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PHASE I REPORT
NATIONAL DAM SAFETY PROGRAM

Name of Dam: Dam on the Headwaters of Squall Creek

State Located: Virginia
County Located: Patrick
Coordinates: Lat: 36 39.4; Long: 80 27.9
Stream: Tributary of Squall Creek
Date of Inspection: 15 December 1977

The 87 feet high dam on the headwaters of Squall Creek was neither
designed nor constructed by approved state of art methods. Despite
these major shortcomings, the only visible signs of distress are the
severe erosion on the downstream slope and minor seepage, flowing
clear, at the downstream toe. Hydraulic analyses indicate that the
existing spillway is adequate for the probable maximum flood; however,
in the event of a dam failure a possible hazard does exist for the
downstream inhabitants. Because of this hazard potential and the lack
of available design and construction data, it is recommended that the
owner solicit the services of a qualified consultant to evaluate the
stability of the dam. The results of this evaluation shall be
forwarded to the Commonwealth of Virginia, Attention: State Water
Control Board, no later than 180 days after receipt of the Phase I
Inspection Report. The alternative to this recommendation would be
draining the reservoir and removing the earth dam. If this latter
alternative is not considered acceptable, every effort should be made
to arrest and prevent further erosion from occurring on the downstream
slope until the dam can be adequately evaluated. In addition to the
erosion prevention, a plan or method of dewatering the reservoir should
be established to supplement the existing 8-inch corrugated pipe.

Approved:

ALD H.
LTC, Corps of Engineers
Acting District Engineer
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DAM ON THE HEADWATERS OF SQUALL CREEK - OVERVIEW OF DAM FROM LEFT ABUTMENT




p® PHASE I INSPECTION REPORT
NATIONAL DAM SAFETY PROGRAM
DAM ON THE HEADWATERS OF SQUALL CREEK: I.D. #VA14101

1. Project Information

1.1 General \\\\

X/

1.1.1 Authority. Public Law 92-367, 8 August 1972, authorized
the Secretary of the Army, through the Corps of Engineers, to initiate
a national program of safety inspection of dams throughout the United
States. The Norfolk District has been assigned the responsibility of

supervising the inspection of dams within the Commonwealth of Virginia. -

1.1.2 Purpose of Inspectiéh~47The purpose of the Phase I
investigation program is to identify expeditiously those dams which may
be a potential hazard to human life or property.

1.2 Description of Project L /85 Fil ACT

1.2.1 Description of Dam and Appurtenances. The dam on the
headwaters of Squall Creek is an earthflll structure with a maximum
height of approximately 87 feet. The crest width varies from 17 to 26
feet. The downstream embankment slope varies from 3h to 1v near the
crest to 2.5h to 1v near the bottom. This slope transition occurs at a
vertical distance of approximately 35 feet below the crest. The
visible portion of the upstream face has a slope of approximately 4h to
1v; however, it appears that the slope flattens to 6h to 1v near the
existing pool level. The only permanent means of lowering the water
level is a partially obstructed 8 inch corrugated pipe which runs
through the dam and surfaces at the downstream toe. An emergency
spillway with a crest elevation approximately 4 feet below the dam
crest has been cut into the undisturbed subgrade on the left abutment.

1.2.2 Location. The dam is located on a tributary of Squall
Creek in Patrick Eounty, Virginia.

1.2.3 Size Classification. The Squall Creek dam with its maximum
height of 87 feet and maximum storage capacity of 200 acre feet is
classified in the intermediate category.

1.2.4 Hazard Classification. The immediate downstream population
is estimted at approxIEEter 10 persons. Based on this estimate the
dam has been placed in hazard category II.

1.2.5 Ownership. The dam is currently owned by Wilton A. Stanley
who lives in Claudeville, Virginia.
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1.2.6 Purpose of Dam. The dam was originally constructed to ’ .
create a recreation lake for a proposed subdivision. However, the
proposed development was never constructed thereby negating the
original purpose.

1.2.7 Design and Construction History. The dam was constructed
in 1970 by the original owners, Messrs. Crossingham and Lewis. There
are no known design or construction records available. Discussions
with Mr. Stanley indicated that the dam was constructed of local
residual material with no design or quality control measures. Hand
auger borings performed by the Wilmington District (SAW) in June 1976
confirmed this lack of quality control. A report of the SAW inspection
is attached as Appendix III.

1.3 Pertinent Data. The only available data were acquired
through the visual inspections by the Wilmington District and the
Norfolk District and through the use of U.S.C.G.S. topographic maps.
Using these sources and sound engineering judgement, the following
pertinent data were derived:

1.3.1 Draingge Areas. The drainage area above the dam is
approximately acres. he total drainage area of Squall Creek is
approximately 1,165 acres.

1.3.2 Diacharge at Damsite.

1.3.2.1 The maximum flood at the damsite is unknown.

1.3.2.2 The only diversion outlet is an 8 inch corrugated pipe
which is apparently 5¥oc553 or partially collapsed.

1.3.2.3 The existing spillway is ungated and supports an
estimated capacity of 556 efs with 1 foot of freeboard.

1.3.3 Elevation (ft above MSL). The following elevations were
estimated from a U.S5.C.G.S. topographic map.

1e3:3.1 Top of DEB . « « o o o o s = s 5 « » 2508
1.3.3.2 Maximum pool-design discharge . . . 2584
1.3.3.3 Full flood control pool . . . . . . Unknown
1.3.3.4 Recreation pool . . . . . . . . . . Unknown
1.3.3.5 Spillway crest (ungated) . . . . . . 2581
1.3.3.6 Upstream diversion pipe invert . . . Unknown
1.3.3.7 Downstream division pipe invert . . 2500
1.3.3.8 Stream bed at center line of dam . . Unknown
1.3.3.9 Maximum tailwater . . . . . . . . . Unknown
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1.3.4 Reservoir

1.3.4.1 Length of maximum pool . . . . . . . 1075 feet

1.3.4.2 Length of recreation pool . « Unknown

1.3.4.3 Length of flood control pool . Unknown

1.3.5 Storage (acre-feet)

1.3.5.1 Recreation pool . . « « « « « « « & Unknown

1.3.5.2 Flood control pool . « « « « « « « & Unknown

1.3.5.3 Storage at Crest of Spillway . . . . 170

1.3.5.4 Maximum pool . « « « « « « ¢ « o . . 195

1.3.5.5 Design surcharge . . . . . . b R 2

1:3:5.0 ToD of dBm .« s o s o e et el 202

1.3.6 Reservoir Surface (acres)

1.3.6.T Top Of DEW « « » o s o & o s & s 5 & 7.4

1.3.6.2 Maximum pPool . « . « « « « 4+ « o o . 7.0

1.3.6.3 Flood control pool . « « « « « « . . Unknown

1.3.6.4 Recreation pool . . . . . . « . . . Unknown

1.3.6.5 Spillway crest . . . « « « + « & . . .5

1.3.7 Dam

Ta3elsl '"BTYB@ v o v ole e m v e e Earthfill

1.3.7.2 Length . . . . . Lol e s e 350 feet

1373 HOEGHE - = v s s & i o visaeien 87 feet

T.3.T8 Top Wdth . o o « o 0 & o wiis s 21 feet I l4feet

1.3.7.5 Sides Slopes . . . . « « &« « « & U/s 4:1, D/S 3:1 to
2.5:1 near toe

Faob 0 CORRIE « v v v i n e e e e e N/A

1.3.7.7 Impervious Core . . . . . . . . N/A

13T 0 Cabotl « i v v 6 v o % w6 o Unknown

1.3.7.9 Grout curtain . . . . . . .« « « N/A

1.3.8 Diversion Outlet

1o3:0.1 TYPE ¢ = o v 5.5 5 s 4.5 o 5 58 8 inch diameter, helical
corrugated pipe

1.3.8.2 Length . . . . . .. ... . . . Unknown

1:.2.8:3 Clomuat® . o « « o 6 0t o v v & N/A

1389 000D © & o ¢ o & v v v 6w e D/S only

1.3.8.5 Regulating Facilities . . . . . None
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1.3.9 Spillway

1.3.9.1 Type . . . . . « ¢+« v+« . .. . Ungated, - ontrolled,
grassed
1.3.9.2 Length of weir . . . . . . . . . averages 21 feet
1.3.9.3 Crest elevation . . . . . . . . 2581 feet MSL
1.3.9.4 u/ScChannel . ... ......N/A
1.3.9.5 D/SChannel . . . . ... ... 2% slope
*1.3.10 Regulating Outlets None

2. Eggineerigg Data. There are no known design or construction
records available. s previously stated, the only data available for
evaluating the dams safety was derived from the visual inspections.

3. Visual Inspection

3.1 Findiggs

3.1.1 General: The Phase I inspection of the dam on the
headwaters of Squall Creek was performed on 15 December 1977. The
inspection was accomplished at the request of the State Water Control
Board because of the known potential hazard to the downstream
residents. A previous visual inspection has been performed by the
Wilmington District in June 1976 at the Commonwealth's request. A copy
of their inspection report is attached as Appendix III.

3.1.2 Dam

3.1.2.1 Embankment. The earth fill dam was constructed from
local residval material which had been weathered from underlying schist
or phylite bedrock. The only sign of distress on the embankment was
the severe erosion on the downstream slope. The erosion gullies
ranging in depth from 6 inches to 3 feet were more pronounced near the
abutment contacts where surface runoff was being channeled from the
abutment slopes. Vegetative cover ranged from adequate near the dam
crest to nonexistant in the areas of severe erosion. The visible
portion of the upstream slope was 4h to 1v.

3.1.2.2 Seepgge. An estimated seepage of less than 0.1 ¢.f.s.
was noted at t ownstream toe. The seepage was eminating from a
swampy area approximately 30 feet downstream of the toe and from piles
of stumps, fallen trees and vegetative debris at the downstream toe.
The seepage was flowing clear indicating material piping was not
occurring. Clear flow was also noted by the SAW during their 1976
inspection. One seepage exit point was noted in the swampy area;
however, for the most part, the tree debris and tall grass obscurred
the exact exit points. No seepage was observed on the embankment.
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3.1.3 Appurtenant Structures. The only appurtenant structure is
the 8 inch corrugated pIpe wnich 1s the only visible means of
regulating the level of the reservoir. The effluent invert,
approximately elevation 2500' MSL, is approximately 60 feet from the
confluence of the unnamed tributary and Squall Creek. The effluent
flow rate was estimated at 0.1 c.f.s. at the time of the inspection.

It should be noted that the flow estimated by SAW with a cap cover over
the pipe was approximately the same as the flow with the cap removed.
The relatively low flow indicated that the pipe is either blocked by
debris or partially collapsed.

3.1.4 Reservoir Area. The reservoir is relatively small, 7
acres, with steeply sIopIng boundaries. These partially wooded slopes
range from near vertical on the south shore to 10h to 1v at the west
end. The north slopes have been exposed as a result of the borrow
operation for the dam. As a result of this operation severe erosion
will cause excessive sedimentation in the reservoir until the slopes
are protected by vegetation.

3.1.5 Downstream Channel. The downstream creek channel is
flowing on rock and the width varies from 10 to 25 feet with overbanks
2 to 6 feet above the stream bed. There is a difference in elevation
of approximately 1000 feet from the dam site to the confluence of
Squall Creek and Dan River, a distance of approximately 1.1 miles. The
slope for approximately one-half mile below the dam is approximately 4
percent. At this point, the stream bed drops approximately 700 feet at
a v to Th slope and then flattens again near the Dan River
confluence. The overbanks are thickly wooded which would retard large
flows and dampen potential flood waves. The nearest inhabited area is
located adjacent to the confluence of Squall Creek and the Dan River.

3.2 Evaluation. As indicated by the visual inspection report,
the dam has not been properly maintained, especially, the downstream
slope. Efforts have been made by Mr. Stanley to fill the erosion
gullies and seed the slopes; however, these efforts have not been
successful in preventing erosion as evidenced by the attached
photographs. Continued erosion could possibly cause a failure of the
dam. In addition to the severe erosion problem, the limited ability to
regulate the reservoir level is highly undesirable. The existing 8
inch corrugated pipe is not adequate, especially in its impaired
condition. :

4, ggerational procedures. There are no maintenance or warning
systems associa W s structure. This fact is undesirable for a

structure of this magnitude.




TR i

g

5 Hydraulic/Hydrologic Data

5.1 Design Data. The one percent flood, the standard project
flood (S.PTF.) and the probable maximum flood (P.M.F.) were routed
through the spillway with the beginning pool level assumed at the crest
of the emergency spillway. A summary of the routing calculations are
attached with the hydrologic and hydraulic data in Appendix II. The
probable maximum flood for the entire drainage area (1165 acres) of
Squall Creek above its confluence with the Dan River yielded a flow of
8,400 cfs. or approximately 12 times the peak for the area above the
dam. In terms of volume during a PMF, the dam is only controlling
approximately 7 percent of the flood .aters at the location of the
nearest inhabitants.

5.2 Visual Observations. The spillway has been excavated through
undisturbed grouna With an exit channel slope of approximately 2
percent. This spillway slope and geometry can support velocites up to
T feet per second provided a vigorous grass cover is maintained.
Spillway erosion is anticipated for floods more severe than the SPF.

5.3 Overtopping Potential. The flood routing calculations
indicate that the existIng spiIlway will pass the probable maximum
flood without overtopping.

5.4 Evaluation. 1In the event of a dam failure, particularly in
the absence of local flooding, a possible hazard exists for those
inhabitants presently located 1.1 miles downstream of the dam. Any
future development closer to the dam's downstream face would create a
higher hazard potential.

6. Evaluation of Structural Stability

A theoretical analysis of the dam's stability was not possible
because of the lack of pertinent design and construction data.
However, a visual inspection of the embankment slopes indicates a
favorable comparison with earth dams that have proven safe in service.
The relatively flat slopes create a massive earth structure to retain a
relatively small reservoir. However, the lack of quality control
during construction resulted in a loosely placed fill of micaceous
silts and clays. This condition is conducive to piping and possible
slope failures. The severe erosion on the downstream slope will also
adversely affect the stability of the dam if allowed to continue.
However, a comparison between the Norfolk District and the Wilmington
District inspections indicates that no adverse changes have occurred
since the June 1976 inspection.




T. Assessment and Remedial Measures

7.1 Dam Assessment. The data acquired from the visual
inspections by SAW and NAC was used as a basis for evaluating the
safety of the dam on the lieadwaters of the Squall Creek. The
fiydrologic and hydraulic znalyses indicate that a potential hazard does
exist despite the fact that the spillway is capable of controlling the
probable maximum flood. There are no obvious signs of failure to
warrant urgent remedial treatment. However, the severe erosion and the
lack of pertinent design and construction records dictate the need for
a detailed analysis of the earth structure. Therefore, it is
recommended that a qualified consultant be enlisted by the owner to
evaluate the stability and safety of the dam. This evaluation should
include an analysis of the foundation conditions, a stability analysis
of the earth embankment and a seepage analysis. The alternative to an
extensive evaluation of the dam's stability would be draining the
reservoir and removing the dam. Considering that the dam serves no
useful purpose, this alternative might be the most desirable.

7.2 Remedial Measure. The severe erosion problem should be
addressed immediately to prevent further slope deterioration. After
filling and seeding the existing gullies, measures should be taken to
prevent erosion while the vegetative cover is being established. 1In an
effort to prevent further erosion, surface runoff from the adjacent
abutments should be redirected away from the embankment slopes.

T.3 Recommended Operation and Maintenance Procedures. In
addition to preventing the embankment erosion, the owner should
establish a program to monitor the seepage flow at the downstream tow
and the effluent flow from the 8 inch corrugated pipe. The monitoring
program should be implemented to insure that material piping and
increased seepage do not occur at a later date. A method of dewatering
the reservoir should also be established in case the structural
stability of the dam deteriorates and becomes an immediate threat to
the downstream inhabitants.
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TOPO GRAPHY OF DAM AND SURROUNDING AREA
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Appendix I

Check List - Visual Inspection
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Appendix II

Check List - Engineering Data
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CHECK LIST
HYDROLOGIC AND HYDRAULIC DATA
ENGINEERING DATA

DRAINAGE AREA CHARACTERISTICS: 81 acres
ELEVATION TOP NORMAL POOL (STORAGE CAPACITY): Not Applicable
ELEVATION TOP FLOOD CONTROL POOL (STORAGE CAPACITY): Not Applicable
ELEVATION MAXIMUM DESIGN POOL: Dependent of freeboard
ELEVATION TOP DAM: Estimated at 2585' MSL
CREST:

a. Elevation - Approximately 2581' MSL

b. Type - Uncontrolled, grassed, emergency spillway

c. Width - Varies from 17 to 26 feet, averages 21 feet

d. Length - 300 feet

e. Location Spillover - 250 feet north of left abutment
f. Number and Type of Gates - None

i OUTLET WORKS:
i a. Type - 8 inch helical corrugated pipe
b. Location - Downstream toe/runs through dam
c. Entrance inverts - Unknown
d. Exit inverts - Approximately 2500' MSL
) e. Emergency draindown facilities - None

HYDROMETEOROLOGICAL GAGES:

W T R L N T

a. Type - Non-recording precipitation
b. Location - Meadows of Dan
¢. Records -

MAXIMUM NON-DAMAGING DISCHARGE: Unknown

E Flood 1% 1/ SPF 2/ PMF 3/
i Reservoir:
Peak inflow (c.f.s.) 260.0 317.0 708.0
Peak elevation (feet, m.s.l.) 2,582.3 2,582.8 2,584.3
Remaining freeboard (feet, m.s.l.) 2.7 2.2 QT
Spillway:
Peak outflow (c.f.s.) 180.0 250.0 585.0
Peak velocity (f.p.s.) 6.1 6.7 8.5
Duration U4 f.p.s. (hrs.) 2.5 6.0 7.0
Duration 6 f.p.s. (hrs.) 0.5 1.5 5.0
Duration 8 f.p.s. (hrs.) 0 0 1.0




——
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1/ The 1 Percent Exceedence Frequency Flood has 1 chance in 100 of
being exceeded in any given year.

2/ The Standard Project Flood is an estimate of flood discharges
that may be expected from the most severe combination of meteorologic and
hydrologic conditions that are considered reasonably characteristic of
the geographical region involved, excluding extremely rare combinations.

3/ The Probable Maximum 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.
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SAWEN-DY 2 July 1976

MEMORANDUM FOR RECORD

SUBJECT: ( Iaspection of Dam on Headwaters of Squall Creek, Patrick
County, VA. ' )

1. Datc of Inspection: 14 and 15 June 1976.

2. Personnel: The fuspection party consisted of the following

fndividuals from the Wilmington District (SAW), U. S. Army Corps oL'
Enginecers: ;

dr. Allen L. lurlocker - Civil Enginecer

Hr. Henry Jerome - lydraulic Engincer

Mr. David Leitch - llydraulic Enginecer

Mr. Michael Wiggin = = Engincer Student Trainee

-

3. Bnckgrounq: On 6 April 1976, Mr. Berkley Adkins, Supcrintendent of
the Electric Department of the City of Danville, Va., contacted
and expressed his concern for the safety of the subject dam. = The Corps of
FEnpineers has no austhority to ingpect dams at the request of pllVJL(
citizens; therefove, Mr. Adkins was referrved to the Virg iuxa State ¥Water
Contrel REoard (swcn). On 7 June 1976, SAW received a ]ut: v, dated & Juanc
1976, from e, A, I, Pacssler, Deputy Executive Secretary of SHCB, requLstng
that SAW asgist the State of Virginia in evaluating ‘the safety of the danm.
M. Pacsalcr was informed, by SAWEN-DE letter dated 8 June 19763 that a
preliminary inspection of the dam would be made at an carly date and that

Hr. Robert Cay of his office would be informed of the details of the.
inspection by telephone. On 9 June 1976, Mr. liuzlocker called Mr. Gay and
informed hiia that the inspcction would be performed on 14 and 15 June '1976.

Permisslon to inspect the dam was obtained from the owner, Mr. S. J. Lewis,
on 9 June 1976.

SAE persoanel

4. lLocation of Dain: 1The dam is located on an unnamed tributary of Squail -

" Creck, just above its confluence with Squall Creck in Patvick County, Va,

Squall Creeck 1s a tributary of the Dan River.

5. DNescription of NDam: The dam, which was conscructed i{n 1970, is an

carth £ill scructure with a height ol 82 feet at its waximum scovion. The
dam 15 a approximately 350 feet long, and the top width varies between 17 and
23 fect. The dowastream face has a slope of approxiwately 3 hovizontal to

J vertical (311 to 1V), aad the visible portioa of the upstrecam face has a
slope of approximately 41l to 1V, Tie emergency overilow spillway is

located throuph the north alutment and has an average bottom wideh of dpplOV-
mately 25 feet. The crest of the spillway is approximately 3.5 fect below
the top of the dam. An eight-inch-diameter corrugated metal pipe, protruding
from the downstream toe of the dam, is the only visible means of draining the

lake. Thec dam controls a drainage area of approximately 77 acras of steeply
rolling terrain,

“
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eXas FROM COPY FURNISHED TODDC __
SAVEN-DY 2 July 1976
SUBJECT: Tnspection of Dam on Headwaters of Squall Creek, Patrick
[ County, 'Va,

6. Observations and Comments:
Eeige: a. Very lictie vegetation is growing on the embankment.

b. Yoth faces of the dam are covered with crosion gullies. The gullies
on the upstream face have a maximum depth of approximately six inches. The
gullics on the downstrocam face vary from a few inches decp up to five feet

in depth.  In many cases logs and tree limbs were visible in the sides and-
. bottoms of the gullies on the downstrcam face.

c, A pile of tree trunks, limbs and other vegetative debris, is parcinlly
thchd in the £ill near the downstrcam toe. Another Pile of tree debris is
located approximately 30 fcet downstream of the toe of the dam. Water is
seeping from bencath both. piles of debris, and a small swamp has developed
below the pile downstream of the toe. Water was also scepling from benecath

a soil mound located approximately 90 fect dowastream of the toe on the

south side oi the valley. All seepage water was clear.

d. The outlet cnd of the 8-inch pipe is capped with a metal placte.
The seal betweean the pipe and plate is not watertight, and as a result
considerable amount of lvakage was occurring around the end of the pipe
(approximzcely 0.1 cubic foot per second).

-
>3

. e w0 28 emmied

c. Mo secpage was observed discharging from the £ill of the dowastream
face of the dam.

£. A very wminor amount of scepage was observed on the northezst side
of the ridge which forms the north abutment of the dam.

This water was
clecar, LAY

r =

& A scries of small cracks, running parallel to the axis of the dam,

i - wan observed on tile dowastream face of the dam. The cracks were iocated
about 35 foet down the slope from the crest acar the dam centerline and

: extended approximately 50 feet horizontally. he cracks were approximately

i _1/16” wide. The materdal in the vicinity of these cracks was clayey, aud

4 ) ie appeared that these were shrinkage cracks. ¥

. . h. The dam is comstructed of soil and rvock which varvies in sizce {rom

“ silts and clays up to boulders.  The majority of the granular material could-
' be pulverized by hand. A hand auger hole was drilled near the centerline of
'

~ the dam at wid=heipht of the downstream face. The hole was advancad to a
depth of approximately 10 Lect where refusal occurred.  Tu s believed
that a boulder was cncountered which prevented further penetration. The
{ material encountercd ia the hole was a clay of low plasticity. The auger

was advanced Into the fill with less effort than one would expect to be
3 ¥ regqulred to advance it in a materdal of this type which had been'
compacted to the densitics normally used in dam construction. Aunother
hand aupger hole was drilled in natural ground approximately 20 feot
dowastream of the toe of the dam. The material in this hole was a
{ nilt{ sand., The water table was encountered at a depth of one foot.

0

L R

5
. The hole would not stay open below the water table and was terminated
; at a depth of two feect. : ;
; y “ i ‘

[T

-~ - ’ — benalieiianth ————
—— “




A o Sl e

- e

. of subsuriace erosion incrcascs as the quantity of
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FROM COPY FURMISHED 10 DDC P
 SAMEN=-DE 2 July 1976
SUBJECT: Inspection of Dam on licadwaters o Squall Creck, Patrick
County, VA. j

i. It appears that additioral fill has been placed receatly on
the trest and dowastream face, near the south abutment, This £i11
excends down the slope for approximately 20 to 30 fecet. 1In the section
near the south abutment, this material is on a slope of 1.5H to V. It

appears that this fill was placed to repair crosion which was noted during
an earlier SWCB inspection. b .

J. The access road on the south a
dam. The road is graded in a manner
by the road, to run along the interfa
natural ground of the south abutment.
to the formation of the decp erosi
south abutment,

butment slopes downward toward the
which allows runoff, intercepted
ce between the embankment £ill and

This condition undoubtedly contributed
on gullies ia the £11 adjacent to the

7. Conclusions:

a. The nuwber and depth of the erosion channels on the downscream
face indicate the lack. of an adequate maintenance program for the dam.
Tf allowed to continue uucontrolled, this crosion Tepresents a real
threat to the structural stability of the dam.

b. The method of capping the outlet pipe is highly undesirable.
The pipe is capped at its ouclet end; therefove, it is urder
produced by the lake. If the Pipe has any leaks,
preatly acecelerace piping (subsurface crosi
pipe. Piplag of soil Surrounding pipes through earth dams is not uncommon,
and the stains and crosion ndar the lower ead of this pipe indicate that
it may have occurrud in this dam. It 'is possible that piping would be
observed at a higher lake level. >

a hipgh pressure
this pressure would
on) of the'soil survouading the

.-

-
-

€. The seepage observed below the dam was estimated to total

approximately 0.1 cubic foot per second. This wvater wus clear, and iitvle
Qr no subsurface crosion was taking place. It is probable that the quantity
of scepage would increase as the lake level is increased. The possibility
secpape inercases. Aa
inecreasc in the quantity of secpage and any associated subsurface crosion
would adversely affece the stabilicy of the dam. The tree debris and tha
swamp downstrcam of the dam obscure the exact exit polats ol the secpage.

d. The tree trunks and limbs observed in the £il1 are indicative
of poor quality control during constructloa. ‘Based on the observad
conditions, one must conservatively assume that this type cf debris is
present tiwoughout the dam.

¢. The ease with wiich the hand auger was advanced is an indication
that tfie material was not properly cowpacted. Aduwittedly, this is a
subjective indicator and is by no mecans conclusive.

. L
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THIS PAGE IS BEST QUALITY PRACTICABLE
SAVEN=DF FROM COPY FURNISHED TO DDC

SUBJECT: Iuspection of Dam on lcadwaters
County, VA.

2 July 1976
of Squall Creck, Patvick

£. The gradiang of the access road to allow runoff to rus over the
embankment £111 is undesiradble and is an indication of poor construction
and/or design. Without design plans and specifications, it is impossible
to detemwine if the dam was constructed as designed.

8- Rough hydrologic calculations indicate that by utilizing the avail-
able surcharge capacity tie cuergency spillway can probably accommodate a
flood resulting from a rainfall which has a 1% probability of occurrence

- before over-topping the dam. For other hydraulic comsiderations, see the
actacihed Memorandum for Record dated 17 June 1976, by dNr. Heary L. Jerose.

8. Recommcndations: For a dam to be considered safe, every feature must

.. be designed, constructed, and maintained in a maaner which leaves ro doubt
as to its integrity. The crest width and side slopes of -this dam compare
favorabley with dams which have provea safe in service. However, this
outward impression of stability is undermined by conditions, detailed above,
which raise questions concerning the adcquacy of the quality comtrol
during construction, the maintenance, and the design of the dam. It is
believed that these conditions are serious cnough to question the safety
ol the dam and.to consider it unsafe until more detailed inspections and
analysie are pade. Therefore, it is recommended that the lake be draincd
and the owmer retain the scrvices of a Professional Lagineer, experienced
in the desipn and construction of earth dams, to perform a derailed
inspection in order to cvaluate the conditioa of the dawx and to ¢
plan to corrcect any deficiencics which may be discovered.

" L e ™ e 50
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1 Incl P ALLEM L. WUGRELOCKER
Memo ded 17 Jun 76 ' Civil Engiaecer
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Nydvaulic Engiacer

s .. “' p .J > g
: {"!’3}y141_3;5(?ol_.,.7Qy~—
2 F. G. LONG, JR, o5
Chief, Logincering Division .,

_- /m £ AP RART }/ . t
: ' HOHER JOUNSTONE / _

Colonecl, Corps of /Eagineers
hisgrict Enginee .
I "
av

® el - mree




T e THIS PAGE IS BEST QUALITY PRACTICABLE
SR e +  FROM COPY FURNISHED T0 DDC

v SAWEN-PU 17 June 1976

MENORANDUM FOR R 'COt\D
GENER

' 1. A field inspection of a privately owned dam in Putrick County.
Virpinia was made on 14 and 15.June 1976 by a team from the Wilmington
District. The team was composed of Messcers ilurlocker and Higains from
the Desipn Branca and Jerome and Leitch from the ilydrologic Engincering

» Section of the Planning and Reports Branch. The team was to report on
the apparent safecty of the dam.

2. The dam is located on an unnamad stream, just above its junctiou wicth
7 Squall Creek, which in turn is a tvibutary of the Dan River. The dan

controls a drainage area of about 77 acres of steeply rolling terrain.

The stream's lcae"s about 5' per 100' above the dam, as is Squall

Creck's slope for a distance of about 3,000 feet below the dan. At the

lactter peoint. Squall Creck falls ancarly 900 feet in approximacely %

mile to its coniluence with the Daa River.

3. The dam is an carth structure about 353’ feet long at its top risiag
82' in height above its downstream toe. Its downstream face nus a
slope of about 3:1 and its upstream face has a 4:]1 siope on its visibie
portion. At cuc timeof the inspection, the impounded water surface
was about 12.5' bLLOW the cop of the dam aad about 9 feet below the
crest of an emergency cpillway locarted about-250‘ lefc of the left eud
of cihe dam. The only drainage structure through the dam is an eighc-
inch helical corrugated metal pipe. Its upner end 1s subdbmerey in the
lake and its lower 10' feet are exposcd unsupported. At prescut,

there is a deop of 1 foot from the pipe iavert to the dowastrean
channel. This pipe was rcportedly used as a diversion device during
construction of the dam, but has since been capped withh a steel plage
bolted across the pipe end. Scepage througn the dam near its toe com-

bined with leakage from the pipe are estimatcd to total less than 0.2
cfs. o

.

S

HYDRAULIC CONSIDERATIONS

4. Tee emergency spillway was apparently encavated through undisturbed
L material. 1Its side slopes are irregular and the spillway crest aver-

y ages 20 to 25 foet in width. Roupgh calculations indicate thiat thare is
, ; between 4 and 4% inches of surcharge capacity between the spillway crest
A and the top of Lhc dam. With a static pool clevation of 1 foot below tac
- top.of the dam, the spillway capacicy is approximately 350 cfs.  Rough
: caleulations indicate the surcharge capacity is probably adequate to

accommodate a Llood resulting froi a rainfall which hasa 1Z probability

. of occurcence bufore over topping the dan.

FRRNTse aE. y
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5. With a full pool, a sudden failure of the dam would send a flood
wave down the valley to the Dan River, a distance of about 1 mile, in
less than 5 minutes. The crest of such a wave would vacy from about ‘
. 25 fect near the dom to about 15 fect at the river. No inspection was .
made_of the arca downstream .from the dam, so the comnsequences of such
a flood ‘wave are uaknown.

6. This memo covers hydraulic considerations: no attempt has been

made by the undersigned to’ evaluate the structural stabilicy of che
" dam. y

| o

HENRY LY JEROME
St . : Hydrologic Engincering Scetion

ed st
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Photographs
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VIEW LOOKING DOWNSTREAM FROM CREST OF DAM - NOTE EROSION
ON THE DOWNSTREAM SLOPE

VIEW LOOKING NW FROM RIGHT ABUTMENT ACROSS DAM CREST - NOTE
FROSION AT EMBANKMENT - ABUTMENT CONTACT
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f 5 VIEW OF SPILLWAY - LOOKING DOWNSTREAM FROM UPSTREAM ENTRANCE

VIEW OF DOWNSTREAM END OF SPILLWAY LOOKING EAST




