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PRZFACE

This repor t is prepared under guidance contained in the Recomsended
Guidelines for Safety Inspec tion of Dams , for Phase I Investiga t ions.
Copies of these guidelines may be obtained from the Office of the Chief
of Eng ineers , Washing ton , D.C. 20314. The purpose of a Phase I investi-
gation is to iden ti f y expedi tiously those darns which may pose hazards to
human li fe or property. The assessment of the general condition of the
dam is based upon available data and visual inspections . Detailed in—
vestigatscm and analyses involving topographic mapping, subsurface
investigations testing, and detailed computational. evaluations are beyond
the scope of a Phase I investigation; however , the investiga tion is
intended to identify any need for such studies.

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

It is impor tan t to note tha t the condi tion of a dam depends on
numerous and con stantly changing in ternal and externa l conditions , and is
evolutionary in nature . It would be incorrect to assume that the present
condition of the darn will continue to represent the condition of the dam
at some point in the future. Only through con t inued ca re and inspec tion
can there be any chance that unsafe condit ions be detected .

Phase I inspection s are not intended to provide detailed hydrolog ic
and hyd raul ic  ana lyses. In accordance with the established gu idel ine s ,
the spil iway desi gn flood is based on the est imated “Probable Max imum
Flood” for the region (flood discharges that may be expec ted from the
most severe combination of critical meteorolog ic and hy drolog ic condi tions
that are reasonably possible), or fractions thereof. Because of the
magnitude and rarity of such a storm event, a finding tha t a sp iliway
will  not pass the design flood øhould not be interpre ted as necessarily
posing a highly inadequate condition. The desi gn flood provide s a
measure of relative spilivay capaci ty and serves as an aide in
determining the need for more detailed hydrolog ic and hydraulic studies ,
considering the size of the darn , its general condi tion and the downstream
damage potential .
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PHASE I REPORT
NATIONAL DAlI SAFETY PROGRAM

BRIEF ASSESSMENT OF DAM

Name of Dam: Lake View Darn
St a t e :  V i r g i n i a
( :ot int y:  CII HL .r f i e l d
USGS Quad Sheet: Chester, Virg inia
Stream: Swift Creek
Date of Inspection: June 25, 1979

Lake View Dam is a concrete structure about 418 feet long and 38.6 feet
high. The dam is owned and operated by the City of Colonial Heights,
Virginia. The darn is classified as small in size with a high hazard
classification. The spiliway consists of a concrete weir 216 feet
wide with a crest elevation of 55.6 feet m.s.1. There is a concrete
outlet structure located in the reservoir which can be used to drain
the lake to elevation 36.0.

Based on criteria established by the Department of the Army, Office of
h it’ (lii t ’f ol Eng I nt’ers (OCi~) , tilt’ Spi 1 iway i)4 51 go Flood is 1/2 of the
I’Mi~’. Tue spillway will pass 67. of the I’MF wi thout  overtopping the dam.
Tile Spiliway Desi gn Flood will overtop the dam by 9.9 feet with an
average critical velocity of 14.3 feet per second . Since the spiliway
will not pass the SDF it is rated as inadequate.

Immediate action should be taken to assess the stability of the dam.
It is recommended that the owner, at his own expense, secure the ser-
vices of a professional engineer, who In conjunction with a qualified
geologist , should map the rock formations underlying the dam. Visual
t1I;l~

)
~
) I tig ~~i)i)II 1(1 ho R I I p p l ~‘niented by a field subsur face Inves t  I girl on

w i t i  i i i , 4 i I I ) ( I  Id I tie ittilt ’ but  not be I In It ed to: b ent Itii~ of :tud dt ’te r ml  i i i —

ll~t I I 1)11 4 ) 1 I lie ex t  on t 4)1 we:i t itert’tI rock , tie term I nit f on of the won t tier I ng
ra It ’  )III(I I t s t,1 let I Ofl tiic’ si ab III ty of t lie dam, and do t e r m i na t i o n  of
any hyt irostat Ic up lift pressures on the dam. In addition , the inven—
tigation should provide recommendations for remedial action to correct
tile problems of seepage through the cracks and the holes in the darn
as well as the seepage through the dam foundation .

It Is recommended that with In 3 months of notification by the Cov~rnor
of t i i t ’  Commonwea l th of Virg inia , the owner, at his own expense, have
a ~ehedu1e for the investigations and the remedial actions recoTtm%ended
which is acceptable to the Commonwealth of Virginia. The remedial
actions are not to be limited to those containes~ in this Phase I
Repor t, but should include others determined as a result of the Phase
II investigation

ii 
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SECTI ON 1

PROJECT INFORMATION

1.1 General:

1.1.1 A ut h o r i t y :  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 inspect ions  of dams t h rough  the United States . The Nor-
folk District has been assigned the responsibility of supervising the inspec-
tion of dams in the Commonwealth of Virg inia .

1.1.2 Purpose of Tn s p o c t l o n :  The purpose is to conduct  a Phase I
inspect ion acco rd ing to the Roc omrn ended Gu ide l i ne s  for  S a fe t y  Tnspection
of Dams (Appendix V , Reference 3). The main responsibility is to exped—
i t io us lv  ide n t i f y  those darns which may be a potential hazard to huma n l i fe
or property .

2 ProJect D e sc r i p t i o n :

1 . 2 . 1  Dam : m L A ~p pu r t c n a n c e s :  The Like View Darn is a concre te  dam
4 18 f e e t  l o n g  and 38.6 feet high with a crest e l e v a t ion  of 60 .6 f e e t .*
T h e  upst ream slope of the dam is l ( H ) : l ( V ) . The downstream side of the
darn has a system of walls , normal to the crest , on 18—foot centers.
These walls have concrete struts b etween them and openings through which
a wa lkw :tv passes, b u s t  beh ind  the (‘rest of the dam (see Appendix IT
r hot  t ) g r a p i l  No.  3)

Ilte ~p ii Iw ~iy cn t ~ ,; 1st  s of a ‘‘shar p  cr est  e,l’’ ro n r r e t  w~’i r 7 16 f e e t  l ong
w il Ii ~ t r~’s t t •  l evi  t Ion 1) 1 55.6 fe et  m • . 1 . and a w i  d t Ii of I font • A
~-~ ) i i e  ret e h i t  ike  st rue t nrc; opera ted m:intta 1 1 y by two 5 —f o o t  x 1 1)—foot slide
gal es , can be used to lower the pool level to ci eva t ton 32.0.

1. 2 . 2 L o c a t i o n :  The Lake View Darn is located on Swift Creek , one—
h a l f  mile west of the intersection of Route 1 and Picket Avenue in Colonial
lie i gl i t  ~; , Virg Inia.

1 . 2 . 3  SI ze C l a s s f f f e a t i o n :  The dam is c l a s s i f i e d  as sma l l  in
size because of heIgh t (38.6 feet) and maximum storage capacity (940 acre
f e ct . )

I .2.6 haza rd C l a ss  if ic ;it ion : Tb Is darn Is l o cat ed  In  an u r b a n
area where extensive losses eon Id occur , therefore it is given a h i g h
hazard classification in accordance with the guidelines contained in Sec-
t ion 2.1.2 of Reference 1, Append ix IV. The hazard c lass i f ica t ion  used
to categorize 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 Colonial Heights , Virginia.

*lJe I pli t Is based on the difference In elevation between the crest of the
dam and thit ’ st rt’:imbeci nI I lit ’ downstream toe of the dam.
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1 . 2 . 6  j~~!pose : R e cr e a t i o n

1 .2 . 7  Des ien  and C o n s tr u c t i o n_H i s t o ry : There was no information
available pertaining to the design or construction history of the Lake

View Dam.

1. 2.8 Norma l Opyrational Procedures: The regulation of the reser-
voir level is automatic as water rises above the sp illway crest.

1.3 Ltt~Pnt 
Data:

1.3.1 Drainage Area: The dam controls a drainage area of 167.88
square miles.

1.3.2 Discharge at Darn Site:

Naxirnum Flood — Unknown .

Spiliway
pool l eve l at  the top of dam 7,970 c.f.s.

1 . 3 .3  Dam and Reservoi r  D a t a :  Per t inent data on the dam and ~eser—
voir are shown in the following table:

Table 1.1 DAM AND RESERVOIR DATA

Reservoir 
___________ _____

1.1 eVa I I on Cap.’i (‘I I Y 
—

fe e t  Area , Ac re , Wa LI’ rsiied , Leng Iii,
It em m. s.l . Acres  feet  inch es  m i l e s

‘lop of  Darn 60.6 (b) 91 940 0.10 2.67

~p i l l  way Crt•s 1(a) 55 .6 38 610 0.07 2.37

• Strearnbcd at the
• toe of darn 22± — —  — —  —— — —

(a) Normal pool elevation

(b) From Chesterf ield County Bridge Survey, 1979 , U S Corps of Engineers.

t 1-2
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SECTION 2

ENGINEERING DATA

2.1 Design: No design data , drawings or calculations were
a v a i lab l e  for  Lake View D am.

* 1.1 Ceo 1o~~I c  S e t t i n g  ol t l i e l)am S l L e :  T h e  dam is located in
t he  P i e d m o n t  Geo l o g ic  Reg ion. The underl yi ng bedrock is believed to
he the Petersburg G r a n i t e .  Numerous rock outcrops are exposed at the
ground sur face  in the darn v i c in i ty .

2.2 Construction: No construction data was available for this
dam

2.3 Evaluation: There are no data available to evaluate.

*Information provided by Law Eng ineering Associates of Virginia.

2— 1
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SECTION 3

VISUA L INSPECTI ON

3.1 FindIngs:

3.1.1 General: The resul ts of the 25 June 1979 inspection are
I nel in l e d  In A ppendix I T T .  At  t ha t  t ime  the pooi e l e vat i o n  was 56.0
fee t  rn . s . 1 . wh i cli i s  no rni ;t I . T h e  re are no known prey I otis I flH h ) t ’c t Ions
of this dam . The ground a round the left abutment was mainly composed
of rock and was covered w I Lb trees. The area around the right abut—
meul I was f l i t  audi  cov i’  red w i  t hi g rass .  ‘ h u e  re were no 8 1 gos of dampness
si oug ht  log or eros ion a round either abutment

3.1.2 Dam: There were no obvious misalignments in the dam
although numerous cracks and holes were detected . Flow varies through
these cracks from a minor seep to an excess of 5 gpm in the sl ide gates .
A number of cracks were noted in the construction joints and seepage
was observed in these areas (see Appendix I , P la te  No. 1). The dam
appe ars to bear on g ran i te bedr ock , however , some of the bedrock at the
b o t t o m  of th. ” three panels to the right of the spiliway is severely
we:t t lu red and severa l p i eces  were ea si l y broken by hand . Seepage
( ap p r o x i m a t e l y  I gpm) was observed at the toe near the right abutment
ad la c i ’n t  Lo an area of weathered rock.

‘3 . I . 3  A p p ur t cn ;in t S t ru c tt i r e s : Observa t ion  of the in take  s t r u c—
t tire a tid sI  Ide  gate f r o m  the ups I ream s ide did not reveal,  any d e t e r —

• l or at io n , however , most of the s t r u c t u r e  was submerged at  the t ime of
Inspec tion .

‘3 . 1 .4  Sp ll lw :i1 : At the t ime  of I n spec t ion , w a t e r  appeared to be
fl owing over the spiliway crest at different elevations (see Photograph
of the  f r o n t  v i ew of the d.im, page iii.) This may have been d ue to
lii i nor va r  ( a t  h i i o s  in l i i i ’  e lev i  I I on of the cres t of the sp i l l  way , how-
eve r , t h e fac t t h a t  water was f l o w i n g  over the crest  of the  sp l 1 lway
made It difficult to accurately determine the cause for the irregu—
I an  t y  of flow.

3.1.5 I n s t r u m e n t a t I o n :  There is no ins t rumentat ion in this dam.

3.1.6 ReservoIr: The area surrounding the dam is forrested and
f 1 st w It Ii no i’v I ,I enc e  of sliorel inc erosion or slope f a l l  t ire.  An old
ra I I  road emha t i k tn i ’ ut  I t X  tends out I n t o  t h e  reservoir  f ron t’ I tIter side of
the  banks  about  600 f e e t  above the dam.

3.1.7 Downstream Channel: The downstream channel is the natural
streambed . The dam is located at the ci ty limits of Colonial He igh ts,
Virginia , ad j acent to the Sherwood Hills and Woodlawn Subdivisions.

ii
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J~ ~ I~va h tui i : It  Is recommended t h a t  the owner , w I t h in  the
next 12 months I nvestigate the following deficiencies to determine
their s ign i f i cance  and a f f e c t  on the s tabi l i ty  and safety of the dam:

(1) The numerous leaks and cracks in the dam as shown on Plate
No. 1, Appendix I.

(2) The weathered bedrock in the panels right of the spiliway.

(3) The possible deterioration of the spillwziy crest.

3—2
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SECTION 4

OPERATIONAL PROCEDURES

4. 1 Pr oce kir o : The norma l pool ci eva t ion Is 55.6 feet wit I ch  Is
hi-’ sp I I iway crest . The reservoir was or I g i na il y used to supp l y wate r

for a filtration plant in Colonial Heights , however , it is c u r r e n t l y
used oniy for recreation. The reservoir level is normall y maintained
by the height of the spiliway crest , however, there are two 5—foot x
10—foot slide gates which have the capability of lowering the water
level to elevation 32.0.

4.2 MaIntenance: There is no current maintenance program for this
F -‘ dam.

4 . 3  W a r n ij~~~ System:  At the present time there is no warning
system for  t h is dam.

4.4 Eva l u a t I o n :  A maintenance and inspection program should be
initiated by the owner.

j
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SECTION 5

HYDRAULIC/HYDR OLOGIC DATA

5. I De~ I ~~ui : Non e were nva flab Ii’ .

• 5.2 ~~4~o1og Ic Records: None were available.

5.3 Flood Experience: No records were available.

5.4 Flood Potent ial: The PMF and 1/2 PMF were developed and routed
through the S w i f t  Creek Reservoir and the Lake View Dam reservoir b y use
of the 11EC—1 computer program (Reference 2, Appendix IV) and appropriate
un i t  h yd rograph prec ip itation , and s to rage—out f low da ta .  The flood in-
f l o w  to t h e  l ake V i e w  Dam r ese rvoi r  was developed by translating the out-
f low at l i i i ’  Swift (:ri-’i-~k Darn to (In’ Lake V I t’w I )am Reser  VOl r wit It (lie
added Fl ow from be low t h e Sw 1 ft Creek Dam. Clark ‘s Te and R coy If Ic I ents
for the local drainage area were estimated from basin characteristics.
The rainfall app lied to the developed uni t hy drograph was obtained from

~ U S Weather Bureau Pub l ication (Reference 3, Appendix IV.) Losses
were estimated at an initial loss of 1.0 inch and a constant loss there-
a f t e r  of 0.05 I nch /h o u r .

5.5 ReservoIr  R e g u l a t i o n :  Pertinent dam and reservoir data are
shown in Tab le  1.1.

Water flows past the dam over the spil lway in the event water in the
r eservoi r  rises above e levat I on  55.6.

The st orage curve was cii ( ‘Il l aCed by use of U S (h’olog ica 1 Survey
Oitant l r ang  he Maps. Rat I ng curves were developed for the  sp ii  Iway and
non—ov e r f l o w  section of the dam. In rout ing hyd rographs through the
reservoir , i t  was assumed that  the initial pool level was at the spill—
way crest.

5.6 ()ver to~ p in,g Potential: The probable rise of the reservoir
and o ther  per t i n ent  information on reservoir performance is shown in
the  fo l  lowing table:

5—1 
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Table  5 . 1 RESERVOIR T’ERFORMANCE

Hydrograp h
11 i’m Norma l Flow 1 / 2 PMF l’MF (a)

Peak Flow , c.f.s.
Inflow 168 58,520 133,140
Outflow —— 58, 350 132 ,320

Maximum elevation
feet , m .s.l. 70.5 79.7

Spl l lw a v  (e leva t ion  55.6)
Depth of flow , feet 14.9 24.1
Velocity, f.p.s. (h) 18.3 23.2

Non—over f low sec t ion (elevation 60.6)
Depth of f low , f eet 9.9 19.1

• Du rat ion , hours 40 50
Veloci ty , f.p.s. (b) 14.3 19.8

Tai lwate r elevation ,
• f eet , m.s.1. 24± ~~~

(a) The P~F Is an estimate of f l ood discharge that may be expected
from t h e  most severe combination of critical meteorologic and
hydrologic conditions that are reasonable possible in the region .

(b) Cr i t i c a l  Ve l o c I ty .

5 .7  Reservoir Empty ing Potent ia l :  Two 5—foot x 10—foot slide
gates near the toe of the dam at elevation 32.0 are available for de—
watering the reservoir. The slide gates will permit withdrawa l of
about 446 c.f.s. with one foot vertical opening and the reservoir
leve l a t  t h e sp illway crest and essentially dewater the reservoir down
o :tbott t . I evil ton 36.0 in abou t  3 days .

5.8 Eva 1 nat I o n :  Based out  th e  s I ’~,e (snii l  1) and h a z ar d  ( l i i  gli) (‘1a1451
I f e a t  l o u t s  t h u t ’ r econimended Sp I 1 Iwa v De s ign  Flood Is 1 /2  PMI ’ to PMF .
Ba ,;t’d out ( l i t ’  r I sk I nvo 1 vt ’d I n  (11 I s  pro eel It is cons ide red t ha t  1 / 2
PMJ ” is a p p ro pr i a l e  as a Sp i l i wa y 1)esign Flood . The sp [l lw a v  will pass

• 6 7 of the PMF without overtopping the dam . The 1/2 PMF will over-
top the dam for  40 hours and reach a maximum of 9.9 feet over the top
of the (lam , w i t h  an average critical velocity of 14.3 feet per second .

Conclusions pertain to present day conditions. The effect  of fu ture
development on the hydrology has not been considered .

—

— _ - ~~~~~~-— _ -• • ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

L ~~~ ~~~~~~~~~~~~~~~~~~ JL ~~~~~~~~~~~~~~~~~ - --~~~~~~ ~~~~~~~~~~~~~ - -~~~~~~~~~~~~~~ —- •~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
-



SECTION 6

STRUCTU RAL STABILITY

I I” nuuuda  ( I on a nil Abut  me ni s : Thue dam Is In’ I I t~ved to In’ tu t t le  r—
lain by Petersburg Granite much of which appears to be in a high ly
weathered s ta te .  Extensive weathering of the dam foundation in the
three panels to the right of the spiliway indicate tha t there could
be a loss of bearing capacity of the dam foundation and an increase
in hydrostatic uplift pressures. These changes, caused by weathering
of the dam foundation , are likely to reduce the stability of the dam.
In addition , seepage observed near the righ t abutment at the dam toe
appears to be contributing to weathering of dam foundation. No
drawings or construction data were available on the dam and no drains
were apparent during the vlsu.,l Inspection .

6.2 Structural Stabilit y : Although there was no apparent mis-
alignment of the dam , the numerous indications of seepage, cracks and
small holes Indicate that the stability of the dam is questionable.

6.3 Evaluation: The evidence does not confirm that the dam is
stable and further investigation is necessary to accurately analyze
the stability of the dam and its foundation .

*Information provided by Law Engineering Aasociatei of Virginia.
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SECTION 7

ASSESSMENT AND REMEDIAL MEASURES/RECCeIMENDATIONS

7.1 Dam Assessment: The overall condition of the dam is in
question. Sufficient evidence, indicating deterioration of the dam
and its foundation, was discovered to demonstrate the need for fur-
ther study.

Based on criteria established by the Department of the Army , Office of
the Chief of Engineers , (OCE),  the Spiliway Design Flood is 1/2 of the
PMF . The sp illway will  pass 6~ o f the PMF wi th out  overtopp ing  the dam.
The Sp i l iway Desi gn Flood wi ll overtop Cite dam by 9.9 feet wit h an
average c r i tica l  veloci ty  of 14.3 feet per second . Since the spiliway
will not pass the SDF it is rated as inadequate.

*7.2 Remedial Measures and Recommendations: Immediate action
should be taken to assess the stability of the dam. It is recommended
that the owner , at his own expense , secure the services of a profes-
sional engineer who , in con junc t ion  with a qua l i f i ed  geolog is t , should
map the rock formations underlying the dam. Visual mapp ing should he
supp lemented by a field subsurface i n v e s t i g a t i o n  w h i ch  would  In c lu d e
b i t t  not In’ I I ml ted to: I r~u I ion of ~u , iiI tie I erm I iii t I on of  I hu t ’  t’ x i  i ’i u  I of
weathered rock, determination of the weathering rate and it s et I e’i ’t on
the stability of the dam , and determination of any hydrostatic up lift
pressures on the dam. In addition, the investigation should provide
recommendations for remedial action to correct the problems of seepage
through the cracks and the holes in the dam, as well as the seepage
through the dam foundation.

*tnfortnntion provided by Law Engineering Ast~ocia tee of Virginia .
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