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20. Abstract

Pursuant to Public Law 92—367 , Phase I Inspection Reports are prepared
under guidance contained in the reconinended guidelines f o r  safety
inspection of dams , publi shed by the Off ice of Chief  of Engineers ,
Washington , D. C. 203 11~. The purpose of a Phase I investigation is
to iden t i f y exped i t i ous ly  those dams which may pose hazards to human
l i fe  or property. The assessment of the general condi t ions of’ the dam . -
is based upon ava i lab le  data and visual inspections. Detailed
investigation and analyses involving topographic mapping , subsurface
investigations , testing , and detailed computationa l 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
hy d rau lic , hydrologic, geologic , 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
realized that certa in 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 dam and
appurtenances , a l l  exist ing engineering data , operationa l procedures ,
hydraul ic/hydrologic  data of the watershed , dam( st ab il ity ,  visua l
Inspection report and an assessment inc l ud ing required remedial
measures.
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This report is i x e p ~tred under qu id~tii~ e cont a iiied in the
P~ cct~u:h’Iidt’d CU do I. ines I ox ~~.i t ~~

- ty In ec t ion of Dams , for
1~hase I I iives t iqa t 1 oiu; . Co~ > t  es o those guicle l  ines may be
obta iixed from the O f f  ice ot the Chief of Engineers , Washing—
to:i , D.C. 2 0 3 1 4 .  The purpose of a Ph ase  I i n v e s t i g a t i o n  is to
iden t  i t  v oxped i t i o us ly  those  dam s w h i c h  may pose haza rds  to
human lif t ’ or p r o p e r t y .  The assessment of the general condition
of the darn is based upon available data and visual inspections.
Detailed investigation and analyses i n v o l v i n g  topographic
mapping , s u b s u r fa c e  in v e st i ga t i on s , t e s t in g , and de ta i l ed
c o m p u t a t i o n a l  e v a l uat i o n s  ar e beyond the scope of a Phase I
inves ti gation; however , the i n v e s t i g a t i o n  is in tended  to
i d e n t i f y an y  need for  such s t u d ie s .

In rev iewing  this  repor t, it should be realized that the
reported conditon of the dam is based on observations of
field cond itions at the time of inspection along with data
ava ilable to the inspection team . In cases where the reservoir
was lowered or dr a ined prior  to in spection , such action ,
wh ile improving the stability and safety of the dam , re-
mov es the norma l load on th e s t ruc tu re  and may obscure certain
cond i t ions which miuht otherwise be detectable if inspected
under the norma l ope ra t i ng  envi ronment  of the structure.

I t is i m p o r t a n t  to note tha t  the condi t ion  of a dam depends
on numerous and constantly changing internal and external
condi t ions, and 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 dam at some
point in the future. Only through continued care and inspec-
tion can there be any chance that unsafe conditions be detected .

Phase I inspections are not intended to provide detailed
hydrologic and hydraulic analyses. In accordance with the
established guidelines , the spillwav design flood is based on
the est  i nma ted “Prcb~ijIe Maximum Flood ” for the reg ion ( f l ood
discharges tha t may be expected from the most severe com-
bina tion of critical meteorologic and hvdroloqic conditions
t;nm t. art L.L: onaI.llv poss ~~~. c) , or h oOt .1Oti~ - I lorto : .
of the magnitude and rari ty of such a storm event , a finding
t h a t  a sp i l i w a y  w i l l  not pass th e d esign  f lood  should not
be interpreted as necessar i lv ~ l nq a hiuhiv inadequate eon—
d i t  ion . The des ign  flood provides a m ea su re  of r e l a t i v e
spiliway capac ity and serves as an aide in determining the
need fo r  more d e t a i l e d  hydrolog ic and h y d r a u l i c  s tudies,
cons ider ing  the s ize  of the dam , i t s  genera l  condi t ion  and
the downst ream damage p o t e n t i a l .
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N . t i ~ t ot  Darn : Gent Brothers Darn Va . No. 16706
St ate : Vim • tn i a
County : Russell
1~~~’~

’ uad Sheet i: 1k Cam don
Coot d m a t  o s : La 360 58 . 2 ‘ t o m s ;  810 57 . 4
St rea ;~~: L ;outles b r an c h
Date of inspection: Ma’~ .2 , 1q 79

B R I E F  ASS ES5MLNT _ OF I)AM

Cent P r ot  hers Pa: is a ho:nouenoous ear thf i ll  s t r u c t u r e

about 400 t t  l on u  and 48 f t  h i gh .  The p r i n c i p a l  sp i l i w a y

consists 01 a 24 inch co r ruqated metal pipe riser and ~n

18 inch corrugated meta l  pipe which extends through the

s t r u c t u r e .  There  is an emergency s pil i w a y  located on the

l e f t  end of t h e  dam , which  is a 25 f t  w ide  p a r t i a l ly  vegetated

earth channel. The dam is located on the Doubles Branch

about 1.5 m iles north of Rosedale, V i r g i n i a .  The dam was

constructed for recreational purposes in 1975 and is owned

and maintained by Gent Brothers, Inc . LI
The emergency spillway wi l l  pass the Probable Maximum

Flood (PMF). Based on criteria established by the Department

of the Army , O f f i c e  of the Chief of Eng ineers (OCE) the approp-

r i a t e  s p i l l wav  desi gn f lood (SDF)  i s  the ‘
~ P~•IF , and the

spillway is rated adequate . The emergency spiliway will

~~.ts~~; t o o  -
~ i N i  with a ucpth o~ .~ .:t  , a z o v o l o c i t v  of 12.t

fp s  and for  a d u r a t i o n  of 7 hours .

The visual inspection revealed no serious problems .

The actual embankment structure appears to be similar to the

design drawings , except that the dam and spiliway have been

raised 10 ft. This change in height was a cause for the
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Soil  CL1 :tse Vat IOU Set  v ic~ (SCS) to m m o t  ap ; th e  f i n a l

c on st ru c t i o n  duo to the  1 imi  t inq capaCi t V o me a p p r o v i n g

o t t  ice .

An a c c u r a t e  check  on s t a b i l i t y  could  not be made si nce

sufficient de si g n  da t a , c a l c u la t i o n s , and c o n s t r u c t i o n  d a t a

were not av a i l a b l e .  The u I ) st r t am s lope  o t  the  dam also

ap:le~1rs to  be si icjhtly steeper t h a n  rt ’ g i m  irements recommended

by the U. S. Bureau of Reclamation for sma l l  homooeneous

Llar:s  subject to rapid drawdown. Th er e  o re , we recornni~ rid that

the wa te r  level i n  the l ake  not be lowered at a rate exceeding

6 inches/day . I f  t h i s  is not acceptable , the owner should

then have a geotechnica l  eng inee r ing  s tudy er fo rmed  to eva-

lua te  in de ta i l  the r ap i d  drawdown s tab i l i ty  of the darn .

Overal l , the dam appeared to be in good cond i t i on

at the time of the inspection. Howeve r , the fo l lowing

remedial measure is recommended:

( 1) A s t a f f  gauge should be ins ta l l ed  to monitor  water

levels .

The f o l l o w i n g  rout ine  maintenance  and observation

f u n c t i o n s  should be in i t i a t ed:

Seepage observed near the downstream toe in the r i gh t

U ~~:.cn t. ar e a  :s.m ~ be CIa LLO to spring uc~ iVity ; l~~~w c v L r

it is recommended that these areas be monitored quarterly

to detect any increase  in f low ra tes  and related erosion .
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l h 1~~~’~~ I 1~~~i 1 2 J . 1 ~’N i~I:~ i<1
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.‘\ 1)A~’t SAI-’ETY P}~ ‘ ( ‘ t \ :~~
’
~

;t:’: : t~ 1 L > ‘tILES P: ’~
N o.  1 ~

SFCT ION 1 — 1 1 ~L’J1 :C’v i ~~t~vr i o~

1. 1 Ct n t :~ i 1 :

1 .1.1 A ’xthor~~tv: P u P l i c  t o w  ~ 2 — 3 f 7 , S A u g u s t  1972 ,

au t h o r i :~ed th e Sect  t~~~t r v  ot the Ar~ v , torou (;h the Coros

of Eng i n e e x s  , t i n  i t I It c a national p roL~ ram of safety

ins :~ec Li oti s o dams t h rou~; hout the Un i t  e ~ S t a t  ~ s.

N o r f o l k  D i s t r ic t  has  been assigned the rosponsibili tv of

s u p e r v i s i n g  the  i n s p e c t i o n  of dams in  t h e  Commonwea l th

of V i r c i n i a .

1. 1 . 2  P urj~ose of Inspection: The purpose is to

conduct  a Phase  I i n s pe ct i on  acc o r di n q  to the Recommended

Gu id e l i n es fo r  S a t e~~~ Im ~~p~ ct ion of Dams (See R e f e r e n c e

1, Appendix  VI) . The ma in  r e sp o n s i b i l i t y  is to

e x p e d i t i o u s ly  i d e n t i fy  those dams which  may be a

poten tial hazard to human life or property.

1.2 Projec t Descri pt ion:

1 . 2 . 1  Dam and p u r tenances: Gent Brothers Darn is a

ho r looenLou s  ~ a rt h f i l l  s t r u c t u r e  approx imate ly  400 f t

t u ~ an o  5 sio: .’ i~n
_ of bhL Ca:~. 15 2~

wide  a nd is a t el e v a t i o n  2 1 7 2  V . S . L .  Side slopes are

t 3 hori~~~~~al to 1 vertic al (~~: 1) on the downstream

side and on the ups t ream s ide  (see Plates  No. 4 and 4,

Appendix I ) .

* g 1.S t~easured frOrn the top of the darn to the downstream~~



The pr inc i pal spil iway consists of a 24-inch

diameter corrugated metal riser pipe and an 18-inch

corrugated meta l  out le t  pipe r u n n i n g  through the dam .

The riser crest is at elevation 2165 M. S . L . ,  and the 18—inch

out le t  pipe is at elevation 212 8 M.S.L. The riser has an

8-inch diameter inlet at elevation 2130 M.S.L. located

below the crest, which is used to drain the lake.

The emergency spillway is an earth channel having

a bottom width of 25 ft and a crest elevation of 2167.

M . S . L .  The emergency spiliway is in a cut located on

the left side of the dam . The emergency spillway is

partially vegetated and has side slopes of about

2:1. The emergency spiliway and top of dan forr the access

road to the lake.

1.2.2 Location: Gent ~ rothers Dam is located

on the Doubles Branch, 1.5 miles north of Rosedale ,

Virginia  (See Plate 1, Appendix 1).

1.2.3 Size Classification: The dam is classi-

fied as an “intermediat&’ size structure because of the

dam height.

1.2.4 Hazard Classification: The dam is located

in a rural area; however , based upon the downstream proxim ity

of several homes (1 mile ±)  and Va. Route 80 , the dam is

assigned a “ sig n i f i c a n t” hazard  c l a s s i f i ca t ion. The

—6—
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li ai~ard class if icat ton used to cat t ’qor i Ze a &bmn is a I uimc t ion

t of l o c a t i o n  only and has n o t h i ng  to do w i t h  i ts  s ta b i l i t y

or p r o b a b i l i t y  of f a i l u r e .

1.2 . 5 Owner~~~4p: The Gent Brothers , I n c . ,

owns and opera tes the darn.

1 .2 . 6  Purpose: Recrea t ion

• 1.2.7 D~~~~~ n and Con s t r u c t i o n_ I l is torv : The dam

was constructed in 1975 and was des igned  and c o n s t r u c t e d

under  the s u p e r v i s i o n  of the U SDA , So i l  C o n s e r vat i o n

Service (SCS)

1.2.8 Norma l Operationa l Procedures: The

pr inc i pal spiliway is ungated ; therefore , water rising

above the crest of the riser inlet automatically is

discharged downstream in quantities based on the inlet

capacity. Similarly ,  water is automatically passed

through the emergency spillway in the event of an

extreme flood which creates a pool elevation above that

of the emergency spiliway crest.

1.3 Pertinent Data:

1.3.1 Drainaqe  Areas:  The d r a i na g e  ar ea  is  0 . 20

square miles .

1.3 .2 Dischar~ji at [lam Cm  to : Us... l ! ~~Um S h o w n  l ees

at the dam site occurred in Apt i 1 1 ~77 ; hnwe~’er , t h e pool

e l evat i on  WO S  not observed .

—7—
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P t  tncipa l }~~I I iway Di sHiam

I ’ OO 1 I 1 eVa t t O l l  .1 t ¼ ’ l t ’~~~t ~ t barn 2 ()

l-:merge ’ncy Spi 1 Iway I ) i s&’h~tr~;e

I’ooi at  Crest of I)~iflt 
~~~ (‘VS

1. ~~ . 3 pam and R es er v oi  r flata: See Thble  1. 1 ,

be l ow .

Tab .l e 1. 1 DAM •\N t )  RESERVOIR DATA 

I~ost’rvoir

F t  ova t ion Storage 
___________

Feet Area Acre Wat e ’r shed L e ngt h
I tern MSL Acres Feet I i m oh e s  M i l e s

p

Crest  of Dam 2172  5 101. 5 . 53 . 2 ’
Emergency

Sp ii iway Cuest 2167 4 74. 0 . 4 ~) . 2 0
Principal Spiliway

Crest 2.165 4 70~~ .30 . 20
Streaiitx~ at Down-

stream Toe of 2 124 — — 0 — — 0
Dam

-8-
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SECTION 2 - EN G I N E E R I N G  DATA

2 .1 Des ign:  The darn was ori g i n a l ly desi gned by the SCS

according to c r i t e r i a  established for  fa rm embankment ponds

(Appendix IV) . It was desi gned for  recreational purposes wi th

considera t ion given to peak flood by the use of an emergency

sp i llway  . The crest of the r iser  of the principal spillway

was appa ren t ly  establ ished at elevat ion 216 5 M . S . L .  in order

to provide storage for a sediment pool and provide recreation

( f i s h i n g  and aes thet ics) . The emergency spi l iway is con-

structed to accommodate larger flow rates before overtopping

of the dam occurs. A subsurface  inves t iga t ion  conducted by

SCS at the site included seven hand auger borings. Six

locations are given on Plate 2, Appendix I and a description of

the materials encountered are provided on Sheets 1 and 2, App-

endix IV.

2 . 2  Construction: Construction records were not available.

The darn was reportedly constructed with equipment owned by the

Gent brothers. Mr. Tom Jessee of the SCS (Lebanon office)

was present during construction of the structure and has been

able to c la r i f y certain aspects related to its construction .

The dam was originally constructed in 1975. Although density

tests were not taken on the fill , the filling and compaction

procedures were reportedly observed almost continually. All

topsoil was removed prior to placing the fill.

Design drawings (Plates No. 2 and 4) show the structure

as being an homogeneous earthf ill embankment approximately 400

4
— 9 —  :.
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f t  long and 38 f t  h i g h  w i t h  an 80 f t  wide crest.  Side slopes

are 3 ho r i z o n t a l  to 1 ver t ical  (3 : 1 )  on the downstream side and

the ups t ream side . The embankment was constructed 10 f t  hi gher

tha n the desi gn height  specified by the SCS . This modif icat ion

by the own er does no t mee t the SCS standards and specifications

rela t ive to the si te investigations , design considerations and

construction inspections. The s tabil i ty  of the designed struc-

ture met desi gn cri teria for farir, embankment ponds; however ,

insufficient data exists for evaluating the stability of the

structure as built.

A cutoff trench was constructed along the axis of the dam

and extends to bedrock . An embankment or toe drain was

provided to control the phreatic surface at the downstream

slope. Design details are presented on Plate No. 3 , Appendix

I . The emergency spillway was located in a cut on the lef t  side

of the darn . It consists of an earth channel having a bottom

width of 25 f t  and 2:1 side slopes .

• 2.3 Operation: After completion of the dam seepage deve-

loped in the area of the right abutment. During the winter

of 1976-1977 Cunningham Core Drilling and Grouting Corporation

(Salem , Virg in ia )  constructed a grout curtain from the center of

the embank me nt  to , and around , par ts of the ricth t abu tment

in an attempt to stop seepage . The actual depth of grout zone

was not reported ; however , the Owner stated that  dr i l l ing  and

grouting continued unt i l  the seepage was no longer observed .

Other than the grouting program , there are rio other known

operation and instrumentation procedures.

-10- 
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2 . 4  Evaluation : Engineering c a l c u l a t i o n s  are not avai l -

able and the design data by SCS is for a dam that is 10 ft

lewt: than actually constructed . This modification by the

¼ o wn er  does not  meet the SCS S t  andards and specifications re—

l at i v e  to s i te  i n v e s t i g a t i o n s, des ign  cons ide ra t ions, and con-

s t r u c t i on inspect ions . The s t a b i l i t y  of the designed s t ructure

met design criteria for farm embankment ponds; however , insuffi-

cient data exists for evaluating the stability of the structure
I

as built. Other than the increased height of the dam , the

design drawings appear to be representative of the “as built”

structure.

There are no records available for dam performance .

The darn was inspected by SCS personnel on March 25, 1977. A

le t ter report describing their  f i n d i n gs  is included in Appen-

dix V. Details of the grouting program were not available;

however , the SCS letter report indicates that the grouting

significantly reduced the seepage in the right abutment area.

—11—



SECTION 3 - VISUAL INSPECTION H

3.1 Findings :  The dam was genera l ly  in good condi t ion

at the t ime of inspection. Field observat ions are out l ined in

Appendix I I I .

3.1.1 General: An inspection was made 22 May 1979

and the weather was partly cloudy with a temperature of

650F. The pool elevation at the time of inspection was

2165± M . S . L .  and the tai lwater  elevation was 2120 ± M. S . L .,

which corresponds to normal flows . The ground was dai~tp from

previous rains. -

3.1 ,2 Dam and Spiliway: Grass on the embankment is

well maintained . Cattle graze along the downstream slope,

which causes minor deteriorat ion to the embankment. The

gravelled road which extends across the crest of the dam is

also well maintained .

Wet areas caused by discharge from toe drains occur

beside and beneath the principal spillway pipe. Seepage existed

along the base of the downstream toe of the right abutment and

• two seeps were observed about 40 ft to the right of the inter—

section of the right abutment and the face  of the dam . Flow

was clear and generally less than 2 gpm . Minor i ron-staining

was encountered at a few locations , roughly midway between

the seeps and the principal spillway. The Owner stated that

these seeps are actually springs, which were present prior to

construction of the dam .

The pr incipal spillway intake and discharge pipe are in

good condition. No debris was noted on the inlet. The 8”

k 

— 
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gate was repor tedly  in ope ra t i ng  c o n d i t i o n . The pr inc ipa l

sp i l lway is an 18” bi t uminous coated CMP wi th  a 2 4 ”  CMP

riser. The emergency spillway was in good condition .

3.1.3 Reservoir Area: The reservoir area showed no

debris and no sediment was observed . The reservoir slopes

are moderate to steep and show no sloughing or surface erosion

except for a small eroded area located on the left side of the

lake. The surrounding slopes are grassed and appear to consist

of a thin soil cover over shale and thin-bedded limestone.

3 1.4 Downstream Area: The downstream channel showed

no erosion or debris collection. The channel is 10 ft± wide

and 2 ft± deep. Moderately steep to steep, grassed , natural

slopes bound the stream . No sloughing or erosion was observed .

A grassed floodplain several hundred ft wide exists below the

impoundment. One home was observed approximately one mile

downstream, and Va. Route 80 is about 1 1/4 mile downstream .

A few homes and industrial developments are located near the

intersection of Va. Route 80 and Va. Route 640.

3.2 Evaluation: Overall , the dam was in good

condition at the time of inspection .

The seep present at the toe of the downstream slope at

the ri ght a rmerit ray actual~ y ~ e a sp r ing ;  howcver , th is  was

not definitely confirmed . It is recommended that this area

be monitored quarterly to detect any increase in flow rates

and erosion. The two wet areas located 40 ft± to the right do

appear to be springs , and they should also be monitored quarterly

to detect any increase in flow rate and erosion.

—13—
I

L. _ _  _ _ _  — — - __



[)ur lnq  the I~~77 inspect ion by SC~- (Appendix V) several $
wet  areas  wete epurtod to e x i s t  on the  d o w n s t r e a m  face  of

t h e  t ’mbtn kment ~~~~x ox II~ , t t e l \ ’  15 vertic al f t  b e low th e  top

of the darn .  These w et  spo t s  w e r e  not dpparent d u r i n g

th i s inspection .

I.

— 1 4 —



SECTI ON 4 - OPERATIONAL PROCEDURE S

4.1 Procedures: Gent Brothers Dam is used for

recreation. The normal pool elevation is maintained by a

riser act ing as the principal spil lway.  Operation of the 8”

gate wi l l  lowe r the pool elevation below the riser top ele-

vation to provide for maintenance.  Large increases in in—

f lows which canno t be absor bed by stor age are pas sed, through

the emergency sp illway when the pool r ises above crest ele-

vation , 2167 M . S . L .

4 . 2  Maintenance of Dam and Appurtenances:

Maintenance is the responsibil i ty of the Gent brothers.

Maintenance consists of dam inspection, debris removal ,

and mowing of the vegetative cover. The operating appur-

tenances are reportedly in working order. The vegetative

growth in the embankment has been well maintained.  •1

4 . 3  Warning System: No warning system exists.

4.4 Evaluation: The darn and appurtenances are in good

operating condition. Maintenance is being routinely per-

formed and is adequate. A mowing routine has been established ;

however,a routine check of all valves should be made.

— l 5—
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SLCTLC~ 5 - HYDRAULICS/}JYDEOLOGIC DATA

5.1 Hydrologic Records: There are no records available.

Flood Experience : The maximum pooi elevation ob-

served wa~ in Apr il of 1977; howe ;er , the pooi elevation is

not known .

5.3 Flood Potential: In accordance with the established

guidel ines, the sp il lway design flood is based on the es t i—

mated “Probabl e Maximum Flood” for  the reg ion (flood dis-

cha rges that  may be expected from the most severe combination

of critical meteorologic and hydrologic conditions that are

reasonably possible) , or fractions thereof. The Probable

Maximum Flood (PMF) and ½ PMF were developed by the SCS

method (Refe rence  4 , Appendix VI) - Precipitation amounts

for  the flood hydrographs of the PMF and ½ PMF are taken from

the U. S. Weather Bureau Information (Reference 5, Appendix

VI) . Appropriate adjustments for basin size and shape were

accounted fo r .  These hydrographs were routed through the re-

servoir to determine maximum pool elevations.

— 16-
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- 4 keso i  y ou  Rt ’~~u 1 at  ion  : For r o u t  ny purp o seI ;  , the ! -

pool at  t h e  Leq ~n :iiny ot the r lood was as  sumed to be at

cl ev a t  i o n  2 1 t 5  ~~.S.I,. I~eservo:s st~to e—storaqe data and

St aqt —d I scha r~ e data were dot ermi rued r rem t h~ avai 1 able

ic 1 d mea  si’ r er i~ r u t s  and USGS quadrang le Sheet S - El ooiis

were t~~uted through the reservoir using the principal sp ill—

way discha r re up to a pool s tor a q e  elevation of 2167 ~ . S . L .

and a comb : nod princ i pal and emer.~i ency spil lway d i s c h a r g e

for ooo 1 ci eva t ions a hev~ 2 1 ~ 7 ~~~~. S . L.

5.5 Overtopping Potential: The predicted rise of

the reservoir pool and other pertinent data were determined

by r o u t i ng  th e flood hy drograph s through the  reservoir as

previously described . The results for the flood conditions

( PMF , ~ PMF) are shown in the following Table 5.1.

L _ i ~~~ ~~~~~~~~~~~~~~~~~~~~~~~ ._ _ _ _ _ _  _ _ _  _ _ _ _ __ _ _ _ _ _ _ _ _ _ _ _ _ _ _



TABLE 5.1 RESERVOIR PERFORMANCE

Hy dr ooraph

Norma l
Flow ½ PMF PMF

Peak Flow , CFS
I n f l o w  0 . 5  114 8 2296
O u t f l o w  959 1909

Maximum Pool Elev.
Ft , MSL — 2170 2171.5

Non-Overf low Section
(El  2172  MSL )
Depth of Flow , Ft - - -

Dura t ion , Hours — — -

Velocity , fps** - — —

Emergency Spillway
(El 2167 MSL)
Depth of Flow, Ft - 3 0  4 . 5Duration , Hours - 7 . 0  7 . 0Velocity , fps** — 12.6 15.4

Tailwater Elevation
Ft. MSL 21 18* 2 120.5  2120.8

*This is the tailwater elevation observed during
inspection and it corresponds to a normal flow.

**Critjca3, Velocity at Control Section

—18—
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5 . ~~• ~~~ vu h :::  t v  m e  1’o - ::  i a I : A S  ~ - 1  f l C h  c i  r—

,‘ •: . t: ~~ i t ’  a t  t ’ l e v a t  io n 128 ~.H
’- .L. is c o d  le of drain ine

t h e  :es~~: r u ah t h~ 1 8 — i n ch  : i : ~ . •~-. : u : ~d : u : t h a t  t h e

1 ,~~~~ ~ I S a t  no i  :::a 1 noo 1 ci  • Va t 1 on ( 2 1 r 5 t- . h  . L - ) and no

in:1( .~, i t  wo u la  t ak e  ap~~rux:n~~te l 2 d a;~ to l ow er  t he

re ser vo i r  t o  e lev a t i o n  212 8 ~t .  S . L .  T h e re  ar ~ no m e t h o d s

f o r  lowering t ne r e s e r v o i r  be low t h i s  t i e v a t  io n .

5 . 7  Eva ] u a t i on : hc:~~i r t m o n t  e f  t h e  A : n i ~ ( C U E)  cuide—

Lines indicate the ap: ro:~riatc C:~~ fo ’  in i :.t e r m e di a te  si:e

a nti si~J n i t  i can t  hazard  dam is t h e  ½ h t t ~ to  ~v i . Because of

t he  r i s k  i nvo lved  the ~ P~ F has be~ ’:i select •~ s t h e  SDF .

The spillway will pass the Ph~’.

Hydrologic d a t a  used in  t ~ie ~‘\•a l ua  i on nert ains to

p res e n t  d ay  cond i t i ~ns wit h no cons i d e :  a t  i on  o iven to

f u t u r e  dove o~ m on t .

*Sp i l lway  desi gn flood

_ _  
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SECTI ON 6 - DAM STABILITY

6.1 Foundation and Abu tments: The dam site is located with-

in the Val ley  and Rid ge Physiographic Province of Virg inia.

In the Russel County area , the province consists of an

a l t e r n a t i n g  series of para l le l  r idges  and in te rvening  val leys

which trend in a northeast-southwest  direction . Most rid ges

are “held up” by sandstones and conglomerates , whereas

valleys are underlain by less restant shales and limestones.

Gent Brothers Dam is reportedly founded on a l luvial,

colluv ial , and/or residual  soils which in turn are underlain

by shales a nd thin-bedded limestone bedrock of the Martinsburg

Forma tion . The overburden thickness ranged from 2 . 5  to

5 f t± in thickness at the hand auger locations shown on Sheet

2, Appendix I. Mr. Jessee stated that depth to bedrock was

generally 2 to 3 ft.

The Ma rtinsburg is predominantly shale , which is yellow to

brown in color when weathered . The main bod y of the for-

mation is described as a thin—bedded calcareous mudrock;

however,many thin layers of fossiliferous limestones are

scattered throughout the formation from bottom to top. Bed-

rock observed and past experience with the Mnrtinsbura Forma-

tion indicates that the upper portion of the rock is generally

weathered and fractured . Geologic maps of the area do not

show the presence of faults in the immediate vicinity .

—2 0—
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6 . 2 !:r::l ).ink:ULnt: The up: ; tream and ciuwns trL’ani slopes

are 3 horizontal to 1 vertical w i t h  crest  at eleva t i on

2172 M . S . L .  No berms ex is t  on e i the r  slope . Norma l pool

level  is el ev at i o n  2 165 M .S.L. A typical section of the

dam as desi gned is included on P late  2 , Appe ndix I .  The

embankment is ac tua l ly 10 ft higher than or~ gina11y designed.

Th e embankment f i l l  mater ia l  appears to range from clayey

si l t  (ML ) to s i l t y  clay ( CL)  w it h  var ious amounts of

shale fragments . Most of the embankment material was cut

from su r round ing  slopes. Mr . Jessee reported that  most

of the embankment was constructed with clay . Non-clay

materials were generally placed downslope from the core

t rench , thus providing a good continuous clay core and up-

stream embankment .  Compaction was i n i t i a l l y  done w i th  a

sheepsfoot roller but was later  modif ied by use of con-

struction equipment (pans , etc) which were more effective .

An embankment or toe drain was included (See Plate 3 , Appen-

dix I) to control the phreatic surface  at the downstream slope .

Th e emergency sp i l iway is a side hill cut into residual

soils and bedrock. The moderately steep to steep slopes which

form the l e f t  side of the  emergency spi l lway are cut in to

pa r t i a l l y  weathered shale and l imestone and were considered

saf e and s tab le  at the time of invest ig a t i o n .  Minor  sloughing

of the slope can be expected from time to t:imc , but no

serious f a i l u r e s  should be ant ic ipated.

6 .3  Evalua t ion:

6.3.1 Foundation and Abutments: Dam foundations must be

evaluated on the basis of potential settlement, sliding and

-21-
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ee; a qe .  hx~~’;a~ i ye  ~ e t  t l t i i i e i i t  ot t h i darn i i ;  not  bel j e v e d

t o  be a pr  ~‘b 1 t I l l  l~ec~ui~ c’ the St  uct U l t ’ e~~t upon L i  i t

c o m l e t  ‘u t  boW ek m d  t h i n  a I I u v  : a ]  , ~n l  I c i v j  a l , a nd - o i

to:; i d u m l  s o i l : ; . C~ adu~t l ~ousc l idat ion ot u n d e rly i ng  soil: ;

W L ) U  i t l  be ox ~ec t e~ i ( t u r  : i :q  appi  r cat : On o t I i I I  ma t o r i  .11

The und er l v  i It I J  soi ls p~ oftibi y had t ’ 0~~~t ’ nt  I a I ly  I u l  1 y conso 1 i —

ia t oil u n d e r  t he app 1 : t ’ci I ( ) a i i  a t  t hO 011( 1 ( ) I t i lt ’ 001 i st  t U c  t ion

peri od -

I id i t i g  within the fouuctat : or: bedi ock d o t ’s not a~~j ca i

1 ikelv based UPOfl the nature ot the Mart inoburg Forma t i o u .

In  a d d i t i o n , a rev iew of the g e o l ogi c  da t a  and oui—- ;ite

o b sorv at  ions i ridicat e that there art’ p1 ob~tbl  y no adversely

o r i e n t e d  weak  planes within t he I oun ~1at ion rock that would

act a:; a pot ential slidin g piano .

‘rhe u n d or l  v i  nq bed: ock appears to be f t~~i i t  ured and

weat  l:eu ed enough  t ()  ~ 1 low some st ’t’p~lqt ’ b e neat h  t he  darn .

S i nec const r U c ’t ion  reports were not ava i I ab l e ’ f o r  r e v iew ,

an accurate dot  erminat ion  of th e ’ founda  t ion cond i t ions und er

the cutoff trench i s  not poss ib le .

~~~. .2 Enü)ankmt ’uit: A stabil i t s ’  ~uialvsis I:; not io—

t red t t farm ponds eli i q nod a iid t’o not rue t e ‘ci acco rd I ncr t 0

:t ~ ci I t c i  : : : I t t I \‘ : ; i :~ 
‘
~ 
: t : :~~~ i 1 ~ ‘

t V ~ - Co n st  rue’t ion c t  t h e ’  den t  l~ u o t h e i : ;  Pam was  t ’~~’c 1 t  ,~i] l \  in

c ‘ ‘s’ I : a i r  ci ’ w i t  Ii t i t ’ : .  e ; ‘~ ‘~~
‘ i I c at  ic is;; u i: t I t I i~’ ~w r u e :  i 1101 e I

h~’ he  . ‘h t  et t he ’ darn by . mp p r o x  i rna t e l y  1 ~ t t . This niod i 1 i - -

c a t  m ~i u I ‘v t b  (i w I u t ~ r dot’ not tite c ’ t the ~CP t ar uclard s a tid ~ ‘c i —

tc at 10110 I e I  at LV C t o  liii ’ i i i  to i nvest i q at  ~OflS , desi gn c o n s i—
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derat ions and const ruct ion inspection. An accurate check

on the s t a b i l i t y  of th i s  s t ruc tu re  cannot be made since

stability calculations , “as built” drawings and construction

records are not ava i lab le .

The downstream embankment slope meets the requirements

recommended by the U.  S. Bureau of Reclamation; however ,

the upst r eam slope is slightly steeper than recommended

whe n subjec t to rap id drawdown . Since no undue settlement ,

cracking or seepage was noted at the time of inspection , it

appears that the embankment is adequate for normal pool

level with water at elevation 2165 M.S.L. Since the rapid

drawdown stability is in question , the water level in the

dam should not be lowered at a rate exceeding 6 inches

per day . If this is not acceptable , a geotechnical

engineering study is recommended in order to evaluate in

detail the actual stability of the dam for the rapid

drawdown condition .

—23—
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I
SECTI ON 7 — Assld ;SMEN T/REMI:OIAL MEASUR E S

7 . I l)arn A ; ;otsssment :  T h e  Gent  Brot  bier ’ s Dam at the

t. h u e  ci i l l o j e c  t ion appea roil sound and itt a :;a 1 e opesrat i n~i

c o n d i t i o n .  The s p il i w a y  w i l l  pass the  PMF without overtopping .

The SDF is the  ~ PMF and the  sp i l i w a y  is cons ide red  adequate .

Maintenance procedures at the t i m e  of inspec t ion  appeared to

be very  good .

Based on the v i sua l inspect ion and r ev iew of e x i s t i n g

records , there is no serious problem that would requ ire

immediate action for the normal pool conditions. The

actual embankment structure appears to be similar to the

design drawings with the exception that is was constructed

10 f t ± ii i y !me ’r than specified . The downstream embankment

slope meets the requirement recommended by the U. S.

Bureau of Reclamation . (Reference 2, Appendix VI) ;however ,

the upstream slope is slightly steeper than recommended

whensubject to rapid drawdown .

7.2 Recommendations and Remedial Measures: An accurate

check on s t a b i l i t y  could not  be made Of l l C c ’ o u t  I ii’ i ent

des ign dat a , ca lcu la t ions and con st ruc t  j o t :  r ecords  were

not available. Since only the rapid drawdown stability con—

di t 1011 appears to be in e~uest ion , t h e l a k e level shou ld  not

be lowered at a rate exceeding 6 inches per day . If this is not

acceptable, the Owner should provide a qeotechnical enqineer-

ing study which evaluates in detail the actual stability

condition of the darn.
— 2 4 —
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7 . 3  Remedial  Measures:

7.3.1 A staff gage should be installed to inonitor

water levels.

7.4 Required Maintenance:

7.4.1 The seep present at the toe of the downstream

slope at the right abutment may actually be a spring;

however , this was not definitely confirmed . We would

recommend that this area be monitored quarterly to detect

any increase in flow rates or erosion . The two wet

areas located 40 f t± to the right appear to be springs.

They should also be monitored to detect any increase in

flow rate.
r

—25-.
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FiELD OBSERVATIONS

Name of Da m: Gent Bro thers  Dam

County : Russe l l

State:  Virginia

Coordinates :  Lat 36° 5 8 . 2 ’  Long 810 57. 4 ’  
I

’

Date of I nspection : May 22 , 1979

Weath er: P a r t l y  c loudy ,  tempera tu re  65°F

Pool e levat ion at Time of I n s p e c t i o n :  2 1( 5  r 4 . S .L .  (top of i n t ake)

Tai lwate r at Time of Inspec t ion :  2120 ± M . S . L .  (5 f t  below pipe
in take)

Inspection Personnel: -

Sch nabe l Engineering Associates , P . C .
Ray E. Martin , P.E.*
Stephen C. Werner (recorder)

3. K. Timmons and Associates, Inc .
Robert G. Roop, P.E.
William A. Johns (recorder)

State Water Control Board
Hugh Gildea , P .E .

Owner
R. W. Gent
Bud Gent

1 Embankment:

1.1 Surface Cracks :  The slopes , crest, emergency

spiliway, and abutment contacts were inspected and no cracks

L ’~~ L ’ xcep ~ ~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~ ~‘; t i~ J~ - 5 :~~~ti

slope . Those 5-ippcar to he r e l a t ed  to s h r i n k a c t e and ~w c11 i nq

of su r f 5~cc soi ls .  The embankment is ~e11 ;~;aint-~i nod . C~ t,11e

graze  on the downstream slope , but are prevented from entering

the impoundment by a cattleguard and fence. The presence of

*Not present during May 22, 1979 inspection , but visited
dam on June 11 , 1979.
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cattle on the downstream slope has caused some minor deter-

io ra t ion  of the embankment su r face . A gravel  road extends

across the  embankment c res t .

1.2 Unusua l  Movement: No unusua l  movements were noted

on the dam , or downstream beyond the embankment toe .

1.3 Sloughing or Erosion: The only sloughing observed

was on a slope d i rec t ly  across the lake from the pav i ll ion .

Only a minor failure had occurred . The embankment appeared

to be constructed of SM , ML , and CL materials; depending

upon tne rock fragment content. The matrix was generally

clayey silt to silty clay.

1.4 Alignment: The vertical and horizontal alignment

of the dam appeared to be good . Side slopes of 3:1 on

both sides of the embankment.

1.5 Riprap : Showed no displacement or washing;

appeared to be in proper al ignment and in good condition.

Blocks of rock ranged from 0 .5  to 3 f t ±  in length and were

reportedly hand placed . 
F

1.6 Junctions: Conditions appeared good at the

junction of the embankment and the abutments. R. W. Gent

stated that the cutoff trench in the base of the dam was

not const r~ ct. cJ u~ th~ ~lepo in to  the abu tmen t .  ~~~~~~

shale slopes occur on the l e f t  and ri ght  abu tmen t s .  Scat-

tered outcrops of rock are exposed in the sur rounding

slopes.. The slopes have a grassed , thin soil cover.

Brown shale wi th  g r a y ,  th in  limestone interbeds are

exposed in the l e f t  abutment along the l e f t  ed ge of the emer-

111-2
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ge ncy s p i l i w a y .  A bedrock s t r i k e  of 57 degrees to the north-

east and dip of 77 degrees northwest were recorded . A small

anticlinal fold occurs along the right abutment behind the

dam crest and sli g h t l y above the road . Thi n-bedded l imestone

is exposed striking 25 degrees to the northeast. Bedding is

essentially vertical , but does fan outward with variable

dips to the nor thwes t  and sou theas t .  No fa u l t s  were observed .

1.7 Seepag:~~ Wet area s present  beside and beneath

the p r incipal sp i l iway  were covered with algae and moss.

Seepage existed along the base of the downstream toe of the

right abutment and two seeps occur about 40 f t  to the r ight

of the in ter section of the r ight  abu tmen t and the face  of

the dam . Flow was clear and general ly less tha n 2

gpm. Minor i ron-s ta in ing  was encountered at a few locat ions ,

roughly midway between the seeps and the principal  spi l lway .

R. W. Gent stated that these seeps are actual ly springs ,

which were present prior to construction of the dam. He

fur ther  stated that seepage under and through the dam had

once been a problem , however a grout curtain installed

several yea r s ago by Cunning ha m Core Dr i l l i ng  and Grout ing  ‘

Corporation (Salem , Vi rg in ia)  corrected this .  None of the

~-~,-t ..~rL5~L or S- ’~~-S ,~ :‘~~- ,. : r t ci t c  1~~~~~~i L .~~~I : - S~~ ~~~~~~~~~ 2~~~~Esi~~~ ~,~‘.,5:L r

or through the embankment.

1.8 S t a f f  Gage: None .

1.9 Drains:  In good condit ion.

2 Outlet Works:

111—3
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- 1 ()u t i~ ’ Cundu  i t  : 16 nch CMI ’ cu~ ted w i t h  5t sphal  t .

No or 5tck I n~ or spa 11 i ng ui so r ~od -

2 .2 tntake Structure : 24 inch CMI’ stand p ipe.

2.3 Outlet Structure: 18 in ch  t,’MP coated with asphalt.

3 Et~ceiqt ’ c v S ~~~~~~a~~:

3.1 Chixi n el: Soil cha nn el 25 f t  w i d e , 5 ft deep ~rnd

with 4% slope .

3 . 2  EmE3 1ei~ ,~~ Gate :  Operable .

4 Reser v o i r :

4 . 1  
~~~~~~~ Moderately steep to steep qrassed slopes

surround the reservoir .  This type of tapuLraphv characteristi-

ca l l y devel ops on the M a r t i n s b u rg  Format ion . Some borrow S

was taken from the slopes for  con s t r u c t i o n  of the dam. The

slopes g enera l ly  consist  of a t h i n  soil cover over shale and

th i n-bedded l imestone . Sur rounding roadcuts  are close to

ve r t i c a l .  A minor  slope f a i l u r e  or slide ex i s t s  on the l e f t

side of the reservoir , di rec t ly  across f rom the  p a v il l i o n .

4.2 Sedimentation: None; lake is clear and fed by a 
-

*

system of springs at the headwater of the lake.

5 Downstream Channel:

5.1 Condition : Good . Channel has rock and soil bottom .

o: a -i1 -~5 -

5 .2  Slopes:  Downstream moderately steep to st eep-

fl51 a 1 s iopo s with scat t t ’ ed S ~a lo i 1 1 t. L ’ f l L’ on t : ~~~
- ‘

hound the floodplain. The flood p lI i :1 is ~r5rssed , app ea:  s .o

be st ’~’t’ra 1 hundred ft wide ~measured 160 f t ± ) and slopes

1 1 1 — 4
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~ e n tl v  n o r t h w a r d . The immedia t e  a rea  is used as c a t t l e

p a s t u r e l a nd.

A s teep n a t u r a l  d r aw  m t  e~r sec ts  the  r ’e~id w a v  soy  oral

hu n d red ft f rom the cattleguard. A 6 inch and 12 inch

correga ted  m e t a l  p i pe e x t e n d s  b e n e a t h  the gravel road al low-

ing r u n o f f  to n o w  into t he  s t ream below the l e f t  downstream

toe . R i p r a p  has been placed h~~1ow the o u t f l o w  p o r t i o n  of

the pipe . Wate r  was d r a i n i n g  over f r o m  the 12 inch  p ipe

dur ing  the i n s p e c t i o n .

5 .3  P o p u l a t i o n  and F a c i l i t i e s :  Wate r  could go over

the road one m i l e  downst ream . A store is located at Route

640 and fou r  houses are located in the f loodp lai n in the

same genera l area .

6 Instrumentation:

6.1 Monumentation : None .

6.2 Observation Wells and Piezometers: No observation

wells or piezometers were noted in the field.
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Stat e 
‘
-
, 

— - — — ~lu-t t No. / of / 
—

‘ 
-
~~~ 

-
~~~~ 

- — 
Fie ld No.  /

- — 

— 

- - — -— — ( jut ~ d 1 ~ - 

— 
[) ~t i  ‘

~ — -

C5 . :~~
_ _ t i t  V — - - ‘ . 

—
- ‘ — 

5
— ( 1 -  ‘~~- ti  I v  l i t -

Dr~i i inige Area is / - - o res. Ra iii fal I Depth is —~~~ 1r~ - l. -s
Rainfall Fr-eq. is a ~~~ Years Avg. W a t e r t l r t d Sl ope is — - Pt-r& -~ nt .

Hydrologic T~ nd Treatm ent  hiy drologic Runoff A rea Co’1 - S
Soil Use or Condi’t ion Curve (Ac. )  X

Group P rac t i ce  Numb er (‘ol.
1 2 3 4 5 6 7

- 

S
I_ i

— - -
~~~~

‘_ _

- 

Tffl’A1,S .:

We i ghted Runoff Curve No. = Total Col . 7 ~~~~~ ~‘~‘7 
- 

= 
-- ; USe / ~

Total Col . 6 / 
- .

Qi (For RCN1) 
: 

~~~~ 1027 for 

- 

clop~ c ) ) ~ Slope Cotr~~.tio nF i :to r ( I A  2 - 0)

Q2 (For RCN2) - - __ __ _ S ._ x 
- 

cfs

Wat e r s hed RCN 
-- 

Q2 Q1 - 
- 

. _cfs
Min us RCN1 C
- 

A Q (Q-  - Q~
) x C = 

- 
x 

-~~~ -r ’~
1 .2
2 .4 1’i -ak Disclntrge = -4 AQ 

- 
4 = 

-

.
~j Ru ’ui I inches  ~h 1x 1r~ l ij t  ~~~

- 7A)

F : and Q_ a~ r o - : 1 1 ~ .11 * - ii i~ : F~ ‘ 
~

- i - . - - ‘
~~

. .
~ 

(no ,

65 , 70 , et c . ) .  I f  c I p u t  ed RCN ends in 0 or S ( t~0 • , 10 i-Ic .), Q2 and
the next t ii :‘ ‘e I i n’s vi 11 r i o t  be us ’t -d t -d  - In this case, Qj run off will be
the Peak Di s~Th, y~~’e - -

-
- 

- 
Runoff I)ata Sheet
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I t~5- lN~ 1 1’~lNi ~ ~TAN~ .-\’t-~I)

Pt~NI)

i)i-f l i i t t t on

A ‘. i  or n;
~~s * i l i i  sl~~50T1t i r a d e  by cons t rue t lug a d .¼ui or c l ’ . 5id- 5 non t or by

•-x cdv . I t  lug a p it or “dugout  .“

Ps -n h- o f i s t  rti ct t- d l v  the first o f t 1 i t - ~ - , -  5 t  ~~~~~ i i  i ~‘f~-~ i d  t o  l~ I t —

I na f t  r a~~ 
‘‘FIDh an ’kri t - nt  Pon ds ” and t 1i~ 1 - i ’ ‘ s i o c t  sI l v  t I r e  I at  •-r  - - Fr

as ‘‘ F x - i v * t e d  Ponds. ’’ F 5 i r 5 l s i t - su i t  i i i ~ I ~~~~ l - r ’~ h - s  o v ~~t l ot-i . ini  t ’~’~t 5nrk
an  c cl -sI ftt ’d .n- ‘‘

~~
‘ 

~ .~ nl-, i  u t  r - :. 51 - ’’ ‘ . 1 .  the pth ~ ‘.0 or 
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Pur pose

Ponds -are c on s t r u ct , - d  to p r ov ide  w a t e r  for  I i v ’ - - t  os~k , f i s h rin d wild-
l i f e , i e c t e , i t  I o~~, f i r e  cont rol , c r op and or~hard sp i ’ ~y Ing 

, and other
re la ted uses. 

-

Scope

This s t andard  es tab l i shes  the minimum accep t ab l e  gu a l i ty  for  the desi gn
and construct ion of ponds located in pr odo~ inan t1y  ru ra l  or a g r i c u l t u r a l
areas when:

1. Pa-I lure  of the dam would not r e su l t  in lor ;s  of i i  fo; in
damage to homes, ctra :k-rcial or Indust rial buildings , sar i n h-i ~or rai l roads;  or in int errupt  ion of the  use or , .t - r v i e t -  ot pull ic ut iii —
ties.

2.  The pro duct of the st t r h ~e t I n s ’s the ~-f f o r - t I vt’ hi’ I ~iht of
the dam is l r ss  than 1,000. The s t s r a r - t - i~ h- f i: -d a -  rh5

n ~c •. o t t  - S i s  - e n  vo t’ b e low  t h e  . 1  * v a  I o n  o l  h i -  t I 5 s t  L ’t  t Ire
o n e  t’~~~-n c y  t-p lllw.ry and (he i - f f e s ’ t lye  hi - h u t  of the d i n  I ‘‘- d -  f~~ t ’ i ai;
t he d 1ff -~ - 0  1 ~i - - I * i l  ~~I1 f - ‘ t ‘ ‘ - ‘ - ‘  ‘ - 

— 
. - •

- - - i s  S ~~ ¼ S s ~~t ‘i I 5
s t  5 ’I ~~ - •- - I - a -- - -  a - -  1 ~c ~ 0~ 0 —

line of the &hn~. I t  l i l t  i s  i r e  i ’In~~ 1 i - a s - v r - p r  1 ‘l - . r v  , t Ire t s p  ci the 
1- ~~~~~~ 

-a 
~
- I

3. l i r e  cffect~ vi - h i - i t  on  t h e dan (as s - i i r r t - 3  ~~1SO V L -)  is 35 feet
or less  and the dam t :~ h . .  ,*rd c lass  (a) .

Ju l y J~~;~
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Cs itions~~’i-rere_Practice_A~p]Ies

Site Conditions

Site conditions shall be such that the runoff from the desi gn storm
(see Table 4) can be safely paaned tI’.rough (1) a n a tu r a l  or con-
s t ructed  ef le r~ ency spillway,((2) a combination of a principal spill—
way and an ererg ency  spiliway , or (3) a principal spi l lway.) *

Drainage Area

The drainage area above the pond must be protected aga ins t  erosion to
the extent  that  expected sedimentat ion  will not shorten the planned
effective life of the structure. The drait’.age area shall be large
enough that surface runoff, -together with groundwater flow, will
maintain an adequate supply of water in the pond. The water quality
shall be suitable for its Intended use.

Reservoir Area 
-

The topograph y and soils of the site shall 1-em it storage of water  at
a depth and volume which will insure a depen dable supply,  cons ider ing
beneficial use, sedimentation , season of use , and evaporation and
seepage losses. Where surface runoff is the primary source of water
for a pond , the soils shall be impervious enough to prevent excessive
seepage losses, or shall be of a type that sealing is practIcable.

ES’hBANXI-IENT POND S

Design Criteria

Foundation Cutoff

A cutoff  of relatively impervious material  shall be provided under the
dam if necessary . The cutoff  shall be located at or upstream from the
centerline of the dam. It shall extend up the abutments as required
and be deep enough to extend into a relat ively impervious layer or
-rovide for a s table  ~~am when combin ed with seepage control. The
cu tof f  t rench shall have a bottom width adequate to accommodate the
equ ipment used for  excavation , backfil l , and compaction ope~ at i3ns , 

Seepave Con t rol

Seek age control is to  be included : (1) If p~~~rv io us  l ers  ~r e rot
intercepted by the cutoff , (2) If seepage may create swamping downstream ,

* The design of this type structure must be approved by an engineer.
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(3) If i.~ cied to Insure a st ~hle embankcent , or (4) If special
p r s’s I l t -rn s require draina ge for a stable dam . ~t- t-p.~gc cont rol may
be .i5’c~~:p l iurhed by (1) fe:r :riar Ion , abut ::.t -nt or t ; i ’ knerit drains ,(2) s 0 •.V oi r I ~ ~a . et  I sg or (3) a co a l - it 5, ti on of t L L - str nat-asures.

Eat-tb FrnI’ankaent

Top width  — The m in i n u m  top w i d t h  of the dam is shown in Table 1.
When the embanknnent top is to he used as a public road , the minimum
width Is to be 16 feet for one-way and 26 feet for two-way traffic.
Cuard ral ls  are to be used when the e-a ~s r r r k i r s- n - n t  hei ght ex ceed s 10 f e e t .

TABLE 1

Tota l
Height of Embankment Top Width

(Feet) - (Feet)

lO or less 6
11 — 14 ‘8

-‘ 15 — 19 10
20 — 2 4  12

— 25 — 34 14
35 — up 15

NOTE: For t h i s  s tandard , the
maximum effective height of the
da~ is 35 fee t.  -

Side Slopes —— The combined upstream and downstream side slopes of
the sett led embankment shall not be loss than f i v e  hor izon ta l  to  one
ve r t i c a l  wi th  n e i t h e r  slope s teeper  than 2:1. Slop es must  be desi gned
to be stab le in all  cases , eve n if flatter side slopes are requirçd.

(t~ave Erosion P ro tec t ion  —— Where r.s-edcd to p ro tec t  the face  of the
dam , ~-:-~-c u rve  p r e  ~~~ t I 5 ’ 1— - - $ s n res n-- ach as ‘

~
-‘

~~~
- i - as , r5 - -1. ri pr ap ,

gr avel , soil ct a s nt  or special vegetation shall be provided. (Ref.
T e c h n i c a l R e l e a se  No.  56) ) . *

Fret-board —— The ruinincum elevation of the top of the  settled t~n~- .rnr ’~Tren t
shall be 1.0 foot above the water sur fi5’o in the r- rvoir ‘.-~~ h the

a~ - 1l1~•~~- fL -~~ ui~ a t  C c a ~~ r r r  d. £ nb. ~~~~ r~~~: , h . .:a: di~~ f - - r ~-n cc
in t - ~~ O V a l  I ~rf l  l-& -~ s- -en the Cr List  Of th i5 ’ e--- r~~ e - - ~’Y  ~~d i sii. ,ty aird ~hesettled top of the d~~ shall be 2.0 feet. -

* The design of th is  t~-p~ structure cast be approved by an engineer .

- Jul y 1978
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Allowance for  Set t lement  —— The design height of the dam shall be
increased by the amount needed to Insure that after all settlement
has taken place the height of the dam will. equal or exceed the
design height. This increase shall not be less than five percent ,
except w~,ere detailed soil testing and laboratcr-y anal ysls shows a
lesser amount is adequate.

Principal Splilvays

A pipe conduit , with needed appurtenances , shall be placed under or
through the dam except where a rock or concrete spiliway is used or
where the rate and duration of flow can be handled safely by a vege-
tated or earth spiliway.

Crest Elevation of Inlet —— The crest elevation shall not be less
than 1.0 feet below the crest of the emergency spillway . -

F
When design discharge of the principal spiliway is considered in
calculating peak outflow through the emergency spillway , the crest
elevation of the inlet shall be such that  fu l l  f low will be generated
in the conduit before there is discharge through the emergency spill—
way . The inlets and outlets shall be designed to function satis— 

)

factorily for the full range of flow and hydraulic head anticipated .

Size —— The capacity of the pipe conduit shall be adequate to dis—
charge long duration , continuous , or frequent flows without flow
through the emergency spillways . The diameter of the pipe shall not
be less than 4 inches. If the pipe conduit diameter is 10 inches or
grea ter , its design discharge may be considered when calculating the
peak outflow rate through the emergency spiflway.

Pipe Conduits —— Pipe conduits under or through the dam shall meet the
following requirements:

The pipe shall be capable of withstanding the external loading withotit
yielding, buckling, or cracking. Pipe strength is not to be 1es~ th an
that of the grades Indicated in Table 2 for (plastic pipe)* and in
Table 3 for corr-.~~ated a~~-a -rj ~~u and ~alvacizad steel ;-i pe .  The ets

- 
- and outlets shall be structurally sound and made from materials com—

• patible with the pipe. All pipe joints are to be made waterti gh t by
ol Cc -i p~~~~~~ cr p~~: ::ta c r

For dams 20 feet or less In effective hei ght , the follc-wlr- g p Ipe
materials are acceptable; Cas t—iron , steel , corrugated steel or
aluminum , asbestos—c eaan t , concrete , plastic , vitrified~ clay with
rubber gaskets and (cast—in—place reinforced concrete .) Asbestos— - 

-
cement , concrete , and vi tr i f ied clay pipe shall be laid in a concrete

• bedding. Plastic pipe that will be exposed to direct sunlight should — -

* The design of this type structure must be approved by an engineer ,

July 1978 
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TABLE 2

A c cep t~~ 1e PVC 1/ Pipe for u~e in Eai th Dams

N~zina1 Pipe Si:e Schedule for St a nda rd ?~ixim um ~-u pth ~f(i nches) DIt~-ns jon Ra tio (SD?,) Fil l Over Pi pt
—

~

- —- -

~

-

~

-- -  - -  - - 
çfet •t) 

- - -~~

4 or smaller Sched. 40 • 
15

Sched . 80 20
SDR 26 10

6, 8, 10, 12 Sched. 40 10
Sche-d. -80 15

SDR 26 10

1/ Polyvinyl chloride pipe , PVC 1120 or PVC 1220 , conforming to ASTM D 17~~or ASTM D 224]. -

TABLE 3

Minimum Cages — Corrugated N etal  Pi pe

2 1/2 — inch x 1/2 Inch Cor ruga t ions

Hei ght Steel - Minimum AluminumV
Above Pipe - Case Minimum Thickness

(feet) (inches)
____________ - 

—‘- —-— — - ‘ - -- -  — — -- ‘ - -
— ‘ _P _ t~_L~c~~s 1Q~ _ !21nM~~ _ 1~~ i~~~~~2 1 &  2 1 &

Less 24 30 36 42 48 Le n s 24 30 . 36

1 - 15 16 16 16 14 12 10 .Cd .~ b .~~75 .e 5

15 — 20 16 16 16 14 12 10 .06 .075 .1 •15 )~

20 — 25 16 16 14 12 10 10 .06 .105 .135 3/

All  ~~~~ 20 f s e i  in c~~~- s -~~ v.- ~ i~- at

Up to 25 16 14J 10 s
~~~~~~~~~~~~ j i i

ii ii

2/ Rtvtted or h~ -l:ca1 fabrication .
3/ ~ot permitted.

Jul y 197 8
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he made of u i t r a v ~~o~~et  r~~s is t a nr  ir- a~~€ - r i a l s , p r o t e c t e d  b~ c o a t i n g  or
sh ~t’iding or pravi s l - , n - - :~ - - ~~~~€- f a r  I t  p ~~~ -:: - -n ~ as n t -c e ~~si rv. Connect ions
of plas ti c pi pe to l.--s~ flt ->: i blc N p i ’ or c-t r u c t u r e s  m u s t  he do pr od t o
avoid s t r e s s  c o n c e n t r a t i o n s  t h a t  c o u l d  r u p t u r e  the  p l a s t i c .  - 

-

For d~ rns over 20 f t e t  in e f f e c t i v e  h e i ght , conduits are to be reinforced
concrete pipe*, c~ st—i n—p lace reinforced concrete *, corrugated steel or
w elded  s tee l  p i pe. The maxi mum he igh t of f i l l  over  any s t ee l  pi pe mus t
not exceed 25 feet. Pipe shall be wat€ -rti ght. The joints between
sections of pi pe shall be desi gned to ri-main wate rt i ght after Joint
elongation c aus t ’d  by found~ t ion cc— r sol ida ion . Cencri- t e pi pe shall have
concrete bedding or a concrete cradle if required. Cantilever outlet
sections , if used , shall be designed to withstand the canti lever load.
Pi pe supports shall Li- provid ed ifl ut-~-ded . 0:~~-r ~.uit ~h1e devicessuch as a SAF* or i n p • c t  ba ~; i  may be u r - ~-d t e  p r a v i de  a safe outlet.
Cathodic protection is to be prov ided for welded steel and corrugated
steel pipe where the need and import ance of the structure warrant.
Cathodic protection should normally be provided for corrugated steel
p ipe where the s a t u r a t e d  soil r e s i s t i v i t y  is less than 4,000 ohms—cm
or the pH is lover than 5. (Engineering Practice Standard 632—F pro—
vides criteria for cathodic protection of welded steel pipe.)* )

Antis€ -ep Coil ars — —  An t i sc 
~
-p collars ~.rc to be ~ rst ni led around the

pi pe conduit or pond drain p ipe within the normal saturation zone when
any of the following conditions exist:

1. The se t t l ed  heigh t of the dam exceeds 15 feet .
2. The condui t  is of smooth pipe larger than 8 inches in

diameter.
3. The condui t  Is of c o r ru g a t e d  me ta l  pi pe la rger  than 12

inches in d i a m e t e r .

The antlseep collars and their connections to the p Ipe shall be water-
tight . The collar material shall be compatible with pi pe t-aterials•

— The maximum spacing shall be appro xim ately 14 times the min imum pro—
j ect i on  of the col lar  mensurc— d p o r p c nd i~~u i ar  to  t L~- p~ pc .

An t ivo r tex  D evices  —— Closed conduit sp ili ways desi gn ed fo r  p r e s s u r e
‘ —— r , r e  t c -  ;~~‘-~~

- P f -~~ •~ t - -‘~~~t ‘ V~~~~T t i-x c € - \ - ~ r- -- .

Trash ~~~r~is 
— —  ‘.

‘
~~~ rt  nt -ces~~ary  t o  p r c ’~~ nt  d o  ~in g  ef ~~~~t cu ;rduit ,

~~~~~~~~~~ ~i :~ ~~~. ~~~~~ ~-:.~~1 i- c i ;- uti ~ 1od ~t tn~ ir. ~~-t i - c  :i:-i-r.

train F~ pe —— A p ipe with a s u i t  able v a l ve  shall he pre vided to drain the
poo1 area vhLre needed for proper pond rainigement , or where required by
state law. The p r inc ipa l  s p il i w a y  condui t  may be used as a pond drain
when so located as tQ  accomplish this f u n c t i o n . - 

-

* The design of this type structur e must be approved by an cn~ineer.
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. :~d t - t  ‘ . • p. t - r .  r -~~,tl 1 ~~.v - .a ~n. ~Pi P : C l  t mat l t s ~. th an
1—l ,’4 ii ~ches.

V ~
‘
~~

- i ~ I_ vs

- - p 1 .t\ S -~ C pt aV • J  t C C 3.1 V~’~~ 1 a I ~~ f 1 a~~r. r-  . ely 
- 

-

e a t  th I . Y i . - c u t r; .

C. - -  ~ ucy r.~—i’t lw.t :--ar t be p ev t d~-d far each darn , ttnl~ ~~~th t - princi—
pal sp ~ liway is 1 .u ~e t a o u ~~h t o  p . t s~~ t he i~ ute d des gn hv~I’. ~~-.-a~-h p.- .tk
‘ I ~~~~t

-
~-e and the t rash  h a t  et’:~r es t o  i t  w i t h o u t  avert app iup the d im.

(A cia- -ed candui t pr i ne i pal s~ - ii iway h.ivtu -~ a cendui t wi t Ii ~ u
‘.. t ier~al . t t c a  of 3 ~~~~~~~~~~~~~~ f a - e t  or i..a~ e , an iui~-t u-~ ~c1r w’ 1 mat
and an elbow dt 1 ; n a 3  t o  Lie i i  i t  a t e  th e 1 e- r ; .~~ e of t ash 15 t h e  t : r i r : u - ~
S I — e and ~~~ I~~ that r-.av be u t  I l i. .- ~J w i t h o u t  an i -~ -e . i c  V 51 1 lw~.v . )  *

C_ i~ - - t e  ~ ty —— TIe ,~ini ~ :ui capac ity of ir ~~ : i r r  .~1. a r -~~~~t rue :  ad t -
~~ a - . 3 - n t v

sp i lhi.-ays :.hal 1 be that e-;u i red t a p .1- 1; t he ~- - .P~ t law t~~~ ’~ - c :  ed f i e m
a desi gn storm of the frequency and dur.tt ion s l i e w n  in T.th h’ 4 lt-ss
any reduct ion cr e ditable to conduit  d i s c h . r c.e and P e t  nt ion r. ar.ne . -

TABLE 4

L~ : - ~ - :  ly e  ;; P . -~- ~~n 5: atv .r 5/
Dr a i n a g e  Area Hei ght of Dam 4/ St O I~~~;~~~ C F - ~~ R-~~cy Mit~. t~in v a t

(acres) (fc t) (Acre - f eet) (yt ’arr) (hours)

20 or Less 20 or h-ss lers than 50 10 24
20 or Less Over 20 Less than 50 25 24
Over 20 20 or Less l.trss than 50 25

A L L  O T R E R S  50 24

4/ As Pt -fined under Scope.

~~~ / 
S - lec  t ra infal l cli s t  rihut i~ n based on ci ~~

- ale I -il ~ i - : ~ -

‘
•~~~

- r r -~ t •- .-nc ’~ spiiiv.iy r . ’i i . i l  1 (1) ‘..~ e ly  ~~~~~~~~~~ In- 
~~~~ 

-
~~~~ 

I ~~~~~ ~ \¼ 2 \
- - t-~ - 

- ‘
~~~. ‘~1 ~-e r e -at a- ~~ 

t r - - l i  . - , .. • - .. I —- ç_ - -

- . -- - a . . - . - . 1  • - • r u .  - .iet . ~e • - 
~~~

- - - -
~~~ ;~~~

- .. -~~ ~- j : ~~~ • - :  ,~~~~~

~-~— 1 r -p i 11. ;v e - ..t t I n ’  u L 1 - a  . . e .  3 t  C \ ; - ~.
‘ 

- -- 3 L

I . .~~~~~ . I-P - P - P -P. ._ . 1 ~
- . . -

~~~~: P ~
-  .: e:  the

• - - cv r .p I I • - ..~~ a . I . - -~~ u - - - - 
- -P . i  Ire

a - n t  1~~ i P- - i  :..1 ~~~ a lln I C e L I  - r .  I I- .~- ver is I-c .. -:. Ii - 
~- : c v  sp~. 11—

w ay s  art to p t t w i d t ’ f u t  • - - .a~~.t ’ at the Pe .; ign l au’ a t  a r - .;fe \ e  ec~~Z y
to a point d~-n,,~st ream w h er e  rI ;.’ P will net l.

* The d esign of thi s typo S LI - c t u i -a 1 .~ ; r. t i C  
~~~~~~ 

c~ •-d IV u.~- e r.

july 19?~

-~~~~~ - _ _ _ _ _



Cr c - a s  Section —— Co :-istru :ted spiliways shall be tra :o1~ c and will be
l oc a t e d  in u n d i s t u r b t — d or co~p a ct e d  e a r t h .  The s ide s lopes  sh all be
stable fo r the m a t e r i a l  in which  the  sp il lway  i~ to be c o n s t r u c t e d .
For dama h a v i n g  e f f e c t iv e  hei gh t s  e x c e e d i ng  20 feet t he energ ency sp i l l—
way shall have a b o t t o r n  width of not less- than 10 feet.

Co~~pcrient Parts —- Constructed sp i liways  are open c r -nels ari d usually
consist of an inlet channel , control section and an exit channel.

Upstream from the control section the inlet channel shall be level for
the distance needed to protect arid maintain the crest elevation of the
spiliway . The inlet channel may be curved to f it  existing topography.

• The grade of the - exit channel of a constructe d sp iliway sh all f all
within the range established by discharge requiren.~nts and per~.issib1e
velocities.

Structural Ernergen~y_ Spi1lways*

Chutes or drops , when used for principal spiliways or principal—ernergency
or emergency spillvays, will -be designed in accordance with the principles
set forth in The Engineering Field Manual for Conservation ?ractices, - 

-

l~atiorra1 Engineering }~andbook , Section 5 
“Hy dr ii “ Section 1]. “Drop

Spiliways ,” and Section 14 “Chute Spiliways.” The minimum capacity of ;
a structural spiliway shall be that required to pass the -p eak flow )
exp ected from a design storm of the frequency and duration shown in
Table 4 less any reduction creditable to conduit discharge and detention
storage. -

Visual Resource Design

Ponds in areas of high public visibility and those associated with
recreation are to receive careful visual design . The underlying criterion
for all visual design is appropriateness. The shape and form of ponds ,
excavated material and plantings are to relate visually to their sur-
roundings and to their function .

The embankment can be shaped to blend with the natural topography .’ The
ed ge of the pond can be shaped so it is generally curvilinear rather than
recta n-’ular . F:- vat~ d r’- -rt•~rizr1 can lIe d so the ffnal f~.rn it
flowing and fitting to the adjacent landscape rather than angular geometric
~ aunds.  ~-‘here f a ~~ -le , islands can be added for visual interest arid wild—

* The design of this type structure must be approved by an engineer.
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______ 
£ _ _ _ _ _ _



‘ -U’

A P P E N D I X  V

PREVIOUS IN SPECTI ON REPORT
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P.O.Box 337, Lebanon, Virginia 24266

- ~arch 29, 1977

Cent Brothers 
-

d o  Walter Cent
itonaker , Virginia 24260

Dear Sirs

This letter 18 in reference and a follow-up to the dam that  was
constructed and conp ieted on your farm in 1975. As you are aware
the Soil Conservation Service assisted you in site location , desi gn,
layout and supervision of co ns t ruc tion  of th i s  dam .

You are also a r e  that during tI,c ~Iauning stage we discussed with
you the depths of water and height of dam under our approva l authority.
Prior to and dur ing  cons t ruc t ion  you decided to c o n s t r u c t  the dam ten
feet higher than our design . The darn as constructed does not t;.eet our
standards and specifications relative to site inv e s t i g a t i o n s , de s ign
consid er at ions , and construction inspections.

On 3/25/77 , Duncan McCregor, Area Engineer , tarry Coff , Area Conser-
vationist , To:-s~y Jessee , Soil Conservation Technician , and myself
inspected the s t r u c t u r e  and observed the following itetns .

1. Several wet areas were observed on the downstream face of the
t-:nhankr.:ent approximately 15 vertical feet below the top of  the
dam. We do not feel , these areas present  any irt~ned ia te  danger
to the embankment , however , they should be observed p e r i o d i c a l l y
and any change in seepage noted .

2. A seepage in the area of the right abutment (looking downstr€an)
has apparently been significantl y reduced by groutlug this past
winter . These areas also should be observed periodicall y. Thea
arcs at the toe of the e::—lIarP-u..~.-nt ~.here ~ louc 1h i n~ has c-~~c ; . r :- t d

he re’~ he~ “‘‘ y-rc v ci f i ll - P ~~; ~~~~~~~~~ - P;~~in  t i l e .

3. Th~ t n t ire c:::l’ .:Pa- .n t :I _ ’eld te ferwed to nr a ’- - . - - ’t  I -
~ 

. - ‘* ‘- —

— — - .. _ I - - a - . _ ~
- ~

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

. 
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- .

4. The fence cro.I i~in: the :- ‘~~~I ; v  - ‘ cI!ld i~ ’ ‘. . .  - . t  f :~~ ~ f s .
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