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This rol or- is :rrepared ,Lnder guidance contained in the
f .or Safety Ins>ection of Dams, for Phase I

vestic at-ion . Coties of nese guidelines; may be obtained from
the Office of Chief of EnLneers, Washington, D. C., 20314. The
our-aose of a Phase I Investication is tc identify exp-editiously
those dams which mav pose -azards to human life or prorerty. The
assessmen of t.ne eneral condition of the dam is based unon
available data ard visual insoections. Detailed investication, and
analyses involving topographic mapping, subsurface investications,
testing, and detailed coM;Dutational evaluations are beyond the scope
of a Phase I nvestigation; however, the Lnvestigation is intended to
identify any need for such studies.

In reviewing this report, it should be realized that the reorted
condition of the dam is based on observations of field conditions at
the t2 or Ls-...ection along with data available to the inspection
team. In cases where the reservoir was lowered or draLned prior to
insoection, such action, while improving the stability and safety of
the dam, ramoves the norml load on the structure and may obscure
certain conditions vmtich migcht otherwise be detectable if Lnsoected
under the norral operating environment of the structure.

It is i-mnortant to note that the condition of a dam depends on
nunerous ~nd constantly changing internal and external conditions,
and is evoiutionarv In nature. It would be incorrect to assme that
the present condition of the dam will continue to represent the
condition of the dam at some point in the future. Only through
frequent inspections can unsafe conditions 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 estimted "Probable Maximum

Flood" for the region (greatest reasonably possible storm runoff), orfractions thereof. Because of the manitude and rarity of such a

storm event, a finding that a spillway will not pass the test flood
should not be interpreted as necessarily posing a highly inadegunte
condition. 7he test flood provides a measure of relative spillway
ca-acitv and serves as an aid 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.
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PHASE I REPORT
NATIONAL DAM SAFETY PROGRAM

BRIEF ASSESSMET OF DA24

Name of Dam: University Commons Dam

State: Virginia
Location: City of Richmond
USGS QUAD Sheet: Bon Air, Virginia
Coordinates: Lat 370 34.5' Long 770 32.3'
Date of Inspection: Noveiber 17, 1980

" University Corrmns Dam is a zoned earthfill structure about 300

ft long and 24 ft high. The spillway consists of an ogee shaped,

concrete overflow spillway, 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 Ccramns Dam spillway runs under the University

Cormons Building with a 6 ft clearance. The spillway abutments are

part of the building foundation, 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 Maximun Flood (PMF) or 150 percent of the SDF without

reaching the masonry overhang of the University Commons Building. The

spillway is rated adequate.

II
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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 emrgency operation and

warning plan should be developed. it is recomended that all existing

cracks and seepage be monitored. Furthexmre a staff gage should be

installed to monitor water levels.

Prepared by:

SCHNABEL ENGINEERING ASSOCIATES, P.C. /
J. K. TIMONS & ASSOCIATES, INC.

Ray E. Martin, Ph.D., P.E.
cauonwealth of Virginia

Submitted by: Approved:

Original signed by:

I. . 5 L JDouglas L. Haller

Jarres A. Walsh, P.E. Douglas L. Haller
Chief, Design Branch Colonel, Corps of Engineers

District Engineer

Recomamnded by:

- ...... >MAR 1 1 I
.... ' " Date:

Jack G. Starr, P.E.
Chief, Engineering Division
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Reservoir and ConTrmns Building

Overview Photograph
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SD'IE 1 - PFOJ 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 Comnonwealth of Virginia.

1.1.2 Purpose of Inspection: The purpose is to conduct a Phase I

inspection according to the Reccmvreded Guidelines for Safety Inspection

of Dams (Reference 1, Appendix V). 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: 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 is covered with a minimum 2.0 ft thick impervious blanket

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 ccnprises the remainder

of the downstream embankment. Design drawings indicated the embankment

* Height is measured from the downstream invert of the outlet pile to
the roadway crest at the left abutment. The road crest elevation
corresponds to the overhang of the building over the spillway.

-4-
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is keyed into rock (Plate 5, A-,.endix I) and field soils testing

retorts indicate a cutoff trench was excavated.

The University Co-mns buildina was constructed over the dam crest

and is suppo ted on deep p iers within the dam which are situated on

spread 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 retaininq 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 menbrane

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 downstream of the spillway. There is a 3 inch deep by 4 ft wide

low flow crannel located in the geometric center of the spillway. There

is 6 ft of clearance between the spillway crest and the bottom outside

edge of the building. (see Plate No. 2, Appendix I)

A foundation drainage system was not inclided in design of this

dam based on the design drawings reviewed. However, drainage tile was

installed behind the retaining walls. (see Plate 8, Appendix I)

I -5-



1.2.2 Location: University Conrrns Damr is located on Little

Westhampton Creek on the Campus of the University of Richmond in the

City of Richnond, Virginia. (see Plate No. 1, Appendix I)

1.2.3 Size Classification: The dam is classified as a "srall"

size structure because of the lake maximun storage potential.

1.2.4 Hazard Classification: The dam is located in an urban

area, and based upon the interconnecting of the building and the dam,

and the proximity of warehouses, a power plant, and construction offices

within a quarter mile downstream, the dam is assicned a high

hazard classification. The hazard classification used to cateaorize a

dam is a function of location only, and has nothing to do with its

stability or probability of failure.

1.2.5 Ca,7--shio: The dam is owned by the University of Richrund.

1.2.6 Purpose: Recreation.

1.2.7 Desion and Construction Histon,: The dam was desiced by

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

>1 Richrond, Virgin' and constructed under the supervision of C. M.

Associates, Inc., Houston, Texas. The dam was constructed by the W. S.

Cordle Construction Corpany of Emporia, Virginia and canpleted in 1975.

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 alout elevation 138 msl.

1. 3 Pertinent Data:

1.3.1 Drainage Area: The drainage area is 2.65 square miles,

which is a completely developed residential area.
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1.3.2 Discharge at Dam Site: According to Mr. Warden G. Farmer,

the maximum knc n flood at the dam site occurred in October, 1979, with

a nximum pool elevation of approximately 140 msl, w.hich corresponds

to a 2500 CFS discharge.

Principal Spillway Discharge:

Pool Elevation at lc 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

Item msl Acres Feet Inches Miles

Iow Wall of
Building 144 23 267 1.94 .4

Principal Spillway
Crest 138 13.7 143 1.04 .3

Streambod at Down-
Stream Toe of Dam 120 - - - -

-7- 1
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- necar wa's o--c nunv 2Cc~rc: o-

Crili, e~wottand Scott, Houston, Teas, and Tawlincs and- ViJison,

Pichnci Vic-~~a.Constriction of~ the facility was :7anaoed b' a!

Assoc~~~a ~ '7, iosoTxas.

Y ~t~n0 o this site L'r- or to the construction of the Cox-ms

-- Drnwas an Eart-h fill ar-c-'cnt a:ro.% -*atelv 22 It hich w-*th a ro ad

crossLinc the crest. An overflow s-,1illwav crossed bv a bridc-3e Cexist-ed

* ~in the emir~n.No other details wore ave ilable for this : rev"(ous

A s s1--.'r nvesti cation was conductLed at the site by 1Sayre and

SuAthe--rlaryd, Inc., Pi-chnond, Virqinia durinc. the desicmn -hase Of the

ureiet. Th--_'cs-2 of tl--e inetcat:ion was to 6etermnine the su..b-

surface, soil andl rock conditions for th ne-an n-iila nd t he

founclations f"or the propcsed struicture to be built above the c-arn. Test

boring, lbus and locations are included in Ano-.endix TV.

The dan was desiuned as a zoned, coaq-acted earth fill crLank; nt

wi th a reinforce-' concrete rrmrbrane on the crest, spillway ari spillway

'1discharce arca (or au,-ron), arnd a cmpacted clay core with side slo-pcs

of '1:2V. Theo -:rEtre-ansb was to beO covered with a rniniluin 2 ft

thick n rvosblne (!'ate 4, .7--,uo-ndix 1). Construct ion

specifi"cations rcouirod that the "ilnmrvious Twiterial" rc-niirod For

the core of th dlarn and the u-.struarr slope be a "cohesive soil or

n~Orcin i c clay; obtained frcan excavation or borrow areas arid shall. be

a:)-.roxcd by the Archi tect-Enciinoer prior to const-ruction of the erduank--

i~rn." Te 'pervious noterial" used for cinban3'ment fill was to be
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"cohesionless soil or crranular soil, obtained from on-site excavation

and/or borrow areas, which shall be approved by the Architect-Engineer

prior to construction of the embankment." Ccpaction of the iTpervious

material was to be 98 percent of Modified Proctor maximum dry density

at optimum moisture content as determined by ASTM D-1557. Misture

content of this material was to be controlled within plus or minus 3

percent of optimum. Corpacted lift thicknesses were not to exceed 6

inches for the inpervious material. The pervious material was to be

corrpacted to a "relative density" of "not less than 90 percent as

determined by ASTM D-1557." Allowable ccxipacted lift thicknesses could

vary from 6 to 12 inches depending on the type of campaction equipment

used.

It was recaTmended 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 embankr-ent be obtained from 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 from the center line of the dam. The

areas of the dam not founded on bedrock include the downstream 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 diamet ,r transite

pipe was constructed through the darn as a lake drain. No anti-seep

collars were shown on the design drawings. Details of the lake drain

systen are shown on Plate No. 6, Appendix 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 Empria, 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., Richrnd, Virginia, a firm contracted to

perform the soils testing. Prior to construction of the present

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

way structure was required.

-10-
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2.3 Evaluation: Designi drawincqs are representative of the

stnjcture, h-vwever, hydrologic and~ hydraulic calculations were not

available for evaluation. There is sufficient information to

evaluate foundation conditions but not the embankly-nt stability.



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 inspecticn 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 corresponds 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

surmerged and not observed. The dam crest or spillway approach was

covered with a reinforced concrete membrane 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 nmnbrane.

Vertical hairline cracks in the concrete membrane on the spillway section

(iH:iVslope) were observed. 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 abutrent 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

-12-
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frcm the subdrains behind the walls. Fill material behind the retaining

walls appeared to be clayey silt (ML) and silty sand (SM) with several

large granite boulders protruding from the slopes. The upstream area

of the abutments were grass covered and in good condition. Surface

soils in this area consisted of clayey silts (ML) and silty sands (SM).

Some discoloration and seepage (less than 1 gpm) 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:lV on the right side

and 4H:lV 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 l0H:lV side slopes above the channel banks (Photograph

No. 4 , Appendix II). The channel is approximately 8 ft deep with ILH:lV

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 and a warehouse facility;

approximately one-half mile downstream a commercial bank was constructed

over the stream.

-13-



* 3.1.5 Instrumenttion: No instrunentation (monurents, observation

wells, piezaneters, etc.) was encountered for the structure. A staff

gage was not observed.

3.2 Evaluation: Overall, the dam was in good condition 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 Ccnvons

Dam during extreme flooding could create a hazard to the downstream

facilities.

-14-
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SECTION 4 - OPERATIONAL PROCEDURES

4.1 Procedures: University Ccnmns 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 automatically flows over the

spillway crest as the pool level rises above elevation 137.7 rnsl.

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 reccmmended that a formal emergency procedure be

prepared and furnished to all operating personnel. This should include:

a) How to operate the darn during an emergency.

b) Who to notify, including public officials, in case

evaluation from the downstream area is necessary.

-15-
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SEXCTICN 5 - HYDRAULICS/HYDROLOGIC DATA

5.1 Design: University Cczrrons 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 140- 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

adximum Flood" (flood discharges that may be expected from 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-I method (Reference 5, Appendix V).

Precipitation amounts for the flood hydrographs of the PNF and 100 year

flood were taken f ran U. S. Weather Bureau Information (References

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

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

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

discharge only.

-16-
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5.6 Overtopping Potential: The predicted rise of the reservoir

pool and other pertinent data were determined by routinq 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 PMF PMF

Peak Flow, CFS
Inflow 3 3038 7997 15,994
Outflow 3 2859 7615 15,457

Maximum Pool*
Elevation
Ft, msl 138 140.13 142.10 144.57

Tailwater
Elevation
Ft, msl 120 126.6 130.6 134.5

'44

5.7 Reservoir Emptying Ptential: A 24 inch diameter gate at

centerline elevation 121.5 msl is capable of draining the reservoir.

Assuming 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

reservoir to elevation 121.5 msl, or a 5.5 ft per day drawdown rate.

* Velocities in approach channel under the University Ccrmons
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-



5.1 Evaluation: The U. S. Army, Corps of Engineers' guidelines

indicate the appropriate Spill-ay 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 Ccrmons Building.

Hydrologic data used in the evaluation pertains to present day

conditions with no consideration given to future development.

1

~-18-

I" t



SEICN 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 inpervious

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 tim 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 applicatic.n of fill materia3s as the highest portions of the

enbankment were founded on rock. Based upon the performance

-19-
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history of this dam and the test borinc data, a stable foundation

is assumed.

6.2 Embankment:

6.2.1 Materials: Design drawings show the dam as 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 (M)

materials as indicated in available construction records. No information

was available on the material used in construction of the pervious, Zone

II of the enbankment. However, borrow material tested for use in this

zone was a silty sand (SM) material. Soils in the impervious zone were

to be compacted to 98 percent of Mdified Proctor maximium dry density

(ASTM. D-1557) and within plus or minus 3% of optimm 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 compacted lift

thickness was not to exceed 6 inches if compaction was performed by

tampers or rollers and not mre than 12 inches if compaction was

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

similar equiprment, and not more than the penetrating depth of the

vibrator if ccmaction was performed by internal vibrators.

6.2.2 Subdrains and Seepage: No special foundation treatment was

utilized during the construction of the erbankment. A cutoff trench

was to be excavated into the bedrock along the centerline of

the core as shown on the design drawings (Plate Nos. 4 and 5, Appendix I).

According to inspection reports filed during construction, a spring

existed in the rock cutoff trench. Th an attempt to control the flow

-20-



of water from 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

reports that the seepage fran the spring continued. No additional

action was noted in the available construction records.

A lake drainage systen utilizing a 24 inch transite pipe extending

through the embankmant 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 enankrent.

Some seepage was observed coning from 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 inspection. 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, El 138 and the bottom of the building. The upstream slope

is 3H:IV with a 2 ft thick impervious blanket on the upstream face from

50 ft beyond the upstream toe to the crest of the embankrent at El 136.

The overflow section of the spillway is sloped at IH:IV fram El 138 to

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

The slope continues on about a 17H:IV slope over the remainder of the

embankment which constitutes the concrete discharge channel. The

concrete discharge channel extends to the stream channel at El 120,

-21-



-approximately 140 ft fron 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 xocrposed of

MH to CH materials, the reccanremded slopes are 2H:IV upstream and 2H:IV

downstream. The recirrrended 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 IH :lV and does not meet the recormended guidelines.

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

Therefore, according to the Reccunended 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 embankment crest width are adequate, but the

downstream slope is inadequate. However, based upon the low

-22-



height of the darn 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:lV 10 ft below the crest. The concrete

membrane on the crest and downstream slope is not assured 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 Camons 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 tine of inspection. The seepage

observed from 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 maximum control storage with water at

elevation 138 msl.

-23-
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SECTION 7 - ASSESSMENT/REMEDIAL MEASURES

7.1 Dam Assessment: University CCrTons Dam at the time of

inspection appeared to be in good condition. 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

Conons Building. The spillway is judged adequato.

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 Emergency Operation and Warning Plan: It is recramyrded

that a formal eirgency procedure be prepared, prominently 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 frn 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 from the discharge channel concrete membrane

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

observed, a professional Geotechnical Engineer should be contacted to

evaluate the problem and make recommendations for required corrective

measures.

-24-



7.3.3 The hairline cracks on the spillway and discharge

concrete mx~nbrane should be monitored. If any increase in the

number or width of cracks is observed, a professional Geotechnical

Engineer should be contacted to evaluate the problem and make

recontrendations for required orrective measures.

-25-
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APPENDIX II

PIKYIOR7\PHS



U1)st ream11 Face of Daim

Phloto No. 1

S)II I wax vanld D)owns t ream Face o of Dam

Photo No.2



Drain Pipe Outlet (xo~adApo~
Channel cleCrA1JDlc e

Photo No.

IDownst ream Channel

photo No. 4

TI-2



Anproach Cha"nnel Under University
Commons Building

Photo No. S

Reservoir (Arrow Denotes Bridge).

Photo No. 6



APPEN~DIX III

FIELD OBSE1?~IATI ONS



00

or

(00

'44-4

-'-4 0.

UU)

o )(E

-dE-4

Lf))

4.)

49)
Cl)n



41~

r 44-4 0)
o N

C) 0

U -

c~ U - '4(U :3 ..

oo u IS

41 4 m B 4-4

U r03 --1f 
-)

4n,-) %- 0)r E
04 IJ U0

-))4- M) -I& .

0 L-) 0 (I

SU) H (~ 44 H

0 4-)0) .0 .0
rf>-4 4 ,0C, ) )-

U) -4 0

0 4- S -

U) U) r-4 rt 4-J

U) r-4 r 0 41 ) '

>U) F'0 ' 00.4- 0 -4Ci4-.4

0 ~ ~ ~ 4 4-) Q 43.3144

tn 004E (o 8 r

C Q) 
0<

0~ tn
4 - ) 4 ' 40 ( Z - 4 4 -) -

_ _ __- 
1



4-J

U-

(tIn.-4

U)

0'o TO O-I E
4-44- ii:r.-

-44iW 41 Q). Is-9

4-4 0 4- 4 -)
84-0'

0 '241 ra3~

_n 0

4-1 

w
04I4 U)4-

,-1' 0 rq

. 9 El,.3) 1-4
MC

U)4 2'0 - 0



f-4 0

414

00

.a4

-'-I4.)4.) 4.)

o) 0 o 0)

0) a) OR 00)

C) 44- 'oW f 01
0 L) (a~ Q-

0) m~ 4J
.0 44~

C) a L))
0-4 40 i -'4 U

'-4 0 M

CL '
4 W O 4-)

8 ~ U) 0 0 8 H)'0

444 C)aLo
00 L)l2 ~-H

H 04H

C))

4 -4 - 4

f-4 A)-'0

z -

o 1-



E-4u

Q.E)

~4J

244-

0U)r

$4 19-

49J

ulu



HP

-4 U

U) (d

41 In4

El C/n

4-4

0

44-



0'
o 4 -

C:-,-,-

o 0

z

C4)

T.

o uo ,
4- " -, - ) '

%A 0

4-' -)C

W2

i
o0

- 4-)'
4 J 4-4 41I

> 
N7 4-4

9 

o

00 
H

-,-4 4
-444

a)

0~L I .4Ct

0 U
Ena

C)l

>1- 
90 0

It')



E-4

0

0)C

0 1 0

0-4
I -

E1-

CH w

H7-l



N-N

DA M

- ThP oF WvEIR

___ - _____ Apo'aol. eLeJeL:)

VWALL A L £)r ~vziv VALVE

R -A i NI1'C,\&/ALLE

DISCH-ARGE CH-A~tQEL ~1

* 10Fr 6 /, Fr \&/It>E CoDA'J L\~
FL-F-3 I WT--N LF~RC

COCo.cRETE- ( LMCS / ) N I1

/Fr v' 3pr, ALot-4G, CPAjQ)NEL

3SC-EAp PrZoM' Co/sP.SjZUrCjo.P4 JOINT.S

IP4 Co"C4RETE 1"-)7SAF APPWO)KIMATELY
a o IFT tMow Sr?.eAA FaaoAl SPILLW4A%(.

il~t'A LL mgxcot4o GULLIE /PT' P7 LEF
(4 PSTI? EAM A %uTmi.R W.



(JNiv2.R51T> CO'MONS BVILDIWS

su Ppo T a2
CcLUNz--. 62

IO'T~N 74ROLt4q DPIM UI~tAN~q

FIELD 5K<ETCH
UNIVR5TY COIVMOKIS r_>ANl

NO ?C*CALF I'7S



APPENDIX IV

TEST BORING LOGS



ca,, "
CL C)

Cf . o

2- r;-Ho
Z=

oo _ *6

- 0 be

Cio -7 0 a i le

t -.z. '  F' --

8 . 9 L__..

-c I~ - I

(41

II'lb

to

LIi

In IV"'iii

4:



::11 Ia. I 020111

ief. t ,n __ _ _ __ _ _ __n_ _ _

44. " C.3 - Topsoil W Water Data:

Brown sandy CLAY, possible 5.5 ft. below surface

141.4 3.0 t -~~ae fil------B at completion

140.4 4.0 Red-clayey SILT, trace of ica! 25

; . Brown silty SAND, residual -

36.4 8.0 i 50/0.0

-.Refusal-

L 1'
I F

I' i

H -

-E_
.I I

V Boring Contractor:

- Ayers & Ayers, Inc.

" E lcs por foot on 2" CO, 1-3/8" ID sampling spoon with I10 lb hanmer falling.

University of RichmondVrii-.w.ri ' . *,

Richmond, Virginia C 1 ,1

III q 7A___ _



tcI S;. 2 O201.12

P 0).01 _ _ _ _ _ _ _ _ _ _ _ _ _

Vol,2idesoran 6.5 ft. below surface

Soil, cinders, organi~c atr2 or
matter, brick FILL after 24 hours

1l25.8 7.1125.0 7.8 Gray sitv S-- -- -- -e - -- -r-a 94/.85
1ray GRANtE Started core drilling

1122.5 10.3- IOD core recovery - solid rock at 7.8 ft.

F Gray GRANITE
120.0 12.8 100% core recovery - solid

Boring Terminated

} -

I4

Boring Contractor:

- - Ayers & Ayers, Inc.

"N Blows per foot on 2" 00, 1-3/8" ID sampling spoon with 140 lb hammer falling 3'

I*-:C ~n Co.-ons Building -..I U-.iversity of Richond. S0

r Virgia - Eciners
RICK3931il. ¥1ROIUI



Nolo a. 3 0201.1A

-Iialtivm Deptk k[ lRTIDi REMARKS

131.2 0.2 - - psoi - -
Water Data:

Brown sandy silty clay 6.4 ft. below surface
18 at completion

FILL
2
2

*O .Weight of drill rod

18.4 13.0'
Brown silty coarse SAND, residual

117.1 14.3---- 100/0.3
Started core drilling

Gray GRANITE, slightly rock at 14.3 ft.
weathered, fractured

12.5 18.9- 100% core recovery

Gray GRANITE, some weathering,-

fractured
92% core recovery

07.5 23.f

Boring Terminated

-- -

Boring Contractor:
Ayers & Ayers, Inc.

N= Blows per foot on 2" CX), 1-3/8" ID sampling spoon with 140 lb hammer falling

?601[CT: Student Cozmons BuildingUniversit of Ricron SAYRE & SUTH:ERLAN'D Inc.
Richmond, Virginia Consulting Engineers

.... .DID VlItlu



sll Is. 4 0201.14

[Ihom~ 5ptk DESCRIPTION I REMARKS
132.6 0.0
132.4 0.2 Topsoil - W ater Daa

Brown sandy clay FILL 13.3 ft. below surface
130.1 2.5--5 at completion
129.9 2.7 -- Organic Matter

5
Red silty clay, some sand,
FILL

123.1 9.5-- Hit large gravel

_ Gray silty coarse SAND,

- residual

118.5 14.1

Gray decomposed GRANITE Started core drilling

1 17.6% core recovery rock at 14.1 ft.115 .1 17.5-

Gray GRANITE, broken

112.6 20.0 100% core recovery

Boring Terminated

Boring Contractor:

Ayers & Ayers, Inc.

N= Blows per foot on 2" O, 1-3/8" ID sampling spoon with 140 lb hammer falling 30"

PjOJ[CT: Student Commons Building
University of Richmond SAYRE & SUTHERLAN"D Inc.
Richmond, Virginia Consulting Engineers
l III TlO '17A CMQ.. . 1.1



bill is. 5 OO

Zl itoa eI DESCRiiP110k REMARKS B&
:4E.4 0.0

a46.3 0.I - -Bituinous suriace txzeartment'--
144.9 1.5 - _ Water Data:

-- 15.2 ft. below surfi16 before coring
- Brown clayey silt, some1f o

~- mica, FILL---

1/2* layer of cinders at
4.5 ft.

132.6 13.8
91

Gray silty fine SAND,
residual

128.4 18.0

Brown fine sandy SILT, 59

some mica, residual

123.8 22.6- - -_ 50/0.05
Gray GRANITE, fractured Started core drilling
G G I ra rrock at 22.6 ft.

100% core recovery

118.8 27.6- -__

Boring Terminated

f_ Boring Contractor:
Ayers & Ayers, Inc.

N= Blows per foot on 2" D, 1-3/8" ID sampling spoon with 140 lb hammerr fallI

P2OJEC,: Student 0Corons Building E
University of Rc mond SAYRE & SUTHERLAND I
Ric.nond, Virginia 1 Consulting Engineers

.. .. . . .. py r. . . . . . -p .... . ... _II I II n V. 1 0 -7.A



" - , a I _ I! I -l l , I l n l n 1 n . .

LI~ io No, I0201.1:
46.1 0.0 __ __ __ _REMARKS__ __ __ __

146.0 0.1 -- -Asphalt pavement-
451 1.0 Cruhed rocJ- - - Water Datai

I5 .i ft. below surface
Brown silt, thin seams of 9 at completion
organic soil, FILL

12

6

133.1 13.0 - -

Gray silty SAND and decomposed 100/0.9

130.9 15.2 rock fragments, residual 100/.05

Refusal

J-

_

Boring Contractor:

Ayers S Ayers, Inc.

h- Blows per foot on 2" OD, 1-3/8" ID sampling spoon with 140 lb hammer falling

?:QJCT*-Student Comons BuildingSAR &SUH LIW n.
university of Richmond_ SAR &STERNgineers
Richmond, Virginia Consulting Engineers

nmao PA= aw.ir num
... . IIIIIION ¥RCUl



. 7, o 't) 0 11

Latratlol L tD[SCRIFII0 REMIRKS
"06.1 40.0'

Gray, hard, coarse -gained
GRANITE, moderately fractured

03.7 42.4 - -- ._.Q .. -o. . .v ..

02.1 44.0 Note N Note:G~ray, ]nard, coarse-

'Boring Termirnated grained GRANITE,
moderately fractured

100% core recovery

-.. 4

_ . _

Boring Contractor:

Ayers & Ayers, Inc.

N= Blows per foot on 2" WD, 1-3/8" ID samplIng spoon with 140 lb haimner falling

?-J[CT: Student Commos Building SAYRE & SUTHERLAND Inc.
University of Richmnd

ichmond, Virginia Consulting Engineers

UA.



%pj i. 7A 0201 .1E

146.1 0.01AI
145.9 02-- - Aksphalt pyvem-e-n--

145.1 1.0 .......Crus ed roc. -Note: Bori.ng 7A offset
10 feet from Boring 7

Brown -silt, thin seams of

organic soil, FILL
'Water Data:

13.5 ft. below surface
-- at completion

6

30.1. 16.0 -_ - - - - - - - - -
C ray silty SAND, residual -- 85/0.1

128.5 17.6 ----------------------- re drilled rock from

Tan, mnoderately hard, coarse 17.6 ft. to 22.7 ft.

grained GRANITE, moderately
weathered; decor-posed seam
at 18.5 ft. to 18.6 ft.

123.4 22.7 _ _ 78% core rTecov~erv . ._

'Brown silty SAND, decomposed
rock 65

119.9 26.2- 52 -- - - - - - - - -Started core drilling
119.6 26.5aia262f.

Brown silty5 SAND & weathered roc- rkagiat2.f.

117.9 28.2 1 rgens)00% core recovery - Note: From 26.2 ft. to

Brown silty SAND & weathered rock 2.Ot ancae I

fragments

18% core recovery

112.9 33.2'i-

Brown Silty SAND & weathered rockC
fragments

52% core recovery

08.737.4 -------------------

(See next sheet)

. N= Blows per foot on 2" OD), 1-3/8" ID sampling spoon with 14.0 lb hiammer 4alling

Univrsit ofRichondSAYRE & SUTHERLAIND Inc.
RiclondVirgnia onsulting Engineers

RI'ON ilii



Bel Ii . 0201.20

[1tva alla Lept k1  DESCRIPTION "EM iARKS

14f,3 0. 1
146.2 0.I Aspnalt pavementD

144.8 15 Crushed rock Water Data:
-- 13 ft. below surface

Brown silt, occasional at completion

organic matter, FILL
10

4

8

128.3 18.0

Gray silty CLAY, layer of
organic (original topsoil)

122.3 24.(

Gray silty SAND, trace of 5

organic, saturated (stream
119.3 27.0 deDosit)

- Gray silty SAND and decomposed

117.1 29.2 rock 100/0.2

. Refusal

Boring Contractor:
Ayers & Ayers, Inc.

N= Blows per foot on 2" (0, 1-3/8" ID sampling spoon with 140 lb hammer failing 30"

'CECT: Student Comxmons Building

Un versity of Richmond SAYRE & SUTHERLAND Inc.
_.Richmond, Virginia Consulting Engineers
lp ,,1,.7 I Q "7 1 74 . .

W ll011'I ¥IRGIMUI



loll ka. 9 0201.21

DESCRIPTION 11( REMARKS

145.5 0.2 -

14._. Crushed rock --------- Water IDatas
144. 1. 14.8 ft. .below surface

Browrn sandy clay, some sand -12 at completion

and gravel, traces of organic 1
matter, FILL

138.7 7.0

Brown silty SAND, residual

131.7 14.0 - - - - - - - - - - - - - - - - -
36

Brown fine sandy SILT,

residual

119.7 26.2 00/0-
100/0.2

Refusal

Boring Contractor:

Ayers &Ayers, Inc.

N-- Blows per foot on 2" OD, 1-3/8" ID sampling spoon with 140 l b hammuer falling 30"

Po'kIECT: Student Commnons Building SYR &SU ELAD nc
University of Richmond SAR UHRADIc

*Richmo .nd, Virginia IConsulting Engineers
rs~~r. ~ ,cRICHMON1 VI~.O!YRGINIA.



Tt, I a1 0201.2

i 3 8 0 C0 I _______________

WATER

130.0 8.0-
129.5 8.5 --- DTac-- orgnic- U p

U
Gray sandy CLAY and fine S

to medium SAIh, trace

of organic 3

119.5 18.5 __

- - - - - - - - - -

Gray decorposed rock

116.5 21.5_--------------- -- 100/0.3
Gray moderately weathered to

114.7 23.3--------------------------------cove - Started core drilling
114.7 23 hardGRANITE 94%core rerock at 21.5 ft.

Gray GRANITE, fractured

98% core recovery
111 .7 26.3-

Boring Terminated

A!

Boring Contractor:

Ayers & Ayers, Inc.

N= Blows per loot on 2" OD, 1-3/8" ID sampling spoon with 140 lb hammer falling 30

MAU.0Ec: Studen Comons Bulding SAYRE &SUTHERLA qD Inc.
University of Richmond

Ri&-Lnd. Virginia Consulting Engineers

"MMMI~ PA"S



1.1,1# 0201 .2

WATER

125.0 13.0

Gray CLAY, some sand lenses, J
t-race of organic mratter S

119. 18.1/0.6 then 37/0.4

118.5 19.5 Gray silySAND, residual 19.3
100/0.2

Gray GRANITE, badly broken Started core drilling

100% core recovery rc t1. t

113.5 24.5 ______________ ____

Boring Terminated

Boring Contractor:

Ayers &Ayers, Inc.

N= Blows per foot on 2" 0fl, 1-3/8" ID sampling spoon with 140 lb har~vrer failing XC

* University of Richmond SAYRE & SUTHERLAND Inc.
Ricl-xnd, Virginia IConsulting Engineers

1 *q7 22!LL J1. 1 C8-



1&.- 3.13 O2O .24

144.7 0.3 -Asphalt pavement- -

Brown SAND and CLAY Water Data:

14.0 3. 7.3 ft. below surface
142.0 3.0 _ 'after 2 hours

Brown silty SAND, residual 16

136.0 9.0

Gray silty SAND, residual40

132.5 12.5 - " ___________________________ - 001.05

Refusal '

4

Boring Contractor:

Ayers Ayers, Inc.

14= Blows per foot on 2" CD, 1-3/8" ID sampling spoon wvith 140 lb harmmer failing 30"

?Q[C*Student Cor-zlons Building SYE&STEL!DicIUn iversity of Richmond IAR; STELADIc
Rich.-ond, Virginia Consulting Engineersi.

p.1
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