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\~2o. Abstract 
.

Pursuant to Public Law 92—367 , Phase I Inspection Reports are prepared
under guidance contained in the recoamended guidelines f or safety
Inspection of darns , published by the Office of Chief of Engineers,
Washington, D. C. 2031LL The purpose of a Phase I investigation is
to identity expeditiously those dams which may pose hazards to human
life or property. The assessment of the general conditions of the darn
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 time of the field inspection

• and all av~ilable engineering data, the Phase I report addresses the
h~draulic~/ hydrologic, geologià, geotechnic, and structural aspects of
the dam. ,The engineering techniques employed give a reasonably
accurate assessment of the conditions of the dam. It should be• I realized that certain engineering aspects cannot be fully analyzed

• during a Phase I Inspection. Assessment and remedial measures in the
report include the requirements of additional indepth study when
necessary .

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

This report is prepared under guidance contained in the Recoemended
Guideline s for Safety Inspection of Dams , for Phas e 1 Inves t iga tions.
Copies of these guideline s may be obtained from the Of f i ce  of the Chief
of Eng ineers , Washington , D.C . 20314. The purpose of a Phase I investi-

• gat ion is to identif y expeditious ly those dams which may pose hazards to
human l i fe  or property. The assessment of the general condition of the
dam is based upon available data and visual inspections . Detailed in—

• vest igation and analyses involving topographic mapp ing , subsurface
investigations testing , and detailed computational evaluations are beyond
the scope of a Phase I investigation ; however , the investigation is
intended to identify any need for such studies.

In reviewing this report , it should be realized that the reported
condition of the dam is based on observations of field conditions at the

• 

- 
time of inspection along with data available to the inspection team . In
cases where the reservoir was lowered or drained prior to inspection , such

• action , while improving the stability and safety of the darn, removes the
normal load on the structure and may obscure certain conditions which
might otherwise be detectable if inspected under the normal operating
environment of the structure .

It is important to note that the condition of a darn depends on
numerous and constantly changing in ternal and external con di tions, an d is
evolutionary in nature . It would be incorrect to assume that the present
condition of the dam will continue to represent the condition of the dani
at some point in the future . Only through continued care and inspection
can there be any chance that unsafe conditions be detected .

Phase I inspection s are not intended to provide detailed hydrolog ic
and hyd rau l i c  ana lyses. In accordance with the established guidelines ,
the sp i l lwa y desi gn flood is based on the estimated “Probable Maximum
Flood” f or the region (f l ood discharges tha t may be expected from the
most severe combination of critical meteorolog ic and hydrolog ic conditions
that are reasonably possible) , or frac tions thereof. Because of the
magnitude and rarity of such a storm event, a findi ng tha t a sp illway
will not pass the design flood should not be interpreted as necessarily
posing a hi ghl y inadequate condition . The design flood provides a
measure of relative sp illway capaci ty and serves as an aide in
determining the need for more detailed hydrolog ic and hy drau lic studies ,
considering the size of the dam, its general condition and the downstream
damage poten tial.

I
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l’IIASI I RI:I’OR’f

NATIONAl. I)AM ~Ali~TY l’ROG RAM

Name of Dam : L~k • Mont. - l . i I  r Dam
State : V i r g i n i a
County : Prince William
Stream : Powell Creek
Date of Inspection : December 5, 1978

Lake Montclair Dam Is an earth einb;inkinent 74 feet high and 650 feet
I ~iug  • The’ dani Is in  t lit ’ Mo,it I a I i . I)eve I opmcflt on Route ~‘ 16 , 2. 5
ni I t’s went of I -~9 .  i t  t lie l ) i i i i i l  1. 1 • ‘~~; , V I  ug liii a I u i t i • r e l i ; u u i g t  . Tile dam
was bu [it in I 9( 1 w I tli no known des ign  or plans. In  1970, 6.5 f eet
was added to t he top of the dam. During the 1972 TropIcal Storm
Agnes , the emergency sp i l iway was rei)orted to have 4 feet of water
depth and considerable erosion . Ma intenance was done as needed by
the Second Montclair  Corporation , owner of the development .

p 
The enk~ rge uie y sp I l l  way w i l l  pans 1 00% of t lie PMF OVer a ‘ ~1 ‘‘ 1
70 hours. t h e  wa t er  ye len i t  y w I  I I reach [1.3 feet per n.. ....~t • , t  a

depth of 8 • 2 feet  . The soi l  in  t h e  a rca of the emcrgcnc y - • i I I ~- i y

will e rode at t Ii I s  w a t e r  ye Inc  I t y . Eros Ion around t he’ end ‘‘ I h.
abut  mt ’nt a I ong t lie eme rgcne y sp I i  Iway Is a poten t ia l  dangi’ r I .  I lie

• abu tment  . Tin’ box cu l ver t  out  let st rue I nrc has open e r ;iek~; 2 — 3
Inches wide . The embankment soi l  has not been through i y a n a L y ~wd
for st a b i l i t y .  There are no design ca l cu la t ions  for  the emh ;u nk t t ie nt .

• It is recommended that immediate action he taken by the owner , at
his own expense , to secure services of a Profcssj.onal Eng inee r  t o
have soi l samplea  of the embankment , sp i 1 Iway and r igh t  a h u i t t u c u i t
L ~uk en and an:i lyzed for  st reuigtli parameters to est ab I I sli t lie den I gu
and s t a b i l i t y  of the embankment;  Improve the emergency sp il iway  and
repair the box culvert where de t e r io ra t ing ;  establish a warning  pro-
cedure to a le  a res idents  in t tune of emergency; and i nst a l l  a HI a I f
gage to measure flow through the water course .

I t Is  rec nm,m’nd ed that wi t h I n two uuion t lis f r o m  ( la te  of not  t i l e  a I eu
t o I lit ’ Cove roor of the Commonweal tii of V i r g in i a  , the owner eng. igi I hi ’
se rvices of a l’r ofessional  Consu l taut to det er m i n e  by more soph ist 1—
r ated method s and procedures , the  r equired  remedial  measures .

W i t h i n Six months of the  date of n o t i f i c a t ion  to the Governor , the
Professional Consultant ’s Report of appropr ia te  remedial mi t igat ing
measures should have been completed and the owner should have an
agreement with the Commonwealth of Virginia to a reasonable time
frank’ In which all remedial measures will be complete.

Submitted By: Prepared By:

Original signed. ~~
- 

j~~ES L~ ~1LS~ -

JAMES A. WALSH , P.E. l~~ j~~~~~~ER , .F,1
Chief , Design Branch ~~ ward M. Martin & Associates , Inc .

Recommend ed By: Ap proved By:

Original s1gne~ bj Original signed. by..~a

ZANE U. 000D!I1 •

ZANE M. GOODWIN, P.E. 
- DOll • L. IIALI.KR

Chief , Engineering Division Colonel, Corps of Engln ’e.:.
District Engineer APR 3 1919
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MONTCLAIR DAM

SECTIO N 1. PROJECT INFORMATION

1.1 General:

1. 1 . I Aut ii~~r I t y _ : Pub I I c :,aw 92—167 , 8 Aug 72 ; u u i t  h e r  I zi ul ( l i i ’
• 3 Secre ta ry  of t h i .  Army , through the Corps of Engineers to  in I t  1., Le a

nat ional  program of s a f e ty  inspect ions  of dams throughout  the  U n i t e d
States. The N o r f o l k  D i s t r i c t  has been assigned the respons ib i l i ty
of supervising the inspection of dams in the Commonwealth of Vir-
ginia.

I . I .2  l’ t u i  lIon .  oh I u n j . e  I iou : Th~• I ) t l r P ~ Ht’ (H to couithuu I a

Pliant’ I I ui ~~’.. t lou  accord  I u i g  t o  t 1w Recouuime n de d Cu l d i  I I  ii. I

Sa le ty  Inn~n . t to of hEums  ( A p 1n-n.I I x V I , lit ’ I c rence I )  . Fl..  ‘u.. I i .

respons I h i  II t y is  to exped I t  I ens ly ident I fy  those damns w hi  I cl i  uu u ay
be a potential h a z a r d  to human l i f e  or p roper ty .

1.2  (‘roj~’ct Ik n t r L pl Ion :

1.2.1 Dam and Appur tenances :  Montc la i r  Dam is an earth em—
bankment 74 feet  high f rom the top of the dam at e le v a t i o n  2 10.5
to t he invert  of the ou t l e t  s t ruc tu re  at elevation 136.5 in the
toe of t he’ dam. The’ 1 engt  Ii of the d;uun is  650 feç t  at t l ie  t • ‘p I d im .
The siopt ’  on the tups ream side’ In 2.9: I and the slope ..n I lie ch ’wui—
HI ream I ~~ is 2 . 1: 1 . Tht . I ;ikt ’ Wa I c r  ou t  I t• Is I n t o  a ci 11W r e t .  tower
(pr tu Ipal sp it (way) L~ rou~ti I cash ) ‘r at . es into a ver t S c a l  out f l ow
nt rule Lure  .I. ’wu ~ t o a 5—toot ~ ~~

-— I iot hex ci i i  vert e x t t n I  I ui ~~ I . .  t h. ’ t us
of the dam at t h e nut, let. u h i . i u u u ~ I . I h ~ out  l e t  ml r u e  I n r c  Ii- ; , ‘ u h u u l  pp. ’uI
w i t  ii a u n . u u u u u . ,  I I y epe rat ‘d *‘, I m u c h  h i  l i i i ,  t i ’  r ku l i e  ga I t ’ v u  ly e  Li ’ ‘ I i  a I i

t he lake .  The gate ’ valve is undo r r ep a i r  and is e’xpt ’r teul  Lii he opera—
tional in t Im e sp r ing  of 1979. A ~;ul~inersiblc pump Is used to d raw
water for sprinkling lawns ~ f the golf course . The emergency spill—
way is loca ted beyond the righ t abutment at elevation 197. The
emergency spiliway channel is 150 feet wide.

1.2.2 Loc.ition: The Dam is in the Montclair Development,
• 1.9 miles west of 1—95 along Dumfries Road , State Route 234 on 

V

Powells Creek.

1 • 2. 3 SI z.’ CI as$ I I I cat  Io i t  The dam is classiC ted as Inter-
mediate by storigu ’ capacity of 5,198 acre—feet and a h.’I glut of 74
fee t .

1 .2 .  -~ I l a z u  rd C lass  I I I  ea t  Ion : The (lam Is in a rem i den t  I
development w i t h  h o m es downs t ream and is given a h ig h  h azard  classi—
(tea t  Inn in accordance to the guidel tnes of Sect ion 2 .1 .2  of
Recommnendcd Cu t d e l l n e s  for Sa fetj ~~~~~~er t t on  of Dams. The hazard
classification u sed to categorize dams is a function of the loca-
tion only and unrelated to the stability or probable failure of
the dam.

‘ 1
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Tab le L I  DAM AN !) R E SE RVO I R DATA

RESERVOIR 
- -

- 
Capac i ty

• ITEM E1,e vat ton Area Ac re W at r l u c u l  I - i t  I,

* F t . ,  nim i Acres  Feet Inches  M i I s

Top of dam 210 .5 279 5938 9.9 2 . 2 3

Emergeiwy ~pll1way 197 173 2858 4 . l~ 2. 05

Princi ple ~p i i lw ay  crest 192 85 2188 3.6 1.29

Norma l riverbed 1 10+

*add 4 f t .  to design elev. to get USGS m.s.1. elev.

i- V
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SECT iON 2. EN C I N E ER INC DATA

p 2.1 Des l en: There are no p1 ;inS or spec I f icat  ions a v a I l  ; l u
f o r  the o r ig in ;m  I c o n s t r u c t I~ 

- of  Mont e  I , i I r Dam.

*2.1.1 Geolog ic__lnv sti ,g i t l ;u- : There were no known subsur-
fac e t iivest Iga t tomis com:dtmc t._ i  i i i  iou j uni ’ t h u n  w i t  I th e  or Eg h u i t i
cons t ruc t ion  of the M o n t c l a I r  I ) auuu .  i n  1910 , howeve r , a subsur face
investigation was conducted at  t i le  dam site to de termine  the
s tab i l i ty  of the dam and the’ fe a s I b l i  I t y  of r a i s i n g  the (‘rest of
the  duiuuu .

h iie~ subsu. i I ~n.’ I nves L i i~ It Ion was t’oiidimc ted by S o I l  lent I ng
Sc rv Ices , Inc  • of Wash: I ngt an • P. C . Tb ri’e soil tes ts  b o r i ng s  were
d r i l l e d  a h on g  t hue crest of 1I... d a mn and two auger  probes wer e
dr i l l ed  in a proposed borrow area. In order to determine  t h e
various soil p arameters , r o u t i n e  c l a s s i f i c a t i on  tests were per-
formed on representa t ive  samples and consolidated undr a ined  t n —
a x i a l  t e s t  w I  Iii po re pr e s su ur ( ’  uu i . ’ :umum r eme nt - s  wer e p. r f o r m . ’d  on

~eI  ec t (‘d imud I n t u  riieil samlip 1, 15 • ‘l w. . of the t r I a x l  a I L u  I m were’

per formed on samuup hen taken f m u m  I i i , ’  e x i s t  ing dam s oi l s  amid t h e
• t h i r d  t r f a x  l i i  t e s t  ser ies  wan pe’ r f o  ruued on the proposed borrow

mate r  h a l  compac ted to  appr ox  I ma t e  I y 99 percent of S t anda rd  Proc—
- • t or  Dens i t  y (A~;TM Spec I C I r at  I em) J )— 698 )

Resi. I t s n I  a I I  s i u l l  t e st  her I m ug and I ;ibur •i tory  test  I ng is en—
closed in Append ix  IV . ( 1% adehl t  ion , a boring location plan along
with  a review of the laboratory test  r esu l t s  by Soil Test ing
Services , Inc . are included in A p p e n d ix  IV.

Rr l e f  I y , t h ’  s o i l s  at t Ii. ’ n I t . ’  i nn s  I st~’d pri m.ir ii y ~ I ii :iceoeus
sandy c h ;u y e v  s i  I t s  i m ut i  s .undv s h i  t y  c h a y s .  Resul ts  of ] . u l u . i t a r v
consol ida ted  um u d r u  ned t r ia x I i  I n h u t u r  t e s t s  w i t h  pore pr~’~~ ‘ i re
measurements  re ve:u l ed the f o l l o w i n g  r esu l t s :

Range  in  0 ~ C’
Nat  t i r a  1 Degrees h’SV
1)ens I t y  (d ra ined  I ) r a  I ned Co—

Boring Depth (pc f )  fr i c t i o n)  hucs lo n
___________________ 

Ft. _________________ ___________ 
i n t e rcep t

l and 2
(in embankment) 30—37 119.4—121.8 27.5 1,843

l and 2
V (in embankment) 15—17 124.3—129.9 31.0 614

Power Auger
(Borrow) 0—15 120.2—121.9 17.0 1 ,229

~rest of 11111
(Borrow) 0—12 117.0—119.5 19.0 614

4
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l’ mev b u s  exper ienc e  w i t h  the chr a m e d  shear str&’ngtIu vii ...- ’ ;
of s i m i l a r  s o i l s  f rom the P I i ’duuinn t i’ rov I nec gives reason t o  q tu

P t ion the ’ hi git cohesion Imitercept s tubta I ned . (Theore t I t a l l  v • I In
thnti l neil robes Ion I iltt ’ rcept u u i u u s u  i i i  h u e z. iii .

- • *2. 1.3  S t ruc tu ra l_ Ana ly s is :  O r i g i n a l design c a l c u la t i o n s
we’re not ava i lab l e .  A at rue tura h m a  I ys I s  was um nde  r t  aku’n I i i  1970
by Bauer Enginee r ing ,  Inc . of CI: I cage , 1 1 1 1  no I s .  ‘ h u e  pu rpost ’ oh
the analysis was to determine the s t a b i l i t y  of the e x i s t i ng  da,i.
if the crest e leva tion  was Increased an additl on ;u I 6.5 fe e t .

V *2 . 2  Coun t m e t  Ion of thi.’ 1 1 m m :  M r .  F . M . Ciii I u ’y was ( l i t ’
owner of the p r o p e r t y  now knowum cu ( . n u m u t  ry  C l i i i )  I .akt ’ at. l i i i  I t ine

P l i i i ’  dauuu at ti l l s I ocat ton was c , u u m ; ; I  r u m , ’ t u d  . I n  I 961 , Mr. C i i i  I ’ ’ y

n I u I u r lu a i ’ Iut ’ ( h t he  I I run of • M i u t u r t ’  , Kr I I v  •~. I~t ’ uh.I  I :411 , h u t , ’ • , ol O r , uu ~ .’
Vi rg In lum , In  o rder  to  ( n u l l  r ; u i ’  t l i i i  ( Ii. c . u m u : i  t r ime t I lull  of au l  t a i l  Ii
dam which won lii create it I aki ’ on h i I s  p r og er t y

Moore , Ke l ly & Redd I shi , 101 how l mu g rout rae t u I  gn I ng, p io t et tle d
to construct the dam; const ruct iom :  Was completed In 1964. Accord-
ing to a statement made by Mr. Goodwin Moore, partner in the firm ,
the dam was built according to Soil Conservation Service construc-
tion procedures and practices.

The loll ow lug account of comust m e t  I on was prov [(1(1(1 by Messrs,
Coffey and Moore :

According to Mr. Coffey, t h e  base area of the dam was e (eared
and grubbed amh al l  topsoil stripped , prior to p 1 acemi- ut of
the fill In  tile valley at the dam site. A core t r ench  o 32—
foot bot tom width  was excavated into the v a l l e y  bu t t on ,  as
much as 11 feet  in depth: t in t 11 rock or h ar dpan  was reached .
Clay m a t e r i a l  was borrowe d f r o m  the proper ty  amid t ranspor-
ted to the  dam site to f i l l  th :e core trench;  the f i l l i n g
ope rat ion was performed by pans which brought the c l a y  from
the borrow s i te  to the dam s i te .  The f i l l  mate r ia l  was
then spread in 8—inch to 11—inch th ick layers and was sub—

P sequently leveled by b u l l d o z e r  and compacted by Sheep ’s—
foot rollers to a 6 to 8— inch comnp ;icte d th ickness .  The
loaded pau~s we re routed across the su r f ace  of the core f ill
so that  their  rubber t I r e s  could  a i d  ii: the compac t Inn  of
each layer .  Once the core was filled to the exist  l u g  ground
sur face , front  and back f i l l s  of the dam were made i i i  l i f t s

P u n t i l  the 30-Inch height  above the core was reached . The
core was them: I i i  led in l aye r s  t in t  Ii the 30—inch dc lO hu wan
c o m p l e t e l y  f i l l e d  and the n ext  l i f t  of front and back F i l l s
was raised in layers an additional 30 inches and the core
again filled. This procedure was repeated until the top of
the dam at elevation 200 was reached .
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l i m e  t r e nch  fo r  the’ box c m i i  ve r t  sp i 1 lw ;iy t h u r o . m ~,ii t i i i ’  h is. ’ .0
the’ Wu nu had to be b l as t ed  in t o  rock.  The t r e m t c i t  w e ;  hi iet  i’d
3 I e’e’t below the bo t tom of t h e  box c . u I  vert sh  ;ih and r ’  I t  I I e e l

w i t h  ceuuu p at t ed c l a y  to  I t u u ’ i uI  a c m i i  I t u m i  :10 that t hr e m i l  v i i  I
would  l Ie’ on a t in t lo mm i m b l a n k e t  of earth r a t her  th in part I y
on ca r t h and pa r t l y  on rot k . Four a n t i  —seep age c o i l  a i :; We’ re
e iuu u m ; t  miii’ ted a h u n g  I lit ’ I t ’ u u ~~t ii ui t lie ’ cii I ver L and t’ I my h .me k  —

II i i  was p1 iueed amId eonuiI:ut’ I cci um long the sI hemi ot I l i t  ho~
culver t  and across ti m e tc ) I ) .

2.2.1 Toe drains were Inst alled approxImately 10 feel  back
from the toe of the fill. ‘I’hese were b u i l t  in 24—Inch  wide

V - trenches dug 5 feet deep w i t h  2 feet  of 1—2 I nc he s  o f c r uus l i t ’ t I  stone
under 6—inch per I’ora ted cur  reiga t ci met a I p f h~’ 

wI Lii I 2 1 nt lit ’a of
the same stoni’ over the pipe’. l i m e  toe dra ins  e xtended f r o m  the
out le t  pi pe a t  I itt ’ toe’ on t ile’ sou l it sI the . Discharge Is a long
side of ti le ou t  l e t  box c u l v e r t .

h u t ’  I ak , W ;i t  e r  t ,iut i t ’  I s I i u r o u m ~ h u a c’ont’ rele’ towi’r st reui I u n ’  itt
th e edge of tin ’ wat . ’  r he ’), f mmd ti.. ’ . iiiban kuus ’n t • In 19/0 , l i i i ’  I t ’wer
was rt ’elt ’s I gned as a vacuum type  syp hio n , w h e re wa I t ’r t i ave I :1 up
through a t r~tu ; li r ac k and ii  OWn down a 6 . 2 5— f o o t  x H — f o o t  ve r t i c a l
box in to  a 5 — f o o t  x 8—foot  box c u l v e r t  e x t e n dI n g  t h r o ug h  t lie ’ bot-
tom of tile dam to the toe to the out let channe l .  The syphon
flC t iO m takes p I ; m t e when t h e  lake  r i ses  about 8 • i nc h u ea .  Ve l oc i ty
is a p p r o x i m a t e l y  30 feet per second at the ou t le t  d annt ’i .  The

- - lake d r a in  is control led by a 24—Inch  kn i f e  valve In the bottom
of the tower s t ruc tu re  ope rated manua l ly from the Tower bridge .

2. 3 Opt ’ra 1 Ic tu i : T h e  See’ ond Momi t i  l a i r  Co rj rn rat  [on does not
have an e’s t a b l E  sheti oper at ing  pr oet ’t lu me , a 1 though preset:t 1 y t u e
project manager is located on the  development cons tan t l y and is
responsible fo r  operation . The manua l control of the lake  dra in
is expected to be repaired and operable in the spring of 1979.
The golf course takes lawn sprinkling water from the lake’ by use
of a submersible pump .

2 .4  Eva l ua t ion : Desi gn oh ’ the  dam built in 1963 and
records of construc tion are not available. The Information given
by Measra , Co I fey and Moore I ml i cat  en the general const rite Lion
procedure but does not have soil types or soil tests. Tile notes
on t h e  ccinst rue t ton In 1970 i n d I r a  tt’ I he compac’ t I on and genera I
procedure used to raise the top of tb,’ dam ci evat ton . Flu e so I t s
in fo rmat  ton taken at tha t t ime must be conf i rmed by add I I lena I
soil samples and tests of these samples to es tabl i sh  the desI gn
of the embankment . The operation procedure is not established
and no records are presently kept of operations or observations
of the dam.

~~~~~~~~~~~ provided by Law Eng i neering Associates of Virg Ini a
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SECT tON 3. V I S U A L  I N s l ’ I : c I I O N

P 3. 1 FInd 1q~ s : AppendIx V omit l i m i t ’ s  t h e  li e  I ch obsi ’rv ;u II outs .

*3~ 1.1 The major  visua l observance macic d u r i n g  th~’ I L e l e l  in—
spec t ium :  was seepage of a p p r o x I m a t e l y  f ive  gal lons/minute  along
the l e f t  side (look I ng downstream) of the box cu lve r t .  This Is
t ime ’ i n eat  tot: of the’ toe’ el ma I n .  ‘Flie’ r I p r i mp ii I ong the s Ide ’s u I i Ii. ’
ci i i  ye’ r t  i tuta  requ I rt ’d r e ’p im I r I ni.I I eat l ye’ oi ’ eros m u  its con I i  mn u e ’ .i b y
owu ti ’ u’

*1. I .2  ‘l i u r r e ’  was muo eu iu s e r v ’th h u m  I g I  m:g :ut t ime  i u . m u ; m ’  m u I I i i .  i I - i u t i
or c i c t r l i u u c ’n t a l  S e L L  l e n i e n t  a l ong  I tue ‘rt ’st  of the chu m. li mi t was
a gne ins rock outc  rop along t i m e  Ii,’ It  s ide  of the St rc uuuu I h i l u r t i x  I —

t m a t e l y  100 feet f r o m  t im e ’ h ;m st ’ of th i t ’  claim .

- 
V 

*3. 1. 3 There was some eros Ion of emi m b am :km cnt s o i l s  a I t u m u ~ I hit
downstream face of the  dam. I n  se vera l areas , the e ros ion  g u t  l i e s
we re as much as 18 1 ne lues cheep, located about  20 lee I t ip  t i m e  slope
and 30 fee t  l c ’ f t  of the  box t ’u l  ven t  as we l l  as ;mlou :g t i n  u I g u t
abu tmen t  where the g um I I  ey Is 6— 1 mich es cheep.

3 .1 .4  Time emne rgc ’n cy sp i 1 l w m y  w ; m t  C r  I lows t l t m ’ouup V im a i H , , u h u
and parking area then through a grassed area wh ich  Is  ihout -‘t O O —

feet f rom the lake . At t i:is p o i n t , t ime ’  emergency sp i l l  w .iv L u  ri :s
to t he l e f t  u n t i l  it is p a r a l l e l  w i t h  the axis  of the than . In
t lte t u r n i n g  ac t ion , wate r  I n  c x t 5 S  of tht ’  c ap a c i t y  of t i m . ’  t ’h~mnne ’ 1
to il l  re ’t ’t t h e ’  watt ’  r a ro m m uuc i  I hum I . ’  I t  t i t i’ i t W i l l  I i mit i  t o m olt  t ( i l i u m ’ I i i

4 it s t r a i gh t I Inc  h e a d i n g  m v c u ’  ~~~ I i w ; i y  l)r  ly e . 11 I s  r ep o r t e d  l i v
the owner that S p I t  Iway  i)r l vi ’ h i ; md  w ;mt  e ’n f I owl ng over i t  to a cie i ) Lh
of about 1—foot  d u r i n g  T r op i c a l  S t o r m  Agu:cs In 1972. ‘flier. ’ are
about 28 home s downstream In l im e po t en t i a l  path of the emergency
s ptllw ay u m overf iow m m below the I e i ’ t t u r n  of the channel.

3.1.5 The lake drain va l ve Is not operable. Repa i r  Is
expec ted to be completed by s p r i ng  of 1979.

3.2 EvaluatIon : The visual inspection revealed obvious
problems of erosion and seepage which needs prompt maintenance .
The lake drain valve is being repaired . The emergency spill.way
requires some improvement to safely carry and direct flood waters.
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SEC t’ ION 4. Ol’ERAT I ON te h .  i’Rt ) CEIflI14ES

4.1 ~~~~ or ! 4_ M,~J_nten !m ,nee: Operational procedure’ r i—
qu trod is done as the’ ne’ ’d a r i se s  ~ i u r e u u m glm the  p ro jec t  uu u.u ima ge’ r .0
the Second Montclair Corporation. Repair of the lake d ra in  con t ro l
valve is presently underway . No regular log of condition or nm;u i n—
tenanee hmiu ~ bet ’n kept sInce 1973.

4.2 Wirnin& System: There is no warning system mai n t~u iime ’ e l
by the Second Montclair Corporation .

4~ I Ev a I lm! tt lou t : ‘li m e ’ cI ; mmui I s  l imit . ’ I I umu I utg as a rm ’t em it I m m m i i i
i iut I I I t y  ant i  clues h u t  m ’ q m u l  re’ m, ’X t  m u m , ;  ( Vt’ (u In ’ r a t  t o n a l  prot c d m u u ’ e ,
eye r, r e g u l a r  records should be oem I n  La [tied of n~~nth 1 y obse ’ rv •i I I ou ts

- ;  by the owne r , fo l lowed by note ’s of c’orrect lye measures t i tk e i t  its a

result of prev ious observation comuuumuents .
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SE~TI0N 5. HYDRAULIC/HYDROLOGIC

5.1 De ’Iui a u m : Ce’neral h y e l r ; u m m l l c  and hydrologic design cbutn
uaed for ana l y s is  in sin f o l l o w s :

a) Letter from William 0. Doll , Consult ing Eng inee r , showing
Lake’ Mouttclair Dam data summary , dated 5/30/78.

h ) le ’t ti ’m’ um ui d tim I en Is mt I outs from iint~’r Kutg l ne’e’ r l u g ,  i me. • dsi t i~tI
2/’u/70.

c) Topographic 1” — 200 scale map of apiliway area.

d) Memo from 1. MeGourin (SCS) to Munkitterick (SCS) , dated
6/10/66.

e) Memo from Sours to Batte r Engi neering, dated 4/23/70.

V f) letter I rum De’wherrt, Nealson & Davis  to M. K t i  l y ,  A siu l u i t —
ant  D i rec to r , D .P . W .  Manassas , V i r g I n ia , dated I / i l / 7 0 .

g) Let ter  from Wiley  & Wilson , En g t ne’crs , to K. K e l l y ,  Assist-
ant Dire’ctor, D .P . W Manassas , V i r g i n i a , dated 1/10/70 .

h) Memo from Burt Sours to C.J. Deitz, dated 2/6/70.

i) Letter l’mom Prince William County, M. Kelly, Assistant
Director , D.I’.W. Manass~un to Dewberry , Nealson & Davis ,
Enginee rs , dated 2/17/70.

j )  Le t te r  f rom Grnediger  &R ak er , Hampton Assoc Iat e s , to Batter
Enginee ring, dated 8/2/71.

k) Letter from Bauer Engineering to Dewberry, Nealson 6 Davis,

2 no date.

1) Letter from Dewberry , Nealson & Davis to Bauer Enginee r ing,
dat:ed 8/2/71.

m) Letter from Dewberry , Nea lson & Davis to M. Kelly , Ass i s tan t
p Director, D.P.W. Manassas, dated 9/4/70.

n) Let ter  fro m Craedt ger & Baker , Hampton Asaocistte8, to W .
Sturcey, Construction Manager, Coun try Cl ub Lake, No date.

0) Letter l rom Prince William County to Country Club Lake,
dated 9/15/70.
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p) Le t t e r  f rom Prince W i l I l a n m  County ,  M. K e l l y ,  A s s l s t ;u m t l
Di recto r , D . P . W .  Manassas to Dewberry , Nea l som: & f lavi s ,
dated 10/22/79.

q) ‘i’he re is a f o u r —  foo t c i i i  Ic ’ re ne e in e l e v a t i o n  of the norma l
- ‘ water stir face as shown out  l i m e ’  u SGS mn a p p I n g  and the the —

S I gne’r s t’l e’wut l o u t s .  ~I ’ii , t i m S I g u mt ’ r ‘ s el ev;it I ot is we re con—
~‘e r ted to ma L i ’Iu t ime  i l~~( ~ in. mp ~u I mig . l i ue se  e’ 1 evil L louts  were ’
then tuned in all computat Ions.

S. 1. 1 ‘I’lu.’se’ t i a t s i  t’ i , u t t  a I mu e d t u m  1, 1 u i  I h m y d m o  I og I . ’ s m I m ? u m u u l u p t  I nits
api1 lwny rat  I u t u ~ cu rve’ , and s i u m i m t ~ dm’ I a I I s  of eons I r u ’  t Ion .

5.2 I r u ’ 1~~~[c_ Reco rds: Gag ing in fo rma t ion front  South Fork
Quantico Creek , and Nor th  R r ; u m t t ’h t  Clmopawans ic Creek both near  Inde-
pendent Hill , Virginia was available. This data was not used to
evaluate the pm ’rformnance of time system.

5. 3 F ! o t t m i Exp~~r i cnce :  No theta ilcd f loot! Ing exper t  (‘til e In
avai able , het wm ye’ r the Agnes I toot! of 1972 was p ;msse ’d . li me ’  maxi-
mum dc’1) Lb ove’ r t he’ enme’ rge ’ncy s p i l l  way wit s en t I mated at  6 .0 feet

• wh i ch  corr esponds to 5 , 760 c m .
5.4 F l o o m l l’ o t u ’n t  la l  : C ’nc ’ra I — Assuming the poo l c i  m ’v sit i on

to be at time principal spiliway crest , elevation 192 msl, the PMF
and the 100 year f lood we re developed and routed through the res-
ervoir and spi l lway .

5.4 . 1  The PMF , P robable  M a x i m u m  ( ‘loud , was de veloped from
da ta in Il yd rometeorological Report  33 (Reference  No. 1). T h e
Probable  Max imum Prec i p i t a t  ion ( I ’MI’ )  f u r  time M o n t c l a i r  i) m it i ;m r t ’ iu
Is 25 l u t c i u t s Ii: 26 l t oui r s  for a ?O () s q u a r e  nil Ic area . l i i i ;  v i  h u e
was mm ti h I I led f m u r  t ime ’  Monte ’ l~u I r I i  .25 ~~tm ; i r ’  n il to dra in ;urc  i i i

and In p u t t e d  t o  t ime IIE C— I p ro gr a nm , E l  1)0th I lydrograph Pack ~ V

which synthesized an inflow hyclrograph of the PMF. The ½ l’MF In-
flow hydrograph was constructed by reducing each calculated PMF
hydrograph ordinate by one—half.

The inflow hydrographs were constructed utilizing the unit
hydrograph concept.  The tu n i t  hydro gr aph  was deve l oped t u n I n g  .1

one—hour e h m m r a t  I on of exce’ss j u r e m - I p  I t - m t  I on and Synde ’ r ’s l u ; u r uu uut I m ’r s
( R u ’  It’ r e ’ u m e m ’  No. 2) . ‘I’Ite’ I I EC — I p mo gr ;muu u I lien c l I n t  r I hut e’th e ’x . . s s  pro-
c I p i  L i t  ion lut t (me ’ and n nuomuu i  I t i u  

~ 
ro.iimm ’e’ time ’ lut f l o W  ity cl  r ogu - u~u lmu

‘liii’ c l I n t  r Ihwt  ion I lion the r I ve’d was ummoel l i i  eel by revising I 1mm p.’ t’
cent h o u r l y  d i s t r i b u t i o n  w i t h I n  Lime m a xt mm mnm 6 Imour pre’.’ I l u l  t a t  l i mi t
it) more ’ c losely  conform to that  u sed in Th’40 lor the 100 y ear
rainfall. Results of this analysts are presented in Table 5.1

I
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5.5 Reservoir Regulat ton: Mont e l a i r  Dam has an unre .)nL rolled
8—foot x 5—foot box culvert princip a l spiliway with an inlet d c —
Vat ton of 192.0 ms I . Tht ’ cmi’ rgeney np i i i  way Is an unc’ont ret II m’d
earthen trapexutda i sect Lou w it im I n v er t .  at  ‘lcvat ion 197.0 tush
The top of the dam elevation is 210.5 mat.

A 24—inch dianmete’r gated orifice Is available for d r a in i n g
the reservoIr hut was not considered for routing piurpose’s.

5. 5.1 Reservo I r st t t r sm ge ’  c i i p i m e  I t  y aitove thte s i tli l w iv t’ rm ’~~I
was e’n 1 cii lit t i’d ti m- m i ng con I o m u ru I rm u nm u SGS q u i ; im i  mm m : u~u u-i • p I :m ,, h u t S , .  I ..g
a roan 115(1 em ) umv.  rI I u u g S i t  vi ’ l i m it ’ l i i  :i. ’ . . ’— t •.‘t . Ilu’ i ~ u S I i ’  I 1 . 1  I m m g
curve’ was computed us Ln g  sin e r i f  ice equa t ion f or ti me ’ pr  l u te I p~ I
ap t  I Iwny anti it er it ten I iIi’pt it conupuita t Ion for t i m e em u mm ’r gt ’mtm ’y sp i l l—
way S Item : c’omh I um 1mg time ’ cm i rvt~a fo r  LoL a 1 o u t f l o w . Iiium , t  I ng w~m u ;
at s ur t ’d assuming pool elevation at the principal spiliway crest
and inflow equal to outflow .

5.6 Overtopping Potentia l :  Time PMF , ‘~PMF , and 100 year
flood inflow hydrographa were routed through the reservoir using
the modified Puls method option of t h e  IIE C—l couu t p u mt er  pr ogr .t in w i t h
storage—outflow . Reaulta of this routing are shown In ‘Fable 5.1.

5.6.1 A tatiwater rat ing curve wan no t available for t Iti s
clam. lime Lii i Iwarer ci t’vnt ion obne ’ rve’(l c h u r l  ng f ã e  I cI ohnt’rvsmt I out
wits ap~t rem x I uuus i t i’ I y 1 26.0 mn I w i  t im an tt~~~tuuuc t I i l  ow 01 50 ci  ~ • ‘ 11mm ’
50 cfs wims use’ei its time s t a r t ing  base flow when routing time st et r i uu s
thr omigit the system.

5.7 Reservoir Emptying Potential: To empty the dam there is
a 24—inch outlet pipe with an invert elevation of 133 mal , and a
discha rge capacity of 101 c f~ at normal water surface elevation ,— 192 msl.

5.7.1 The above information was inputted to the lii’C- t program ,
with Eleven cia inflow and a dev’loped storage vs. outlhow curve .
This analysis Indicated that time dam can be empt ied  In  18 days.

5.7.2 All hy drolog ic c o n s id e r a t i o n s  presented in t it i s  report
are based on present conditions and no allowances have been made
for future development of the watershed.
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TABLE 5.1 — RESERVOIR PERFORMANCE

• Normal 100 Yr. hiydrograph
Flow Stornu l/~ I’MF i’ M V

Peak Flow, cfs
Inflow 50 4 5 89 9,403 18,806
Outflow 50 3,397 8.646 17,702

Miuxf uuuu uu n Elevation , It. mat 192 199.8 202.4 205.2

Ungsmtt’tl Mpfhlwny (El. 192 &
l97 mst ) 2 2 2Depth of flow , ft. —— 2.8 5.4 8.2
Duration, hours —— 20 

2 
70 

2 
70 

2
V 

Velocity, fps —— 6.2 8.5 11.3
Percen t of Peak outflow

passed 100 100 100

Non—Overflow Section (El. 210.5
ms 1)
l)ept lt  euf f l o w , f t .  —— 0 0 0

- •  I ) umi’ im t It uti , iuetu r a  —— 0 0 (1
Ve locity, I pa —— 0 0 0

Ta ilwa ter Eleva tion, ft., msl 126 NA* NA* NA*

* Not Ava i lable

1. Elev. 192 is the syphon sp illw ;uy (P r i nc ipa l spillw;my)
and d cv. 197 is the chute spiliway (Emergency spillway).

2. Refers to the emergency chute spillway.
The figures in the table do not include volume of water going thru

the syphon spillway.
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SECTION 6. STRUCTURAL STABILITY

*6. 1 ( ; t’ e ) l ( u g  I t_t V t_I
~~~~~ ~~I t lm ( ’ Dam S i t e :  The dam is  I mum ’,- u t s i I

just west oh Li m e ’  Fa l l  Line betwe’c’um the eastermt Coastal i’Lm 1mm ((V ~~~ _

log ic  P r o v I n c e ’  and the western h’iediuicrnt Geologic Province. Tim .’
u m m e k ’ r l y  h u g  I ’e ’eh m t ick at time sIte ’ m ’ o t m m ;  I sr s  of R m ’it  I s t n mw gut ’ l w ; . h i m  I n
I uru um a t Ittu : In hi I ie’ve’tl Lu hav e ’  ( t m  I r I n u t  eel 1:1 mie ’d l u u m m ’ u m t ; i , ’ y  ~; . i u u , I a m i d
i’ lay ile’j ue ’mi II I i i  time ’ I ate ’ l’ r ’t ’amlt r I a n  ;u~~t’ . Muue ’im I att’r , pm ’ ’i .i I’ I y
lit la te ’  i1.t 1 i o - ,e ’ l c  t (time ’s , ni m e imt ~ c e m t mupi - t ’msn  I ye l i t r e - C’s ht mc k I m ’ ii t ime ’
‘r tm s  t :mu :el i - i ’ ul u l ue ’s~ cd t lt e bed roe’ k I i t t  et t I gIm L m l  c I mi . V i V i u  r . u m m ~~ii t l i e ’

y i ’ .t rs , t i te ’  i’re~~smmr e has c ;m mu se d t l ~ mit ’cl I i u im ’ u m t a ry ele ’ i u um-i  I t  mi t o  nut ’ t a—
mime m i’i)Iitt ih ’ h i t  o t ime I r p rest’ut t s-s t a t e ’ . At u nkn own t l imit ’ per [ m m m l  el mit ’ I um g
thtis process , volcanic intrusions entered the fo rma t ion . As a
re sult , t u t t  r u s  Ions of q u a r t z  and greenstone are found w i t h i n  timE s
g ’eu l o g I c ’ ~~e’ t  t h u g .

Soils of t i m  In  fornm a t Ion consist g en e r a l l y  of nu t  r a c m ’i s u s ;  nI J I m - i ,
m m s u u m , h y  s i l l  m i ;u tm d m i l l  I y i m a u m m h m i . l i i i ’  m u ,  I 1 m m  ; i u V ,,  I iu ru i i ’, i  i u y  l i i i ’  e i m i ’ u i i l  ‘-a I

~u m m i h / s t r  u u um ’ , - I u s u m i  i i i  I wi ’a i t  iue ~u i m m g  i ii t in ’  m m u i i l t ’ i  I y I m m ~ lm~u u  i~ i I t  m . ’ .  k . N ’ ’ u  -

uum ~u I h y ,  t i m e ’  m u st  . m e l v : i n m ’.’i i we’~ m l  h e m  i t u g  m u m , ’ mmr m-i  ne ’ :mr the ’  stu n ~m 4 ’ , . u m m i i
m l i ’ s i i ’  ~m m m ’d m i i ’g n i s ’n u l  w e i t l i i e r In i ’. , m i i ’  i u m ’es i ’u%t  w i t h  l m t e I V c, i t i i , ,I ~h ’pI  it ,
m u u i t I I  t ime ’ t u u m . m  i t  t ’r ue l  ps m t ’ t ’ mmt  r in k I i i  e ’ u u i m u i m m m t e ’ r e t I .  Au a r e ’ s m m u  I i  • l i i i ’

I mmiii ’ u .’m:t set n t ’m tg t  It i ’it si r is ’ t or t n t  I en ge ’tmer a I I  y tend to I mit ’ re i • w i t  ii
increased depth . I)uu c it ,  t i m e  weatherIng process, iui t ;me’ t bedrock
e leva t i o n  In o f t e n  q u i t e  e r r a t i c .

*6 .2 S t a h l  l i t y A u m . m i v s l s :  An Iumd lca te ’d in Sect hu u m 2, - , ;l  a
b H i ty  ama ly s  Is was ‘ot:ducteei by I%auer E n gin e er i n g  t in I m i g  da t  a
ob tained by S o I l  T e s t i n g  Serv ices .  Since ’ the  origin al stahl l i l y
c a l c u m l a t  ions we’re not ava i l ab l e , t Ime l oad i n g  assuimpi Ions , such as
“sit e ’aei y mi t  ate ’ s.’epage’ ’’ , tu sec h I n  t h e ’  an;m I ys Is , a rt ’ not kn o wum . h ow—

• eve’r, sin imi t t c ’t l , time ’ f s t t ’t or  of s a f e t y  c - u  h ’ m u l s m t ed  by i Lmt i e ’ r Eui ~~I m m t ’e’ r In g
was 2 .2 6  (Re ’ ference App endix  L V ) . h’ rcv louis  exper I e ’m it ’ c’ w i t  it  t i t t ’
dra I ned slte’a r ml  r e t mg t  ii va lu t e s  of sI  m E l  ;u r s o i l s  f ron S lit ’ I’ I e ’elmon I

Province gives  reason to quest  ion the h i gh C oitc S ion 1 m m  Ii! re e’ p1 S ob-
t a i n e d .  T h e o r e t i c a l l y ,  the  dra ined  cohesion in ter c -e ’p t  s h o u u l d  he
zero . h oweve r , a d ra ined  cohesion of 611 psf was used in the
stability calculation by Baucr. Reducing the cohesion value to
time titeoret I e’a I vsm inc of zero it) r d ra I nod l o a d i n g  went I ci r esui I t
in significantly lower factors of safety. It is time’re t’ore Inmpena—
Live ’  t hat  a det a [led stability aim 1 ys Is of t i te enmban kme ’mt t  he’ con—
due ted .

(u 3 ‘i’Imi’ comm .’ r e ’t . ’  box e ’m u I v e ’r t  e ’tu t  le’t st riuct mur c , e’xt end I ng
t m - urn t i m e ’  r i s e ’  r :1 rime’  t u mu - c’ to  t Itt ’ t oe’ oh the damn , was I n i-epee ’ t cii by
a m l i v . ’  r liii’ t l . ’  owflt - r . liii’ h um s pe’c I I on cotimuuue~n is are nltetwit 1m m
at I ;mt’itn~’im L “C” l i t  App e ’nel Ix  I V .  ‘l’lme re .1 r em nunm e rous cracks and
seepage noted it: the’ Inspector ’s report. Some cracks arc open sin

much as 2—3 indies (items 18 and 29 of box inspection). Time box
should be repaired and monitored ,

*Info rmat ion  proveded hly Law Eng I n eer i n g  Aanocha te~ of V i r g I n i a .
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SECTION 7. ASSESSMENT AND REMEDIAL MEASURES/RECO~~IENDA’1’1ONS

7,1 Dam Assessment:

7.1.1 The’ ehesigu : calculations , plans and construetioti r’t ’ords
for the or I gina I conmit ru t’ t i (in sure ’ not avsm II sib Ic. The dc’s I g mm I e r
raisIng the crest  of the’ datum was done in 1970, when soil miammi p Ic’s
from three’ her I ngs in t ime euu m bsm nknue ’nt  were tested . These’ h uu uri i m gmm
should be smt p ju  I e ’mume ’nt e ’eI by s c u f f l e  font additiona l bor ings  an t I  mi mt  I I
samp le t e st i ng s  to est s tb l  m i t  t ime l oca t ion  of the v a r i o u s  m a t  e r l s i  I n
in time’ enubnnknit ’t : t stud t ime q.m :u l I t  Ii’mi of tlie ’~e insit c’ r I a l~ s

7. 1.2 Se’e’page ; u ume i  cr115 h u m  cmi t ime ’  e l e u w m t s t  r e ’anm me I m up e ’ m u l  t he’ d ammi
wan vls i h i  e’, fimi We’ I I su n  t ie ’e ’cI e ’eI r . ’p ;m I r s to I he’ mi l o in ’  a r i u m u i u d  I lie w I mu g
walls of the out I t ’t box. ‘l’lte ’ re’port of time inspe’ct 1cm c m l  I-lit’ ju t—
side of the outlet box structure indicates repairs to time sLrumc ture
are needed. The alignment and base of the embankment show no
obv ious I mmcl i cat I otis of me)vc’mm’n t

7. 1.3 TIme emergency spi I Iway channel curves it : t i me !  h’ f t  about
400 feet below t itt ’ e’ rem t . TIme ’ e re’s t im si d 4 feet  tht ’pt  it oh  w a t t ’ r
during th em Tropical Storm Agmn’s in 1970. This depth et i w ,mte ’ r m ’ ; um m mie ’ d
o ron t out :mmmcl w a t e r  over S p i l l  way i)r I ye to a dt ’pttt of I ( i n t l  . TIme’
erosion of the spiliway sm t m d t ime e~uirve in time ! channel. endanger  t it e
spiliway area and safety of the homes along Spillwa y Drive .

Based on the high risk , Interumedlate category of this damn ,
the comb ined spiliways should be capabl e of passing the PMF , which
is 18,806 cfs. If both spiliways are considered sound and the
pool elevation is at the crest eti  time ’ c lam , Lime capacity would be
38 ,000 c fs .

7.1.4 There is no established operating procedure or warn—
- f  — ing system e s tab l i s h e d .  No log Is pre’s(’ntly nviintatned of obser—

vatiotis of t ime dstm , smeller ma iute t :ance  work. The lake’ drsm In valve
is presently being repaired and is to be completed in the spring
of 1979.

7.1.5 Remedial Measures and Rec ommendat ions:  Immediate
action needs to be taken by the owner, at his expense , to reduce
the potential risk to life and property. The slope around the
box culvert outlet and gullies on the slopes should be repaired.
The box culvert should be repaired where deteriorating. At the
same time the toe drain outlets should be located and extended
beyond the toe to drain freely. Riprnp around the stilling pond
at the outlet should be installed .
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The owner should obtain time services of a professiona l t’ng l—

• nec r to f u  c l i m e  r eva l uat e  time stability of t Ito dam by t ; m k  l u g  I e - ~’ I
- bortmmgs for se~ i i  santpl es a long  t h u . ’  top of the dim ext c’um el I umg t I m renag im

(mc’ e’ort’ C m ’  t h u s ’  ham-ut’ m i d  In t ime ’  . u m  i ’ .i of ( h i t ’  I t m c ’ a I cog I iii ’ I u’ut ~~l ii
e t i  t ito t l ; i mn V l~h soIl samnti Ion s h u t u u i  h ci hu t ’ - i u . m  Lv  i,eel I . ,  t i e  t . ’ m u u  I lit ’

st r on gt l m i) ,t r s tu m me ’te r s  f o r  the et nha mtkt tm e ’nt  m a t e r I a I s .  Oimc’ rv , m I I on

V 
Wi’ I It-i  mih i , mm I I  I,~’ I m i n t  mm h o d  ml I m u m g I h i m ’  tOp c ut I ~~~ ‘ m i  mm - & m m , I  h u m  I I i i ’  m l ,  ;wu u —
ill i’e’ .um im i-m i  m9i~ ’ h u m  uum mtmm I to r t ime’  i th i  , m . . i  t I i ’  s mu , $ u m - i w l ii i Iii I h i t ’  m I . i u t u  . i i i

* i i i i t i  It i e u tm u ( I i ’ ’ si lueu vt ’ , bu r l  imgu of I i i i’  cl ime’ rge ’ i te ’ y up I ll w i v i ’me ~ t
c m i  t u m u g  t ime ’ m~ I I  (w a y  c’hi s im i m u ’ I soul I i i  t he’ m i a t u r . m  I i’,s r t h i  a h u m u l  m , m. ’ u t l  a I d i g
ti m e ’ clm smnn e ’ 1 s lu m mum lii hi ’ t :mken to m t h l  a In so i l  ssump h e’s . TIii ’i-ee ’ mis im u i t  h e n
sI iouI i I  be st,ta I y z t ’e i  I e r  sL rt’tmgt hi p u r m m u u m t ’ t e ’ r s  of time’ m a t e r  Isi h lii I im (’
ep t i lv a y mu l t I  n at u r a l ea r th  ab u i t n u e n t .

Considera t ion in view of these soil tent results simom u ld be
g I you to  eru ) s ;  I cmi of lit’ n.’mt mmr :m I m’a rI ii s ibu t n m en t  a l  ottg time’ i~~’1t 1 d m ’
of Lime emumi’rge’ut .’y mp h iway  x m tmel t o  5 : 1 1  .‘ v of cc i t t  a m l  m mg I I c m i i i  w i t  .‘rn

cit t ime’ e ’ r u ’ n L  am id sm l etng the t ’ m n i r s i ’  of t i m e  i-m p i I Iw ay e ’ i u :mn u mc ’  I t o  s i v m u i c i

tlsuun ,ige’ Ic ~u i’ u t p u ’ i ’ I y am i d  h i  I s .  m u I m m u t g  Sp I I I way I.mi t t ’ . Tim e c u i u ’ u g s ’ u m m ’v

~ 
L i i  way ni m tm mm i i i  he’ I nip roved sm& ’ e’cm ret ing  I y . A wsm n t  Ing pr .ue ’c ’i i  l o V e i i i ’ s

• to be’ e’mitsm b I j m i u m s ’el S i)  I Imstt  t it e downmt ream res idents c’;m be , m I i ’r t  cml
Ju t case’ of mm e’merg.’emt’y. A staff gage should be i n st a l l  i’eI to pm ’r —
mit documentation water level.

..
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GENERAL NOTES
19S0 Chic~oo BuiIdrn~ Codu Soil Classificiitions ~ro Usod Exco~t Wh~ro Noted

V 
-

D’~ILLI?~G & SAMPLING SYMBOLS

55 Split-Spoon—1 3/s” 1.0.. 2” O.D.. except whir, noted
5T , Shaloy Tub.— 2” 0.0.. except whet. noted

Power Auciar Samp le

Di.’irnond Oit.NX: LIX: AX:
CC : Carboloy Eit—N X : BX: AX:
OS : Ostorberg Sasnplor— 3” Sh.Iby Tube V

HS Ho us.I Sampler V

V1 ..1 ~ Wnsh S.i,mplo
FT i Ti&h Tail V

, Rock Bit
W01 Wash Out

V LIZ idard ‘ N’  P.n.tr.t ion, Blows per loot of a 140 pound hammer faIling 30 inches
on a 2 inch 00 split spoon. e xc.pt whir, noted.

W.~~’EP LEVEL MEASUP.!MENT SYMBOLS

- j  ~‘/L : WAter Level -

V WCI~ Well Cave In
DCI : Dry Cavo It,
WS : Whil e Sampling

V , . WO : Whil e Drilling

~CR Ci.ioro Casing Removal
V ~ .tor Cuing Removal

AC i Alter Boring

5N~itirr Ijv.li indicatod on the boring logs arc the levols mcasi ,rcd in the boring at th. times
ind.c.st,d. In pcrvious sails, the indicated c levat ions are corisidcrod reliable ground wetor
levi314. In impervious soils, th. accurate determination of g~ound water elevations is not
posiial. in evsn several days observaticri. and additional evidence on ground water eleva-
t ions must be sought. V

CLASSIFICATION

: COHESIONLESS SOILS COHESIVE SOILS

“Trac e” : i•,-. .o 1 0 / .  If clay content ~‘s suf1~cipnt so that clay dominoi.’i
~UIc” to some ” : 10°. to 20% soil prop4’rties. then clay becomes iti. princi plb

“Som e” : 2O~’. to 35•. t,oun wit h the o•her motor soil c o n St i t u e nt  as

V “An d ’ : ~s°’. t~ 50°. mod if ~er; i.e.. silty cloy. Other ,mnor m u  con-

Lee’ . S O t o9~~Iows St itu on t s may be added accord ing to cIassi t ~co-
WB’di..~’n Dens : l 0*o2 9 Blows or tion breakdown for cohesio nless soils; i.e., silty
Ours . I 30 t o 59 Blow s equ ivalent c l ay, trace to some sand , tr oc. grav el.
Very ~ons. ~ 60 Blows Saf t : 000 — 0 5 9  tons lt ~

Sti~ : 0,60 — 0.99 tons ft
- Tough : 1.00 — 1. 99 tors s ~t

Very tough : 2.00 . 3.99 tons fe~Hard : ~ 4,00 ton s f t :

I 
_ _ _ _ _ _ _ _ _ _ _ _ _  _ _ _ _ _ _ _ _ _ _

- 
‘ - : SOIL TESTING SERVICES, INC.

G:N
~~!

;5L ~ OTIS I~ STS NORTHOROOI( .INOIS
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Ci i c.~~o , Illinois t~Ot.L1u

At tcntjon: r ir .  Donald W Wikan STS Job No. 13929

Refe.e~ce: Subsurf.c1.I invcstigations for proposed reconstruction of
V Country Club Lake Dast in Dumfrie~ , Virginia

G en t l e me n :

Thc- ~ u b s u r f ace’ in v cct  I gation at th e site of tlu- exi t t i n~- Cou nt r y  C lub
L~,kc 1)~ v~ in rt k~n f r ~ cs , ~r~’in ia has been cor tp 1ete~~. Three bon n :-; w $ z e
pel forrIed along the dir axis to inve~~t i~~at c  the  prc~~cnt  c on d i t i on  of the
d.-n. relative to dan ~t~ t)ility and two power ~4u!~cr 1)orin ~’s ~ crc periorr’~d
at rropoced bcrr~ t,- 1oc~ Uonc to obtain i-opre ’entative ~-~nplos of borrow
II ~~~~ u r .~ i - f lu-  1 V~~~~~V, of t I I C  L ’or in ~-~; a r  I’  I i,c I t $ I ! $ • d  ~~~~ i h this report. f~l 1; - . i ; - I s • ’  ob t . s i n - d  ~ 4 ’ r4 ’ ~- I -3 iCd in t h e  f i e l d  and b rourh t back to the libor—
at ~- i v  :or f u r th e r  II~~. 1 rj L 4 a t i o n , tv~~t 1ng,  .I T l d  c 1a~~~i f i c at t o n  in accord.’ince

V w.th the Unified ~-~ il Classifica tion Sy- tem .

It  is our t~n -i~- i t a n d in ~ t h a t  the CX~~St i fl~ (i.1~ IIi S t) maxic~11iI1 I ( 1 I h I t  of
ap

~
-r ox imate1y  ~O f eet  and rL~nimunI ~~~: 1 ! I ( I L ~ -dop es .  I t  iS p r r i 1 I 1 I I V J  to

ra l .e L I I C  hc iga t  of thc - dam a r p r o x i r I t c - l v  x more fee t pl~sc1 ’J on 2: 1 ’
- ‘ s ide slopes . The primary purpose of t~J--  i~-~vcsti~~n t ion and repor t  is to

de ternine the condi t ion  and composi t ion of the ex i s t i ng  darn to de te rmine -
the soil parameters to be used in the s :abi l i ty  analysis for  t h i s  proposed
additional heigh t , and to make rcccnirt~ ndations regarding the construction
of the proposed adcii tional  darn he ight .

In order  to CICtI rmine the various ~-~~i 1 psi: ~~rI~~t e r~~ , r o u t i n e  Cl~ $ - . - ; I I I —

C ~I no t et. t s  wcr .~ $ (‘I 4) rmed on rt- ;~ rd - I - - n t  itt I VI’ I~ .~ I~1p 105 and f~~W(’ l .i I I~ I) 1i
I f - h i d  u n dr a in e d  tr : : t~.I . i1 t e st s  W i t h  $ I 1 I 1~~

V I ~~~~~~ iize fl I I 1 . U t C $ V V I  OEI. ~~I I I
1 s I 1I41IJ 01) SC 1CCtL’d  s.tispics . Two of the  L r I ~~~ih t l  t e s t  ie ri e s  wcrI- j V I ’ C  f o r m—

e-J on S1-3rnp les t ; V V C f l  f r o m  the  ex i sr i n $ - i  d.-~rn t o i l s  and the t h ir d  tnI - I~~t~I1
t~ :.t ~~rics was peniorn~d on the  propo :;cd bor row material compacted to
~ipproxirnat.-e1y 99. of Standard Proctor Density (ASTM Specification D—698).

‘., I~e~;u1ts of all the testing are included in the Appcndix of this report.
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~~ [ago 2

• Tfi& ’ borings perbo rmt-d r eVo.&iod th~ e x i ; ;  t i n t ’, d i m  soil- ;  to consi: t
r i l i L ir i l y of tough to ve ry tou ,;It r i c I L L ’OII - . ~ L lty and san dy c l ay  or

~ edium dense to dense nt.Lcaceous clay cy sandy  s i l t  c~~tendirig to the
original natural under ly ing  soil which consi:~tcd of a very dense
~. lay cy and silty San d to the end of the borings . This clayey sand
~rades into the parc~~t bedrock .

P nc o n fin ed  compr eV ; , L v I j  s t r e n g t h  t - ’st v-i i i ios  in the existIng d.-im
s~,i1s t~encr a i ly  v a r L I ’ V~ r-~ :ii 1. S to  ov t ’r  6 tons  per  square  loot ( t - ;  f )
w it h  n a t u r a l  w at e r  C o n t e n t : ;  in the  more claycy  soils  ~enor ai1y t :
the  25 to 357~ r .I u~~o I I I V I  U i t U r , i I Water $‘ofltdI)ts 1111 t h i t ’ ror(’  -; n idy  Iloils
LII t he  l~ to  l5~. .iii ~~e. L ’~qu id  l i m i ts  in the more c l ay cy  - ;u I I s  are
ge~erai1y in the 40 to mo re t han  60 rang e  whereas li qii Ld lim it ~; in
the more sandy and s i l t y  soils arc general ly  less than 40. Much of
the material plots below the A line on the  Un i f i ed  Soil Class i f ica t ion
~;yste rn Chart in d i c a t i n -~ a considerable degree of elasticity and resili—
e n e  in the soil.

The eo nsol idut . -d urIdt.iine d t r i a xi - i l test s~ rie-j with pore pressure
V r easurement s  p e r formed  on repre ’ e n t ; l t iv e  s:irn p h-s f r o m  the c x i  i c i n g  dam

LIi~ jcated conso1iJace~I undrained friction an;;lcs in the range or ~~~O

ta ~~~ with COfle:;ion va lu es  varyinc~ ‘~~on .3 to mo re tt kan 1 k i l o~~r am per
I . V ~ 4L) LC ~cnt~~ne t-~r - Tie eti f e c t iv e  st  ross f r i  i~tion .-togi e ‘: :in ied i ; i  t he
t i n -~ of 27 to 31 3 w it h i -a li~;I t t l y  1u-~- $ - r ( ‘ I I I o - ; i o I i  va lue  intc !r c - : r - ;

V Stn~~ all of these  f r i ct i o n  ang les  ar e  g r e a t e r  t h in  the exist~ ::-~ :;Ld aV 

slopes -of the daa , the  ~~~stin~ ~h-:m is s tab l e .  U these soil ~‘

ri.~ters are put t h r o u g h  a s tandard  slope circle s tabi l i ty  analysis ,
a fa i r l y  high f a c to r  of sa f e t y  should  r e s u lt .

W i t h  regard ro the proposed . ad d l t in n a l  s i x  fee t  of m a t e r ia l  to be
VLac Od on r.op oE cIte •::~is ting  dam at a 2 :1  slope , we recommend that the
~~

1 opu ; I ’d b o r r o~ t~~-V~r L a 1  be c o m p a ct e d  to  .i rTh)in-lm of I-)3~~~ of ;; t indard
I L o c t or  IVA\ ST~ I_~~ _ $I V :;) . 10 acuieve  C i t  i S • t h e  ~ i i i  ~h o t t l d  be p i V l * ~~t ’d 15

I* } . V ’ ~~~~ of n u t  t.-ore than 9 ii~che- ; ~n t i t i c k n e c ~ an d where  n’~ - . - - ; - . i ry
x. IIu’ ziat ur .il Wator t : u n t - -n t  shou ld  h~ 1I .I

~ I~ red b y I ! i- ; k i n1 ;  and ar .~t t lOa  t O
~~~V . t  wftri~~ 4~ of t h e  op t i mu m  wa ter  content  for  tompact ion . The compac—

V 

t i on  tes t  results included in the appendix indicate the optimum water
c a n t c~~ C for coct ’accion of the borr ow material  is in the range of 21
~~ 23:~. With natural Water ‘conten ts running front 28 to more than 35~ ,
S.) r lC  reduction of ~~c water  content  will be necessary to achieve the
recommended degree of compaction .

Th$~ cr i a xia l  t~~~~~ - t  •;uries p e r f o r m ed on the  bo r row mate r ia l  j r .d lc a t cd  V

a t o L d ~i t r e ~~s con ,o1~~dj t ~~d un d r a i ne d  f r i c t i o n  angle of 17.50 wi th a
~ , $ ~ : . tO l t  of appr a~- r .t t c ly  .3 ki1o~ rams per square centimeter. ThlS  is V

CuiLSLIhI ’rab ly lu~- .~r th .in the existing darn material. However, considering
th e sllJlldw depth of new fill th is  should bc adequate. 4

H ? .  

_- ~~4ilA~i~ ______

- 
- ~~ V—~~~~~~~— -- ~~~~~~~~ 

- - V V -- V -
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• Coi i;. L u t  ring the it ight w.-lte r conte i t  of  the  propo:;ed bor row n a t e r i . i l
i u . l . i i - .o eon L1~Ot~~ t t t _ h e  r.’laiive ly low f r i c t io n  .ing~ e anti cud . - ’-: L o u t  v - i  I ~ - - - ;

t t t i t ~ eor ;p.i . c t t - t h ;:~~V~~~ ~i ~al , C 1o~ u i u i u p e c t i o u t  an t i  t . ” ;F l f lg  d u i r i t i g  cull -;  I, I V V
V L _ L L

,~~~ be necessary Lu ~a~ e ce r ta in  t h at  the  best  possible r e su l t s  a re  o l i t a in —
ed.  ~ s mentioned p r e v t o u s ly , beca u~.e th e  n at u r a l  w a te r  con t en t  is in
cer : ain  cases more t ;t a r .  lt)~ above the  o p t i mu m  fo r  compaction , a c e r t a i n

of J i s L in ~ a:~d a er a t i o n  wi l l  p r o b ab l y  be r e q u ir ed  in o r d er  to
V V~~~~ t h e  desired c u-pa ct ton

J V O in to r;:~dt L Oll .1ul~l recoui-~nendat ions Iii iii ii r& po rt  have  hi-ci t pr ~~~~~~~ i i  - i
.in -t ~~ VVi tO the dos i n  en g in e er  to f i c i  l i t at e  a c h i e v i n g  a s a fe  cco t ion i c . iI

.1. - i s -  V~~~~;p, t ru t ’ t i o n .  ~ I u t c u  t lie inv(”~ ci ga t ion was i i  ml ted in  coct- , v.i r I at. I uu:s
i t  .s  I : ~ t)fli~ I t Lo ts t r - n t lto ’;c in t l  L ca ted at the b o r i ng  loca t ions may occur  —

I~~~V V V V
I V i :  r , it is our  o p i n i o n  t h a t  the ex t e n t  of t h e  i n v e st i g a t i o n  ha-; been

: . u t l i c i e r t t to give a re.i~ onab le rcprc:;entat ion of th e existing conditions
t u t ; proposed cons t ruc ted  condit ion and that if the reconstruction is per—

V 
tome d as recoimitended. the darn will be safe with regard to s t ab i l i ty .

I t  there  arc any quest ions  w i t h  r e gar d  to t h e  t n f orm a t idn  p resented  in
th&~. i~’por t , or if we c-itt of service to you in any way , please do not
;&e. .i~.cace Co contact us.

- Ve ry t r u l y yours ,

SOIL TESTING SLIWICES , ~~C. 
-

,)/
‘ 

~~~~~~~~~~~~~~~~~ ~~~ 
-Cly de N. f lak er , J r .  

- 
V V 

-
Reg istered Professional  Engineer

V ~~I;:scI) 
-

cc: C utntr y Club Lake Dixon O ’hh ri t’n , J r .  - V .

P.O. fox 124 Re-sistered Pr ofess iona l  En g inee r  V

Ltunilr ics , V i rg in ia  22026 V I r g i n i a  11 39S3

Attention ; Mr .  Wi l l i am R. Sturcey
Construction Manage r 

V

~~~~~~ 
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~ AOLO C. HALL. . PC.  
October 14 , 1970

Dir. W 111t ~ m Sturcey
C~.is:rt ::!ont Merla~ cr
Country Club Lake
Dumfrie:, Vi rg inia STS Job No. 13929 A

Reference: Proposed Dam Reconstruction , Country Club Lake , Dumfr les , Va.

Dear Dir. Sturccy:

Thl~ is a le tter rcp3rt tr .tnsml tt ng the results of laheratory
tests recently conducted to eva l u at e  proposed borrow mater ials . A
tot~:l of four co r:paction tests were conducted , one on borrow i’.’~a te r i a l

V from ej st e adidcerI~ to t~~ dai ., tv~ C~ on propo3c~ bc r rc~: from f~ tur~cu ts , an d one on soi l used In a road fi l l. The results of these tests
can be summarized as follows :

Opt imum Optimum Natura l
Samo lc Desc r ip t ion Iloisture , ~ Dens lty ,pcf  Moisture ,~

1. Borrow s it e  adjacent
to the dam 23.9 91,.Q 3 1 6

2. Test p It #1 , area of
proposed cut 19.0 102.5 25.9

3. Tcst pi t 1/2, area of
proposed cut 17.5 105.9 19.6

4. Road ff1 13.0 116. 5

Tc~t ?~o. I was made to recheck optimum dry density of the borrow b e r . U~~. V

In the field. A c~eckjon ~as made to conduct thk test when difficu lty t~as
encountered in meeting the compaction criteri on for f i ll placed on the d.-t~ .
A spec ific gravity test was also conducted on this %ample and a va l ue of 2.C4
was obtaincu.



- ~~~~~~~~~~~~~~~~~~~ V_ ~~~~~~~~~~ V~_~ V ~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~ 
- . ~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ —

~~flI
Tests tIos. 2 and 3 were made to assess the feasibil i ty of using soi l

from a proposed cut as f i l l  for the dam. Both samples tested proved
suitable. However , the data from Test ~Jo. 3 was most repre~ ~

V r.t at Ive of the
soils at the site of the prcposed cut. It ’s na tura l moist ~~-~- c~ -’. ’.ent k
si gn i f i c a n t l y above the optimu m mo isture content. Therefore - f ~~~~~~~~~~~~~~~~

I s  taken fro m this ~rei it w i l l  requ ire si gnific a nt acrat~or , ;-
~ ~r ~O

compaction , to dr ’,- ~~~~~ so i l to , or be l~~~, It ’ s opt imum mo isture ~.c ’~tcnt.
The soi l  f rom Tes t p ;t ?~o. 1 (Test No. 2) appeared to be highly over—
consolida ted and break up Into hard slabs. Wnen this ma terial is encoun tcrod ,
i t will have to be broken down pr or to compaction .

V Test No. 4 was taken on a road fi l l above a culvert. The dat a
H cbtaIn~d , I s  b:1~ c u:ed , in conjunction ~-iIt h nucle ar moit tur ~ -~ r- r t s i t y  V

rncasurements , to ascertain the degree of compaction of this fi l l .

Compaction control operations have been in progress on the earthwork
operations on a continuous basis and a fina l report and o surriary of al l
teSts performed wi l l  be submitted at the completion of the work.

If there are any questions with regard to this letter , or i f  we can
be of any further service to you, please do not hesitate to contact us.

Very truly yours ,

GUAED INGER , BAKER , HAMPTON C AS SOCIATES

- - V ? ~ V _r\ 
~~~~~~~ • •

V 

~ ¶ 5 V  •_De l on Hampton ‘ —

Renis tered Professiona l Criqineer
WasMngton , D~C. — - #5991/ ~~~~~ 

V ) ~~

Dixon Ot Br ie n , Jr.
Reg is tered Professional Engineer
Virg ini a #3983V 

,
. ( 

~~/

- Clyde N. Baker , Jr.
Chief Eng irsecr

DH : J p

__

.~~k ~- V - _V._~ ~~ -

— —V. - ,_ 
- _~~__ _~_ ____.~ _, VV_ V ~~~~~~~~~~~~~~~~~~ -- —
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V 

-

l~r. ~1 I ~ I .ini Stu rccy
C~n .tructk ,n ltaria~~er
Country Club LaLe

V Du~.ifr ic~ , V I rç,.in a : V

Re: rroposed Daa~ reconstruct ion, Country Club Lake , Dumf rics , V irg inia

Dear I~r. Sturccy:
• 

- - -
-

. 

~~‘#‘ have com~det i~d ccnti siuous inspection of the e a rt hw o r L  rr~~ra t ons
ucc’iri is~q oit Lit. .  ~~~~~ -~ ..~c: . .~. af tha ~~~~~~ r-; C l t i b  Lr~ c I V 1fl 

- 
I)I,,nh ri e”.

t’ir~j ini.~. The Darn r e vi s i o n  work cons Is tL~d of w idc n inq  the Dam on thL l~~~~s d c
ar id ra i s i n 9 the ~~ i stin ~ Darn w i t h  6 f t .  2 inche s of clay f i l l  arid 1~
of topsoil t o  a t t a i n  an u l t ima te  e levat ion  of 206. 5 .

Tha c~ rtht :ork o~~ r at 1c n~ on the projcct bc~ an on Oc tohc~~~~~,)197~~, and
all clay fJ i~ Z-rh~ t w~~-, place d and compacted to the. comp lè ~~~~~~ p;oJ i~c;t
on Octoher 1~3 1970 was approved as bc i rr  installed in .,ccordoncc w i th  the
spcc i i Ica ~~~ 1s. Topsoi l is to be p iacc~ at a later Ltc.

The w ldenlnq of the Dar. was acco i p f lshcd by cutt ing t~V1O s helves in t~ c
2 5 : i  slnpc on the laLesi de to permit cqui pr~,nt to operate . The borrot-i materi al
cun~~is;t~d of a claycy si l t  soil cont a in iny ~ trace of san’i , which had a
~Ji- .,h hro-~-:n to reddish yellow color. A nuclear density q~

.
~i.qc was cmp loyt~dt h los st g liout the proj act to prov ide rap id  ce . 7 c c t i on  .ind mO istur e c.ontent r2 su l tS .

V As was d iscussed in carfcr reports , the f i l l  rnatcri.i 1 uscd to reconstruct the
V D~ a had a ‘r.olsturo content conskcrab l y .~bova optir.ium so t hat  co sh~er~bic

d iscing and scar fy inq of the soi l  had to be performe d to ‘aerate the ma te r ial
so that compaction ~~ the recommended miniiuum of 9C~ standard piactor density
could be achicvcd .

Initia ll y ,  a I~i ton rubber-tired rolle r , a s cep~foot roller and the loaded
scrapers were u~cd to obta in the co;np~ ction . WI th this equipment , it was
ycr.erA l ly poss ib le t’ i -ad i ly obtain compact ion to 94 to 95~ of standard

3

- & _ _ V _  __ __ V S V _ V _ _ _ L _ _ V__t_ V _  _ V _ , - . • V. V _ • VVV~~ ~V.V ~~_ 
~~~~~~~~ V-_ V V.~V V A ~ VV 

V__ ~~•
_ ~~~~~~~~~~ _ A 0k VV VS V_
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V V . V .  
~0V.V_V- _V- ; 

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

VV- V. ~~~~~~~~~~~~~~~~~~~~~~r ~~~~~~~~~~~~ -

~roc tor dens i ty  but , c ~is id~~rabie coripactiv” effort was ricc” . -.. t .  ~~~~~~~~~~~
th~ requi red 9B’~ degree d e n s i t y .  - Because of ti.e sIo~nicss c f  :~~ t wo rk
a 1~ ton v ib ra to ry  r o l i c r  was brought to the sit c , which prov --J v~~~r-f t s f . ~c io ry
In achicvinq the compaction of the f ill .As sho~r. or. thc enc n~.c~ t e s t
resuits , compaction to the required degree of density was cvcnt~~.j lI y •~~t~~i n ~ d
on each l i f t i n s t~~lIed . 

V

I f the re are any qu~~~. t i o ns  w i  t h rci.~ird to any of the in form,, t inn
submi tted in this report , or if we can be of furthe r service to you in any
way , please do not hesitate to Cor~tact us.

Very truly yours ,

G~ AED It~~
EP , BAKC C~, ICAItPTOU & ASSDCIATES

V kobert G i l lc nge rt e n
Field Technician

L‘nixon C) Brien , Jr. -
• Reg is tered Professiona l Eng i nee r

• ~— V1~ g inia 13983

~~~~~~

De lon Hampton 
-

- - 
Reg istered Professiona l Eng inee r
Was hington , D.C. #5991

V 

DOB:jp -

$
- - ta 

- V _______
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VIR GINIA

EARTH EXCAVA TION , GRADING AND E M B A N K M E N T

$(~C)PE

The wor k to be performed under this  section coras~ sts o~ f ur -
n i sh ing  al l  labor , materials and equipment to complete a l l  earth ex-
cavation and embankment , remova l and sa t is factory  disposi t ion of all
unsuitable mater~a1s. The work shall include stripping the bc’rrow
area , str ipping the ex i stin g dam,  scarifying and reworklnn the  € V X t ~~~~t : I V

V

V u-nabankmcnt , excavat ing to the l ines  and grades de :;ignat ’~ci hy  thu -
Owner in the borr ow areas an d placing the embankment materi d a~specif ied . Embankment shall be placed as shown on the plans uwi .~s

a spec i f ied . Dr ainage  of  ground and surface water s ha l l  be adcqua t cly
handled so ~~~ not to interfere with or damage the work .

PRE PARA TION FOR WORK

A ll topsoi l ,  vegetation and debris shall be removed from th~ex i s t ing  dam . Topsoil and overburden shall be stripped and stockpiled
from the des igna ted  borrow areas as directed by the Owner. The
existing darn shall be scar i f ied to a depth of not less than eight  inchos
in the areas to receive embankment material.

PIN M. GRADES

The Contractor shall excavate designated borrow urc~ s ~as
directed by the Owner and use the excavated material to construct the
crnbankmen ts as shown on the plans and as specified , such con-
struction shall be made to the slopes shown and degree s of com paction

• specified.

CONSTRUCT ION

Excava ted materials shall be used to construct the cmbankrncnts
p as shown on the plans and cross sections. The material used shall be

placed in the locations indicated . Embankment materials shall not contain
vegetative materials, organic materials , or rocks over 6 inches in greatest
dimension.

V V -~~~-S. .
-
~~~~~~~ - — ~~~~~~~~~~~~

- ~~~~~~~~~~~~~~ V ~~~~~~~~~~~~~ V~V~~~~~~~~V 



V 

No embankment shall be placed upon frozen earth , und no
frozen material shall be placed in any embankment.

Topsoil shall be placed in areas shown on the plans .

The cml a nknient slaa 11 he- construrtcd in urn form lay -T i i ’ t
to exceed U inches thick , measured loos ~ - l~~~%~ 1 1 ~ sh a l l  ‘~~:-:\ -

the full width of thc area being filled before starting thr. iie-:t l i f t .

Each layer shall be uniform in thickness and shall be spread Ira
approximate ly horizontal layers and compacted as specified before

the next layer is started.
V 

Materials too wet to compact shall be dried prior to CC4S -

paction; and moisture shall be added to materials too dry prwr to
compaction. The moisture content shall be controlled by t h -  CaL -

V tractor such that compaction iS obtained between optlmunV t V ~~ 
4 1 V  V

(as determined by ASTM D-698).

in order to achieve the strength necessary to pr .:’viue stable
4 

- 
slopes , the material shall be compacted to not -less than 98% of

V maximum dry density as determined by the ASTM D—6 98 (Standard
Proctor) .

DISPOSAL OF EXCAVAT ED _MATflRIA I.

All excavated material rant suitable for refillinq or macled f i ll
sh a ll be spread at a location within the site designated by the Prince

Wil liam County Inspector . All such material shall be spread and
graded to permit drainage.

PAYMENT

AU work performed under th is sectio n will be paid for at the
contract price per cubic yard for DAM EMBANKMENT and shall include

topsoil, embankment material , labor, tools and equipment used in con-
nection with the item of work, performed as specified .

p
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~oorE

incl uded shall be furnishing and placing material (or the rip-
rap ~nd fitter.

MATERIAL

Filter mCIt V r i a l  and Rinr.~j~ shall meet all quality requirements
for coarse agnreg i~e, s ize 57 pius Fine Aggregate , Grading A , of the
Virginia Department of Highways Standard Specifications. Approximate

V grada tions are shown on the plans.

PAYMENT Arfl) Ml7 :~UREMENT

Volum es of filter and riprap materials shall be c~~V
~pu~cd to the

neat lines shown on the drawings .

Payment will be made at the contract unit price per cubic yard
for FILTER MATERIAL and RIPRAP .

p
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SEED I N G .. rF.RTILIZ IN (;  A N D  MuLc l l I N c ,

The ContIac tor shall piovide ~ 1 labni • ~nator~ , 1~ a i d

me-nt necessary , and sh a l l  app ly seed - fe-rU li~ cr and mulch on all
are-as of now cmb aiai .  m e - u t or new exea vat ang abnve- I lv- V 

I t -v . it I’ ‘I
the water surface nut covered with dumped rock. Arcus c~sV ,~red ~~~~~
topsoil as specified and areas on which the grass was d isturbed by

• the Contractor ’s operations arc c lassified as areas to be covered under
this item. Materials shall be f i rs t clas s, and the quality and ~uur cc
of supply shall be subject to approval by the Engineer.

Seed , fertilizer , limestone and mulch shal l conform to Section
529 of the Virjinia I)epartmcnt of Highways Standard Specificat ions.
The seed shall be delivered to the ~ob in bags , mixed , labeled and
tested. Materials shall be applied as follows :

Fertili~ cr Mix ( 10—6 — 4 ) . ~ c. a n - r

Agricultural ground limestone 4 , O( ’O V

V Final seed m ix  1~ U U
Coated mulch - 6 , 00 (m lb ~~I’~~~ •I . ~~. V

Temporary seed—oats (sp r i lq )  80 lb “
(autun-un) 112 Il V

Final seed mix shall consist of the following , by weight:

V Kentuck y Blue—grass 25%
Alta Fescue 45%
Timothy 10%
Perennial Ryegrass 10%
Red Top 10%

Bituminous material for mulch shall be approved by the Encutneer.

Final seeding will be permitted only during the regular planting

sea sons , which are in the spring from February 15th to June 1st , and

the fall from August 1st to October 1st . No seeding shall be dont~
during high winds , when the ground surface is too wet , or when , in the
opinion of the Engineer , soil and weather conditions are unfavorable for

t seeding.

ml,
’

V ~~~~~~~~~~~~~~~~~~~~~~~~~~~~ V~~ 
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Temporary seeding shall be done at all other times soon af tc- r
completion of earthwork in any area .

Seeding shall consist of the following operations :

1. Dv.c. acj

2. I 1a i :~ ’ .v iu i g
3. ~ -c _ in I

4. Brush i n g
5. Rolling

Each operation shall follow the preceding one in cc short a
time as is practical to do so.

1. SCIN This operation shal l  be accomplished wi t h
a disc  harrow , the discs of which are set at a slight
anj1 c .  The discing shall be performed both length-
w ise 1uri d crosswise whcncver practicable to do so.
Should the area become crusted or hardened prior to
harrowing , then it shall again be disced.

2. i” ~~~~-~~~’’VVNc~ Just p~~ Or to cOwtflq t’e-d •~~~~ f V

of ~~ 
V f C ( 1  s h all in, t Imumotlul i ly snmoot ht-d by i - c - -. 1

a hau i~~ . The h a r m  ow u ct -d  ~l ill he either .~ 
- &

~~~~

S~r. V~~~1rig Harrow or a 3—Section Meekcr Disci~itj
Machine. Harrowing shall be first crosswise and then

V lengthwise where practical to do so.

3. SEEDING: The small grass seeds shall be properly mixed
and sown at the rate of one hundred and fifty (150)
pounds per acre. The seeding shall be accomplished
with a whee l-barrow grass seeder. similar and equal to
the ten  (10) foot Thompson Grass Seeder. Wherever
practica l, the sowing operation s shah ~-e cond ucted in
twD (2) directions at right angles to each other. The
se-’ (ler shall be calibrated to give the proper rate of dis-
trihut iori .

4. ! l ~tIU!1ING. Immedia tely following the sowing , the seed
sh ill be lightly brushed into the soil by means of an
approved chain drag. 

•_ — __ V V - - V — ~~~~~~~~~~~~~~~~ 
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5. ~c-~i 1.INC~: 1mm~~diate )y after brushing , the seeded a r t -a s

~li-ill be rolled w ith a tracto r—drawn type roller known as
the “Farm Roller ” or “Golf Roller .

The methods of mulching shall conform to the Standaid Spec-
ification ,

T Im e Cont iactor sh a l l  l f l V i If l t . t l f l  the see-dod a m * V ~~: V n. - ~~~~of f ina l cra ss is at  l,V 3 5 t  2 iuieht avcrVnjtj blade heiq~.t.  ~~~~~V V V ( j I~~~~~ ilic , I :.

that do not grow shall be re—seeded until there is a growth of ne-w
grass.

MCASURI:MI NT_ A~ I) PIt V M F N T

Seeduni , ferti liz ing and mulching ~-.‘Ill be mea~ ~‘: ed ovcr the
actual area covered as specified. Payment will be m ade at U-c Contract- - unit price per acre for SEEDING , FERTI LIZiNG AND M ULC H ING performed
as specif ied , and shall include full compensation for all costs m ci-

V dental to this item of work. 
- 

— - - - .-•--—-— — - -
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PHOTOGRAPH NO. 1
Principal Intake Structure
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PHOTOGR APH NO. 2
Discharging Box Culvert
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PHOTOGRAPH NO. 3
Discharge Channel
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PHOTOGRAPH NO. 4
Face of Darn
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PHOTOGRAPH NO. 5
EnEr gency Spiliway
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PHOTOGRAPH NO. 6
Wing Wall Discharge Box
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GEOLOGICAL INVESTIGATION DATA

AND

BOX INVESTIGATION DATA
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, , .~Uf l .  rt1c Lt I I I~~ II4C., INC.
Cosb u~TmNo ~~~~~~~~ L Auu A II i WAI~~R Rc ,ouncca 

~~~ 
t~~

- - .~O f’~e~~7u W,c~ CN  Dnsvi •

C.ucAGo, I L u M o m s  60000

V August 25 , 1970 ~~ ci.~ç~~.’i~i-, o.m-OlI , ~~~~~ AUEUt’t~~~CK$CiIG~

V Mr. Lawrence Itcd,ficld
Dewbcrry, Ne-alon & Davis

V 0411 Arlin’j Lou L~oulcv1ud • -

l’utr (ax. V~rglnAa 2203 0

Re: Country Club Lako Stability
CertifIcation 150.006

Dear Mr. Rchficld:

A complete so ils Investigat ion was made recently to determine
V the structura l Integrity of the existing dam at Country Club

Lal.c , Virginia . The structural analysts included the proposed
6.5 feet of additional height .

The “Swedish Slip Circle 1’ method was used. Soil ~
- r a m c~ t rV r s

~ained from undisturbed samples taken from within t~;e ~x1st1ng
darn aiid tested for triaxial sheer were used in the analysis .
( ~u 31~ . C ~ 615 lbs/ft . as determined by Soil Testing

- - Services , Washington D. C.).

The structural analysis shows the existing dam, togcthcr v:lth
the proposed additional 6.5 fcct of fill tO be extremely C~ 1Ø. -

- 
V

The computed factor of safety Is 2.24. Dams arc usually designed
for a factor of safety of 1.5.

We therefore certify that this darn proposod”)s structurally safe .

Ve truly ‘yøurs , .- - -
~~~~

‘ 
-

- 

~~~~~~ 
• 

-

D. W. Wikan .’R6.
• Chfcf Cnglncer. V -

- 

i? \~~Q

V 

President 
• 

•

• 

, 
•

- DWW;rnb 
V

V V ~V - 
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l~~~ercacc : Country Club l ake Dam

l~ ’~.i Dr. 1~atie r:

- •  te ~-~~Ir n~iu,~ cnu~lnrt’rIn;~ WOLI . In c(’nn(’(-t 1cm wIt h the I~s V 
~~~ ~ it tnr~ ~f 0 Tu ’ :I tV ! V, V  V

vt -~-t:tt-~’ the brot~c~i i;:ite at the hiim *e of the tower of the Country (lab Tnk , d; imm , It km’s
( ‘ (4 V ~~O to our atteutio~i that the t ower (tnr ’lf ban cracked away from the mq’ iIlw~y n t r i z r ’t~m re
yiu~~h the dam. ~Ve h~vc enclosed a ci-ude photn~ rnph nhnwln~ç thl~; comhtlon. We arc

c~1Itln :~ It to your attention Lccaune we do net know whether or not thin condition would

~ the placLn~ of thc proposed hoed on top of the tower as dcnigncd by your office.
It is conceivable that the adi :hLtIon~tt weight of the hood could further nggravnto the
~01;dit ifln.

I w~uI’l be very intci-ei~tcd In your com ments on this ~ItuatIon. U we can provide furtlic
i-~ -)rur.~tLon or cLarification, plcaac do not het~Untc to call.

\‘,ry truly yours,

!itc-hard ?. ~)a~’Is

I!IsD:bj

1~~ loaurc — I-hoLograph V

cc: ~~~ David I’. IThante w/onci.

p V. - ’

Enclosure #11 to WOD ]cdter of 5/8/78
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p fO :~tC-:n~ er 4 , 1D70

:~~r. ~ icliacl 11. ~c1 lv , I’. E.
~~: :-1 :tant Di~~~c~~~r, Opcration~3 Diviejon
~~.V~~~’rt m ,nt oZ Publ ic l-7ork~~~~~~~ t 111i.~ra County
633 LO3 2~tvCnuZO
I-inAaGsac • Virçinia 22110 -

- 

- 

~eferc;~cc: Country Club Lalco Dam - -

Dea r M~. IColly:

1)urin ~j the  ~~~~~~~~~~~ m:K’r ths, siace the T’-c.~~rd ~ f ~;ur -orv inorn approved
V t hu  ~in:il plamm ~ 1V~~~’r Ceunti~ ’ Club I,;lke , Section 2 , ~~t~~ j u 1, the

o~~ this subdivision and their conzxltant s  have 
-

~~o~~l:cd 4~il1çcnt ly to mc’et all  the County’s requirements. Tho
c~c’~~~~~er ;~~~~2 t ha t  ~ ll bui ld inr~a shall be cited abovo the
lc~rel c~. any ~lc;od due to a breached darn, As you l~now , Dauer
c~.aecring , Inc. • b~ z r~adc dctai].cd studios of the darn and

thc acsuciatcci hydraulics. In addition, Mr. Williams of our
c- .Z icc made a f ield in~~poctj oui o~ the darn and reported theV 

results of hIs observations, Furthermore, t~e have obtainedstat c~ snts frc:a thu da~~’z previous owner , 1-ir. Coffey. and the
d~ n ’~; builder , r1cord~, I~el1” & Rc-Jdish, to the effect  t h i t  the
~~~a ~ as cc.n~tructc~I with proper methods, mat criala anct --uper—
v~~~ ioa. V

~~tr of2ice ~ad co~ c1uded that it is difficult to ascertain - 
V

~~c structural cjuality o2 the darn since it apparently %~~s COflf

~t ructc~1 without profos siortally desi~nod plans and without ~ V

— ~~~~~~~~~~~~ o.~c~iaear ’s su -~u~ vision. V

V ~~~a:ia~; thc cast su~i .r -~r , a mceting was hold at tho Public works
a;: ~1.ic.:h ti. me Dr. t~aue r , ~~VzhO is registered in the Statc

-~~ V~~r~j i~~ir , ~~~~~
‘ _ WIth l~ubl ic Worhri representatives, tlio Cuuntry

club Lu~ O dcvclc~-ur , and a ro~ rcsontatj vo of Dcwborry, bloalort
. ~ ‘vis. ~~~~ a result  of this meet ing , it ~ a~ rocd that the

~:cst of the darn would be raised to E1ovatLo~ 206.5 so that

~~~~~~~~~~~ 

‘

V 
~~~~~~~~~~~~

f;—~~ ~~~~“-‘ 
— V  - V V

-- - — 
~~~~~~~~~ -— - - - • .  ~~~~~~~ - _ .~~~ - V - ~~~~~~ -
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-~ 

~~ t:r. ;~:ichaol fl. :<clly, P.t.
~; t c ~tbar 4 , 1070

p T-aço 2 
V

t- l~(? 
~~~~~ ~-;~~-u1d b.~~v- ’ ifjc !- ’:it irc ~o;mrd to r esist ovcV~~t t,: ~.lng

: - ~ t:~e :.~a:;i~i~:•~ j -~~ l~~blc ilcod. ~;uI)sccJuent to this racotint-j , I~auor
.~~~~ic~~~~.;g ‘.-J~.5 C~~~ II1CZ~~CnCd to c~lc inccr the damn modification

-~ vclved irt raising the crest. They arranged for a soils in—
-.‘~~;~~çaticn o the darn to be pc~ Cormcd by thc - firm of Gnncdingor,

~~er , ~~~~tc.a an~ ~~;sociatcs , 1~S0 Connecticut 2~vcaue , N .~ J . .

~~~~~~~~~~~~ D.C. ~~~O ucvelopers o~ Country Club Lrm~c rcçuestcd
~~~~~~ the ~u~ 1s ~n,,estigation be en3axgcd to determine the struc—
b V ~~~~~~~.~~~1 ~ntcgrity ~~ the c~:isting uam. As a result of the soil

~-t:~ and ~ uu~ ui~m l analysis performed by Dauor En~~incoring
• t . ~d thei r soil con::ultants , a report has been prep ar ed , a copy

~.)L thi :a repo ~. L is cncloscd.

~~ •~~~~uary~ the soil tests indicate that the exicting dam was
‘ o ~-~~ ly cunctructcd and is in excellent condition. A certi—

~ica~ioa to this ef f ect . prcrarcd by Daucr Engtt i cer imvj , Inc.
~ :; ;•l~~o ~~ ulos~-d. u~ vicw of this new information. tho devd—
- •~ e~~r; o C~~un-~~ y Club Lahc~ havo iurnishcd proof of the adcc;uacy

i-~~~ c~~~zuI~~c dar n , together ~-‘ith the proposed modificat iort~
~.~event o v — ~ o~~~ing. They feel now that the quality of
L~~ruuti~ n o~ t-ho e:;~.ctimiç~ dr~m~ ha~ been establ ished and that

- -~~~~‘ ~~~ trictiort aç~a inst sitinO of lots as shown on the a~provod
:-5a. - . LocauoQ ooWnstrcarn f~ orn the darn should bo eliminated.

~~;e event y~u should have any questions in rccjard to the
closures , I will be happy to moot with you to go over thorn

. I I  d tail.

‘;~~~~~~~ ‘~~ 
- culy yours, -

2,0
~~h~icld

cn~.o~ ~nc,~inoo~

~~closuroc 
V

CC: -Ir. Ch~rlcs J. Doit~ V

Enclosure #12 to \~0D letter of 5/8/78
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- October 20. 1970

~ - ‘

V : Hr. WI1)lan S tu rcoy
- -

~ 
Con-~t r u ct t o n  t~.rn~~jer

- ~ Country Club Lake
y , 

Cluinfr ics , t’Ir~ tn Ia

Re: Proposed D~m reconstruction , Coun try Club Lake , Dumfr les , Vir ginia
— V

- 

Dear Hr. Sturcey : V V

IJe have comp leted continuous inspectiofl of the earthwork operatloas
occurring on the rccoo~ L~uctIon of thc Cc~r.t ry Club Lake ~~~m , Ik’m irips ,
V i r ~inla. The Dam revis ion wor k consisted of widening the Dam on tha lakeside
and rais ing the cxisti n~j De~n wi th  6 f t .  2 inches of c lay f i l l  and ~i in c hes
of topsoil to attain an ul-tini at e elevation of 206.5 .

The earthuork operations on th~ project bcc~an on 0ctobe~ 21 , 1970 , and
all clay f i l l  that w as placed and ce’~r::ctcd to the co-nplct cn of the project
c-n October 1-4 , 1970 was ~pprovcd as bein g instal led in accordance wi th thn

I specifications . Top~oi1 is to be placed at a later date.

The wl dcn ng of ttI ( ’ Oar, was acco-- ’;~l I sh ’d by cutting two the Iv~~~, n

- 2 . 5 : 1 slope on thc la k ’ - , 1 d’ to per~:~1 t cqu I ~ ~-~ t to Ope rate. The r ;:) V :t(~ri al
c~. a - ; i s t c d  of ~ cL~ycy s i l t  coi l cerita~n Irii -’ a t r~’ce of send , tV ! h I C i  I - - I  a
i .-dd I sh brc.im to rt-d’1 • V Ii y -  11 o~i color. A :nic Icar density qau~~c w. u~- - i ; 1 ~y~d
t Z , r o V j

0
h~~~ u t  the project to prov ic~c r~ p id cc-:1~~ ct ion and moisture content  results.

1-s t:~s discus~,erI in car l ier reports , the f i l l  ria te ria l  used to reconstruct the
D.~-s had a i~ais turc content cons dcr.-bly above opthnim so that considerable

- dis cln~ and scar i f y ing of this so il  had to be p ar for aed to aera te the m~teriaI
so that cor-pa~ ticn to the rec ~:andcd r.~~~~nirnua of 93~; stand.~rd proctor d2nsit yc~u1d be achkved. V

i n it ia l ly, a 11~ ton rubt ’er—t lrcd roller , a shccpsfoot roller and th’~ loaded
- ~

. C , - ~~e rs %-~c re uced to oht a n tha co :~ ac t 1cm . %1i t h th is  cqu prien t • It ~-~-r~

r1 -ni ’r .) I I y  po~s1b lc to rea di ly obtiii,~ co~npact io n to ~
Ii to 95~; of standard

- P Enclosure #13 to WOD letter of 5/8/78
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r~.~.tor denS Ity but , Cons iderable cempact ve e f fo r t  w as ne c e • s a r y  tO achieveth~ rL~ u1red 93’; degree dens ty. Dec.~use of th~ slo~rnc~ s of the workt a 15 to n vibr atory roll er was brou rjh t to the s i t e , which proved very sat is fac toryin ~icbiev ing the co~pac Uon of the fi Il. A s shown on the cnc loscd testresults , con~paction to the required degree of dcnsity was eventuall y obtainedor’ each lift lns tall~d.

If there arc any questions wIth rc~ard to any of the Information
~~U~~V i i t t C d  In this repor t , or If we can be of furthe r service to you In any
~.-:y, please do not hesitate to contac t us.

Very truly yours ,

GUAED i I~GER , DAKI P., HA’IPTOU & ASSOC IATh S.I J V  — . -V 
~~~ ,  , f

~ -,
(. 

~~~~~~~~~~~~ 
‘~~~~ ‘ i :- .v. •-:‘..~i’~.-, :

i...~~,• - . ‘ %V V - 

~~~~~V~~) ii )Robert Glllcngerten : .‘ ‘ricid Technicia,,

- C
Ix on 0’ Bricn , Jr.  VRcqIster ~d Professiona l Engineer

. VJ tgi n a 13983

~ i 
)
~L E.~ ~1~~(v~Dc Ion Il3mpton

Registered Professional Engincer
Wash ing ton , D.C. #5992

V 
DO9:jp

Enclosure 0 13  to WflD letter of 5/8/78
P — —-

-- . J f r -  ~~~‘ - — —~~~~~~~~ -~~~ - - -
__ V V -- - -

V 

-V - 
-
~~~~~~~~~~

- 
~~~~~~

—- -
~~
- --.

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~V



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

r— V~~ ~~~~~~~~~ ~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~ —~~-- -- V—

~~ 
& V _ ~~

_ 
~~~• V ~~ ALT 4 O V V V ~~~ .~ V , 4

.— — . , - 
. — ____ . , . . — — ‘ F

V 
b 

• 
.
~~~ 
..,

~
. . .\ ..—, _.:. . - . ~~_ _ . . —. • 

-
V • ~~~~~ ~~~~~ ~~~~ .\ ~

. 
..—‘- 1_ L.•: AV~ NU~

M A:;~;,:~;. v~~~:~ ;A z:; io
~~~~~~~ 

V~~~~ • • V V ~~~~~ V .~~
V V V V . V : V : .  ‘~

~ . V V V ~ 
V ,~~~~/ ;  • -.~~T .  ~~~~

i;1 ~;e~)-.;c;:~~e;.’ 1970
~~~~~~~~V

V:
~~

V

I7
~~V~~~~ ~~~~

.

~~~, %‘~ p ~~~ ~,, - • V ~ ~ • V.- ~ I- -- ’
. 

/ .-
~ “C.’\

V ~~~~ ; ~~~~~~~~~~ ~~~~~~~~ -- ~~.;;).:;c -.;:~.or~ ,
P
, V 

V~Vd ~~

C ..• _~ ;:.~’ ,
,
,-

~-
--
, 

~_ ;i ;‘ iJi•O “. V\

c:~:7 ;1 :::
~~~~~~~ ; V : ) ) ~~~~~~~~~~~~~ I~~~~ ’Io:~~

~~~~~~~~ C1u~

~~~~~~~~~~ ~~ 2~~; 15 So~~ cr..bc:’ 1970

~~~~~~~~ c~~ova ‘e.-~cc. 7J~~ i z- .~ i ~~~~~~~V V ~~~1 - ~ ~~~~~~ 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
‘
•VV~~~ ~~~~~~~~ ~~~~~~~~~~~~~~~~~~ 

‘.- .~~~~~ ~~~~~~~~~~~~ L.OU~....7 ~~~~~~ o.~. o::~v c ~:~;
. - “ ~~~~~~ 

V
~~~~~~C )~~~~~~~ • V V V ~~~~~~~~ ~~~~~~ ~~~~~~~~~ V 

~~~ ~~~~~~~~~~~~ ~~~~~~~~~~~ 
(
0 C(..~ 1i~~~~0

~~~~~~~ ~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~ co~~~~~~~~ .o~~:

~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ - :-.l~~c.’ 
1’D~~~ . 1 V V V ’’~~~~~~C ’ ~~~~~ 

V

V . V Li .LV~~~~~~~P L V ~~~~~~~~~•~~ ~~~~) i~~ . . . ~~ 2. c: o;’i .~~ 
-

..~~~~~ ~~~~~~~~~~~

V •~~‘V •  ~~~~~~~~~~~~~~~~~~~~~~~~~ 
-.: ~~ ~~~~ ~~Ai ~~~~~ ~~~ ‘-~~~---~~-~~~~~ ~~ o ,~cct ~o

C~~~~.Y ~~~~~~~~~~~~~~~~~~~~~~~-
‘--~~~~~~~ ~~~~~~~~~~~~~

V • V~~~~~~ ~~~~~~~~~~~~~ ~~~~~~~~~~ -‘~~ 3 COV0~ ~~~~~~ 00 O~~~~ 0~-1~~ .Od thor~oor. -~;c.
~~~~~~~~~~~~~~~~~~~~ 

-c ..o: .

::-
~ i--. ~~~~~~~~~ o~~ci ~~~~~~~ ~~~~~~~~~~~~ co~~~~~~~~~~o~ ~~ ai1 t~~i1iz3

i~ . :‘.-o~i i ’ i ~~i~. ~~‘o:a ~~~o u’c~~~ ~o~ c~ ibad ~n t io  ~.ottc-~
~~ ~~~~~~~~~~~~~~~~~ 1970 ~o aug.. - •~~~~; - ~~:~~~ ~rc~~ .-.~~

‘. ~~ koz onc.~
~~ ~~~~~~~~~~~~~ ~~~~~~~~~~~~ L;~~c~-s , o~’ C c ~~i~~~c~~— i . ko ’—

:; . -
~~~:-. ~. . oci~~-

~e~~, ~~~~~~~~~~~~ ~-~~i1 .‘tnd ~~~~~~~~~~~~
~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~ ~~~~~~~~~~~ .~~~~.

‘ 
~‘: :b~~: .r~ont ~~~~ 11 b~ ~~t~~~0

~~.. .  ~~ ~~~ ~~~~~~ ~~~~~ 
.~~~~~~~~ . . . 

~~~ f~~~ ’ j ir. ~~~ ~~~~~ 10 .c_ :,
~~~~~~~~ ~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~ ~~ ~~~~~~~~ O V.  ..II..) ~~~~~~~~~~~ C j .  ~- .. ‘J

~~e ~~~~~~~~~ b~
, ~~~~~~~~~~~~~~~~~~~~~~ ~~ — ; ) ~~~~— 1(ar.~nt.~~ c. A.. -  ~~- .

• •.~~ ., ~~~~~~ ~~~~~~ i:i ~~~ ç-~~~~. ..‘ oh.’ 10 tC~Ib~~’ 1970 V~~

V .
‘

V. ’.V - : .~ r~- . ; I V  Vi  V
)~~~ • 

V~ .V 1

V 

, ~~~~~~~~~~~~~~~~~~~~~~ O~~ U — ~~~~~~~ - ’/ c0a ~~~~~~~ ~~C~~~ O Ofl O~~~~~1~~c~~
~~~~~~~~ .JO ~~~~~~~ ~~~~~~~~~~~~~~~ ~~o ~~.to Co~~v..y ~.i noor~.n~ Xn oct~ a.~_ vd.

~~
_ o

~~ 
C..J ?O( Or~~Oc~ ~~~~~~~ C O Z ~.rUC~ a.Ofl.

I
r f l i l ’~ —. - . V



AD A0 73 630 MARTIN (DEWAR D M) AND ASSOCIATES INC WILLIAMSBURG VA FIG 13/2
NATIONAL DAM SAFETY PROGRAM. LAKE MONTCLAIR DAM. INVENTORY NUMB——ETC(U)
MAR 79 P SEXI ER DACW 6S—7&0— OOl5

UNCLASSIFIED NL

I . _.~ IU f l_ U

I I

p I



_ _ _  

If4~~~~~~ ~ 2.2

II ~~~ 11112.0
II 

~~• -L~~

I~I I.8

(1125 (1 1.4 ri.o~H_ II~~~~~~~~~

MICROCOPY RESOLUTION TEST C14*T
NATKjA~A1 BUREAU OF STA~DARCS-1963~~



C’. ..NCE WILLIAM COU’.. V ~92 5 8 L (C AVENUC
MANASSAS , VIRGINIA 22110

DCPAnTMrNT OF PUfl LIC WO~~K’
• C)rr,~AT ION~ I)IVI~,ION

360.9 1 7 1 . LK T. a~.

22 October 1970

!“r , 1.aw rence IZehf ield ,1’.E.
Chief  F~ngineor
1)ewbe rry , Nea len & Davie
I~ofl~j u l tj 2~~ Engineers i
~ :,ij ,trlin( ton Blvd.
Fairfax, Virginia 22030 / /

RI~: CCUN TRY CLUB LAK E 1)A}’L

fl~ar Mr. fiohfiold s

Rega rding the ear th dam , br iefly, the structura l integrity
b~ cu cert if ied by Dr. i~auer as ‘~extremely safe ” , constructi n

~.o in progress on r~ iaing the creot of the darn t. an elovatiou
tha t  will  protect against overtopping by the maximun probablo
flood as di~~i~ ned by Dr. fla uor , and 2’is piano for improve~aenta
to tho inlet hood are in hand , }‘ur t h n r , Your etaiT ha~ r~ade an
~‘n-~~ite inspection of the darn and foun d no indications of
inc ip ient fa i lure , and improvements to tho outlet condui t
~I t  discha rge (st il l ing basin ) are planned as designed by your
.f f ic e, Other que~~tiona regarding negative pressures an the

~onth~it , paving part of’ the spiliway as opposed t. erosion .f
s~ mo as a safety factor, have boon answered. The weir darn

a pond below the outlet conduit is substantially
underway,

The last n~atter of interest is the surveillance program
c’rit:inally rocouwiondod as a safeguard by Br, Uauer.

when this p r ecram proposal is fornially submitted to us~i. ~nou id  include LaO n~~mo ot tho owner (offic~ rn el thet (r~ovatiou), address, r~prosentative in charge of t~io;‘ru~ ram , and d~ tai1e of the pro~~r.-un. We would also like to
a statement of satisfactory completion of construction,

~iion accomplished , on the raising of the embankment from
Gn~&edinger, Baker, ~

1 ampton, who are inspecting this work per
I’r , Ila~ipt on ’o letter to me of 10 September.

We consider the continuing surveillance program of considerable
iwpc rtance as a safety measure, This is certainly in the boat intoroot.
Cr t h e  developer since reviewn and approvals , eta., by the County
~~.t no way roLieve the owner or a darn from his responsibilities and
I ij ihi  lities incident UpOn the own ,,z ’~ihj 1, and operation of a dam,
~~~~ though the County assumes no lo~~ 1 liability through 1)lflfl
~~.p1 eva1, we sire naturally d ’siirous .1 safeguarding the public
ts. tho greatest degree possible, It has boon raised ao a query

S
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A t t a c h ”~~rit C .
2 / 1 4 / 7 ~4 1  ~• t  t er

~~

~t k e  t l o n t c l a  i r .~~~ ~~~~~~~~

V i  t~~; inia Dam inspection
. I t i IY Ii , 1978 - 

•~~• ,

1 lI5~ )CC 110 fl ‘ream : J • I~.e&’V e , M . Uoi t ( i~ , P . i leynen \ ,~~ • l ’
_

.I. 11 *47444s1: 
• • 

1

All stationing ui’s tream; ill d i r e c t ion s  f.tciiig clowns t r oam .

ins i  do o u t f a l l  st r u c tu r e  whi  (~h is a 5’ x 8’ conc rete  box w i t h
I l~t V t ’ led corners  . A :;sutue St .  at  i ou  ( I i  i f i)  a t  t oe o I dam •

t o  110W i ng i tenls WC’ 7 0 found w i th in  t I ~~~‘ s t r u c t  U 7 c

1.) 0F~ () — 3—1 / 2 ’ .dR V t ’  t n ver t  4 ’ o 1 l ~~; t  u~~t on J u l  i i i  s l i uw i t n j  s~’
I lId I cited by e l f  l cwvsceneo . Ty~ o~~ 1 I lvxur .il m i d — h e  (

~J l
hor i zon t a l  crack th I s  se c t i o n .

2) 0+38.5 — Vertical crack on left wall from base to beve l, at top.
Considerable efflorescence in lower portion .

3) 0+44 — Water leve l in channel is zero.

4) 0 + 4 9 . 5  — V e r t i ca l crack on left hand wall extending into the
bo t tom beVe l

¶4 0 + 5 4 . 5  — Circun~fe~ontia1 crack throuyh both walls and all the
way around structure .

6)  O+ ( 0 — Const r u c t  i o n  j o in t , ra(j qed and leaking 2 1/2 — 3 feet
U~~.

~~~~ 0+68.5 — Crack in lower left hand wall.

8) 0+71 — Crack extending up right wall through bevel and
terminates. Excessive efflorescence and leakage through this
joint extending to other side.

9) 0+74 — Crack cx t s.’ndinq up r i qh t .  w a l l  4 feet and cont I n n i n q
.~s a f i n e  I I u~ cr ick  ~~~ t o  t I i . ’  I~~’Ve 1

10)  0 7  82 — Crack ox t l i i  hr ou~~h ‘I I i i i c l  ~li wn t h rouq  h -. . I on
I qli t s ide Vee F i n k ;  doWn stat o~~ I o r 2 f ee t  and cont m u  i i i  to

the base.

11) 0+90 — Construction joint showing substantial leekage
on left side, continuinj up and around the roof and down the
right side. 6’ up on left wall is considerable amount of
concrete patching at the joint. Joint is irregular. Concrete
Sounds hollow .

I . )  f l 7  ~ — Ver t ica l crack on l e f t  w a i l  ex tending  through beve l and
i l i ~ ; . i l ~1’e ar s in c e il i n g . Reappcdrs on right wall. Crack shows
considerable leakage and some de terioration of concre te it  the
ba! ;t ’ of the r igh t  side .

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

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



At tach me nt C .
-2-

13 ) 1+00 — k iq h t  h and w a l l  h at ;  a 6” x 18” piece of wood embedded
‘II it.

14) 1+01 — Crack  on i I qh t  w a i t  , in i l l  i mum of 1/8” at base and
showing e ti lor e s c e i i c e. Crack  on lef t wall, again wide at
bottom , sloping diagonally up to bevel and termtaates at
top. Evidence of substantial leakage.

15) 1+20 Construction joint opened at top. There is bloeding
of the last pour over the wall of the f i rs t  se ct i on  1i 1 , ’od .
Joints very poor showing exposed aggregate buttinq . r l i e r
pour. Jo I u t - . I n oi - .-icked open and showing leakage 1 nt h si de s.

t ;raiie chaii.j o. I to sharper slope .

14.) 1+25 — Ex po~~’d foot long reinforcing bar in ceiling . Initial
cover was 1/4” .

17) 1+32 — Crack from bottom of bevel, on left side to bottom of
bevel on right side, in the coiling. Crack does extend
slightly down the sidewall (midway).

18) 1+35 — Substantial wide open crack 2—1/2 ’ r 3’ l o n g i t u d i na l l y
(full height right side) indicating movement, perhaps t h i n
nt-elton .

19) 132+0 — 6’ Ic” ~l’ wall section (both sides) and roof is cracked
in three loca tions .  One crack is 1/4” to 5/ 16” wide  in t i . -
hovel area and appears to go t h r u  the base. This  crack
definitely shows settlement. Crack on ri gh t side extends
ilown t h r u  beve l. .

21)) 17 50 — Count  ruc t_ ion joint n i l  qh t ly  opened , a p p a ren t ly  ~i~i tched
on right wall.. Sli;ht ie.ikrtqo . Crack appears to extend thru
ba se slab.

2 1) 14 60 — 7’ loncj buiqe in roil I n.~ , probably f rom f o r m  work
d r o p pin g .  ~_ oIlII - tr ansve rse  , a e k  i i i ~~ i n  si .ib arca , bu t  no
flexural cracking parallel ~~ structure. Substantial amounts
of cracking in this a rea w i ti two cracks 2 ’ apart extending
vertically down the left wall , stopping about 1’ from base.
Also substan tial leakage. One sizable crack on right wall
with severe leak. Cement has washed out of joints. Some
effloroscence showing at crack in bevel area. tip s t a t ion  is
one very poor cold joint on right wall apparently patched .

2 2)  14-65 — Lots of honey combing w ith patching in wall area.
I)ofinitely cold joint Ind i cations. Fine hair line c racks
ti tei~p in~J doWn both wa l l s .

23) 1+76 — one minor crack transvcrscly thru  cei l ing and down both
bevels.

-.. ‘~‘ . ‘ - .- 4~~, - - - ~~~~~~~~~ ~~~~~~~~~ ~~~
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At tachmen t  C.
-.3-.

I
24) 1-180 — Const i-uc I i t  . ii )o I ut  — I i  - ..k u sq • i s i d  spa) 1 lug at  •~t l t j t ’

surfaces. Jo tnt h-u; been tart ed over par t ia l  I y and possibly
indicates some ~et I t  -mont hut w.’en noeL - i Oflfl . Top niur f ico h.is
1/ H ”  to 1/4” vert i c a l  d i f f ’r ” n c e . Downstream basc~ : ;l a h  is
1 /2”  to 1/4 ” l o we r .  I t o t h  sides øf wa~ I,: hi.ive hi~t~n t n  1 0(1
OVe r .iIL(li(’dt i nfl llflt ’ a t t e mpt  to C () l r t ’cI i t .  Luad~ n . j  o ’ i ; ..  of
downstream base sla b  is spallii s ;  and worn.  One foo L I
ut  a t ion the con cr e te  appears to be rest:ored to the i ~ ‘~~

-

grade.

2~~) 1+88 — 3/16” to 1/4” crack thru ceiling and down both wa lls
to bevel. Aggregate exposed both sides of crack in lower
portion. Cannot follow crack beyond lower bevels.

26) 1+88 — Substantial cracks, wide open at the ceiling and con-
t i n n i ng down both walls with lower portion showing concrete
deterioration.

.~~/) 1 9) — Cracks with leakage 6’ up. Cracks do nut e x t ’n t  down
l’jht wall.

28) 2+10 — Construct ion jo in t  substantial  deteriorat ion thr u  side
walls and bottom bevels. Efflorescence present. Joint
apparently surface patched to correct pour irregularities .

2 9 )  .~~~~ ~ 6 — End of t u n ne l .  Cold j o i n t  between sh a f t  w al ls  an t i
u i u i u o l  i s  large  t ’nouqh to put ent  i re  h uid i n t o . ( 2 ”  w i d e  x H ”

dt i p )  . C iii S t o  w h i t .  a p p a r e nt l y  i s  , 1q( ; re(jaU ’ backfill t h r u
e i . i .  k . IIe.ivy - a c  ~~~~ 6 i nchIes  above channel .  Wa t or C I (1W I U’
t . i ir ou g h  joint. between shaft wall and tunnel. Overhead j o t t
in very poor condition with substantial amounts of concrete
mi ssing.

Outer face of shaft in the tunnel in poor condition and in
seed of repair. No substantial leakage at this time of year.

Inlet shaft in 6—1/2’ x 8’ . R i gh t  side wall showing seepage
20 ’ up.

30. ~~ j acent  to Concrete  Ou t let  flo,: C u l ver t

Outside the outlet channel at the edge of concrete spiliway
is possibly u p to t h ree ‘feet of erosion below the bottom
edge of concrete n~ ron .

31. Downstream Side o Embankment

A. Most of t he r I prap at toe of dam adjacent to the out let
appears to have eroded away or wasn ’t in exlstericc pre-
viously. There is only a scattering of riprap.

- - - :“ ~‘~-- ~~~~~~
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A t t a c h m e n t  C.
— 4—

13. Water depth at concrete outlet/apron is 1 foot deep
at time of investigation.

C. No apparent toe seeps on right side of channel outlet
above outlet pool elevation.

D. At left side of outlet channel:

1. 15 l e t  left of centerline of channel , a 6—7
i nchi st  eel  d r a i n  p 1 pe f l o w i n g 1/4 to 1/4 f u l l
Thei  o i s  a 6 foot vertical slope above the p i p”
ou t  I t i .

2. 25 feet  l e f t  of c e n t e r l i n e  of c h a n n e l  ~- : ~~~ r—
fo u - i  I od co r uqa L t d  m e t a l  p i pe  probab 1 y a J I or
a tot - d ra i n .  Th er e  i s  no l 1) 1) ar t ’Ik t  t 1 z ) W  ~u t hi ’
s u l)merq . -i  o ut  l e t  bu t  t h r o ug h  t h e  por t  oi . t L  i ons  t her e
is seepage , bu t  not monitorablo at  th  i s t. i rn . There
is  cons ide r a l )  h e  si ou cj hi fl(J a round the  und .  •r d ra I n

E . At the l e f t  ~ib u t in e nt  t here  i.s a 3 foot w i d e  by 2 foot
deep qu 1 I y rocoed i n g  up  the  niope f roth  t_ h i e  t et

F • Two gui  i i  us on l e f t  s ide  o C the dam c mb ank inen t - Ii

approx imate ly  10—15 feet  above ou t le t  pool e l e v a t i o n .• P i c tu re  of gu l ly  showing 11. Horton in it measures
5.5 feet  wide by 3 feet deep . Those two g u l l i e s  are
possibly in the natura l s1ope and should be checked by
survey.

G. Downstream emban kment except at toe and gully left
side of darn looks in good condition .

32) Top of Dam

Roadway on top ~i: dam appears to be in good shape, with
no sign of trcs~:’issing.

33) Upstream Side of Embankment

A. Walking ups t ream too , top of riprap at left side of dam
is 191.5+. Riprap is graded material, 2 inches to 12
inches , spar sely laid.

B. Upstream embankmen t looks in good condition . Trees
in embankmen t should be cleared .
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V MONTCL A IR DAM

List of Data Avai lable

Fu rn ished by:
p

Second Montclair Corporati on

1. P lan — Contour SIR•i- i. t oa le  I ” — 200 ’; 5’ contour Iiitt- rv nl

2. Plan — Countr y Cl ub Lake (M ontc la ir Lak e) 1” — 100’
p contour int e rv a l — 2 ’ .

3. P L an — Development l ayout and contours — Ma rch 5 , 4 9 / ’ .

4. Plan — Elevation and sections — principal spiliway modift—
cations . Prepared by Baue r Engineering Inc., of
Chicage , Illi nois.

5. Plan — Country Club Lake overflow spillvay knife gate plan s.

6. Gene ral information and histor y in form of correspondeiw e
dated June 1978. -
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