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DEPARTMENT OF THE ARMY

NASHVILLE DISTIICT, CORPS OF RNGINEERS
P. 0. BOX 1070
NASHYILLE, TENNESSEK 37202

 eence meren va 2 SEP 1981

Honorable Lamar Alexander
Governor of Tennessee
Nashville, TN 37219

Dear Governor Alexander:

Furnished herewith is the Phase 1 Investigation Report on Candlewood Lake Dan
near Bolivar, Tennessee. The report was _prepared under the authority and pro-
visions of PL 92-367, the National Dam Inspection Act, dated 8 August 1972,

The report presents details of the field inspection, background information,
technical analyses, findings, and recommendations for improving the condition
of the dam.

Based upon the inspection and subsequent evaluation, Candlewood Lake Dam is
classified as stgnificantly deficient due to excessive erosion of the embank-
ment and emergency spillway.

We do not consider thiis an emergency situation at this time, but the recoamen-
dation concerning repair and stabilization of all erosion on the dam and
others contained in this report should be undertaken in the near future.

Public releasc of the report and initiation of public statements fall within
your prerogative. lHowever, under provisions of the Freedom of Information
Act, the Corps of Engineers 1is required to respond fully to inquiries on
information contained in the report and to make it accessible for review on
requeste. ’

Your assistance in keeping me informed of any further developments will be
appreciated.

Sincerely, - -- ~
N
i
v
1 Incl LEE W. TUCKER
As stated Colonel, Corps of Engineers
Commander

CFk:

Mr. Robert A. Hunt, Director
Division of Water Resources
4721 Trousdale Drive
Nashville, TN 37220
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PHASE I INSPECTION REPORT
NATIONAL DAM SAFETY PROGRAM

Name Of Dam @000 seeOePRsOOEDEOIGEOESIOEOODS CandleWOOd Lake

County L B N B B B B IR B B BN BN R N B AR BN BN B BN BN BN BN BN BN BN J Hardman

Stream L B BN BN BN BB B BN B N BE B N NN BN ONCRE RE B NN NN B OB B BN AN ) Trib. of East Fork
of Spring Creek

Date Of INSPECtiOn .ccececsessceacsss January 23 1981

ABSTRACT

This report is based on the findings of a Phase I inspection
of Candlewood Lake Dam. The zoned earthfill embankment is
43.6 feet high and 800 feet long with a crest width of

24 feetl: The embankment slopes are 1V:4,3H upstream and
1v:3.4H downstream. The dam impounds 574 acre-feet at
normal pool-level with 298 acres of flood storage. The
drainage area>is 167 acres. The service spillway is a
steel stand pipe connected to a 30 inch steel pipe passing
under the dam. drawdown drain is a 24 inch gate valve
at the base of the ser. The emergency spillway is an
earth saddle with a ﬁ\{:bolic asphalt control section. The
emergency spillway has“a\maximum depth of 6.1 feet and a
top width of 155 feet. “he dam is in the intermediate size
and high hazard potential category. The reservoir has
sufficient storage/spillway capacity to safely pass the

full PMF. Erosion is evident in the emergency spillway
channel, on the embankment abutment contacts, and on the
downstream slope. Some indications of dispersive soils were
noted on the downstream slope. Also, the downstream slope
appeared to be excessively moist and some standing water

was seen. Due to, these findings, Candlewood Lake Dam is
considered to be ‘significantly deficient”. ,
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SECTION 1 - GENERAL ' ‘

PHASE I INSPECTION REPORT ]
NATIONAL DAM SAFETY PROGRAM

1.1

Authoritx - The Phase 1 inspection of this dam
was carried out under the authority of Tennessee
Code Annotated, Sections 70-2501 to 70-2530, The
Safe Dams Act of 1973, and in cooperation with
the U. S. Army Corps of FEngineers under the
authority of Public Law 92-367, The National Dam
Inspection Act.

Purpose and Scope - The purpose of a Phase I
investigation 1s to develop an engineering
assessment of the general condition of a dam with
respect to safety and stability. This is accom-
plished by conducting a visual inspection,
reviewing any available design and construction
data, and performing appropriate hydraulic,
hydrologic, and other analyses. A comprehensive
description of the Phase I investigation program
is given in Recammended Guidelines for Safety
Inspection of Dams, Department of the Army, Chief
of Fngineers, Washington, D. C. 20314,

Past Inspections - Past inspections of Candlewood
Lake Dam include a cursory inspection by George
Moore and Troy Wedekind of the Tennessee Division
of Water Resources on February 14, 1979. Some
erosion on the downstream slope and the lack of a
vegetative cover on the emergency spillway were
noted at this time. Several inspections were made
during the construction of the dam by FEd 0'Neill
also of the Tennessee Division of Water Resources.

Miscellaneous Details - The day of the inspection
was clear with light breezes and an ambient
temperature of about 45°F. A rainfall had occurred
on February 29, 1981, three days before the
inspection. The rainfall was not sufficient to
raise the lake level to normal elevation but it did
somewhat obscure the normal conditions on the
downstream slope of the dam.

Inspection Team Members -~ The inspection was
conducted by the following State personnel:

Ed O !eill, ' .ief Fngineer
Georg. mor , Regional Engineer
Anthony Privett, Engineering Co-op
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SECTION 2 - PROJECT DESCRIPTION

2.1

2.2

Location - The project is located in Hardeman
County, Tennessee, about 4 miles east of Saulsbury,
Tennessee., The dam is locatgd on the Saulsbury
topographic quadrangle at 89 01'05" west longitude
and 35°902'53" north latitude. Location maps are
provided in Appendix B of this report. The dam
intercepts an unnamed tributary about 1 mile from
the east fork of Spring Creek. The east fork of
Spring Creek flows 5.7 miles to its confluence
with several other creeks to form the mainstem of
Spring Creek.

Description

2.2.1 Embankment (Design data is shown in
parenthesis) - The Candlewood Lake Dam is a zoned
earth embankment dam with a straight alignment,

a maximum height of 43.6 feet (35.8 feet), and

a length of 800 feet (775 feet). The crest width
is 24 feet (30 feet) and the crest elevation is

535 feet msl. The upstream slope is about

1Vv:4.3H (1V:3H) from the water surface to the
crest. The downstream slope is about 1V:3.4H
(1Vv:3H). An asphalt road runs on the crest. The
upstream and downstream slopes are covered by grass.
The dam is located on the Claiborne and Wilcox
formation of the Mississippi Embayment Sediments.
These are irreqularly bedded sands of the Tertiary
Period locally interbedded with lenses and beds of
gray and white clay, silty clay, lignitic clay, and
lignite. A hand auger ‘sample of the embankment
material is a silty clay of group CL in the Unified
Soils Classification system. FEmbankment sketches
are provided in Appendix B.

2.2,2 Service Spillway/Drawdown Drain - Both
facilities are served by a 30" steel pipe riser
and a 30" steel pipe through the dam. The crest
elevation of the riser is 521.0' msl. The draw-
down drain is a 24" gate valve at the base of the
riserc

2.2.3 Emergency Spillway - The emergency spillway,
located at the west abutment of the dam, is parabolic
in shape with a maximum depth of 6.1' and a top
width, at the low point of the dam, of 155'. An
asphalt road covers the control section of the
spillway. The entrance and exit channels have




sparse vegetation. The maximum capacity of the
spillway is estimated to be 4530 cfs. The design
plans call for a trapezoidal spillway with a base
width of 75 feet and side slopes of 1V:3H with a
maximum depth of 2 feet.

2,2.,4 Reservoir and Drainage Area - The reservoir
has a surface area of 43 acres at normal pool
elevation with a fetch of 2000 feet. The normal
impounding capacity of the reservoir is estimated

to be 574 acre-feet with about 298 acre-feet of
flood storage above normal pool. The drainage

area is 167 acres and the predominant soils are
Ruston, Lexington, and Providence. The watershed

is being developed into a medium density residential
subdivision.

2,2.5 Miscellaneous - The dam is currently owned
by the Candlewood Lakes Property Owner's Asso-
ciation (W. J. Arnold, President). The dam was
built in 1976 as a recreational lake for the
Candlewood subdivision being developed by the
Terra Aqua Corporation. The dam was designed by
Ragon Engineering Company with soils testing sub-
contracted to Construction Materials Lab, Inc. The
construction was performed by Frank Mustin of
Memphis and by S & W Construction Company. The
drainage filter under the toe of the dam was
installed about a year after completion of the
initial construction. The installation required
partial excavation of the downstream slope. No
other major repairs have been reported. A
Certificate of operation was issued by the State
in 1976. Ownership of the lake was turned over
to the Property Owner's Association in 1979. No
instrumentation was found.




SECTION 3 - INSPECTION FINDINGS

3.1

Specific Findings

3.1.1 Jug holes (indicative of dispersive soils)
and other erosion are occurring on the downstream
slope. A change in vegetation and erosion patterns
occurs about halfway down the slope at the maximum
section forming a horizontal line across the
downstream slope. A major part of the erosion is
occurring above the line which is apparently the
result of repair work on the downstream slope.

The lower part of the embankment has a much denser
grass cover than the upper part. Some erosion is
occurring near the toe but no evidence of jugging
was seen. Also the entire downstream slope was
wet in comparison with the upstream slope and other
dams seen on the same day. One area of standing
water was found about 5 feet above the toe and

100 feet lefr of the service spillway. No flow

or evidence of the transport of embankment material
was seen.

3.1.2 The emergency spillway entrance and exit
channels and side slopes are almost devoid of
vegetative cover. The exit channel has a
relatively steep slope and some erosion qullies
have formed. A large amount of material has been
mechanically removed from the right edge of the
downstream slope. This could possibly allow flow
to impinge upon the embankment during high stages.

3.1.3 Gullies have formed on both the upstream
and downstream slope on the right embankment
abutment contact. The upstream gully is about
3 feet deep and the downstream gully is about
15 feet deep.

3.1.4 The upstream slope has no wave protection
and some minor erosion and sloughing has occurred.

3.1.5 Standing water was seen in what appears to
be a low area about 25 feet left of the channel
and 50 feet downstream of the toe. No evidence of
flow from the area was seen.

3.1.6 A flow of about 1 gpm was coming from the
service spillway although the water level was
below the spillway crest indicating a possible
leak in the drawdown drain.




]

3.2

3.1.7 According to OCE guidelines, the dam is

in the intermediate size and high hazard petential
classifications. As such, the structure is
required to pass the full probable maximum flood
(PMF). The volume of inflow during the PMF using
Antecedent Moisture Condition II (AMC II) is

381 acre-feet. Analysis indicates that the
structure can safely pass the AMC II PMF with about
5 feet of freeboard. Routing of the 1-10 day
100~-year storm indicates that it will pass the
structure with no flow through the emergency spillway.

3.1.8 The project is located in seismic zone 2.

3.1.9 A sample of the embankment material shows
a silty clay of group CL in the Unified Classifi~
cation System, The sample is a shallow depth
(0.5-2.0') hand auger sample taken near the crest.

3.1.10 This dam is in the high hazard potential
classification as outlined in the OCE guidelines.
Failure of the dam could affect the maintenance

office and the guard shack for the Candlewood f
subdivision, a main line of Southern Railway into
Memphis, and State Highway 57, all of which are
located within 0.2 miles downstream of the dam. |

3.1.11 The measured configuration of the dam
differs considerably from the design plans. The
height of the dam measured from the service
spillway outlet invert is 43.6 feet whereas the
design dimension is 35.8 feet. The normal pool 3
elevations are ahout 2 feet higher than designed
and the freeboard is 5.6 greater. The maximum
depth of the emergency spillway has been increased
from 2.1 feet to 6.1 feet. The design slopes of
the dam are 1V:3H, the measured slopes are 4.3H:1V
upstream, and 1lV:3.4H downstream. The crest width
was decreased from 30 feet to 24 feet.

Conclusions and Recommendations

3.2.1 Conclusions

a. Indications of the possible presence of
dispersive soils were found on the embankment.

b. Erosion on the embankment and in the emergency
spillway is becoming excessive.




¢. The downstream slope was excessively wet.
The wetness is thought to be due to repair of
gullied areas with uncompacted fill.

d. The structure appears to be adequate with
respect to hydraulic and hydrologic considerations.
However, at high stages, flow through the emergency
spillway could impinge on the embankment.

e. The seismic resistance of this structure is
unknown, but under this program, dams in seismic
zone 2 may be assumed to be adequate against
seismic loading if judged adequate in static
stability requirements.

f. Due to these conclusions, this dam is considered
to have a condition classification of "significantly
deficient". .

3.2.2 Recommendations
a. A qualified engineer should be engaged to:

1) Check for the presence of dispersive
soils and recommend and implement action as
necessary to stabilize the soils.

2) Provide recommendations for repair and
stabilization of all erosion on the embank-
ment, abutments, and in the emergency spill-
way.

3) Provide recommendations for regrading the
emergency spillway exit channel so that flow
will not impinge upon the embankment.

b. A soil binding grass cover should be established
on all remolded areas and the grass cover on the
upper portion of the downstream slope should be
improved.

C. An emergency action plan should be developed
to notify downstream residents in the event of a
potentially hazardous situation.

d. A program of routine maintenance and periodic
inspection should be established for the dam.




SECTION 4 -~ REVIEW BOARD FINDINGS

The Interagency Review Board for the National Program
of Inspection of Non - Federal Dams met in Nashville

on 18 June 1981 to examine the technical data contained
in the Phase I investigation report on Candlewood Lake
Dam. The Review Board considered the information and
recommended that (1) the removal of material from the
emergency spillway by mechsnical means should not be
allowed to continue, (2) the reason for the discon-
tinuity on the embankment should be determined and
included in the report, (3) an emergency action plan
should be developed, including a warning system to alert
downstream residents, in the event a serious condition
develops with the project, (4) the owner should
establish a regular program of inspection and main-
tenance to provide detection and timely correction of
problem areas, and (5) the condition classification
should be changed from '"deficient" to “significantly
deficient". They agreed with other report conclusions
and recommendations. A copy of the letter report pre-
sented by the Review Board is included in Appendix F.
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APPENDIX A
DATA SUMMARY

A.l Dam

A.l.1 Type - Zoned earthfill, linear alignment
dam with a steel pipe service spillway and
drawdown drain and an earth channel emergency
spillway with a paved control section.

A.l.2 Dimensions and Elevations - (Elevations
taken from design plans. Field measurements,
shown parenthetically if different from design
plans, are referenced to the top of the service
spillway headwall at elevation 496.1' msl.)

a. Crest length - 775" (800°)

b. Crest width - 30°' (24')

c. Height - 35.8' (43.6°)

d. Crest elevation - 527.5' msl (535°')

e. Service spillway elevation - 521' msl (522.9')

f. Emergency spillway elevation - 525.5' msl
(528.9')

g. Embankment slope, U/S - 1V:3H (1V:4.3H)

h. Embankment slope, D/S - 1lV:3H (lV:3.4H)

i. Size classification - Intermediate

A.l.3 Zones, Cutoffs, Grout Curtains

A.l1.3.1 Zones (Fill material given as per Unified
Classification System)

a., Core material - CL

b. Core slopes (max.) - 1lV:kH

c. U/S zone material - random £fill

d. D/S zone (l) material - random fill
e. D/S zone (1) slopes (max.) - 1V:1kH
f. D/S zone (2) material - SP-SC

A.1.3.2 Cutoff Trench {Filled as part of core)
a. Base width - 10'

b. Side slopes - 1V:2H

c. Bottom elevation - 470' msl (approx.)
A.l.3.3 Grout Curtains - None

Reservoir and Drainage Area

A.2,1 Reservoir - (Normal pool elevation 521' msl,
6.5' below the effective crest of the dam as per
design plans)



a. Surface area - 43 acres

b. Fetch - 200n feet

c. Capacity (normal) - 574 acre-feet

d. Capacity (top of dam) - 872 acre-feet

A.2.2 Drainage Area

a. Size - 167 acres

b, Maximum relief - 100’

c. Soil -~ Ruston (B), Lexington (B), Providence (B)
d. Cover - Medium density residential

e. Runoff (P1nn) (AMC III) - 65.4 acre-feet

f. Runoff (PMF) (AMC II) ~ 381 acre-feet

Outlet Structures

A.3.1 Drawdown Drain - (Gate valve at base of
service spillway riser)

a. Valve diameter - 24"
b. Invert elevation - 494' msl

A.3.2 Service Spillway - (Steel pipe riser
connected to steel pipe with concrete anti-seep
collars)

a. Riser diameter - 3n"

b. Pipe diameter ~ 30"

c. Pipe length - 24n'

d. Gradient ~ 1%

e. Anti-seep collars, size - 6" x 6' x 6'

f. Anti-seep collars, number and spacing - 12 4 20!
g. Spillway capacity - 135 cfs

A.3.3 FEmergency Spillway - (Trapezoidal, vegetated
earth saddle with paved control section through
left abutment)

a. Base width - 75!

b. Side slope - 3V:1H

c. Control section length - 30' (24)
d. Entrance slope - 2% (8.2%)

e. Exit slope -~ 17.5% (10%)

£. cCapacity (design) - 1371 cfs

The emergency spillway was measured to be parabolic
with the following dimensions:

g. Top width - 155°

h. Maximum depth - 6.1°
i. Capacity (measured) - 4530 cfs

RUTHE SR ¢




A'4

Historical Data

A.4.1 Construction Date - 1976

A.4.2 Designer - Ragon Engineering Company
Bolivar, Tennessee

A.4.3 Soils Testing - Construction Materials Lab, Inc.
Jackson, Tennessee

A.4.4 Builder - S & W Construction Company
Memphis, Tennessee

A.4.5 Developer - Terra Aqua Corporation

A.4.6 Owner - Candlewood Lakes Property Owner's
Assn,, W. J. Arnold, President

A.4.7 Previous Inspections - February 1979
A.4.8 Seismic Zone ~ 2

Downstream Hazard Data

A.5.1 Downstream Hazard Potential Classification

a. Corps of Engineers - ligh
b. State of Tennessee -~ 1

A.5.2 Persons in Probable Flood Path - variable,
generally less than 5

A.5.3 Downstream Property - US lwy 57, mainline
Southern Railroad, maintenance office guard
shack, all within 0.2 miles of dam

A.5.4 Warning Systems - None

P




!
1
APPENDIX B
SKETCHES AND LOCATION MAP t
|
4
{
i
A R A AN M 223 o |




b 40 2 y33ms
18 AVYn 21 :31va
DT A8 NMvNO
NVQ Q00OM3IIaNY)
,0€ = ! :37¥0s
_
, RO AT —

TIVMAVIH ONOD |2

Jplep Jwﬂ

SEY

N3LS /M IATWA 3ive &2

&

x

.
w

3
g9
T
(2]

Huuu”uunnnnnnunnuunuuhuuxll

68¢

T
67226 "13 "'SM

0S€S 13 T.VN II— £6€S 13

R I R e L T

AR LD e e

10 SRR



® 40 | iL33HS
19 AVYN 21 :31va
‘9 P A8 NMVYNQ

002 = 1 :3WDS

WVYQ QOOM3TONYD

NVId IV¥3IN3O

. /s
7
/]
— e

NivdQ 301

Qvoy¥ Qa3Avd

3did Tvi3IN ‘g1 ,0¢ AVMITIdS  AODN39NM3IN3

NISv8 9NITIILS

ARl A




,8°SES
< O »ES
J1°2€8
9°0£6
L2'628
2626
0°628
,6'826
,6°826
2'628
2626
,9°0€6
,6'1ES
N33

,S'PES

‘ yC'SES

3

3

3

13

‘13

I3

‘13

3

3

73

73

13

13

3

3

13

F06 41 -

T00 + 1
10e+1
10z+1 -
T0l4 1 —
10041 =
J06+0 -
70840 -
70440 -
709+0 -
TJ06+0 —
1004 0 —
70€ +0
702+0
70140

00 +0

SPILLWAY CONTROL SECTION A—A

EMERGENCY

3 ™

8l » ¥
o',

a 32 O
$|> a~
w | o

|

a N
z§m‘“
< < = W
VO & « T

D o wv

©

~

»

‘—

o

-

<

Q

(7]



e

b 40 v :133Hs
18 AVYN 2! ¢ 31va
DT :A8 NMwyo

Nv3 GOOM3IONY)

$2 1 :37vos

34084  AYMTiids AON3ION3NW3

[ 813

] £2 [ 8°2L _

Y%l % 8

\~ l."'hllll'

67226 13 M

—

JBIS 13
6825 13
682613




_ - - - - ___:__1, 3 e e
_ . e

I3
e
‘Miisheld / ; BN
¥ “Maxel Chuycmcm
B »
) : Newbearn | -
& : craa -\'.\ Yarkvrlle / i
A o
N ok T
. NN mbowneé - . ~ I
v /Tntumwll.m, . !/ 2';' N \7' '
Idtewitd ¢ "
LANFS SRR Y |

-
[eX
¥
G
?.
U'

\ ’f
Mslah /( ‘

5N *Sphe \qm\ﬁ,\

- a
W T oy ~ &Bmvr W\ 9
A ~ \\
& R
» &){

ﬁn\lp Ean'e

L C ‘

*r.{‘%rc‘v\ . . X ,

. A . . ‘ i tJotq wile ll Me{hy’ . . 7& ' / '\\ \'

A [ Katon * |~ etch: N H“f‘de':u’).x .

‘-“ wre - —rr - — - {r é . E
* {Dancyylle sﬁar [RVAWR Voo .4“;“ T - g !

"'T'? Tﬂﬁ - F aCggreonty !:- ) Mt

fayﬂle ] . ) v .

4 0'}“{ . \E S
. . : ‘ .
, w Yoone:? \ /
. kY pr s ~ Sserton

. e C !
1\ tacoma | . ' ’A:Sh'"‘d' r ey ”c / '
X N ‘; — “r A \l N
: 1 . ) .
‘L Hickovy w 1 Bohvar‘}.. Lo
N wee D HARDSEMANPF T
A o R Somervitie ' ' ‘ y athes oot
t Qaktany " ! 'N ﬂe Y A " Rese Cree >
-~ PwCas G ), - N - ose Cree .
B S0 . N
- F A Y E T/ T E | e N Y, C N A
' : """"1
p . ; . A Hebron - Ctig e
ok s N "_;”"'o" . ;’lev.mn " "Hickory V.ey 0 . . ‘ .
. 1 . . Fat o
l‘ 2 , o ‘ f . . 1
214 . . { N i s [€X3 !
boa” (R [} } v .
~,,)’" ,r,' - \ vllatv . } ,
7 N B t . 2
k (k W’O” N DAM S‘TE oS '\ "é ‘v
. - ’ S emt B
Rollvi"" - iy i ‘!‘% o - Ao R N
_,,,.-P_/ A | Moscow LaGrang RTY Ut I S — ,p(_,“hm,:; s R <
2 ' Reve? - Grand Saulsbury L - . ) \ o
;h ! o Junchion R . S, GO Uy
- o : ~re "
' P IR} , L Lrenaa
.-34 _ﬂ\ FPA . v ' N e Essary Sprsy o hatit
L — J-a—-—u--.—&--——-.--u--—-:-"‘ "\Q’r‘“ .

g " i IR N 7 i LT i



.

. . ] \ . . e ) ]
I \ A > \
) T -
. ,
o it-‘-'
Lie
A .: o
'
\
N
. - ¥
R
.
N
.ol N
° \
. -
~ !
L4 /'\;
e
. =
.
°®
..
¢ .
. I
Q@ 558
-
«
P
\
. -
'
.
.
N
go?
£y,
.
.
a .15;".. .
. A hE R ¢ .-
.* Snanmriby,
; R 3
Y .
+"'y Pleasant Hill
~ 3 -
* -
-
. .,
\ ’ 4 -
~ !
N
- .
.

N e WA M e e T

' B e R R S Ve _
' SN R hns tj{) SAULSBURY, TENN.
'\ !

| : ) - N li""

' ' — > 3 p N3£00 ~W8900/7.5
N LS . \ P
: o e TG N __432-SE




APPENDIX C

PHOTOGRAPHIC RECORD
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Photographic Record

Photo No. 1 - The upstream slope of the dam showing minor
erosion apparently due to surface runoff,

Photo Nos, 2 & 3 -~ The downstream slope of the dam showing
a discontinuity about midway down the slope.

Photo No. 4 -~ The left downstream emhankment abutment
contact. A small qully is hidden by the tall grass in
the left of the photo.

Photo Nos. 5~7 -~ Erosion and possible jug holes on the
downstream slope above the discontinuity shown in
photos 2 and 3.

Photo !llo. 8 - The service spillway riser,.

Photo No. 9 - The outlets of the service spillway and
toe drains.

Photo No. 10 - The entrance channel of the emergency
spillwvay.

Photo No. 11 -~ The exit channel of the emergency spillway
showing erosion and sparse vegetation.

Photo No. 12 - A view of the downstream area from the top
of the dam showing an area of standing water to the left
of the service spillway outlet.

Photo tlo. 13 - Aerial view of the dam showing the erosion
of tihe downstream slope and the emergency spillway.
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APPENDIX D
CHECKLISTS -~ VISUAL INSPECTION,
ENGINEERING DATA, SOIL TESTS

e et e




Check list
Visual Inspection of Earth Dams
Department of Conservation
Division of Water Resources

o e Dt e 4 ETian e e d

Candlewvood

Nage of Dan
o

County liardenan Date of Imspection  1/°°/"1

ID # - State _' """ Federal Tanrane

Type of Dam Zoned earthfill

Hazard Category-Federal Uiph State

Weather Clea- | Temperature [ A0

[
2"helov norma’ pool (ton of

Pool at Time of Inspection

i )
riser (distance from crest)

Tailwater at Time of Inspection _ione

(distance from stream ded)

Design/As Built Drawings Available: Yes _ "  No
Location: -~ TR

Copy Obtained: Yes - No

Reviewed: Yes _~__ No

Construction History Available: Yes __- _ No ____
Location: T

Copy Obtained: Yes = No

Reviewed: Yes _ - No

Other Records and Reports Available: Yes No
Location:

Copy Obtained: Yes No

Reviewed: Yes ____ No

Prior Incidents or Failures: Yes No

Inspection Personnel and Affiliation:
Tdoo'leill - TnR

GCeorge “‘oore « TN'UD

Antiony Privett = TP




I. Enbankment

A. Crest

1.

2.

3

&4,

5.

Description (1st inspection)

road covers crest; straip't aligrment;

Asnhraltic concrete

east-wvest

orientation.

B. Upstream Slope

1.

B L 2 e S T

Longitudinal Alignment Good
Longitudinal Surface Cracks A fev rminor crac's
in road surface,
Transverse Surface Cracks lone
General Condition of Surface Goo!
Miscellaneous
‘‘one

Undesirable Growth or Dedbris




-y

C.

2. Sloughing, Subsidence, or Depressions _ 5lioht s’'ouchine

At water surface due to vave action,

3 Slopo Protection as 2 vave nrotectior bherm yw.ich 1is

eroding. ¥iil reed vave nrotection in a few vears.

&. Condition of Riprap one

b Duradbility of Individual Stones A

¢. Adequacy of Slope Protection Against Waves
and Runoff See 3 atvove. As 2 rainterance

iten'stanﬂ of fasecue should bhe irnroved.

d. Gradation of Slope Protection = localized Areas

of Fine Material
4, Surface Cracks REAAM

Downstream Slope

l. Undesiradle Growth or Dedris lore




2. Bloughing, Subsidence, or Depressions; Abnormal

Bulges or Non-Uniformity _Surface erosion mav become
the main problem, A line of erosion gullies and hioles
seens to be running across the dam at about mid
hlelght or slightly above. The dam, just helow tn.e
erosion, has heen sceded in a rood stand of crass an’
fescuc., Some holes appear to te caused rv dispersive scils,
3. Surface Cracks on Face of SBlope

lone

4, Surface Cracks or Evidence of Heaving at

mbanlmept Toe one

5. VWet or Saturated Areas or Other Evidence of Seepage
on Face of Slope; Evidence of "Piping" or "Boils"

The entire N/S emharkment seemed extremelv wet Iin comparison to

the U/S slope and to other dams scen on the same dav., 7The eroded
arras are soft, the material appears to e prav clav., An arca of
standine vater was scen on the emban!mnment about S' akove tie toe
and 100T left of the SS, .o flow or evidence nf the trarsport of
enban! ment mtl was found in the area, "o other standin- watcr was
Seon nn the c-hanknent. The arca si:ould ‘¢ rechecled durirpy dr-
6. Drainage System . veat'.er,

Clear; was installed after dar was bhui't,

7. Fill bofxtact with Outlet Structure O0.X. Sore surface

erosion comine into stillinpg *asin and minor erosion

around 'eadwall,

8. Condition of Grass Slope Protection __Tair to rood;

needs Inprovement.




D. Adutments

1.

2.

3.

Erosion of Contact of Exmdankment with Abutment from

Surface Water Runoff, Upstream or Downstreanm

Lrosfon gullv 3' deep U/S rig-t side.

Lrosion gullv 1,5' deep D/S right side.

Springs or Indications of Seepage Along Contact of
Exbankment with the Abutments Soft arca just U/5

frorn toe ?27' from rirlt end; anpears to e recent cunmpad

“

£411; is alove vater line,

Springs or Indications of Seepage in Areas a Short

Distance Downstream of Exbankment - Abutment Tie~in

Lone

A




ey

II. Area Downstream of Exbankment, Including Channel

A.

B.

c.

D.

E.

r.

G.

localiged Sudsidence, Depressions, Sinkholes, Etc.

Evidence of "Piping", "Boils", or “Seepage" _

Vet area 57' D/S, 75" left of channel; appecars to ‘e a

low arra, .

Unusual Presence of Lush Growth, such as Swamp

Grass, etc. _ °M"

Unusual Muddy Water in Downstream Channel

Yonre

Sloughing or Erosion

Surface Cracks or Evidence of Heaving Beyond
Enbankment Toe

Stadility of Channel Sideslopes 0,5,

Condition of Cbannel Slope Protection _Clrovir~ un in

v'eedas but serers stahle,




I.

Je.

K.

L.

Adequacy of Blope Protection Against Waves, Curreats,
and Surface Runoff

Miscellaneous

Condition of Relief Wells, Drains, and Other
Appurtenances 0.7,

Unusual Increase or Decrease in Discharge from
Relief Wells “ane

e e

D S Sl



e ——————

I1II.

Instrumentation - ‘one

A.

B.

C.

D.

E.

Fonumentation/Surveys

Observation Wells

Weirs

Piezometers

Other




Iv.

8pillways
A. Service Spillway (Service/Emergency Combination Yes __ Ko~
1. Intake Structure Conditiomn 0Nlserved from varers cdney
annaars o,',
2. Outlet Structure Condition Nl
3« Pipe Condition Apnears eon'; ohserved fron D/S end,
4, Evidence of Leakage or Piping “one
5. General Remarks
B. 'Bursency Spillway
1. Gene_rtl Condition
2. Entrance Channel N,
3. Control Section 0.,

)




3. Exit Chapnel A larpe amount of mtl hias been removed
fron the right edge of the splllvav. Tnis nAas aApPirtently
been due to both mechanical removal and erosion., The
channel shou e regraded and stakti’ire 0o assiu
that no flow impinres upon thie embhanknent during hipgl stares.

4, Vegetative/Woody Cover _ Trces were left in exit

channel as enerpgv dissipator alout 157' aft of crest.

5. Other Obdservations

o Y e RN 5l Sl Mo il il N> . - ..




V.

Emergency Drawdown Facilities (if part of service spillway

80 state) Gate valve at hase of service spillwvav risecr.

TPossihle 1 gpm leak.

Are Facilities Operable: Yes Ko Unl'nown lut nrohahle

Were Facilities Operated During Inspection: Yes No
Date Facilities Were Last Used

10

v-—d




vi.

ViI.

Reservoir
A. Slopes 0.K,
B. Sedinmentation inor

C. Turbidity Clear, ~reen; visihilicvy about ™"

Drainage Ares

Description (for hydrologic analysis) _Lov density

residential develonnnent vith wooded lots,

A. Cbhanges in Land Use

2 e P o N a8 b A S O s a0 o7 2RIV -




Viil.

Downstreaxz Area (Streax)

L. Condition (obstructions, debris, etc.) _ Ciannel

constructed bv enlvert under railroad and higivav,

B. Slopes Flat

C. Approximate No. Homes, Population, and Distance D/S

A3

one

D. Other Haszards Puv 57, rain line Southern Taflroad,

ruard house, main*tenance shacl, inforrmation santar

(trai’er) within °,” riles N/".

12
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X.

Miscellaneous

Incidents/Failures None

Observed Geology of Area Sandy clav.,
Conclusions

Condition satisfactor’ nending !" & Y analvsis,

D/S slope indicative of dispersive soils,

"D/S slope seems unusually wet compnared to U'/5 or to other
dan insnacted. I/S has heen changed from oripinal contour

hoth by erosion anc hv mechanical force,
Recommendations

Estalblish pood rrass cover on D/S slone and L/S exit channe?

which mav reouyire small anount of reslaning.

Monitor wet areas & reinspect in dry weather (TDUR).

Regrade the ES and insure the flow cannot impinge on the

dam during higw flows.

;,%,24%
810 tagineer

Chiel Ingineer

13
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OHIO RIVER DIVISION, NASHVILLE DISTRICT
SOIL TEST DATA SUMMARY

swosect _CANDLE u/020 NOLE / ELEV. TOP

_smeer— 2 or/ _sneers

DEPTH OF NAT. ATTERBERG [MECHAN] CAL ANAL.

S| sampre LABORATORY CLASSIFICATION  [%ATER[  LINITS [Grevel Sand[Fines
CONT. T i % %

! | sorencr: | paorzien egws . sy CenrlC N 70 |46.9 | /6.2
L'([/,P‘v LIREL T EPTF DL

SAMPLE

L|350.7

~. ’

s r . . " w “pt g™ - L .
Spn A ALY LS P Js,

DRI LT SISO T RS
PAL

b

Om 383
$EPY 67 ‘ oM ED-D
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APPENDIX E
HYDRAULIC AND HYDROLOGIC DATA




Hydraulic and Hydrologic Calculations

Candlewood Lake Dam is located in Hardeman County,
Tennesgsee. The primary land use is medium density
residential development with about 26% of the area under
water, The predominant soil types are Ruston (HSG B),
Lexington (HSG B), and Providence (HSG C). The runoff
curve number was calculated to be 83 AMC II.

The Candlewood Lake Dam is an intermediate, high hazard
potential dam. As such, it is required to pass the
Probable Maximum Flood (PMF) without overtopping. The
PMF is derived from the Probable Maximum Precipitation
(PMP). Using the U. S. Weather Service TP-40, the 6-hour
PMP was estimated to be 29.7 inches yielding 27.4 inches
of runoff.

The total inflow into the reservoir is about 381 acre-feet.
with a peak rate of 3947 cfs. Candlewood Lake has a
maximum storage above normal pool of 588 acre-feet and

a maximum spillway discharge rate of 4666 cfs. The
impoundment is sufficient to pass the PMF, The dam
contained the storm with flows of 5.9 feet in the
emergency spillway and 0.2 feet of freeboard.

Routing of a 1-10 day 100-year storm indicated that :he
storm would pass with no flow in the emergency spillway.

The inflow hydrograph was calculated by methods contained
in Section 4, Chapter 21, of the SCS National Engineering
Handbook. Hydraulic calculations were performed in
accordance with King & Brater's Handbook of Hydraulics.
The routings were taken from NEH-4, Chapter 17. Equation
17-11 was rearranged to the following form:

S
LtI,+ %‘E'"ol) = A%Sz + 02

- s -
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CANDLE Wabo _ iawce~ | Worogeart computRTion Gent

SFUARE
~E TS Sgoull!
v SQuaRe

BRI EITRRAEY)
awe

LOCATED 00/ TRIBVTATALY of SFRING CREEXK

DRAINAGE RREA = 167 Ac = .26 M*

MATOR. SOIL TYPES - RUSTON, LEXINGTON , PROVIDENCE
MAJOR. LANPS USE - MEDIVM OENSITy RESIDENTIAL YeVELOPEr 6AT
CN = 83 AmcT , 93 Avic I

NoamAl poor AREA = 43 Ac

D/S HAR4eV - HiGH

6-hovr PapP = 297N

6 hoor Fup = &85 I8

Y=/19%,

= 1400 +¢

Ame I Arme T

L= .11ar L= .0Thr

Te =./84~ Tes I2hm

Tp= A3k 11207 Tr <09 hr (Cc8E7)
PMP= 297N PMP = 2% 7 /N

Q= 27418 Qs 28.8 w

HYpLD GRAPH FamiLy | HYOROGKAPH EAMILY ¥
To = 5.81hs Te= 5.9 he

e = 455 To/re = 68

REY 4,z so REV T4p° 75

KEV Tp = ollbhr REV TR = ,0679 her

fr= 1083 S /i Gr: 1600CtS fa

Qgp= 29673 cfs Qgr = 46070 s
Gmar = 3947 cfs @ 2,09 4- Jrraw = 4146 fs & 2.3 4n
Pioo = 5.8 v Poo 55 v
Q> 3.e/N Q= 47N

HYORDGRAPH FAariijy S8 2 HIDEOGRAIH Fhti y 3 |
To = & 1he o= 5855 hr

T%. =309 Ve = 64

Rev T = 34 REV /e = 78

REV Tp: .142 hr REV 70z 074 her
%0888 s fow gz 1701 cfs/ins

Rge = 3/98 cfs Qgr - 7993 cfs

Jriag 2502k @ 1-534- g e = 719




I CAWVOLE w00  Laws

Wokkw/a THELE, FEMe Rog Ting

ELEVATION  SPULWRY DiscHACGs
INST (m/qy Vg &d/aﬁ INCHES

Pt Mse
523.2
523.6
5ZA.2
526-2
518.9

529.9

o

-8¢

592

17 10

1782

38.20

.43
2./14
L%
1744

2820/

STorAGE

o
L2z
307

249
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CANDLEWOOD LAKE ' PSH mw PSMC

e
orges
J

100YR FE2,
DA = 6T A =.26Mi*
T .IBAr
AVERAGE AMNUAL FRECIPITATON = 49 IN
AVEKAGE MINVAL TEMPERATIRE = 6]°F
RUNoFF ¢cN = 83
| 10 DAY CN = 69
| 104Y Bop= 2.7/
i 1ODRY Pioo =14 v
L@ = 5w
| Qo= 376 N
: a%w = .,583
. SERIAL No= S
Cc':'f%“ =%r’) T lerws
v ReF = )53 /48 = J.07 cfs
PRELIMINAR Y PRELIMINVARY | Acc. QRF
TIME (Jays) PsH (cfs) | QRF (cfs) | PsH (cfs) FSMc,(wcHA (INCHES) | PSMC(incn:s)
o o [ I/ o o o
o 13 /ol 2.9 .0l -02 O3
.5 1.7 /. 2.8 o 08 18
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44 8¢ It 97 1-87 %7 2.54
4.6 les” I.1 174 2.14 .70 2.849
47 12.6 1./ 3.7 2.30 .72 z.02
48 67 Lt 17.8 2.so .73 .23
49 257 Lt 268 2.79 75 7.54
Y4 2065 .1 2076 4.39 .77 £16
S .6 ./ ge7 636 .78 7 14
5.2 27 1.1 238 7.14 &go 7.94
5.3 g1 Il 9.2 749 8/ 8.30
54 129 11 /130 7.70 B3 e.s:
55 a4 ’ /1.8 7.86 8¢ 8.70
S 7.6 ¢! 87 7.29 86 8 85
58 6.5 Il 26 8./8 .89 a.07
o sl 1.l é2 834 92 926
(-1 2 INi 5.9 B.es .99 9.45
70 34 N 4.5 8.88 l.o? 9.95
Bo 2.3 Ll 34 9.25 1.22 0.47
20 .8 I 29 9.52 1383 10.91
oo 5 L 24 9.74 1.53 10.27
/0.1 ol I /.2 .76 {35 1.3}
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- ROUTING , AMCTT PME

[T

TME INFLOW 25p¢-0 | Chero oUTFLOW
hr ( cfs) ( cfs) (cts) (cfg)
o o o o
.43 % 56 56 o
4 154 26 6 266 o
.70 52 670 672 !
.93 30 [266 1272 3
116 448 2050 2064 7
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S.80 345 32747 3334 Soo P i o JITFLOY
02 47 32577 33.89 29/ ELey ~ 530 fe
626 o 32624 278
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Date 2/14/79

INSPECTION REPORT

Name of Dam: Candlewood

Owner's Name:

Type Project:

Existing

New Construction
Repair/Alteration
Removal

Type Inspection:

Phase I

Phase 1I1I

Certificate

Cursory

Preliminary Site
Review

Camage Fotential Category:One Two

-

[ s

Region West

County: Hardeman

Quadg 432SE

Application No. 76-115-0

Phase I Reconnaissance

Three Undetermined

Inspection by: George Moore and Troy Wedekind

Inspection Results:

The dam has numerous small erosion gullies both upstream and

downstream. The erosion gullies should be repaired along

with reseeding of the slopes to establish adequate cover to

prevent further erosion.

The exit channel of the emergency

spillway has no cover,

A grass cover should be established

to allow safe operation of the emergency spillway. No wetland

veqetation was observed downstream that would indicate seepage

or lears. This report is accompanied by a photo.

~ AP e 6 o




R /(]

CANDLEWOOD LAKES PROPERTY e
OWNERS ASSOC.INC. 4,/ ary 70 6ev"*
P.0. BOX 171321 yrx
MEMPHIS,TN. 38117
wa,lmm December 31, 1980 e '.‘* ("‘ E‘\ / F D
Jeasph Lacombe- V.P. b
6832210 e
Roycs Wiley Sr.- Sec. Tres.
334-5401
Joha Shute | -y "
lh'-“. ¢ R f.;aDdRCES
$29-8800
Lasvry Rice
5298214

Mr. Robert A. Hunt, Director

Division of Water Resources '? -

Tennessee Department of Conservation E7 E.’VED AN 4~ o
4721 Trousdale Drive VW2 ¢ L
Nashville, Tennessee 37219

Re: Dams at Candlewood Lake, Spring Lake #2, Crystal Lake #4 and
01d Hickory Lake located in Hardeman County

Dear Mr. Hunt:

Your letter of December 1, 1980 to Candlewood Lakes Inc., has
been forwarded to us.

As of January 1, 1979, the ownership of the above mentioned dams
was transferred to Candlewood Lakes Property Owners Association.

We were not aware of the State Safe Dams Act, but we will be

glad to cooperate with you in any way possible to keep the dams
safe,

Please direct all future correspondence to Candlewood Lakes
Property Owners Association, P.0. Box 171321, Memphis, Tennessee
38117. The phone number is 901-685-6968.

Sincetely,
419

w.”J. Arnold President
Candlewood Lakes Property Owners Assn.

WJA/a




PAOTO NO.1
14 Feb 79 Gandlewood Dam Hardeman Co.

Outlet channel of the emergency spillway showing the
lack of ground cover.
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: ennessee Department of

\/O

6213 Chariotte AvefSuite 107) Nashviile Tennessee 37209

S@I V tl@q Division of Water Resources

: RAY BLANTON - GOVERNOR

(6151741-1281

B.R.AALLISON - COMMISSIONER ROBERT A HUNT DIRECTOR

October 25, 1976

sc. Wayne L. Smith, Vice-President
Candlewood Lakes Corporation

2. O. Box 17762

Memphis, Tennessee 38117

Re: Certificate of Approval and Safety
Application No. 76-115-0, Candlewood Dam

Dear Mr. Smith:

Unclosed please find Certificate of Approval and Safety
issued Candlewood Lakes Corporation for operation of the
above referenced project. This Certificate is issued for
a period of twelve (12) months and is due to expire on
October 14, 1977.

The project will be scheduled for a safety inspection by
our Division at a time interval of approximately one year.
You will be further notified prior to the inspection,

Enclosed for your information is a pamphlet regarding
inspection and maintenance of privately owned dams. You
&re requested to properly maintain the scructure and
periodically perform routine inspection in accordance with
tae guidelines furnished in the pamphlet. Should a problem
develop please notify our office immediately.

Vox.r cooperation with the safe dams program is appreciated.
iZ we can be of assistance at any time, please let us know.

Vexy truly yours,

Robert A. Hunt
virector

copy to: Ragon Engineering Company

Edmond B. O'Neill, Regional Engr.;///
Division of Water Resources

Encl. (2)




RAGON ENGINEERING COMPANY

CONSULT..'0 ENGINEERS
735 WESYT [IARKSET SY.

P. 0. B 37
BDOLIVAR, TENNESSER 38000
August 16, 1976 DON R. MOORK, BSCE: EIT
JAMES H. RAGON, P. B. EDMOND B. O'NEILL, BSME

P R L

BOBBY L. TULLEY, BSAET

Mr. Robert A. Hunt

Tennessee Department of Conservation
Division of Water Resources

6213 Charlotte Ave.

General Care Bldg., Suite #107
Nashville, Tennessee 37209

Re: Candlewood Subdivision
Candlewood Lake (Lake #1)

Dear Mr. Hunt:
The Construction of Candlewood Lake has been completed

and was done in substantial comformity with the approved
plans -and specifications as prepared by Ragon Engineering

Company.
-Yours truly,
>sz./u2
ames K. Ragon,{/P.E,
JHR/ct
Enc.

cc: Mr. Edmond B. O'Neill
Regional Engineer

S & W Construction Company
Memphis, Tennessee




ORNED~G
NON-FEDERAL DAM INSPECTION REVIEW BOARD
PO BOX 1070 .
NASHVILLE, TENNESSEE 37202

Commander, Nashville District
US Army, Corps of Engineers
PO Box 1070

Nashville, TN 37202

1. The Interagency Review Board, appointed by the Commander on
8 October 1980, presents the following recommendations after meeting on
18 June 1981 to consider the Phase I investigation report on Candlewood
Lake Dam inspected by the Tennessee Department of Conservation.

2. The condition classification should be changed from "deficient” to
"significantly deficient.”

3. Removal of material in the emergency spillway by mechanical means should not
be allowed to continue.

4. The reason for the discontinulty on the embankment slope should be deter-
mined and included in the report.

5. An emergency action plan should be developea including a warning system to
alert downstream residents, in the event a serious condition develops with the
project. -

6. The owner should establish a regular program of inspection and maiatenance
to provide detection and timely correction of problem areas.

7. The Board is in agreement with other report conclusions and recommendations
folloying minor revjgsions.

2 ‘ Lokl f NMasro

RMAN GRAY - BOBBY G MOORE
Chief, Design Branch Assistant State Conservation Engineer
Alte e Chairman Alternate, Soil Counservation Service

I hona O e

BERT A. HUNT THOMAS N. PORTER
Director, Division of Water Hydraulic Engineer

Resources Alternate, Hydrology and Hydraulics
State of Tennessee Branch
St )8 Byl e 731@%4%,
EDWARD B. BOYD TIMOTHY MCCLESKEY
Hydrologic Technician Chief, Instrumentation and
Alternate, US Geological Survey Inspection Section

Alternate, Geotechnical Branch




APPENDIX G
DESIGN AND CONSTRUCTION DATA
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ANALYSES OF MOISTURE DENSITY TEST OF COMPACTED FILL

By

Contractor. Project __ (A1 17 Ui
) Report to Mr. Randy Holt; Mr. Ed 0*Neil Date tentember 19, 1974
Lab. No. __24334
o Tosl”No. i—"—_ o 4
Density of Sand
(ibs./cu. ft.) N0
Wgt. of Jar & Sand . h
{before test) 7.30
Wgt of Jar & Sand B o T
(after test) 3.06 !
Wagt. of Sand - B - - "
in Hole & Funnel 4.30
Wgt. of Sand
in Funnel 1.90 ;
Wgt. of Sand - - :
in Hole ' 2.40 41
Volume of Hole
(cu. ft.) 0245
wgt.otWet | T | T ’ - I ,
Soil 3.25 i i
Wagt. of Dry
Soil 2.88 l
|
Wgt of Water .37 l
s —- — - - — — - - 1
Moisture Content * |
(% of Dry Wgt.) 12.8
: g _haed U | e o
Density, Dry Soil
(ibs./cu. 1t.) 117.5
% Required Density 104.4
Required Density ) 1
ibs./cu. ft.
(bs/cu.ft) 1 112.,5 R S VY S
Optimum Moisture
(% of Dry Wgt.} 14.6 -
Stone. % by Wgt. | ~ N
L ueation of Tests
. i «7U' . in Center of Dam
]

40 OLD HICKORY COVE JACKSON, TENNESSEE 38301 '
(901] 424-2548 .
B 7 YR L N |

——M
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ANALYSES OF MOISTURE DENSITY TEST OF COMPACTED FILL

* A owe

Contractor——_Randy Ilolt Project __CANDLE: 1101
Report to Mr. Bandy Holt: Mr. Ed 0'Neil Date september 17, 1974
Lab. No. 24504
o VTcst.l!o. 1 ]
Density of Sand M
(lbs./cu. ft.) 3.0
Wgt. ot Jar & Sand
(before test) 792
Waot. of Jar & Sand
(after test) 3.77 . :
Wagt. of Sand
in Hole & Funnetl 4.15
P —— ——— = C ——— - ~-—————ﬁ ————— —_—
Wagt. of Sand
in Funnel 1.90
Wgt. of Sand |
' Hole 225 | S DU B - J
Volume of Hole |
(cu. ft.) 0230
ng of Wet— T 1
Soil 2.98
Wgt. of Dry
Soil 20 57
Wagt. of Water At
Moisture Content
{% of Dry ng.)r_‘_ | 16.0 _ e — R —
Density, Dry Soil
(Ibs./cu. ft.) 111.7
% Required Density | 99,3
Required Density
(Ibs./cu. ft.) 112.5 -
Optimum Moisture
(% of Dry Wgt.) 14.6
Stone, % by Wgt.

Location of Tests

1 Center of Dam, 100' E. from Ditch

40 0LD HICKORY COVE

JACKSON, TENNESSEE 38301

{801) 424-2848




Ay gw

¢ Analysis MOISTURE DENSITY TEST (Proctor)

ol

Construction Materials Laboratory

T
svbotapyes @

4 From: Project:  CANL 0D DFEVELOLNT
Contrsctor: Date: Septewber 19, 1974
Producer: Lab. No.: 24535
ReporsTo:  Mr. Ranly ..olt; Mr, Fd OtNeil
Test No. | 2 >
Wt. of Mokd 4. 49 4.49 4,49
Wt. Moid & Wet Soil 842 Es76 B, Ok
W1t. Wet Soil R h.oY hioi®

Dansity Wet Soil ths./cu. ft. 137.6 1.7 15
Wt. Pan & Wet Soil 10,0 10:9.0 1r9.0
Wt. Pan & Dry Soil 163.6 159.2 | 154.1
Wt. of Water 16.4 20.8 25.9
Wt Pan 197.1 15.3 16,8
Wt. of Dry Soil 1%8.,5 14%.9 [ 133.3%
Moisture Content % Dry Soil 11.07 14.57 |18.7¢
Density Dry Soil lbs./cu. ft. 106.2 112.4 | 105.9
Remarks: “ight L. Sendy 5ilt (107 .0D)
Maximum Dansity, Ory 0il {Lbs./cu.fr.) 112.5
Optimum Moisture Contant (% of Dry Weight)____14,.0%
Location of Tests: Taken f{rom the core area
v
! -
!
|
40 OLD MICKORY COVE JACKSON, TENNESSEE 38201

{901] 424-28348
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ANALYSES OF MOISTURE DENSITY TEST OF COMPACTED FILL

Contractor Project CANDLEWOOD DEVELOPMENT
Report 1o _M¥+ Randy Holt; Mr. Ed O'Neil Date October 10, 1974
Lab. No. 24762
o TesNe. T 1 | 2
Density of Sand
(Ibs./cu. ft.) 98.0 98.0
Wat. of Jar & Sand
(before test) i 7.80 7.59 -
wagt. of Jar & Sand .
(after test) ) i 3.42 3.22 e -
Wagt. of Sand ‘
in Hole & Funnel 4,38 4,37 - - —
wagt. of Sand .
in Funnel ) - 1.90 1.90 '
Wat. of Sand 1‘
inHole ]| 2.8 247 | . e
Volume of Hole |
Cfewtty | L0253 | 0252 |\ o 1 1
wgt otwet | | D R |
CSeh ] 327 | 332 | _ _ S
Wat. of Dry :
507" - - 2.78 2.83 L o B ) i
i
Wat. of Water .49 49 ,, N
Moisture Content i N i
(% of Dry Wgt.) 17.6 | 17.3 o _ S . .
Density, Dry Soil 1
_(bs/cu.f1) o 109.9 112.3 . - }
% Required Density 97.7 99.8 B B
Required Density 7
(ibs./cu. ft) o 112.5 | 112.5 I . e I
Optimum Moisture 1
(%otDrywgt) | 14.6 14,6 IR S I T
Stone, % by Wgt. ] ] 7 - N
Location of Tests
1 350" V. in Center of Dam
2 250' W. in Center of Dam
40 0LD HICKORY COVE JACKSON, TENNESSEE 38301

(001) 424-2546
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4 N 'sis MOISTURE DENSITY TEST (Proctor)

avo

Construction Materials Laboratory

. Project: .
From: o °t'°°‘ CANDLFWOOD DEVELOPMENT
. ate:
gontractor. Lab. No.: tictobher 15' 1971‘
Rroduce;. . ] 2"812
rport M N ]
eport 10 yr. lan. L A
Te_st No. 1 ] kd L >
\Wt. ot Mold Jann o) A 4 40 )
BB ” "
1
_Wt. Mold & Wet Sail . ———tt PR 307 Yo
]
t
Wt. Wet Soil = _—i Lol ool ‘
—l vy iy Ao
Density Wet Soil Ibs./cu. ft. . 110 1 L 1 137 L 1099 ) |
—_— E X 3-A av 2 =2 v wietry-i- bt a4 LE 48 an T
_Wt. Pan & Wet Soil 3r1m 01364000 0 180,0— 1500
Wt. Pan & Dry Soil TR, RVANN R R T 1.9 172 G
___________ N v aa LA b o ang vy il & Al owve
\Wt. of Water 5.3 151 19.3 U 272 1,
o P g Ty wye
Wt. Pan RS 4 1451 - S 15 2 1K
- TITY T L 4 A4 LA w4
Wt. of Dry Soil ., N Q P XLl
Y L L T B N s
Noisture Content % D"Y Soil <. TPt Y- - L. .. 28-—&H&
A NE] LN AR A Fe) &f e ~\J e\
Oensity Dry Soil Ibs./cu. ft. e e 1834 v PPV DN
T l SEARE I AU U AUV e J AU o \J
Remarks: ( v-.‘.)(h.‘-_"D)
“ate and proay clayey silt
Maximum Density, Dry soil {Lbs./cu.ft.) 10859
Optimum Moisture Content (% of Dry Weight) T2 ra

Location of Tests:

{v

i

taken from core fill

40 0LD HICKORY COVE
{901] 424.2848

JACKSON, TENNESSEE 38301

AR IRy~




Construction Materials Labaoratory

DAVIO M. EVANS, P.L. Project CAND . 000D DENYIOIMGAT
Date | Octoler 16, 197%
Lab. No. 24833
Analysis of 50il Clasmification
Received from
Contractor
Producer

Reported To Mr, Rendy Ilolt; Mr. Ed 0'Neil
SULLl: Silty Clay with Fine Sand

OCATION: West Core

TN S LTS ON PERCVAT CHANACT i [STICS

3 No. 10 0.0 Gravel

No. 10 No. 40 1.5 Coarse Sand

Yo. 40 No. 200 63.3 Vive Sand

No. 200 I'an 35.2 Combination Silt & Clay

Liquid Limit: 33
Mlastic Limits 23
2. 1.8 10

Clasgification: CL

NOTE: Material should be satisfactory for cut~off as long as sand coutent
doey not increase

40 OLO HICKORY COVE JACKBON, TENNEBREE 28301
(901) 424-2348

[
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ANALYSES OF MOISTURE DENSITY TEST OF COMPACTED FILL

INENNTARIDORYELI VN Py

Contractor Project G
Report to _MT* 'Randy Ilolt; Mr. Ed 0'Neil Date Octcher 2%, 1974 )
Lab. No.__24961
o Test No. 1 o x
Density ot Sand )
(Ibs./cu. ft.) %‘.70 98_.0 98.0 L
Wagt. of Jar & Sand .
(before test) i+ 77 Z' 70 _1. 63 ) L .
Wagt. of Jar & Sand
(after test) 3.58 i 3.69 nE 3.68 o i
Wagt. of Sand
in Hole & Funnel 1..1')” h.01 B _,.3:25_,
wagt. of Sand
in Funnel 17. 40 _ _1.‘)Q 3 1. f)AO____ o ]
Wgt. of Sand
in Hole ) o ) 2.2‘) -011 B _ 2-0’).. R - .
Volume of Hole
(cu. ft.) S 0350 +0215 ~+0209 |
Wat. of Wet - )
Soil .2 2n 128 |
Wgt. of Dry
Soil B 2.63 ?._60 ) _2_1 57
Wgt. of Water .30 ) -5 32
Moisture Content )
(% of Dry Wgt.) 1141 11.9 12.5 L
Density, Dry Soil
(ibs.7cu. 1) 112.6 120.9 _123.0 )
% Required Density 100.0 90.0 97.7
Regu.red Density R
(ibs./cu. ft.) 112.5 125.9 125.9
Optimum Moisture
‘2% of Dry Wgt.) 14.6 8.6 8.6
Stone, % by Wgt.
Location of Tests
. &t Ne in Center of
2 20t W, off Center of an, 275' N, |
% 325" N. in Center of Tam

40 0LD HICKORY COVE

JACKSON, TENNESSEE 38301

) 424-2648
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d, Compute the available flood storage at Eb "‘H“‘%\

Vor = Ven = Vue 3/22/v6

e, Follov steps 1 through 5 of the procedure given under prine
cipal spillvay corrections for two stage structures

L. Principal Spillwvay System Calculationss TTT——
EG- SZs,. L t s - Le ﬁ VP/VI 056
w _3%1/0% #P  Case 8, = p/'r ‘/VI -0.56
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a. Sclect an elevation of emergency opm;rgy crcct., B

* De Read the total storage at E {rom the stage=storage curve,

this is V

¢. Compute the available flood atorage at E
V_ = V - V
8p *

d. Obtain principnl spillvay diascharge at Ee , this 1s
e. Compute the aversge high stage release rate, this is Qb

£, Follow the procedure given for single stage structures, or
steps 6 through 10 for two stage structures, principel
spillway corrections ’

8 Comput.e the principal spiliway coriiction
Vop/V1 = Va/¥5 = Yap/x
he Obtun from tne emergency spillwvay layout date
1, Eantrence Length, L '
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