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20. Abstract

Pursuant to Public Law 92—367, Phase I Inspection Reports are prepared
under guidance contained in the recosmended guidelines f or safety
inspection of dams, published by the Office of Chief of Engineers ,
Washington , D. C. 203 1L$ . The purpose of a Phase I investigation is
to identify expeditiously those dams which may pose hazards to human
life or property. The assessment of the general conditions of the darn
is based upon available data and visual inspec tions . Detailed
investigati on 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 available engineering data , the Phase I report addresses the
hydraulic, hydrologic, geologic , geotechnie , and structural aspects of
the dam. The engineering techniques employed give a reasonably
accurate assessment of the conditions of the dam. It should be
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 .

‘
~~PMse I reports include project information of the dam and

appurtenances, all existing engineering data , operational procedures ,
hydraulic/hydrologic data of the watershed , dam stability, visual
inspecti on report and an assessment including required remedial
measures .
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PREFACE

This report is prepared under guidance contained in the Recou~ ended
Guideline s for Saf ety Inspection of Dams , fo r Phas e I Invest igations.
Copies of these guideline s may be obtained from the Office of the Chief
of Eng ineers , Washington , D.C. 20314. The purpose of a Phase I investi-
gation is to identify expeditiously those dams which may pose hazards to
human lii - or property. The assessment of the general condition of the
darn is ba ~d upon available data and visual inspections . Detailed in-
vest igati and analyses involving topographic mapping , subsurface
inve stigat ons testing , and detailed computational evaluations are beyond
the scope )f a Phase I investiga t ion ; 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 drai ned prior to inspection , such
action , while improving the stabili ty and safe ty of the dam , removes the
normal load on the structure and may obscure certain conditions which
might otherwise be detectable if inspected under the normal operating
environment of the structure .

It is important to note that the condition of a dam depends on
numerous and constantly changing internal and external conditions, and is
evolu tionary in nature . It would be incorrect to assume that the present
condition of the darn will continue to represent the condition of the dam
at some point in the future . Only through 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 hydraulic anal yses. In accordance with the established guidelines ,
the spiliwa y desi gn flood is based on the est imated “Probable Maximum
Flood” for the region (flood discharges that may be expec ted f rom the
most severe combination of critical meteorolog ic and hydrolog ic conditions
that are reasonably possible) , or fractions thereof. Because of the
magnitude and rarity of such a storm event , a finding that a sp i llway
will  not pass the design flood should not be interpreted as necessaril y
posing a hi ghl y inadequate condition . The design flood provides a
measu re of rela tive sp illvay capaci ty and serves as an aide in
determining the need for more detailed hydrolog ic and hydraulic studies,
considering the size of the dam , i ts general condi tion and the downstream
damage potential .
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PHASE I REP ORT
NATIONA L DAM SAFETY PROG RAM

Name of Dam : Kinloch Farm Dam
St.utt’ : V ir g i n i a
CI I Int v : Fauqii!er
Stream : Mill—Run — Tributary to Broad Run
flat •~ ~ f Inupi c t Ion : DeCl~flI bt’r 7, 19Th

Kin loch Farm Dam , owned by Kin loch Farm Estate , a Trust , is
located two (2) mi les  north of The P l a ins , Virginia , along Route
62ni . The dam is an earth embankment , 270 feet long and 29 feet
h igh , with three uncontrolled spillwavs. The primary spillway ,
located In the center of the dam, is 82 feet wide; the secondary
~p I l 1 w a v , added i n 1967, located at the left abutment , in 40 feet
W 1 1i ; .ln(I the emergency spillway , added in 1976, located beyond
tI ~. rftht abutment , Is 35 f~~t wide. The lake is ~ised for reerea—I o~ * . I I ~e ~I;iiit wi t I~st nod the Trop ha 1 Sto rm Agnes In 1972 , t a m —
I ~, In I I))’ HI I,u,r pros I ~ fl Wi) I rh wnq reps I rId foi l  owing the storm. The
I ;,I’ ‘ w~, • l O p  I V JI t t lie t I lilt’ of Inspect IOn . The om re te Hi JIb on
~~~~~‘ 

,,I I I,, ,f ;,ni , l It t I,e pr frn;iry sp i 1 lw ;iv , im:i~ a t r;mr k lIt ti ll c~~nt t ’r—
u I1.  : ,  I l ~~fl~~ I lIe ;l~ I H (II liii dam . ‘Ilmt downstream elnmfifli .1 Of t i le
st e()I1( I;Irv spl I lw :my slIowe(I a Wet spot at a rock outcrop about 50
feet below the embankment . Time downstream flood plain has approxi—
mately 8 houses and 1—66 is being constructed downstream . The darn
has a high hazard classification.

The combined capacity of the three spilivays passes 46 percent
of the PMF and Is rated Inadequate.

F i l l  ‘~~t i ” r , at h I s  own expense , should have soil samples taken
:111 ) 1 l~~, I I.. iii! - i  i,kii,ent and have 1 • 1Ia)r ;It orv t e Rt s  of the s;Inip 1 I H  run
to (~~ t al) ii 511 t Ime (1( 51 g~ and st ah il  I tv of the dam. The combined
cap ac i t y  of t ime  spi l lwa y should he increased to pass ½ PMF without
overtopping time dam. Consideration should be given to develop a
warning system procedure to alert residents in time of an emer-
gency. The above should be scheduled with the owner’s consul ting
engineers within three (3) months a f ter  release of this report .
All work should be completed within twelve (12) months thereafter.
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Upstream Pace of Dam 

Top of Dam — Looking Northeast
Principal Spiliway
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KINLOCH FARM DAM

SECTION 1. PROJFCT INFORMATION

- . i . 1 .1 Cen.• r;ml :

1. 1. 1  Authority: P u b l i c  Law 92—367, 8 Aug 72 authorIzed the
~Pr re t i l r v  4,1 t lm ~ Army,  through the ‘1~orps of Engineers to i n i t i a t e  a
national program of safe ty  inspections of dams throughout the United
States. The Norfolk Distr ic t  has been assigned the responsibili ty
of supervising the inspection of dams in the Conmmonwealth of Virginia.

1.1.2 Ptirj~ose of Insp ection:  The purpose is to conduct a Phase
-~~ I in~;perI  Itsi acc ording to t ime Recommended ‘.1 Id l ln f s  for  S_nf ~e~ y jn—

I In n I I I : , i , t s  (A ppend I x VI , Re I~
. renee 1). TImt’ mis In responsibility

I s  i n  ••xis•I I II Imi s ly  I d en t i f y  those dams which may be a potential
h,mxard to Immumm ;un li fe or property.

1.2 ! J _ ~!~~crlpt J2i~:

1.2.1 Dam and Appurtenances: Kinloch Farm Dam is 720 feet long
and 29 feet high from the crest of the principal spillway,at eleva-
tIon 536, to the tailrace apron at elevation 507. The dam is an
e ar t h  embankment with a core of selected fill. Slopes are 3:1 on the
upstream side and 2.5:1 on the downstream side. There are three un—
controlled splllwavs. The primary spillway, located approximately
In t i m e  cen ter  of the dam , has a concrete roadway slab for time crest ,
at  • 1 i~v : i t  ton  516 , and Is 82 feet long with an 18 foot long 1 ;mrge rock
at~il sim rsII)I)er 

~
‘ t . •nt t~r see t Ion about 4 f ee t  Im I gimer than the crest . Time

( e l  51(1.- I r v ~p I Ii way, inca ted ii t the lef t  end of the  d:mm , Is about 40
i ts ’t wi d e  and at elevat ion 536.25. A single lane bridge s t ruc ture
passes over the secondary sp iu iway  providing three openIn~’s each 12 feet
x 3.75 feet. The emergency spillway is located about 40 feet beyond
the left abutment at elevation 538.5. It is a grassed spiliway 55
feet wide. The lake drain pipe is 18—Inches C.I. with a manually
operated valve . An 18” weir was added to the secondary spiliway about
1979.

1.2.2 Location: Kinloch Farm Dam is on Mill Run, a tributary
to Broad Run, two miles north of The Plains, Virginia, along Route
625.

1.2 .1  SIz e  Class i f ica t ion: The dam is classified as small by
st orage cap a c i t y,  (433 Acre feet).

1.7 .6 iI;izard Cl n s s f f i c . i t i o n: The dam is located in an area
wher e  th e r e  are farms and homes downstream . There are secondary
roads , rat I ro•nI , anti 166 now under construction at Thoroughfare
Cap In Bu ll Run Mountains. The clam has a high hazard classification
In accordance with the gu idelines contained in Section 2.1.2 of
Recomniended Gi, til l l In es  for Safe’y Innpc’ct Ion of Dams, pubi I shed by
the Off Ire , Chief of Engineers, U.S. Corps of Engineers. The hazard
classification used to categorize dams is a function of location
only and has nothing to do with its stability or probability of
failure .

1
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1.2.5 OwnerRhtp : Kinloch Farm , an estate trust , The Plains ,
Virginia , Is t ime owner of the dam.

1.2.6 Purpose of Dam: The lake is used for recreation pur—
poses.

1.2.7 Ih•sij~n and Construct ion Htst :~~~~ The dam was designed
by Warren Perrow , Consul tant , in 1963 and constructed about 1964 .
Time embankment has a co re of selected ma te r i a l  f rom t Imc ~ s i te .  The
to1) of t ime  d:imn Is ~mse d as a hr 1d1 ’ pat is and by tim e p1 rI’ — u p  t r u c k  at
S lit ’ farm. T he s(’eo(,ciary sp ii Iway aimd a s i  i sg i  t ’  I~iiu’ hr i . I g ’ n lu v.’ It
wI re roumiut 1 1 1 4 1 iiI ill t i me h’i t (‘Pil l of I lie (1:1111 in 196/ .  A i uuu’ret e
cu rt is In Wa i i was added n i  o,~g t i m e u i p s t  ream si (IC of t i m e  ( 1.1 , 1 at t i it’
princi pal spill wa y to correct  e ros ion  in about 1971. A grass swale
emergency sp i l  iway was const ruc ted  about 30 feet beyond the l e f t
abut ment in 1976. Quible and Associates , Inc . of Chace Ci ty,  Vir-
g i n i a , have been t he c o n su l t i n g  eng i neers since approximate ly  1971 .

l .~’.H Norm a l Ope r a t l n ~~ Prored ~ires :  Dam operations consis t  of
oh serv ;m t I oims mid nm;m l i m  t en:misee l)v t !  r gu m I ;mr etup 1 oyees In elsa rge of
( l Ih r l , t  l ug  ~~ i , ;t a t e .  W ’~ k 1 y ~~ ‘ m t  e t i ;smw ~ Is done by l nnd sr ;mp e wor—
1(4 r !; and ron ;t f i l et  Io n is (lonC i ly  ( ( l i i i  r : m rt  . Water 1 (‘vel of the l ake

• : i ~ Is d r a w n  down by a m a n u a l l y  op er at ed  valve . Observations by
employees are not logged except through correspondence with  consul—
t an t s .  I n sp e c t ion s  a re done on occasion by their consultants for
improv em ent s  or changes of the lake. or dam . In 1971 , the embank—
ment Wa~ ; note(I in  souni condition by the owner ’s consulting engineer.

- :  1. 1 P e r t I n e n t  Data:

1.1 .1 i ) r r m 1nz ~ge Area: The dam contro ls  a drainage area of 6.21j s q u m n r ~’ m l  le’-i .

1 .1.2 l ) t ~~I lm:m r~,e a t _ Darn Site: t) I scharge for 100 year storm
Is 7 ,H / ~) c i s  - I I  an elev at ion  of 539.85. Capacity with water level
a t  I Im e I op of t i m e  dam is 2 ,190 cfs  for  the pr incipal  spi liway;
1 , 170 t I ~~ for  t h e secondary spillway; and 2,020 cfs for the
t ’merge’ncv sp l l iw ay .

t~4

1.3.3 Dam and Reservoir data: Pertinent Data on the dam an
reservoir are tabulated below:
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TABLE 1.1 DAM AND RESERVOIR DATA

RESERVOIR 
—

Capacity
Elevation* Area Acre Watershed Length

ITF~1 F t . ,  msl Acres Feet Inches Miles

Top of Dam 541 35 433 1.37 N.A.

I : umm ~’r g. ’micv Sp I l l w i y  538.5 34 343 1.09 N.A.

~.I’ I 4) I I( Iar V S~) i I1Wfl y 537.5 32.2 263 0.83 N.A.

P r i n c I pal Spilivay 536 32 253 0.80 0.4

St reambed 510

*Add 3 feet to plan elevation to get mal elevation .

3
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• SECTION 2. EN(’. IN EER TN C DATA

2.1 Desi~ n: The or iginal  des ign  p la n s, by Warren Perrov ,
dnt ed 1961 , sh o w general s i te  development s , embankment and sp i i i —

• way rlpr;up . Timere are no sp e c I f i c a t i o n s  or borings available from
the owner for the ori ginal  dam. The secondary spiliway and a small
brIdge were designed in 1967 by Perrow. There are no boring logs
av :s I l ab  I ’  fu r  l i i i  s structure , wlm I r i s  Is a reinforced concrete 3—
c e l l  box on the secondary s pi l iw ay .  The curtain wall, added in
1971 , and t i me i ’nut ’r gency sp i l i w ay  were designed by Quilb le and Asso—
i’iimI (‘ii , liii’ . liii’ w isl  I lv i  a ri iu i f  ori .’d ‘u iw rete tievul gn (11)11 tlmi’
4’itli ’ I- gels y n~i1l I ~a y Is a grass cove red swa I ~ • No borings we’re

— N.m Is’ m I mm ~ s w . ‘ i . • I ik e lm I or I 1mm ~s ’  • None ol t Iu~ 
(II’S I gmm (‘a 14 ’ usl is t Inns

Wi ’ , .’  av : t i 1 m1t1 .  i Ff011 Elmi ’ own( ’r ’~ 1114 9.

*2 . 1 . 1  : t I ~~~~~~1nv tj~~~t 1ons: There were no geologic in-
ve s t i g a t i ons performed for the Ktnloch Farm Dam.

*2.1 .2  Ct ’oio~~ic Sett ing of t~~_Dj sm Sit e : The dam is located
I n  t h e  f o o t i m i  I I s  of the Blue Rid ge ph ys iographic province where
the  Blue  R i d g e  meets the Piedmont province . The bedrock at this
s i t e  is  p ; m r t  of the Catoctin Formation believed to be of the
C :mmb r I ; m i m  t o l’ r e—C amh r Inn t ime per iod

FI m ~’ pr I is’ I p a l  i i  t im logy 4) 1 t 1st’ Cat oct  In I~orm;mt Ion is a med him—
gr :m t i m e d , w e l l  — m l  I:mte d c h l o r i t e  vich 1st; liowt ve r , lava flows and
gneiss have also been observed in this formation . At the Kinloch
Farm Dam site, a lava flow consisting of olivine basalt was ob—
served , while no schist or gneiss was encountered .

2.2 Construction : There are no records or tests of construc—
thin.

2.3 Op~~~:mt ion : There is no regular operation of the dam.
Manua l operat Ion of the draw down va lve  Is done by the person in
charge of time esta te  at the si te of the dam.

2.4 E v a l u at I o n :  Some data on the dam Is available from the
owner tisr~ u .ghi t ime  owner ’s consultants .  The data available, plans
and correspondence appears to be on a professional level.

Complete design calculations, contract documents and records
should be kept on file at the site by the owner.

Since a geotechnical investigation has not been performed,
there Is a total lack of information concerning the foundation
con d i t  t o n s  ;snd the materials  comprising the dam. In addition ,
there are no construction records available. T)~erefore , addition—
n i d at a , an described in Section 7.1 , must be obtained .

*lnformation provided by Law Engineering Associates of Virginia.
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SECTION 3. VISUAL INSPECTION

3.1 Dam and Foundation: Informat ion observed in the field
is out I I ned In App endix IV. At the t ime  of the site Inspect ion ,
t. lie l i t m o  I h a d  been completel y (Ira I ned. ‘l’he rc was no eviden ce of

- • any failures or bulging on either the upstream or downstream faces
of the dam. There was no evidence of any settlement of the crest
of the dam , a lt hough  there was Rome cracking In the pr imary spil l—

• way . ‘lIme re was evidence of’ of a eonS iderab le  ilmount of s ilt  on
ti me lake’ botto m , say about 12 incises.

• l Isi rs ’  W ( ’ l I ’  tw o  maiv ~ v u i  v e o h  iv liii ’ Isms~iI t outcrops is lon g  i i  t her
• ‘; I c l i ’  ul t b ’  seconda ry sp i l l  way .  ‘i ’ht ’ re was a small  seepage area

m l i i  v . d  I i i  t im e ’ st ’( ’(m n(ia ry ~~ I I  iway bet wet’i tht~ two rock out  ‘ rops
Ai c u r t l  l u g  Lo Mr .  ilnrm n on Stevenson , the General Superintendent  of
K i u l o r i m  Farm , the seepage area existed prior to construction of
the da m.

3.2 Evaluation: The visual inspection revealed no apparent
problems r e q u ir i n g  immediate a t tent ion other than the wet area of
ti me downstream reaches of the secondary spil lway channel. Since
t i s i ’  poo l was d rained  during the site inspection and since the
~~~~~~~~~~~~~~~~~ a rea r ( ’po r te ( l ly  ex i s ted  p r i o r  to cons t ruc t ion  of the dam ,
i i  I is II i’v, d t h at  t lie seepage water  is supi) lied from the l i i i  1—
s l i i i ’  t o  t i m e  l t ’ i t of the (bin.  The two rock outcrops along ei ther
~ l i I t ’  of t ime  sp i l i w a y  suggest that  the basalt may form a cradle
along which waLer f r o m  the adjacent  h i l lsi de  is routed. It is not
f e lt  that this seepage will adversely a f f ec t  the darn , although
the source of the seepage should be checked .

5
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SECTION 4. OPERATIONAL PROCEDURES

4.1 Procedures and Maintenance:  The operating procedure is
( Ion.’ as t i m . ’  m~~i ’d a rises. Norm al ma in ten ance , such as grass c u t t in g ,
I n  clots ’ Im y  I Ii.’ r e g i m l a r  i’uu~m Io y.’c’u ( i f  t i m e  c ’u t  at l ’  or by HP eci:u l isi s

- ‘ ( ‘il l h ’cl In  I or eisclm spe(’ t f t c  job. Observat ions  of the dam Is clone
:1,1 p ar t  oF rout I ts. ’ work imy t lie u ’v l t  l it  c ’ uui:mumimgc ’ r . ‘Fl u’ c ’ n n v u t m l  t ant is
ui ’uc ’d f o r  any de s ign  or consultat ion other than grounds maintenance.
No logs are kept of observations by the estate other than correa—

- 
pondence to the consultant .

-
~ 4 .2  Warning System: There is no warning system operated by
- the owner.

6 . 1 Eva I i i ; i  t I on :  ~1~imi s dz mu mm (lot’s imo l. repu Ir e an e laborate
- - c~~ c u - J : p t I c m v u : i  I V I  i ’ m , When main tenance  Is  needed , a nd comp leted ,

i t  SlI( m u l t i  Is I’m pt in a log zm luim g w I t h  records of obse rv a t ions by
• t h e  (‘stilti’ and annua l inspections by the consultant . A warning

:Iy stt ’m procedure should be considered which will forewarn popula-
tion downstream of any impending danger to life or property.

I
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SECTION 5. HYDRA ULICS /HY DROLOGY

5. 1 t k’sIj~p: (.eneral hy d r a u l i c  and hydrologic design data
used for  an a l y s t s  is as follows :

a) i~~s I ~‘n Plan “we ir  add I t  ions” f rom Q u ib l e  & Associates .
Ther e  Es a three—foot  d i f f e r e n c e  In el~ vatI on of the
no rma l water surface  as shown on the USGS mapping and
t In’ mit ’ s  I gne ~~ S e 1 eva t ions . Tism ’ de sign e r ’s e leva t ions
were’ converted to match the USGS mapping .  These ele—
v at i on s  were then used In a l l  computations .

b) Discharge curve for spiliways , from Quible & Associates.

5.1.1 These data contained a s p t l lw ay  rat ing curve and
some detai ls of construct ion.

5 .2  ily dro lq ~ !c Records:  No hydro logic  records were a v a i l a b l e .

- • . 3 Fhis m d Experience: No detail ed f lood  experience  Is a v a i l —
a i m l  e ; imo wc ’v i ’r  , t In ’ c m w i m e r  s tat e d  t lit ’ A gn c ’u Flood of 1972 over t  upped
I i i ,  ‘ 1 m m  I or •i  s i m c ) r t  p eriod ol t l ine ’ . A c c or d i n g  to tin ’ owner , t I m e
e v e m I  u u ; . p l  m m ~’, l m ; m d  l i t t l e  or no ef fe c t  on the  ea r th  dam. No f u r t h e r

• I •. I I .  I l i m i t )  r nu ;m t ion was ava I lab 1 e , however , an emergency sp il l—
w , iv  w ;m s added in 1976 .

5 .4  Flood Po ten t i a l :  General — Assuming the pool elevation
t o  he at  the primary spiliway crest , elevation 536.0 msl. The
I’MF , ~ PMF and the 100 year flood were developed and routed

• t i m r n u m ~’ I m  t i m e  reservoir and spil iway .

‘ .4.  I ‘ l Ime PMF , Probable Maxim u m Flood , was deve loped from
- i t  • a i t u  I l y i l  r i ) I i i ( ’  t ( ‘Ort ) 1 ogl e’a I Repor t  33 (Re fe r ence  No. 1) . The

I i  , h . u i ,  I .  M i  ~ I unmit i m I ’ ree I p i t  ;mt Ion ( I ’MP ) for  the Kin lo ch Dam area is
2’~-— h i u c - Iu i ’ s  i i i  ?4 Imoim r , 4  fo r  a 200 ~-~ I i ~are  t u l l e  a rea .  This v a l u e
W . I t i  ii ,u ,l i i  I i’d Iii r time ’ K I us I ot’hm 5. 92 sqlmare m i l e  drainage are ;s and
1111)1st L t’d to time 1IEC— I p rog r am , Flood ilyd rograph Package , which
synthes ized an inf low hyd rograph of the PMF . The ½ PMF in f low
hydro~ r ;iph was constructed by reducing each calculated PMF hy—
drograp h n ’r ’ l i n a t e  by one—hal f .

‘ i i i  i i i ~ l ow hydrograph s were cons t ruc ted  u t i l i z i n g  the uni t
hydr o~~r . i p ls o is t ’ep t .  The uni t  h yd rog raph  was developed using a
one—hour d u r a t i o n  of excess prec ip i tat ion  and Synder ’s parameters
(Reference  No. 2) .  The IIE C— E program then dis t r ibuted excess
prec i p i t a t  ion En t ime  and amount .  The d i st r ibu t ion  thus derived
W ;ms mo.I I l ied  by r e v i s i n g  t in’ I ’er(’~’nt hour ly d l s t r i b m m t  Ion wi th in
ti m . ’ m a x i n n m u n  S hour pr~~’ i ~ I t at  Ion to more ci osely con F orm to that
used in TI’ 40 for the 100 year ra infal l .  Results of this analysis
are presented in Table 5.1.

7
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5.5 ReservoIr  Regu lat Ion : Kln loeh Dam has three uncontrolled
‘ p 1 1  lw . iys  , a p r i m a r y  imp1 I I w;iy which ut I I I  z ’u  90 fee t of a concrete
r ’a .n i w. sy  as tI me ’ crest (ci. 536.0) ; a secondary spiliway, crest d c —
vat i o n  537.5 , with  a concrete wall  serving as a crest , 42 feet
I cusg • 

;m , ud f low’ ;  t ) m r ot i g l m a t lmr e ’e .‘m ’ 11 box cu lver t  d owr,at ream; and an
c im i , ’ r g ’ ’ m m c ’y t a p  I I  lw~u y wlm I t b  114 ml gr a u m l t ’ ( i  Swim Ic about 55 i’eet wid e with
t ’rvst . e I . ‘V mmt I on mi t  518 . 5. ‘l op of dam elevat ion is at 541 msl

A gnt ed 18— Inch pipe for d ra inage  purposes was assume d to be
inoperative for rou t ing  computations .

5 .5. 1 Reservoir storage capac i ty  above the pr imary sp illwa y
crest was c a l ~~uIated using contours from USG S quad. maps , plani—
ina ’t er In ~ ar ~ . a ’ - and converting to vol ume In acre—feet .  The composite
s p l l l w ; m y  r .u I  l u g  cu rve used was tha t  g iven  in the design data furnished.
R o u t i n g  was sta r ted  assuming pool elevation at spiliway crest and

• In f low equa l to outflow .

5. 6 Ov.’rtopp 1n ~ P or en t in l : Time P1W , ½ PMF , and 100 yea r
I I ansi  in 1 1 4 m w  i m y c l  rc’grap li m4 we’ cc’ route d thr ough t he re’se’ rvo I r u s ing
t i m e  m od l i ~led i’ t u l s  method op t ion  of the HEC — l Computer  program
w i t h  s to rage—out f low.  Resul ts  of t h i s  rou t Ing  are shown In
Table 5.1.

5.6.1 A taliwater  rating curve was not available for this
dam. Time t : s I l w : i t . ’r  elev.,tion observed dur ing  f ie ld  observation
was approximate ly  508 msl wi th  an assutmie d f l o w  o 50 c fs .  The
50 cfs  was used as the normal base tlov when routing the storms
through the system.

5.7 ReservoIr Emptying Potential: To empty the dam there is
nn 18—inch ou t l e t  pipe wi th  an I nvert a’lev .’stion of 513 tu~ l mi nd
a discharge capacity of 40 cfs at norma l water surface e levation
m. s.l.

5.7.1 The above information was inputted to the HEC—I program,
with 6 cfs  inflow and a developed storage vs. outflow curve . This
analysis Indicated that  the dam cnn he emptied in four (4) days .

5.7.2 This  18—inch ou t l e t  pipe was in operation at the t ime of
Inspect Ion and the dam Was dra ined at  time t ime of inspection.

5.8 E v a l i m ; i t - f o n : Summarizing Table 5.1 , the following data
resulted Fr. ’ , t i m  Is nt mud y

a) Ca lcu la ted  spiliway design flood is 5,380 cIa .  This is
capaci ty of the combined spiliways with flood elevation
at the top of the dam .

8
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-~~ b) Rascal on th e ’ h igh  hazard , sma l l  category, the sp i l iways
should be capable of passing ½ PMF to PMF , As the homes
arid r a i l road  hr icge are a consider able dis tance downstream
f r om t im e darn , the ½ PMF appears to he a real 1st Ic value
for time ’ c r i t i c a l  flood . ‘lime’ ~ 1~1F Is 5 832 cIa .  The ipill
wh ys wil l  pass 92% of ‘~PNF’ and 46% of ~~F .

c) A l l  hydrologic consIde r at ion s  presented in t h i s  report
are based on present c o n d i t  ions  and no ai.lowarnes have
been made for future development of the watershed .

— 
TABL E 5.1 — R E S E R V O I R  i~ iR F O R M A N C E

Normal 100 Yr . Hydrograph
____________________Flow ____ Storm 1/2 PMF P1W

I’i ’ ,mk i” low , cm
l u m i l o w  50 2 ,879 5 ,832 11,664

Ou t f l o w  50 2 ,879 5,832 11,664

M a x i m i m r n  I ’l ev a t io n , Ft . ,  mel 536 539.7 541.5 543.8

P r l n c f p ;m l  S1si 1 I w ;mv (El . 536.0)
Ih ’p t Ii of I” low , Ft . —— 3. 7 5.5 7.8
i ) u u r n t  Ion , I l c a s u r s  —— 60 60 60

• V e l o , ’ i t v , t . p .s .  —— 6.5 8.3 9.8

S.s’onc i;,rv Sp il l  way (El. 537.5)
I)ept is of F l ow , Ft .  —— 2.2 4.0 6.3
h u n t  I c m i m , i l a s u m r s  —— 18 50 60
V e ’ l o t l t v , f . p .s .  —— 6.5 8.0 8.0

Eme r~ en cv Sp i l i w a y
D epth  of Flow , Ft .  —— 1.2 3.0 5.3
Duration , Hours —— 11 13 22
Ve l o c i ty , f .p. s. —— 6.9 11.6 11.6

Percentage of Peak outflow
passed by combined Spillwaya —— 100 92 46

Non—Ov erflow Section (El . 541.0)
Dept Ii of flow —— —— .s 2 • 8

• I ) um rat  ion , h ours —— —— 2.0 7.0
V e l o c i t y ,  f . p .s .  —— —— 2.0 5.0

Taliwater Eleva t ion , ft ., msl 508 N.A.*

* Not Available

9
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• SECTION 6. STRUCTURAL STABILITY

• *6 1 D ;urn Fc iu u mda t lo ,m : Subsurf :u’c information is not available
conce rning the Kinlt,clm Farm Dam. ‘therefore , an assessment of the
integrity of the dam fotmdation cannot be made .

*6.2 Stability: Structural Calculations are not available
and u’an t lm c ’ua ’ for e , not he checked.

I l v i i  u m ; m t  Io n :  Visua l observat ions do not revea l any prob—
h’rns w im I r im I im d I e ;m te In st ;mb 11 ity .  Howe ver , su f f i c  lent geotechnical

• l u m f o r m a t l o u m  s l m o u l d  be ob ta in e d  to a l l o w  a s t ab i l i t y  analysis  of the
• dam. An ( ‘x p l ( m r a t o r y  program of s o i l  tes t  borings should be per—

m or mmiu ’ e I to dt ’f lim e time s t rat i gr aph y  w i t h i n  the dam and foundation
• and to collect undisturbed samples of the soils in the dam. Lab-

oratory testing should be performed to define the strength charac-
teristics of these soils. Stability analyses under both undrained
and drained loading should be conducted.

* Information provided by Law Engineering Associate. of Virginia
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SECTION 7. ASSESSMENT ANT) REMEDIAL MEASURES/RECOMMENDATIONS

7 . I il ium Assessment:

1 . 1 . 1  At the t ime  of the Inspect ior ~ t he lake was empty
ui m a k lng  I t  I mpossib le to detect seepage in the embankment due to
the impoundment. This will need to be observed by the owner’s
consultant when the lake is f i l led .

• 7 .1.2 The concrete slab on top of the dam at the pr imary• sp i l iw ay  has a crack at i ts centerl ine along the axis of the dam.
‘1 1mm c-an he f rom the erosion caus ing  the upstream part of the slab
to  bi~ mu n mamip p em r t  eel . Tlmta  c ra ck a ’o ,m Id cml r-m o be’ I roin set t lement of
ti me t’iumlmnkmt’nt. There is no evidence 0f any settlement in the
a r c a  of t li t re re I ;,h t tm ; a t  W CHS I cI r emit , I rm.~ I mmt ’cl.i ;,te s et  Ion .

7 . 1.3  ‘l’hcre were no misal t gnmenta or slide conditions in the
u’nib. m n k , ume ’umt oi,se rved

7. 1.4 There is no subsurface information or construction
• tests for the embankment . Due to lack of Information , the sta-

b i l i ty  of the embankment was not analized . The s t rength of the
miam is su pported by information from the owner ’s representative,
who saw t i m e  Tropical Storm Agnes in 1972 flow over the dam at a
dept hi cml  mihout 2 feet .

7 . 1 . 5  ‘lim e seepage below the dnn ~ from a rock outcrop , will
nea t :niversl y a I feet time dam.

7.1.6 Based on the hydrologic considerations, the spiliways
are rated Inadequate since the combined capacity of the three
spillways will not pass the ½ PMF .

7 .2  Remedial Measures/Recommendations: It is recommended that
geote chnica l  explorat ion  and evaluat ion of the dam be conducted , at
the owner ’s expense , as outlined in Section 6.3. In addition , the
source of time seepage in the secondary spillway shall be determined .
li me eonmb t ne(I capaci ty of the spi l lways nmu st be increased to pass
ti me ‘,l I’MV without  overtopping the embankment . A warning system
j~rocedure should be established to alert residents in case of an
emergency.

1.1
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KINLOCH FARM DAM

List of Available Data

Furnished by:

Kinloch Farm

1. Contour Plan (Netherlan d Farm Lake)

2. Plans (Netherland Farm Lake) — 1964 , 5 sheets prepared
by Warren C. Perrow, Richmond, Virginia.

3, Plan — Wt-Ir Additions — Recreational Lake, 1971.

-j Plan Topo portion kinloch Farm Lake, 1976.

Plan — Repair of principle spiliway — 1 sheet, 1972

Plan — Repair of secondary spiliway,  1972 , prepared
by Quible and Associates, Charles City,  Virginia.

4. Various correspondance with Kinloch Farm Estate about
the history of events of the dam.
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