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20. Abstract

Pursuant to Publ ic  Law 92-36 7 , Phase I Inspection Reports are prepar ~dunder gu idanoe contained in the reco end ed ~ aidelines for sa fety
inspection of dams , published by the Office of Chief of Engineers ,
Washi ngton, D. C. 2o31l~. The purpose of a Phase I investigation i~to identify expeditiously those dame which may pose ha!ard s to humai
l i fe  or property. The a ssesmeent of the general conditions of the
is based upon avai lable  da ta and visua l inspections. Detailed
invest igat ion and analyses involving topographic ma pping , subsurfaci
investigations , testing , and detailed compu tationa l evaluations are
beyond the scope of a Phase I investigation ; h owever , the
invest igat ion is intended to ident i fy  any need for such studies.

Based upon the field conditions at the t ime of the field inspection
and a l l  available engineering data , the Pha se I repor t addresses thi
hydrau l ic , hydrologic, geologic , geotec~~iic , and structura l aspec ts f
the dam. The eng ineering techn ique s employed give a reasonably
accu ra te a sses~ aent of the  condit ions of the dam. It should be
rea l i zed  tha t certain eng ineering aspec ts cannot be fu l ly  ana lyz ed
during a Phase I i nspect ion . Assesseent and remedial measures in ti
report include the requirements of additiona l indepth stud y when
necessary

Pha se I reports inc lud e project information of the dam and
appurtena nces, a l l  e x I s t i n g  engineer ing da ta , operational procedu re~hydrau l i c/hydro log ic  data of the ~~tershed , dam stability, via~~ l
insp ection report and an asses~~ent in c l u d in g  required remedial
meas ures .
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This report is prepared under guidance contained in the Recamsended
G u i d e l i n e s for Safe ty  Insp.ction of Dams , for Phase I Inv es t i gat i o ns .
Copies of these gu i deline s may be obtained f ro. the Office of the Chief
of Engineer. . Wash i ngton , D.C. 20314. The purpose of a Phase I invest i-
gation is to ident it y expeditious ly those dams wh i ch ma y pose hazards to
human life or property. The assessmen t of the general cond i t ion  of the
dam is based upon available data  and visua l inspecti on s . Detai led in-
vest igat ion and anal yses itovo lv ing topograp hic sapping , subsurface
i nvesti gations testing , and detailed computationa l eva luat ions are beyon d
the scope of a Phas.’ I i nvest igation; however , the investigation is
intended to i dent it y any need tot such studies .

In reviewing this repor t , it should be realized tha t the reported
condition of the dam is based on observat ion s of field conthtions at the
t ime of inspection along with data available to the inspection tea.. In
cases where the reservoir was l owered or drained prior to inspection , such
action , while improving the st a bi li ty and safety of the dam , r emoves the
normal l oad on the structu re and may obscure certain condition s which
migh t ot hervise be detectable it inspected under the norma l operating
envir~~~ent of the structure .

It  is important to note tha t the condition of a dam de pend s on
numerous and constantl y changing interna l and externa l condition s , and is
evr’lutiona ry in nature . It w o u l d  be incorrect to assume that the present
condition of the dam w i ll continue to represent the condi tion of the dam
at some point in the future . Only throug h continued care and inspection
can there be any chance that unsafe c onditions be detected .

Phase I inspection. are not intended to p r1~vide deta iie d hydrolog ic
and hydrau l i c  a n a l y s e s .  In acc~ r dancc w ’th the estab lished guidelines .

Pw sp iliw a y de si gn flood is based on the est imated “ P i obab le  Max imum
Flood” for the region (flood discharges tha t say be e xpected f rom the
mos t severe c omb i n a t i o n  of critical meteorolog ic and hydrolog ic conditions
~har are reasonabl y possible ) , or fract ions thereof . Becau se of the
magn itud e aid rar i ty of such a storm even t , a finding that a sp iliway
vii i not pa.. the desi gn flood should not be interpreted as necessaril y
p s . n g  a hi ghl y i nadequate condition. The desi gn flood provides a
m e asuie of relative sp iliws y capac i ty  and serves as an aide in
.ieterm in ing the need for ore deta iled hy drologic and hy draulic studies ,
c t’ns der ing the sire of the dam , its general condition and the downstream
damag. pot e n t i a l .
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PHASE I R EPORT

NATIONAL DAM SAFETY PROGRAM

BRIEF ASSE SSP€NT

Name of Dam : Lake Bri t t le  Dam
State : Virginia
County: Fauquier
USGS Qua d Sheet: Thoroughfare Gap
Stream : South Run
Date of Inspection: 30 May 1979

Lake Brittle Dam is an earthflll structure abou t 1200 feet lon g and
32.5 feet high . The dam is own ed and operated by the Virginia
C~~~ ission of’ Gam e and Inland Fisheries . The dam is classifi ed as an
interm ediate sIze with  a sign i fi cant hazard ~la ssi f lca t ion.  The
princ ipa l spill~ay cons ists of a 36—inch reinforced concrete pipe ,
served by a dro p—inle t  located in the reservoir. The ungated spiliwey
located at the eft abutm en t is an open channe l earthen spillia y with
a conc rete weir  at ~.ts crest. The emergency spil l~~ y l ocated at the
right  abu tm en t is an open channel earthen spilli~ y. The dam is
located about O.~ miles west of V~ nt H i l l  Farms Sta t ion Mil i tar y
Reservat I on.

Based on criteria established by the Department of the Army, Off ice of
the Chief of Engineers (OCE) , the Spillwey DesIgn Flood (SD?) is the
‘/2 PM?. The un gated spillwey and the emergency spillimy will pass 35
percent of the PM? without overtopping the dam ; therefore, the unga t ed
spilliay and emergency spillim y are adjudged as inadequate. The
visua l inspection revealed no apparent problems and the dam is
considered stable for maximum pooi operatIons. There is no imediate
need ‘or remedial meas u res. Howeve r, an annual maintenance a rid
ins pectIon pro gra m shou .i be InItIated within 12 months. The program
should correc t the items mentI oned in Section 7.2.

Submitted By: Approved:
Orlglri a~ OrIginal sIgned F.y :
JAMES L IA L211 Dou~ lae J~.JAMES A. WALS H , P. E. DOUGLAS L. HALLER

Chief, Des Ign Branch Colonel, Corps of Engineers
District Engineer

R ecoamended By:
o q ~~~m~- ~~~~~~~~~~~~~~~ 

O Y~ t’rn I
,.,, 

~~,. ~~~~~~~~~~~~~ J e.. ~c.r
CARL. S. ANDERSON . J R . ,  P. E . DATE
Act Ing  h1.t , Engrg Di v
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SECTI~ 4 1
PRO JECT INFORMATION

1.1 General:

1.1.1 Author i ty :  Publ ic  Law 92-367 , 8 August 1972, authorized
the Sec retary of the Army , through the Corps of Engineers to in i t i a t e
a nationa l program of safety inspections of dams throughout the United
States. The Norfolk District has been assigned the responsibility of
supervts~ng the inspection of dams Ln the Co~~onwealth of Virginia.

1.1.2 Purpose of inspec tion: The purpose is to conduct a Phase I
Inspection according to the Recommended Guidelines for Safety
~~~~ection of Dams (See Reference 3, Appendix VI). The main
responsibility is to expedItiously Identity those dams which may be a
pot en tIa l  hazard to ?~inan life or property.

1.2 Projec t Description:

. 2 .l  Dam and Appurte nanc es : ..ake Brittle Dam Is an earth
emban kment dam about 1 200 feet l ong and 3.2.5 fee t high . The
embankment is a homogeneous structure keyed In to  a “solI d” materIal
foundat Ion w I t h  no dra i nage system . The top of the dam is 1~4 fee t
wi de at an elevation ‘3 2.5 feet assumed datum’. The upstream slope
has a I vertIcal to 3 horIzontal ~‘ :3) slope and the downstream slope
is ( ‘ :2 .5 ) .

The pr nc ipa l spi~.li.my ocr.sIst~ of a 3€~— Inch reInforced concretepipe , runn ing  th rough  the dam at a :o~ evel.  The pipe Is served by a
drop—inle t  struct-jre located t~ the reservoIr wIth a crest at
el ev at Ion  12 .O .  One sI de of the ~r o p — i r et is comprised of two 2 x
12-Inch tImber stcp logs placed or top of each other. These boards
mu st be removed to lower  the r,servolr bølow normal pool. The
discharge outlet Is partIally submerged due ~ the pool level In the
stilli ng basin.

The ungated spil1~~y Is ~r open channel earthen spll wey at the
l eft  abu tm ent. It has a bo t t om ~~~~ of abou t ‘50 feet with a 2—to o t
wi de concrete vetr crest at elevation ‘2” .5 feet’. The approach
cha:;~e1 slopes slightly for ‘50 feet and the discharge channel slope s
down the l e f t  abu tment to the downstream channel.

The emergency spil wey is an earthen slde—ohanne l spill~~y ~ca ted at
the rIght abutment. It has a bottom wi dth of about 50 feet with the
crest ~t elevatIon 128.0’. The approach and discharge channel slope
s l igh t ly  with the discharge channel dIschargIng Into the woods below
the dam and then to the downs t ream channel.

j 
-,
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1.2.2 Location: Lake B r i t t le  Dam Is located on South Run about
0.~4 mI les  west of V i n t  Hi l l  Farms St a tion  M I l i t a r y  Rese rva t ion .

1.2.3 Size ClassIfication: The dam is c l a ssi f i ed as an
“interm ethate” size structure because of the storage volume at the top
of dam ( 1300 acre—feet).

l.2.~ Hazar d ClassI f Ica t ion: T~~ -lam is lyat ed in a rural area
above VInt Hill Farms St a t Ion MI~~tary Reservation and is therefore
give n a slgr.Iflcant hazard classifIcatIon iri accordance with
guIde lines of Reference 3, AppendIx VI. The ha:ard classificatIon
used to categorl:e dams Is a funct~.on of locatIon onl y and has notning
to do wi th  its st.ab~. lity  or pro ba b~~l I ty  of f a i l u r e .

1.2 .5  Ownership : i :r g int a  canes ar.-d :n:3rd F I s he r i e s

1.2.6 Purpose: Recreati~ r.

l. 2.~’ Des ign and Cons t ruct ion  H I s t o r y :  The dam was les~ gned by
P errow & Bro k e n b r~’ugh C on su l t In g  Erg :ne er s  m d  con s t ruc ted  In 1 95U by
R . .. RIder !~ o.

1.2 . 8  Norma l Opera tI ona l  ? r -~oe~~ røs :  Wat ~~r f l ows a u t o r n a t i c a l l y
over the dr~p-in le t  to the pr nc:p a~ ~p : lway  o u t l e t  as t he  reservoIr
poo l rises above elevattor . ~27’. Flows pass automat~~oa~~

y throug h the
unga ted  and ~~~ r~~”r. -~y sp ’.l way as the pool rIses above the crest of
each spi~~wey.

1.3 PertInent Data:

1 .3.1 DraInage Areas: Th~ dan cor.tr’~~s i dra In age  area -f ~~~~~
square mt es.

. 3 . 2  ~ I soh arge  at  Dam S I t . :

MaxI mum ~r’- w~r f loo d - u r in g  T r o p i c a l  Storm Agnes “
~~~
‘
~~ the pool

r.acr.~~ app ro x~~ ate lv  •.evatlon ~~~~~ The dis charge was
approxImately 266W’ cfs .

~Jr.gated spil way
Pool level at to- p of dam U528 c.f.s.

F~erger.oy Spil way:
?oo 1 lev.l it top o’~ ~am ~3f~0 c.f.s.

‘ -, 
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1.3.3 Dam and Reservoir Data: Pertinent da ta on the dam and
reservoir are shown in the following table:

Table 1.1 DAM AND RESERVOIR DATA

- 
Reservoir
Capac i ty

Elevat.on A rea Acre Watershed Length
Item feet’ acres feet inches miles

Top of darn ‘32.5 ‘‘6 ‘300 5.09 0.8
Emergency spi lwey crest- ‘28 .0 820 3 .2 ’  0.7
ingated sp~ liway crest ~27 .5 80 3.05 0.7
Pr~~ cipa l spt llway crest(a) ‘2’ .0 ‘35 2.88 0.7
Streanbed 100.

• The USGS ~UAD SHEE T Thoro ughfare Gap l I s t  the normal pr~-’ it  ~0 1 .0 feet
mea n ~ea l eve l .  A l l  e evat lor.m a re referø rce d those -on t h e  -d raw In g s
pro v~~ded by t h e  o wr.er wh~.ch are not mean sea eve .

( a )  Norm al Poo l
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SECTION 2

ENG :N~~ R r NG DATA

2. 1 Design: Des.gn data were provIded by the owners . The da ta
reviewed included the following:

a. Comp lete ‘9~ 4 contract documents whIch :nclude drawings
( Append ix  I , P l a t e s  , 11, and I I ~ and specIficatIons (Append ix  V ) .
The documents were prepared by Per — ow & Brockenbrough , :onsulting
Engineers, Richm ond , V I r g I n i a .  The contract -documents show plans and
cross section s of’ the embankment and appurter.ar.t structure s . The
sped f ica tI  -or.s out line the requIred -constructIon procedures and
m a t e r I a l  requ irements .

b. A ‘Q~~~ contract drawIng by Perrow ~ ~rockenbrough for the
-constructIon -of an access road to the dam . The drawing a s o  Includes
repaIr and n t p r a p p l n g  of the upstream slope of the dam embankment
(AppendIx , P l a t e  ‘/ ;.

C .  A ‘~~3 boundary survey -of pr’cper ’-v on tne reservoir shorelIne
showing nearest avaIlable survey monument s .

The c o r . tr a c t  do cuments  show that the dam was professIonally
de sIg ned . The embar.k~ ent  Is a homogeneous s t ru c t u r e  keyed Into a
“solid” materIal foundation w I t h  no draInage 5yste~ . F I l l  was p laced
in 6— Inch lIfts and compacted wIth a sheep s-foo t rol.er having a unIt
con tact pres sure  of 200 pounds pe r s~ -iare In ch .  The requIred densIty
was ~~~~ pe r cen t  -

~~~~ max Irnum density at - o p t I m u m  mc I s t i r e ,  but no test
p rocedure was noted . Borrow areas ar” shown on the draw:ngs, and the
spec i f’Ic-~tI cr.s r e qu I r e  clean c l a y  for  f I l l .  A wood en barr i er w a l l  15
lo cated at the center of the embankment at the  w a t e r l I n e  to prevent
an imals f rom bi.zrr -’wlr .g thr o ught th ø  dam .

There are no des .gn stud l as , rep- ’r t s, or ca ula tlons avaI lable.
There are no r.fer.no,s tc nv dr-”-logl -o , hydraul Ic , or geologIc
reports. BorIng s ar” r ef ~ rer.ced ir. t h ”  sp e c I f I c a t I o n s , b -u t  l oca tI ons
are not shc~r ~n the drawIngs  and no logs are av-allab e. There are no
O th e r  . n o w n  f I e l d  I n v e s t I g a t I o n s .  There ar~ no records of’ laboratory
I. stl n g .

2 .2  2 o r s t r u c t t o n :  Th.re are no ava Ilable construction . records.

2.3 Eva uat lcr.: The cor .t r arct dr awin gs  adequa te ’.y present  the
•mbankm ent and a~ourtenant . structures. The draw tr.gs were reported by
the owne~~ tc be a.a—ts~ilt document s , hut  there Is nothing -or. the
dr a w I n g . ,  Ind I c a t I n g  them as a s — b u I l t  document s.  The contract
s o e ct f l c a t l  ‘ns a d e q u a t e l y  o u t l in e  the r e q uIr e d  c on st ru c t Io n  measures
ar.d mat .rt-~ req-~~r”merts.

2 — 1
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There are no construction records to verify compUance wi th  the
specifi cations. Also , there are no des ign recor ds to determ ine the
nature of the structure . However , the contract documents indicate
that the dam was designed under the direction of professional
at ten ti on.

2—2
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SECTION 3

VISUAL NSPEC TION

3. 1 FInding s:

3. 1 .1 General: The results of the 31 May 1979 inspectIon are
recorded In Appe ndI x I l l .  At the time of’ the InspectIon the pool
eleva tion was at ~2” .Oa , or about normal pool elevatIon . There was no
regulatIng equipment on the out le t  works , and a 36—inch principal
sptllim y outlet was half submerged by the pool level in the s t i l l ing
basin. The orly p revIously kno~~ InspectIon was a 1972 visual
ins pectIon repor t w I t h  reco endations by Froeh l tng  & Robertson , Inc . ,
RIchm ond , iirgInI a. Th Is report IndI cat ed the embankment and
spI.lway s were overg.cown w I t h  brush and locu s t , and the embankmen t was
i n f e s t e d  w I t h ,  moles. Also , the upstream slope had deve loped  a
wave—-cut bench w I t h  a sha l low rlpline extending the full length of the
lam. Recomendatl-’ns I n c l u d e d  removIng vegetat Ion, r lp r app i ng  the
upstream slope , and InstitutIng a regular ins pection and maIntena nce
program. Accor dIng to ~‘ohn BanIs ter , the embankment and spillway were
tr I~~ ed of vegetat Ion , but no rlprap was Ir.sta~~ ed nor was a regular
I r..spect l or and :a l r .t e r . ance  progra m Ir.~ tItuted .

3. ’ . Z .  ~am: The emban ,cmen t was In  f a I r  condItIon. However , the
upstre.am slope had exper Ienced  ercs~.on along the  shorel ine . I t  also
had l t t t a to no v e g e t a t I v e  cover. E x I s t I n g  r :prapp ed slope
protectIon nad deterIorated. A s e , It was noted that the upstream
slop e i~ad beer. sub .~ected to a to ~-foot drawdown fr o m norma l poo l
wIthout any detrimental •f fec t to the sli’p e. The cre st of the dam
se rve d as a foct p a t h .  See the  ‘v”r a l l  p h o t o g r a p h s  in the fron t of
the report.  The downstream slope was th~ :ic y vegetated with brush and
locust sap lIng s except  for  sur face  “r oslon t h a t  had exposed most of
the slope in an ari~ abou t ‘50 feet r I gh t  of the  p r i n c I p a l s p l l i w ay ,
Appendix  ~~, P~.o to 6 and 4 , respec t ive ly .  A l ir .ear wet spot was
located In  the  embankmer .t ab ou t  125 feet rIght of the sptllway.
Several wet spots  wIth l o c a l  pond l ng we re located in  tne downstream
area, A ppendIx ~~, Photo ~~~. The embankm ent seep and the genera l
downstream seepage area ar~ shown on Plate I , Appendix I, However , no
‘loughlng, settlem ent -~r mIsalignment were noted.

3. ’ .3 Appurt enant St ructu re s :  3bservatlon s of the Intake
~truct ire showed deterlora ’Ion . However , most of the structure was

at th. tIme of the InspectIon , Appendix ~~, Photo ‘ . The
pr in c I pa l s p l l l w a y  and d is char ge channel appeared to be In good
c o n d I t I o n  and showe d no sIgns of’ ieterlorat .on , Append Ix ~~, Photo 2.

~~ ‘ , 4 ir.gated and Emergency SpUiway: The -ungated spiliway was
in good c o n d i t I o n  except for some sparse areas of grass cover ,
A pp.-wfix II , Photo S. Also , ther, was heavy vegetatIon in the lower
end of  th e do~ charge channel that would obstruc t f r ~~. The emergency
spil way had a small erosion g~i l y  ifl the upper portion of the
discharge ‘h a n d .  Also there was heavy v”ge ’a t ’  ofl ‘ower
p ortI on of the char .ne . A ppend Ix , Photo .
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3, 1.5 Instrumentation:  There was no instrumentation on the dam
other than a concrete weir across the un gated s p i l i w ay .

3, 1.6 Reservoir Are a: The surrounding area had gent ly  rolling
terrain , half wooded and half pastureland . There were no signs of
shore lIne erosion or apparent slope f a i lu res .  There was no available
information per taIning to sed Imentation .

3. 1 .7 Downstream Channel: The downstream area was thick with
the growth In the channe l and overbank for at least one-quarter mile
downstream , Appendix Ii , Photo 3. Port ions of V i n t  H i l l  Farms Station
.M i l l t ary  Reserv’~tIon l Ie  abou t one—ha lf mile  below the dam. The
channe l below the s ti l l ing  basin was sha l low (less than 2 feet ) and
abou t 15 feet wIde.

3.2 Evaluation: Overall , the dam appeared to be in fair
condItIon. There are no problems that require imsediate remedial
mea sures . Howeve r , the Ins pectIon revealed certain items which should
be scheduled as part -of an annual  main tenance  program . These are:

a. TrIm all brush and locust located -on the embankment.

b. RepaIr the smali erosI on gully i n  the upper portIon of the
discharge channe l of the emergency spIl ’.way.

c. Provt Ic a paved foct path across the cre st of the dam . ThIs
wIll st i l l  ai’~ow access along the dam and protect the crest from
e ros Ion .

1. P rov t~ e a vegetat ive cover (grass~ for  al exposed areas on
the lam , p a r t I c u l a r ly  the ~pstr,am slope.  A d d I t I o n a l  slope protec t Ion
~s not consIdered neces sa ry ,  because of very lIttle wave actIon and
non—f luctuatIn g poo leve~.s.

e. P r o v I d e  a s t a f f  gage on the Intake structure to extend above
the normal poo l eleva t lor..

f. Monitor perIodically the wet spot located In the downstream
slope to detec t seepage , p a r t I c u l a r ly  du r Ing  h igh  wa ter le vels. Also
monitor the wet spots In the downstream area . I f’  seepage should
develop -on the slope , or the downstream wet spots should become muddy ,
the serv I ces of a qualIfIed geotechnical engIneerIng firm should be
retaIned to consIder Irned late  rem edia . measures.

g. C e ar the treeS In the emergency spillway dIscharge channel to
a l l ow  unobstructed :low to the c reek in the downstream area . The
trees could  dIrect f low toward the toe of’ the downstream embankment
and enco u rage er osion . t is not considered necessary to clear the
trees in the ingated spillway, because obstructed f low s wIll likely be
direc t ed away f rom the embankment.

3—2
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~~CTION ~
OPERAT IONAL P ROCEDUR ES

~L .l Procedures: Lake Bri tt l e Darn is used for recreatIon . The
norma l pool e levat i on is main ta ined  by a drop— inle t  serving the
pr inc ipal  sp t llway . When the pool rises above the crest of the
drop—inlet , water automati cal ly pa sses through the pr in c I pa l
sp i liway . During extreme flood periods, the pool may rise above the
ungated spiUway crest and the emergency spillway crest causIng fl ow
to automatically pass downstream. Wooden stop log s mus t be removed
f rom the drop-inlet to dewater the lake.

~4.2 Maintenance: A routine maintenance program has not beer
established for Lake BrIttle Dam, altho ugh perIodic maintenance has
occurred . Stoplogs are replaced when needed and the surrounding area
is clea n ed of trash and debris  weekly .

~.3 Warning System: At the present tIme, there Is no warning
sys tem or evacua tion p lan in opera tIo n .

~~ Evaluation: The dam doe s rot  requIre  an elaborate
opera tIona l  and maIntenance  procedure. However , the anr.ua~.maintenance and InspectIon program should be InItIated to help detect
and contro l problems tha t  may occur.
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SECTION 5
HYDRA U LI C /HYDROLOGIC DE SIGN

5. 1 Design: Part ial  design informat ion is on f i l e  at the owner ’s
office.

5.2 Hydrologic Records: Ra infa l l  records are ava i l ab l e  at the
owner ’s off i ce . The peak 24-hour recorded ra infa l l  occurred during
Tropical Storm Agnes on 22 June 1972 (10, 12 inches) .  Air  and water
temperature and r a in f a l l  values are record ed at :00 AM each morning
by a representative that resides at the lake.

5.3 Flood Experience: The maximum fl ood reach ed was
approximately elevation 130.5 or about 2 fee t below the top of the
dam , during Tropica l Storm Agnes in J une 1972.

5. 4 Flood Potential: The PMF and ‘ -‘2 PMF were developed and
routed through the reservoir by use of the HEC—IDS computer program
(Reference i , AppendIx V I )  and approprIate unI t  hydrograph ,
p recipitatIon , and storage—outfl ow da ta . ~~ark’ s To and R
coe f fIc ient s  f o r  the loc a draInage area were estimated fro m bas In
characterIstIcs. The raI~~fal l  app led to the developed u n I t
hydrograph was obta I ned from a ~~~. S. Weath er  ?ureau PublIcation
(Reference  2, A ppendIx V). Losses were e s t i ma t e d  at an init :al loss
of 1.0 Inch and a constant lo~5 thereafter of 0.05 I n c h / h o u r .

55 Reservoir Be~gul at ion :  Pert I nent dam and reservoIr data are
shown In . t a b e  1 .1 .

Regulation of f low from the reservoIr Is automatic with flow
occurrIng as the pool rIses abo ve elevatI on ~27.O .  The 36—inch
princ Ipa l sp i .l i .m y a l l o w s  f . ow to pass throug h the dam . Flow passes
the dam though the ungated sp l lway and emergency sp l l lw a y  as the poo l
e leva tIon  rIses above e leva tIon  ‘2~

’ .5’ and ‘28.0 ’ , respec t ive ly .

The storage curve was developed from a con tour map of the lake
f urnished by the owner and the U.S. GeologIcal Survey Quadrangle Map.
Rati ng curves were developed for the prIncipa l splliway, tailgated
spillway , emergency spl l iway , nor—overflow sectIon of the right
abu tment. In rou ting hydrogrsphs through  the reservoir , it was
assumed that the Initial pool eve . was at the principa l spiliway
crest. Flow through the prIncipa l spil way was not used in the
rout l ngs. 

~~~~~-~~~~~~~~~~~~~~ - -~~~~~~ ~ -~~~~~~~~~~~~~~ - -~~~~~~~



5.6 Overtopping Potential: The probable r ise in the reservoir
and other perti nent information on reservoir performance is shown in
the following table:

Table 5.1 RESERVOIR PERFORMA N CE

Hydrograph
Normal

Item Flow ~ PM? PM? 1/

Peak flow, c. f . s .
Inf low 5 10626 21252
Outflow 5 10470 2 1’98

Maximum e leva t ion
ft ,’ 127.0 i33 . 1~ 134 .4’

Unga ted Spi llway
(el. ‘27.5’)
Depth of f low , 4 t. 5.6 6.9
Duration, h r .  20 20
Veloc ity, f.p.s.2/ 10.5 11.6

— F~ ergency Splllway
(.1. 128.J’’~
Depth of f l ow , ft. 5.1 6. i~
Duration. Pars. 14 16
Veloc Ity, f.p.s.2/ 10.2 ‘1 .4

Non-overflow section
(e l. ‘32.5 ’)
Depth of flow , f t .  0.6 1 .9
Duration, hrs 2.5 5
Veloc ity, t.p.s.2f 3.6 6 .3

T a t lwa ter e l e v a t I o n
ft., • ~O0.

1/ The PM? Is an estimate of fl ood dIs charges that may be expected
from the most severe combina t i on  of critIcal meteorologic and
hydrologic ~ondItIons tha t  are reasonably possible in the region .

21 2r t t l ca  ve locIty.

5.7 ReservoIr Emptyi ng  Potent ia l :  Th~ 36—inch reinforced
concrete pipe is available for dewater ing the reservoir , assuming tha t
the stoplog s in the rIser  can be removed or broken. The low l eve l
opening (bot t om boa rds removed) will permit w i t h d r a w a l  of about 187
oTh with the reservoir level at the crest of the drop—inlet and
essentIally dewater the reservoir In less than 9 days.
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5.8 Evaluation: Based on the size (intermediate ) and hazard
classifi cation (sign ificant) ,  the reco~~ end ed spi l iway design flood is
1/2 PM? to the PM?. Based on the risk involved in this project the
SD? is the 1/2 PM?. The n’aga ted spiliws y and the emergency spillam y
will pass 35 percent of the !~M? without overto pping the dam. The 1/2
PM? will overtop the dam to a maximum 0.6 feet and reach an average
critical velocity of 3.6 feet per second.

Conclusions pertain to present day conditions and the effect of
future development on the hydrolo~~r has not been considered .

5—3
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SECTION 6
DAlI STABILITY

6.1 Founda tion and Abutments: The subsurface conditions are
ta~kno wn other than the genera l geologic description presented in the
1972 inspection by Froehling & Robertson , Inc., Ap pendix IV .
According to this report , the area is underlain by the Triassic
Formation consisting of Bull Run Shale and the Manassas Sandstone.
The visual inspecti on revealed several vet spots in the downstream
area within 100 feet of the embankm ent. There Is insufficient
informati on to determi ne the nature of the seepage.

AccordIng to the drawing s the dam Is keyed into “solid” material ,
but doeS not have a foundat ion drainage system . The specif icat ions
d l i  not note any special foundation treatment other than initial
placement of f i l l .  Overall , based on the visual inspection the
foundation appears stable , but there Is insuff ic ient information to
adequately determi ne the foundatI on condItIons.

6 .2  Embankment

6 .2 . 1 Mater ia l :  The spec i fi cat ions required a -clean clay free
from roots , topso il and other ObjectIonable mate r i a l s .  The borrow
sources were located In .  the un gated sp i l i w sy  area and p i t s  located
north and 3outh of the dam. Based on the geolo~~’, the area soils are
a ti ne gra t ned , ac id ic , residua l ma te r I a l .

The emban kment was constructed wi th  a barr ier  wal l  in the center
of the dam as shown on P la te  , Appendix I. A complete descrIption of
the wal l  is provIded in the specIfIcations, Sec ti on , ,  Pages 5—6 ,
Append Ix V . Es sen t ia l ly ,  the wall  Is a 5-foo t wood en barrier wi th  a
2—foo t  concrete block cap. The pur p ose of the bar rI e r  is to prevent
damage to th, earth f I l l  by burrowing rodect s .

Assuming a stra I gh t phreattc surface from desIgn pool e leva t ion
127 ’, the wood is submerged and there fore possibly preserved .
However , the area soils  are a c I d I c  and there Is concern as to whether
or not the wool has deteriorated , partIcularl y at the waterl ine . The
visual in spectIon revealed no sIgns of s e t tl emen t  alon g the -crest of
the embankmen t that would  in dIcate a col lap se of subsequent vo i ds due
to deteriorated wood w i t h I n  the f I l l .

The visual ins pectIon - l t d  revea l a lnear  wet spo t located on the
downstream embankment slope •t’~~ut  ~25 feet to the r ight of the
princ ipa l spillwav . The pool elevation was at about 127’ and the
seepage e x I t e d  at about elevat I on ~~6• The structure has no drainage
system , there f ore , seepag e on the embankmen t should be expected . The
inspection found no ct-her areas of seepage on the embankment. It Is
possible the embankm ent seepage Is passing into the foundation and
discharging into the seve ra l wet spots located ira the ia~~ediate
downstream area .

6 —1



6.2.2 Stability : There are no stability calculations for any
~n ad ing conditions on the dam. Based on the drawings, the embankment
is 1~ feet wide with a 1V:3H upstream slope and 1V:2.5H downstream
slope. According to the guidelines outlined in Design of Small Dams,
U.S. Department of Interior~~~ureau of Reclamation, for homogeneous
earthtilled dams on stable foundation s , the reco~~ ended width for this
type dam is 16 feet with slopes of 1V :3H upstream , and 1V:2 .5H
downstream for clay/silt soils. Based on these guidelines , the width
is i nadequate, but the slopes are adequate.

The dam has an approximate freeboard of 5 feet. Therefore, the
embankment Is presently existing at a ma x imum pool l oad . Al so , it was
noted that the upstream sl ope had been subjected to a 3 to a—foo t
drawdo wn f rom norma l (maximum) pool wi thout  any detrimental  e f fec t  to
the slope .

6.2.3 Seismic Stability: The dam is located in Seismic ‘-one 2.
Therefore, according to Reference 3, A ppendix VI, the darn is
consIdered to have no hazard fro m earthquakes prov Ided static
st a b I l i t y  condi t Ions  are satIsfac tory and conventIonal safety margir.s
ex 1st .

6.3 Evaluation: There Is In suf f Ic ien t design and cons t ruc t ion
data a~~I a b e to assess the stabil Ity of the structure. Accor ding to
Burea u of Rec lamatIon guId e l in e s , the darn w i d t h  Is Inadequate.
However, based on the vthua Inspection and the noted drawdown
performance, the embankment appears stable  for maximum pool
e l e v a tI o n .

OvertoppIng flows du r I n g  the sp il iwsy  design flood which overtop the
dam by D.6 feet with an average critical vel ocity of 3.6 FPS is not
considered detrimental to the dam. The desIgn flood velocity is below
the typical permissible velocIty of 6.0 fps for vegetated compacted
earth dams .

6—2
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~~CTION 7

AS~~SSI€NT , RE~~ *€NDATIONS/RE1€DIAL MEAS UR ES

7. 1 Assessment: Lake Brittle Dam, as observed 31 May 1979 ,
appears stable. Available engineering data were limI ted to contract
drawings and specifi cations . The visua l inspection uncovered no
apparent problem that threaten the integrity of the dam . There is no
regular maintenance program. There is no regulating equipment on the
dam. Reference 3, Appendix V~ , reco~~ends a Spi llway Design Flood
equivalen t to the 1/2 PMF to the PMF . Based on the risk Involved in
this project the SDF is 1 ‘2 P141. The ungated sptllway and the
emergency spillway will piss 35 percent of the PMF without overtopping
the dam; therefore, the spu.lways are considered i nadeq ua te . Flows
overtopping the dam during the SDF are not considered detrimental to
the embamkment.

Based on the vi sual inspection and available informatIon , the
embankment is considered stable for maximum pool operati ons.

.2 Recomsendations/R emedial  Measures: There ts r.o i~~ ediate
need for remedial measures. However , an annual maintenance and
ins pectIon program should be InitIated wIthin ‘2 months. The
fo U oving items are s uggested and should be schedul ed as part of the
first annua l program.

a. TrIm all br~ ah and locust located on the embankment.

b. Repair the small erosIon gully in the upper portIon of the
discharge channe l of the emergency spillway.

c. ProvIde a paved foo t path across the crest of the darn .

d. ProvIde a vegetative cover (grass) for al exposed areas on
the darn, parttcular .y the upstream s cpe.

e. P r o v I d e  a s ta f f  ~~ge on the Intake structure to extend above
the normal pool elevati on.

f. Monitor periodically the wet spot located in. the downstream
slope to detect seepage pa r t i cu l a r ly  dur ing h igh  water levels. Also
monitor the wet spots In the downstream area . If seepage should
develop on the slope , or the downstream wet spots should become mudd y ,
the serv Ices of a qua l f led  geotechraical engineering f i rm should be
retained to consider I~~ediate remedial measures.

g -  Clear  the trees In. the emergency sp i l lw a y  discharge channel to
a U ow uno b s truc ted f low to t. he c reek in the down st ream area .

.,
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owne r of the darn ii co gnizant  of the pr ob leae  that ex~st , and ii
ma king an e f f o r t  to aecur e  f unds to perform the required work . (See
Appe ndix  V I Z )  
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Rlclinond , V i rg inia
Jun. 30. 1972

Conrionw.al th of V i r g i n ia
Co ,vriission of Game & In land Fisheries
P . 0. Box l l l 0 ~
RlcPwn ond , V ir g i n i a  23230

Ref : I n sp ect ion of Lake Br i t t l e  Dam
At tn: Mr . Jac k Hoffma n F&R Report #‘~-i992-6

Gentlemen:

Upon authoriza’- i on of Mr . Jack Hoffma n of Conriss ion of ~anie & In l and Fisheries ,
th. w r i t e r  v i s i t e d  the Like B r i t t l e  Dam for the purpose of i ri c ,~ecting the dam . This
visua l in spect i on was aimed at determ ining the general dam conditions , presence of
p ip ing , leakage through t he dam and around the pr imar y  sp ill w iy . condi tion of pr imary
and .n*rg.ncv ~p i’lwiy and abu tments and any other condition s pert inent to the function
and safety of the St ruc tu re .  This report i s of necessity general and lim ited to a
visual inspec ” ion , review of available draw i ngs and riforrna t on , and know l edge of the
geolog ica l history of the area . This general inspection does not however guarantee
the inte g ri ty of the dam .

PAST ~ I5TORV AND DESIGN INFORP~AT I0N

Lake Br ittle is located on the eastern edge of Fa u~ u ier County in a setting of
gentl y rolling countryside surrounded mo stl y by hardwood timber . The dam , cons truc ted
prior to 1955, i mpond~ an area of ~‘7 acres .

~EOLCGV

Like Brittle is formed along South Run abou t 4 mi l es southeast of New Baltimo re ,
V ir - ; 1n~ a and adjacent to lin t H i l l s  Farm S tation M i l i t a r y  Rese rvation . The area is one
of low. b roid rel i e f  because the topography has been developed u~on rocks of a Tri a s si c
bas in l- ,ri ng east of Pond M ou n tair - B a ldw in Rid ge.

Th. r ia ss ic formi tion has been iden t if i ed by Robe rts (1922) at the lake site as
a two-fold one consis ting of the Bull ~un Shale and the Manas sas sandstone which are
r reg-.~l a r l y int erbedded . The Manas sas sandstone 15 usua ll y reddish and arkosic . ard

of var vir- g indurati o n . Bul l Run Thales are more extensive m d  jniform t’ian t’e sand stone
but th eir color ranges from red through gra y and blue to b l -4c k . The shale flsi nt e ’~rates
re-~ii l -~ when weathered to form a fine s i l t y  soil.

I~ISPEC1 t~ ’4 ~~~ OBSEDVA IO MS

~s . ~~~~~~~~ v u ~~1’ed Lake 3r rt?e on J u~ e ~ ? ,  ‘ ‘
~~~~~~ -~~~~~~ H~ ;ec t ed the dir and

so il 1 .,~~.s by #al k ~~’g t !e c r es t  and t- ,e’ of the st -- .ct- ~ir e -‘~~1rc the f— ’ Il ow ir-~ ~ef i c ie— c~ es
.. ‘,i :’, ‘ouI-~ be :3r’-eC~~ e~~ :

_ _  - - - - - - -~~~~~~~~~~~~~~~ -- - - - -~~~~~~~~~--- .5--- - - -- ------ --- --- -- - ----~~~~ - -- - -~~
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L i ke Br i t t l e  Dam Page 2 June 30, 1972

(1) A moderately heavy stand of locust and other veget atior . that
should be removed . Th is growth obscures the su?face of the
dam and greatl y i mpeded the visual inspection . Additionall y,
the develop i ng root systems of the locust sap lings could -

result in weakening the structure.

(2) The dam is Infested with moles . The burrowing of these
animals, whi le not extending as deep as the locust roots ,
is a potential problem as the burrows may afford a ready-
made conduit which could be enlarged by seepage and pose a
th rea t to t h e s a f e t y  of the dam .

(3) The upstream face of the dam shows the development of a—
wave-cut bench -~ ith a shallow ni p l i r e  extending the full
width of the dam . The roc k presentl y covering this area
is apparent l y too sm all and ungraded to prevent wave
eros i on on t!~e upstream face. Additiona l coarse ri prap ,
equa l or s i mil a r  to Virgi n i a  Department of Hi ghways dry
r i prap Class 1 , should be added t o the upstream face.

(
~~~

) Primary spillw ay should be cleared . The p rimar y sp ili w a y ,‘

is  ove rgrr~ n w i t h  hardwood sap lin gs in the area down
stream of the concrete curtai n. These sap lin gs trapped
much debris during the hi gh-water follow ing tropica l
storm Agnes. The secondary sp il lw a v is clear and provided
relief; however , the mr ed i -mert to free flow ,,hich is created
by t’-’c stand of saplings can only be considered detr imental
to the i n t e g r i t y of the dam . Further , the tang le o’ brush
and debris below the primary s p i l l w a y  s h o u l d  be c l e a r e d . A
more idea l solution would be remova l of trees alon g the lowest
port on of the lan 1 slope b-l ow the primary spMlway to prov icie
a chan nel of f r e e  f l ow for water lea -. ny the lake by means of
the sp ll wa y.

CC~ - T L ’ S ? C h S  ~ 4D REC3~~~~4DAT t ONS

T’e v sua l ins nec ~~ic r’ per mi tt ed by th e heavy gr ow th of vegetat ion , wh i l e  admitted l y
curSory . revea l ed no cause to question the pres ent safety nf the dam . A more thorough
v isua l  ~nspection could have been made if the dam had been cleared of sap l i ngs , brush ,
t a l l  g rass , and weed s and maintained in that condition .

Areas of defic ie ncies which were noted are indicated under INSPECT I ON , t ND
~Bs~ P’l:.Tl 0NS along with s~~—1e suggestions for remedy. Init i ation of a o rogram to remove
trees f r o m  the  dam and a ~‘n riod ic mow ing in addit inn to an annua l inspec tio n by
~—r- ç’.’~ en: ~er~ o-’n nl - . i l l  be ben~ ’i Cia l t’~ ~r —irer maintenance nf the nt eq r i t y and safety

_;f  ‘ ‘
~~~ 

-
~,i— . Ide all- , t b ~ rspec t ion should be — -~ 1~ shortly .~‘ er m~~.* ng.

_ _ _ _ _ _ _  - - - -  5
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Lake B r i t t l e  Dam Page .3 June 30, 1972

We hope we have supp l ied the requested data If you have any qu est ion s please
feel fre e to contact the writer .

Very t ru l y urs ,

‘~~4~ 
,

-~~~

I

_ _ _ _ _ _ _ _ _ _ _ _ _
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5. f~IL1 .’~_L_T. ~~~L~.,L:: LLL ’,~~ : 

- -

?“o Co ‘.,.. etc ~ cU t-ncz • b—tnt~, ].c~~ ~~~ d~.Si’io i.~ tbo I. 4 ’atod
erco c~ ~L - to c5 n.c-~. i 7.0 ~~~~ c.. Y l ~~rn t. or o~~c. ,.i.o Tiz~x’.cn o~’ tLcn
Ia a r~~t- ~~ •rr~~t~ 

‘,~~
- t -  

~ :_  - o , . .~U r~~v~~~a n~~’.U So c~..t c2t to ~ithin :Ix
inc r~ c-.~ t:_-) ~~~~~~~~~~~ :~~ t t~~t ~:~zt~ :~ tc~’.~ ~~~~~ ‘~ri.~ -‘5c”~o ‘~ i cin ii~cb cut--
ct~’, r-~cv’i’~~~ t~~y d~ tz~ ~~~~~ U~)cV3 ek tL~ti ~~~~~ C .re c::.~U S., t.~ .D] ~~ bv~~.
i*~ r.ll ~~~~~~ t - .,  L.-~ ~~

) nt~’ip~ co t1~t f u’o ~~11 r-~t c~~cc4 to ot~~r ~ ‘ncoc.ncl C t?2c cc -: 2 _ .211 C ” )’. .. ~~~~~ ~~rinD~.CU 0? @ pnt~’-it frc~ t~c ].oc ’.l fot-~~ tc~ b~tot-~cn.y b~rnjp~ rSU t~, ~ 2.~c• ~~~.

Ill t.tl -~in t~ 
• e’ in bni~~ ro ’o~cd by tb or~ 1.n~1 o~~ ?, t~ -~ ~ill bf) ii”

~~ nd to c~~ t5~n a  cuc~ :~-::~ - 1 ti ttl L~’ri~. 21, l9~4.. 1.ito ’ tl3~ ‘
~‘n t~.c- -~ort.ebb t~~ cr -y  

~~~~ ~c::o” :d ~~ tL~ n—. or , ~x.’ovit~~d it &ce ~ot ‘1c?~ vith -
~~~~~~

ecc.at tcc~ ca, b-.i~ tL~ C~~~ r~~~cr c~nll cc-~~r3tn ti~h tL’- ~~x~- c~ rc~ ov~x~ tb t~~.Ser.

6, ~~~~j *

Tho ov~~f1c,j bcz cb~.ll ba Claca L co~o~vto ar.~ tb, collern and ~~~~~~~ chnU be
Clue B oc r-c-to.

a. ~~~~~~~~~~
--‘

~~
‘

~~~~~~~~ Co:c~:~~ c~cll So co~çcc~d of cct~rct, m o  c~~r~~c-t., ce-’rco
.-:r co ~~~~~ticz d and —~

_--~i s~ to ~ ‘eãic~ ~ plc.stto ~r.d ?cr!blan1~t~~c tc~1n to thn ~~~ e~’.fic cnoeitIc~~ of p1z~cccotrb.

~
th r~ix r,zoil be &ci~c~d to accura rot ’ti :~t ccncr~to !rnvIn~ tho fbllevic~

~~ }~
a’
~c-n.t~

a o z 4 t’~ ~‘& ~~n ~~~ of 2Z~ dc -s , r.o ~,~~~-3z”,d S~’ ~~~~~~~ t~r~~ ct~uc~ord
6-ineti di..~~tnr ~~r ]2-inci I~j~ toat “~~~‘-~r ~~~~~~~ In acc-c~~~~~ ~itb ~z~oc~~u~east fo~~i Ln S~— u jca’4oa a .3.T. iI. Do~~~~ation C31”33 and C~9-33,

Zn. aVQrC.~~ for any ~ ndxi~ for cr~
£ — — — — — — • — — ~~~~ L3. ~~r eq. i~~. • — - — — — — — 2,503 ]i~o. pr eq. in.
B — — — — - — — — —  2,~00 • — — — — — — — — 2 ,000 I I I

Tb. o,~.3ut f~ictor n~’.nU i~~t b3 lees tb~n 5.75 b~
--

~ o (94 lbs . p~,r baa) for C3 .ao ‘L’
ocn~ ’ot~ m 4  ~øt is ao t~~n 4.75 b~~c for C~~~ .ns ‘~3’ eac-.c?oto. Izs ~ oaeo aba].]. tb.
total t~ tcr eant~r~., inoicd ic-rj  r~inture In aW oCoto, o~cood 6 g~aUor.o jx~r cook at

~~~~~~ .w c~prov~1 oq~mt e&r ontr~ieir~ c~ent o~dU be c~ C~c-4 (ap~tro~i~~tal.y 25
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
~iitb ~ ienf~ctt ~cr 10 ~~~~~~~~~ ioua.

Cctton t c’.i.i U So of n~~ cte!~ ard b~cnd of 
~~~~~~~~~~~~ 

‘~~~ ~~~~~ ~~~~ ~~, and ahall
c~ !pl.7 --ith ‘~~ cri~l Zç: o .  £~—C-”l9b3, ~~loc3 o~..- . .~~o ~~c—- ni by t~~ I~n~~x:~r , onZy
oi~ br~ 4 of c~~~~t c~ aLL b~ vn~d t~~ot~~~cnt tZo ~iro oct. C~r$.ficd roparto of t:ill
t at  of ~~~ ~~~~~~~ a~~U be f~xr3.oi~d tha tr.j .~~ar in ~upUc3t9, if roqt~ itod.

c-~ —~~-~it~ ri -nf l c’oc.aiot of o t~—’d ctoi~o, or cr~~~c-d or ~~crro!t,d ~~r7oi,
Imvtr~ o~ctn , ~~~ and 4;~cbb ;io ooo ft-no i’z’c~ w~c~ a c~ nu~ta of coi’t, ;~-iabb,
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c~ .ii c~r t~in ~~t c~ :e th.:n 1.0~ c-f c~~y 1~~’-~ by ~ai~1~t cr4 :~t c-rc tt~n
3.0w cI. .11. ~-t rc c ~.’~~ L.y ~:c .t-tit~er~.

Ir z - i~~ ( O 7 ~~: -t i  ~~~ ~~~~~ ZS~~1 ~~~‘~‘.3 “. ‘ ~~~~~~~ ~.~ot~t3 of
oil, e..i~~ - -’., ~~~~~~~ rr ~-‘ .~ -::~~a ~~~~~~~~
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~~~ L.~~. ~~~xi V ~~~~~~~~~~ ._ i t~i’ s~U ~~~~~~~~ ~‘..j i~~ ~~~~~~~

-
~~

-‘
, j rv  in ‘.~~~~~ ~~~~~~~~ ~~—

to:’a ~:j : ‘__ -:
Cci’crc-to !~ 

‘.~~ 3 o~.trt~,’.-’.: tc-~ Lt.rCtl ~o r~~~~ ’-•c~ ~~~~ it! o~ 2,~r ~; ,it~ t~~.~;rt uc-2c-~ ~:! . 0 , t.s i~~i~c - ~~:i cii  ttn ~~~~~~ ~-:rc- o : - c . ~~~ ~~~~~ .~ r :ncl,
a ~~~ r~y c~~l1 : ~~~~~~ ;:Y. .  ~ C—;~~’e z v ~ ‘.~~ :‘ i’u~ c~— c~’---~— ~~, ~c-

~ 1’~~~t ~L.t’..~-o of c- .--’.rt ~~rt -..t ~~ i t~~~~ ’~ --:~ ~~~~ ~~r~1l ~~ ~~~~~ a ~~~~~of —,~~~~~~ :i~- 
21 o-~ r t ..i ~~~ r&~~ of ~k ~~~~ ~:z..~it_te~.y ~.-~- co&i:~ t ’~ ~~~~~~of ootar—~th.

‘~be ~t~~-d ~: -ct-~to eta].]. t - ~ c¼--’~~i t d  ~~ii ‘.~i’~- ’v~ ~.n ’c~ro to ~~r~ ct r,- mn t
tion. It c’ i’. :“t “n ~.i ~~~ ~~~~~~~ .~ ‘. t 4 c~ . fr:-~ tcJl o~~.r 5 ~:ot.
t~,c:-.’.2t

1 e. !. 71’~ ‘ “
~~~ , r~ ~~~~~~~~~ ci ?~‘ tt3 ~~~~~~~~~~~~ 

( ‘-‘ ti t3 ct33 to ro± t~ a ctr#
tr~t ’  c :  - -

~~ er fc tn :.i ~tn’r’c~ t~~ r2i:.i°~ -ei ;.

_ _  - - — - - - --
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Conct-c~to p’.’~ccd in eold ~oatb.r ohs].]. ~~i protootod i-m at fmassin~ in a
mam~nt- upp~’c’~~d by tho E~r’i-nor. If raquir 3, aU cr ;~~~ it’~o , includi.n- ~atr,shell So z~t,d , ~o frc~cri lu:a~~ shell So parinittad in the a ~rc~ to bofo~’.
Ui.i3g aL~i ~.e o;eir~ 65nfl be tm, of ie~ or ~?rcit ~h~n the ocincroto La
placed . ?~~L tvt-.a ~o pz-~~~nt froceing will ~~t Sn e.1].o~od.

C. ~~~~~~~~~~~~~~~~~~~ LU ccucr.to abel]. So !ac-t ~ot by epaivik1in~ itithwater ro~ r. pz-iod o ~
“
~~5) Gays oftar placing, c~ by ccTering with an ap-

proved v~~~z’-aaturated covering. Any ~sthod uand shall keep the aurface continu-
ally rat. 

-

£11 .,p~cod concrete and wall etrfzicoa to a ~4opth of 6 inches bela-, finished
grad. i~h~11 roc3i~’~ a eood float ttni:h, e~~~pt fboot’s in buildh s which ehaU
bs tro~,lad ~ otS by steel travel, LU elaba abel]. So floated e~coth and fi—
nisSec ~~tSout t’~ addtt~~n of dry six or cdditio~nl cortor. 8ul~~s in a-~irfaoe a
ca-ussd by givn in for~.a 0h3U b-a rubS~d do~tn to tha pls~~ of cdjcceat au~rfaoa
rather then by fill.ing d~prcased surfaces with nor~ar to a tt-~~ plana .

D. ~‘~v’j~~~~; Fores shall be sac~o or ~olocted eat-an al, clear and trce fron
looe. 1~~—ts ord .i’iilar ~afacts’, and o .x’~ctod :3 to con.~crti o~~~tly ~~~~tilled ~itb ct~~croto to t~~ d 3nsio~3 of tin ~~~~~~~~~ o: ~c f . n r  an u~ c-~i on
the pl~.r .  ~c - ~n for all c:c~oaod eurf~cz~c a~all ~— t -va t baa of ~rcut c ’..~ be
of t~ai’~~~zi thL :- 2e3. -The pt-op~r fOi~~iOt~ oi c’~~ct-nta ~ Ot-k c~ali ~~ ontir)] .y tb.s
roopo~i .i1t~.ty of tb (‘ontractor. T~c.3r, r~ tnl ~~~~ are ut cd to hold the foree
in place, ezch tins shall So cut oft a ~~~~~ xi d:pth of ~~ i~~:~ fro~ thn i’ac.of cc:c.-~ .o .ift.c; torts are ro~ ove d , and t l i  ho~~z 1- ft properly fill d ~-ith co—aent cc-r’c’.r . ~11 enrr*ro an,1 aa~ Lre not oti-ir tcs detailed shall hera eh.~~fsr
stripe 1~~” ~ lj~~ reccurod on the ri~~t an lo leça.

Form, slall be thoz’onghly w t , or oiled no erprowed by the EngLnaor bafor
placing ccne~~to. ?omes shall ~~t be renoved fran ~~U.s for a rnniod of less
than t’ro days, nor tree slabs for a period lees then 14 days without approval
of the tngir.oor.

~~~~~~~~~~ LU reinforcing reds shall be of r~w billet steal, d.-’
forsed and conf orming to £.S .T.~ . Spe c. t~eei~nation £— 3O5—~~T, O~~ to Fed. Spec.
QQ-B-7ia. ~irs eseb shall conforr~ to £.S.T.L . i~asignation L-185-37, Ill
intorcit’~ shall be, uben sw-rounded by concrete, scour-ely ~irod In plae ..~~
entirely f roo trc-a lco . seals, rust , or other coating rhieb sight destroy or
reduce its bond with concrete. Shop drewir.~s and bending details shall be fur-
nished by th. Contractor , in tniplicoto, for Engineer’s a~~rowal, bofor-. fabri-
cat

Pro toctive eoe rIit~ on steel unless otherwise s)~ O~ shall be W in f loor
Sew and rails, and 3/4” in slabs.
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A ‘ - - ~~~~~~~~~~~‘ 1-1. ‘ .-ll ~~ c . : - : : ’ ---: ‘.~~: cr~~-r c V I
l~2.(C ~o ir~ l2~ .3 - o~ ~~~~~~~ -

‘ 
‘r cI~.’L’. 1: nc~ ~~~~~~~~~~~~~~~ ~r~r -~ ~~~~~~d.. -i ~i-c. cri—bal c~il cn ::~:t~. r~Co to c~ i~~r:l ~-~ l o~ t!~ ~r~~’ 1- - ~,nt tf!~ . I~d ill ~oz~~;t o1~ iL’:D f ~~t e~’ t~~-~ :r ~~. -ai n. ~ i 2 ~~~ at I : ‘c.  c c ~ot~ bloc c.The j ra’po~o of ~~, bor~iar Ic to L:-:~ -

~~~ ~~—.- r ~o to ~~.o c~rt~- ~L1!. ~y
ro~~-t.tn~ Th, ~ir~ ni’ y-ort~o~ of ~ o b.1~ri3r cb~.il L~n ot 1 ±r’~i acu~] local 1rz7orptac d on ce,, ru:-~~ bn~~~.n ard rac~z’o~ in p :c-n by 1 inca ~Lic~ atcb: dr isen
into tbs C - ic-toc] ~1U ~.t ~~cut C~ tco~ ~~~~~~~~ ~~-~n i. oc~c’Z’ ~~cti~oshall be t~s -

.~~~~ —i~~.h. 1~~t h&cc or Cr-C. ~~~~~~~ ~nc ’c: ¶J~ft r  th~.n l/~ incawill rot ~n itt,d. Tcn-:ail1~-~ eball So l~~ d it ~~~~~~~ to o~ct~ro teboa~~v in rc~ i~icn~ ~.nd ~~~~~ cr.t~ ~~io rrcd ~~~~~~~ o~’ ~~~~~~ 
‘—
~~-~~ -r ~aU e .aU Soti’ o t~ct i~~ i r-c~ ~l~v~t ±-:~ 122.CO to ~L’- ticn 1~7,C~ ~ ~;‘~‘i~~toi,

‘~~n cor.~~~t-~ blce!. c:ctlrn ef ~Ls bc.r~t:r ~~U ~~r~fl ~~ i:C-~ c~’ 1.” c~-~~~~~n
or oIrC:r blcc~i ~ ‘ c~~--~ rfl-i r~ ~~ cacc . ‘:l~~ r a— ‘ ; ~~~ ], j~ -- .d~~ t -ct c.~ .sr
bsin~ laILI Lrn ~±aU he ~~ ~~~~~~ t~~a - - ~ ~- :U ‘--v tir.n 1j~’ i:~~, ~lcc!~stall be .J4 ca C~~3 z~~ ~LU r~c~ ~~

‘~~ b r  c ~~~~~~~ ~~~.-:: ~~~~~~~ C cr-3-:-~ ‘~
1cc :  t i l l  ~~i ~~~~~~~ ~~~ ~~~~

~~o c r ~:~ , t~~~ Vo c o ~—~~:-~ ~~~~~ ~~: ~~~~~ i c .c:- ‘; -  €~~~~‘. r~~ c r~ ~~_: ~~:rC~an ;c~ ’~.c1n ‘~o ~-ro 
~~~~~~~~~~~~~~~~~~~ .-~t ~~~~ t~~~ C- :D . ; — r  a ’ ~~~~~ or .c c ~oball cj cc’~ :~ a~o t~~ c : ’-d i~iU ~ r:; r~ ti--,. 1 

•

~~~~~ .r .’ r c-::t ~~tolc o ce —h to t:-c ~~~~ ‘n ~~ ~~~~ tb-c f11., t c ~ ~.t ri~ U ~:-~ ::-. ~~~ cle~~the ~a1  to ohtai, cc:~~c~ic~.

e. ~~~~~~~
ft pe s~~U b O 3~I’ Dk,. t~t~-~ Ster:~th £e5~~ bra-~d Cr~ or~~~ Cul”~ ’4~ ~~~ c~4s~~U cctply t-it r ciri~~~ e~ ~~~~~~ ~~~~~~~~~ (7’~—!l ~~~~ II e~d ~:-~ube a r S.r~ of aL~ fcot in ‘:~~

- -
~~~~~ Fire c’hcll ba C.? t~~ cc ~~~~‘ ~~s Ccrc~s-~oPipe snl ~~c l’rcte C~r~-~~y, ~.i crn~~, V i i ~~~, c~’ oçt~l.

The piy~s shell be laiJ to a trrn li -n and ~ ‘cLo in t~s !~c~ r ’: li’ ra~~nr.
It stall ba-is a cc~~lato b~~~1r~ on col~4 or ~~~~~ tc~.i ~~ tb fi--r ~~~ A~U 1~~~th
and it shall ~,t boar ~ir~ctly en any rco~. Th~ ~~ri~~~ clac~’a co ~~~~~~~ Q-a
pipe and any reck shall So ~~. Joints ahall b-a nr~i ef a rv~Sor ~aa~st ~~~~~JoSLt or oqt~1 and placed In acoordanon rit z tbe to2t~cr ‘n c irncticn. After
thin joint baa boon nri2~, t~-.r~ openi~~ bit in ta iusióa and ontci~a ethall be
fillL d ~itb a l&2 ca~~nt-aard nor~ir, Aftor 343 has bc~n laid, earth c’a11 toband tenTed arc~zr4 and ~~dnr the pips and , as to~n till is rr4cad , it t ball be band
t~~ped aro~n~l tbe pipe to a peint vbsro t~~ ~bocp’-fcot rdflor can pans aror t~~pipe tithout d.r~ai~o thoreto.

Are~~d pipa on t1n nl-ttroas sic o tbozv oFaU So placed fI~s out-cft conaroto
coUar~ ce c~:~fl an tha plan. Tb~ concrete in collars rhall be Class U.
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9~ ~~~~~~ ‘—~~‘3 £l~rr’:- .— .- _-_~~~_ .  ~~~ — _~~~~

~~~~~~ c~~U be placod in clots f or opia~h ~cnrdn i~o obo~m on tbo plan.
t c o  i~ r.U ~~~~~ ~i.i~xd b tc:o ccr.crc~o in rot~.~~d co thny ~uU be r oouroly at—
tic~x~tI to t::o c~~ie cto, cad o!’all to placed ~~o~l and psrperdiculnr to in.
siCo faoo of c t o ~’,th .

— Sarc~~s ehtili be a~c~S of ~/4’ oteol barn va3.~sd to plates, as shorn, and
attao~od to the o~artlcr bo~ cc they con be ctovnd , as indioatcd.

£11 e~~ezcd s~~~ar.n and oz~zc~d log of an~1a 
- 
for oplach boards ohall be

piintcd uQh t~~ coats of al*~ iniai aint , ~baxv1n TItUic as or c~~~~~d equal.

10. §~~~~~~~~t

The z~~fl~-.i:.’ shall be ~~ac sd ce indic- tad aid a t l~ca 13 co~oreta ~nU shell
be ~ vz-ed into a t’aa*. ozccxctod into ori~;inal ~ro~~ ]. Cc-nci~~o shall he
~ctn’ed ~~~L~~t a5~o ~~ ori~~~ i cc~-ti and ne i~~~3 ~r.~1l ~~ all~~~d. T~~ Con-
tec~or will t. ~~i~it tcd to place l/~ to 1 Cu. ft. c’ion c fuiZy cr..b3d2od in
thin ~~U.

The e-,~~o~ey c~uUc~ay notth~vst of the dan chall net be ~~oi ted, but
shall ho t~, ert- iimt -rcurd.

11. ~~~~~~
!ti3rap of lft to 2 ae. ft. In vel~~~~otm ctaU be placnd at tb. antlct

cad of the cc,rcro~~ Soc~~al1 end at the ecnith and ~nd of dan, en inz ic~~’d.
kip~ep chall to ~nnd pL~od to r~~ r1c’~ •-e tho per . j o  of rob s.

Stones fr ~ ri~nap aro to be ta~nn frc~ bou1t~~o en the sit s, or be
o~,tain d trc~i oe~.l qc~rriec at the Coatraotcr ’. c~~orns.

12. 5~~~~~~~~~~IJ

Tha O zrf~cs 9az roq-~rIxos ~ o 1~~e of splash boards, vbich ~~y ho rtcoved
to aIlo, the tutor lavol to be 3oix’red in the pend. Tbe Splasb Boardn shall
be of Loxo csloot atr-rc~~~ui ti’~2~sr, tree o! ‘Cots or ~bahea, shall be dreccod
en 4 .d ss ~nd with c~x-ai~ht contact cd ,a. Tba Contractor shall ho v.17 osie-
ful to s.~ that contact cd~oa are ctrai~Lzt and are placed co tbr, shall be a
vary s~aU c~o~~t of lca~~~e, If  any. If thin condition is uat set, the Con-
tractor viii have to renews and replaca the boards.

Poards shall b. 4’ or ID ’, an uw dlablo, ant to ~~~~u’7’ In langth
and shall r~ t be loss than .? thick when dxtr~ed.
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Install bqard. and a~aww in place by wooden ted~oI as direct.d , I~~~diato—
ly before filling pond.

13. TOP SOILi

After the earth tills are cosplotad and sloped as shorn on the plans, the
top soil fre’s the area covered by the fill, borrow pit and other ai’ems in the
vicinity, if required, chall be spread ivan over the area free water la~al on
the upotroan face to the too of fill on the doznstr.en fa ce to a depth of 4
inchas. )!o handraking or gr ading will ho roçuired , ho~o v r , the finished sur-
face shall be sloped as et~oth as practiccblo by bulldo~~r or blade grader.

34. ~PtDIT~~s

Lft.r the top soil baa boon placed, grass seed shall be so~n aver the area
from .ct r l•rol on the n~~traan face to the tao of slope on the do~nstrean
face at the rate of 5 lbs. par 1,000 sq. ft. of ares, by hand or a1~roved u.d—
ing squiprant . The seed shall be as followa s

Coi~~oa Ilara Proportion Purity Gersination
_________  

by vei~~t~
Beiwtida 30% 95 85
Toil Ysoc~~ 20% 95 85
Perennial Rye 30% 95 85
Rod Top 15% 90 85
Wb.tte Dutch Clover 95 85

The grass seed shall be nised and guarsntoed by the deain r to oontorn with
the above requiresento.

Liter the pass esad has been so~vn , the Contractor shall water the entire
area with a tine spray and sha ll one rook later , unless sufficient :*ths have
ceour red, rater th. area for the esoond tine with a tine spray.

15. ct~1— ~Fs

At the co~p1ation of th. work, and before final acceptance by the Owser~
the Contractor shall ask. a thorough tc~pect1on of the project and correct all
work found to be faulty. Wait. ereavation and oxcsvatisn renoved for concrete
foundations shall be lav.l.d off , the banks of th. borrow pit shall be n]oped,
as indicated, and the .ntirs sit. loft with a noat appearance, satisfactory
to th. Engim.r .

5-8 

~~~~~~-~~~~~“- - -  -~~ - - -— - -- —-- -— --- -- -- - -



• ~~~~~~~~~~~~~~~~~~~~~~~~ - -

16. GUA fl
~U~~iT! i

All phases of the cork ehall be oonpletod in a first class ~~~~~~~~~ ~am~or
and the Contractor shall ~uarantoo the ,~ork as to faulty wor.’~ anship or materials
for a period of one year after accoptance by the Ocmor.

• If, during the 12 nonth period following acceptance by the Oener, any defacts
caused by faulty wor~~~nahip or natorials and/or r.sgligence or lack of proper core

• on the part of tb~ Contractor should be found, the Cor.tractor s~’.aU furnish and
install such r~er ~ateria1s as are nacossary and repair suca detective work at his
own .xpen~e, upon rocoipt of written notice tree the Engineer or 0~aner.
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APPENDIX V

REFERENCES

• 1. “Reco~~anded Guidelines for Safet y In speett ion of Dams ,”
Departa en t of the Arm y , Off ice of the Chief of Engineers , Washington ,

2. HEC— 1 DB Flood Hydrograph Package, (Hydrologic Engineering Center ,• U .S.  Arm y Corps of Engineer s , July  1 97 8) .

• 3. “Seasonal Variation of the Probable Maximum Precipitation East of
the 105th Meridian ,” Hydroeeteorological Report No. 3L (U.S. Weather
Bureau , Apr~ i ‘~ 5 6 ) .
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COMMONWEA LTH of V 1RQINIA
• ‘ ‘“ - COMMISSiON OF GAMF AND ~:LA NO F ~~~ RIES •..~- .  — ~~~. • • • ~~~

-
~ .1 ~~~~~~~

8 4 • O * , — .~~ -• • s ..I I~
• .• .  — ... . .

• • ‘“G —• — - .  :~ :,o

August .:., ~~~~~

~f r. !~. V. ~~~~y j~~ - 
.

Ex*cutive Secr e tary - 
•

S t a t e  ua ter Contro l ~~~~~ - 
—

P. 0. Box 1~~~ 3
Richa ,nd . VA 2)230

~.ar M .  Davis:

Our staff ~as reviewe d the ~r e1 i~~ rarv ?~~asc  :
Scpcr ~ f~~r Lax. Br i t t e ~~~~ and • tr e  ~n c -~~r~~ e~~ ci w i t h
f t : 1~~~~s .  We a r e  current~ v ra ~~~ g e: fo rts ~~~ •i~ i r e  f~~ :i Js

Since r e l ’. ,

James F. Mc rteer , . r .
E x ecu t i v e  D i r e c t o r

~~H ik
cc: ~‘r . . .  ~~~. Engle . r .

Lands and Engineer ing ) iv i i i on


