msl Acres Feet Inches Miles
Low Wall of

Building 144 23 267 1.94 .4
Principal Spillway

Crest 138 13.7 143 1.04 .3
Streambed at Down-

Stream Toe of Dam 120 - - - -
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SECTION 2 - INEINGIIING DATA
3 2.1 Tesiom: The dar was cesiomed unacr thoe direction of
Candill, rowlett and Scott, Houston, Teoxas, and Fawlines and Wilson,
Richmend, Vircinia. Construction of the facility was manaced by M
nLssoclatos, Houston, Toxas.
IN‘sting on this site prior to the construction of the Cormons
A
v Dam was an earth 111 cmbanxment aprroximately 22 £t hich with a road
cressing the crast. An overflow soillway cressed by a bridoe existed
: in the ombanizent, No other detaills were available for this previous
!
orbaroment.
A subsurface investication was conducted at the site by Sayre and
Satherland, Inc., Richmond, Virginia during the desian yhase of the
€, project. Tho pariese of the investication was to determine the sub-
. surface soil and rock conditions for the new dam and spillway and the
foundations for the propesed structure te be built above the dam. Test
boring logs and locations are included in Appendix IV.
b ] - - - .
. The dam was desiuned as a zoned, compacted ecarth fill embankment
“ with a reinforced concrete membrane on the crest, spillway and spillway
I
X . - . s -
R; discharoe arca (or awpron), and a comacted clay core with side slopes
N -
" of 1:2v. The unstream slope was to be covered with a minimum 2 ft
- ¥
Ly ’ . 3 . . .
L ’ thick imwervious blanket (Plate 4, wndix I).  Construction .
: specifications required that the "inywriious material” recuired for
. 4
b the core of the dam and the upstream slope be a "cohesive soill or :
¢ .
’ . 3 . .
inorganic clay; obtained fram cxcavation or borrow arcas and shall be
"2 amroved by the Architect-Fnainecer prior to construction of the embank-
&
. . . »
] rent " he "pervious material” used for embankment fill was to be
e
4
, 4
. Q- ;.
o . . . . e i ek VLA T AR 2 SN s WY
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"cohesionless soil or granular soil, obtained from on-site excavation
and/or borrow areas, which shall be approved by the Architect-Engineer
prior to construction of the embankment." Campaction of the impervious
material was to be 98 percent of Modified Proctor maximum dry density
at optimum moisture content as determined by ASTM D-1557. Moisture
content of this material was to be controlled within plus or minus 3
percent of optimum. Compacted 1ift thicknesses were not to exceed 6
inches for the impervious material. The pervious material was to be
compacted to a "relative density" of "not less than 90 percent as
determined by ASTM D-1557." Allowable campacted lift thicknesses could
vary fram 6 to 12 inches depending on the type of campaction equipment
used.

It was recomended in the subsurface investigation report that the
soil in the existing dam not be used as fill in the new dam. It was
suggested that material for the embankment be obtained fram other
construction sites at the university and from off-campus borrow areas.

The design data indicates that the dam is founded on Petersburg
Granite and that the weathered rock was to be removed. The limits
of excavation to bedrock indicated in the design details are approximately
71 ft downstream and 76 ft upstream fram the center line of the dam. The
areas of the dam not founded on bedrock include the Jownstream slope
below the lake drain valve manhole and the upstream slope beyond the
lake drain intake (Plate 4, Appendix I). No field permeability test
data was included in the design data reviewed. A 5 ft wide cutoff

trench excavated 2 ft into rock was also planned. Details of the cut-

off trench and clay core are provided on Plate 5, Appendix I.
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No internal drainage system was provided for this structure
based on the design drawings reviewed. A 24 inch diame*~2r transite
pipe was constructed through the dam as a lake drain. No anti-seep
collars were shown on the design drawings. Details of the lake drain
system are shown on Plate No. 6, Apperdix I.

The spillway was designed as an overflow structure consisting
of a concrete weir at the crest and a reinforced concrete membrane
over an earthfill. The overflow structure discharges onto a spill~-
over area or apron and into a converging outlet channel. Both of
these structures are protected by a reinforced concrete membrane and
their total length is approximately 167 ft. The crest, spillway and
upper section of the spillway apron are bordered by a retaining wall
on the right as the right retaining wall is part of the right
abutment. The left abutment is approximately 36 ft beyond the left
retaining wall, Wall "B." Details of the walls are shown on Plates
Nos. 7 and 8 in Appendix I.

No stability analysis information was made available for this
inspection.

2.2 Construction: The dam was constructed by the W. S. Cordle
Construction Company of Emporia, Virginia under the supervision of
C. M. Associates, Inc., Houston, Texas. The only construction records
available for this structure were field density test reports by
Penniman and Brown, Inc., Richmond, Virginia, a firm contracted to

perform the soils testing. Prior to construction of the present

P

facility, the removal of an earthfill dam and hridge over the spill-

way structure was required.

-10-
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2.3 Evaluation: Design drawings are representative of the
structure, however, hvdrologic and hvdraulic calculations were not
available for evaluation. There is sufficient information to

evaluate fourdation conditions but not the embankment stability.
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SECTION 3 - VISUAL INSPECTION

3.1 Findings: At the time of inspection, the dam was in good
condition. Field observations are outlined in Appendix III.

3.1.1 General: An inspection was made on November 17, 1980
and the weather was rainy with a temperature of 46°F. The pool and
tailwater levels at the time of inspection were 137.75 and 120 msl,
respectively, which correspords to normal pool and tailwater elevations.
Ground conditions were wet at the time of inspection. No previous
inspection reports were available.

3.1.2 Dam and Spillway: The upstream slope of the embankment was

submerged and not observed. The dam crest or spillway approach was
covered with a reinforced concrete meambrane and submerged. The down—
stream slope is made up of the spillway, spillover area and discharge
channel. These areas are covered with a reinforced concrete membrane.
Vertical hairline cracks in the concrete membrane on the spillway section
(1H:1Vslope) were cbserved. Horizontal hairline cracks in the concrete
along the crest of the spillway were also observed. No other signs of
deterioration such as spalling or peeling of concrete at the concrete
spillway, approach channel, discharge channel and lake drain pipe were
observed. These structures were functioning properly at the time of
inspection. (See Photos, Appendix II).

Geologic conditions in the abutment areas could not be observed
because of the existing structure and associated retaining walls. The

walls were observed to be in good condition and no water was noted coming
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from the subdrains behind the walls. Fill material behind the retaining
walls appeared to be clayey silt (ML) and silty sana (SM) with several
large granite boulders protruding from the slopes. The upstream area
of the abutments were grass covered and in good cordition. Surface
soils in this area consisted of clayey silts (ML) and silty sands (SM).
Some discoloration and seepage (less than 1 gan) was noted in
the vicinity of the construction joints in the discharge channel concrete
membrane approximately 80 ft downstream of the spillway (see Field
Sketch, Appendix III, Sheet 1).
There was evidence of past erosion at the lower end of the outlet
channel where the earth channel and natural channel slopes begin. The

erosion had been repaired with broken concrete rip rap.

3.1.3 Reservoir Area: The reservoir area was free of debris

and the perimeter was wooded on the right side and grassed on the left
side (Overview Photograph, Page 3). The reservoir is located in a
natural valley with side slopes at approximately 2H:1V on theright side
and 4H:1V on the left side. No sediment build-up was observed.

3.1.4 Downstream Area: The downstream channel is located in a

flood plain with 10H:1V side slopes above the channel banks  (Photograph
No. 4 , Appendix II). The channel is approximately 8 ft deep with 1H:1V
side slopes pre-existing from the old dam. Approximately 100 ft below the
outlet channel is the University Power Plant; approximately 500 ft down-
stream are two bridges, a construction office amd a warehouse facility;

approximately one-half mile downstream a cammercial bank was constructed

over the stream.
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3.1.5 Instrumentation: No instrumentation (monumen's, observation

wells, piezameters, etc.) was encountered for the structure. A staff
gage was not observed.

3.2 Evaluation: Overall, the dam was in good cordition at the
time of the inspection.

3.2.1 Dam and Spillway: The vegetative cover on the upstream

abutments appeared to be well maintained. The concrete membrane on
the downstream slope was in good condition with the exception of
same shrinkage cracks which have occurred in the spillway and outlet
channel concrete membrane. The observed seepage in the discharge
channel is minor and does not inhibit the proper functioning of the

dam. The spillway is functioning well. A staff gage should be

installed to monitor water levels.

3.2.2 Downstream Area: A breach in the University Commons

Dam during extreme flooding could create a hazard to the downstream

facilities.




SECTION 4 - OPERATIONAL PROCEDURES
4.1 Procedures: University Comnons Dam is used for recreational
purposes. The normal pool elevation (about 137.75 msl) is maintained by
a low flow notch in the spillway. Water autamatically flows over the
spillway crest as the pool level rises above elevation 137.7 msl.

4.2 Maintenance of Dam and Appurtenances: Maintenance is the

responsibility of the Owner. Maintenance consists of routine inspection
and the removal of debris, mowing of vegetative cover, and repair as
required. Routine maintenance is performed.

4.3 Warning System: At the present time there is no warning

system or evacuation plan for the dam.

4.4 Evaluation: The dam and appurtenances are in good operating
condition, and maintenance of the dam is adequate. Records should be
maintained of all maintenance and operational procedures for future
reference. An emergency operation and warning plan should be
developed. It is recamended that a formal emergency procedure be
prepared and furmished 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

evaluation from the downstream area is necessary.




SECTION 5 - HYDRAULICS/HYDROLOGIC DATA
5.1 Design: University Cammons Dam was designed as a single-
purpose dam. Hydrologic and hydraulic data was not available for
evaluation.

5.2 Hydrologic Records: There are no records available.

5.3 Flood Experience: According to Mr. Farmer, a maximum pool

elevation of 1401 msl occurred in October, 1979.

5.4 Flood Potential: In accordance with the established guide-

' lines, the Spillway Design Flood (SDF} is based on the estimated "Probable
Maximum Flood" (flood discharges that may be expected fram the most
severe combination of critical meterologic and hydrologic conditions
that are reasonably possible in the region), or fractions thereof.
The Probable Maximum Flood (PMF), % PMF and 100 year hydrographs for the
local area were developed by the HEC-1 method (Reference 5, Appendix V). )
Precipitation amounts for the flood hydrographs of the PMF and 100 year

flood were taken fram U. S. Weather Bureau Information (References

3 6 and 7, Appendix V). Appropriate adjustments for basin size and shape

‘4 were accounted for. The inflow hydrographs for each rainfall occurrence

'; were routed through the reservoir to determine maximum pool elevations.

. 5.5 Reservoir Regulations: For routing purposes, the pool at the

»{ : beginning of flood was assumed to be at elevation 138 msl. Reservoir :
;t . stage-storage data and stage-discharge data were determined fram the ‘
construction plans and available topographic data (USGS quadrangle

' Sheet). Floods were routed through the reservoir using the spillway

z

discharge only.
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5.6 Overtopping Potential: The predicted rise of the reservoir

pool and other pertinent data were determined by routing the flood
hydrographs through the reservoir as previously described. The results

for the flood conditions for the PMF, % PMF and 100 year flood are

shown in the following Table 5.1:

TABLE 5.1 - RESERVOIR PERFORMANCE

Hydrograph
Normal
Flow 100 Year L PMF PMF
Peak Flow, CFS
Inflow 3 3038 7997 15,994
Outflow 3 2859 7615 15,457
Maximm Pool™*
Elevation
Ft, msl 138 140.13 142.10 144.57
Tailwater
Elevation .
Ft, msl 120 126.6 130.6 134.5 :
é
Q
5.7 Reservoir BEmptying Potential: A 24 inch diameter gate at E
centerline elevation 121.5 msl is capable of draining the reservoir. :
5
Assuning that the lake is at normal pool elevation (138 msl) and there
is 3 cfs inflow, it would take approximately three days to lower the 3
p
resexrvoir to elevation 121.5 msl, or a 5.5 ft per day drawdown rate. )]
* Velocities in approach channel under the University Cammons
Building during the PMF equal 7 ft per second which is not considered
detrimental to either the concrete spillway or masonry substructure
of the building. Velocities over the spillway during the PMF equal
12,3 ft per second at critical depth and 9.7 ft per second during
% PMF.
-17-
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}."gﬁﬁ‘valuation: The U. S. Army, Corps of Engineers' gquidelines
indicate the appropriate Spillway Design Flood (SDF) for a small size,
high hazard dam is the % PMF to PMF. Because of the risk involved,
the % PMF has been selected as the SDF. The spillway will pass 75
percent of the PMF (150 percent of the SDF) without reaching the
masonry overhang of the Camons Building.

Hydrologic data used in the evaluation pertains to present day

conditions with no consideration given to future develomment. ]

.,‘;q‘- -‘:m’ ~»
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SECTICN 6 — DAM STABILITY

6.1 Foundation and Abutments: The dam is located along the

eastern edge of the Piedmont physiographic province of Virginia. The
site is underlain by residual soils derived from the in-place weathering
of Petersburg Granite of Paleozoic geologic age. These residual soils
typically consist of micaceous sands and silts throughout the Richmond
area. The Petersburg Granite consists of fine to coarse grained,
foliated to nonfoliated granite, but also includes granodiorite and
minor amounts of quartz mazonite. Test borings indicate that the
bedrock becomes less weathered with depth. The bedrock is generally
slightly to moderately jointed and fractured. Available geologic maps
indicate that local bedrock joints strike from the northwest to north-
east and dip from 70 to 86 degrees. These maps do not indicate the
presence of any faults in the site vicinity.

Design drawings indicated the embankment was to be founded on
bedrock with a cutoff trench keyed into the bedrock below the impervious
core. However, it was concluded in the foundation report that it
would "not be necessary" to embed the cutoff wall in rock . . . because
the fractures and joints in the rock are tight and would carry very
little water under the relatively low head conditions of this project.”
At the time of this inspection, information from field soils reports
indicated a cutoff trench in rock probably was excavated.

Gradual consolidation of underlying materials would not be expected
during applicatica of fill materials as the highest portions of the

embankment were founded on rock. Based upon the performance

-t Sy A%\f; S W n._‘}-ft:mwy‘ R




history of this dam and the test borinc data, a stable foundation

is assumed.
6.2 Embankment :

6.2.1 Materials: Design drawings show thedamas a zoned embankment
with Zone I as an impervious core and impervious upstream blanket. Zone
I was constructed with silty clay (CH) and possibly micaceous silt (MH)
materials as indicated in available construction records. No information
was available on the material used in construction of the pervious, Zone
11 of the embankment. However, borrow material tested for use in this
zone was a silty sand (SM) material. Soils in the impervious zone were
to be camacted to 98 percent of Modified Proctor maximum dry density
(AST D-1557) and within plus or minus 3% of optimum moisture content
with compacted lift thicknesses not to exceed 6 inches. Materials used
' in the pervious zones were to be compacted to 90 percent of Modified

Proctor maximum dry density (ASTM D-1557). The maximum campacted lift
thickness was not to exceed 6 inches if compaction was performed by
tanmpers or rollers and not more than 12 inches if campaction was

performed by treads of crawler-type tractors, surface vibrators, or

s:' similar equipment, and not more than the penetrating depth of the ¢
-t
8 ) d
v vibrator if campaction was performed by internal vibrators. ‘
;‘* 6.2.2 Subdrains and Seepage: No special foundation treatment was
X .
:. utilized during the construction of the embankment. A cutoff trench
" " was to be excavated into the bedrock along the centerline of
e the core as shown on the design drawings (Plate Nos. 4 and 5, Appendix I). -}
N t
. . : . . . {
According to inspection reports filed during construction, a spring '
g
'& existed in the rock cutoff trench. 1In an attempt to control the flow
°
3
)
%
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of water fram the spring, a 3 ft lift of the impervious material was
placed in the trench as a working mat. It was noted in the inspection
revorts that the seepage fram the spring continued. No additional
action was noted in the available construction records.

A lake drainage system utilizing a 24 inch transite pipe extending
through the embankment was illustrated on the drawing. No anti-seep
collars were indicated in the design. The drain is operated by a valve
located on the discharge channel. Details of the drainage system and
cutoff are provided on Plates 4, 5 and 6 of Appendix I.

Plate 8, Appendix I shows subdrains installed behind retaining

walls A and B. The drains are outside the embankment, however, it

is not know whether they are sealed off from the embankment.

Same seepage was observed coming fram several construction joints
in the concrete discharge channel area approximately 80 ft below the
spillway. The concrete was slightly stained indicating possible seepage
through the embankment.

6.2.3 Stability: It is not known if a stability analysis was
performed for this structure and there was no information available for
this inspectic.an. The dam is 24 ft high and has a crest width of
approximately 62 ft. A clearance of 6 ft exists between the top of the
overflow weir, El1 138 and the bottom of the building. The upstream slope
is 3H:1V with a 2 ft thick impervious blanket on the upstream face fram
50 ft beyornd the upstream toe to the crest of the ambankment at El 136.
The overflow section of the spillway is sloped at 1H:1V fram El 138 to

El 128 then nearly flat along the spillover section for about 27 ft.

b3

The slope continues on about a 17H:1V slope over the remainder of the K

&

ambankment which constitutes the concrete discharge channel. The 3

concrete discharge channel extends to the stream channel at El1 120, i
-2]1~
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approximately 140 ft fram the spillover area.

The dam was designed as a zoned earth embankment and constructed
with the materials indicated in Section 6.2.1. Therefore, the stability
is assessed assuming a zoned earth dam. The dam is subjected to sudden
drawdown because the approximate reservoir drawdown rate of 5.5 ft per
day exceeds the critical rate of 0.5 ft per day for earth dams. Accord-

ing to the guidelines presented in Design of Small Dams, U. S. Department

of the Interior, Bureau of Reclamation for small zoned dams, with stable

foundation, subjected to a drawdown and with core material camposed of
MH to CH materials, the recaommerded slopes are 2H:1V upstream and 2H:1V
downstream. The recommended crest width is 13.6 ft. Based on these
general guidelines, the upstream embankment slopes and crest width are
adequate. However, the upper portion of the downstream slope is steep
at 1H:1V and does not meet the recommended guidelines.

6.2.4 Seismic Stability: The dam is located in Seismic Zone 2.

Therefore, according to the Recommended Guidelines for Safety Inspection

of Dams, the dam is considered to have no hazard fram earthquakes
provided static stability conditions are satisfactory and conventional
safety margins exist.

6.3 Evaluation: An accurate check on the stability of this
structure cannot be made since there was no stability analysis
available. Based upon the visual inspection and the design drawings
the foundation is considered stable and a stability analysis is not
required. According to general Bureau of Reclamation guidelines, the
upstream slope and aevbankment crest width are adequate, but the

downstream slope is inadequate. However, based upon the low

-22-
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height of the dam and a crest width that is approximately 5 times
greater than required, it is our opinion that the steep downstream
slope does not create a stability problem. Furthermore, the steep
slope begins to flatten to 17H:1V 10 ft below the crest. The concrete
membrane on the crest and downstream slope is not assumed to contribute

to the stability, but it is a significant factor in slope protection.
A condition whereby the pool level would reach the masonry overhang

of the Commons Building is not a problem as the spillway will pass 75
percent of the PMF (150 percent of the SDF). No undue settlement,

cracking or sloughing was noted at the time of inspection. The seepage
observed fram several construction joints in the concrete discharge
channel may be from the spring previously described in the key trench.
With the low head conditions and concrete membrance, this seepage is not
considered to be a serious erosion problem. It appears that the
embankment is adequate for maxirmum control storage with water at

elevation 138 msl.

-23-
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SECTION 7 - ASSESSMENT/REMEDIAL MEASURES

7.1 Dam Assessment: University Commons Dam at the time of

inspection appeared to be in good cordition. The appropriate SDF for
this dam is the % PMF. The spillway will pass 75 percent of the PMF
(150 percent of the SDF) without reaching the masonry overhang of the
Commons Building. The spillway is judged adequatc.

The visual inspection revealed no findings that proved the dam

to be unsound, therefore, a stability check is not required. A routine
maintenance program exists for the structure and maintenance is
considered adequate. At the present time, there is no warning system
or evacuation plan for the dam.

7.2 Recommended Remedial Measures:

7.2.1 BEmergency Operation and Warning Plan: It is recamended

that a formal emergency procedure be prepared, praminently displayed,
and furnished to all operating personnel. This should include: -
1) How to operate the dam during an emergency.
2) Who to notify, including public officials, in case
evacuation from the downstream is necessary.

7.3 Required Maintenance:

7.3.1 A staff gage should be installed to monitor water levels.

7.3.2 The seepage fram the discharge channel concrete membrane

should be monitored. If any increase in seepage flow rates are i

observed, a professional Geotechnical Engineer should be contacted to
evaluate the problem and make recammendations for required corrective

measures.

-24~




7.3.3 The hairline cracks on the spillway and discharge

concrete membrane should be monitored. If any increase in the

nuber or width of cracks is observed, a professional Geotechnical
Engineer should be contacted to evaluate the problem and make

recommerdations for required corrective measures.
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APPENDIX I
MAPS AND DRAWINGS
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APPENDIX IV

TEST BORING LOGS
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SheoRa 1 0201.11

—emeees - o] For o | o Lzoaczs
R 122 ¢ n,.n
: 244.1 3L~ —=77 Topsodl= == == — == Water Data:
" |  Erown sandy CLAY, possible 5.5 ft. below surface
b o hae s _snm ___________ 1s at completion
. 5140 4 2.0 _Red@ clayey SILT, trace of mica
3 S YTy ToTYTTTETT T 2
' — Brown silty SAND, residual 4
. k
‘ !136.4

B.0 50/0.0

Refusal

Ll TR RY

(1"
."; -
et
: -
i
. -
L _
et
« i

h Sk g

Boring Contractor:

Ayers & Ayers, Inc.

|
"5= Elcss por foot on 2" €O, 1-3/8" ID sampling spoon with 140 1b hamzmer falling

----- v’ srudent Commons Building QrisT o0 PP

. \ . ? ‘ R
| Universi of i chmond A v.r-LL... (a4 \'uL \lu...a.[:.wn L-\h
|
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Beh Re. 2 0201.12
( pevi-le
E e CiSCRIPTION ¥ SELAZES
) ' :;h‘ Y P Lor e - - e o - -
. 1132.6 0.2}~ Ops0 | VWater Data:
. . . 6.5 ft. below surface
- - Sc0il, cinders, orgaric c 26 h
% matter, brick FILL 15 atter ours
d ! =
1 P L
3 ) 11
! S
125.8 7.0 e —— -
125.0 7.gl.— _Gray silty SAND, resigual _ _ | 34/.85
- Ty Start re arilli
i Gray GRANITE | arted core érilling
) . rock at 7.8 ft.
122.5 10.3 — 100% core recovery - solid ]
™ Gray GRANITE B
120.0 12.8] 100% core recovery — solid “
- Boring Terminated -
i
: § - -
Ity < — e
A'F“‘ P —
Ly
N, — ——
g
4 ! | —
A) . ~ . 50ring Contractor:
- ~ I kyers & Ayers, Inc.
‘ - i
" r i
%;. { °N= Blows per foot on 2" O, 1-3/8" 1D sampling spoon with 140 1b hammer falling 30'
& .
g J
.
": !?;;:EC:: Stucent Corons Bui]éing St di . [T tubd Frdee? Bha)
: ; OV s SLTBEIR TR -
‘.,"‘ University of Richmona_ Sh!l\- U vwl L‘I—l\-kf\g Ir.v.
. . . . L i
" Ricrmond, Virginia Ceasniling Erngineers
o3
; ! .- - . iICBAGAR. VIRGIRW - . .
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Koy Xo. 3 0201.13 ¢

i Clcvation Depth, DISCRIPTION I. RERARKS } :
- e 0,0 — —
— — — — J0pB011l — — — — — — —~ —-
131.2 0.2 [ P - Water Data: ‘
. Brown sandy silty clay J__1 6.4 fr. below surface |,
B J1e at completion |
PILL
B 2
[ 2
= Ton| Weight of arill rod
- 118.4 o0 _
' | Brown silty coarse SAND, residual
117.1 14.3 |~ — - e e - 100/0.3
: — ) ] Started core drilling
, - Gray GRANITE, slightly -1 rock at 14.3 ft.
, - weathered, fractured "1 1
125 asef 200N core mecovery N ‘

fractured

. — Gray GRANITE, some weat‘hering,_—] !
' I
—~ 92\ core recovery -

et

107.5 23.9
. | _  Boring Terminated —
- ]
= -
- -
- - ~—t
}:" }__ P 3
g | -
‘: B 1
& - -
N i
- [ B Boring Contractor:
e Ayers & Ayers, Inc.
o % -l —
e —~ -
* o °N= Blows per foot on 2" @O, [-3/8" 1D sampling spoon with 140 1b hammer falling
& U
‘;’ 720)ECT: ildi
T Oniversity of Richrond SAYRE & SUTRERLAND Inc.
o Richmond, Virginia Consulting Engineers
© ettt e e e Ferte o o - ama—n ° 3 ! ! X
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‘ Hola Mo & 0201.14
veralioa - bept DESCRIPTION 'y REMARKS
132.6 0.0
——————— TOpS01ll— — — — — = —
3 132.4 0.2 - P — VWater Data:
- Brown sandy clay FILL 13.3 ft. below surface
130.1 2.5 e e e - 5 :
129.9 2.7}~ — = Organic Matter— — —— — —— at completion
- : 5
— Red silty clay, some sangd,
- FILL -
3 ll_ -
123.1 8.5 e - 26] Hit large gravel
. Gray silty coarse SAND, -
- residual - "
118.5 4.1l .

— e ——— o — — — . v—— S Am v —— w— o m—

. 50/0.1
- . Gray decomposed GRANITE - Started core drilling

17.6% core recovery rock at 14.1 ft.
115.1 17.51

Gray GRANITE, broken
112.6 20.0 100% core recovery’

Boring Terminated

€ - - i
L - t
. » .
b ‘ - -
.'"r," - —
& B 7
5 o -
Ry ) . .
! __ —_ Boring Contractor:
" L ~ Ayers & RAyers, Inc.
! : ~
o ] = -
L] .
:‘ ~ °N= Blows per foot on 2" (D, 1-3/8" ID sampling spoon with 140 Ib hammer fatlling 30"
;i PR0JECT: Student Commons Building
3o University of Richmond SAYRE & SUTHERLAND lnc.
T ' Richmond, Virginia _ Consulting Engineers
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—{ - o - - Slaasiaieseu, o S
E sle Mo, 5 _ £201.
deator Bety DESCRIPTION 'y ROKARKS
1&E 4 0.0
146.3 0.1 + — BituTinous suriace treatment - —
144.9 1.5 _crwshed Rock _ . _ o = ] Water Data:
- -T 15.2 ft. below surf:
6
~ Brown clayey silt, some B before coring
-  mica, FILL - 115
[ 1/2" layer of cinders at ]
- 4.5 ft, =1
- 13
b ——
132.6 w.e_
B BEEMY
{~ Gray silty fine SawD, ’]
‘ [~ residual
128.4 8.0( _ _ _ _ _ _ ___ ___ — e _1
|~ Brown fine sandy SILT, NEEE
i : some mica, residual R
123.8 22,60 _ o J—dsosp.05
|-  Gray GRANITE, fractured - f_;i‘;t;?: ggrg cf‘:iilling
| 100% core recovery ]
118.8 27.6 ~
}.. e
N Boring Terminated
[~ 7]
; N Boring Contractor:
] Byers & Ayers, Inc.
L °N= Blows per foot on 2" 00, 1-3/8" ID sampiing spoon with 140 1b hammer fall
\
P20)ICT: student Commons Building \
University of Richmond SAYRE & SUTHERLAND '
Richmond, Virginia ’ : :
nd. Virgin Consulting Engineers
Japuare, 18 9074 e e s m e B




| . 7“__—‘-_____——_-_”-——'—-———_—“
Eolo Mo, 7 0201.7.
{
tleration mti] DESCRIPTION X REEARKS
p46.1 0.0 T
4 = — ~ — 45 t pavement — — — —
éc:d St FoClcrusned rocke ~— -~ "2 . _ Vater Datas
. 13 ft. below surface
' Z Brown silt, thin seams of 1E at completion
1 } organic soil, FILL B
- 12
- ° -
[~ - 3
. | : 4
. i 133.1 wol o ____ -
n Gray silty SAND and decomposed 100/0.9
‘ . 130.9 15.2 1 rock fragments, residual ] *
by ° ‘ 100/.05
! - Refusal -
- i -
— —
r -— [
_ F . 3
- - i
= - |
- —
- ———l
. — Boring Contractors:
— -~ kyers & Ayers, Inc.
\') “N= Blows per foot on 2" 0D, 1-3/8" ID sampling spoon with 140 1b hammer falling 3
PRUIECT:Student Commons Building . | | )
Stadent Coumons Buildir SAYRE & SUTHERLAND Inc.
Richmond, Virginia . Consulting Engineers
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Bols Mo, 73 (con't) 0201.19)
Einahu Depth DESCRIPTION 'y RERARKS
06,2 40,0 —
] Gray, hard, coarse-grzined
4 GRANITE, moderately fracrured B
103.7 42.45- _ 200 core recovery . _ _ _
! = Note N Note:
102.1 44.0 Gray, hard, coarse-
—— ‘Boring 'I\emir‘at'ed — grained GRAI\'II'E'
_ - moGerately fractured
4_ - 1008 core recovery

Boring Contractor:

Ahyers & Akyers, Inc.

o
.

%

T PRMECT:  stugent Commons Building
Ur.iversity of Richmond

Richmond, Virginia

,.—- »"

SAYRE & SUTHERLARD Inc.
Consulting Engineers
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| | D e e
— ——r—
' Bols Mo, 7A 0201.18
slevaiion  Dept DESCRIPTION 'y REKARKS
4 146.1 0,0
145.9 . 0.2 +——— J-.sghalt pavenent— — — — — —
145.1 1.0 b — — Crushed roch — — — — — — — — - Note: Boring 7A offset
- . - 10 feet from Boring 7
~  Brown silt, thin seams of 1
B organic soil, FILL R T :
L . o — Water Data:
» N - 13.5 ft. below surface
= ' _ at completion
. _ .
i 4
. __} 6
130.1 6.0 _ ]
- - Gray silty SAND, residual 4__185/0.1
128.5 176 e Core drilled rock from
= Tan, moderately hard, coarse T 17.6 ft. to 22.7 ft.
. grained GRANITE, moderately -
{ B weathered; decomposed seam R
at 18.5 ft. to 18B.6 ft.
123.4 22.7f" _ _ 7B% core recovery _ _ _ _ _ _]
B Brown silty SAND, decomposed K 1
rock 65
I -1 52
119.9 26.2], - _ - Started core drilling
119.6 26.5{— — — :Na‘}e ———————————— rock again at 26.2 ft.
— Brown silty SAND & weathered rockT
117.9  28.2} fragments 1008 core recovery _ 4 lyote: From 26.2 ft. to
Brown silty SAND & weathered rock | 26.5 ft. Tan clayey SILﬂ
__fragments ]
= 1B% core recovery -
112.9 33.2L -
~ Brown silty SAND & weathered rock]
L‘—frag*ment-s ' —
- 52% core recovery .
108.7 37.8L — - e e - j
= -
: . (See next sheet) ’ -
“_ | °N= Blows per foot on 2" (D, 1-3/8" ID sampling spoon with 140 1b hammer falling
PEUIECT: student Cormons Building r
University of Richmond ' SAYRE & SUTHERLARND Inc.
Richmond, Virginia | Consulting Engineers |
B R TER X - L9 X S ¥ - 1. ¥ RS,




Bele o, 8  p201.20

L
14¢,3 0,0 . REEARKS
146.2 0.1}— — — — — Aspnalt pavement— — — — —
-~ - Water Data:
144.8 1.5| - Grushed rock _ __ _ _ _ _ __ 2
- 13 ft. below surface
. Brown silt, occasional 7 at completion
| organic matter, FILL
. . 10
- -
1 » —
j 2
L\ = -
8

128.3 18.0

Gray silty CLAY, layer of B
organic (original topsoil)

. 122.3 28
i — Gray silty SAND, trace of >
| organic, saturated (stream ]
119.3 27.0| _ gdeposit)  _ __ _ _ _ _ _ _ _ _ _q
. | Gray silty SAND and decomposed _|
-
: rock 0.2
5 . 117.1  29.2 | 100/
L : [ Refusal =
¥ Y - _
<5
) b - —
"
_ t B
;. —
g B 7] Boring Contractor:
v 7 Ayers & Ayers, Inc.
‘:« °N= Blows per foot on 2" 0D, I-3/8" iD sampling spoon with 140 Ib hammer falling 20"

(3
tre

.
v,

{9 : ns Buildin
’?»CIECT- 3::32::15;"‘“'2{ .dldn.dg SAYRE & SUTHERLARD Inc.
R

e

-

Richnond, Virginia Consulting Engineers

w
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“1

' . 9
Beie he 0201.21
levation Depth)
BESCRIPTION g REMARK
145 .7 0,90 s
— o)y A% f} s —_— — —
165.5 0.2 _____;d _AELTALT paveSenT e o
[~  Crushed rock ] s
1646.2 1.5 - - - - - - - T - ""—-=-—--= 13 14.8 ft. belov surface
1
~ Brown sandy clay, some sand at completion
- and gravel, traces of organic
| matter, FILL 18
- N 3
138.7 7.0y e e = =
-  Brown silty SAND, residual - j
B 15
- . i
131.7 14.0 | e B i
36 ) ;
A Brown fine sandy SILT, B
| residual B
B 82
R .
= o
[ 100/0.2
119.7  26.2 100/0.2
~  Refusal ]
- -
= - Boring Contractor:
N = Ayers & Ayers, Inc.
L : i
i :
j |
L .

°N= Blows per foot on 2" D,

1-3/8" ID sampling spoon with 140 Ib hammer falling 30"

PaO0JECT: Student Commons Building
University of Richmond
Richmond, Virginia

RITPE: M m s c TN

SAYRE & SUTHERLAND Inc.

Consulting Engineers
RICHMOND, VIRGINIA




ok Be 12 0201.22

tievation Depth *
{ * DESCRIPTION ¥ RERARKS
138.,0 o.0
f’ WATER -
4 N
n -
130.0 8.0[ - —— _———— ] '
129.5 B.5|— — — —Black organic MUK " | p
. - U i
— Gray sandy CLAY and fine s i
— to medium SAND, trace 481 i

lul

of organic

P

119.5 18.5 L‘__ ]

- 116.5 21,5} — e - — — 100/0.3

. 114.7 23.3| _ hard GRANITE 34\ _core recovery - fﬁiﬁtﬁi §‘{‘§ ‘Ef._lm“g

Gray GRANITE, fractured 7

9B% core recovery 1
111.7 26.3 —
p— e
3 | Boring Terminated - '
. - -
"' | _-l
&4 ]
S "
N N ]
i [‘ ] Boring Contractors:
':’ Ayers & ayers, Inc.
" | -
o
[4
' " .| °N= Blows per foot on 2" @O, 1-3/8" ID sampling spoon with 140 Ib hammer falling 30
T U - -
4
.2t -
& FR0JECT: Student Commons Building ‘ y
Student Comons Butlal SAYRE & SUTHERLARD Inc.
Riéhmond, Virginia _ Consulting Engineers
Py " RICUNOWD_ VIBLININ. e cmorn

L e A age

Y FRECEDING PAGE BLANK=NOT FXLMED




\ Nole Me.12 0201.:
3 [fievatia “"“]' DESCRIPTION e REVARKS
r 18,0 0.0

LI
1

N - —
WATER
- -
3 ~ -
| [ :
} B 7
! B ]
t p— —

- 125.0 13.0

b — —— - e e e — e — e — -

— Gray CLAY, some sand lenses, - §
| trace of organic matter 1 s
_ 4°®
119.4 IB.G: _________________ —+——41/0.6 then 37/0.4
118.5  19.5 _ Gray silty SAND, residual _ _ _ 19.3
- — — 100/0.2
! - Gray GRANITE, badly broken ~

Started core drilling

| [ 100% core recovery rock at 19.5 ft.
-

113.5 24.5

—  Boring Terminated .
p— —

- b= —
:-’t‘ - |
%, —

-
;:vt — -
SF
% L. — .
‘W Boring Contractor:
» - —
{Tﬂ Ayers & Ayers, Inc.
. | r— o—
y. , L —
g 1

-, r- -
1. | 3
Byl
. b pu—

‘ B
X I

“N= Blows per foot on 2" (D, 1-3/8" 1D sampling spoon with 140 Ib hammer falling 3(;

C

=
> P2d)ELT: Student Comx Buildin
ia Stydent Comans Puilding SAYRE & SUTHERLAND Inc.
o .C:"w ’ v. i i . - S
' Fichnond, Virginia | Consulting Engineers
‘t ReTE.  SAnnary 21 19724 e __,..RJ.E!!W» RS \
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{ : -
| 1 bol Be.13 0201.2¢
é ; rievalick Dt;! . D[SCR”“OI l. Ril‘lls
B eto o0

' 144.7 0.3 : ——— -—J\Spﬂalt pave::enb— —_— — = :
. f Erown SAND and CLAY Water Datas
[ ~ 3.0 B 1 7.3 ft. below surface
3 1c2.0 Y- - - - - - -—- T-T—-=-==-= after 2 hours
K ~ Brown silty SAND, residual 16 ’
1 136.0 9.0 { o o
— ‘Gray silty SAND, residual 40
‘ p R
! 132.5 12.5 [~ - <1
- n . 100/.05
| Refusal - - 4
- -

= .
- - —
- —y
* o —
= -
n .
P el
p —

837 -
X, - |
PR3
e
S - -
¥ _ i
L] - '
il - . -
3 « A
y ' - —a -
5 . Boring Contractor:
). e - —
; Ayers & Ayers, Inc.
! -' - —
3 — ~
k B 3
- —

Crew ke

“N= Blows per foot on 2" 0D, 1-3/8" ID sampling spoon with 140 1b hammer faliing 30"

~

I - -

(V@

P PROJECT: stud Cormons Buildi
i oty ot ichmond SAYRE & SUTHERLAND Inc.

Richmond, Virginia _ Consulting Engineers
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APPENDIX V - REFERENCES

Recommended Guidelines for Safety Inspection of Dams, Department

of Army, Office of the Chief of Engincers, 46 pp.

Design of Small Dams, U. S. Department of Interior, Bureau of

Reclamation, 1974, Bl6 pp.

Geology of the Studley, Yellow Tavern, Richmond and Seven Pines

Quadrangles, Virginia: 1974 P. A. Daniles, Jr. and Fmil Onuschak, Jr.,

Virginia Division of Mineral Resources Rept. Inv. 38, 75pp.

Geology of the Bon Air Quadrangle, Virginia by Bruce K. Goodwin,

Virainia Division of Mineral Resrouces, Publication 18, 1 pp.

HBC-1 Dam Break Version, Flood Hydroaraph Package, Users Manual for

Dam Safety Investications, the Hydrologic Engineering Center,

U. S. Armmy Corps of Engincers, Septamber, 1978.

Hydrameterological Report No. 33, U. S. Department of Cammerce,

Weather Bureau, U. S. Department of Armv, Corps of Enginecers,
Washington, D. C., April, 1956.
Technical Paper No. 40, U. S. Department of Commerce, Weather

Burcau, Washington, D. C., May, 1961. ; 1




