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PREFACE

This report is prepared under guidance contained in the
n Guidelines for Safety Inspection of Das, for Phase I

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

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

It is important to note that the condition of a dam depends on
numerous and constantly changing internal and external conditions, and
is evolutionary in nature. It would be incorrect to assume that the
present condition of the dam will continue to represent the condition
of the dam at some point in the future. Only through 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 estimated "Probable Maximn
Flood" for the region (greatest reasonably possible storm runoff), or
fractions thereof. Because of the ragnitude 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 inadequate
condition. The test flood provides a neasure of relative spillway
capacity 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.

i



Name of Dam: Newman Lake Dam
State: Virginia
City: Harrisonburg
USGS Quad Sheets: Bridgewater and Harrisonburg
Coordinates: Lat 380 25.9' Long 780 52.5'
Stream: Branch of Blacks Run
Date of Inspection: April 15, 1980

BRIEF ASSESSMENT CP DAM

Nean Lake Dam is a homDgeneous earthfill structure about

400 ft long and 17 ft high. The principal spillway consists of a

rectangular concrete overflow weir 20 ft wide by 24 ft long with

overflow on three sides. The weir is connected to a double 10 ft

by 12 ft culvert which extends through the structure. The top of

the dam serves as Virginia Route 331 with a 24 ft wide pavement.

The structure is a "small" size dam and has a "significant" hazard

potential. The dam is located on a branch of Blacks Run on the

james Madison University Campus in Harrisonburg, Virginia. The lake

is for recreational purposes and is owned and maintained by the

James Madison University.

Based on criteria established by the Department of the Army,

Office of the Chief of Engineers (OCE), the approximate Spillway

Design Flood (SDF) is the PMF. The spillway will pass 20 percent

of the Probable Maximm Flood (PMF) or 40% of the SDF without over-

topping the dam. During the SDF, the dam will be overtopped to a

depth of 2.3 ft maximum, at a maximum velocity of 8 fps, and will be

* overtopped for a period of 3.5 hours, assuming no downstream restriction.

A roadway embankment with triple box culvert crosses the channel

approximately 200 ft downstream. If this downstream restriction

* .*. - :
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remains intact, it will be overtoped by 4 ft during the SDF creating

a tailwater condition upstrem at the dan of 6 ft above the low point.

The spillway is judged inadequate but not seriously inadequate.

An evaluation of the stability condition could not be made

since there is insufficient design and construction data for this

structure. The visual inspection revealed the presence of scite seepage

along the downstream slope. Since the embankment slopes and crest

generally meet U.S. Bureau of Reclamation requirements and because

the dam has been subjected to rapid draidwn with no adverse effects,

a stability check is not required. Overtopping of the dam is not

considered detrimental since overtopping will likely occur as a result

of tailwater conditions created by the downstream restriction.

It is recommended that the Owner implement the following remedial

measures within one year of the date of this report:

(1) Evaluate the downstream roadway embankment to determine

what measures are required to protect the roadway from breaching

during periods of overtopping. This should be performed by a quali-

fied Professional Engineer.

(2) An emergency action plan should be implemented to warn

downstream dwellings of any dangers which may be imminent.

The following routine maintenance and observation functions

should be initiated:

a(1) The seepage observed along the downstream slope should be

monitored quarterly and after periods of high pool levels to detect

k any increase in flow rates which may cause piping within the embankment.

-2-



(2) Trees should not be allow~ed to grow on the entankment.

All existing trees should be cut to the groundl. Trees greater than

3 inches in diameter should also have their stumpIs and1 root structures

removed and resulting holes backfilled with omipacted soil.

(3) Uncontrolled vegetation near the outlet structure should

be cut and maintained in the future.

(4) Mu.skrat burrowing in the arankmnent. should be backfilled.

(5) A staff gage sbould be installed to mronitor water levels.

Prepared by:

sQINABEL ENGINEERING ASSOCIATES, P.C./

J. K. TIMN3S &ASSOCIATES, INC.

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

Submitted by: Approved:

* ig:.~U~ig4.~dl7 ~Original signed bra
~ W. H~i.W~XlDouglas L. Haller

Janms A. Walsh, P.E. Douglas L. Haler
Cuief, Design Branch Colonel, OCbrps of Engineers

District Engineer

Recoiuierxded by:

AUG 1
____ ____ ____ ____ ____ ____ ____ Date: _ _ _ _ _ _ _ _ _ _ _ _

fo'Jack G. Starr, P.E., R.A.
Chief, Engineering Division

______-3-1
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PHASE I INSPEITICN JORI'

NATIWNAL DAM SAFETY PIR)GRAt4
NEK14N IK DAM
VA. NO. 66001

SECTICI I - PRBCT INMFO-I.CT

1.1 General:

1.1.1 Authority: Public Law 92-367, 8 August 1972, authorized

the Secretary of the Army, tlrogh the Corps of Engineers, to initiate

a national program of safety inspections of dams throughout the

United States. The Norfolk District has been assigned the responsiblity

of supervising the inspection of dams in the Ommnwealth of Virginia.

1.1.2 Purpose of Inspection: The purpose is to conduct a

Phase I inspection according to the Recommended Guidelines for Safety

Inspection of Dams (see Reference 1, Appendix V). The main responsbility

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: Newman Lake Dam is a homogeneous

earthfill structure approximately 400 ft long and 18 ft high.* The top

of the dam is 35 ft wide and acaurdates Virginia State Route 331

(24 ft wide asphalt pavement) across the length of the dam. Side slopes

range from approximately 2.5 horizontal to 1 vertical (2.5:1) to

3 horizontal to 1 vertical (3:1) on both the upstream and downstream

sides. The top of the dam is at elevation 1296 ft msl.

* Height is measured from the top of the dam to the downstream toe
at the centerline of the stream.

-
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It is not known whether the dam is keyed into the foundation

or if there is an internal drainage systen. No drain outlets were

encountered. Existing vegetation on the embankment slopes provide

adequate slope protection.

The principal spillway consists of a 20 ft x 24 ft reinforced

concrete overflow weir with overflow on three sides (effective length

is 64 ft). The weir is connected to a double 10 ft wide x 12 ft high

box culvert which runs through the dam. The weir crest is at elevation

1290 ml. A 24 inch square sluice gate in the weir at elevation

1279.3 msl is used to drain the lake. The double box culvert runs

approximately 54 ft through the embankment with an invert elevation

at the weir of 1278.8 msl and an invert elevation at the outlet

structure of 1278 msl (See Plates No. 5 and 8, Appendix I).

1.2.2 Incation: Newman Lake Dam is located on a branch of Blacks

Run on the James Madison University Canpus in Harrisonburg, Virginia

(see Plate No. 1, Appendix I).

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

size structure because of the uaximnn lake storage potential.

1.2.4 Hazard Classification: The dam is located in a suburban

area, however, based upon the downstream proximity of five hmes

located one-half mile downstream, the dam is assigned a "significant"

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 ownership: bTuxmnwealth of Virginia, James Madison

University, owns and operates the dam.

1.2.6 P : Rcreation



1.2.7 Design and Construction History: The dam was designed

and constructed under the supervision of the Virginia Department of

Highways and Transportation as part of State Route 331. There is no

record of who actually constructed the dam, however, construction is

believed to have been completed in 19E6.

1.2.8 Normal Operational Procedures: The principal spillway

is ungated, therefore, water rising above the crest of the weir inlet

autcoatically is discharged downstream. Normal pool is maintained at

elevation 1290 msl at the crest of the overflow weir.

1.3 Pertinent Data:

1.3.1 Drainage Areas: The drainage area is 2.88 square miles.

1.3.2 Discharge at Dam Site: Maxinun known flood at the dam

site occurred in April 1977 and an estimated pool elevation of 1291

was observed.

Principal Spillway Discharges:

Pool Elevation at Crest of Dam (elev 1296) 2822 CFS

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

Table 1.1 DAM AND IESERVOIR DATA

Reservoir

Storage
Elevation 'Volume

Feet Area Acre Watershed length
Ite n msl Acres Feet Inches Miles

Crest of Dam 1296 (a) 19 220 1.4 .30

Principal Spillway
Crest 1290 12 112 .73 .28

Streambed at Down-
stream Toe of Dam 1278

(a) low point in dam

-7- iA



SECTICN 2 - EGINEERING DATA

2.1 Dsign: The dam was designed and constructed under the

direction of the Virginia Department of Highways and Transportation

(Vr5HT). Design data and construction specifications are available at

the VE T Staunton District Office. The hydrologic and hydraulic design

report was not available and a stability analysis was not performed.

There is no information available concerning the construction and

completion date of the dam. A revision date of November 15, 1965 was

noted on one drawing and therefore it is assumed construction was

completed in 1966. Mr. George L. -Marcum, Superintendent of Buildings

and Grounds, is not aware of the coapletion date as he was not employed

by James Madison at that time, and there is no information on file

concerning construction of the dam.

Omparison of approximate field measurements and the design

drawings (Appendix I) indicates the "as built" structure may be

slightly different than designed. An upstream slope of 2 horizontal to

1 vertical (2:1) was specified in design (Plate No. 3, Appendix I),

however, slopes of 2 :1 to 3:1 were measured in the field. The down-

stream slope also appears to be more gentle than provided in design.

A small berm ranging firm 3h to 6 ft extends along the upstream toe

above pool level. This berm is not shown in the design drawings.

,. -8-
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A seepage problem was apparently recognized by university

personnel, and the USDA, Soil Conservation Service (SCS), was

requested to investigate this problem. Oonclusions and recommenda-

tions developed by the SCS are included as Appendix IV. It is not

known whether any of the recommended remedial measures were ever

inplmented. However, the presence of the berm, and 2 :1 to 3:1

slopes on the upstream side appear to correspond to recommendations

made by SCS personnel.

2.2 Evaluation: Engineering calculations are not available

and there are no records available for dam performance. Design draw-

ings provided by VDHT appear to be generally representative of the

"as-built" structure. There is insufficient information to evaluate

the foundation conditions and the embanknment stability.

"i -9-
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SECrICN 3 - VISUAL INSPECTIN

3.1 Findings: At the tine of inspection, the dam was in

good condition. Field observations are outlined in Appendix III.

3.1.1 General: An inspection was made 15 April 1980 and the

weather was cloudy with a temperature of 450F. The pool and tailwater

levels at the time of inspection were 1290.1 and 1278.5 msl, respectively,

which correspond to normal levels. Ground conditions were damp at the

time of inspection. No previous inspection reports were available.

A seepage evaluation report prepared in conjunction with a site visit

made by SCS personnel in late 1968 or early 1969 is included -as Appendix

IV.

3.1.2 Dam and Spillway: The enbankment slopes were grassed and

well maintained at the time of inspection. Slopes ranged frun about

2h:1 to 3:1 on both the upstream and downstream side. Numerous

decorative trees (several inches in diameter) have recently been planted

along the upstream slope of the dam. Slightly larger white pines occur

along the crest and downstream embankment slope. Some uncontrolled

vegetation was present in the less accessible areas, particularly near

the box culvert. The crest of the dam is occupied by a paved road.

Only a few small erosion washes (less than 1 ft wide and 1 ft deep)

were encountered on the upstream slope. A 6 inch+ diameter void exists

along the northeast corner of the concrete intake structure. This void

is believed to be the result of muskrat burrowing. Numerous muskrat

holes also exist in a 10 ft - wide area, about 85 ft left of the intake

structure on the upstream slope, just above pool level. A 2 ft±

_ _ _ -10-_1



vertical wave cut notch exists at pool level along the small berm

(3 to 6 ft wide) present along the upstream slore, The -above

described areas are illustrated on the field sketch, Sheet 2 of

Appendix III.

Seepage was observed in an area approximately 60 ft long and 20

ft wide along the toe of the downstream slope at a point roughly 125 ft

left of the spillway centerline. Although no flow or turbidity was

observed, the area did include iron staining. Mich of the area below

the downstream slope was water saturated as a result of previous rain-

fall. Only those areas exhibiting iron staining were identified as

seepage. It is likely that the wet marshy area near the box culvert

is also the result of seepage through the dam. A field sketch is

provided as Sheet 1 of Appendix III.

The embankment ties into the grassed abutment areas. No erosion

was observed and there were no soil or bedrock exposures in either

abutment. The embankment appears to be constructed with silty clay

soils which include some fine to coarse sand, rock fragments and

scattered linestone boulders. The only bedrock encountered was several

limestone outcrops exposed along the right downstream channel, 300 ft±

below the double box culvert. The bedrock surface was weathered and

irregular. No faults were observed in the field during this inspection

and geologic maps of the area do not show the presence of faults in the

immediate vicinity.

The intake structure showed no signs of deterioration and the drain

gate was reportedly in operational condition. The double 10 ft x 12 ft

-11-



outlet culvert showed no signs of deterioration and the riprap

outlet pool was intact.

3.1.3 Reservoir Area: The reserv0i area was free of debris

and the perimeter was grassed. The reservoir is located in a valley

with side slopes at approximately 10:1. No sedinent buildup was

detected near the intake structure.

3.1.4 Downstream Area: The downstream channel consists of a 15

ft wide channel located in a valley with side slopes of 3:1. The

channel is grass-lined and lightly wo.oded. Approximately 200 ft

downstream of the outlet structure, a roadway embankment crosses the

stream. The embankment has a top elevation at the low point of 1298

msl and a triple 10 ft x 10 ft box culvert through it. Approximately

one-half mile downstream there are five homes about 15 ft above the

streanied.

3.1.5 Instnmertftion: *o instrumentation (moninents, observa-

tion wells, piezometers, etc.) was encountered for the structure.

There was no staff gage for this structure.

3.2 Evaluation:

3.2.1 Dam and Spillway: Overall, the dam was in good condition

at the time of inspection. A routine maintenance program exists for

this structure. The presence of trees on an embankment may prumate

the development of deep rooted vegetation and this type of growth can

4encourage piping within an embankment. All trees presently growing

on the embankment should be cut to the ground and trees greater than

3 inches in diameter should also have their stumps and root system

removed. The resulting oles should be backfilled with oampacted soil.

Uncontrolled vegetation near the outlet structure should be cut and

maintaihed in the future.



The iron-stained water encountered along the downstream slope

represents seepage through the dam. No turbidity was noted during

the inspection. This condition does not present a hindrance to the

normal functioning of the dam at this tine, however, it is recommended

that the seepage along, the downstream slope be monitored quarterly to

detect any increase in flow rates which may cause piping within the

embankment. Seepage in this same general area was evaluated in 1969

by the SCS and it is not known whether recomimended remedial measures

were ever iplemented. If increased flows should occur, a Professional

Engineer with expertise in Geotechnical Engineering should be contacted

to evaluate the problem and make recommendations for required corrective

neasures.

The shallow washes described on the upstream slope do not present

any problem. The presence of a good vegetative cover at wave level on

the upstream slopes appears to be controlling wave erosion, consequently

corrective measures are not believed necessary. The muskrat holes do

not presently create an unsafe condition, however, future burrowing

could result in numerous voids in the embankment which could be

potentially hazardous under certain conditions. It is reavmnede

that the existing holes be backfilled and that any future burrows be

backfilled as they appear.n.

The intake and outlet structures are in good structural condition.

Riprap present in the discharge channel is also in good condition.

F A staff gage should be installed to monitor pool elevations.

-13-
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3.2.2 Downstream Area: The location of the roadway embankment

imediately downstream of the dam will create a buffer if the dam is

breached, however, the roadway would be overtoped sufficiently to

create a surge in water level downstream. The dwellings could possibly

be jeopardized by a dam breach.

1

-14- ,



SETICN 4 - OPERATICNAL PIEDUFES

4.1 Procedures: Newman lake is used for recreational purposes.

The normal pool elevation is maintained by an overflow weir inlet

acting as the principal spillway. Water flows autnmatically over

the weir as the lake level rises above the crest of the weir.

4.2 Maintenance of Dam and Appurtenances: Maintenance is the

responsibility of the James Madison University and the VDHT. Mainte-

nance consisting of inspection, debris removal, mowing of the vegeta-

tive cover, and repair is cumpleted routinely. The operating appurte-

nances are reportedly in wrking order.

4.3 Warning Systen: No warning systen exists.

4.4 Evaluation: Maintenance of the dam is considered adequate,

and conplete records of maintenance and inspections should be maintained

for future reference. An emergency operation and warning plan should

be developed. It is recmmended that a formal emergency procedure be

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

a) How to operate the dam during an emergency.

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

from the downstream area is necessary.

V

-15- 1 .
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SBctIC 5 - I lw.ICSAIYDRIOGIC [WA

5.1 Design: No hydraulic/hydrologic data is available.

5.2 Hydrologic Records: There are no records available.

.5.3 Flood Eperience: An estimated maximun pool elevatio of

1291 mls occurred in April 1977.

5.4 Flood Potentials: In accordance with the established

guidelines, the spillway design flood is based on the estimated

"Probable Maximum Flood" (flood discharges that may be expected fram

the rrbst severe combination of critical meteorologic and hydrologic

conditions that are reasonably possible in the. region), or fractions

thereof. The Probable Maximum Flood (PMF), PMF and 100 year flood

hydrographs were developed by the SCS method (Reference 4, Appendix V).

Precipitation amounts for the flood hydrographs of the PMF and

100 year flood are taken fram U. S. Weather Bureau Information (References

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

were accounted for. These hydrographs 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 1290 msl.

Reservoir stage-storage data and stage-discharge data were determined

from the available plans, field measurement and USGS quadrangle sheets.

-16-
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Floods were routed through the reservoir using the principal spill-

way discharge up to a pool storage elevation of 1296 msl and a

ombined spillway and non-overflow section discharge for pool

elevations above 1296. Floods were also routed through the roadway

culvert 200+ ft downstream of dam using the dam spillway discharge

data as the inflow hydrograph. Overtopping of the road embankment

was assumed at elevation 1298 msl.

5.6 Overtopping Potential: The predicted rise of the reservoir

pool and other pertinent data were deternined by routing the flood

hydrographs through the reservoir as previously described. The

results for the flood conditions (PMF, PNF and 100 year flood) are

shown in the following Table 5.1:

-17-
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TABLE 5.1 RSERVOIR PER ROME

Hydrograph

Normal
Flow 100 Year PF PMF

Peak Flow, CFS

Inflow 3 2241 7171 14,341
Outflow 3 2059 7171 14,159

Maxinun Pool Elevation
Ft, sl (a) - 1294.86 1298.28 1300.35

Non-Overflw Section
(Elev ]296 msl) (b)
Depth of Flow, Ft - - 2.28 4.35
Duration, Hours - - 3.5 5.0
Velocity, fps (c) - - 8.0 9.1

Principal 'Spillway
(elev 1290 msl)
Depth of flow, Ft - 4.86 8.28 10.35
Duration, Hours - 12.0 14.0 14.0
Velocity, fps - 8.6 15.0 18.3

Tailwater Elevation,
Ft, msl (d) 1278.5 1289.2 1302 1306

(a) Ignores influence of downstream restriction
(b) Low point on dam
(c) Critical velocity at control section
(d) CcntrdL at downstrean culvert and road crossing

5.7 Reservoir pkptying Potential: A 24-inch square gate at

elevation 1279.3 msl is capable of draining the reservoir through

the outlet culverts. Assuming that the lake is at normal pool

elevation (1290 msl) and there is 3 cfs inflow, it would take

approximately 2 days to lower the reservoir to elevation 1280 msl.
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This is equivalent to an approximate drawdown rate of 5.4 ft per

day based on the hydraulic height neasured fran normal pool to gate

invert divided by the time to dewater the reservoir. h
5.8 Evaluation: The U.S. Army Corps of Engineer's guidelines

indicate the appropriate Spillway Design Flood (SDF) for a small size

significant hazard dam is the 100 year flood to h PMF. Because of

the risk involved, the h PMF has been selected as the SDF. The

spillway will pass 20 percent of the PMF (40% of the SDF). The SDF

will overtop the dam a maxi mn of 2.3 ft, and remain above the dam

for 3.5 hours with a critical velocity of 8 fps, if the downstream

restriction did not exist. With the downstream restriction, the dam

will be submerged for a greater depth and the reservoir elevation

will be the same as the water surface elevation at the downstream

restriction. The downstream roadway embankment will be overtopped

by 4 ft during the SDF creating a tailwater condition upstream at the

dam of 6 ft above the low point in the dam.
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SECTICN 6 - DAM STABILITY

6.1 Foundation and Abutments: The dam is located in the Valley

and Ridge Physiographic Province of Virginia. The structure and

eastern part of the ixpoundment are underlain by the Beekmantown

Fbrmation of lower Ordovician Age. This formation is up to 2000 ft

thick and consists basically of thick-bedded gray dolcmite with same

blue limestone interbeds and considerable chert. The western portion

of the imx3ent is believed to be underlain by the younger New Market

and Lincolnshire limestones. The impoundment is located on the east limb

of the Harrisonburg syncline. Bedrock in the surrounding area strikes

to the northeast and generally dips 30 degrees to the northwest. loscal

dip reversals in the bedrock are likely as indicated in the outcrops

exposed immediately downstream, where dips of 70 degrees to the south-

east were measured. No bedrock or faults were observed at the site.

There is very little subsurface data available for the structure.

It is not known if a cutoff trench exists beneath the dam.

Hand auger borings performed by SCS personnel encountered permeable

topsoil underlain by essentially impermeable clay. Test borings by

VDHT made in the vicinity of the intake structure, box culvert and wing

walls, approximate the top of rock as ranging from elev 1281t to elev

1257±1. (See Plate No. 9, Appendix I) Detailed descriptions of the

overburden soils were not available. Based upon brief examination of

the surrounding area, it would appear that the dam rests in part upon

a thin stratum of alluvial or stream deposited soils consisting of

assorted mixtures of sand, silt and clay materials. Natural permeabilities
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ranging from low to medium are likely. The underlying residual soils,

which are derived from the in-place weathering of limestone and A

,dolomite bedrock, probably consist of silty clays and clays possessing

low to very low natural permeabilities. Gradual consolidaLion of under-

lying soils probably had essentially fully developed under the

applied load not long after completion of construction. Based upon the

performance history of this dam, a stable foundation is assumed.

6.2 Embankment:

6.2.1 Materials: No detailed information is available concerning

the soil materials used to construct the dam. Based upon the visual

inspection the embankment appears to be constructed with silty clay

(CL) residual soils and includes fine to coarse sand and rock fragments.

Scattered limestone boulders were exposed in the fill along the down-

stream slope. The following materials specifications were obtained

from Plate No. 3, Appendix I:

(a) "The fill between Sta. 10+25+ and Sta. 16+75± shall not

contain more than 20% rock. Any rock excavation placed

in this fill shall be evenly distributed throughout the

entire fill so as not to leave any pockets containing

more than 20% rock."

(b) Sta. 10+25 to Sta. 16+75+ - "Embankment material shall

consist of a rock-free clay and compacted to 100% density.

Any of the soils on the project will meet the specification

if rock-free. The ideal soil for this overlay is found

between Sta. 17+00 and 21+00 between 10 ft and 18 ft below

the surface.
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6.2.2 Subdrains and Seepage: There is no known drainage systa

and apparently no foundation drain outlets. Seepage observed during

this inspection (See Sheet 1, Appendix III) is believed in the same

general location as the seepage investigated by SCS personnel in late

1968 or 1969. The report developed in conjunction with this earlier

inspection is included as Appendix IV. It was concluded in the SCS

report that this seepage did cause "some instability of the dam which

could result in failure of the structure." It was proposed that

either an upstream cutoff or a downstream drainage systen be constructed

to help alleviate the seepage problem. Neither James Madison University

or the local SCS office have any information verifying whether any of

the recommendations were implemented. The presence of the narrow berm

along the upstream slope just above water level (See Photograph No. 1

Appendix II) is believed to be the top of the upstream clay berm

recommended in the SCS report. This berm was not included in the

original dam design.

6.2.3 Stability: There are n available stability calculations.

The dam is 17 ft high and has a bottm width of approximately 90 ft and

crest width of 35 ft along the principal spillway section of the dam

(Sta. 13+50, Plate No. 6, Appendix I). Both the upstream and downstream

slopes range from 2.5H-lV to 3H:lV. The dam is subject to rapid draw-

down, because the approximate .eservoir dratikown rate of 5.4 ft per

day exceeds the critical rate of 0.5 ft/day for earth dams. Design

drawings (Plate No. 2, Appendix I) show an upstream slope of 1.5 H:lV

with a specified ccmpacted blanket of variable thickness (2H:lV slope)

and keyed into the ground 2 ft. Based upon existing slopes and the
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presence of the berm, it is assumed that the design was altered

during construction. For stability purposes, the structure was

assumed to be homogeneous and constructed with CL to CH soils.

According to the guidelines present in Design of Small Dams, U.S.

Department of the Interior Bureau of Reclamation, for small hamo-

geneous dams with a stable foundation subjected to rapid drawdbwn

and ccmposed of CL to CH materials, the recommended slopes range froa

2.5H:lV to 3.5H:lV for the downstream and upstream slopes respectively.

The recwmnded crest width is 14 ft.

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

Therefore, according to the Recomnended Guidelines for Safety Inspection

of Dams, the dam is considered to have no hazard from 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 is insufficient design and

construction data. The crest width and downstream embankment slope

meet the requirements recaiunded by the U.S. Bureau of Reclamation,

however, the upstream slope is slightly steeper than recomended when

subject to rapid drawdown. Since no undue settlement, cracking, or

seepage was noted at the time of inspection, it appears that the

embankment is adequate for maximum control storage with water at

elevation 1290 msl. The dam has been subjected to rapid drawdown

with no adverse effects on the embankment. Overtopping of the dam

would normally be considered detrimental because the critical velocity

of 8 fps exceeds the effective eroding velocity (6 fps) for a vegetated

-23-
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earth erban)kment. However, tailwater conditions created by the

downstream restriction will likely rise to the crest of the dam before

overtopping can occur, thus eliminating the potential for erosion.

Tailwater conditions will allow approximately 20 percent of the PW

(40 percent of the SDF) to be passed without creating a backwater

condition higher than the dam.

The iron-stained water encountered along the downatresm slope

represents seepage through the dam. This condition daes not present

a hindrance to the nonnal functioning of the dan at this time, however,

the seepage should be monitored quarterly to dete:t any increase in

flow rates which may cause piping within the embankment. If increased

flows should occur, a Professional Engineer with expertise in Geotech-

nical Engineering should be contacted to evaluate the problem and

make recmxrdations for required corrective neasures.
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SECTICN 7 - ASSESSMENT/JMEDIAL MEASURES

7.1 Dam Assessment: The Newman Lake Dam at the time of

inspection appeared in good condition. The appropriate SDF for this

dam is the h PMF. The spillway will pass 20 percent of the PMF (40%

of the SDF) without overtopping, and the dam will be overtopped by 2.3

ft during the SDF. Tailwater conditions will allow approximately 20%

of the PMF (40% of the SDF) to be passed without creating a backwater

condition higher than the dam. The spillway is judged inadequate but

not seriously inadequate.

The roadway embankment immediately downstream of the dam creates

a tailwater elevation during the SDF which exceeds the top elevation

of the dam by 6 ft. The downstream roadway will be overtopped during

the SDF by 4 ft, however, because the low point in the embankment is an

area of shallow fill (5t ft), and the roadway is paved with a heavy

bitxninous concrete surface, a breach in the roadway would be much

smaller than normally predicted. The reduced breach potential would

reduce the downstream hazard significantly.

There is insufficient design data and no construction records

available for this structure, therefore, an accurate check on its

stability cannot be made. Since embankment slopes and crest gcnerally

reet U.S. Bureau of Reclamation reauirments and because the dam has

been subjected to rapid drawdown with no adverse effects, a stability

check is not required. overtopping of the dam is not considered

detrimental since overtopping will likely occur as a result of tail-

-25-
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water conditions created by the downstream restriction.

Maintenance of the dam is considered good.

7.2 aceommnded Remedial Measures: The following remedial

neasures should be implemented within one year of the date of this

report:

7.2.1 Evaluate the downstream roadway embankment to determine

what neasures are required to protect the roadway from breaching

during periods of overtopping. This should be perfonned by a

qualified Professional Engineer.

7.2.2 An emergency action plan should be implemented to warn

downstream dwellings of any dangers which may be imminent.

7.3 Required Maintenance and Observation:

7.3.1 Seepage present along the downstream toe should be monitored

quarterly to detect any increase in flow rates which may cause piping

within the embankment.

7.3.2 Existing trees on the dam should be cut to the ground.

Trees greater than 3 inches in diameter should have their stunps

and root structures removed and resulting holes backfilled.

7.3.3 Uncontrolled vegetation near the outlet structure should

be cut and maintained in the future.

7.3.4 MUskrat burrowing in the embankment should be backfilled.

7.3.5 A staff gage should be installed to monitor water levels.
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PHOIOtGRAPHS



Upstream Face of Dam

Photograph No. 1

Downstream Face of Dam

Photograph No. 2

;~~ I l-



Downstream Channel

(Note Interstate 81 in Background)

Photograph No. 3
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Intake Structure

Photograph No. 4

Outlet Works (Double 12' X 10' box Culvert)

Photograph No. 5
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UNITED STATES DEPARTMENT OF AGRICULTURE
SOIL CONSERVATION SERVICE

ii!?,Box 671
Harrisonburg. Virginia

22801

Feb~ruary 20, 1969

Mr. Gene Wagner
iv. Superintendent of Buildings and Grounds

-7tdison College
t.. Harrisonburg, Virginia 22801

*

Dear Mr. Wagner:

Attached is a report of a study of seepage problems at the

dam near the Port-Republic Road entrance, made at your request.

The report outlines the probable cause and possible dangers

-of the seepage and recommends that the problem be handled by in-

stallation of an earth fill cutoff berm on the upstream~ face of

the dam.

Sincerely yours,

Win. L. Blair, Jr .,
Area Conservationist

* IV-1
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3 SEEPACE PR)BLEM

- -~ at

MADISON COLLEGE DAM

NY Soil Conservation Service
U. S. Department of Agriculture
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..-~ SEEPAGE PROBLEM
o. Madison College Dam

Situation and Procedures Used:

The Soil Conservation Service was requested by tadison College to under-

take a study of seepage problems at the dam near the Port Republic Road en-

trance and make recommendations for their solution. :he request was rout,?(d

-through the SCS District Conservationist for Rockingbam County to the Area

- Engineering Staff and the Area Soil Scientist who jointly investigated the

situation and arrived at the conclusions and recommendations outlined beloq.

A preliminary topographic survey was made of the area below the dam, and soil

borings were made to determine seepage patterns.

Conclusions:

1. There is considerable seepage coming through the portion of the dam

north of the concrete inlet, creating a swampy condition downstreami fro-. the

. :dam. This seepage also causes some instability of the dam which could result

.in failure of the structure.

* " 2. Preliminary investigation indicates that the daTa rests on a thin

layer of permeable topsoil over an almost impermeable subsoil, as shown in

Figure 1. Water is moving through the permeable layer and emerging near the

i' downstream 'toe.

3. If the permeable topsoil had been stripped off and the structure keyed

into the impermeable layer as shown in Figure 2, then with the good fill

material available at this site and the relatively low water levels involved,

probably no appreciable seepage would have occurred.

4. There are two feasible methods of solving the probll, apparent at

Cthis time. One is with an upstream cutoff, and the other is with dowstrea. .

drainage. These two alternatives are discussed as follows:

IV-3
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a. Upstream cutoff: . P .

An upstream cutoff, as shown in Figure 3, should adequately stop

the flow of water through the darn making downstream drainage unnecessary for

I *" 'a dam this low. Advantages of this system are as follows:

(1) Most, if not all, excavation and backfill can be done by

equipment, lowering costs.

t (2) A positive cutoff should be achieved, conserving as much

water as possible.

(3) The 10' berm will dissipate wave action to protect the da..

from erosion. This could be a real problem with a lake of this size.

(4) Probably, material used here can be taken from around the

shoreline, to remove unsightly low water areas.

Possible problems which could be encountered and which would

(7) lessen the effectiveness of an upstream cutoff are:1I

S V". (1) Unforeseen rock conditions under the dam might make it

impossible to achieve a seal.

- (2) Some of the seepage could be from a spring under the dam

" rather than from leakage.

Neither of these conditions is considered likely, but if either

.-of them were encountered, a drainage system as outlined in alternate method b.

would be necessary.

b. Downstream Drainage:

* A drainage system as shown in Figure 4 would adequately handle

the seepage, protect the dam from failure, and elliminate the marshy area below

the dam. The above-ground portion of the drain is neccessary to weight the down-

stream toe, intercept the seepage, and carry It to the subsurface tile system,.

The subsurface portion of the drain by itself would dry up the marsh but it

might not protect the dam adequately. Some disadvantages of this system are:

• . --V-5,



k..

f~RMEABLE SoJ

AI IN4 43 r-

.. ,.~1 FLL. _.

1 .9 .IF



t.'I (1) The filters must be carefully designed, prepared, and

. ".*.: .. ,Installed, and some hand labor will be necessary, all increasing the costs,

(2) 'An adequate outlet for the tile will be hard to achieve

b ecause of the elevation of the channel frorn the dam to the box culvert under

- e Port Republic Road. Even if this channel is lowered as much as possible,

the tile cannot be buried deeply and some iron or steel pipe will be ncctssary

.. ,-,'further.increasing the costs.

- (3) Construction below the dam may involve disturbing the C&P

.telephone cable in this area,-further increasing the costs.
( .- () The dam will still be leaking at an excessive rate which

may result In noticeable water lowering at dry times of the year.

S"(5) This method will not provide a berm to protect the dan

* from wave damage.

-- .*.-.-Recon endations: . that

. S4 Srecomends that:

.1. The upstream cutoff method of seepage control be used in this case.

.. -appears to be the easiest way of handling the problem at lowest cost.

2. -Consideration be given to installing a similar berm south of the

concrete Inlet even though no leakage is apparent here. Appearance would be

.. etter, and the entire dam would be protected from wave erosion.

- 3. No excavation be done near the box inlet. Apparently a good seal

was achieved here in construction, and it would be better not to disturb

this area.

4.: All excavation be done in such a way that no straight up-and-down

banks are created. This would make compactlon of the backfill very difficult. ,

t -. .- -. .



I(N... All backf Ill material be carefully selected clay, placed in 6"1 layvrs

In~ a rather moist--but not wet, condition, and well comipacted with a heavy

sheepsfoot roller.
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APPENDIX V - RERENE

1. Recommended Guidelines for Safety Inspection of Dams,

Department of Army, Office of the Chief of Engineers,

46 pp.

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

Bureau of Reclamation, 1974, 816 pp.

3. Geology and Mineral Resources of Rockingham County,

Bulletin 76, William B. Brent, Virginia, Division

of Mineral Resources, 1960, 174 pp.

4. Section 4, Hydrology, Part 1 Watershed Planning,

SCS National Engineering Handxok, Soil Conservation

Service, U. S. Department of Agriculture, 1964.

5. Hydrameterological Report No. 33, U. S. Department

of Caxierce, Weather Bureau, U. S. Department of Army,

Corps of Engineers, Washington, D. C., April 1956.

6. Technical Paper No. 40, U. S. Department of Camerce,

Weather Bureau, Washington, D. C., May 1961.
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