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Abstract

Pursuant to Public Law 92—367 , Phase I Inspection Reports are prepared
under gui dance contained in the reconinended guidelines for safety
inspection of dams , published by the Office of Chief of Engineers ,
Washington , D. C. 2O31~$. The purpose of a Phase I investigation is
to identify expeditiously those dams which may pose hazards to human
life or property. The assessment or the general conditions of the dam
is based upon available data and visual inspections . Detailed
investigation and analyses involving topographic mapping, subsurface
investigations, testing , and detailed computational evaluations are
beyond the scope of a Phase I investigation; however, the
investigation is intended to identify any need for such studies. -~~~~ 

--

Based upon the field conditions at the t ime of the field, inspection
and all av~itlable engineering data , the Pha~~ I report addresses the
hydraulic,/hydrologi9~ geologic, geotechni9’, and structural aspects of
the dam. /rhe enginØering techniques emplp’yed give a reasonably
accurate issesmse~~ of th~ conditions of/t he dam . It should be
realized that certain e~gineering aspects cannot be fully analyzed
during a Phase I inspe~tion. Assessment and remedial measures in the
report include the requirements of additional indepth study when
necessary.

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

This report is prepared under guidance contained in the
Recoameuded Guidelines for Safety Inspection of Dams , for Phase I
Investigations. Copies of these guidelines may be obtained from the
Office of the Chief of Engineers, Washington, D.C. 20314. The purpose
of a Phase I investigation is to identify expeditiously those dams
which may pose hazards to human life or property. The assessment of
the general condition of the darn is based upon available data and
visua l inspections . Detailed investigation and anal yses involving
topograp hic mapping, subsurface investigations testi ng and detailed
computational evaluations are beyond the scope of a Phase I investi-
gation; however , the investi gation is intended to identify any need
for such studie s.

In reviewing this repor t , it should be realized that the reported
condition of the dam is based on observations of field condit ions 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 end 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 tha t the condition of a darn depends on
numerous and constant ly chang ing interna l and extern il conditions , and
is evolutionary in nature . It would be incorrect to assume tha t the
present condition of the dam will continue to represent the condition
of the dais at some point in the future . Only through continued care
and inspection can there be any chance that unsafe conditions be
detect ed.

Phase I inspections are not intended to provide detailed
hydrologic and hydraulic anal yses . En accordance with the established
guidelines, the spillway design flood is based on the estimated
“Probable Maximum Flood” f or the region (flood discharges that may be
expected from the most severe combination of critical meteorologic and
hydrologic conditions that are reasonably possible) , or fractions
the reof. Because of the magnitude and rarity of such a storm event , a
finding that a spillvay will not pass the design flood should not be
interpreted as necessarily posing a highl y inadequate condition . The
design flood provides a measure of relative spilivay capac ity and
serves as an aide in determinin g the need for more detailed hydrolog ic
and hydraulic studies , considering the size of the dam , its genera l
condition and the downstream damage potential .
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PHASE I REPORT

NATIONAL DAM SAFETY PROGRAM

Name of Dam: Diascund Reservoir Dam #VA 12703
State: Virginia
County: New Kent
USGS Quad Sheet: Walkers
Stream: Diascund Creek
Date of Inspection: 14 December 1978

Diascund Reservoir Dam is a zoned earthf ill structure approximately
5 ,510 feet long and 34 feet high. The dam is owned and operated by
the city of Newport News , Virginia , and supplies water to the Newport
News Water System. A pumping station located on the left portion of
the embankment fu rnishes raw water through a 42 inch reinforced
concrete pipe to filtration plants several miles downstream in the
Newport News , Virginia Water System. The dam is classified as an
intermediate size with a high hazard classification. There is an
ungated concrete spillway (250 feet crest length at elevation 26 .0)
and an emergency earthen spillway ( 300 feet crest length at elevation
28.0 with 10 percent side slopes). The dam is located on Diascund
Creek about 1/2 mile north of U.S. Route 60.

The two spiliways will pass 72 percent of the Probable Maximum Flood
(P W) without overtopping the dam. Based on criteria established by
the Department of the Army , Off ice of the Chief of Engineers (OCR) , the
sp ilivays are rated inadequate, but not seriously inadequate since they
do pass at least 50 percent of the PM!.

The visual inspection revealed no apparent problems and there are no
imaediate needs for remedial measures.

Original 8igne~ b 
Origina l signed by:

Submitted By: JIJ~ S A Approved B~ :~~~~1 
~~. ~~~~~~~~~~~

JA11~~ A. WALSH , P.R. DOUGlAS L. HALL~’
Chief , Design Branch Colonel , Corps of Engineers

District Engineer

Recomended By: Original 81gne~ hp 
LIAR 13 1979

BARE 11. 000DIrI, Date: MIIR 3 J979
lANE M. GOOUWIJ , P.R
Chief , Engineering Division
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VIEW OF LEFT EMBANKMENT

VIEW OF RIGHT EMBANKMENT
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SECTION 1

PROJECT INFORMATION

1.1 General:

1.1.1 - Authority: Public Law 92—367, 8 Aug 72 authorized the
Secretary of the Army , through the Corps of Engineers to initiate a
national program of safety inspections of dams through the United
States. The Norfolk District has been assigned the responsibility of
supervising the inspection of dams in the Comeonwealth of Virginia.

1.1.2 Purpose-of Inspection: The purpose is to conduct a Phase I
• inpsection according to the Recosuended Guidelines for Safety

Inspection of Dams (Appendix V’, Reference 4). The ~~Tn responsibilityis to expedT!i~~!y identify those dams which may be a potential
hazard to human life or property.

1.2 Project -Description:

1.2.1 Dam and Appurtenances: Diascund Reservoir Darn is a zoned
earthf ill structure about 5 ,510 feet long and 34 feet high. The crest
of the darn is 36 feet wide and is at elevation 34.42. A road that
transverses the left embankment raises the elevation to 34.82. The
upstream slope is 3 horizontal to 1 vertical (3H:IV) from crest to
elevation 16.0, 5.5:1 to elevation 12.0 and 5:1 to the heel of the
darn. The downstream slope is 3:1 from crest to elevation 14.0, 4:1 to
elevation 8.0, and 3:1 to the toe of the dam.

The embankment has an impervious core keyed into a marine deposit
formation and a foundation toe drain. Plan views and profiles of the
embankment are shown on Drawings 2 , 3, 4 , and 5 , Appendix I.

The principal concrete spillway is ungated and has a crest length of
250 feet with the crest elevation at 25.0 and vertical side slopes.
Wooden flashboards raise the crest of the spillvay to elevation 26.0.

The emergency spiliway is a vegetated earth side—channel spillvay
located on the extreme right portion of the embankment . It has a
crest length of 300 feet with a crest at elevation 28.0 and side
slopes of 10 horizontal to 1 vertical .

A pumping station that supplies mater to the Newport News Water System
is located on the left embaj ikment . The bricked structure contains
pumps capable of discharging 30 million gallons per day .

Two 4—foot by 6—foot sluice gates with invert at a low level
(elevation 1.0) permits withdrawal of water from the bottom of the
reservoir . The sluice gates discharge into an 8—foo t by 10—foot
tunnel running through the dam below the pump station.

1— 1
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1.2.2 Location: Diascund Reservoir Dam is located on Diascund
Creek, 1/2 mile upstream of U.S. Route 60.

1.2.3 Size Classification: The dam is classified as an
“intermediate ’ size structure because of its maximum storage potential
of 18,000 acre—feet.

1.2.4 Hazard Classification: The darn is located 1500 feet
upstream oUfóur houses and is therefore given a high hazard
classification in accordance with guidelines contained in Section
2.1.2 of Reference 4, Appendix V. The hazard classification used to
categor ize dams is a function of location only and has nothing to do
with its stability or probability of failure .

1.2. 5 Ownership : City of Newport News , Vir ginia. d
1.2.6 Purpose : Recreation and water supply.

1.2.7 Design and Construction History : The darn was designed by
Malcolm Pirnie Engineers and constructed by Carpenter Construction
Company . Construction was completed in 1963.

1.2.8 Normal Operational Procedures: The pump station located on
the left embankment can pump a maximum 30 million gallons of raw water
per day to filtration plants operated by the city of Newport News.
This operation is used during dry period s and high demand periods .
Otherwise , the operation is automatic, passing excess flows over the
ungated spilivay as the pool level rises above elevation 26.0.

1.3 Pertinent Data:

1.3.1 Drainage Areas: The dam controls a drainage area of 43.5
square miles.

1.3.2 Discharge at Dam Site:

Maximum Known Flood Approximately 825 c.f .s.

Principal Spillvay
• Pool level at top of dam 20 ,157 c.f.s.

Emergency Spillway
• Pool level at top of dam 20 ,740 c.f.s.

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

*

_ _ _ _ _ _ _  
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Table 1.1 DAM AND RESERVOIR DATA

Elevation
feet , Area, Acre— Watershed, Length,

Item rn.s.l. acres feet 4.nches miles

Top of dam 34.82 2,680 18,000 7.8 6 .2
Emergency spillvay crest 28.0 1,560 14,300 6.2 4.9
Principal spillway crest (a)26.0 1,340 12,200 5.3 3.8
Streamb ed 0.0+ — — — —

(a) At top of the flaehboards.
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SECTION 2

ENGINEERING DATA

2.1 Design: Design data was provided by the owners. No information
was available through the designers, Malcolm Pirnie Engineers. The data
reviewed included the following.

a. As—built drawings indicating plans, elevations, and sections of
the darn and appurtenant structures. Also shown on the drawings are test
boring locations, Appendix III .

b. Test borings by Froehling and Robertson , Inc., March 1960 ,
Appendix V.

No stability calculations , soil and geology reports, or
hydrologic/hydraulic calculations were available for review.

2.2 Construction: There were no available construction records.

2.3 Evaluation: The as—built drawings and test borings were adequate.
No construction reports were available to evaluate construction methods or
alterations. However, as—built drawings were available during the
inspection , and external structures appear to be in accordance to the
drawings.

2-1
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SECTION 3

VISUAL INSPECTION

3.1 !! ~~in s:

3.1.1 General : The results of the 14 December 1978 inspection are
recorded in Appendix III . At the t ime of the inspection, the pool
elevation was 26.0 m.s.l .  Ground conditions were wet and soft due to
recent moist weather. There were no recorded previous inspections of the
dam.

3.1.2 Dam: The embankment is in good condition. However , the right
embankment , and the emergency spillway and its isuediate downstream area
are heavily vegetated with tall grass and coniferous trees. Also , a
portion of the downstream right embankment abuting the left side of the
emergency spiliway has eroded. Vehicle access to the right embankment was
prohibited due to wet conditions. Access was limited to a half—mile hike
through mud and water. The left embankment is landscaped and has several
trees planted by the city along the road that transverses the crest of the
dais. Some trees were recently cut down on the upstream slope of the
embankment .

3.1.3 Appurtenant Structures: The intake structure was submerged
which inhibited visual observation. The discharge outlet below the pump
station appeared in good condition.

3.1.4 Principal Spillway: The spillway is in good condition,
including the wooden flashboards. The discharge channel is in good
condition except for some damage to two concrete panels on the right
portion of the channel due to settlement.

3.1.5 Emergency Spiliway: Tall grass and coniferous trees were
growing in the emergency spillway.

3.1.6 Reservoir Area: The reservoir area had some minor erosion
upstream of the dam due to wave action. Small recent ly cut trees were
floa ting near the riprap on the upstream slope.

3.1.7 Downstream Channel: The downstream channels for the drawdown
outlet and principal spiliway appear in good condition. The dicharge
channel of the emergency spillvay is overgrown with tall grass and
coniferous trees.

3.2 Evaluation: Overall the dam appears to be in good condition.
The inspection revealed certain preventive maintenance items which should
be schedule as part of an annua l maintenance program. These are :

3—1
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a. Improve access to right embankment to allow vehicle access .

b. Include right embankment in regular maintenance.

c. Repai r erosion of right embankment.

d. Remove trees in upstream riprap . 
-

e. Remove tree growth from embankment and emergency spillway .

_  _  _  
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SECTION 4 4
OPERATIONAL PROCEDURES

4.1 Procedures: The Diascund Reservoir provides raw water for
fil tration plants operated by the city of Newport News, Virg inia. During
dry periods and high demand periods water is withdrawn up to 30 million
gallons per day from the reservoir to supplement the water supply. The
reservoir is normally maintained between elevations 20.0 feet is. s.1. and
26.0 feet m.s . l . ;  however, this is not always possible. Excess flow is
automatically passed over the spillway . Two 4 by 6 foot sluice gates can
be operated to drain the reservoir.

4.2 Maintenance of Dam: A routine maintenance program has not been
established for the Diascund Reservoir Dam, although some periodic
maintenance has occurred . Large trees have been removed recent ly from the
embankment ’s upstream stop. protection.

4.3 Warning System: At the present t ime, there is no warning system
or evacuation plan in operation.

4.4 Evaluation: The darn does not require an elaborate operational
and maintenance procedure. However , an annual maintenance and inspection
program should be initiated to help detect and control problems that may
occur. 

4—1
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SECTION 5

HYDRAULIC/HYDROLOGIC DES IQ~

5.1 Design: There are no original hydraulic or hydrologic design data
available for the Diascund Dam.

5 .2 Hydrologic Records: None were available.

5.3 Flood Experience: The maximuc observed flood reached was
approximately 1 toot high in the principal spillway or elevation 27.0.

5.4 Flood Potential: The Probable Maximum Flood (PM?) , 1/2 PM?, and
100—Year Flood were developed and routed through the reservoir by use of
the HEC—1DB computer program (Reference 1, Appendix V) and appropriate
unit hydrograph, precipitation, and storage—outflow data. Clark’s Tc and
R coefficients for the local drainage area were estimated from basin
characteristics. The rainfall applied to the developed unit hydrograph
was obtained fro. the U.S. Weather Bureau Publications (Referenc e 2 and 3,
Appendix V). Losses were estimated at an initial loss of 1 inch -and a
constant loss thereafter of 0.15 inch/hour.

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

Regulated releases from Diascund Reservoir supplement raw water
demands to filtration plants owned by the city of Newport News1 Virginia.
Two 20—inch reinforced concrete pipes allow water to discharge at an invert
elevation 31.0 t4rough the dam and flov into a 42—inch pipe that supplies
Harvood’s Mill Reservoir and Lee Hall Reservoir with raw water. The
saximum withdraval of water for filtration is 30 million gallons per day.
Water also flows past the dam over the principal spillway and the emergency
spillway in the event water in the reservoir rises above the crests of the
spillways .

The storag e curve supplied by the owners was extended above the top of
the flashboards . Rating curves were developed for the principal spillway ,
emergency spillvay, non—overflow section of dam, and drawdown outlet. In
routing bydrographs through the reservoir , it is assumed that the initial
pool level was at the principal spillwsy crest (top of flashboards).

5.6 Overtop~ing Potential: The probable rise of the reservoir and
other pertinent i.nforaaticn on reservoir performance is shown in the
following table:

_ _  _ _   _ _ _ _ _ _ _
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Table 5.1 RESERVOIR PERFORMANCE

Normal Rydrograph
Item Flow 100—Year !~ 1/2 PM? PM? ~~.

/

Peak flow, c. f .s .
Inflow 44 16,384 35 ,513 71,026
Outfl ow 44 11,374 35 ,376 70 ,900

Maximum el vation ,
f t . ,  m.s. l .  26 .0 30.1 33.41 35.90

Principal spillway
(.1 26 .0)

Depth of flow,
f t .  — 4.1 7.41 9.9

Duration , hours — 5.8 12.0 12.4
Velocity , f.p.s. — 6.7 9.0 10.4

Emergency Spillway
(.1 28.0)

Depth of flow,
f t .  — 2.1 5.41 7.9

Duration , hours — 14.0 18.0 22.0
Velocity , f .p.s .  — - 4.3 7.0 8.4

Non—overflow section
(el 34.82)

Depth of flow,
f t .  — — — 1.1

Duration , hours — — — 4.0
Velocity , f.p.s. — — — - 

3.1

Tailwater elevation,
f t . ,  m.s.l . 3.0+ — — —

1/ Th. 100—Tear Flood (1 percent Exceedence Frequency Flood ) has one chance
— in 100 of being exceeded in any given year .

2/ The Probable Max imum Flood is an estimate of flood discharges that may
— be expected from the most severe combination of critical meteorologic

and hydrologic conditions that are reasonably possible in the region.

5 .7 Reservoir Em~tyina Potential: Two 4—foot by 6—foot sluice gates are
available for devateri ng the reservoir to elevation 1.0. The low level
opening through the dam will permi t withdrawal of about 1,389 c .f .s .  with
reservoir level at th~ crest of the principal spiliway and essentially
dewatsr the reservoir in less than 7 days.

5—2
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5.8 Evaluation: Based on the size ( inter mediate ) and hazard classi—
fication (high) the recoamended Spillway Design Flood appropriate tu this
dam is the PM?. The principal sp illway and emergency spillway will pass 72
percent of the PM? without overtopping the darn. The PM? will overtop the
dam for a duration of 4 hours and reach a maximum of 1.1 feet over the top
of the dam.

Conclusions pertain to present day conditions and the effect of future
development on the hydrolo~~ has not been considered.

I
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SECTION 6

STRUCTURAL STABILITY

6.1 Foundation and Abutments: The dam is located in the Atlantic
Coastal Plain of Southeastern Virginia. The area soils generally consist of
Pliocene—Holocene Columbia Group deposits overly ing the Yorktown Formation
of the Miocene series. The profile of the foundation varies considerably.
Based on the as—built elevations and the test bori ngs , the dam foundation is
keyed into the Yorktown Formation. The abutments are keyed into the over-
lying soils. Profiles of the foundation are shown on Drawings 2 and 3,
Appendix I. The boring logs are in Appendix IV.

6.2 Embankment: Based on the profiles shown on Drawing 4, Appendix I,
the embankment consist of sandy soil with a core material keyed into the
foundation. Available data does not specify the characteristics of the
embankment materials.

6.3 Stability: No stability calculations were available.

6.4 Seismic Stability: The dam is located in Seismic Zone 1.
Theref ore, according to the Recomeended Guidelines for Safety Inspection of
Dams, the darn is considered to have no hazard from earthquakes provided
TE~ Eic stability conditions are satisfactory and conventional safety margins
exist.

6.5 Evaluation: The visual inspection revealed, no evidence of
instability or stress of the embankment. Therefore, based on the inspection
and as—built drawings, the dam appears stable.

6—1
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SECTION 7

ASSESSMENT, RECOMMENDATIONS/REMEDIAL MEASURES

7. 1 Assessment: The Diascund Reservoir Dam , as observed 14 December
1978, appears sound without indication of instability or unsafe operation.
Available engineering data was limited to as—built drawings and test borings.
The visual inspection uncovered no apparent problems that threaten the
integrity of the dam. There is no regular maintenance program. The
operational procedures provide measures to drain the lake .

Reference 4, Appendix V , recomeends a Spillvay Design Flood equivalent
of the PM?. Since the principal spillway and emergency apillvay pass only
72 percent of the PM?, the spiliways are considered inadequate, but not
seriously inadequate since 50 percent of the PM? is passed without
overtopping.

Based on the visual inspection and review of existing records, there are
no apparent problems that require imeediate action.

7.2 Reccmeendations/Remedial Measures: There is no imeediate need for
remedial measures. However, the following actions are suggested and should
be initiated within 12 months. These measures are suggested for monitoring
and maintenance purposes only.

a. Improve access to right embankment to allow vehicle access.

b. Include right embankment in regular maintenance.

c. Repair erosion of right embankment.

d. Remove trees in upstream riprap.

e. Remove tree growth from embankment and emergency spiliway.
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APPENDIX III

PHASE I — FIELD OBSERVATIONS

Na.. of Da.: Diascund Reservoir Da. (VA 12703)
County: New lent State: Virginia
Coordinate.: Lat. 3725.8 Long. 7654.0
Dat. of Insp.ctian: 14 Decanber 1978
Weather: Fair
Te.p.rature: 450 p
Pool Elevatio n at Ti.. of Inspection: 26.0~ s.s.l.Tailwater at Ti.. of Inspection: 3.0+ in.s.1.

Norfolk District Inspection Personnel:

ii. Robinson, Hydrology
Jeff Irving, Coordinator
Dave Pezza Soils

Oth.r attendees:

Char lie Crowder , Utility Engineer
Ed L.tt Reservoir and Watershed Supervisor
Danny P itt s , P i p  Stat ion Operator

1. ~~IIERAL: At the tiae of the inspection , the level of the water in
the reservoir was 26 .0+ .

2. E1lRAN~~ NT: Vehicle access to the right embankaent was
non—existent due to wet conditions. Only one person was able to walk 1/2
all. through aid and water to inspect the anbankanat . The face of this -

portion of the eabankaent and eaergency spillway were covered with tall
grau and coniferous trees up to 12—inches in diaiseter. The area
l ediately doanstrean of the eaergency spiliway was heavily vegetated
with the aan typ. of trees.

The left e.banka.nt is landscaped and has several trees along the
road that transverses the crest of the daa. The trees were planted by the
city.

2.1 Surface Cracks: The slopes, crest , and abutaent contacts were
inspected and no cracks were found . However, the face of the right eabank—
aent was covered with thick vegetation lehibiting a thorough investigation.

2.2 Unusual Movesent: No unusual aoveaent of the dan was noted. The
vegetation iehibited observations.
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2.3 $lou hin or Erosion : No sloughing was noted . A portion of the
downstream ri t e ankment abuting the left of the emergency spiliway has
eroded (see photos) and should be repaired.

2.4 Ali ut: The vertical and horizontal alignment of the dam did
not deviate ron the as—built drawings.

2.5 Riprap: No riprap failures were found on the upstream face of
the dam. Small trees less than 2—inches in diameter were growing in the
upstream slope protection on the right embankment and should be removed.

2.6 Junctions: No problems were observed at the junctions of the
embankment and abutments, and spiliway and dam.

2.7 ~~~~ No seepage was observed.

2.8 Foundation Drain.: Drains were not observable, but the downstream
area was unusually wet. According to Danny Pitts, Pump Station Operation,
the wetness is due to discharge from toe drains.

3. Water Works:

3.1 Intake Structure: The intake structure at the pump station is
submerged below the normal pool elevation.

3.2 Outlet Work s: Two 20—inch reinforced concrete pipes at elevation
31.0 furnish raw water through the dam to a 42—inch raw water pipe that
supplements Lee Hall Reservoir a~d Harvood

t $ )IiU Reservoir when needed .
The pipes are buried underground and could not be observed .

4. Spiliways:

4.1 Principal: A st illing basin extends fro. the to. of the dam to
approximately 20 feet downstream. The discharge channel is in good
condition except for some damage to two concrete panels on the right
portion of the channe l due to settlement . Baffle blocks and chute b locks
are placed ac ross the basin to dissipate energy and protect the i ediate
downstream area. The channe l is about 5 feet deep and 50 fee t wide with
lanediate flood plain flat and wide . The tailwater was approxi matel y 3.0
feet m.s.l.

4.2 Emer enc : An earthf ill, side channel located on the extreme
• right porti on o the embankment has never been used . Tree. have grown on

the crest and in the downstream area of the discharge channel.

5. Reservoir: Th. area surrounding the upstream reservoir consists
of mild slopes with some wooded terrain and some open fields. No obser—
vations of sediment could be made. The water was clear with little debris.
Recent ly cut trees from up.tr~aa face of dam are float ing in reservoir but
pose no problems because of their small size.
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6. Downstream Channel: Two channels , one below the principal
spillway and one below the drawdown outlet were observed. The channel
below the principal spillway was flowing and the surrounding terrain was
flat . The channe l below the drawdown outlet was ponded with little or no
apparent seepage discharge from two 4—foot by 6—foot sluice gates below
the pump statio n . The reason for the pond or the amount of flow could not
be determined because of swamp conditions downstream.

7. Instrumentation: A gage in the pump station provides the reservoir
elevation.
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