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PHASE I REPORT £

NATIONAL DAM SAF ETY PROGRAM

Name of Dam : Dam on the Headwaters of Squall Creek

State Located: Virginia
County Located: Patrick

Coordinates: Lat : 36 39.~$ ; 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 fl ood ; 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 recoieaended 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 Cc~~onwealth of Virginia , Attention : State Water
Control Board , no later than 180 days after receipt of the Phase I
Inspection Report . The alternative to this recoemendation 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 umtil 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:

LTC , Corps of Engineers
Acting District Engineer

1.

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~



___
_4

( -t

~~~~~~ 4
~ ~ -: •~: 

k 
Li..

-
. 

.. .

~~
.- — . 

C

— . 4 x
. •~~~~

. - - • LU

J .~~~~
. • .

. —

• ~~. .

• & ~~
b

‘ . • ,•. • 
.‘ . 0

*
~~ •.

~~~~~~ I’ - ‘

~~~~~~~~~ 
~~~~~ 

• 
~~~~~ -:

. • “ - -
~~~~

~~~~~~~~ ~~~ 

.,.

4 -

-S

~~~~~~~~ • _ _ _ _ _ _ _ _ _
_ _

- —.- - — .- -----
~~

— ---
~~ 

---— — ——-— — — —.

••- •
~~~ 

- - •  • • • • • - -
~~——~~~~~

--- —- - -



———- - --- ~~~~~~~~~~~~~~~~~~~~~~~~~~~~

I

S

• 

•

PHASE I INSPECTION REPORT 
- 

£

NATIONAL DAM SAFETY PROGRAM
DAM ON THE HEADWATERS OF SQUALL CREEK: I•D. #VA 1~$101

1. Project Ipformation

1.1 General

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 Inspecti~~i—~.The 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

1.2.1 Description of Dam and Appurtenances. The dam on the
headwaters of Squall Creek is an earthfil]. 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 lv near the
crest to 2.5h to lv 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
lv; however , it appears that the slope flattens to 6h to lv 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 ~ feet below the darn
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 County, Virginia.

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

1.2. I~ Hazard Classification. The ii~~ediate downstream population
• is estimted at approximately 14 persons . Based on this estimate the
• darn has been placed in hazard category II.

1.2.5 Ownership. The dam is currently owned by Wilton A. Stanley
who lives in Claudev~lle , Virginia.

3
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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 darn 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 Drainage Areas. The drainage area above the dam is
appro ximatel~~~1 acres. The total drainage area of Squall Creek is
approximately 1, 165 acres.

1.3.2 Discharge 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 blocked or partially collapsed .

1.3.2.3 The existing spillway is ungated and supports an
estimated capacity of 500 cfs with 1 foot of freeboard.

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

1.3.3.1 Top of Darn 2585
1.3.3.2 Maximum pool—design discharge  •  25814
1.3.3.3 Full flood control pool Unknown
1.3.3)$ Recreation pool Unknown
1.3.3.5 Spiliway crest (ungated ) 2581
1.3.3.6 Upstream diversion pipe invert  .  Unkno wn

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 Max Imum tailwater Unknown

14
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1.3.14 Reservoir

1.3.14.1 Length of maximum pool 1075 feet
1.3 .14.2 Length of recreation pool Unknown
1.3 .14.3 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
1.3.5.14 MaxImum pool 195
1.3.5.5 Design surcharge 25
1.3.5.6 Top of dam 202

1.3.6 Reservoir Surface (acres)

1.3.6.1 Top of Dam 7.14
1.3.6.2 Maximum pool 7.0
1.3.6.3 Flood control pool Unknown
1.3.6.14 Recreation pool Unknown
1.3.6.5 Spillway crest 6.5

1.3.7 Dam

1.3.7.1 Type Earthfill
1.3.7.2 Length 350 feet
1.3.7.3 Height 87 feet
1.3.7.14 Top Width 21 feet I 14feet
1.3.7.5 Sides Slopes U/S 14:1, D/S 3:1 to

2.5:1 near toe
1.3.7.6 Zoning N/A
1.3.7.7 Impervious Core N/A
1.3.7.8 Cutoff Unknown
1.3.7.9 Grout curtain N/A

1.3.8 Diversion Outlet

1.3.8.1 Type 8 inch diameter , helical
corrugated pipe

1.3.8.2 Length Unknown
1.3.8.3 Closure N/A
1.3.8. 14 Access D/S only
1.3.8.5 Regulating Facilities None

1
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1.3.9 Spillway

1.3.9.1 Type . Ungated , ~~
- ontroli.ed,

grassed
1.3.9.2 Length of weir averages 21 feet
1.3.9.3 Crest elevation 2581 feet MSL
1.3.9.14 U/S Channel N/A
1.3.9.5 D/S Channel 2% slope

1.3.1O Regulating Outlets None

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

3. u sual. Inspection

3.1 Findings

3.1.1 General: The Phase I inspection of the darn 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 darn was constructed from
local residt’al 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 f rom 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 lv.

3.1.2.2 Seepage. An estimated seepage of less than 0.1 c.f.s.
was noted at the downstream 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 .
Th. 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.

6
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3.1.3 Appurtenant Structures. The only appurtenant structure is
the 8 inch corrugated pipe which is the only visible means of
regulating the level of the reservoir. The effluent invert,
approximately elevation 2500 ’ MSL , 1.5 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 tha t the pipe is either blocked by
debris or partially collapsed.

3.1. 14 Reservoir Area. The reservoir is relatively small , 7
acres, with steeply sloping boundaries. These partially wooded slopes
range from near vertical on the south shore to lOh to lv 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
art~ protected by vegetation.

3. 1 .5 Downstream Channel. The downstream creek channel is
fl owing 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 darn is approximately 14
percent . At this point , the stream bed drops approximately 700 feet at
a lv to Th slope and then flattens again near the Dan River
confl uence . 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 darn 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
darn . 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 .

14. Operational procedures. There are no maintenance or warning
systems associated with this structure. This fact is undesirable for a
structure of this magnitude.

7
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5. Hydraulic/Hydrologic Data

5.1 Design Data. The one percent flood , the standard project
flood (S.P.F.) and the probable maximum flood (P. M .F. )  were routed
through the spiliway with the beginning pool level assumed at the crest
of the emergency spiliway. A summary of the routing calculations are
at tached 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
8,1400 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 ground with an exit channel slope of approximately 2
percent . This spillway slope and geometry can support velocites up to
7 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 spillway will pass the probable maximum
flood without overtopping .

5.4 Evaluation. In 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 darns that have proven safe in service .
The relatively flat slopes create a massive earth structure to retain a
relatively mmall 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 aff ect the stability of the darn 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.

8
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7. Assessment and Remedial Measures

7.1 Dam Assessment. The data acquired from ~he visual
inspection s by SAW and MAC was used as a basis for e~ra luating the
safety of the dam on the ) teadwaters of the Squall Creek. The
~ydrologic and hydraulic analyses indicate that a potential hazard does
exist despite the fact that the spillway is capable of controlling the
probable maximum fl ood . There are no obvious signs of failure to
warrant urgent remedial trea tment. However , the severe erosion and the
lack of pertinent design and construc tion records dictate the need for
a detail ed analysis of the earth structure. Therefore, it is
recommended tha t 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 darn serves no
useful purpose, this alternative migh t 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. In an
effort to prevent further erosion, surface runoff from the adjacent
abutments should be redirected away from the embankment slopes.

7.3 Recommended Operation arid 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 darn deteriorates and becomes an immediate threat to
the downstream inhabitants.

9
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CHECK LIST
HYDROLOGIC AND HYDRAULIC DATA

ENGIN EERING DATA

• DRAINAGE AREA CHARACTERISTICS: 81 acres

ELEVATION TOP NORMAL POOL ( STORAGE CAPACITY ) : Not Applicable

ELEVAT ION TOP FLOOD CONT ROL POOL ( STORAGE CAPACITY ) : Not Applicable

ELEVATION MAXIMUM DESIGN POOL: Dependent of freeboard

ELEVATION TOP DAM : Estima ted at 2585 ’ MSL

CREST :

a. Elevation — Approximately 2581’ MSL
b. Type — Uncontrolled , grassed , emergency spiliway
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

OUTLET WORKS :

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. Energency draindown facilities — None

HYDROMETEOROLOGIC AL GAGES:

a. Type — Non—recording precipitation
b. Location — Meadows of Dan
c. Records —

MAXIMUM NON-DAMAGING DISCHARGE: Unknown

Flood 1% 1/ SPF 2/ PMF 3/

Reservoir:
Peak inflow (o.f.s.) 260.0 317.0 708.0
Peak elevation ( feet , m.s.1.) 2,582.3 2,582.8 2,58’4.3
R emaining freeboard ( feet , m.s.1.) 2.7 2.2 0.7

Spiliway:
Peak outflow (c . f . s .)  180.0 250.0 585.0
Peak velocity ( f .p . s .)  6.1 6.7 8.5
Duration ~ f.p.s. (hi’s.) 2.5 6.0 7.0
Duration 6 f•p.s. (hrs.) 0.5 1.5 5.0
Duration 8 f .p. s.  ( hi’s.) 0 0 1.0

-— S _________ -



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

2/ The Standard Projec t Flood is an estimate of flood discharges
that may be expected from the most severe combination of meteorologic and 

S

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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APPENDIX III

/ 
SAW (~N-DF - 2 July 1976

MEMOR.j\NDUM FOR RECORD

• . SUBJECT: ~ Inspection o~ Dam on }leadwaters of Sçuall Creek , Pat rick
Cou nty,  VA. S

1. Datc 01! Inspect ion:  14 and 15 Jun e 1976.

• 2.  Personnel : The inspection party consisted of thc following
- •  

~ndividuais from the Wilmington Distric t (SAW) , U. S. Army Corps of -

Engineer43:

M r .  Allen L. Uurlockcr — Civil En~ incer
- 

t-:r . Henry Jer ome — hydraulic Engincet S

Mr.  David Leitch — Hydraulic ~nginccrMr. Michael WIg~ in - 
* 

— Engineer Student Trainee

3. 1’.ack grounc~: On 6 Ap~ Il 1.976 , Mr.  Borkicy Adkias , Super int endent  of
the hiectric Department ói the City of Danville, Va. • co ntacted ~AW pcr~onr.e1and c~ prcssed his concern for the safe ty  of the subject clam . Thu Corps of
En~ incers has no authority to in~pcct dn ms at  the request of pr ivat e
c~ t~ncns; therefore , Mr. Adk~ns was referred to the Viri;inia State Water
Control 1~oard (SWCi~). On 7 June 1976, SAW rec~ived a 3.ctter, dated 4 JuAC- 

- 1976 , from Mr. A. IC. Pacsslcr , D~pucy i~xocutive Sccrcc.iry of SWC~ , rcqu~ scing• that  SAW assist the State of Vir~ inin in cvaluat ing ’thc safe ty  of th~ dam .Mr. 1’~css1cr was informed , hy.SAWEN—D~ letter dated 8 June 197G~ that a• - prclii i i i i tary inspect ion of th~ clam would ho ~:acio ac an early date and that
f i r . Robert Cay of his off ic e would be informed of the details of the . -

inspection by telephone . Or. 9 June 1976 , Mr. Ilurlocker called Mt . Gay anc~S 

~nformc d him that  t,hc inspection would be per formed on 14 and 15 June 1976.
Permission to inspect th~ dam was obtained from the owner , Mr . S. J. Lewis ,
on 9 Juno 1976.

I. . Locat ion of Da;n: The d~m is located on an unnamed tr ibutary  oC ~qual1
• Creek , just  abov e its conf luenc e with Squall Crock in Patrick County , Va.

Squall Ctcek is a t ributary of the Dan River .

~~ . Description or Dam: The dam, wh ich was construc t ed tu 1970 , fn an
eattI~ f i l l  st ructure  with a lici~hc of 82 feet at ~ts u.~:~i;uuni t;e.~r -ion .  The
dam is approxitnatc] .y 350 feet long, and the cop width varies betwc~n 17 a nd
23 fee t.  The downstream . face has a ~1opc of approximately 3 hortzont.~tl to
1 vert ica l  (311 to lv), and the vizible por t ion of the up~ crcnnt face has a

t. siopo of approximately 411 to 1V. The emergency overf low spillt-iav i:;
• located through the nor th abutment and has an avera.,~c bo ttom wi~t t i% of apprcn ~—

matcJ.~ 25 fee t .  The crest of the spiliway is approximately 3.! feet  be low
- the top of the dam. An eight—inch—di ameter corrugated metal pipe , pr ctrud in;~from the downstream toe of the dam , is the only visible moans of drainini; tIl e

lake. The dam controls a drainage area of approximately 77 acres of steeply
rolling terrain . 

-4.
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COPYF’LfP~NIS}IEDTOD~JQSAUE~.—Di~ • 2 July l97~7 . SUBJEc-r : - Tn~;pccci.~~ of Dam on Headwaters of Squall Creek , Pat r ick
• County , ‘VA . 

-

6. Observations and Cor.~ients:
• 

, a. Very little vegctat ion is growing on the embancxnont .

b. both faces of the dam are covered with erosion gullies. The gullieson the upst ream face have a maximum depth of approximate ly SiX inches. Thegul lies on the downst ream face vary from a few inches deep up to liv e fac tin d epth. In many cases logs and tree limbs were visible in the si des  and 
-

bott oms of the gullies on rho downstream face . 
-

c
~ 

A pile of tree trunks , limbs and other ve~;ecaciv o debris , is partially
• 

- 
cmbcdL~d in the. f i l l  near the 4ownstrcan: toe. Ar .other pile of tree debris islocated appro xir .~ately 30 feet  downst ream of the toe of the dam . Wa ter is

- seep ing from benea th both piles of debris , a nd a small swamp has developed
below the pile downstr eam of the toe. Water was also seeping from oc~ cath
a soil mound located appr oxima ’tely 90 feet  dowastreasi of the toe on the
south side of the valley. All seepage water was clear . -

ci. The outlet  end of the 8~-inch pipe is capped wIth a metal p la te .
• The seal between the pipe and plate is not wa te rt igh t , ar.4 as a result  a

conside r able amount of 1~ akage was occurring around the end of the pipe
(approximncel~ 0.]. cubic foot  per second) .

c. ~io seepage was observed discha rging from the fill, of the downstream
face of the dam. -

f .  A very minor amount of seepa~ c was observed on the northca:~r side
of the ridge which forms the north abutment of the dam . This water was
clear. 

- - 
.
.. 

-

• g .  A series of small cracks , rur.ning parallel to the axis of the dam ,
- war: observed on the downatre~rn face of the dam. The cracks were locatcd

about 35 f~’ct down the slope from the crest near the dar.t centerline ar .d
extended approxima L~ ly 50 fac t  horizontally . Th~ cracks were approximately1/16” wide. The material in the vicinity of these cracks was claycy, and
ie appeared that these were shrinkago cracks.

• h. The dam is constructed of soil a4id rock which var ies in size (ro ut
silts and clays up to boulders. The majori ty of the granular material  could :
be pulverized by hand. A hand auger hole, van drilled near the cent .rl inu of

— the d.-nn at  t.tld— height of the clownstve.-u:i face . The hole was advanced to a
I k p L I~ of a~ prox1uiatc1y 10 f ee t  whete re fu sal  oc~ urrccI . .lt is heI~ cve.l
t h a t  a boulder was encountered which prevented further  ~enetr at iou. The
mate r ia l  encountered in the hole was a clay of low p las tic i ty .  The auger

• was ailv;:nced ~nco the f ill with less e f f o r t  tha n one would expec t to be
requir ed to advance it in a material of this type which had been
compacted to the densities normally used in dam construction.  An oth er

- S ba nd auger hole was drilled in natural ground approximately 20 feet
dewnc~~ cam of the toe of the dam . The material  in this hole was a
nilty  sand . The water tab1~ was encountered at a depth of one Coot.

• .fl
~ hole would not stay open below the water table and was terminated

a t  a depth of two fa c t .  -

Ar S 

•
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‘ 2 July 19767 SUDJhCr: Inspcctjo;~ of Darn on licadwater s c~ Squall Crack , Patr ickCounty,  VA .

i. It appea rs that  additional fi l l  has bean placed recently or.the~~rcst and downstream face , near the sout1~ abutm ent . Thj s f i llCxtcn d~ down the slope for approximately 20 to 30 f c~ t. In the sectionnear the south abutm ent , this material  is on a slope of 1.511 to 1V. It• appear s tha t this f i l l  was pl~ccd to repair erosion which was noted duringan earl ier swca in~pectio~ . . 
-

j .  The access road on the sout~% abutment slopes downward coward thádam. The road is graded in a manner which allows runoff , inte rceptedby thc road , to run along the interface becwg~ n the ernbnnlancnt fi l l  andnatural  ground of the south abutment.  This condition ’und oubtcdly contributedto the formation of the deep erosion gullies in the fill adjaccn~ to thc• south abutm~at .

7. Conclusions ; S S 

-

a. The nu~ub er and depth of the erosion channels on the downscrcn~face indicate the lack, of an adecuate maintenance program for  the dam .
- If allowed ~o conti~ uc uncontr olled , this erosion represents a realthr ea t to the s t ruc tural  stabil i ty of the dam .

b . The method of cappin g the out let  p ipe is highly uadesirai)j,c. •

Th~’ pipe in capped at  i ts out le t  end ; therefore , it is under a hi gh pressure• pro ilcu c~ 4 by the lake . If the pipe has any leaks , this pressure . wouldgreatly acce1er.~~c pij)Ang (subsurface erosion) of the’ soil surrounhi~nk; thepipe. Piping of soil surrounding pipes through earth das~s ~s not
-

• and the stains and crosioti ndar the lower end of this pipe ind icate thatit may have occurr ,4 in this dais. It ‘is possible tha t pip ing would beobse rved at  a higher lake level. ‘~~•~~ -

• c .  The seepage observed below the darn was es t imated to total . -

apprc,ziwato1~ 0.1 cubic foot  per second . This water wa ; clear , and lLtt~ c
S qr no sub surface ero sion was taking place. It is probable that the quantity0 .  sc~ep age. would increase as the lake level, is ir .creased. The possIbilityof subsu rface erosion increases as the quant ity of seepage increase:; . Anincrease in the quantity of seepage and any associated subsurface erosIon- S would adversely affe c t the stability of the dan . Thc tree debris and theswamp downstream of the d~m obscure the exact exit point s of the secpag~ .

d . T h e  t ree trunks and limbs observed in the fill  ar e ind icat ive
— of poor quality contro l, durin g const ruc tion . flascd on the observed

S , conditions , one must conservatively assume that this ty pe cf debris ispresent thtougbout the dam.

t - 

- 

S e. The ease with which the hand auger was advanced is an ind icationtha t rile mater ial  was not properly cosupa. tcd . Admittedly , this in a
~ubjcctiv~ indicator and is by no means conclusIve.

- 
. S 

S

r
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SAWI~N—h)F ~~~ c~~~ 2 Jul y l~’7~SUitJ1~CT: inspect-ion o~ Darn on Ilcadwaters of Squall Creek, Pa tr ick
S County , VA. 

-

• f. The grad ing of the access road to allow runoff to run over the
embankm ent f i l l  is undesirable and is an indication of poor c~ nszruct~ on
and/or design . Without design plans and specif ications, it is impossible
to dcte~~tinc if the dam was constructed as dcsigned .

g. Rough hydrologic calculations indicate that by utilizing thc ava il-
able surcharge capacity the em ergency spiliway can probably occomiaodace a
flood resulting from a rainfall which has a 12 probabili ty of occurrence

• bei ’orc over—topping the dan . For other hydraulic considerations , see the
attached Hemorandum for Record dated 1? June 1976, by Hr .  Ucary L. Jerome .

a. Recommendations: For a dam to be considered cafe , every fea ture must
• be designed , consttuctcd , and maintained in a manner which leavcs no doubt

an to its integrity . - The crest width and side slopes of this dam cos~pat c
favorabley with d.ims which have proven safe  in service. Uowever , this
outward im;res sion of s tabi l i ty  is undermined ‘b7 conditions , detailed above ,
which raise questions concerning the adequacy of the quality control
during construction , the maintenance , and the design of the damn . it is

S believed that  these conditions arc serIous enough to question the safety
of  the dam and - to consider it unsafe unt i l  more detailed inspections and
an.ilysic are qiade. Therefore , it is reco m mended that the lake be dra ined
and the owner retain the services of a Professional l~n~ inecr , experienced

S 
. in the design and construction of earth da~is , to p~r for ~ a detailed

inspection in order to cv~ luatc the condition of the da:r. and to execute a
• plan to co rrcct any deficiencies which may be d iscovered .

- 

- 

l -//%4_(~~~~~7 S

1 m d  - ‘ ~LL~~I t. i1U~th0CKI~RMemo dcd 17 Jun 76 - Civil Eng ineer S

- 

-

~L i ~’~’ LJJ i~~~ i~
S 

- hyd raulic Engineer

S ?:OTEI): - 
S 

• 

• -

(J -1~ 
L~l(cd.- ,

• i~~T~~TUN&;, .:a. S

S Chief , Lngincering Division . -

_ _

IMIKiI .JOLh~STON~ / - 
• -

Colonel , Corps of/I~ngineers
• i~ ~~~~~~ ~~~~~~~ . S
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-
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S sAwE~;—?tL 17 J tm tu.~ 1076 

-

2’1A~H0RANbW~ FOR R~C01~D -

- : G~~.~~\L

- 1. A field inspection of a privately owned ~am in P..crick County .
Virrj.n ta was made on 14 and 15 .Juc’.e 1976 by a tcaa fron the wilmingt on
District . The team was composed of Messers Uurl ocke r and Wiggins from
the Dcsi~ n Branch and Jerome and Leitch from the Hydrolog ic Eng ineering
Section of the P1.inning and Reports Uranch . The te am was to report on
the apparent sa fe ty  of the dam. - -

2. The dam is located on an unnamed st re am , jus t above its junct ion  wi th
Squall Creek , which in turn is a tt Lbu~ary of the Dan River. The d;~i~con t ro lt a dr atha ~ e are a of about 77 acres of steeply rolling terr ain.

- • The scre am ’ s slope d.s about 5’ . per 100 ’ above the damn , as is Squall
Creek ’s n i-ape for a distance of about 3,000 ~cet below the dan. At the
l a t t e r  point. Squall Creek falls  nearly 000 fee t in approximately ½
mile to its confluence wi th the Dan River. - -

3. The dam is an earth st ructure  about 350 ’ feet long at i ts  top rising
S2’ in heigh t above its downstream toe . Its downstream face n~.s aslope of about 3:1 a~ d its upstre am face has a 4:~. siope on i ts  visib le

- portion . ~~~ t ime tic:e:of the inspection , the impounc !ed wa t e r  sur face
S was abo u t 12.5’  be ’~bw the cop of the dam and about 9 feet below the

cr est o~ an e er ~ cncy ep tilvay 1oca r~ d about 250 ’ le ft  of the le f t  end
S 

• 
of the damn . The only drainage s t ruc tu re  through th~ dan is an ei gh t —

— 
h id) helic.,1 corrugated  meta l  pipe . I ts  uppe r end i~ subue r g.~d in th~hike and it s lower 10’ ft!et ar c expased unsup~)o r ced .  At pre~cut ,
there is a drop of 1. foot fran , th~ pipe invert  to the downscrear i
channel .  This pipe was rcportcdly used as a dive rsion devi ce during
nonstruct ion of the dam , but has since b.cen capped wi th a stee l plate
bolted across the plpc end) Seepage through the near  its toe com-
bined with leakagh from the pipe are estimated to total less than 0.2
cfs . - . 

S

- 

S 

IlYDi~AULIC C0~ SIDCRATI0N S -

S 

6. The emergency spillway was apparently c::cav.-m tcd through unci isturli~.d
ma vcr in ] . . Its side siopos are irregular •-mcl the spi l iway cr~-sc :.ve r~ages ‘.O to 25 f~~ t in wid tti. It ough ca lcula tion s indica te th at the re L , ;
between 4 and 4!~ inches of surcharge capacity between the spiliway cres t

- and the top of the dam.. With  a s tat i c  pool elevation of 1 foot below the
— top of the dam , the spillvay cap. icicy is approx imate ly 350 ct’s. Rough

c;ilcu iations in ’h icnte Cue nur char 1~e capaci ty is prub ab ly ~I Ii q)~~~ CC Li)

ae comi:.od,m tc a flood resulting fro m a r ainfal l  which 1~as a 1Z probability
- of occurrence before ove r Copping the dam. 

-

ç 
- -

~~ 

S .  

-
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5. With a f u l l  pool , a sudden f a i l u r e  of the cLa m would sand a floo d
wave down the v.iiley to the Dan R i v e r , a dis tance o~ about 1 mi ic , Cn
less than S minutes .  Th~ cres t or :;uch a wave would vary fr en  about 4
25 feet near the dam to abou t 15 feet  a t  the river. No in~ peccioa was f  

£

the ar ea downstr eam .from th&. dam , so the consequences of such
a flood - wave are um~ nown . - 

.

6. This memo covers hydraulic considerations: no attemp t has been
maci a by the undersigned to evaluate the structural stability of the

- dam .

zhJ~ 
-

- HENRY L’( J~ R0~1E -

- 

- 

-
. 

Hyd rologic Engineering Section
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