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DEPARTMENT OF THE ARMY
NASHVILLE DISTRICT, CORPS OF ENGINEERS
®. O. BOX 1070
NASHVILLE, TENNESSEE 37202

iN AEPLY REFER YO 2 SEP 198'

Honorable Lamar Alexander
Governor of Tennessee
Nashville, TN 37219

Dear Governor Alexander:

Furnished herewith is the Phase I Investigation Report on Crystal Lake Dam
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, Crystal Lake Dam is
classified as deficient due to minor erosion on the embankment and emergency
spillway.

The recommendation concerning repair and stabilization of this erosion, and
others contained in this report should be undertaken in the near future.

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

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

Sincerely,
) ‘\
o) .
\ /; J >
1 Incl FW. TUCKER
As stated Colonel, Corps of Engineers
Commander
CF:
Mr. Robert A. Hunt, Director
Division of Water Resources
4721 Trousdale Drive
Nashville, TN 37220
i
s e meayr R =Y :.e.«\.«-.:m?mp-m».-» .
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Phase I Inspection Report
National Dam Safety Program
Tennessee
Name of Dam ,,,......cce0veeeeeeees.. Crystal Lake

COUNLY .veeevsenscssascsssssasnssnsesss Hardeman

Stream ...cceeeescesscsassassacnscesesecass Trib., of East Fork
of Spring Creek

Date of Inspection ..¢¢eeeevtveeesess.. February 23, 1981

- ABSTRACT

-~ This report is based on the findings of a Phase I

inspection of Crystal Lake Dam in Hardeman County. The
zoned earthfill embankment is 27 feet high and 410 feet
long with a crest width of 13 feet. The embankment
slopes are 1lV:4.3H upstream and 1V:3.1H downstream.

The dam impounds 63 acre-feet at normal pool level with
36 acre-feet of flood storage The drainage area is

21 acres. The service spillway is a cast in place
concrete riser leading to a 12 inch concrete pipe. The
drawdown drain is a 12 inch slide gate at the base of the
riser. The emergency spillway is a triangular earth
channel with a makimum depth of 0.6 feet and a top width
of 15 feet. <The dam is in the small size, high hazard
potential category. Erosion on the downstream slope of
the embankment and in the emergency spillway is becoming
severe. Some indications of dispersive soils were noted.
The reservoir has sufficient storage/spillway capacity to
pass the % PMF but the PMF overtops the dam by 0.1 feet
for 24 hours. Crystal Lake Dam has been assigned a
condition classification of Ydeficient#. .

I
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PHASE I INSPECTION REPORT
NATIONAL DAM SAXETY PROGRAM
CRYSTAL LAKE DAM
HARDEMAN COUNTY, TENNESSEE

SECTION 1 - GENERAL

l.1

Authority - The Phase I 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 Engineers under the
authority of Public Law 92-367, The National Dam
Inspection Act.

Purpose and Scope - The purpose of a Phase I
investigation is 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 Recommended Guidelines for Safety
Inspection of Dams, Department of the Army, Chief
ot Engineers, Washington, D. C. 20314.

Past Inspections ~ Past inspections of Crystal
Lake Dam include a cursory inspection by George
Moore and Troy Wedekind of the Tennessee Division
of Water Resources on February 14, 1979. The
formation of jug holes indicative of dispersive
soils was observed during this inspection. Also
noted were the wet area on the right downstream
embankment abutment contact and erosion of the
emergency spillway. Several inspections were made
during the construction of the dam by Ed O'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 20, 1981, three days before
the inspection.




Inspection Team Members - The inspection was

conducted by the following State personnel:

Ed O0'Neill, Chief Engineer
George Moore, Regional Engineer
Anthony Privett, Engineering Co-op
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SECTION

2 = PROJECT DESCRIPTION

2.1

\

Location - The' project is located in Hardeman
County, Tennessee, about 4 miles east of Saulsbury,
Tennessee. The dam is located on the Saulsbury
topogrgphic quadrangle at 89°01'29" west longitude
and 35 02'39" north latitude. Location maps are
provided in Appendix B of this report. The dam

is located near an unnamed tributary of the east
fork of Spring Creek about 21.6 miles from its
confluence with the Hatchie River.

Description

2.2.1 Embankment {(Design data is shown in
parenthesis.) - The Crystal Lake Dam is a zoned
earth embankment dam with a straight alignment. The
maximum height is 26.9' (27') and the length

is 410' (400'). The crest width is 13' (12").

The upstream slope is about 1V:4.3H (1V:3H) from

the water surface to the top of the dam. The
downstream slope is 1lV:3.1H (1V:3H). The dam has

a poor cover of sage grass and no upstream wave
protection. Sketches are provided in Appendix B.

The embankment is designed with an impervious core
and cutoff trench constructed of material in group
CL in the Unified Classification System. The core
has side slopes of 1V:0.5H. The cutoff trench

has a 10 foot wide base and 1V:2H side slopes and
a minimum bottom elevation of about 486' msl. The
upstream zone and the inner zone downstream of the
core are specified as "random fill" with no other
material classifications. The outer portion of
the downstream zone is constructed of SP and SC
material.

2.2.2 Service Spillway/Drawdown Drain - The
service spillway is a 2%' x 4' concrete riser
with two 1' x 4' inlets at the water surface and

a 12" concrete conduit through the dam. The

inlet elevation is 524.0' msl., The drawdown drain
is a 12" slide gate at the base of the riser.

2.2.3 Emergency Spillway - The emergency spillway
is an uncontrolled earth saddle located on the
north abutment of the dam. The spillway is
triangular in shape with a maximum depth of 0.6
feet and a top width at the low point of the dam
of 15 feet. The maximum outflow is estimated to be
37 cfs. The emergency spillway has no vegetative




cover. The design plans call for a trapezoidal
channel with a base width of 10' and 1V:3H
side slopes.

2.2.4 Reservoir and Drainage Area - The reservoir
has a surface area of 6.3 acres at normal pool
elevation with a fetch of §00'. 'The normal
impounding capacity of the reservoir is estimated

to be 63 acre-feet with about 36 acre-feet of

flood storage. The drainage area 1s 20.8 acres

and the predominant soils are Ruston, Lexington,

and providence. watershed land use is being developed
as a medium density residential development.

2.2.5 Miscellaneous - The dam 1s currently owned
by the Candlewood Lakes Property Uwner's Asso-
ciation (W. J. Arnold, President). The dam was
built in 1976 as a recreational lake for the
Candlewood Subdivision being developed by Terra
Aqua Corporation. The dam was designed by Ragon
Engineering Company with soils testing subcontracted
to Construction Materials Lab, 1lnc. 'The
construction was performed by S & W Construction
Company. Other than filling in erosion gullies,
no major repairs have been reported since
construction. A Certificate of operation was
issued by the State in 1977. Ownership of the dam
was turned over to the Homeowner's Association

in 1979. No instrumentation was found on the dam.




SECTION 3 - INSPECTION FINDINGS

3.1

Specific Findings

3.1.1 The downstream slope is eroding in a manner
which is indicative of ‘dispersive clays. A past
inspection report (Appendix F) shows that jug
holes have occurred before and have been repaired.
The problem is now recurring (photo nos. 7 & 8).

3.1.2 A seep or spring is emerging on the right
downstream embankment abutment contact about one
foot below the pool elevation the day of the
inspection. A slight flow (less than 1 gpm) is
coming from the seep, but there is no indication
of the transport of embankment material. The flow
is beginning to erode a gully along the right
downstream embankment abutment contact (photo nos.
9 & 10).

3.1.3 The emergency spillway is undergoing an
excessive amount of erosion. Material washed

from the side slopes has filled the control section
to the point that the effective depth of the ohannel
is only 0.6'. Gullies have formed in both the
entrance and exit channels (photo nos. 11 & 12).

3.1.4 The upstream slope of the dam has no wave
protection other than vegetative cover and some
minor erosion is occurring at the water surface
(photo no. 2).

3.1.5 According to OCE guidelines, the dam is in
the small size and high hazard potential classi-
fications. As such, the structure is required to
pass the one-~half to full probable maximum flood
(PMF). The volume of inflow during the PMF is
47.6 acre-feet using Antecedent Moisture Condition II.
Analysis indicates that the PMF will overtop the
dam for about 2.4 hours with a maximum depth of
about 0.1 feet. The % PMF passes with no flow in
the emergency spillway. Analysis of the 1-10 day
100-year storm indicates that this storm will pass
with no flow in the emergency spillway.

3.1.6 A sample of the embankment material is a
silty sandy clay of group CL in the Unified

Classification System. The sample is a shallow
depth (0.5 to 2.0 feet) hand auger sample taken




near the crest and is not necessarily indicative
of the overall composition of the dam.

3.1.7 The dam is located in seismic zone 2.

3.1.8 This dam is in the high hazard potential
classification as outlined in the OCE guide-

lines. Failure of the dam could cause loss of “
life in the residential subdivision being

developed downstream of the dam. A railroad and

Hwy 57 which are about 0.5 miles downstream

could also be damaged.

3.1.9 A 6-8" vertical drop was found near the
toe of the embankment above the service spillway
pipe. The drop appears to be a mechanical cut
possibly due to the use of earthmoving equipment
near the toe.

3.1.10 Design plans and specifications for this
project were developed by James Ragon of Bolivar,
Tennessee. Copies of the plans, the soils test,
and the hydrologic calculations have been included
in Appendix G. Except for the emergency spillway,
the dam appears to be in substantial compliance

of the emergency spillway and the deposition of
material in the base of the channel appear to be
the cause of the descrepancies between the designed
and actual spillway. A freeboard designed storm
of 0.8 PMF was used.

Conclusions and Recommendations

3.2.1 Conclusions

a. The Crystal Lake Dam was determined to be
in a deficient condition due to the suspected
presence of dispersive soils on the downstream
slope and the deteriorated condition of the
emergency spillway.

b. The structure appears to be adequate with
respect to hydraulic and hydrologic considerations.

c. There were no observable signs of instability
on the embankment. Side slopes appear adequate.




d. The seismic stability of this dam is
unknown; however, dams in seismic zone 2

are assumed to be adequate against seismic
loading if judged adequate in static stability
requirements.

€. The seep or spring on the dam appears to be
groundwater and does not appear to present any
immediate hazard to the structure.

3.2.2 Recommendations

a. The downstream slope should be checked by a
qualified engineer to determine if dispersive
clays are present in the embankment and make
recommendations if necessary to repair and
stabilize the slopes against further erosion
and jugging.

b. The emergency spillway should be regraded
to the design configuration and a soil binding
grass cover established to stabilize the channel.

c. The erosion on the upstream slope should be
repaired and stabilized.

d. Minor surface irreqularities on the embankment
should be repaired and the grass cover should
be improved.

e. An emergency action plan should be developed
for notifying duwnstream residents in the event
potentially serious situations arise.

f. A program of routine maintenance and periodic
inspection should be developed 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 for
Crystal Lake Dam. The Review Board considered the
information snd recommended that (1) the owner should
establish a regular program of inspection and mainte-
nance to provide detection and timely correction of
problem areas, (2) an emergency action plan should be
developed, including a warning system to alert down-
stream residents, in the event a serious condition
develops with the project, and (3) flood routings

using Antecedent Moisture Condition III should also be
computed and included in the report. They agreed with
other report conclusions and recommendations. A copy
of the letter report presented by the Review Board is

included in Appendix F,
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Dam

A.1.1 Type - Zoned earthfill,

APPENDIX A
DATA SUMMARY

linear alignment

dam with a concrete pipe service spillway and
drawdown drain and a vegetated earth emergency
spillway.

A.l.

2

Dimensions and Elevations -

are taken from design plans.

A.
b.
Ce
d.
e.
f.
g.
h.
i.

A.l.

A.1.3.1

a.
b.
c.
d.
e.
£.

A.l.

a.
b.
c.

A.l1.3.3 Grout Curtains - None

Crest length - 400'

A TBM, elevation 539.3,

(Elevations
Field measurements
are shown in parenthesis if different from

design plans.
tree on left abutment was used for field
measurements.

in oak

This marker was reportedly used
for construction.)

Crest width - 12' (13')

Height (from service spillway outlet)

(410')

Crest elevation - 530' msl (529.8')
Service spillway elevation - 524' msl (523.7')

Emergency spillway elevation - 525.4' msl (529.2')
Embankment slope, U/S - 1V:3H (1V:4.3H)
Embankment slope, D/S§ ~ 1V:3H (1lV:3.1H)
Size classification - Small

3

Zones,

Cutoffs, Grout Curtains

- 27"

(26.9")

Zones (Fill material given as per Unified
Classification Systemn)

Core material - CL

Side slopes (max.) - 1lV:kH

u/s
D/S
D/S
D/S

3.2

zone
zone
zone
zone

material -~ random fill
(1) material - random £ill

(1) slope (max.)

- 1V:1.5H

(2) material ~ SP-SC

Cutoff Trench (Filled as part of core)

Base width - 10°
S8ide slopes - 1V:2H

Bottom elevation - 486' msl (approx.)

S

——— e




Reservoir and Drainage Area

A.2.1 Reservoir - (Normal pool elevation 524' msl,
6' below the effective crest of the dam.)

a. Surface area (normal) - 6.3 acres

b. Fetch - 800"

c. Capacity (normal) - 63 acre-feet

d. Capacity (top of dam) - 99 acre-feet

A.2.2 Drainage Area

a. Size - 21 acres

b. Maximum relijief - 80'

c¢. Soil ~ Ruston (HSG B), Lexington (HSG B),
Providence (HSG C)

d. Cover - Medium density residential

e. Runoff (PMF) - 47.6 acre-feet

f. Runoff (Ploo) - 8.2 acre-feet

Outlet Structures

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

a. Valve diameter - 12"
b. Invert elevation - 513' msl

A.3.2 Service Spillway - (Skirted concrete riser
connected to concrete pipe with concrete antiseep
collars.)

a. Inlet size (2) - 1' x 4'

b. Pipe diameter - 12"

c. Pipe length - 150!

d. Pipe slope - 6% min.

e. Antigeep collars (size) - 8' x 8°

f. Antiseep collars (number & spacing) - 5 @ 12'
g. Capacity - 15 cfs

A.3.3 Emergency Spillway - (Vegetated earth
trapezoidal channel curving around right end of
dam.)

a. Base width - 10'

b. Control section length - 30°'

c. Control section elevation - 529' msl
d. Side slopes - 1lV:3H

e. Maximum head - 1'

f. Capacity design - 37.2 cfs




The existing spillway is a bare earth triangular
channel with the following dimensions:

g. Elevation - 529.2' msl
h. Maximum head - .6

i. Top width - 15'

j. Capacity - 8 cfs

Historical Da*a

A.4.1 Cons®*vruction Date - 1976

A.4.2 Desivner - Ragon Engineering Cumpany
Bolivar, Tennessee

A.4.3 So0il 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
Asso., W. T. 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 - High
h. State of Tennessee =~ 1

A.5.2 Persons in Probable Flood Path - Undetermined
(D/S area being developed into residential lots.)

A.5.3 Downstream Property - Residential lots;
Hwy 57; main line Southern Railroad

A.5.4 Warning Systems - None

Car




APPENDIX B

SKETCHES AND LOCATION MAP
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APPENDIX C

PHOTOGRAPHIC RECORD
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Photographic Record

Photo No. 1 - The upstream slope of the dam from the left
abutment.

Photo No. 2 - Erosion occurring near the water surface
on the upstream slope.

Photo No. 3 - The service spillway riser.

Photo No. 4 - The outlets of the service spillways and
toe drains.

Photo No. 5 - A discontinuity on the downstream slope near
the toe and slightly to the right of the service spillway
outlet. The feature was apparently produced by earth
moving equipment.

Photo No. 6 - A closeup view of the feature in photo no. 5
showing the layering of soil in the embankment.

Photo Nos. 7 & 8 - Holes on the downstream slope due to
erosion and/or dispersive clays.

Photo Nos. 9 & 10 - A seep or spring on the right embankment
abutment contact starting about one foot below the pool
elevation.

Photo Nos. 11 & 12 - The emergency spillway channel showing
the sparse vegetation and excessive erosion of the side
slopes.
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APPENDIX D
CHECKLISTS - VISUAL INSPECTION,
ENGINEERING DATA, SOIL TESTS 1
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Check list
Visual Inspection of Earth Dams
Department of Conservation
Division of Water Resources

Nage of Dan Crvstal

County  llardeman Date of Inspection _1/?3/71

ID # - State _35-7131 Federal TI-"¢031

Type of Dam Zoned earthfill

Hazard Category-Federal liigh State __1

Weather _ Clear . Temperature _ "~
Pool at Time of Imspection _alout Pl (distance from crest)

Tailwater at Time of Inspection _None (distance from stream bed)
Design/As Built Drawings Available: Yes __ No

Location: TDUR

Copy Obtained: Yes _ X No

Reviewed: Yes = No

Construction History Available: Yes _ " No

Location: TDER

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:
£d 0'lleill = TDWR

George lMoore - TDLWR

Anthony Privett - TDUR

e e




l. Enbankment
Ad. Crest

1.

2.

.

&,

5.

Description (1st inspection)

north-sout®» orientation.

Straipght alignnent;

Longitudinal Alignnent n.v.
Longitudinal Surface Cracks None
Transverse Surface Cracks fone
General Condition of Surface Good
Miscellaneous Crest is covered hv sare rrass with

little other cover.

B. Upstream Slope

1.

>y

Undesirable Growth or Dedbris

entire Jdarm should he rerrassed,

Sare rrass;

e AT\




2.

de

4,

Sloughing, Subsidence, or Depressions Ylone

Slope Protection ‘lone apparent, only sage hrush;

some minor erosion at water surface.

b.

Ce.

Condition of Riprap ‘one
Duradbility of Individual Stones /A
Adequacy of Slope Protection Against Waves

and Runoff 0.%. at nresent tine,

d. Gradation of Slope Protection - lLocalized Areas
of Fine lMaterial /A
Surface Cracks lone

C. Downstream Slope

1.

Undesirable Growth or Dedbris Sare prass cover, on'v

nceds nore nrotective cover.

2




2.

3.

5.

6.

7.

8.

v v -

Sloughing, Subsidence, or Depressions; Abnormal

Bulges or Non-Uniformity Some holes ard collapsed

“oles; shallow, penerallv lesgs than 1' deep. Uhat

apnears to he a cut area is located just ahove tir spillwvav nine,
MThor SIour TNt T8 OCCUYTIng AT .. ¢ CArC OF tnRc Crest.

Surface Cracks on Face of Blope

Hone

Surface Cracks or Evidence of Heaving at

Exbankment Toe Tone

Wet or Saturated Areas or Other Evidence of Seepage
on Face of Slope; Evidence of "Piping" or "Boils"

lone

Drainage Systen Clear, no flow.

Fill Contact with Outlet Structure D00,

Condition of Grass Slope Protection _loor althourn

erosion is mininal,




D.

Adbutments

1. Erosion of Contact of Exmbankment with Adbutment from

Surface Water Runoff, Upstream or Downstreanm

2. Springs or Indications of Seepage Along Contact of
Exdbankment with the¢ Abutments fee below,

3. Springs or Indications of Seepage in Areas a Short

Distance Downstream of Embankment - Abutment Tie-in

done

Right entanbkrment abvutrmert tie in is8 wet. Conld not e
surface runoff., The wet area begins atout 1 foot “elo-
the normal nool elevation, ""e flow 15 clear., There

is little wetland veretation in tihe¢ areco, ‘The ver arca
is nossihlv due tn spring flow alt“ough tH~ ererrency
sptllrav shoul have intercented anv ground water flov,
The flow nasses alore t%r *toe to +t'.e outle+r charnel,
Flov 1s slirht (less than 1 ened) bur definite, The arca
shonld be reingneectnd in drveay weathnor,

-




L

I1I. Area Downstream of Exbaniment, Including Channel

A. localized Subsidence, Depressions, Sinkholes, Etc.

qJone

B. Evidence of "Piping", "Boils", or "Seepage" _

‘lone

C. Upusual Presence of Lush Growth, such as Swamp

Grass, etc. one

D. Upusual Muddy Water in Downstream Channel

Tape

onn

E. Sloughing or Erosion

F. Surface Cracks or Evidence of Heaving Beyond
Epbankment Toe one

G. Stability of Channel Bideslopes 0.,

H. Condition of Channel Slope Frotection N,




I.

Je

K.

L.

Adequacy of Blope Protection Against Waves, Currents,
and Surface Runoff 0.1,

Miscellaneous N/A

L 4

Condition of Relief Wells, Drains, and Other
Appurtenances /A

Unusual Increase or Decrease in Discharge from
Relief Wells /A




III.

Instrumentation

4. lonumentation/Surveys

Found benehimar'; see nlans.,

B. Obdbservation Wells None.
C. Veirs None
D. Piezometers None
E. Other None
7
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IV. Spillways

A. Service Spillway (Service/Emergency Combination Yes __ No X )

1.

2.

3.

&4,

S

Intake Etructure Condition 0.K.; observed from bhan',

Outlet Structure Condition Cood; concrete
culvert pipe; observed from outlet.

Pipe Condition Good; end chinped.

Evidence of Leakage or Piping lone

General Remarks

B. Emergency Spillway

1.

2.

3.

General Condition o cover

Entrance Channel Some siltation occurring,

Control Section loderate to severc siltation;

will eventaullv raise crest of spillwav to crest

of dan,

4



3. Exit Cbannel Moderate erosion occurring; not

well defined,

&, Vegetative/Woody Cover lione

5. Otkher Observations Right spillway hank 1is not

stabilized and is erodin~ into the chanrel,




V.

Energency Drawdown Facilities (if part of service spillway
so state) - Part of service spillway.

Are Facilities Operadle: Yes KNo Unlnoun

Were Facilities Operated During Inspection: Yes Yo

Date Facilities Were Last Used Un"nown

10
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vI.

ViI.

Reservoir

A. Slopes The slopes in sone areas are almost vertcical

hut appear stabhle,

B. Sedimentation Miror

.

C. Turbidity Clear, ~ravish pgreen; 7' visi'

i*ier,

Drainage Area

Description (for hydrologic analysis)

T.ow densitvy

residentia’ vit'y vonded lots,

A. Changes in Land Use

11
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Viil.

Downstreax Area (Streaz)

A. Condition (obstructions, debris, etc.) _o,.:.

L 3

B. Slopes Flat

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

Area imnediatelv ND/S of dar is hein~ deve’orer

for residential lots,

D. Other Hazards "wy 57 and nain line Southora Nailroad

about .5 riles N/S,

12
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PROsECT VBL LAYE woe___/  eev.tor

OHIO RIVER DIVISION, NASHVILLE DISTRICT

SOIL TEST DATA SUMMARY

SHEET

/! _or/

SHEETS

w | oervw oF NAT. | ATTERDERG [MECHANICAL ANAL.
;2 SANPLE LABORATORY CLASSIFICATION WATER LIMITS (Gravel Sand|Fines
-3 CONT. [T L % g
] »
! N\ syerwe= LIG =T ST h e S LTV 1.9 | 272 154
- 7’ ,|:/ ,/'-7! ‘\‘( o
SOV (LA S T Pt e
72/ ﬂf'f/’///{’/ TEHM LT A2 ,
TR L L ST & )21 P/ 4%
e RS i AR B
4‘.'"-“‘ A E ;’ ! axed _'T//? + ;7 /'V ” -5
7L e
om 388
Bt omED-D




Miscellareous

Incidents/Tailures ‘one

fbserved Geology of Area °arcvy clav sol’s. A road cut rear hasn

of dam revealed a lavered f1i11 (2 sa-dv lavers alterra-ine

*

vith a elav laver). So%l sanple fta%ew on crest 1' deep.

Conclusions

Nan app~ars In rood condition excent for inadeaunatne

vercetative cover.

Recommendations

Renovate sfrans cover,

Rearrade an’ stahilirze sn?l1lvav and *anks,

Yoni%or seepare,

hegiéé%f tngineer

Chiel Engipeer

13




APPENDIX E
HYDRAULIC AND HYDROLOGIC DATA




Hydraulic and Hydrologic Calculations

Crystal Lake Dam is located in Hardeman County, Tennessee.
The primary land use is medium density residential
development with about 30% 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 84 AMC II.

The Crystal Lake Dam is a small size, high hazard
potential dam. As such, it is required to pass the
 Probable Maximum Flood ()} PMF). The PMF is derived
from the Probable Maximum Precipitation. Using the U. S,
Weather Service TP-40, the 6-hour PMP was estimated to
be 29.7 inches yielding 27.5 inches of runoff during the
PMF and 13.8 inches during the % PMF,

The total inflow into the reserxvoir during the ¥ PMF is
about 20.8 acre-feet with a peak rate of 251 cfs. Crystal
Lake has a maximum storage above normal pool of 36 acre-
feet and maximum spillway discharge rate of 23 cfs. The
impoundment is sufficient to pass the % PMF with no flow
in the emergency spillway. The PMF overtops the dam by
about 0.1 feet.

Routing of a 1-10 day, l100-year storm indicated that the
gstorm would pass with no flow in the emergercy spillway.

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

1+ (B -0)=8 +0,

* S RTEDAITRES SIS . AR
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EVENT

ANTECEDENT MOISTURE CONDITION

11

111

PMF

Overtops 0n.1' for
2.4 hours

Not routed

kPMF ]

Passes about 2.5'
freeboard

Fasses w.ith no
flow in th=e emergency
spi’lway '

J00 - YEAR

Mot routed

Not routed

1-10 day,
100 year

Passed with no flow
in emergency spillway

Not routed
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Date

Name

—2/14/79 Region West

INSPECTION REPORT

of Dam: Crystal County: Hardeman

Owner's Name: Quad: 432SE

Type

Type

Project: Application No.
Existing X

New Construction
Repair/Alteration
Removal

Inspection:

Phase I

Phase II

Certificate

Cursory

Preliminary Site
Review

Phase I Reconnaissance

H

Camage Fotential Category:One _xX Two Three Undetermined

Inspection by: George Moore and Troy Wedekind

Inspection Results:

Several holes, apparently due to subsurface erosion, were

_____ ohserved ip an area along the D/S slope and about 30 to 50 feet

either side of the service spillway. The holes are of a

confiquration normally associated with dispersive clay. Further

evaluation, including dispersive clay tests, should bhe

performed to determine the cause and possible solutions to this

problem. Several areas along the U/S face near the water surface

have eroded and should be repaired. A large erosion gully is

in the emergency spillway. This should be repaired and the area

reseeded. A possible wet area along the right abutment about

3' below the water surface should be reinspected during dry

weather to determine if it could be seepage or leakage. A large
4

S g ey ey




S

INSPFCTION REPORT (cont.)

area on both sides of the service spillway outlet has eroded

and need to be repaired. Leakage was apparently coming

from the last section of conduit. Repair and evaluation

of the conduit should be made to insure its integrity. This

report is accompanied by photos.




Photographic Log

Photo No. 1 - Erosion gully in inlet of emergency spillway.

. Photo No. 2 - Possible wet area right abutment ahout 3 feet
below water surface.

Photo No. 3 - Erosion on upstream face near left abutment
at the water surface.

Photo No. 4 - Erosion pit on downstream slope.

Photo No. 5 - Looking down downstream slope toward service
spillway outlet.

Photo No. 6 - Erosion pits on downstream slope.
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PHOTO NO.I

PHOTO NO.2
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CANDLEWOOD LAKES PROPERTY L
’ — ¢l
OWNERS ASSOC.,INC. ) Cry 70 B0
P.0. DOX 171521 Ll
MEMPHIS,TN. 38117
W (R Arestd. Prasideons December 31, 1980 5 \". ('.F‘\, ED
Jossph Lasembe V.P. \.\ we T
832110 R
Reyes Wiley .- Soe. Trea. . s LT
2348401
Jeha Bhate . Gy
sme3 RO i.'--g"—,'-":,\‘s"“
Des Burge NaiR RESOURCE
$30:4000 :
Lasvy Rice
8294314
Mr. Robert A. Hunt, Director
Division of Water Resources RE" -
Tennessee Department of Conservation - EIVED JAY 5 -
4721 Trousdale Drive L S

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 awvare 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 Lak -
Property Owners Association, P.0. Box 171321, Memphis, Tenaessec
38117. The phone number is 901-685-6968.

W.”J. Arnold, President
Candlewood Lakes Property Owners Assn.

WJA/a
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RAGON ENGINEERING COMPANY
CONSULTING ENGINEERS
733 WEST MARKET 8T,
P. O. Bex 207
BOLIVAR, TENNESSEE 38008

December 7, 1976 DON R. MOORE, BSCK; EIT
EDMOND B. O'NEILL, BSME
BOBBY L. TULLRY, ASAET

JAMES H. RAGON, P, E.

Mr. Robert A. Hunt

Tennessee Department of Conservation
Division of Water Resources

6213 Charlotte Ave.

Nashville, Tennessee 37209

Re: Candlewood Subdivision
Crystal Lake (Lake #4)

Dear Mr. Hunt:

The construction of Crystal Lake (Lake #4) has been completed
in substantial conformity with the approved plans and specifications
as prepared by Ragon Engineering Company.

Yours truly,

Lz /7 ffn
ames H. Ragon, P.

JHR/ct
Enc.

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

S & W Construction Co.
Memphis, Tennessee




NON-FEDERAL DAM INSPECTION REVIEW BOARD
PG BOX 1070
NASHVILLE, TENNESSEE 37202

ORNED-G

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 Crystal Lake Dam inspected by the Tennessee

Department of Conservation.

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

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. Flood routings using Antecedent Moisture Condition III should also be com-
puted and included in the report.

5. T Board is in agreement with other report conclusions and recommendations
follgwing minor reyisions.

ERMAN GRAY J§7 BOBBY GyfMOORE
Chief, Design Branch Assigtaft State Conservation Engineer
ernpte Chairman Alternate, Soil Conservation Service

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

Resources Al: :nate, Hydrology and
State of Tennessee Hydraulics Rranch

I bl 8 fird %E
TIMOTHY SKEY

EDWARD B. BOYD v

Hydrologic Technician Chief, Instrumentation and

Alternate, US Geological Survey Inspection Section
Alternate, Geotechnical Branch
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ANALYSES OF MOISTURE DENSITY TEST OF COMPACTED FILL

S &W Construction Company

CANDLIWOOD _ (CYNSTAL LAKE)

Contractor Project
S & W Construction(2); Ragon Fagineering May “h, 1976
Report to Date .
Lab. No 30512
“Tost No. _1 e B ,-_2. 3 _ _‘0_ - copme fo

0'3(7;;'Y/C°J' f;“‘)“" 9.0 98.0 96.0 98.0
Wgt of Jar & Sand N - o

g(be(i’or( ;est) ] _ ce v (.1l B 77"') . 7.80 .
WE(J;!&:'IJI:;(? Sand 3.55 3.62 3.80 3.74 N
W o and snnel ) w23 | 4.9 4.09 | 4.06
Wgt. of Sand !

in Fun"el 1.‘)8 1‘98 1098 _ 1.98 o H
V-Vgl_.'o_t Sand P o a a i

in Hole “ea) 2.21 ) 2.11 2.08 4

fHole 1

V"(';T?.ﬁ Hole .0230 .0226 L0215 .0212 4
Bl A s o ) ) |
Wat. of Viet 2.91 3.15 3.03 3.09 B |
Wat of Ory _ I P
__%9'_',4 o 253|273 | 2.69 2.74 ]
Wgt. of Water i 3? L :’12 - 7.}'1 e 35 ) ) |
M T o Worn) 15.0 15.4 12.6 12.8
D e ] 110.0 | 120.8 125.1 129.2
% Required Density . 95:6"__ 10“-? L 10_3_-8____ 1Q77.2 . F
M s ) 5.1 {151 120.5 | 120.5
°‘;L;j“;§"o?",°\',33‘.',° 14.6 14.6 1.2 |11.2
Stone, % by Wgt | R _ _
Location of Tests

At Station 2+20 25' S, off Center of llam Elevation 503.5

At Station 3+00 15' S, off Center of Dam Llevation 503.5

At Station 2450 30' N, off Center of Dam Elevation 503.5

At Btation 2+50 A5' 8. off Center of Dam Elevation 503.5

FEvE ADGRISS
LAl KA LI S atd] ] r)
CONST&\L Ilu’\, j . . _.wf.”u\) ) lhbo
[] :' - L. \hlﬁ'tzl‘\::
- N . . N RN
w J/l(c)'a(\s\, im&asséé it 38301
40 OLD HICKORY COVE J
[ [901) 668-7274 OUNL ‘1[??052
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ANALYSES OF MOISTURE DENSITY TEST OF COMPACTED FiLL
CAULINOUD 5 (CHYSTAL LAKE)

Contractor__ 3 & W Constiuction Project

5 & W Construction(2); liaon kngineoring Date_ UL ¥4 1976

Report to
Lab. No 21123
TewNo. | 1 ] 2 5 AT T
Density of Sand .
(158, /cu 1) | 98.0 98.0 96.0 98,0 s
Wgt. of Jir & Sand . ) »
(be?or(-"tesl) an 700 7.00 7.52 T.i2
Wgt of Jar & Sand .
(atter t2s) 3.79 3,47 L 3ok _
Wgt. of Sand
‘} ?n 30132 Funnel 4,01 4.19 4,20 4.38
Wgt. of Sand
K glﬂ gum‘\a«;‘l 1.68 1068 1.68 1068
Wgt of Sand
 Hole 2.33 2.51 2,52 2,70
. Volume cf Hole 7 Sl ) -
{cu. 1t 0233 .0256 .0257 .0276
{ Wgt. of Wet e AR N o - -
Lot © 2.96 347 3.40 3.41
Wgt. of D ' T - )
Son 2.4k 2,95 2.83 2,98
Wagt. of Water 52 «52 57 43
Moisture Content 1" B
(L/o of Dry Wgt)) 21.3 1706 20..,1 144
Density, Dry Soil 1 N )
Ubs.rcu 1) 102.5 115.2 110.1 108.0
\ % Required Density 91.1 102.4 97.9 96.0
Required D it
(Ibs yeu. ) 112.5 112.5 112.5 112.5
Ogtimum Moist T R -
R% of Dry Wol) 14.6 14.6 14.6 14,6
Stone, % by Wgt. i J J
Location of Tests
1 Centerline of Crystal Lale Dam, Sta. 4+00-=15' DBelow Grade
2 E. s5ide of Dam, Lta. 4+00-=15' D¢ ow Grade
3 Centerline of Dau, 20' Lolov Grade-=Sta. 2+00
& W, 5ide of Dem, 20' Belovw Grade==Sta. 2400
40 OLD HICKORY COVE JACKSON, TENNESSEE 38301 . S
* {901} 668-7274 el .
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ANALYSES OF MOISTURE DENSITY TEST OF COMPACTED FILL
(¢ =M TAL)

Contractor__s ot ae bbbt dd il Project . - ottt bos i d
' Report ¢ et e e {)s dgn Date___ oy [ 1976
TNeT Ly Lab. No ‘Lo
) TestNo. | R . 3 e ]
Density ¢t Sand
(ibs /cu 1) gL a0 I Ry R 9.0 ) L .
Wgt of Jar & Sand |
(before test) o TeT A 7.50 . 7.1 I —_—
Wgt of Jar & Sand
(attertesy bR 5.7 3.97 . _ | 3.95 R S “
Wgt of Sand .
3 in Holc & Funnel 3.9 ] 3,93 . 3.8 I _——
Wgt ot Sand
in Funnel 1.3 1.3 1.8 . 1.4 N R S
Wgt of Sand '
in Hole I 2.5 2,10 2.93 e ————
) . Volume cf Hole k
(cu. 1t e L L0723 LO00 o .
T - - B B 7 |
Wgt of Wet N : | ‘
Soil R BSOY 233 - | 2%7 2.0 . _ - .
Wgt of Dry I ; : f
Soil R IS0V, SN RIS AN 1D 2, 31 Soi : ) ;
| ‘
Wat of Water R A e YN A I ¥ S S A
Mossture Content | 1 !
o, -
(% of Dry Wgt.) TPV S PR IF (PR I b ‘ ‘
Density, Dry Soil 1 ]
_bs-feu. (t) SR IS LA FUTRUCE (Y SO S SO - i :
% Requireo Density o 2.6 — | 96.u - 0G5~ | 9iw : _,l §
Required Density i :
os/eu ft) 112 ] lnies (11200 - | 11& P -
Optimum Moisture ! ‘ '
o, v
(%ot DryWat) heu 1.6 0.6 | 1he B _
Stone, % by Wgt. 7 I o i i

Location of Tests

UStating Leod=<33" L vt caonee of dabe=11t' beoov graae
e=c’ircn h+dl)==ceonlorline of danm

At Station 2+42--05" L. of! cuoater of dwn-=iJ' el s Jveee
At Station 2457--23' .. IV conter of daaw--13' Lelow raac

.
4,
h

W B

! f . )

SHDOMSAR o cotn e

‘\Jl\\)lt . T R R

tr e '
40 OLD HICKORY COVE JACKSON,/ YeNNESSEE 38301 - - - N
P;i\;nf. W::J'LUL)) ~

N (901) 868-7274




AN=AL08 248
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UNCLASSIFIED
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MICROCOPY RESOLUTION TEST CHART
NATIONAL BUREAU OF STANDARDS-1963-A,

)
*

<




C‘\/ L..

ANALYSES OF MOISTURE DENSITY TEST OF COMPACTED FILL

(CRY=TAL)
Contractor ——g—w—enetmretran—rting PrOIOCY —iyiciibieat popppd gk _—
Report to STV DTV U SV VE Y “' ‘A; NPT Date TV S-S YV A

~aTineering Lab. No. 276

TostNd. — " o _ . B
Density of Sand ! ° 7 7/ v
i
W‘:’S ’j“ ':!.)s ;o e el . |— 060 RN? Yl — | 90,0
Gt ol Jar an
befo test . o -~ an ;? 4
( ore LS) . poyp - 7.,6-~ - ~  fecep— 7.78 ’7'77' - '7 I
wgt ! Jar & Sand
fler tost } .. - i s .
W:;? :t’s;\:: o o i T 3+70-—} =3+
Hole & Funnel - - O . . . '
q w;r: O'se nd-y— ° —_— re gad - ser\ — o b deguy-- boibs - - Y Y -——}'jt—%
) a i
Funnel i
G I e R AT i
In Hole .. . s . , . . !
Volume cf Ho]e- —_——— 4s-ny teroy - eieie IR R LA —»fﬂv——f
. VO |
" eu i) . - . g
) - G e e et i —- it TR vee sl el —— -——-r‘)“z—"]
ng. of Wet I T T o o - i
Soil . :
Wgt. of Dry — e BT s R B D8 3 P ot eyt — '_‘:.‘?1"_1
Soil A .
- Tt Ly Lelly T S o Lt ?:.h‘)——-"“—‘.t.j-‘c—‘J,
Wgt. of Water . !
——— RS TP PSRy V. JE —_— e - [V T, ————
MOlSlUfe Coment -j Y o_;’ o'l-: . ;, o e Y]
(% of Dry Wgt.)
aenslty ny Soil T ‘A:’ o T ‘Ab o‘,’ T “‘17.1 - ‘1‘7 . s T —16 .9—__>—1§a3—_—‘1
(lbs./cu. ft.) . | i
T T 1 e s e 1R, 0 o — | — 108,77 '*‘—11(1;&—‘!
% Required Density A !
Required Density ST Cite e 4 25 L AR R VIIT)
{ibs./cu. ft) ]
6Bt|mum Mosture T 1o T e, 11100 112,01t
(% of Dry Wgt.) .
- 6T e A6 the6 e it
Stone, % by Wgt, .JL

Location of Tests

Ne-check at Station 4+00--70"' II. off centor of dam--11' below rrade
i=chock at Stalion 2452-=23' W, off center of dru--15' below grade
At Stating C43N==10 &, olf ceuter of dunu-=2* bolow rrade

At Station 2+9%-=12' i, olf conter of dam--9' helow xrade

At Stlatic- 3+60-=in center of dam=-=9' below prade

At {tation 4+10--10' W, oif canter of dam-=9' below grade ',-r.., A —an
e LYy

. NN YTy - e .- .
Y LOH‘an! N \\‘ :' R
.} . ) ”~Q--' * bee
3 40 OLD MICKORY COVE . +- - JACKSON, TENNESSEE 36301 R
;«; . (901} 688-7274 }\Unu\‘..‘. T, TP ;l
P ISR el BRI R Y *
i nuves L
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ANALYSES OF MOISTURE DENSITY TEST OF COMPACTED FiLL

S & VW Conatruction Comipany

CANDLINOOD LAXYS (CHYSTAL LALL)

Contractor Project
Report to 5 & W Construction (2); lagon Ingiveering =~ Ausust 10, 1976
"
Lab. No. 31287

— Tesi Ne. -1 T}V T e 3 % L3
Density of Sand '

(Ibs./cu. 1.} ‘.“')“oo ) *‘)8-9 __9800 . 98,0 N _ 98}_‘0
ng of Jar & Sand
_ (before test) 7.81 . 7.93 782 | 7.72 1.85
Wgt of Jar & Sand

(after tast) 3. > 3.85 —3-8_0 B 3.70 ko°7
ng of Sand

n Hole & Funnel } _-_.A‘. 1}-_ _'g._OB ‘002 »h.02_‘ 3-78
ng of Sand

. _'n Funnel _1.85 | 1.8 _1.83 | 1.83___ | 1.03

Wgt. of Sand

n Hole 2:30--- —2025___ -2'0_19____ 2.19 — _'1095
.Volu cf Hole

few Uy 0235 |_.0230 0223 | .0223 | .019)
Wat._ of Viet T T B

soil 3.00 | 3.00 | 2,95 | 3.00__ | 2.75
Wot. of Dry

Soil _ 263 | 257 | 253 | 2.61 _ | 2.49
ng of Water . 0.37 o'l} 0’02 039 o 026
Moisture Content T - ' )
_ (% of Dry Wgt) 4.1 16.7 16,6 | 14,9 10.4
Density, Ory Soil

(lbs. Icu_i)_ 1!_1_39 111.7 113.5 _117.0 _125.1
% RQQ\J"ed Density __9_702 __97.0 9806 ) ._1_0_1_0‘1_____ ;...19)'8
Requued Density

(ibs. lcq l!) 115.4 11%.1 115.1 115.1 _120.5%
Optimum Moisture

(% of Dry Wgt.) 14,6 . | 14.6 14.6 14.6 | 11,2 i
Stone, % by Vygc.

Location of Tesls

at Sta.
at Sta.
lIwelieck
l“ su.
At Sta.

1450, 25 Il\s off center of Dan=-15' Delow Grade

1400, Ia Center of Juim=15' liclow Girade

at Stae 2430, 10' L. off Ceater of Lam==9' lolov Grade
2475, In Center of Dome=(G' Dolow Grade

3+18, 10' E, off Center of Dam—b6' Be Below Grade

R BRI -"I.S

CVI;CT.“"""""""' S LAB, INC.
. N ‘ ';I‘\::
. oo ’éuldap“m‘q‘& ',‘,",‘;‘; '-cison’.otlmessuma

-~»

i
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LAV N N

ANALYSES OF MOISTURE DENSITY TEST OF COMPACTED FiLL

o~

r

via

Contractyr_5.& W Construction Co:ijnny

Report tc

S & W Construction Co. (2); ilazon Eng,

Project

CAXDLIH0NN LAUF.

S (CLYSTAL LAKE)

Date

Aot 12, 1976

Lab. No. 21306

— TemWNe. |1 | T2 |3 T &
i W S

Ay ) 98.0 98.0 95.0
Wgt of Jar & Sand

Toetore test 7.91 1 | 181 | e
Wagt. of Jar & Sand

Satior t3st) 4o13 3.65 3.63 3.69
Wgt. ofSand | ) T o

?n 30132 Funnel ”3-78 3492 »k,02 3.53 ) .
Wagt. of Sand

n Funnal 1.63 | 1.83 [ 1.83 1.83 |
Wgt of Sand S I

,,‘f‘,Ho'e_ . 1.5 ~2-0’)‘ _'.l.l‘) ) 2.15 L
,Voluwe cf Hole o - i

(CU ") 3 B oUl')') -0‘9‘2_1_3 -_-0‘:.2—_.‘ '0219_-
wet of wet | |7~ - i
_Sei o207 290 [ 2,96 | 294
Wgt. of Dry
-~S_0i' . 2._2? —_2_. 48 -20?!_“_ ~20 53 N
Wgt of Water , o’lo 0@2 0‘5—' 0’!1 o
Moisture Content R )
_ (% of Dry Wot.) 17.6 16,9 17.9 | 16.2
Density, Dry Soii

{lbs./cu. fL.) __13,001 '119-,0 112.6 ) 115-5*__
:A—_R_gqlﬂfed Den,ity ; _9.9,..,1 "101.1 97-8 ‘32022
Required Density
_(bs./eu.tt) | 115.1 115.1 115.1 115.1
Optimum Moisture

(% of Dry Wgt.) | 166 | 14.6 14.6 14.6
Stone, % by_Wgt. )

Location of Tests

At Sta, 1490, 201 I, off center of Damee12! TNelow Grade
At Sta. 1+09, ln ecenter of Lam=12' lelow Grade
At Sta, 0490, 15' L, eff Center of Dan=e12' Delow Grade

At Sta. 0460, 15' W,, off Center of Dam==12' Below Grade

. Uy I+ ot apn Oy P e T AR

[N

I
40 OLO HICKOAY COVE *'*

i .
Y X VI A

—— e ST —— e s+

." R
[T Y
i e

JACKSON, TENNESSEE 38301 }
(901) 008-7204 , , .

18
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S & W Construction

5
Vi

ANALYSES OF MOISTURE DENSITY TEST OF COMPACTED FILL

CANDLEWOOD LAXES (CYRSTAL LAKE)

Contractor Project

Reportto _S & W Construction(2); Ragon Engineering g Auiust 13, 1976
Lab. No. 313%

T s N, 1 2 3 %

Pbereamrt | 980 | 98.0 | 980 o080

Mioetore tosty | 28 | 2 | 28 |73

Materasd | 3w | sw | s |aes |

"0 viole & Funnel %09 | %03 | 3.96 | 3.72

" P 13 | a8y | 183 | 1.8

Yo ol 226 | 220 | 23  |1.89

erny o | e | 0wz | o193

ol 347 | 308 | 298 |26 |

Ve o | 265 | 2.64 2.35

Wot. of Water ._._Un __oﬂ'tS___ _:_3{0_ N _

”7:7,'“;,"0?,;%';,‘, 16.1 17.1 12.9 13.2

osrcony 18,2 | 7.4 | 1217|1218 L |

% Required Density _"_102_.7 122.0 101.0 102.1

Feioseu 1) 1154 | 115 | 1205 | 120.5

O oo oty 1.6 | 186 11.2 11.2

Stone, % b_y Wot. _

Location of Tests

[ AV B N

QU SO
e

Sta. 0+15, In Center of Dem~=1' DBelow Grade

Sta. 0490, 20t E, off Center of Duwa~=9' Lclov Grade
Sta. 1410, 20" W, off Cealer of Dan==9' Belev Grade
Stae 2400, In Center of Dames9' Below Grade

’. v s e e
.
L]

40 OLD HICKOAY COVE : .JAC“ON. TENNESSEE 28301

. - (901] 668-7274 _ -

St v YU wVua.
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ANALYSES OF MOISTURE DENSITY TEST OF COMPACTED FiLL

Contractor S & W Conatruction Projact _CANI'LENOOD 14138 (CIYSTAL LAXE)
Reporttc S & ¥ Construction(2); lagon Engineering Date__ Muaust 17, 1976
Lab. No. 31365
. YemwNe. |7 N U 3 4
Density of Sand
Cibsrea ) 54540 98.0 98.0 93.0 __
Wgt. of Jar & Sand -
Toetore test) 270 7.98 7.75 7.68
Wgt of Jar & Sang - B B . Tt T
(after t2st) 3.59 3.85 3.t8 3.99
Wgt. of Sand | I — ) T
?n goleaz Funne! 4.17 4.03 3.87 4.29
Wgt. of S
T Furnel” 1.83 1.63 1.83 1.83
e 2.3 2,20 2,04 2.46
, Volume cf Hole N ) T
Ceo iy o .0239 .0224 .0208 0251
A 2 A N A o ]
Lo e 3.05 2.82 2.48 3.00
Wototory |7 I A o )
Lo 2.79 2.57 2.30 2.73
Wat. of Water 26 23 .18 27
g G IR S S
oD e} 943 9.7 7.8 949 -
A A 116.7 114.7 110.6 108.8
% Required Density 101.4 9247 40.1 97.1
Reguired Density | A N A B -
(1bs./cu. 1) 115-1 11501 115.1 112,0
O T O verare 14.6 14.6 14.6 14.6
Sooseoywer || )
Location of Tests
Sta. 3+95, In Center of Dam=-On Grade
Sta. 2480, In Center of Nwmefn Crode r,
Sta. 1465, In Conter of Lan~-Un Grade RN
Sta. 0432, Ia Center of Dem~=On Grade L e
of
40 OLD MICKORY COVE JACKSON, TENNESSEE 2301
“ 1901) 868-7274 -
e T il B
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Ome RUIEAL NCETING ARERICAN COLLEGE OF SURVLYORS IN TENNESSCE

Wom Crrv, Peve Prinr 8 SyeeLv Co,

PAte s i e Kotweegy fo,
e Nt A u] Homve Pova D -
R .*.‘-,. “’—I“ e —— - : '.;-r—“ i

T R faone (N1) ’l77-’g7(

$ 7 - -~ q
4 //"//V('/’/'/./A v\/’/// YA RSV g/ //s,/7:é
Critorriy = Lonwor Laie o Liow 545 /3 ﬂf’loj ., ¢ Eo
///a > L2 .
025l =513
17°>8°
’. - - ‘/' 3 V o) Vet ' 4 g
Voog = D7 X0 HF aa ™ J.75v/0°H
Verz O.E9X/0° Vere * _L.05X 25
2.06X/0% ] 70X /04477
Lopvired’ Oisehayige Kz
(= 7ozt Y
o 329 7455) G. 559 : //;ec,
H = S24767& $IE = 7,
2
SO/an /f:;;yz/ Lo
. %
G pr (LU 0 :
. . a.oz.s'z[:?/z,,f_fis_z__m
L%
Where ) 273
A= 7
L = /997
S & O.0G
b O.O02
be = 0.5
0 - /2 .
&= e f//%ec
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HELCOME TO
6Ti ANKUAL MEETING AMERICAN COLLEGE OF SURVEYORS IN TENNESSEE

Hus Crry Brue Paswr 8 Sueecy Co.
261 lostw Rovag Sra,

Jackson, Tenw,

Puone (901) 427-9071

Famepcee Bror riwt o Sueeyy Co,
1240 Pwoar Ave

Moy, D, ARV

Pasmg (1N]Y527-7385

20.8 S ooy Ao rve. .
/0’20.34-6;; = 0.032m" 3

G for/ = 24’ féﬂ AP)

o’cs = &, 383"
a ’
- [~ ::(z’/] - [7/7/,%%3)’ j - O.028 M.

S PR Tzék 7/.47//4-3-/420 Aoy So/5)

2 2+~

3. 7<G/r

1= 23 [Froore A -F  DOxSicn OF Spmee Dams ) fo. 672
590}1{7 _l

.7 = S s e AR
7 75 20,77 = 0,7/0 cgg) = O 0195 Hrs.

B 7 » 5.7/
7; 0.0195 =9/

9 r/);.{fﬂ)> 75"
/0.7;.)" 77;5’ = Q.07 M.

1 gy = 2048 . #E2(0.032) 2 253,87 Yee,
v 0.07¢ A

2800 K 9p 7 213 (203.8) % 4390, 98 £ e |
3. Jmo * (-)@/,_.434/[0.%) \F Y Jsee. / 2463 .

(4 Y, = 53, 53/@{4) c 533302 3}’0. 032) * 36 359~

1 Egr” Lvp T SR Lg ~ 528

15 Yoy = 3. /4F s2e
Jo. Vop *Woe W =(2.977 - 2.75)0¢ = 0. 227 X0/ - 5-'2,?,,-

7 Vor, B2

v, _ 3635 O. /43
8. Ypy = 757

L ¢ 24 £ = 529

h

)}

X

-

Vop (43~ 2 7f)/o‘ L5FX0CT 35 584F |
/‘: _E-’L 2__3__{—-’:# >~ 0' ?73. . . :

[/ 36.:"5 . . . ]
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£ 95227 - o Le -
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6ti ANNUAL MEETING AMERICAN COLLEGE OF SURVEYORS [N TENKESSEE S
famensee Rins Pagur & Sureey Co. Hun Civv Brue Print & Suppiy Co. ’
314 Proan Ave, 71 Nomtw Rovar Ste.
Misemis, oo, 8117 © Jacwson. Teww,
Y\ M N1 9747585 ) Puone (901) 427-9071
Cv=80 F-zv”
' 2
l/&/ﬂ/)/c" /2 iz X JMM%) : 7{§W o~
L/ /}; r £24 Vir * 2,75 Y10 ¢
Ko ///a T O, 24‘/-!24‘
2 (f/X/J‘
LV, Mypso = 5257
Voleme  soo gqr Strrl  20.8(a3550 ) %‘7" =03¢26 xr0° A7 N
YV, = 275y #7’
J s _0.3724 X700 ¢
a4 3./1926 X0 /7’
L1V Ny + 5755
)
Vo tome MV 20.6(43560)22-) » 1. 608 K10 6 /47
Ve = 2.75 X0 /3
Yoprwr = 1608 Y10¢
+. 358 X106 fF7
LS N gy ™ 5295
Wilh Ly = 825 ° FTooed 1oolisy resolts 207 -
@ Jpr //.147/ ot e <05’ v
Lppe © 529 f0.25 & S2725°
\
»
. oo ane agunacy TR AT e
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Vsp, 3558 , 9,678
5 3,35 .

1

(r9/75
/b 24
Ay = 0. 032ms° "
s . C/‘, 4 90
= - P - z2e"
v, = 30/ e
1 2 3 h 5 6 7 81 of 10| 11|12
By | Vew | Vo V’"/V b V"w/‘l I OO/QI % | %% "ﬁ Qe |2 v
T | AR AP _ Gfod-efn—-14¢ £+ 156
;é;u»f\,.\‘/}}dig ve | z57])7%d R AR APk |
- S275 |s2es| ST oted | - A7 25076 | - -
527 |20 sl 28] 0 :j q 77 | e 2 14.781 1> ‘
5265536 5|y | 1720 .4t T 1515 =27 ,
- N \ .
§2¢ 528 V27| 12.6)0.344 2. 731z | Tt
Qﬁkb{ﬁf 7.2 |8/ |p222 p R4 1327 {5110 17497 >
+ 529 -
S 30 |f05.6|425 | )17
CNE228 \po.or|356.9 {102 .
52 97571 34.97]4.548
Nsoe s | 985027) 32070 G55 2 :
L0250 07| 2599|0577 .00 178 v AVZN A yse /67
' . .
o o
50 > §29,.0
/P 25
Y o 27
faio. —_Y \
o5 07 10s £42:0
- 2 . -—”—\
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