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20. Abstract

Pursuant to Public Law 92—367 , Phase I Inspection Reports are prepared
under guidance contained in the recomsended guidelines for safety
inspection of dams , published by the Office of Chief of Engineers ,
Washington , D. C. 20 31~1. The purpose of a Phase I Investigation is
to identify expeditiously those dams which may pose hazards to human
life or property. The asseamnent of the general conditions of the dam
is based upon available data and visua l inspections. Detailed
investigation and analyses involving topog raphic ma pping , subsurface
investigations, testing , and detailed compu tational evaluations are
beyond the scope of a Phase I investigation ; however , the
investigation is intended to identif y any need for such stud ies.

Based upon the field conditions at the time of the field inspection
and all available engineering data , the Phase I report addresses the
hydraulic , hydrologic, geologic , geotechnic , and structu ra l aspec ts 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 inspec tion . Assessment and remedial measures In the
report inc lude the requirements of add itional indepth study when
necessary.

F Phase I reports inc lude projec t information of the dam and
appurtenances , all existing engineering data , operational procedures ,
hydraulic/hydrologic data of the watershed , dam stability, visual• inspection report and an assessment includ ing required remedial
msasures.
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PREFACE

~This report is prepared under guidance contained in the Recomsended
Cu delzne s for Safety Inspection of Dams , for Phase I invest igations
Copies of these gu i delines may be ob~a*fle1 TTo~~rE Offl fi,....Ch4~ f
of Engineers , Wash ington , D.C. 2O3lA’r~~The purpose of a Phase I investi-
gation is to i d e n t if y expeditiousl y those dams which may pose hazards to
human life or property. The assessment of the general condition of the
dam is based upon available data and visual inspections. Detailed in-
vest igation and analyses involving topographic mapp ing , subsurface
inve stigations testing , and detailed computational evaluation s are beyond
the scope of a Phase I investigation; however , the investigation is
intended to identif y any need for such studies . .-

in reviewing this repor t , it should be realized that the reported
condition of the dam is based on observations of field condition s at the
time of inspection along with data available to the inspection team, in
cases where the reservoir was lowered or drained prior to inspection , such
action , while improving the stability and safety of the dam , removes the
normal load on the structure and may obscure certain conditions which
eight otherwise be detec table if inspected under the normal operating
environment of the structure.

It is importan t to note that the condition of a dam depends on
numerous and constantly changing internal and external conditions , 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 inspection
can there be any chance that unsafe condition s be detected .

Phase I inspections are not intended to prov ide detailed hydrolog ic
and hydraulic anal yses. In accordance with the established guidelines ,
the sp iliwa y desi gn flood is based on the est *mated “Probable Maxinn.ns
Flood” for the region (flood d~scharges that may be expected from the
most severe combination of critical meteorologic and hydrolog ic conditions
that are reasonably possible), or fractions thereof . because of the
magnitude and rarity of such a storm event , a finding that a spillway
will not pa ss the design flood should not be interpreted as necessaril y
posing a hi ghl y inadequate condition . The design flood provides a
measure of relative spiliway capacity and serves as an aide in
determining the need for more detailed hydrologic and hydraulic studies ,
considering the size of the dam, its general condition and the downstream
damage potential.

_________________________ — 
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Name : Dixiana Darn Va. No. 19505
State : Virgir~ia
County: Wise
USGS Quad Sheet: Flat Gap
Coordinates: La’~ 370 3.1’ Long 82 40.4’
Stream: Guess River
Date of Inspection: June 12, 1979

BRIEF ASSESSMENT OF DAM

Dixiana Darn is a zoned earthf ill structure about 200

ft long and 27 ft high. This impoundment is located on the

Guest River approximately 1.6 miles north of Dixiana, Virginia.

The impoundment is used for - supply of fresh water for the

coal preparation procez~ at the Flat Gap Nine. The opillway

is used during periods of above normal flow only, and consists

of a ~23 ft wide weir with 2:1 side slopes located at the right

abutment . Normal flow passes through one of two 10” diameter

steel decant pipes which are used to draw off water from the

impoundment. The roadway which forms the left abutment is

2 f t  below the crest of the darn and acts as an overflow spillway .

This dam has been scheduled for enlargement (increased

height of 7 f t)  by the Flat Gap Mining Company. Plans have

been prepared for the enlargement and implementation has started

on the spiliway .

The dam is a “ small” size and “ significant” hazard structure

The spiliway will, pass 30 percent of the PMF without overtopping

the darn . The appropriate spiliway design flood (SD?) is the ½
Probable Maximum Flood (½ PM?), and during the SD? the dam will

be overtopped by 1.1 ft for a period of one hour at a critical

velocity of 3 fps. Based on criteria established by the Depart-

merit of the Army, Office of the Chief of Engineers (OCE), the

-1- 
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spillway is rated inadequate.

The embankment structure appears similar to the drawings

recently developed by D’Appo].onia Consulting Engineers, Inc.

for reconstruction of the dam . Data , methods, and

rccouunendations developed by the consultant are adequate

for the present plan. Stability analyses were performed by

an adaptation of the Modified Bishop Method. Minimum factors

of safety of 1.54 and 1.43 were determined for the static

and seismic cases , respectively for the reconstructed dam.

Since the dam is to be modified in the near future and

stability analyses have been performed , additional studies

are not necessary.

The visual inspection revealed no apparent problems

with the embankment and appurtenant structures and there

are no immediate needs for remedial measures. The slopes ,

the crest of the structure, and the spiliway should be

mowed twice per year, preferably in the spring and fall.

Seepages and wet areas on the downstream slope appear to

be related to seepage through the darn and should be

monitored quarterly and during high pool levels to detect

any increase in flow.
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PHASE I INSPECTION REPORT
NATIONAL DAN SAFETY PROGRAM

DIXIANA DAM VA. NO. 19505

SECTI ON 1 - PROJECT INFORMAT ION

1.1. General:

1.1.1 Authority: Public Law 92-367 ,

8 August 1972 , authorized the Secretary of the

Army , through the Corps of Engineers, to initiate

a national program of safety inspections of dams

throughout the United States . The Norfolk District

has been assigned the responsibility of supervising

the inspection of dams in the Commonwealth of

Virginia.

1.1.2 Purpose of Inspection: The purpose is

to conduct a Phase I inspection according to the

Recommended Guidelines for Safety Inspection of
f

Darns (See Reference 1, Appendix ‘ix. The main

responsibility is to expeditiously identify those

dams which may be a potential threat to human life

or property .

1.2 Project Description:

1.2.1 Dam and Appurtenances: Dixiana Darn

is a zoned earthf ill structure.

approximately 200 ft long and 27 ft high. The top

of the dam is 12-15 ft wide and is at elevation 2314±

msl. Side slopes are approximately 2.2 horizontal

to 1 vertical (2 .2 :1)  on the upstream slope

and 1.8:1 on the downstream slope.

~~~~~~~~ TJ~~ -~~~_ .-_-- -~~~ --- :5i~. ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~



There are two 10 inch steel decant pipes which pass

through the center of the darn with an elevation of 2287 ± rnsl.

The decent pipes are valved and control the flow rate into

the Guest River during periods of norma l flow . The spillway

is trapezoidal , and is with 2:1 side slopes approximately

23 f t  wide at elevation 2308.7  msl and is located at the right

abutment . All flows greater than norma l pass through the spill-

way (See Plate No. 2 of Appendix I ) .

The roadway adjacent to the darn is 2 ft below the darn

crest and acts as an overflow spillway when the pool elevation

exceeds 2312 msl .

1.2.2 Location: Dixiana Darn is located on the Guest

River 1.6 miles north of Dixiana, Virginia, (See Plate 1,

Appendix I).

1.2.3 Size Classification: The darn is classified as

a “ small” size structure because of the darn height and maximum

storage capacity .

1.2.4 Hazard Classification: The darn is located in a

rural area; however, based upon the downstream proximity of

the Flat Gap Mine coal preparation plant and several homes

approximately 1,300 ft downstream, the dam is assigned a

“ signif icant” hazard classification. The hazard classif i—

cation used to categorize a darn is a function of location

only and has nothing to do with its stability or probability

of failure.

1.2.5 Ownership: The dam is owned by the Flat Gap

Mining Co., Inc.

,
~-•,.- • - ,- -~,• .‘
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1.2.6 Purpose :  The dam supp l i e s  f r e s h  water  for  the

Flat Gap Mining Company coal preparation operations.

1.2.7 Design and Construction History:

The dam was constructed under the supervision of the

Flat Gap Mining Company . No design d r a w i n g s  or data

were available for the original design . D ’Appolonia

Consu l t i ng  Eng inee r s , Inc., prepared a Future Use and Modi-

fications Report in 1979 for the impoundment. Modifications

to the spiliway have begun . -

1.2.8 Normal Operational Procedures: The pr inci pal

spil iway i sga t ed  and submerged , therefore, water automatically

is discharged downstream in quantities based on the pipe

capacity and valve restriction.

1.3 Per t inent  Data:

1.3.1 Drainage Areas: The drainage area is 0.37

• square miles

1.3.2 Discharge at Dam Si te:  Maximum known flood

at the dam site occurred in Apri l  1977; however , the pool

elevation was not observed .

Spiliway Discharge :

Pool Elevation at Crest of Dam
(El 2314 msl)  850 CFS

Roadway Discharge :

• Pool Elevation at Crest of Dam 294 CFS

- , ~- 1.3.3 Dam_and Reservoir Data : See Table 1.1,

• below.

,. ~~~. L .  ~~~~~~~~~~~k. - - • ~, ~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~ •
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monitor  the pit’zometric sur face through the v:nb.tnk~ ent.

‘rest boring locations and a subsurface profile are pres~~n ted

on P l a t e  2 , Appe nciix I. ‘rest b o r i n g  logs and laboratory test

data are presented in Appendix IV.

• The dam is a zoned carth ill er.~ban km en t  w h i c h  i n c l u d e s

a clay core . It is not known if the structure is keyed into

bedrock . Soils encountered in three test borings (locations

g iven on Plate 2, Appendix I) drilled in the embankment

were described by D’~~ppolonia to consist of alternating

layers of dense silty sands, medium dense to dense sandy silts

and sandy gravel , medium stiff sandy clays , and medium dense

to very dense sand and silty sand , with Standard Penetration

Test blow counts rang ing from 5 to 45 blows per foot.

The embankment fill is underlain by sandstone at

vary ing depths of 22 feet , 40 feet , and 31.5 feet, for bor ings

• BW-l , BW-2, and BW— 3 respectively; howeverf bedrock descriptions

arc not provided on the boring logs.

Based upon the  test bor ing  data , the da m does no t appear

to have an internal drainage system . Furthermore , it is not

known whether the two 10 inch decant lines wh i ch regulate the

reservoir level have anti— soop collars. The gootechnical consul•

tant stated that the water rcadin~ s taken fron ohnerv.ition ~:ells

• installed in the borings (and at BS~—2A) appear to reflect the

• changes in the level of tile phreatic surface through

the embankmen t .  D ’Appo ion ia ’s most recent water  observat ion

• well  readings ind i cated a phreatic level approximately 15

-•
•.
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t f t  -et  be 1 -w I ho ores t• of t in’ emb ankmt ’n t , wh i oh coy r o s p o n d u  d

w i t  h t he -o~ n i l e  r i o t  i’d on t h e  dOWnS t• re.ini f . uco  of t i l e

L embankment  i i i  t he D Appo l (In I a r t ’po rt

• The emergency  sp i l l  w ay  i s 1 ot ’.t  I od i l l  the r i ght ab u t m e n t

in cut and fill overburden mat or i ,il s . i’ho ch a t i n c  1 is

• approximately 100 ft long and 21 ft wide. S i de  slope s v ar y

throug hout the channel. A colic ret  we i r r o ugh l y  1 ft wide

• and 1 ft hi gh exists at the spiliway entrance.

2.2 Corist r u ct  ion : Const  r uc t  ion records  a r e  no t

av a i l a b le  for  t h i s  sL r uc t u r e .

2 .3  Op o r at  ion: Four water observat ion wells were

i n s t a ll e d  in Ju l y .1978 for m o n i t o r i n g  the water lt ’vels

t t h r ou gh I he em b a n k men t .

2.4 Evaluation : Orig inal eng i n e e r i n g  c a l c u l at i o n s  and

d raw i n g s  arc not ava l i a b le , 
• but the d raw  i ny s for  t he mod i f i —

caLion plan are representative of the dam and the hy d r o l o g i c

and hy d r a u l i c  c a l cu l a t i ons  are adequate. The following rnodifi-

} 

cat ions are p l a n n e d  for the Di xi .iuia Dam ( m a keu p  wa I or r t ’sorvo i r)

in the proposed 30 year  coal r e f u s e  d isp o sa l  p l a n for the  F l a t

Gap M i n i n g  fa ci l i t y :

• ( 1. ) Abandon  i ng t h e  ox i st  i ug 1 0— 1 nch st  ‘‘1 dec.iui t 1 j nes
by f i 1 1 i ng tile fI i j )C S W i  tI l l  q l O l l  1 .1 tid i i  ‘noV 1 1 1 0  the
va lve  house.

• ( 2 )  Const  r u t  i ng a tira i naqi’ hi  a u k  t on I lie dowiust ream
face  of I lie ( ‘ X i  sI i I i i ~ u iS1 ) , l I ) k n l t ’ T l t  t o  p 1 u V u ’1 l t  p i p i n q

i id i ’i -n a 1. eros io n) of l i i i , t i no .i i iied so I is i nt o
the “ shot” rock buttress .

(3)  Regrad i ng the exist ing sp i liway to d i ver t  t h e  s t o r m
f low  around tli&’ toe of t he  embankment  bnt  I ross .

4) Cuii st rue t i ng a 511(1 t rock but  I r .’s .i ii d r.i 1 s I ng t he
crest of the embankment  f rom E l e v a t i on  ~ 114 to



P1’n~’at ion ~321 i l l  o r der  to provide sul f icient
f r o  - ho ar d  to route the 80 percent PMP storm around
t he  embankmen t  utilh’ing the reyraded sp i l l w a y  and
State Route 620.

(5) Possible installation of a siphon system to main—
tam the impoundment level at Elevation 2296 in
order t.o provide the capability of storing the
10-yea r, 24—hour storm while surface m i n i n g  the
Taggart coal scam . ThIS would only be requi red
for an approximate two-year period if the makeup
water impoundment is used for sedimentation con-
trol. The si phon will not be construct ed until
roquirod for surface milling operations .

--



sEc’rIoN 3 - VI SUA L IN SPk-~CTION

3.1 Fi n d in ~~~: The dam was generally found to be in good

condition at the time of inspection . Field observations are out-

lincd in Appendix III.

3.1.1 General :  An inspection was made 12 June 1979 and

the weather was fair with the temperature 72°F. At the

time of inspection the pool elevation was 2308.1 msl and the

tailwater was 2287± msl. This corresponds to the normal

operating conditions for this impoundment. Ground cohditions

were dry at the time-of inspection .

3.1.2 Dam and Spiliway : There are two 10” steel decant

pipes used to draw water from the impoundment. Only one 10”

pipe has never been opened . The spillway surface was in a 
-

•

stripped state since construction is in progress to Widen the

facility . The existing concrete weir in the spillway showed

signs of weathering and spalling of the concrete surface.

The outlet channel is trapezoidal shaped approximately 2 ft

I wide and 1 ft deep with 2:1 side slopes. A floodplain above

the channel has slopes of approximately 5:1.

There is no intake structure or stilling basin for this dam.

There is a small plunge pool below the decant pipes which does

not serve the spiliway.

Th e hank~~t ’nt , part~ cul ar iy  the downstream slope , was

covered with grass and weeds; however , the vegetation was not

dense enough to hinder visual inspection . This vegetative

cover appears to adequately i mpede surface erosion. The

en tire downstream toe was saturated and marshy areas consisting ~~~~~~~~~
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of c a t t u 1 ~~S and i~aush ~M i s s  occu r  along the  left and rich t

dcwns t  ream embankment  abutaiien t j  unct ions. rh . ’se areas .1 re

.ich 2 0 f t ± w i d e  and  thin towa rd the decant house. fl avv

iron—stai ning was observed and se -j aye  was  (‘st imat od at

about one qpun in both ~U l  r s hv  areas. The upst ream siope was

b l an k et e d  with r i p r a p,  wh i ch ex t  ends ~ip p -r ox i m a t .  ely  3 to 4

~ f t  ~ubo~ e poo l I ovcl. . The r I prap cons I st s of s nid st one blocks

r a n g i n g  f rom 1 to 3 f t ± in  l e n g t h .  The crest of t he  embank—

ment was esseil t i al  lv f ree  of ores ion . O n ly  m i n o r  s lough i  nq

was obser v ed i n t he  a b u t m e n t  areas , part icularl y in the basal

15 f t  of the emer g ency  spiliway. Four water  observa t ion  w e l l s

a rc 1 ocat c ’d a I onq 4_he  c res t  ot  t he  dam , and wat or l eve ls  v.i r i  ed

• f rom 8 t o iS  f t below the top of t h e  dam or between e l ov a t  ion

.~306 and 2.~96 msl. This is generall y wi thin the elevation

range of the wet spots and seepaoe i’sorved alouiq 4_lie dewnst  ream

s 1 Op(”

• Only I i m i t  od out crops wore observed in  t h e  immod i a t  e

i r c a .  F t  .it— 1 \‘ i nq atids tone hod roc k i s exposed a lon g  the

haul  road , wh i ch t r a ver so s  the upper port. ion of t he  r I ght

ab u t m e n t , W h i l e  000,1 5 i onal  san ds t o n e  and slia ‘l o  exj o s t l i e S

occur al o ng  Route (120. No f a u l t  s were eliseived ill  t h e  i i o ld

d u r in g  t h  i l i ve s  L i ~ .it ion  and gee1 og I c maps of t h e  ar ea  do

not show t h e  pr esence  of fau  I I-s ~ fl t h e  i mmed l a t e  v i e  in  i t  y

3.1 . 3 ~ & ‘seu vo i r A u  c i :  ‘lue i t ’S e t  v ol  v i s  h _ -n v  ii v ~c i ~’I  w I h

s ide slope s of app u ox i mat  eiy 2 : 1. . At t in’ t i m e  of I u ispec t ion ,

no coil oct ion of debr  is  was observed on the r o s er vo i  r s lopes

~omc sed iment  was noted at  the upper inlet of the r e se r v o i r .

— 14--
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3 - I . 4 fl wn S t  t eaun Are a :  The d o w n s  t ~r a is a rn crow

a ~u r i s s  cov e  u od a id wooded ‘1 ~ i n w i th  1 . 5 : 1 i d e  ~ I o~ es

A house tr a i l er and m i n e  o~~e r t t  ions fnci 1 itv are located about

1, 300 it  Jowii’~t r e a m .

3 . 2 ~~~~~ ‘1 u , i t  on

3. 2. 1 Pam and Sp i l lwa 1: Ov er a l l , t h e  dam was  in  good

cond it ion at the  t irne of i nsp e c t  ion. The pr i ne i p al  sp i l l  w ay

NPC which was in use ap p ear s  to be in uood working condition.

The i ron stained soepaycs observed in the marshy areas located

along both the clowns I. ream sl oj e/ a b ut r n ui t .  j u n C i  i o n s  and the

saturated downstream t oe are  o f con c e r n  because  t hey appear

to be the r e su l t  of seepctee t h r ou o h  t h e  er~ba n ) a i on t  .

seepage .u t e a s  shou ld  he moni  t ored L i t t a  r t ei- l y to dot ect any

inc rease  i n f l o w  r a t e s .  The em b a n k men t  i n c l u d i n g  i t s  crest ,

si 01)05 , and t he  e m e r qen cy  sp i I iw ay  should l e  mew ed t w i c e  per

year i n  t he s pr  i i  and f a l l  . T u e  s cpnee  m o n I t o r i n g  pr ocedure

• shou 1(1 he con t • i nued nu t  i 1 the p in  tined mod i f i cat i ens t o the

dam are comp l e te d .

-1 
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~;i:c~ t ON 4 — ei~ : u ~A 1’l o’~-\I. i ~ tc~m

4 — 1 I’ u oc du u es : Ph 1 i ~~~~~~~~~~ fi~ nt  i s  u sed to  sto re

f r e sh  water f o r  supp ly to  t he coa l  o t ~~‘a r a t  ion p 1 a n t  at  t h e

Dix i . t u i . i  m i n i  u i ~ j O p e t a t  ion s .  ‘h u e n o i  c~a1 poo l t~i (vat ion is

ma j u t  a i nod by t he opera t ion  of t h e  Va I yes on t h e  two 1 0”

steel dee m t 1 pe s wh i cli p t s  s u uud ~ t he dam . T t sh o u l d

be n ot e d  t h a t  i t has  onl y l e n  ncc t ’s s a r v  to ut  i i i  ~e one

decan t  p ip e i lice  t h e  dam was co ;-i s t  ruct ‘d , i ’o n se iu e nt l v  one

of the d e can t  p i pes has  f l e V t  r been used . La ry e  i tic roases

of i n f l ow t h a t  canno t  be hand led b y t h e  decant  p i pe are

a u t o m at i c a l l y  passed t h r o u g h  t h e  t r ip e :o d i il  shaped

sp iliway. if t he  pool exceeds  e l e v a t i o n  2312 ± msl ( 2  ft

below dam c r e s t ) , t he ad j a c e n t  r o a dw ay  to t h e  lo f t of t he

dam W i 11 act  as m n  ever  f 1 ow sa i ii

4 .2 Ma i u t  enance of Dam and Appu m t  enances

Maintenance is the r espon s i b i l i t y  of ~‘lat ~ap flh uii ng

Company.  There is no known ma m t  ennu iec  p rocedure  o t h e r

t h a n  an occ is j onal  mow i ng of the em b ank m en t .

4 . 3  i~a r n i n q  S~’ste m : No n e exists .

4 . 4 F v u l  u i  t i on : The opera I i ug procedures ire

u de 1ua to ;  h iowev  or , t h e  ma I Ii ui,l nec p ~~~ c ‘du r e s a ~-e

i n s u f f i c i e n t  . A t o u t  inc  ma i u t  en . uui ’e pro~~r am shot i 1 d he

e~ ; t. abi I shed
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~~c u  i N  5 — e~ u~~t u tc ~ hiY : ’- i~o 1 i~~Ic DATA

~ .1 Des i j n :  N d i t a  w e ;  .tvnilable .

5. Hv d I t  ~c’~~ ~c -z Is: Ph te ~t I C  110 hydiolog i C r o c v i as

. i v a i l , t b l . t ’ fez this d r a i i i a q e  a t e a .
r ~

5 .3  Flood Pxper ience: The maximum pool elevat ion

observed w as in June 1977 , however , the pool elevation is

not known .

5 .4  Flood Potent ial: in accox dance  with the established

~jUi~h’l1fles, the spiliway des i gn flood is based on the esti—

ma t ed “Probable  Max imum Flood ” for the region (flood discharges

that may be expected from the most severe combination of

cr itical meteorologic and hydrologic conditions that are

• r easonab le  poss ible) , or f r a c t i o n s  t h e r eo f .

The Proba b le ~-l aximuu-~ Flood (Pfi~’) , ~ ~T .mn c ~ 1 O~) yea r  ‘t ood

hydroy r aphs  were developed as o u t l i n e d  in Reference 4 ,

Appendix VI .  P r e c i p i t a t i o n  amounts  for the  flood hydrogr aphs

of the PMF ½ PMF , and 100 year  flood are t a k e n  from the U. S.

i~cather Bureau Information (References 5 & 6, Appendix Vi)

A p p rop r i a t e  ad j u s t men t s  for b a s in  s i  :~c and shape were aceountod

• or .  These b y d r o qr a ph s  were  r ou t  ed t b t o u q h  t h e  reservoir

to determ ine maximum pool elevations .
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~~~•~~~
\ 

~~~~: t I \ ’ O ! I  ~ ~t i n :  ~- o m

he p~ t l  a ’ he h ;  I i i t  he ‘

• \~~t s  .m~~~.~: - I  t o  he at  ol - v t  i n  ‘ ~~~~ . :

R - ~~ei  r e m  s~ a~e~~s t  o~ ne’ d at  1 an d  s t

data w e :  e - u ’~~~-n  ‘ u m t~:e ~~~~~ t u~~- o ed be

no io~ i a. The d -~ nt ~ 1 : 0 5  w~~~~e not u t  I I I

i n  t iced :o~~ ~nc. he u o u d s iv w n  ci is ~ ct

l ower t h a n  t h e  di e t-est .  \% a 5 Ut 1 1 i :ed is a sp 1 1 w ay

The i n f l o w  hy d r e y r~iph  was  r o u te d  t h i r o u q h  t h e  s :i .1 l w u v ,

o. d w i  v a uid eve r  t he non -cr c u  t 1 ow ct  ion  o t t he  a In .

5.  6 Ov eu  opp I nq P ot e u i t i ~~~ : The p r e d i c t e d

r i s e  i f  t h e  rc sei- ve i  r aoc l ant i  o t h e r  p t- t m o n t

d a t a  w - u e  l e t  eu  n i i n e d  i v  t o u t  i zig t h e  l oud h v d m  o~;r a p h s

t h r o u g h I he t e s t  cvi i r as ~ov i ou s l  v de se r  l i e d .

‘he t es t i  i t  b r  t i m e  1 ood ct nd i t  I e - ~ s ( PMI-’ , ~ b’ ~~F and

100 \ e ar  m l  oou ) a re  sh own in  t h e  f e l l  owl  nq ! m b l  c S . 1

(

__________ - - 
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I

~~b I E  5. 1 .~ERVO IR P E PF O~2-i]d~CE

1
t Ilydroyraph

Norma l
• 

_ ______  
Flow 100-Year ½ PMF ____ PMF

Total Flow (CFS)
Inflow 1 828 2706 5411
Outflow 1 476 2468 4775

Maximum Poo l Elev .
(Ft., msl) 2312.1 2315.1 2316.5

Non-overflow Section
(E l  2314 ns l )
Depth of Flow ( f t )  — 1.1 2 .5
Duration (hrs) - 

— 1 1.5
Velocity (fps) — 3 6

Roadway
(El  2312 msl)
Depth of Flow ( c f s )  .1 3 .2  4 . 5  -

Dura t ion  (h r s )  .25  2 5
Velocity (fps) — 7 . 2  8.3

Spillway
(El 2308.7 msl)
Depth of Flow (ft) 3.4 6.4 7.8
Duration (hrs) 10 10 10
Velocity (fps) 8.8 11.1 12.5

Tailwater  2287 22 90  2 2 9 2  2298

I A
_ _ _  _ _ _ _ _
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— - - _________________
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5 . ;  h ~~~ - z  ~o :r  1: ;~~is~ :~~ t - ~.t Lii : The two 10 inch

d c a nt  i:cs c~ tn d ta:n tb.e r t s et v e i r in 2 to 3 da’~s l:ast -d

on n o r m - i l  i t l o w  of one CFS .

~~~~~~~~~~ n a t  l a n :  f l e c a s t :~~ - : m t  ~~: ~~~~~ ;:~ -~~~, ( ‘i)~~~, u aol i5c3

i a d i c t t e  t h e  a h 1 m i : r i ~i t e  S p i i l w av  Desi~’n Flood (~~DF ) f or

a s:n~i 1 1 s i  :e and si g n i  ican t  ha i~ard dam is the 100 r ear  f lood

Lu i~~ V.  Due t o  the ri s k i n v o l v ~ -d t h e  i~ -~F has been selected

as the SDF. The sp i  l I w a  w i l l  pass 30 p e r c e n t  of the PMF. ~
- -

The SDF w i l l  o ver to p  t h e  dam by a ihi xim um of 1.1 fe e t , r em a i n

abL . C’ t h e  daun for  1 h o u r  w i t h  a critical velocity of 3 fps.

The s p i i  lway is i n a d equ a t e .

Hy d r olo i j i c  d at a  used  i n  t h e  ev a l u a t i o n  p er t a i n s  to

p resen t  day c o n d i t i on :;  w i t h  rue cons i d er a t  ion  g iven  to f u t u r e

deve lopment .

b
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‘
; 
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SECTION 6 - DAM STAB I L I T Y

6.1 Foundation and Abutments: The dam site is located

- 
wi th in  the southeas t  por t ion of the Appa lach i an  Pla teau

( loca ll y Cumberla nd P l a t eau )  Ph ysiographic Province of
- 

Virg in i a .  The Cumberland Pla teau  is a stream dissected

plateau which is underlain by sedimentary rocks up to upper

Pennsy lvan ian  in  age (see Reference 3 , Appendix V I ) .  Through-

out much of Wise County the ground s u r f a c e  is extremely

rugged .

The dam site is under la in  by rocks of the Wise Formation

of Middle to Upper Pennsy lvanian Age. This formation consists

of a l t e rna t ing  beds of sandstone, shale and coal ; however ,

many beds of clay also occur within the formation. In

-

• Wise County the Wise Formation varies in thickness from

2100 to 2300 f t  and th ins  in a no r theas t e r ly d i r e c t i o n .

Bedrock is general ly  f l a t - l ying ; however , the presence

of the Powell Valley anticline (a dome-l ike s t ruc tu re )

causes steepening of bedding dips in the southern part of

the county .

The test borings indicate that the crnbankment is under-

• . lain by a thin veneer of overburden , which in turn , rests

• directly upon bedrock. Below the embankment, approximately

15 f t  of overburden  soils  c o n s i s t i n g  of sandy  a rave ls ,

• sandy c lay  and sand and rock f r a g m e n t s  were penetrated in

Boring BW-2 before t e rmina t ing  the boring on bedrock . Only

1.5 ft of overburden was encountered in Boring BW-3 and

-21- 
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t hit ~ ~ -:uuh ‘a i l k u l k - u l  t I i 1 1 m~ - IS - u l i -  1 null I V ri ot ~~~I ‘t~O I t a I d i n  ~~~ i u~u

n t ’ —  I . I’imt ’ 5~~IiltI’~ 5 I d V t  1 i i i  b u i r i g  u.’ - I mae u pu s t - l i t  S I

depos i t nil  ~ I ~I V O  i S  ~d’ i cli  u s t upon  u d u a l  so i Is. The

t’o r jug l a g : ;  show ( l i t ’ o V e F l ’ u l u  i l en  m a t  o t i  .1IS I S  h t ’ i  1 1 7  n o n —

pl u s t  ic  t -x c o p t l o u  a ~ t t l a y -c a t  ~~m n d y  c l ay  w h i c h  d i r e c t l y

widt  i 1 L’s t t i e  q u ave 1 i U Uo i nq t~~W 2 . The her  i .‘ o u i  t a 1 ex t  en t

~ f t u e  s,i ri d y ci a y i ~
-; ru e  t ~ zu o w n

.2 l- unb.tuu kuuieui t : A c i  ess sect  i on  t h r o u g h  ( hue t - u n i - ’a n k m n r i t

is pu t -~~n n t  od as ~ ec t i o n  A-—A an I ’l a t e  I of  -‘\~‘j ’em1 ix I . ‘i’he

t !hhan ’k i f l e f l t  is u l’ }’ rt ’ xi m.t t oly 200 ft l a n g , 2 /  f t  h i g h , and

has  a c i  es I w i i i  I hi a t  , ihez i  I I ‘ f t  at  e le v i t i an  2 1 4 in s I

‘I’hmo uipst ream slope  i s  i~~ i t r ‘‘: i uuua t el y 2 . 2 : 1  ( h a i l  : o i i t  . u l  t o

v et  t i ca 1 ) a nil t h i ’ i l o w u n ;  I i earn  si apt ’  i s at  ‘~ u ‘x i m a t  e I y 1 . 8 : I

T h e  m g ’ s t  earn ~ l~~pt ’ is h L u i i h et  nil w i t h  r i pt up w h i c h  ex t  ends

o 4 I t  at  ‘ove poe1 l e ve l  .

5 u s ~-d tipt )ul I he t e s t  t ’o r i ~iq da t a , t im e t l ~~u n i : s - i i t  . lp p O t I -S

t o  c o u t s  i st  o f  a i e a s c u i t h i  v d i  st I net 1 ivet i rig at sand , si l t

aid c i t y  m a t  e r u a l  w h i c h  w o n ’ v i  : ;u i a l ly  c l i s s i  i n t l  as ~~~
t i l ,  ar i d  el. ( i t t  i t i ed t-~o i i  C l a s s  i t i c u t  i o n  t~’~-s I cm) on I he ho I i t1~~7

1 a q s  . The l-u ,t sa  1 8 t o  10 I -~ o f  e~;u i ’ i u m k u u e u i t  I i i i  c o u u s  st  etI o f

si it v t ’ 1 .uy t 0 ~‘1 ay e y  i i  t i i i  o r  i ng i~W I and l~W — . T i m  i s

uuu i t o r  i i i  ~c l  s t i e  I } ‘ n  o s t ’ f lt  ii ) i t  1 I 11i 7 liW 2 , t~h u e  t o  g t - av e l  was

e u u c o u i n t  o r  ad .  ‘Pu n u euua i r i d e r  a t  t h e  i :uh r u i k u i u t ’ii t c o r u s i  st  S

t W i t  i l v  of  S J l n l \ S i  i t  ( w i t h  ~~t uit1 t o  c l iv l l \ e r s )  , w h i c h

i n  l i i i  Ii i S c u ~~’pn ci l y ‘ I t - ~ of ;i  I t  y ~~t n i l  t i i i .

- ‘I-

—: 
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The D i x iana  Dam r i ’ i~a i t e d l y  cont  a i n s  a cl ay c a t  e; Lo\~~-\ - t r ,

the extent of t h e  core  a nd  wh e t  her  t h e  c ar e  i s  k e yed  i nt o

bedrock is not k n o w n . R e v i e w  of  the test b o r i ng  data

i nd ica t e s  t h e  basal 8 to 10 !tI of the e m b a n k m e n t  consists

of low p l a s t i c  s i l t y  c l a y  and cl i y e y  s i l t  m a t e r i a l s  a t  o n l y

two bo r ing  l o c a t i o n s .  The b o r i n g s  do not c o n f i r m  t h e

existence of the c l ay  core .

6.3 Evaluation :

6 . 3 . 1  F o u n d a t i o n  and  A b u t m e n t s :  Darn f o u n d a t i o n s  m u s t

he eval n a ted  on t he  bas i s  of pot  en t i a l  s e t t l e m e n t , si i d i ng

and seepage. Excessive s e t t l e m e n t  of t h e  darn is not bel ieved

t o  be a p r o b l e m  because  the  s t t u c t u u - e nests upon f i r m  to

very compact overbu rden soi ls  and fairly competen t  w eat her e d

sands tone .

• The P i g g a r t  coal seam , w h i c h  has  been m i n e d  e x te n s i v e l y

in  the sur round ing  area , is exposed above t h e  ci est  of the

impoundment. Consequently ,  abandoned mine shafts do not

appa ly ex i s t  be l ow the einb i nkment  . Subs i (lence ccl a t ed

to m i n esh a f t  collapse does not appear to be a problem .

Sliding within the found ation bedrock would not normall y

appear to he a problem based upon t h e  p u e s i ice o f  bed rock ,

p l r t  i cu l ar l y san d st on e s  and ~-~ I u . u I t S  a f  t h e  W i s e  i-’o r i n t t  i on .

A t- ev i c w  of the geolog ic l i t  e r i t  ur e ;  lmc ’we v r ’r  , i n d i c . m t c s  he

ir .~ny beds of  cl ay sh u l es ‘ t~~~ i ~ .i t h i n  t he  ~ e u  m i t :  i o n .  i~~i :~& d

upon the  present  hei g ht of the darn and its reported safe

per formance  for  27 y ear s , f a i l ure re la ted  to s l i d i ng  does

not appear l i k e l y .
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The j o t~~:it  i a l  for  S t - & ~~~
) gO ex i s t s wi t h i n  the foun d at ion

s i n ce the  darn appears  t o  be fo un de d , at i t  a st in ~~ r t , on

a l l u v i a l , c ol lu v ia l  and/or  r e s i d u a l  s o i ls  possessing  various

u-ates of p e r me ab i l i t y .  A p p r o x i m a t e l y 15 f t  of o v c u b u r d & ’n

was peuue t rated in Boring BW-2 before encountering bedrock .

The permeability of underl y ing bedrock may a lso vary

considL’rdbly ,  based upon compos i t i o n , diqrt’e of fia ct u n i n g

and weathering . Although the condition of the underl y ing

bedrock i s no t know n , some seepage should be expected in

the upper portion of the h e d i oc k . It  i s  not known wh eth er

a key trench was included in the const ruction of the clay

cor ey however , it s absence is s ug ge s t e d  by t -he ext  u c u n e ly

moist condition which exists along the entire downstream

toe of the dam. This appears to be the result of seepage

through or beneath the dam. The water levels measured in

the water observation wells generall y correspond with the

elevations of saturated areas and seepayes located in the

downstream slope.

The abu tment slopes were considered safe and stable at

the time of Ihe inspection . Only minor sioug hing was

observ ed , p a r t i c u l a r ly in  t h e  basal  15 ft of the emergency

spiliway.

6. 3. 2 Em b a n k m e n t :  No undue sc ’ tt  I crnent or cracking was

• no ted  at  I he t i m e  of in s pec t  i a n .  TI -te st ’epaye e l — s e u v e d  is

apparent ly  related to seepage through the dam. I t  appears

-24- 
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b u t  he en- 1 - i r u k : ; i i t  is t i e g u u t  e t a r  i i i  mal peal l e ve l  w i t h

w a t e r  i t  e I v u t  ion 2308± rnsl

~ t u b i  I i ty an t I yses w e t  e p f a n  nuod b y U ’ Appo i on  i i  I at t he

pr  e p t s d  nod i f l e a  t i o n s  and  a t o  ;u i n u n n i .~~d on P1 it o 3 ,

~ pp n u d  ix  I .  A n ; a l y s e s  ~e n  e p t  f o u m e d  u s i n g  t h e  ~‘eu ;:~~u t  ci-

proy cam SI’ARI, , devol  oped by Pu r d ’ i e  Vn i v e t  s i t  y le t - I he

r n d i a r ~a St  a t e  t i i t 1h w a y  ( ‘an u f l i s s  i o n .  ~~P ’\hI  so l ve s  at -n e t  u i  s l o p e

s tab i l i t y  pu abi  ems by an a dap t  it  i o n  of  t h e  Med i f i n d  ~ i s hop

Method  of Si  i ( ‘es . A sea t en 1 i sI i umg 01 S PAUh was submit ted

t o  M SII A in  A ugu s t  1 176 and i s  t r o t  I u ic i  uded h in t ci n . ‘f lu e

f act o r s  of s a f e t y  arid c i i  t i ca l f a i  l i t r e  sit u f a ces  a r e  shown

en P l a t e  3 , A l I e u u l i x  I .  ‘l ime s t a b i l i t y  u r u i l v s t ’ s w e t e  p er  f o u - r n —

od l e t- both stat ic and p:u ndes t .u t  i c (s c  i s u n i c )  ~~ u u  t h q t u ak e

1 oad i rig cases ar id  un i  i i i  mum f a c t  ors  of sa f e t y  o t L~ 4 and

1 . 43 we u n  dot  t u t u  m c d , t e spec t i vo l  y . Si nce I In ’ d i m  w i 1 1 he

• mod i f ie d  i n  ( lie n i e i r  l i i i  t i l e  t u i d  st u b i  1 i t  y i n t l  ~ -;es h ive

been pe r fo r med for  I h i  s rued i t i c i t i o n , no add i t  i an a l  I ud i cs

a t -e u econuur nd~ ‘d t o ev il nat n t ho st .ib II it of t he ‘x i  st  I

dam.
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Si-~C i ’ ION 7 — A~~~ i-:~~~ ’ : N 1 ’ / k i - : ~~ U AL !‘1b~~S~~i~J S

7.1 Darn ,- \ - ; s t u~t t r i t :  Dix ian - t a Darn at  the time of i u a a ect  ion

aj p u t  ad i i i  good O p e r a t  l u g  cozuth I ion . The sp i i i~ y w l l  pass

30 p er c e n t  of t -h e PMF w i t  h out  ov c ct op ~i i  ng t h e  dam.  The SDF

is the ½ PMF and t h e  spi I iway i s  consi  dt rnd i nadet~u a te . The 51W

will overtop the clam by 1.1 f t  for  1 hour .

There is no apparent  problem t h a t  r e q u i r e s  i unmed i a t  e remed i a 1

measures for the norma l pool conditions based on the visual

i n s p e c t  ion and a r ev iew of e x i s t  ing records .  rho a c t u a l  em-

bankment structure appears to be similar to the drawings

developed by D’Appolonia. The (lam is to be modified i n  the

near  fu t u r e  and st ab i l i t y  a n a l yses ha ve been per foi-tu ed fo r t he

modi lied struc ture. Data , met bed s, and recornniencIa t io ns

developed by the c o n s u l t a n t  a r e  a deq u a t e  f o r  th e  p resen t

p lan  and  add i L iona l s t u d ie s  a re  not neeess1  ry

7. 2 R em ed i a l  M ea su r e s :  There is  no immed i~i te  need for

c e’~med i al  measures ;  however , t h e  fo t low i ng ma i n t  c u t  nec and

mon t a r  i n g  p rocedur es  shou ld  be imp lemen ted  w i t h i n  12 m o n t  u s .

7. . .  1 Pho g l a s s  and wood s a l o ng  I he dci nm c re st -  , slopes  and

w i t h  i n t h e  eme rg en cy  sp i I i w ay  s h ou l d  be ci i  t twi ce per year ,

si - ale  r ab l  v i n the cpr i ny aed f a l l

—2 6— 
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7 . . . 2 -‘\ 1 1 • i 0 a ~s et  u i  - - - • - i I’ - • u  1 -

t t tam 1 eu e ~ - iueu  Id I ‘e ~an it at  ed ~~~~ . i I ~~
- n 1 , t a i - 

~~
- a I

a r m y  i n o n  a - i  se m u m  I I ows . l’h i s  w I 1 1 ‘e ~~ ~~~~ :~ ~~~- i i  m i i i  t i I t to

umued i I i  e&1 st t tIt~ t t i r e  i S O(~~I -
~ I t i r e  I ed

7 . 2 . 3 ~ t an I lie s pill way i s 1 ‘o i nmg i~~ ~~l i ed t 0 Ct ‘5 I ~ i iii

a t i-ti ’ i r u p r o v t u n u e n t  
~~ an wi t  i cii i s  u d e 1 u u t  e , t h e t o  i t o  no

- m e d i a l  n e • u s t u t  as r equ I t e d  f ar  t i m e  spi I l w u v

I
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VIEW OF DOWNSTREAM CHANNEL AREA
( NOTE : STATE ROADWAY TO LEFT OF OUTLET CHANNEL ) I

11—2 
I

_ _  A ~~~~~~~ - - -~~- ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~



____  _ _ _ _ _ _  — --~~~ —~~~~

I

La 

‘

~~~~~~~~~~~~~~~~~~~~~~~9~~~~~~~~~~~~
3

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

’
ibø 

A

• -& ~~~~~~~~ • .. ~“i~~~~~~l~~~~~’

~r — ,  ‘ i.’. 
~~~~~ 

• 
~ 

~ -

‘ 
~~~~~~~~~~~~ 

~~~~~~~~~~~~~~ ~4~~~~t 4

‘~ 
~~~~j 0 1~

’?~~~ ~~ -

I, 
~~~~~ 

v

m’~~~4i ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ‘~~~~
‘ ~- • •- -- -

V I t~W 0!. LI I”1’ Anu11 r i!- N’l’

11—3

a
— 

~~~~~ I l*/’~~~~~5~~-~~~~.

_______  -- --~~ - • - -~~~~~_~~~~~~~~~~I ~~~~~~~ --— — . _ _____ _____ __ _ .;______4_ A_~ - - --
_ ---



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

P

PRINC I PAL SPIL LW AY DISC h AR GE

- 

“-4



____ 

_ _ _ _ _

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

S

‘.4

- .  4
I ’ ‘

• . .•

‘- 
•~ :~

‘- . •~ 
—

S

. 
•
~~~“

•
~~ • 

j i~• ‘
4 . 

~~~ 
.

~.1- -‘ ‘ “

~~~~~~~~~
-
~

‘

~~~~~~~~~~ ,

- ‘-~~~~~~~~~.‘
I’ 

-r
~l~~~~~~~~’~

-

••
~~~~~~~

-
~~~ 

. -I
~~

.
f ’
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DOWNSTREAM FACE OF EARTH rU3ANKIIENT
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1 . 2 I Jumim sua I oVt ’ric Ut : No u n u s ua l  moveme f it  S were no ietI

on t he  dam ii i  (I e w m l s t  rO llS  b e y a n i ~1 t hi’ embankment  toe.

1. ~ ~ l eu -d i  I n~ ; or Id ~M e n :  Na si o i i - ; b  I ng or eras i on  w~ l : ;

noted oni t he ersI 1 .1 n i k r r i ~ ‘ i i  ~ Sa iu t  C r i;  ion  W as  noted in the

b’~~~i l~ f t  of t h - ~’ e~s- rge:a-~
1 .4  Al iqrmmeru t : Time v er t i c a l  and hot i :‘emitai al i y nment  of 4 -

the dam was  v i s u a l l y  observed and ~ ‘ a u  m e d  to be satisfactory. -

UpsI t eam and downst  i-cant :1 1 0 1A m ; at e 2 . 2: 1 and 1 .8 :  1 , r espect i vely

1. S R i p t  t i p :  Rj p r ap ,  con s i st ing  of sandstone bl ocks 1 to

3 ft lotig . exterm ds 3 to 4 ft above watet- level on the upstream

slope . The r ip rap  qeneral I y showed no di spi accrues I. or w a s h i ng  -

and appeared to be in  proper a I i  qu i rn en  t .

1 . 6  Junc t ions : The l e f t  a bu t m e n t  tics into the adjacent

road . The emergency s p i l l  way sepa r a t  es t h e  enib ankniont  f r o m

the r k gb t a b u t me nt  • which cons i st s of modem-a t el y s teep  to s t eep

— hi ghl y Ve q ot a t e~l n a t u ra l  s lopes . .  I t  appears t h a t  some f i l l

cons i st I ng of rock and s o i l  debr i s  occurs above the emergency

s p i l l w a y.

1 . 7 Seer+aqt ’: I ron—sta ined  seepage e st i m a t e d  at about one

gpm and 8—10 f t~ be i ow norma l pea l was encountered a lo ng the

lef t and r i ght  dowustu-eam abu tmen t  embankment j u n c t i o n s  in

areas c on t a i  f l i n g  a b u n d a n t  cat Ia i Is and m a r sh  g rass . The down—

stream tot ’ of the st cucture  was a l so  sa tu t - a led

1 . 8 S t . m f f G~~~c: None found .

1.9 Drains: None.

~~~ 2 Out l o t  S- t -a Ns

2.1 I nt a ~~~ - Jtr IlOtu ’ e: T1im ’t~. is flO in t a k e  structure.

1 1 1 — 2
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0 .1 ~~-t  i 2 , t:tm ~~- l : ~~~~~. : O y t - - t t t ’1\ ~ 2 f t  i5- i d1 ’ t 1 - i I  1 It

‘C I)  ~~i t  A I H i t  I ‘lur~~o ~~el t ’t  d o  ni : - ‘ :  ‘s .

A -) ~‘ . S .  — I’- _ . , me: • -~ -a~ \ - - o :

3 0 v - • W a 1 1 w -

3. 1 CI ~~~~~ ’~~C ~~~~~ ~ t 1~~~Ii - i ~~j S C \~i A I I i t t ’I V  2 3  ft ~~~~~

3. 2 fl~ s1 - b a r re t ’ l ; t a i t ’l :  2 3  f t  wide , & ‘ t t t h , 0 A t ’.~o iLIl

- - h I :  - HI is t Ii 2: 1 ue si t~~~’ ’t i

4 ~h ’s t ’r vo i  r :

4 . 1 1 a~ ‘0:; : ~~ ‘do m a t  e l y si ~~~ ‘p t o  st  e ap  Ia’av i I v~~~ ’ adoil

si ~‘~~‘s S t i t  m e u n d  t h e  i ; l j H + U l i d I : i & - n t -

4 . 2  ~~t -t Iai ’ I i t • l t  e ’n :  ~~aiIi0 SL - d i m o n t  ~~as  0 1 ’ - A O I  k- ed . m t  t he  u !-~-~’r -

1 :ni  1~~ of t ht ’ res - t \ - -o i r .

5 Da~cn s t  t t iii C han n ~~1:

5. 1 Cond i t  1 d t~~ L~l iO  - ‘h i n i n e l  is 2 f t  is d~’ and 1 ft deep  and

i i  i ’A; i~ 11 i i i  fl a a r l t ~ sad 11 (r ~A~i J~1 a I n 1 00 1 t_ -
~ w i  do s i t  h 1 . ~‘ : I si ‘~‘o

5 . 2  ~ 1 a~~s’s: ~ t m ’~~p, si r o t l c d  s it  t i t ’al ~ 1 e~’~a~ 00d m t o  t im e
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6 .  1. ‘- - ‘ : i t :  -~~~:i t  a t  d i i : N on e
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The ft~c~ l ity ~~H S ~~~~ ct.Ia~c.d f r o m  the Old r-~-n C~-al Ce-a.; any by Flat CHp

~4in’i:g C: 1 -Il:i ~~ in 1917. The t e ~ c- .rniar h i r  -d ~~. D’;~.1-~-c’ lc’ riia Cc’n~~uIt~~i-ig
Engfr~’tai -s, F 1 t t - b :Ir~ h , • ; t t y lv .-:sia to d c-~- 1op a sui~~nmbie plan to
rehab luit: -te t I e  facility. Their plan , ~ait ed ~tarch 1979, incle I~-s - n
engint’t-r l rng d-~sian 

I &T,a~trt ~- atItIad “Tic~ cae’d l’ -t~i 1fIi-atl on :amd r ’i t i t r e

Coa l ~~t - f t :1 e D i i ~ t e Ii ~~l ~~~~~ k ind 16 at  1~~c i a r d  s ize • -ii ~~’ tnt ’e r ing th:  -~~:i gs.

~~~~~~~ 
F’ti 0i~fS

Consi dering a change in ownership there are no pertinent previous DTS~
reports  other than site visits which are not listed herein,

REV IEW COMMENTS - -

The pr inary  th rus t  of the design is to ra ise the damn einbanknent crest
7 feet , enlarge the pr inc ipal (right abutment)  spiliway and construct a
massive shot rock buttress on the downstream slope a f t e r  p lacing a - .
filter blanket. The two gated decant pipea through the e~bankmcnt wi ll
be sealed with grout.  The enlarged princi pal spiliway can aecouiuaodate
sli gh t ly  less tha n 0 5  probable in-a mdmnum preci pitation (PMP) at a dep th fof 3.3 feet .  Excess storm runoff  that produces reservoir depths greate r -

than 3.3 feet above the principal sp iliway invert will flow out of the
oii~~i!scnit a long  State  HI ghway 620 (e~nergericy sp il iway) bordering the

lef t  abutu ent .  With both sp illuays in operat ion d u rin g  a 6—hour PHP
event , anni p le fre eboard is provided.

The p lan is bas ically sound ; however, there are a nutaber of questions
which should be a ddr e ssed.

1. Prov ide a sp iliway channel-profi le  for this fac i l i ty  and in all
future submittals. This should include the inlet invert elevation
to aid the contractor.

2. The inclusion of n-in.-mller size riprap for the principal spiliway
lining and slope prot .~ctlin for State l~ighway 620 Its required to form
a n~~re compact , erosion resistant mass. A gradation hand is required.

3. The specific;ttions state that shot rock will be segregated from
overly ing ~iol l; however , there is no screening pi avision. A qualified
eng ineer or representative of the consultnnt should be on the site
dur ing this o p . i t - t iO n .

4. The use of ci -t-- ’1~’-d rock for the 2--foot--thlc-k filter blanket on the
• - - 1- :: ‘- -~~t f ~~~ ia ~ s v - ~~ in t I- it  m i t - i  t I t e r  in - ’ ‘-‘ c.~ 1 1 :‘e ‘s r f i ne s  ct - it  t n t

have - -n estahl i~ h.-d. It Is st~1 -~~ -~~t~~d that t I e  st  ;me size  not e x - - -d
1—1/2 inche s and that ninus  D200 - ; aLer ia l  be Un ited to not iaore than  3
petce nt. This further suggests ut ili~ stion of a nia nu facture d ~- i t e r I a l.
Gradation  tests representative of the material to he p laced should be
s’ibaf tted.

- 
-
~-5-- - __
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5. The i -, t t e - r l a l  i - -ed for  r a i s i n g  t he  t - : : I - a ~~:~~~ - i a a t  deacrihed as being “the
most - -n ~~cah le  soil av a i l  able” I c i n I d  he l o c a t e d  by the c o n s u l t a n t  .-~nd
define d by app r opr i a te  ie-~ex ;-re ~~er ty  t ,- a t s . Tt-st data should he
submitte d prio r t o p

i •c- n t .

6. SInce the pri--~iry element used In the slope s t a b i l i t y  anal ysis  is
• the rock b u t t r es s , the ~n - ndeqn ~ncy of t in e  t r i a x t a l  t -sting on the n -- hank—

meat materi al is not a considn-iati on. However , in f u t u r e  subra it t a l s
where the c r i t i ca l  fa i lu re  su r f a c e  ex t end s  into earth materials , the
test dat a and pr oce dure  will be more closel y s c r u t i n i z e d .

7. The use of visual  soil c l a s s i fic a ti on s  w i l l  not be accep tab le  in
f u t u r e  reports without a substant ial  number of cons i s ten t  test  r e su l t s .  J -

~
A tabu lated suimnary of test data shoul d he included in every submit ta l .
The consult ant should provide index p roperty data on the “san dy silt ”
foundation at this site.

8. Insufficient  reservoir topography increased the review period.
Future submittals , lacking adequate mapping Informat ion will be returned .

- 

CONCLUSIO N A1~D RECO}~FNDATIONS

The deficiencieS noted herein are minor and re la t ively simple to remedy.
Most of the problems have been discussed with the desi gner and a general
agreement has been reached . The plan Is recommended f o r  approval pro—
vided the noted deficiencies are corrected. If there are any questions ,
please contact this office.

Ste~~~en V. Dinytriw
CI~/tl Engineer

Approved :

~~~~~ 
~

-
~y 29 , 1979

robert I. Fu~~moto, Chief
M ine W a ste Branch

~~~
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8.0 ~-:or i F i CA ~ ~;S t O  ~- ‘ -~~-~~ P ‘- : -~~~-;R ~~~~~~~ ‘D 1R

8.1 -~~~QAL

The F O L i i f t c a t f O f l S  ~~U C nt i’d la  n . m  f at r t~~ n~~~~- - - - r n p  ~- - e t . - r  i a - i  v o ir  I n c l u d e :

• !than~~~:m l ug  the & - . is  ~ ug 10 - t -h at n - e l  dt- - a ut  I t  nes
by filling the p1 pes with ~ 1 ’ m i t  anid r.- : -av t n g  the

- valve house. -

• Ceust m e t  lug a dr a l  n . .~~e h i  ;nr k  - -t  on t i n e  d.~~ I ma t ream
fac ~c of the e xi s t  lug ~ i-a o~i-I t-u t to p r even t  p i p ing  -~~

(internal erosion) of the finc -n ; ; a i n n e d  sot is In t o
the “sh ot ” roc k b u t t re s s .

• R e - g r a d i n g  t he e x i s t i n g  sp l1 l~~ .y t o  d l v i i t t i e  st o r m s
flow around the toe of time -I- ,n ’p~~~-n t  h i n t  t i t ~~~S.

• Const r u c t i n g  a shot rock h n n t t r n -ss and r a i~~In g  t he
crest  of the  -nban1~~ - -nt  fr e I ~ El n - v a t  ~on 2314 t o
E l t - ~-a t  I o n  2 321 i n  ~tr n it~r to 1~n e v l I e  S I l I f i t i e  ut
f r c-eh cn .i rd to r out e  t I m e  80 ~ I n n i n t  n~ 1P a I em In . n rn nmin d
the  niain1~ment  u t i l i z i n g  the r n~~ i .ded sp i l i w ay  and
S t a t e  Route  620.

• Possible  in s t a l l a t i o n  of a si phon s y st e m  t o  n’a~ i n —
1 a in t he I i~ij ’ o m n n i d r n o nt  1 n - v e l  a t  F h ~ .e t ion 2 ‘~6 in
order to provide  the c ap a l ) l l tt y  of s t o r i n g  t h e
l0—ye.-ir, 24--hour storm while sn i r  f ace  n a t n i n g  t h e
Ta~ g;n r t  c-cal seam. This wt:nnld only he req~nh t~d
for an ~pp1o~ i tIante two -year ~

). - r i n -)d I f  t ine  n -

water  I I p o n 1 n m t ~ cut  Is used fo r  s . i  I - - ~ t a t  I on con —

t r o t ,  The si phon w i l l  not  he ~can- ; t r on -t ed  n m n t  i i
required for surface min ing opi~ r . e t  i o ns .

‘Ilee ~d1fications to the ake ’u~m w,- n t e r t : p o ~io l - - - n t  ~~e - n e  li - - i - a - el i n  u - c n n  —

dance  m~i t h  prudent ~~~a .  r i n g  p r . i n ’t I ce  and  .- n n n  it f - .Ie i - a l  (~~-9 A no d

n ’-~) 
-
~~~~~ .;t t e  (‘~~‘- Q  e d - - f l  ~) ~e~ e n i a ; o l y n - i  1 t n  Ia  f& n r  h~~~ tmn. Uug f . e c i l  —

i t  -ics. S4nce t h i s  at  rnnc t mi re is n -- tp’i n l e of - ; -~~e all nig o m e  t lana 70 .ee I -

f - -et , has  n -~~~ c’ n t  I :  ‘~)nt of ~E. f . - ’ t  1 ‘ -~ 7 , )~~ f~ - t o~- - ; t  mm

of the a-~1 c~ - i ~ ic. p~ 
it , I t  i~; e~~~~~ a~ l i d  ;n~~ a t~ I a a s  C a t r- n i r t  i n n

As a i o s n i l t , t i n e  pm c ’p e r  ~l - s i gn st o r m  c e s i a t s  of the 80 p . m  - n - m m t  I M P .

TI-n e f o11-m ~-~ng ~ ct I c i m s  p r e s e nt  the i - o~1t f I c . t t  ~~-us t o  the mna i~eup vat or

r n - - a - n  vo l  r - - s ~:le ~~i. ri In  p lan  and s n - c t  io~ t i~ Fl ~nn r e  16. 

-~~~~~- - - i ~~~~~i___ C ---
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-

IC  u) . -t at  I ng  10— inch - t i !  a c t  er at  n O l  ~~ -: ~n mt  i f  fl -a  w i l l  be-  p 1 mn ~~~, ’d by
— p- - I p m r .~ C~~- I - t 1 t i n to  t h e  p ipes. To i - l n i m lz e  t h e  ~~i n - - ; s i r o  l i e - e d  In  t in e

n m - ca n t  l i m m o ~ dut  lug the  f i l lin g ,  t h e  - p t - t i l l ’ n i t  sincn m 1 d he 1 ( ‘we ’r ( ’d as

e s  p r ac t feat .  The d o w n n - t  U - I l l  end of t i n e  - - .1  ~. t  l ag  1 i a n -S - i n n ’ i i l d  be

f’it ted with a f l a n g e d  ~- v n m n i e c t i o n  to  f . e c i l  I t a t e  the p1 mngg tmm g n n ’ t L  at  l ean s .

An ~~~~~~ ly e  (- e - l n ef lt  m i x should be used and shou ld  con s i s t  of t h e

f o l l ow i n g :

• Comp ressive S t ren g t h  at 28 Days 2,000 psi
S Bent o n it e  2 t o  S pt - r e t -n t
• ‘,~ater—Cerne nt Ratio 0.5

The viscosity of the gro ut  should  be ad ju s t e d  t i n n  eetig h 1n , h l l  t t on  of

hentonlte  dur ing the op era t ion  to suit pump ing and p l u g g ing  of t he

pipes. Approximately six to t en  n-ubic y ar d s  of grou t  will he-

to  t i l l  the p i pes. t’pou n - ia -
~p l ct ion of the p u -u p i ng op .- i t I , t inn .

exis t lug v a l v e s  should he closed to prevent  the c i n u m e r e - t e  grout h e m

d r a i n in g  out .

8.3 !~~.A1NAGE BLANKET

A d ra inage  b lanket  w i l l  be constructed against the down st ream face  of

t i n e  .-x m S t  mu g e - I - t l a m u k c m t n t  f rom ElevatIon 2410 to the  toe  of t h e  . i h e i n ~~~ -j i t

The di - n i n I n g e  blanket will  consist of time f e l l  owing It tan s:

• A laye r of f it t e r  cloth p laced on l b . ’ n - x t s t  log
f a c e  of the ;mikeup w at er  n - amb ;nnle -a-n t  t o  1 m e v ,  n t
m t  e rn ,i l  e ros ion (p i p ing)  of t h e  f l a t  - : - r u i m t e -t i

• u a n t n - m - t a l s  v i t ht n  the  • n~h e . ’n .-at . . t1a t t l t t -r
clo th  shou ld  he p I nce d w i t h  a . i n i  i ’ m  ~~ n - ~~ -~
foot  o ver l a p  .ead  e x t  end h- - v nm j  e i t ’ii ~i i i  a - ‘if ,
ty ing Into the ~atanal hillside.

• ~- l ~ 11er shot ro~’k or o i l  - m a t 1 ’  p 1 -c d . n s .  i n - n t
• t h - -- f i l t e r  cloth t o  j ’r o n - e - t  t~~- m ’ l~~l’~~. -~ f r i a r  -

age I CI r I n g  ‘
- c n n  n t  n u t  I cia of time I a n  gt’ rock 1-ant t n . - a a

A iii  n-n t anan thickness  of two fe et  of u - i t  t r i a l  Is
r eq u i r e d  over the e n t i r e  area .

8.4 S ? l T 1 ~~AY

The ex i s ting  sp i liway a li gnment w i l l  be a l te red  to t’bliflflOl the disehan ge

- cnns t  r e - ann  of the proposed buttre ss t co . lime ap i I iway a l l  gnn ~ . - n n t  l eSd d i ’  - 

-

L I ~~~~
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of l 1 n~~ i : 1 on t h e  r-as t  and e - i -  t n- -~ 
- a , - p -a I v t - i  y , l~~~aI 1 d 1’. n a lii —

t , n i a e d .  Tine ’ slope of the ap ll’1~~~v ~m - - - : ~~d be- a -~~n Y - n  of ~n .c p e n  i - -nt

w i t h  a d - p t h  of 7.5 f e e -t  m e !  f l t , e l  n~ d to t h e  t c ie -  of t i n e  h u t  I i  i n n S  • Any

p en t io n of the sp i l lway  not  cxc n v . n t c d  in  ~oe~k sh o u l d  he I m i d  w i t h  i n n  cc

sh ot roc k ( two- ~foot d L i m e t  n ’r) f ro :n the  su r f . e n ’e m in e  op. - i  e l  i on s .

8.5 KU TT RFSS

The shot i-oc k b u t t  ress w i l l  be c o n na t  n u ct e d  mis l ug  su rface ml inc spo il  m c —

s u i t ing f rom proposed m i n i n g  opt - r a t i o n S  In the  v i c i n i t y .  The m ock

should be p laced by end dump ing int o the v a l l e y  and apr  cad w i t h  heavy

e ar t h m o v in g  unn ~-mc h inery .  l ar g e  vo ids  should he ehoke-d wi th n I l l - l i m n r  rock

to ma i n t ai n  a s tab le  n - n iamn kna ’nt n - o uf i gu r . nt  Io n. S ur f i c i a l  n~el1s  i-n l i tnu l d

be segregated before  p lacement  of the rock to n I l n i l u n t a i n  a r e l a t  Iv e ly  f ree—

draining but t ress .

Lar ger shot rock (greater  than two f e c i t  in di n n a - t e r )  should be p l a - e - d  on

the exis t ing na tu ra l  slope from the toe of the embankm ent  to St a t e  R o u t e

620 to protect the natu ra l  h i l l s ide  from severe ero s ion  should t i n e
— roadway be ac t iva ted  as a sp il iway d u r i n g  a at orm . The lmy d r . u n u l  ics of

the reservoi r emban~inent are discussed i n de ta il  In Sec t ion  10.2 . - 
-

The foundat ion for the buttress Is wet and r e l at i v e l y  eo I p n  e m s  t h i n ’.

Consequently, to avoid potential problems w it h  these n s n n t e r i a l s , time
buttress was desi gned with a very f l a t  outside slope (4: 1) and a i-eta-

t ively f ree  d r a i n i n g  n i i t  en -al . ‘lime h u n t t r i ’~ns I t s e l f  se l veS as a t o e  -

drain. Any seit 1 - n e - n t  viii eb  occurs a f t e r  cC’nst r n i c t  Ion s le o n n i d  be n ot i -’d
and addit i- ’nnat material, placed to achieve the  required n’rn ’st  cl - v - u t  ion.

A si-al con s i s t i n g  of a 10--loot - wi d e  zone of in ’ s- ca t  ! m n n ’ e - t a -~~l~ le  soil
avail ~nle is also rn - n ‘ i n  1 m l e ~~

; t I n e  a m-n t n e ’ n I l  f .~ -e- 0 U m I I i  ~~~ S C  p e e

t hu -oug h the upper  p o r t i o n  of the bu t t r e s s , as shown in FI gur e  16.

8.6 SI P h ON SY STF2I (Temporary for Scu m - f ac e  M I n i n g )

A si phon m y  st cnn may be In st a l led to un -n t n t  a In the U e - a e -  I Vt ) I t  I n n n p e ) m m n n d n n e ’ n t

level at E levation 2296 Cot sedimenta t ion control of the proposed su r f ace  
-
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mining . The siphon consists of an eight—in ch—di-nra~ter polyvinyichionide

(PVC) pipe, upstream check valve , and downstream~ butterfl y valve as shown

In Figure 16. Storm water that collects in t h e  reservoi r  w il l  be si phoned

off  a f t e r  the system is pr imed. Priming requires  that  both valves be

closed and water pumped Into the pipe through a tee lo c a t e d  at the maximum

elevation of the pipe. Specifications and nnariufacturers recommendations

for the siphon equipment are shown in Figure 16 and in the guideline

technical specifications in FIgure 19.

The siphon is designed to decant the makeup water reservoir to Elevation

2296 in order to provide retention of the 10—year , 24—hour storm below

the spiliway outlet. Drawdown of the reservoir by the siphon for this

storm will require less than 10 days. Retention of storms larger than

the 10—year recurrence interval for sedimentation control is not required

by state or federal regulatory agencies and is controlled by the spiliway

outlet works. -

The siphon inlet and check valve will be supported by a saddle as shown - 
- -

in detail in Figure 16. The siphon inlet riser should be slotted and a

trash rack attached to prevent clogging. A pad- constructed of surface

mine spoil rock will form a platform for the siphon inlet works. During

cold weather, no water should be allowed to remain in the siphon when

not in operat ion .

If the mak eup water reservoir is not used for sed iment a t ion  control

associated with su rface  mining act ivit ies , then the siphon wi l l  not be

•constructed. The spil lway will serve as the only outl et for storm

water. If necessa ry to evacuate water below the sp iliway, pumps can be
unobilized , as required.
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