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1.5 1Inspection Team Members - The inspection was
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Furnished hercewith is the Phase I Investigation Report on Spring Lake and Ola
Hickory Dams near Saulsbury, Tennessce. The report was prepared under the
authority and provisions of PL 92-367, the National Dam Inspection Act, dat.d
8 August 1972.

The report presents details of the field inspection, background information,
technical analyses, findings, and recommendations for improving the conditio
of the danmsg,

Based upon the inspection and subsequent evaluation, Spring Lake and 01d
Hickory Dams are classified as deficient due to minor erosion that is
occurring on the cmbankments and in the emergency spillways, and some sccjpu
present on the downstream toes of the dams.

The recommendation concerning repair and stabilization of the slopes ajal. st

further erosion contained in this report should be undertaken in the near
future.
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your prerogative. However, under provisions of the Freedom of Informatiou
Act, the Corps of Enginecers is required to respond fully to inquiries on
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PREFACE

This report is prepared under guidance contained in the Department of
the Army, Office of the Chief of Engineers, Recommended Guidelines
for Safety Inspection of Dams, for a Phase 1 investigation. The purpose

of the Phase 1 investigation is to identify expeditiously those dams
vhich may pose hazarde to human life or property. The assessment of the
general condition of the dam 1s based upon available data and visual
inspections. Detailed investigation and analyses involving topographic
wapping, subsurface investigations, testing, and detailed computational
evaluations are beyond the scope of a Phase I investigation; however,
the investigation is intended to identify any need for such studies.

In the review of this report, it should be realized that the reported
condition of the dam is based on observations of field conditions at the
time of inspection along with data available to the inspection team.
Additional data or data furnished containing incorrect information could
alter the findings of this report. In cases where the reservoir was
lovered or drained prior to inspection, such action, while improving the
stability and safety of the dam, removes the normal load on the struc-
tures and may obscure certain conditions which might be detectable 1if
inspected under the normal operating environment of the structure.

The analyses and recommendations included in this report are related to
the hazard classification of the structure at the time of the report.
Changes in conditions downstream of the dam may change the hazard clas-
sification of the structure. A change in hazard classification may in
turn change the design flood on which the hydraulic and hydrologic
analyses are based and may have a significant impact on the assessment
of the safety of the structure.

It is important to note that the condition of a dam depends on numerous
and constantly changing internal and external conditions and is evolu-
tionary in nature, It would be incorrect to assume that the present
conditions of the dam will continue to represent the condition of the

.dam at some point in the future. Only through continued care and in-

spections can there be any chance that unsafe conditions will be de-
tected.
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Date of Inspection ...c.eeeevevseece... March 10, 1981

ABSTRACT

This report is based on the findings of a Phase 1
inspection of Spring Lake and 0ld Hickory Lake Dams in
Hardeman County. Spring and 0ld Hickory Dams are in
series with each other and with Chancellor Dam upstream.
The dams are of similar construction and have the same
owner.

Spring Lake Dam is a zoned earthfill embankment 21.5 feet
high and 400 feet long with a crest width of 12 feet. The
side slopes are 3H:1V upstream and 3.7H:1V downstream.

The service spillway is a concrete riser with two 1' x 4°
openings leading to a 15 inch concrete pipe passing under
the dam. The drawdown drain is a 15 inch diameter gate
valve at the base of the riser., The emergency spillway

is a trapezoidal earth saddle on the right abutment with
an estimated capacity of 3500 cfs.

0l1d Hickory Dam is a zoned earthfill embankment 20.5 feet
high and 530 feet long with a crest width of 12 feet.

The side slopes are 3.5H:1V upstream and 3,.,9H:1V downstream.
The service spillway is a concrete riser with two 1' x 4°
openings leading to a 24 inch concrete pipe passing under
the dam. The drawdown drain is a 24 inch gate valve at the
base of the riser. The emergency spillway is a trapezoidal
earth saddle on the left abutment with an estimated
capacity of 4670 cfs.

Both dams are in the small size, high hazard potential
categories. Neither dam shows any overt signs of instability.
The vegetative cover of the dams is very poor and erosion

is occurring on the embankments and in the spillways. Some
evidence of dispersive soils were found. Minor amounts of
seepage were found below each dam, but there were no
indications of the transport of embankment material. The
storage/spillway capacity of the dams is considered to be




adequate. The full PMF will pass the structures without
overtopping if the Chancellor Dam upstream of Spring

passes the PMF safely. Considering a breach of Chancellor
Dam during the % PMF, the Spring Lake Dam will be overtopped.
& 014 Hickory Lake Dam will pass the flow even if a breach

of Spring is considered. Because of these findings,

Spring Lake and 0l1d Hickory Lake Dams are considered to be

deficient.
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PHASE I INSPECTION REPORT
NATIONAL DAM SAFETY PROGRAM
SPRING LAKF DAM
OLD HICKORY LAKE DAM
HARDEMAN COUNTY, TENNESSEE

SECTION 1 - GENERAL

1.1

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 Recormended Guidelines for Safety
Inspection of Dams, Department of the Army, Chief
ot Engilneers, Washington, D. C. 20314.

Past Inspections - Past inspections of Spring Lake
and 0ld Hickory Lake Dams include cursory inspections
by George Moore and Troy Wedekind of the Tennessec
Division of Water Resources on February 14, 1979.

At this time, moderately severe erosion was occurring
in the emergency spillway and on the left downstream
embankment abutment contact on Spring and minor
erosion was occurring on the downstream slope of

01d Hickory. The flap gates on the toe drains on
Spring Lake were sticking and water was backing up
behind them. A small spring or seep was located

at the toe on the right end of 01d Hickory Dam.
Several inspections were made during the construction
of the dams hy Ed O'Neill, also of the Tennessee
Division of Water Resources.

Miscellaneous Details - The day of the inspection
was clear with an ambient temperature of about 60 F.




Inspection Team Members - The inspection was

conducted by the following State personnel:

Ed O'Neill, Chief Engineer

George Moore, Regional Engineer

Bill Culbert, Water Resources Engineer
Anthony Privett, Engineering Co-op




SECTION 2 - PROJECT DESCRIPTION

2.1

Location ~ The projects are located in Hardeman
County, Tennessee, about 4 miles east of
Saulsbury, Tennessee. The dams are located on

the Saulsbury topograghic quadrangle (432SE) with
01d Hickory Dam at 89Y01'37" west longitude and
35902'31" north latitude and Spging Lake Dam at
89°01'15" west longitude and 35°02717" north
latitude. Spring Lake Dam is located about 2500'
upstream of 0ld Hickory Dam at the headwaters of
the reservoir. O0ld Hickory Dam intercepts an
unnamed tributary about 0.5 miles from the east
fork of Spring Creek. The east fork of Spring
Creek flows 6 miles to its confluence with several
other streams to form the mainstem of Spring Creek.

Description: Spring Lake Dam

2.2.1 Embankment - The Spring Lake Dam is an
earth embankment dam with a straight alignment.
The maximum height is 19.4 feet (21.5 feet on the
design plans) and the length is 460 feet (400 feet).
The crest width is 12 feet. The upstream slope

is about 3H:1V from the water surface to the top
of the dam. The downstream slope is about 3.7H:1V
(3H:1V). The slopes have a moderately good grass
cover but no upstream wave protection. The dam
site is located in the Claiborne and Wilcox for-
mations of the Mississippi embayment sediments.
These are irregularly bedded sands of the Tertiary
Period locally interbedded with lenses and beds of
gray and white clays, silty clays, lignitic clay,
and lignite.

2.2.2 Service Spillway - Tne service spillway is

a 2.5" x 4' skirted concrete riser with two 1' x 4°
inlets at the water surface. The riser leads to a
15" ID concrete pipe which passes under the dam.
The inlet elevation of the spiillway is apout 521°'
msl and the invert of the pipe outlet is 510.9' msl
(509.5' msl). The maxinum capacity of the spillway
is 21 cfs.

2.2.3 Drawdown Drain - The drawdown drain is a 15"
slide gate at the base of the riser. The invert

~elevation is 513' msl.




2.2.4 Emergency Spillway - The emergency spillway
is an unlined earth saddle on the right abutment.
The control section has a base of 30'. The left
side slope rises at 11lH:1V for 1.3 feet and
increases to 3.4H:1V to the top of the dam elevation.
The right side slope rises at 21H:1V for 2.5 feet
and increases to 3H:1lV to the top of the dam
elevation. The maximum depth in the spillway is
5.2 feet which gives an outflow of about 3500 cfs.
The design plans call for a trapezoidal control
section with a base width of 100' and 3H:1V side
slopes.

2.2.5 Reservoir and Drainage Area - The reservoir
has a surface area of 11 acres and a fetch of
1100'. The normal impounding capacity of the
reservoir is estimated to be 57.2 acre-feet with
about 140 acre-feet of flood storage above normal
pool. Forty acres of the drainage area is
controlled by Chancellor Dam (TN06939). The
uncontrolled area is about 147 acres giving a total
drainage area of 187 acres. The uncontrolled

area has a reach of about 2000 feet and a maximum
relief of about 120 feet. The predominant soil
groups are Ruston, Lexington, and Providence and
the primary use is medium density residential
development. |

2.3 Dpescription: 014 Hickory Lake Dam

2.3.1 Embankment - The 01d Hickory Lake Dam is

an earth embankment dam with a straight alignment.
The maximum height is 20.5 feet and the length is
595 feet (630 feet on the design plans). The
crest width is 11 feet (12 feet). The upstream
slope is 3.5H:1V (3H:1V) from the water surface

to the crest. The downstream slope is about
3.9H:1V (3H:1V). The geologic setting is the same
as for Spring Lake Dam. Sketches are provided in
Appendix B.

2.3.2 Service Spillway - The service spillway is
a 2.5' x 4' skirted concrete riser with two 1' x 4°'
inlets at the water surface. The riser leads to a
24" ID concrete pipe which passes under the dam.
The inlet elevation of the spillway is about

504' msl and the invert of the pipe outlet is
490.5' msl. The maximum capacity of the spillway
is 21 cfs.




2.3.3 Drawdown Drain - The drawdown drain is a
24" slide gate at the base of the service spillway
riser. The invert elevation is 496' msl.

2.3.4 Emergency Spillway - The emergency spillway
is an uncontrolled earth saddle on the left abutment.
The control section is approximately trapezoidal
with a base of 130 feet and side slopes of 3.3H:1V
on the right and 3H:1V on the left. The base of

the spillway is slightly elevated on the left

side. The design plans call for the control section
to have a 100' wide level base and 3H:1V slopes on
each side.

2.3.5 Reservoir and Drainage Area - The reservoir
has a surface area of about 28 acres and a fetch

of about 1200 feet. The normal capacity of the
reservoir is estimated to be about 153 acre-feet
with about 220 acre-feet of flood storage above
normal pool. Spring Lake Dam controls 187 acres

of the drainage area. The uncontrolled area is

167 acres giving a total drainage area of 354 acres.
The uncontrolled area has a reach of about 1300 feet
and maximum relief of 12n feet. The predominant
soil groups are Ruston, Lexington, and Providence
and the primary use is medium density residential
development,

Downstream Hazard Potential - Spring Lake and 0Old
Hickory Lake Dams have been assigned a downstream
hazard potential classification of high. The stream
leading from 01d Hickory Dam passes through a
portion of the Candlewood subdivision. Two lots in
the downstream area are occupied and several others
are in various stages of development. The stream
also crosses a mainline of Southern Railway and
State Hwy 57. Spring Lake Dam is immediately
upstream of 0ld Hickory Lake.

Miscellaneous - The dams are currently cwned by
the Candlewood Lakes Property Owner's Association
(W. J. Arnold, President). The dams were built
in 1976 as recreational lakes for the Candlewood

Subdivision being developed by Terra Aqua Corporation.

The dams were designed by Ragon Engineering Company
with soils testing subcontracted to Construction
Materials Lab, Inc. The construction was performed
by S & W Construction Company. No major repairs

have been reported since construction., Certificates
of Operation were issued by the State in 1977.
Ownership of the dams was turned over to the Property
Owner's Association in 1979. No instrumentation

was found on either dam.
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SECTION

3 - FINDINGS

3.1

Visual Inspection - Spring Lake Dam

3.1.1 Embankment - The upstream slope of the dam
is in good condition with a fair covering of grass.
A berm at the water surface is the only wave
protection and some minor sloughing has occurred
{photo no. 2). The crest has almost no cover but
appears to be in good condition. Vehicular traffic
has been restricted from the crest. The downstream
slope is ernding and in some areas the erosion is
becoming significant. Jug holes indicative of
dispersive soils were found in some areas (photo
nos. 4-8). Minor erosion is also occurring along
the embankment abutment contacts (photo nos. 19 &
20). A hand auger sample of the embankment
material is a clayey sand of group SC in the Unified
Classification System.,

The flapgates on the toe drain outlets were stuck
closed and the left drain had backed up a
considerable amount of water (photo nos. 12 & 13).
Some sediment was visible in the flow from the

left drain after the gate was opened (photo no. 14).
The toe of the embankment was damp below the level
of the toe drain and a saturated area with swamp
grass was located about 30 feet left of the service
spillway.

3.1.2 Service Spillway - A thorough inspection of
the service spillway system could not be made but
the visible portions of the spillway appeared in
generally good conditicn. A few cracked spots were
found on the outlet of the pipe. A small depression
was found in the fill above the pipe near the toe

of the embankment. It could not be determined if
the depression was related to the spillway (photo
nos. 9-11).

3.1.3 Emergency Spillway - The emergency spillway
has almost no protective grass covering and erosion
has occurred on both the side slopes and in the base
of the channel (photo nos. 15-18).

3.1.4 Drawdown Drain ~ The drawdown drain was not
operated during the inspection and no information
indicating the last date of operation could be
located. The lift wheel was on the lift stem
{(photo no. 10).




3.1.4 The right side of the emergency spillway
control section is formed by embankment fill
material. The fill has a narrow crest (15')
and would probably erode rapidly under high
stage flows (photo no. 15).

3.1.5 The service spillway is a concrete culvert
pipe passing through the embankment above the
water level at the time of the inspection. The
pipe joint was open about 1 inch. The pipe has

a headwall on each end. Fill does not completely
cover the pipe. Flow from the pipe drops into

a small concrete chute. The maximum capacity of
the chute is less than 3 cfs while the maximum
capacity of the pipe is about 48 cfs. The flow
will, therefore, overflow the chute and impinge
upon the embankment (photo nos. 7-11).

3.1.6 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 the full probable maximum
flood (PMF). The volume of inflow during the PMF

is 83.7 acre-feet. Analysis indicates that the i
structure can pass the AMC II PMF with no freeboard.
Slight overtopping will occur during the PMF under
AMC III conditions. Routing of the 1l00-year storm
produced flow of .9 feet in the emergency spillway
and the %PMF produced about 1.9 feet of flow in the
emergency spillway.

3.1.7 The project is located in Seismic Zone 2.

3.1.8 This dam is in the high hazard potential
classification as outlined in the OCE guidelines.
Failure of the dam could affect two house trailers
and Spring and 0Old Hickory Dams which are also
considered high hazard. During the % PMF, Spring
Lake Dam would be expected to fail but the storm
will be contained by 0ld Hickory Dam. However, an
excessive loading of silt and debris would occur.

3.1.9 The measured configuration of the dam
differs markedly from the design plans. The
longitudinal alignment of the dam has been changed
from linear to sinusoidal. Plans call for 1V:3H
side slopes but the measured slopes are 1lV:2.4H
upstream and 1V:2,.3H downstream. The designed j
emergency spillway is a trapezoidal channel cut :
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3.1.5 Downstream Channel - The spillways empty
almost directly into the 0ld Hickory Lake (photo
no. 22).

3.1.6 Reservoir and Drainage Area - No indications
of excessive sedimentation were seen. The water
has high turbidity. Development of the drainage
area is continuing with the entire area being
planned for 1/3 acre residential lots.

Visual Inspection -~ 0ld Hickory Lake Dam

3.2.1 Embankment -~ The upstream slope is in
generally good condition. Minor erosion is
occurring along the water surface. One small

jug hole was found near the right end of the dam
on the upstream slope. The grass cover of the
upstream slope is moderate to poor. The crest

has almost no cover. Several small depressions,
about 2 feet in diameter and 6 inches deep, were
located on the downstream edge of the crest (photo
no. 24).

Erosion is occurring on the lower portion of the

downstream slope with some 2 to 3 feet deep gullies.

Representatives of the owne:r stated that repairs

have been required on the downstream slope because 0
of erosion. The lower 1/2 to 2/3 of the slope is

muddy probably due to water being retained in

poorly compacted fill in repaired areas. Several

pockets of mud up to 3 feet deep were found. Jug

holes, indicative of dispersive soils, were seen i

in some areas of the slope (photo nos. 25-28). A
hand auger sample of the embankment material is
silty sandy clay of group CL in the Unified
Classification System.

The left toe drain was carrying a very slight flow
(less than .5 gpm) and the right toe drain had no
flow. Dry sediment has collected in the invert of
the right toe drain (photo no. 32).

3.2.2 Service Spillway - A thorough insbection of
the service spillway could not be made, but the
visible portions appeared to be in good condition.
Some minor erosion has occurred in the fill around
the pipe near the outlet (photo no. 31).




3.3

3.4

3.2.3 Emergency Spillway - The emergency spillway
has almost no protective grass covering. Some
erosion has occurred on the slopes and in the base
ggt the)erosion is generally minor (photo nos.

& 30).

3.2.4 Drawdown Drain - The drawdown drain was not
operated during the inspection and no records
indicating its last usage were available.

3.2.5 Downstream Channel - The downstream channel
appeared to be in good condition with no accumulated
debris or obstructions (photo no. 33).

3.2.6 Reservoir and Drainage Area - No indications
of excessive sedimentation were seen. The water
has moderately hich turbidity with a brownish
green color and < s3ibitity of about 1 foot.
Development of th¢ drainage area is continuing
with the entire ar .z being planned as 1/3 acre
residential lchs.

Review of Data - Design plans were provided by
James H. Ragnn eid are included in Appendix G
of this report.

The crest elevation of Spring Lake Dam appears

to be about 1 foot less than specified on the plans.
The emergency spillway has been deformed somewhat
by the washing of material from the side slopes
into the base of the channel, but it appears that
the originally constructed channel probably was not
the full 100 foot width specified on the plans.

The only variations from the design plans on

0l1d Hickory are more conservative than the original
design. The embankment slopes are less than spe-
cified and the emergency spillway is 30 feet wider
than on the plans.

Except as stated, the dams appear to be in substantial
compliance with the design plans.

Static and Seismic Stability - The stability of the
dams was not analyzed due to the lack of appropriate
engineering data. Visual assessment and engineering
judgment indicate a stable structure due to the
moderate slopes and only minor amounts of seepage;




however, erosion and dispersion, if left unchecked,
could eventually undermine the stability of the
embankments, The dams are located in seismic zone 2.

Hydraulic and Hydrologic Analysis - According to
OCE guidelines, the dams are i1n the small size

and high hazard potential classifications. As such,
the structures are required to pass the one-half

to the full probable maximum flood (PMF). Outflows
from Chancellor and Son Dam (TN06939) are considered
in this analysis and appropriate calculations are
included in Appendix E. Analysis indicates that
under antecedent moisture corndition II /AMC II)

the dams will pass the full PMF with 1.0 feet of
freeboard on Spring and 0.8 feet of freeboard on
0l1ld Hickory.

A routing of the ¥ PMF (AMC II) assuming a breach of
Chancellor and Son Dam was performed. The analysis
indicated that the storm would overtop Spring Lake
Dam. 014 Hickory Dam was able to contain the

storm, assuming a breach of Spring Lake Dam.

Conclusions and Recommendations

3.6.1 Conclusions

a. The dams are considered to be inadequate with
respect to hydraulic and hydrologic considerations.
Rovrting of the % PMF (AMC 1I) assuming a breach of
Chancellor Dam will overtop Spring Lake Dam. The

% PMF will pass 0ld Hickory Dam, The PMF (AMC III)
will overtop Chancellor, Spring, and 0ld Hickory Dams.

Analysis indicates that if the PMF (AMC II) is
passed by Chancellor Dam, Spring and 0ld Hickory
Dams have sufficient storage/spillway capacity to
pass the storm. The inadequacies of this system
appear to be dependent upon Chancellor Dam. A
Phase I investigation report has been written con-
cerning Chancellor Dam and the report includes
recommendations concerning remedial action on the
spillways of Chancellor Dam. Therefore, no
recommendations concerning the storage/spillway
capacity of Spring and 01d Hickory Dams are offered.

b. The cause of the pockets of mud on Old Hickory
Dam could not be determined but the most probable
cause is the repair of o0ld jug holes or erosion
with uncompacted £fill.




c. The erosion and jugging do not appear to be

a serious problem at this time. Continued

neglect of this situation could allow its eventual
escalation into a serious condition.

d. No overt signs of instability were observed.

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

€. Some seepage appears to be occurring on the
downstream toe of the dams but no indications of
the transport of embankment material was seen.

The improper functioning of the toe drain flap
gates on Spring Lake Dam could increase the possi-
bility of surface emerging seepage on that dam.

f. Based on the above mentioned conclusions,
Spring Lake and 0ld Hickory Lake Dams are considered
to be deficient.

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

1) Check the embankment soils for dispersion
and, if necessary, make recommendations for
treatment.

2) Repair the erosion on the embankments and
in the spillways. All areas should be stabilized
by a soil binding grass cover.

b. The toe drains should be checked regularly to
ensure proper functioning.

c. A program of routine maintenance and periodic
inspection should be established for the dams.
This should include monitoring any possihle areas
of seepage for changes which might indicate a
deterioration of the embankment.

d. An emergency action plan should be developed for

notifying downstream residents in the event
potentially hazardous situations arise.
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SECTION 4 REVIEW BOARD FINDINGS

The Interagency Review Board for the National

Program of Inspection of Non-Federal Dams met in 1
Nashville on 9 July to examine the technical

data contained in the Phase T investigation report

on Spring Lake and 01d Hickory Dams. The Review

Board considered the information and recommended

that (1) the muddy conditions that exist on the

lower % to 2/3 of the downstream slope be described

in more detail and give possible causes for this

condition, (2) the consequences to 0ld Hickory and

Spring Lake Dams should Chancellor and Son Dam fail
during the )% PMF should be included in the report,

(3) the possible causes of the mud pockets should be
included in the report, (4) a qualified engineer should

check the embankment soils for dispersive propercies,

and (5) the condition classification should be changed
from "significantly deficient" to "deficient". They
agreed with other report conclusions and recommendatioms.
A copy of the letter report presented by the Review Board

is included in Appendix F.
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APPENDIX A
DATA SUMMARY

A.l1 Spring Lake Dam
A.l.1 Dam

A.l1.1.1 Type - 2oned earthfill, linear alignment
dam with a concrete pipe service spillway and
drawdown drain; a vegetated earth emergency
spillway.

A.l.1.2 Dimensions and Elevations - (Elevation
taken from design plans. Field measurements,
shown parenthetically if different from design
plans, are referenced to the water surface of
0l1d Hickory Lake.)

a. Crest length -~ 400' (460')

b. Crest width - 12!

c. Height - 21.5' (19.4")

d. Crest elevation - 531' msl (530.2')

e. Service spillway elevation - 521' msl

f. Emergency spillway elevation - 525' msl (524.9')
g. Embankment slope, U/S - 3l:1lV

h. Embankment slope, D/S - 3H:1lV (3.7H:1V)

i. Size classification - Small

A.1.1.3 Zones - (Fill material given as per unified
classification system.)

a. Core material - CL

b. Core slopes (max.) - %H:1lV

c. U/S zone material - Random fill

d. D/S zone (1) material - Random fill
e. D/S zone (1) slopes (max.) - lXl:1V
f. D/S zone (2) material - SP or SC

A.1l.1.4 Cutoff Trench - (Filled as part of core.)
a. Base width - 10'

b. Side slope - 2H:1V

c. Bottom elevation ~ 497'

A.l.1.5 Grout Curtains - None

A.l.2. Reservoir and Drainage Area




A.l1.2.1 Reservoir - (Normal pool elevation
521' msl, 10' below the effective crest of the
dam.)

a.
b.
c.
d.

Surface area - 11 acres

Fetch - 1100°

Capacity (normal) - 57.2 acre-feet
Capacity (top of dam) - 197.2 acre-feet

A.l1.2.2 Drainage Area

a.

b'
Ce.
do
e,
fo

Size: Controlled - 40 acres
Uncontrolled ~ 147 acres
Total - 187 acres
Maximum relief - 120°
Soil - Ruston (B), Lexington (B), Providence (C)
Cover - Medium density residential
Runoff (P;gg) =~ 65 acre-feet
Runoff (PMF) = 405 acre-feet

A.l.3 Outlet Structures

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

a.
b.

Valve diameter - 15"
Invert elevation -~ 513' msl

A.l.3.2 Service Spillway - (Concrete riser
connected to a concrete pipe with concrete
anti-seep collars.)

a.
bo
C.
do
e,
fc
ge.

Inlet size ~ 1' x 4' (2)

Pipe diameter - 15"

Pipe length - 148'

Gradient - 1%

Anti-seep collars, size - 6" x 8' x 8'
Anti~-seep collars numbers and spacing - 5 @ 12°
Spillway capacity - 21 cfs

A.l1.3.3 Emergency Spillway - (Trapezoidal,
vegetated earth saddle on the right abutment,)

a.
b.
c.
d.
e.

Base width - 100'

Side slope - 3V:1H

Control section length - 30'
Entrance slope - 6%

Exit slope - 2%




Field measurements of the emergency spillway
are as follows:

f. Base width - 30'

g. Left side slope: bottom - 1lV:11H

h. Right side slope: bottom - 1V:21H
top - = 1lV:3H

i. Capacity - 3500 cfs

A.2 01d Hickory Lake Dam
A.2.1 Dam

A.2.1.1 Type - Zoned earthfill, linear alignment
dam with a concrete pipe service spillway and
drawdown drain and a vegetated earth emergency
spillway.

A.2.1.2 Dimensions and Elevations - (Elevation

taken from design plans. Field measurements,

shown parenthetically if different from design

plans, are referenced to TBM, 516.14' msl, in

tree on left abutment.) t

a. Crest length - 630' (594')

b. Crest width - 12' (11°')

c. Height - 20.5°

d. Crest elevation - 511' msl

e. Service spillway elevation - 504' msl

f. Emergency spillway elevation - 505.5' msl (506')
g. Embankment slope, U/S =~ 1V:3H (1V:3,5H)

h. Embankment slope, D/S - 1lV:3H (1V:3.9H)

i. Size classification - Small

A.2.1.3 Zones - (Fill material given as per
unified classification system.)

a. Core material - CL

b. Core slopes (max.) - %V:1H

c. U/S zone material - random fill

d. D/S zone (1) material - random £fill
e, D/S zone (l) slopes (max.) - %V:1H
f. D/S zone (2) material - SP or SC

A.2.1.4 Cutoff Trench - (Filled as part of core.)
a. Base width - 10'

b. Side slopes - 2V:1H
c. DBottom elevation - 469' msl (approx.)

TRt avgias
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A.2.1.5 Grout Curtains - None
A.2.2 Reservoir and Drainage Area

A.2.2.1 Reservoir - (Normal pool elevation
504' msl, 7' below the effective crest of
the dam.)

a. Surface area - 28 acres

b. Fetch - 1200°

c. Capacity (normal) - 153 acre-feet

d. Capacity (top of dam) - 373 acre-feet

A.2.2.2 Drainage Area - (Part of area controlled
by Spring Lake Dam.)

a. Size: Controlled - 187 acres
Uncontrolled - 167 acres
Total - 354 acres
b. Maximum relief - 120!
c. Soil - Ruston (B), Lexington (B), Providence (C)
d. Cover - Medium density residential
e. Runoff (P ) - 125 acre-feet
f. Runoff (pﬁ?? - 773 acre-feet

A.2.3 Outlet Structures

A.2.3.1 Drawdown Drain - (Gate valve at base of l
service spillway riser.)

a. Valve diameter - 24 inches
b. Invert elevation - 496' msl

A.2.3.2 Service Spillway - (Concrete riser
connected to concrete pipe with concrete anti-
seep collars.)

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

b. Pipe diameter - 24"

c. Pipe length - 132'

d. Gradient - 4%

e. Anti-seep collars, size - 6" x 8' x 8'

f. Anti-seep collars numbers and spacing - 5 @ 16'
g. Spillway capacity - 20 cfs

A.2.3.3 Emergency Spillway - (Trapezoidal,
vegetated earth saddle on left abutment.)

a. Base width - 100'
b. Side slopes - 1V:3H




c. Control section length - 30°
d. Entrance slope - 4.7%
e. Exit slope - 4.7%

Field measurements of the emergency spillway
are as follows:

f. Base width - 130'
g. Left side slope - 1lV:3H
h. Right side slope - 1lV:3.3H
i. Slope of base (increasing to the left) -~ .5%
j. Capacity - 4670 cfs
A.3 Historical Data
A.3.1 Construction Date - 1977

A.3.2 Designer - Ragon Engineering Company
Bolivar, Tennessee

A.3.3 Soils Testing - Construction Materials
Lab, Inc., Jackson, Tennessee

A.3.4 Builder - S & W Construction Company
Memphis, Tennessee

A.3.5 Developer - Terra Aqua Corporation

A.3.6 Owner - Candlewood Lakes Property Owner's
Assn., W. J. Arnold, President

A.3.7 Previous Inspections - February 1979
A.3.8 Seismic Zone ~ 2
A.4 Downstream Hazard Data
A.4.1 Downstream Hazard Potential Classification

a. Corps of Engineers - High
b. State of Tennessee - 1

A.4.2 Persons in Probable Flood Path -
Currently 0; potential of up to about 20 due to
ongoing development downstream,

A.4.3 Downstream Property - Hwy 57, mainline
Southern Railroad about .6 miles downstream

A.4.4 Warning Systems - None
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APPENDIX C

PHOTOGRAPHIC RECORD f



Photographic Record

Spring Lake

Photo No. 1 -~ Overview photo of Spring Lake Dam showing
erosion on the downstream slope and in the spillway on

the right abutment.

Photo No. 2 - The upstream slope from the left abutment.
Photo No. 3 ~ The downstream slope from the left abutment.

Photo No. 4 - Another overview of the dam showing more
clearly the erosion of the downstream slope.

Photo Wo. 5 - Inlet to a possible jug hole on the downstream
slope.

Photo Nos. 6-8 - Erosion occurring on the downstream slope.

Photo No. 9 - A depression occurring in the fill above the
service spillway pipe near the toe.

Photo No. 1N - The service spillway riser.
Photo No. 11 - The service spillway outlet.

Photo No. 12 - The right toe drain outlet with the flap
gape forced shut by the thick grass.

Photo No. 13 - The left toe drain outlet with the flap gate
stuck znd water flowing from a hole behind the gate.

Photo No. 14 - The left toe drain after the gate was forced
open. Note sediment in stilling basin.

Photo No. 15 - The entrance channel of the emergency spillway.

Photo No. 16 - The control section of the emergency spillway.
Note erosion of the riqht side slope.

Photo No. 17 - Erosion on the left side slope of the emer-
gency spillway.

Photo No. 18 - The exit channel of the emergency spillway.

Photo Nos. 19 & 20 - Erosion occurring along the left
downstream embankment abutment contact.




Photo No.

21 - Standing water near the toe below the
left embankment abutment contact.

0ld Hickory Lake

Photo No. 22 - The upstream end of 0ld Hickory Lake from
the toe of Spring Lake.

Photo No.

23 - Overview photo of 01d Hickory Lake.

Photo No. 24 - The upstream slope of the dam from the right

abutment.

Photo No.
abutment.

Photo No.

Photo No.
Photo No.
Photo No.
Photo No.

Photo No.
outlet.

Photo No.
lation of

Photo No.

25 - The downstream slope of the dam from the right

26 - A depression possibly due to jugging on the
downstream slope.

27
28
29
30
31

Erosion on the downstream slope.

A rmuddy area on the downstream slope.

The entrance channel of the emergency spillway.
The exit channel of the emergency spillway.

The service spillway outlet and right toe drain

32 - The right toe drain outlet showing an accumu-
dry sediment.

33 - The downstream area from the toe of the danm.
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APPENDIX D

CHECKLISTS = VISUAL INSPECTION,

ENGINEERING DATA, SOII. TES13




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

Nane 02 Dan pring
County Hardeman Date of Inspection 3/10/81
ID # -~ State 35-7026 Federal TN06930

Type of Dam Earth

Fazard Category-Federal High State __ 3

Weather Clear, light winds Temperature _55°

FPool at Time of Inspection .1' above NPL (distance from crest)

Tailwater at Time of Inspection (distance from stream bed)

Design/As Built Drawirzs Available: Yes X No

Location: TDWR

Copy Obtained: Yes No

Reviewed: Yes No

Construction History Availabdle: Yes _x_ No

Location: TDWR
Copy Obtained: Yes No
Reviewed: Yes No

Cther Records and Reports Available: Yes X No

Location:

Copy Obtained: Yes No

Reviewed: Yes No

Prior Incidents or Failures: Yes No X

lnspection Personnel and Affiliation:

Ed O'Neill - TDWR

George Moore - TDWR

Bill Culbert - TDWR

Anthony Privett - TDWR

v - ankivorsituiifie




I. Exbankment

A.

Crest
Description (1st inspection) Straight
1. longitudinal Alignment 0.K.

2.

3.

5.

Longitudinal Surface Cracks None seen
Transverse Surface Cracks None seen
General Concdition of Surface Good with sparse

vegetation,

Miscellaneous Signs prohibiting traffic.

Upstream Slope

1.

Undesirable Growth or Debdbris None




2. Sloughing, Subsidence, or Depressions

Minor erosion at water surface.

3. Slope Protection Vegetation only; berm at water

surface.

8. Condition of Riprap None

b. Durability of Individual Stones N/A

¢c. &idequacy of Slope Protection Against Waves

arxd Runoff O0.K.

d. Gradation of Slope Protection - Localized Areas

of Fine Material N/A

4, Surface Cracks None seen

C. Downstream Elope

l. Undesiradble Growth or Dedris None

.4




€. Sloughing, Subsidence, or Depressions; Abnormal

Bulges or Non-Uniformity _Some erosion excessive in

some areas; possible dispersion 50' right of service

spillway half way up the slope.

Surface Cracks on Face of Blope None seen

|
i N

4, Surface Cracks or Evidence of Heaving at

Exbankment Toe None seen

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

Damp below level of toe drain; swamp grass and

saturated ground about 30 feet left of spillway

below railroad tie.

6. Drainage System _ Outlet flaps stuck; some sediment

in flow when left flap first opened.

7. TFill Contact with Outlet Structure __ EXosion around

pipe and one small hole above pipe near toe,

8. Condition of Grass Slope Protection

Sparse in some areas.




D. Adutnments

1., Erosion of Contact of Emdbankment with Abutment from
Surface Water Runoff, Upstream or Dowrstrean

Slight erosion; gully at left downstream; spoil

area or dozer pile caving in.

2. Springs or Indications of Seepage Along Contact of

Exbarrment with the Abutments None seen

3. Springs or Indications of Seepage in Areas & Short
Distance Downstream of Embankmert - Abutment Tie-in

None seen




I1. Area Downstream of Exbankment, Including Channel

A,

D.

G.

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

localized Subsidence, Depressions, Sinkholes, Etc.

01d Hickory Lake backs up to Spring.

None seen

Unusual Presence of Lush Growth, such as Swamp

Grass, etc. None

Upusual Muddy Water in Downstream Channel _ None

~

Sloughing or Erosion Minor erosion.

Surface Cracks or Evidence of Heaving Beyond

Exbankment Toe None seen

Stability of Channel Sideslopes 0.K.

Condition of Charnel Slope Protection __N/A

W




Je

AdeqQuacy of Slope Protection Against Waves, Curreants,

and Surface Runoff 0.K.

Miscellaneous

*

Condition of Relief Wells, Drains, and Other

Appurtenances None

Unusual Increase or Decrease in Discharge fronx

Reliel Wells None




e

1I1. Instrumentation - None

a.

D.

Yonumentation/Surveys

Observation Wells

Veirs

Piezometers

Other




r ———

IV. S8pillways
A. Service Spillway (Service¢/Emergency Combipation Yes __ KNo X )

1. Intake Structure Condition Good; slightly off

plumb,

2. Outlet Structure Condition O.K.; end of pipe cracked.

4, Evidence of leakage or Piping None

S. General Rerarks

B. Emergency Spillway

l. General Condition 0.XK.

e n et S ——ati ...

2. Entrance Channel Erosion

3, Control Section Erosion on side slopes.




3. Exit Channel Erosion

4, Vegetative/Woody Cover Sparse cover,

5. Other Observationg




V.

Emergency Drawdown Facilities (if part of service spillway

so state) valve on service spillway riser,

Are Facilities Operable: Yes Yo Unknown

Were Facilities Operated During Inspection: Yes No

Date Facilities Were lLast Used Unknown

|«




VI. Reservoir 3

A. Slopes O.K.

B. Sedimentation Minor

C. Turbidity High

VII. Draipage Area

Description (for hydrologic analysis)

Primarily low density residence; woods.

Ao Langes in land Use




- B —

ViIl. Downstreaz Area (Streaz)

4. Condition (obstructiors, debris, etc.)

0ld Hickory Lake

B. Slopes

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

D. Other Hazards




’F*—’ J-'---'-'.-lIlI'-'--‘“----.----“-'-lF?ﬂ!EZZT‘"1!!

IX. Yiscellaneous

Inciderts/Tailures Nonhe !

Cbserved Geology of Area Sand

4. Conclusions

Deficient due to erosion.

B

Recozmpendations (

Operate gate.

Improve grass.

Fill erosion.

Monitor hole above pipe.

;%é:! 5.
egional gineer

Chiel Engineer

: I,; e e .“




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

Naze of Dan 0ld Hickory
County __ Hardeman Date of Inspection __3/10/81
ID # - State 35-7030 Federal _ TN 06926

Type of Dam _Earth

Hszard Category-Federal , State

Weather __ Clear, light winds Temperature _55°

Fool at Time of Imspection About NPL (distance from crest)
Tailwater at Time of Inspection _ 0 (distance from stream ded)

Design/As Built Drawings Available: Yes X No

Location: TDWR

Copy Obtaiped: Yes _ X No

Reviewed: Yes X No

eabem—

Construction History Availadble: Yes X No

Iocation: TDWR

Copy Obtained: Yes X No

Reviewed: Yes <X No

Other Records and Reports Available: Yes __ X No

Location:

Copy Obtained: Yes No _____

Reviewed: Yes No

Prior Incidents or Failures: Yes No _X

Inspection Personnel and Affiliation:
Ed O'Neill - TDWR

George Moore ~ TDWR

Bill Culbert -~ TDWR

Mthony Privett - TDWR




J. Exbankzent
A.

Crest

2.

3e

5.

Description (1st inspection) Straight

Longitudinal Aligqyent 0.K.

Longitudinal Surface Cracks None seen

Transverse Surface Cracks None seen

General Condition of Surface Good, almost no
cover.

Miscellaneous Several small depressions near D/S

edge about 2' square and about 6" deep.

Upetreax Slope

1.

Undesirable Grow:th or Debdbris None




2. Sloughing, Subsidence, or Depressions Minor erosion.

3. BElope Protection Very sparse vedgetation.

a. Condition of Riprap _ None
b, Duradbility of Individual Stones N/A
¢. Adequacy of Slope Protection Against Waves
and Runoff _ Good; some erosion near left end.
d. Gradation of Slope Protection - Localized Areas
of Pine Material N/A
&4, Surfece Cracks None seen; one very small jug hole

outlet about 2' below inlet,

C. Downstream Slope

l. Undesirable Growth or Dedris None

(!




3.

6.

7.

8.

Sloughing, Subsidence, or Depressions; Abnormal

Bulges or Non-Uniformity _ Excessive erosion; 2' to

3' qullies and jugging;very soft mud in spots up to

3' deep 1/3 - 2/3 D/S.

Surface Cracks on Face of Slope None seen.

Surface Cracks or Evidence of KHeaving at

Exbankment Toe None seen.

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

Lower part of slope extremely muddy in comparison

with other areas.

Draipage Systen Dry sediment in right pipe; no

flow right, slight flow in left.

Fill Contact with Outlet Structure Minor erosion,

Condition of Grass Slope Protection Sparse

Vent pipe on each end; check plans,




D.

Adbutments

1.

2.

3.

Erosion of Contact of Emdankment with Adbutment Lfrom

Surface Water Runoff, Upstream or Dowrstream

Minor erosion.

Springs or Indications of Seepage Along Contact of

Exbarkment with the Adbutments Wet along lower part

of embankment abutment on each side.

Springs or Indications of Seepage in Areas a Sbort

Distance Downstrear of Embankment - Abutment Tie-in




I1I. Area Downstream of Exbankment, Including Channel

A.

C.

D.

localized Subsidence, Depressions, Sinkholes, Etc.

None seen.

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

Entire area below toe wet but no evidence of flow,

Unusual Presence of Lush Growth, such as Swazp

Grass, etc. In wet area; see B,

Upusual Muddy Water in Downstream Channel None seen

~

Sloughing or Erosion None seen

Surface Cracks or Evicence of Heaving Beyond

Exbankment Toe None seen

Stability of Channel Sideslopas Good

Condition ¢f Charnel Elope Protection None




1.

Je

Adequacy of Slope Protection Against Waves, Currents,
and Surface Rupoff O.K.

Miscellaneous

-

Condition of Relief Wells, Drains, &nd Other

Appurtenances None
Unusual Increase or Decrease in Diecharge from i
Relief Wells None




III. Instrumentation - None

A.

B.

D.

Nonumentation/Surveys

Observation Wells

Weirs

Piezometers

Other




Iv.

8pillways

A.

Service Spillway (Service/Emergency Combination Yes

1.

2.

3.

50

Intake Structure Condition 0.K.

Outlet Structure Condition 0.K.

Pipe Condition

Good at outlet.

Evidence of Leakage or Piping None

General Remarks

Emergency Spillway

-
- e

2.

3.

General Condition

Good

Entrance Channel

Minor erosion.

Control Section

Froding side slopes.




3.

4,

5.

Exit Charnel Some erosion.

Vegetative/Woody Cover

Almost non~existent.

Other Observations




Emergency Drawdown Facilities (if part of service spillway

so state) On service spillway riser.

Are Facilities Operable: Yes No Unknown

Were Facilities Operated During Inspection: Yes - No

Date Facilities Were last Used

X




VI. Reservoir ?
A. Slopes 0.K.
B. Sedimentation Minor

C. Turbidity Brownish green; about 2' visibility.

VII. Drairsge Area 1]

Description (for hydrologic analysis) _Part controlled

by Spring; remainder medium density residential

wooded lots.

A. Changes in Land Use




-

Viil.

Downstrescz Area (Streax)

4.

Condition (obstructions, dedris, etc.) _Trees

Slopes Almost flat.

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

Numerous lots being developed.

Other Hazards

Hwy 57; mainline Southern Railroad.

i Sl o




IX.

Miscellaneous
Inciderts/Failures None
Cbserved Geology of Area Sand
Conclusions
ifj eficie d xcessi n_and

pogssible digspersive soils.

Recconzmendations

Control erosion.

Monitor formation of holes.

Engineer should check for dispersive soils and

recommend corrective action.

‘ deZzonn? tngineer
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APPENDIX & !

HYDRAULIC AND HYDROLOGIC DATA




HYDRAULIC AND HYDROLOGIC CALCULATIONS

Spring Lake Dam and 0ld Hickory Dam are located in Hardeman
County, Tennessee. Twenty one percent of the drainage area
of Spring Lake is controlled by Chancellor and Son Dam and
Spring Lake Dam controls 53% of the drainage area of 01d
Hickory Lake. The watershed land use is residential sub-
division with 1/3 acre wooded lots. The predominant soils
are Ruston (HSG B), Lexington (HSG B), and Providence

(HSG C). The runoff curve number using antecedent moisture
condition II was calculated to be 76.

Both dams are classified =2s small size, high hazard potentia:l
dams. As such, they are required to pass the 1/2 to the

full probable maximum flood (PMF) without overtopping. Thre
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 26.2 inches of runoff
(RCN 76, AMC II).

The PMF was routed through the system of dams assuming the
Chancellor and Son Dam can handle the flow safely. The

% PMF was routed assuming a breach of Chancellor and Son
Dam at the peak of its outflow. Necessary information on
Chancellor and Son Dam have been included in this report.

The total inflow into Spring Lake during the PMF is 388
acre-feet with a peak of 3675 cfs. Spring Lake has 140
acre-feet of storage above normal pool and the dam has a
maximum spillway capacity of 3620 cfs. The impoundment will
pass the PMF with 1.1 feet of freeboard. The % PMF with
the breach of Chancellor and Son produces a peak inflow
rate of 6400 cfs. Routing indicates that Spring Lake Dam
will be overtopped for about 0.2 hours with a maximum depth
of about 1 foot. Spring Lake Dam is assumed to breach for
the % PMP routing of 0ld Hickory Dam.

The total inflow into 01d Hickory Lake during the PMF is

753 acre-feet with a peak of 4710 cfs. 01d Hickory Lake has
220 acre-feet of storage ahove normal pool and the dam has

a maximum spillway capacity of 4730 cfs. The impoundment
will pass the PMF with 0.8 feet of freeboard. The % PMF
with the breach of Spring Lake Dam produces a peak inflow
rate of 7595 cfs. Routing indicates that 01d Hickory Dam
will pass the % PMF with 0.4 feet of freeboard.

The entire system of dams is assumed to fail during the

AMC III PMF. The Chancellor Dam is overtopped slightly

by the AMC II PMF; therefore, it is assumed that the AMC 17!
PMF will be overtopped by a significant amount and the dam

mbhasesih sliht s e netinned ‘uﬁ'.wi" ane .
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will fail. Since the Spring Lake Dam is overtopped by a
failure of Chancellor during the % PMF, Spring will be
overtopped and assumed to fail during the AMC III PMF.
The 0.4 feet of freeboard which remained on 014 Hickory
at the peak of the % PMF routing is not considered
sufficient to handle the increase inflows and enhanced
peaks associated with the AMC III PMF,

The 6-hour 100 year flood containing 5.5 inches of precipi-
tation was routed through the reservoir using a RCN of

88 (AMC III). This produced 64.7 acre-feet of runoff with
a peak rate of 500 cfs into Spring Lake. Routing indicated
flow in the emergency spillway for 1.6 hours with a maximum
depth of about 0.1 foot. The uncontrolled drainage area

of 01d Hickory contributed an additional 59 acre-feet of
inflow. Routing of the storm through 014 Hickory Dam
produced no flow in the emergency spillway.

The inflow hydrographs were calculated by methods contained
in Section 4, Chapter 21, of the SCS National Engineering
Handbook. Hydraulic calculations were performed as per
King & Brater's "Handbook of Hydraulics", Sixth Edition.
The routing equation used was:
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OLD HICKORY LAKE DAM
SUMMARY OF ROUTINGS

, ANTECEDENT MOISTURE CORDIZ 10N

EVENT { 11 111

PMF Passed with 0.8 ft. of Not routed
freeboard Assumed overtopped

& PMF** | Passed with 0.4 ft. of Not routed

freeboard

Passed; no flow in Passed; no flow in
}00 - YEAR | emergency s;-:llway emergency spillway

*Passed by Chancellor and Spring
**Includes breach of Chancellor and Spring




. SPRING LAKE DAM
SUMMARY OF ROUTINGS

ANTECEDENT MOISTURE CONDITION
EVENT 11 11
r Passed. with 1.1 feet Over topped
MF of freeboard Assumed failed
Overtops; maximum Not routed
X PMF** | depth 1 foot;
duration 0.2 hours
Passes; no flow in Passes; flow in emer-
emergency spillway gency spillway; max.
depth 0.1 ft; duration
*00 - YEAR 1.6 hours

*Passed by Chancellor
**Includes breach.of Chancellor
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APPENDIX F
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CORRESPONDENCE i




Tennessee Department of

\v@ LnS@f Va L‘q @ﬂ Division of Water Resources

RAY BLANTON - GCVERNOR 5213 Charloite AveiSuite 107) Nashvilie,Tennessee 37209 (615)741-1281
B.R.ALLISON - COMMISSIONER ROBERT A. HUNT DIRECTOR
I

MEMORANDUM ’

TO: Bob Hunt /- ‘ i
FROM:  Fd O'Neill %ﬁ/ ot
DATE: 2l 7 )26

. SUBJECT: Application No. 7% /¢/ ~"C_

Name of Dam )”/7///)/(, L7
(L8 w3 7 County

I have reviewed the plans, specifications and other
material submitted for the subject dam, I find
these submittals in compliance with the Safe Dams
Act and issuance of a Certificate of Approval and

Safety for Wbl a 300 (/A/ is recommended.

Damage potential category is &O~»%= .




Date _ 2 (/7 & ‘ nOga0n _%&_

INSPECTION REPORT

Nams of Dam: ;W s County /M-Qf;w4n/
Owners Name:_ 7 £2.67 &.{,{— Quad,

Type Project: FExisting Application No. /S o/~ <—
New Construction L
Repair/Alteration !

Removal

Type Inspection: Stage I
Stage II
Cortificate o~
Cursory _
Preliminary Site Review

Dsmage Potential Catagory: One %‘wo Three Unde termined

Ingpection by:

Inspaction Results:
-—&C‘GMM"*D B Thee= Rt Fr. o~ m)(/g/
Ternpr ' g s drw Llcrildl 2eneze [ TCerr2asi *

ez ALY g G (Pt L SRP D0 e g

€ ~ 4 . : = cpimsso S
~




iennessee Departmen’t° of

Y N oy a1
b@ LLS@I Va L«,]l@fﬂl Division of Water Resources

RAY BLANTON - GOVERNOR 6213 Charlotte AveSuite 107) Nashvoiie.Tennessee 37209 (61517411281

B.R.ALLISON - COMMISSIONER

MEMORANDUM

TO: Bob Hunt
FROM: Fd o'Neiné%f/Z/
DATE: /12 G | 7L
SUBJECT: Application No. 4 —/0c)— <
Name of Dam _ D~ rbrcirirSy’ A0

ROBERT A. HUNT DIRECTOR

|

I

44Z;3€2>45»¢¢A// County

I have reviewed the plans, specifications and other
material submitted for the subject dam. I find
these submittals in compliance with the Safe Dams
Act and issuance of a Certificate of Approval and

Safety for L;}E?;aﬂ;ﬁbfv’/ is recommended.

Damage potential category is .z .




Date [g/e/ 7/ : negion pzxz_

INSPECTION REPORT

Name of Dam: S 1> </rctorr/ County @ap—»ﬁr/
— v

Owners Name :_W(/p Quad,

Type Project: FExisting Application No. ¢ 7o/ - <

New Construction —
Repair/Alteration
Removal

Typo Inspection: Stage I
Stage II
Cortificato :Z"
Cursory
Preliminary Site neview

Damage Potential Catagory: One <— Two Three Unde termined
Inspection by: _ﬁw

Inspection Results:




: Date _>/14/79 Region West

INSPECTION REPORT

Name of Dam: Spring County: Hardeman

Owner's Name: Quad: 432SF

Type Project: Application No.
Existing X

New Construction
Repair/Alteration
Removal

Type Inspection:

Phase 1

Phase 11

Certificate

Cursory

Preliminary Site
Review

Phase I Reconnaissance

h |

Camage Fotential Category:One Two Three Undetermined

Inspection by: Georqe Moore and Troy Wedekind

Inspection Results:

The entrance channel of the emergency spillway has a large erosion

~gully and a moderately large gully runs down the left D/S

embankment abutment contact area. ‘fThese areas should be repaired

and reseeded. Two possible wet areas were observed along the toe

near each abutment. There is no wet area vegetation. These areas

should be reinspected in dryer weather. Water has backed up bhehind

the flap gates on the toe drains. According £o information provided

by Jerry Shide of Armco, there should be no bacl up of water behind

the flap gate (Model 10-C). The gate and the area immediatély in

front of the gate should he cleared of any obstructions to the

correct operation of the gate. This report is accompcnied by photos.
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Date 2/14/79 Region _ West

INSPECTION REPORT

Name of Dam: 0ld Hickory County: Hardeman

Owner's Name: Quad: 432SE

Type Project: Application No.

———————————————————

Existing X
New Construction
Repair/Alteration
Removal

Type Inspection:

Phase I

Phase 1I

Bertii{icate

Cursory

Preliminary Site
Review - {

Phase I Reconnaissance

|

Damage Fotential Category:0One Two Three Undetertined

Inspection by: George Moore and Troy Wedekind

Inspection Results:

An area of wetland vegetation and a small flow of water were

located on the right downstream embankment toe. The flow did

not appear to be carryina any material and is reportedly

coming from a spring. The area should be monitored for

any change in flow rate or turbidity. There is some minor

erosion on_the slopes. This should be stopped hefore it

becomes worse. This report is accompanied by a photo.




PHOTQ NO. 1
14 Fed 79 0ld Hickory Dam Hardeman Co.

Wet area on the right abutment at the toe.




RAGON ENGINEERING COMPANY

CONSULTING ENGINKERS
715 WEST MARKFET 8T,
P. U. Rex 347
BOLIVAR, TENNESSEER 38008
March 6, 1975 DON R. MOORE. RSCE: FIT
EDMOND B. O°'NFEILL, BSME
BORBY L. TULLEY, BSAKT

JAMES H. RAGON, P. B.

Mr. Robert A. Hunt

Tennessee Department of Conservation
Division of Water Resources

6213 Charlotte Ave.

Nashville, Tennessee 37209

Re: Spring Lake, Candlewood Lakes Subdivision
Dear Mr. Hunt:

Enclosed are hydrograph and flood routing data for
Spring Lake. These data are for use with "The National {
Engineering Handbook - 4". :

Concerning the toe drain, we are modifying our desiqgn
as follows: a perforated pipe will be placed in a gravel
trench and the gravel trench will be wrapped in Laurel
Erosion Control Cloth Type II. Gravel will be clean,
natural, and be proportioned such that the Dgr size is
equal to or greater than 1/2-inch (twice the diameter
of the perforated holes).

Other items in your letter of February 14, 1975
have been corrected, and the plans are being returned
under separate cover. J

Sincerely yours,

James H. Ragon, P. E.
EBO/ct

Enc.




SPRING LAKE
CANDLEWOOD LAKES 1INC. ENGINEERING REPORT

ADDITION I TO SECTION II MARCH 6, 1975

HYDROGRAPH

Inflow hydrographs were obtained from the National

Engineering Handbook, Section Four, "Emergency Spillways".
A 6-hour rainfall of 24 inches was chosen, which gives
considerable safety factor for this structure. We classify
this structure as Risk Category One.
Parameters needed to use the NEH - 4 hydrographs are

as follows:

Drainage Area = 187 acres.
Rainfall = 24 inches (.8 PMP) . i
SCS Curve Number = 80 To
T = 75

Runoff = 21.5 inches. P

17503 - 385

A 11.9\5280 = .10480 hours.

Time of Concentration = To = 116

NEH - 4, Page 21.67 yields 3595 cfs maximum inflow.

FLOOD ROUTING

The SCS UD (Upper Darby) method was used. Parameters
needed for the UD data are:

Vi = 53.3 x Runoff (inches) x Drainage Area (square mile)

Vi = 53.3 (21.5)(.292) = 334.8

Elevation of Emergency Crest = 525 feet msl.

Vug = 65 AF

Vep = Vee = Vug = (5.09 - 2.85)10% £¢3 = 2.24 x 106 = 51.42 AF

I




Spring Lake Engineering Report
Addition I March 6, 1975
Page 2

FLOOD ROUTING (continued)

i,v<
/2]
[

w
&
N

V3 334.8 '3

= 6 3 =
Vtw(530) 9.5 x 10% ft 218 AF

Vew = Vew - Vuf = 218 - 65 = 153 AF

sSw
sz L
= 33 . 45
Vi 334.8

Using Sheet ES - 601:

Qo
Q1

Qo = 3595 x .4 = 1438 cfs

= .4 where QI = 3595 cfs

Assuming a broad crested weir:

3.09 ()32 w

Q _ 1438
3.09 (1) 3/2 3.09(5)1/5

Q
W

Spillway width seclected = 45 feet bottom width.

= 41.6 ft. Use 45 feet.




SPRING LAKE
CRITICAL ELEVATIONS* AND DIMENSIONS

™
Elevation of Normal Pool 521 ft.
Elevation of Emergency Spillway Crest 525 ft.
Elevation of Top of Dam 531 ft.
Spillway Width | 45 ft.
Dam Top Width with 3:1 Side Slopes 30 ft.
Elevation of Bottom 508 ft.
*Elevations are from mean sea level.

(\




Section I

Section I1
Section 1II
Section IV

DATE
9/5/74
12/12/74

3/6/75

Il o o B

D e

Original report compiled.

J-_-'..'.-_----------—------lﬂzzﬁﬂ.‘

ENGINEERING REPORT

Table of Contents

)

Purpose }
Engineering Design Summary - Candlewood Lake
Correspondence . (Reverse Chronoligical Order)

Soils Report

ADMENDMENT /ADDITION

Added Design Summary - Spring Lake and
Additional Correspondence.

Addition I to Section II - Spring Lake
Spillway Bottom Width Changed to 45 feet. ¢
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CANDLEWOOD LAKES PROPERTY : £
OWNERS ASSOC.,INC. /ém/ Cory 70 bevet f
P.0. BOX 171321 y2r2

MEMPHIS,TN. 30117

W.J. (Bill) Arnold- President December 31, 1980 ‘\" i

A )
Joasph Lacombe V.P. N e
0832210 L e
Ro  ‘lloy Sr- Sec Tres : AN EOE
Jehn Bhute . T by :.1 '{
4296213 Y C'J_-j“rm 'QSJ'
Den Barge LoZiR RESOURC
Lasvy Rice
s34
Mr. Robert A. Hunt, Director
Division of Water Resources R~
Tennessee Department of Conservation E 'vElVED JA
4721 Trousdale Drive !
Nashville, Tennessee 37219

3

N 2 ¢ 7]
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.0O. Box 171321, Memphis, Tennessee
38117. The phone number is 901-685-6968. '

Sincerely,

S

c("‘ ;M

W.”J. Arnold, President

Candlewood Lakes Property Owners Assn.

WIA/a
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RAGON ENGINEERING COMPAN

CONSULTING ENGINEERS
733 WEST MARKET 8T.
P. O. Bex 387
BOLIVAR, TENNESSER 38008
December 7, 1976 DON R. MOORE, BSCk: EIT
EDMOND B. O'NEILL, BSME
BOBBY L. TULLEY, RSALT

JAMES H. RAGON. I &,

Mr. Robert A. Hunt

Tennessee Department of Conservation
Division of Water Resources

6213 Charlotte Ave.

Nashville, Tennessee 37209

Re: Candlewood Subdivision
0ld Hickory Lake (Lake #3)

Dear Mr., Hunt:

The construction of 0ld Hickory Lake (Lake #3) has been
completed, except for some shoreline work. The completed
_construction was done in substantial conformity with the i
approved plans and specifications as prepared by Ragon
Engineering Company.

Yours truly,

%ﬂ@z/ @/ﬁb
James H. Ragon, P, E,.

JHR/ct
Enc.

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

S & W Construction Company
Memphis, Tennessee
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Contractor_S_& W Construction Company

Project

S & W Construction Company (2)

ANALYSES OF MOISTURE DENSITY TEST OF COMPACTED FILL

CANDLEWOOD LAKES PROJECT

OLD HICKORY DAM

April 16, 1976

40 OLO HICKORY COVE

O s
JACKSON, TENNEGSEE 8830 23-2052

Reponrt to Date
Lab. No.___20124
Test No. 1 2 3 4
Density of Sand
(lbs./cu. ft.) 98.0 98.0 98.0 98.0
Wat. of Jar & Sand
(before test) 7.70 7.59 7.67 7.7
Wagt. of Jar & Sand "
(after test) 4,04 3.95 3.98 4.27 J
Wagt. of Sand }
in Hole & Funnel 3.66 3.04 3.69 _ 3.kk J
Wgt. of Sand |
in Funnel 1.68 1.68 1.68 _1.08
Wgt. o Sand
in Hole 1.98 1.96 2.01 _1.76
- Volume cf Hole I
(cu. ft.). .0202 .0200 0205 .01 796 '
|
Wagt. of Wet - t
Soil 2.74 2.83 2.74 _2.56 ]
Wat. of Dry !
Soil 2,36 2.47 2.38 2.20 ‘
Wagt. of Water .38 .36 .36 .36
Moisture Content
(% of Dry Wgt.) 16.1 14.6 15.1 _10.4
Density, Dry Soil
(Ibs./cu. 1) 116.8 123.5 116.1 122.5
% Required Density 101.9 107.8 101.3 106.9
Required Density
(ibs./cu. ft.) 114.6 114.6 114.6 114.6
Optimum Moisture
Stone, % by Wgt.
Location of Tests
1 In Center of Dam 160' W.==About 3' of Fill
2 In center of Dam 260' W.-=About 3' of Fill
3 300' W, and 30' N. of Center of Dam=-=-About 3' of Fill
4 1In Center of Dam 440' W.-=About 3' of Fill ~
oS ™ AN
."f"xC;\\:Q.u, . ..;.._u;::'.'..'_. 3501

[901] 668-7274
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ANALYSES OF MOISTURE DENSITY TEST OF COMPACTED FILL
CANDLEWOOD LAKES PIWJECT

S & W Construction Co. OLD HICKORY DAM

Contractor.

Project
. ) 1 n
Report to S & W Construction Co. (2) Date April 20, 1976
30164
Lab. No.
“Test No. 1 2 3 4 l
Density of Sand .
(Ibs./cu. f1.) 98.0 98.0 98.0 98.¢C
Wagt. of Jar & Sand .
(petore test) 7.09 7.58 7.70 7.7
Wagt. of Jar & Sand
(after tast) 3.50 3.53 3.50 3.80 P
Wagt. of Sand '
in Hole & Funnel 4.19 4,05 4,20 3.69 :
Wagt. of Sand 1
in Funnel 1.98 1.98 1.98 1.98
Wgt. of Sard
in Hole 2.21 2.07 2.22 | 2.01
Voiume cf Hole
© (cu. ft.) .0226 .0211 .0227 . 0205
Wgt. of Wet o
Soil 2.90 2.76 2.85 _2.79 !
Wat. of Dry '
Soil 2.54 2.34 2.40 2.38 ;
_— - A —
Wagt. of Water .36 42 .45 a1 |
Moisture Content
(% of Dry Wgt.) 14.2 17.9 __18.8 _17.2
Density, Cry Soil !
(ibs./cu. ft.) 112.4 110.9 105.7 | 116.1 | 1 l
- e
% Required Density 98.1 96.3 92.2 101.3
Required Density
(ibs./cu. ft.) 114.6 114.6 | 114.6 114.6
Optimum Moisture
(% of Ory Wgt.) 11.5 11.5 11.5 11.5
Stone, % by Wgt.
Location of Tests
1 220" W, and 40' S. from Center of Dun=<=About 6' of Fill
2 250" W. and 40' N. from Center of Dam-=0' of Fill
3 350' W., In Center of Dam--About 7' of I'ill
4 450" W.and 55' N. from Center of Dam=--0' of Fill
40 OLD HICKORY COVE JACKSON, TENNESSEE 38301

[901) 668-7274
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ANALYSES OF MOISTURE DENSITY TEST OF COMPACTED FILL
CANDLIWOOD LAKES FROJLCT

S & V¥ Construction Company OLD HICKORY DAM

Contractor Project
Report to __S & W Construction (2)s Ragon Engineering Date Vay 2, 1970 )
30284
Lab. No.
Test No. 1 e 3 4
Densi f Sand
oS rou 1), 21,0 98.0 98.0 98.0
Wagt. of Jar & Sand N T _, T N
(before test) ‘71.20 Te ‘ .3__ B i 7.0 L
Wagt. of Jar & Sand o T
_latter tast) B 37.796V 4.07 hoor | 3.82 N
Wgt. o Sand
in Hole & Funnel 3.90 3.76 3.86 L.0h R
Wgt. ot Sand
__in Funnel _..1.98 1.98 1.98 1.98 | B
Wagt. ot Sand
in Hole _1.e 1.78 158 | 206 | |
. Volume cf Hol
o(::‘u.eﬂ.(; oe L0140 .0182 L0192 .0210 |
Wagt. of Viet " B T - o
Soil ' 7_‘2.4111*-‘ 2.2_6 . 33_539 3.03 I
Wagt. of Dry 1
Soil 1 1.95 | 1.82 | 2,59 | 2.72 IR S
Wat. of Water - 50 Lk .30 31 A
ﬁoisture Content T T
(% ofDryWgt) | 25,9 | 24.2 | _11.6 | 11.4 _
Density, Dry Soil
(lbs./cu.ft) | 98,5 ~100.0 _134.9 | 129.5 I e
% Required Density | 86.0 | 87.3 . 112,0 | 107.5 I
Required Density
(bs/eu.tt) | 1146 | 114.6 | 120.5 | 120.5 R S
Optimum Moisture
__(% of Dry Wat) 1.5 | 1.5 | u.2 | a2 | i
Stone, % by Wgt. . B _ ———
Location of Tests
1 4410 W in center of Dam=-17' of fill
2 %00 VW, 25' S, of Centor of Dam==18' of fill
3 2410 W, 35" N, of Center of Dam==15' of {ill
& 1400 ¥, 25' 8, of Center of Dam=~18' of £ill
40 OLD HICKORY COVE JACKSON, TENNESSEE 38301
{901] 668-7274
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ANALYSES OF MOISTURE DENSITY TEST OF COMPACTED FILL

S & W Construction Co. . CANDLEWOOD LAKES - OLD OICKORY DAM ]
Contractor Project ;
Report 1o S & W Construction(2); Ragon Engineering Date July 6, 1976 1
30871
Lab. No.
_Test No. W«:lh;;‘;jﬁ' T3 1

Density of Sand 98, . 8.

(lbs /cu. ft.) 798 -0 ) _7)_ 0_7 i _98 OA 98.0 ~ .
Wgt of Jar & Sand .8 V30 90 .82

(_before test) mf A ¢ _ 7 b 7.92 L 7 -
Wgt. of Jar & Sand 4.04 4.03 4,23 4,26

(atter t=st) ;

JRS S S—— —_ . -1-- Cmm i — _— o i

Wgt of Sand 80 . .6 .56 |

in Hole & Funnel ] 37 - _? ?77‘_ B 3 9,,, 7 3 ‘5 - o
Wgt. of Sand 1.83 1.83 1.83 1.83

in Funnel R B .
Wgt. of Sand 1. 97 1.94 1.86 1.73

in Hole

. Volume cf Hole .O"Ol .01979 .01897 ,01765
(cu. ft.}
- i — IS S i} |

Wat. of Wet {*_ I R

Soil 2.53 2.68 2.54 2.34
Wagt. of Dry h -
Wgt of Water E 47 '37 oll2 u30

- U, - . _ RSO ST _

Moisture Content

(% of Dry Wgt) 22.8 16.01 19.8 14.7
Density, D / Soil U

(ibs./cu. 1) | 102.5 | 116.7 111.8 | 115.6 4

—— p— C———— e 7’_&1 e —— _— . em—— 1 _— -

% Required Density 89.4 101.8 97.5 100.9
Required Densut

(lbs.scu ) y 114.6 114.6 114.6 114.6
Optnmum Moisture T

(% of Dry Wat.) 11.5 11-757 11.5 11.5
Stone, % by Wagt. ) N ]

Location of Tests

At Sta. 2+00 18' S. off Center of Dam--6' Below Grade
At Sta. 2+00 15' N, off Center of Dam--8' bLelow Grade |
At Sta. 2+90 In Center of bam--0' Delow Grade

At Sta. 3+50 34' N. off Center of Dam=9' Delow Grade

A N S0

‘uf‘gl '_‘ "\""V'gs

Yha
CONSTRUCT .0~ USRI
cy o Ea Y
JACHS ™ i “;s: 35301
40 OLD HICKORY COVE JACKSON, TE NESSEE&& ~

: {901 668-7274 o 3L
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ANALYSES OF MOISTURE DENSITY TEST OF COMPACTED FiLL

Contractor. S & W Construction Co. Project CH o iiaon JAILYS & 01D VICHIY LA
- v D )e ae Ty v r RN ‘e Yy
Report to __~ & W Consu;ucuon(..), Vagon Imyincering p. .o Coey 170 N
. L‘ - R
R N Lab. No. /1
YestNo. - [V o 5 I
Density of Sand - ! .
(Ibs./cu. ft.) n‘ § "o AR e
Wagt. of Jar & Sand N e Do -
(betore test) b . . ie/- (ot =
—_— e e e g B Y S e —————— e —_
Wgt.ofJar& Sand - = : ; el 1e 0
(atter tast) \ : o S ce- .-
—_——— —— ey - - [P U RO UG QUUIS N PV U DU RO B . - 4 —
Wagt. of Sand N ey o - - {4 ~
in Hole & Funnel N \: S J 5-1? _Io[l) 3:_16 .
Wgt. of Sand ! & T - ,
in Funnel . AV oo o e Lot )
Wagt. of Sand :\‘ f: . S
inHO'e - : xh . ia U R LA
. Volume cf Hole U PSR : o
(cu. 1.} - v s L
- NN _ S DR
—— 3 - v e - _
Wat. of Wet <N
Soil ~ |70 . 2,00 v ! o !
e LV‘ R N » o . ’ $--- o .t _ A )
Wat. of Dry o
Soil NN e A O, L0 ool
_— —) N ——— T - — 4
R
Wootwater X)o7l g | oae b | |
Moisture Content L P
(% of Dry Wgt.) o AT 16404 INRY Ry ]
Density, Dry Soil NN
(ibs./cu. ft.) \ i.l‘f_".") Lued ir1.¢ it | )
% Required Density \}i' S nens 17w L.
Required Density ]
({Ibs./cu. ft.) Ce et e kL6 HER
Optimum Moisture 1
‘% Of D’Y ng.) ‘.'.:_o“_-,_ e .‘n J. . / 11 . r‘) J 1 . _-I
Stone, % by Wgt. i N

Location ot Tests

LY e 219 1Y o UL LG ol puan==0" Lelow Grade
R oLlae 00 10 Ll sl e 0 T el Y iAoy e
P ¢ Cire o '/"} P VO ST AP LY I U VL PTCY VAW E

Seowtiie 00 SAY e 0ld tenter of Lain=9' Selow Urade

40 OLD HICKORY COVE JACKSON, TENNESSEE 38301
‘ 1901) 668-7274
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ANALYSES OF MOISTURE DENSITY TEST OF COMPACTED FiLL

Contractor_2 & W Constiuetion <o ooy Project ' : e ety Gy bAM) {
Report to _ = & % Constyietivng ¢ on rorincering Date PR :
Lab. No. -’
Test No. I =
Density of Sand
(ibs./cu. ft.) - T, PR Soe
Wgt. of Jar & Sand o o '
(betore test) . .. P
Wgt. of Jar & Sand R B
{after tast) ) L,y Lot} Lt
R SR SN NSRUTY SU AN I o
Wat. of Sand
in Hole & Funnel Y Celh PTRY’ SelT
Wwgt. of Sand ] o
in Funnel Pee Vel 1ad 5 H
Wagt. of Sand B
in Hole . P .
Volume cf Hole o -
(cu. ft.} . N . B
Wgt. of Wet I o i ) I
Soil Tt R ISP el
Wat. of Ory i S 4,
Soil Cead ] il I, | T 1
Wgt. of Water o, Yy it eile
Moisture Content .
(°/° 0' Dry Wgt.) D iec !n\ o !:\.-\ .:\ [a]
Density, Dry Soil [
{Ibs./cu. 1t.) i . PN ot
S P N s - ey % SR NN SN S
% Required Density =
—— A LA I ¥ L3 [ U —
Required Density
(Ibs./cu. ft.) L C . o
—n e B o —tn ot B . SN VIS T SR U SN .
Optimum Moisture
(% of Dry Wgt) L ~ PRI e Al 11,0
Stone, % by Wgt.
Location of Tests
i wtie 20) 18V Leee(t Lolow Lricle .. . .
CoLtae A ) 200 Leealtt Loluv i ’ "
5 e .)10 2;' Nem=12t Lolow Llane . . N
g tae L) 10V Ne=a8' Lelow urade O
' [
vy 3 .
i ’
i
40 OLD HICKORY COVE JACKSON, TENNESSEE 38301

' [901) 668-7274




ANALYSES OF MOISTURE DENSITY TEST OF COMPACTED FiLL :
3 .
z Contractor_S_& W Construction Cowpany Project 1 17001 TAKES (01D NICKCLY DAM) :
£
; Report to S & W Construction; Ragon Engineering Date i) 'y 1976
Lab. No. 22999
_Test No. R 2 3 4
Density of Sand ‘
(5. cu. 1) el 98.0 98.0 98.0 i
Wgt. of Jar & Sand . , ) i
?before test) {e ki 700 7.59 7.67
Wgt of Jar & Sand | . .- | o - T
g(a"er tBSt) 3’ 77 1‘00; ’0-03 ’lc?-ll
Wat. of Sand
in Hole & Funriel 417 | 3.8 386 | 3.63
Wgt. of Sand
O Purmel 1.83 1.83 1.83 1.83
Wat. of Sand . o - .
g Mol 25k 1.96 2.03 .50
. i SR
PV Hote L0259 | L0202 L0207 Lo1Ck !
Wat. of Wet - ) o |
Lol 5.07 2.75 2,86 | 2.57
Wat. of Dry [ O *
Soit 2.95 2.45 2.55 2.2
) | B A BT Ll A
Wagt. of Water 32 <30 31 o2 ] ) .
Moisture Content
(% of Dry Wgt.) 10.8 12,2 12,2 | 12,2 B
Density, Dry Soil ﬂ
(Ibs./cu. 1t.) 123.4 121.3 123.2 1245 |
% Required Density 102.4 100.7 ~102.2 103.5 )
Required Density
(Ibs./cu. ft.) 120.5 120.5 | 120.5 120, |
Optimum Moisture
(% of Dry Wgt.) 11,2 | 11.2 11.2 11,2 ]
Stone, % by Wgt. 1 ‘l J
Location of Tests ‘n'-" A SO .
v H ) oY ‘"' i‘ yl\I
1 Sta. 2400 18" S.==6' Below Grade e ‘
2 Sta. A+50 200 S.-=127 1. .. upde CO"‘%S‘\-R“'L"
3 Sta. 5+10 25' N.--12' Lclow Grade ' o e
L *Sta. 6+00 10" N,=-8' Delow Grade WL L a
Wl ’
Ao 7
oY e N
Viveor= 0
40 OLD HICKORY COVE JACKSON, TENNESSEE 38301
’ (901) 668-7274
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40 OLD HICKORY COVE

ANALYSES OF MOISTURE DENSITY TEST OF COMPACTED FiLL
S & W Construction Co. CAUTLN00D LULS = OLL HICKGKY LAM
Contractor. Project
5 & W Construction(2); lagon Ingineering S, 1976
Report to __ ' (2); liag gineeriie  pate !
0987
Lab. No.
___ Test No. i Ry > h
D"(’,‘gg’}:j ond . RO 9 5340
Wgt 6f Jar & Sand“w T ) i . o \ o B )
{before test) - 1+) (ot 7 )2
Wagt. of Jar & Sand -
g(aﬂeft’st) rel' ) 1‘-15 1;-13 1‘.13
Wagt. of Sand . oL —~ —- - o
?n Hole & Funnel 2493 3.0h 5.74 ')
W t of Sand >—>,~“ o . o ) o N - 1
?ﬂ Funnel HP 1e0. 1.63 1.855
wagt. of Sand o e . .
in Hole . . etsl . ,,1 "
Volume cf Hole .
- (cu. ft.) . PRV NV el PRV ]
Wat. of Wet o - | o
Lol 2,57 2.9 o4
~~1}-—-—-  Emmanie b . —4
Wt of Dry oD .29 0,23 i
Wgt 0' Wa‘ef . :.J\) 021' . 2(} . ’;U
Mousture Content oyt oo P
(0/° Ofongl) 2.0 10,02 1;.7 PIPRY]
A At 11605 111.7 1304 170
% Required Density S04 Jie Jeh
Re(‘}g;’_‘}gu‘??ff“y 1o Laf i15.1 SRR
o‘zg/:ngroyyong)e 11. v iley 14 .6 il.
Stone, % by Wgt.
Location of Tests
1 A tae D050 5 LS. 0438 Center o, Ldme UoD0T0 G e
2 At otvke LU .)_l' P P PO . -k e
3 0% Ltae 430 25% b, oll Leater o) L= Lelow Lruae
4 At Ltue D+40 In Center of Lwe=-9' bLelow Urade IF"! i""‘i'
\ a\L.
'\ :: *“ll‘l' \l":'vr\|'| Ff‘
CONSTRECT! Dt S L8, IC.
1’: 1 v + [ ..’;‘ .
fa RN X - AnA
J \bt\-.“u!.. T DA JQJal

C e 423-2552
JACKSON, TENNESSEE M0y t59°LUD
(901} 668-7274
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ANALYSES OF MOISTURE DENSITY TEST OF COMPACTED FILL\

Contractor_S_& W Construction Co. Project CANDLEWOOD LAKES = OLD HICKOXY DAM
Report to _ S & ¥ Construction(2)s Ragon Engineering g July 12, 1976
Lab. No. 30947 ‘
_ _Test No. 1 2 3 &
Density of Sand i
libs./ca. 1) 980 | 980 |90 | o980 i
Wal_of Jar & Sand T T, *
(before test) 8 ) 799 - 787 | 792 _
Wat. of Jar & Sand
(after tost) 3 _»3..83 4,15 _l‘fl}, ] ka3
Wagt. of Sand o T
in Hole & Funnel 3-98 ~__3:_84. 3e7h .}?7,9..‘_ N
Wgt. ot Sand
in Funnel 1.83 ~__1_‘.83 }_:8_;___ 1.83 | i
Wgt. of Sand
in Hole 2.15 2,00 | 191 | 1.96 s
- VoldMme cf Hole !
(cu. ft) «0219 «0205 «0195 <0200 L
Wat. of Wet N
Soil 2._72 2057 2-'59 _2.'.!6. o
Wgt. of D
Soit 2,42 2.29 | 2.23 2.4 |
Wagt. of Water 30 «28 26 30
YT S B e — e 1
Moisture Content
(% of Dry Wat.) 12.4 12,2 | 11,7 | 140
Density, Dry Soil DV
(Ibs. cu. 1t) 110.5 111.7 | 1144 107.0
% Required Density
Required Density
(Ibs./cu._!tv.)"
Optimum Moisture
(% of Dry Wgt.)
Stone, % by Wgt.

rocation of Tests

At Sta. 3+30 5' S. off Center of Dan-~8' Delow Grade
At Sta. 4+20 35' N. off Conter of lLam=~9'! Below Grade
At Sla. 4+30 25' S. off Center of Dan=-9' Bolow Grade
At Sta. 5+40 In Center of Dam==9! Belowv Grade

40 OLD HICKORY COVE JACKSON, TENNESSEE 38301
(901) 668-7274 TN
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ANALYSES OF MOISTURE DENSITY TEST OF COMPACTED FILL

Co nuac§° AW Construction Company Project CANDLEWOOD LAKES - OLD HICKOXY DAM
J 14 6
Report 1o S & W Construction(2); Ragon Engineering Date uly 14, 197
Lab. No 30984
Test No. 1 2 3 A [
R AN 98.0 98.0 98.0 98.0 98.0
- 1) I Sy |7 I O S
Wat. of Jar & Sand
Toetore test) 7.78 7.9% | 7.86 7275 | 7.82
Wagt. of Jar & Sand
Tator tast) 3.85 | %07 | ao04 | 370 | 37
Wagt. of Sand
in Hole & Funnel 395 | 387 | 3.82 | k.05 | A.05 |
Wagt. of Sand |
in Funnel —_1:8}—"_# _.},'8}____ 7__1_-873”___' 1.83 | 1.83 A
Wgt. of
o ole "~ 242 | 200 | 199 |22 |22 | |
. VoliMe cf Hole B ‘ »
(cu. 1) 7_..0&16 T .0208 _.0?02__ ) .0227_ - 0227 | |
- e R B ]
Wgt. of Wet
Soil_—_ | 281 | 285 | 275 | 306 |38 |
Wagt. of Dry
Soil _2.50 | 2,49 231 | 2.69 | 2,72
Wagt. of Water 31 ] «36 1 L2 | W37 w:ilém
Moisture Content
(°/o of ny Wgt) 12.“ 1".5 i ,_!_8,..?~_. i 1308 o 37_6.9
Density, DTy Soil
(bs./cu. 1t 115.7 119.7 | 113.8 | 118.5 | 119.8
% Required Density | 96,0 | 99.3 | 98.9 | 98.9 | 99.A_
Required Density
(Ibs./cu. ft.) 120.5 120,5 | 115.1 | 120.5 _120.5
Optimum Moisture
(°/° of D'Y WQt-) d»__lﬁl_:2_~ - _Ei._g.,,_ . 1‘06 11 02 11 02
Stone, % by Wgt. | __J_
Location of Tests PrTRp T 1\
Sta. 1446 In Center of Dame=<5! Below Grade AEAIRTS . o an ""‘
Sta. 2+75 51 S. off Ceater of Dam-=5' Below Grade VUGS : SR
Sta. 3+98 5' N. off Center of Dame~=5' Below Grade v ' _
Sta. 4+75 15' S. off Center of Dam--S'! Below Grade Cam C e A
Rechock at Sta. 5+40 in Center of Dame=9' Delow Grade ORI TS |
ill VIR ‘.-’_\.'a:’._\J'JL.
40 OLD HICKORY COVE JACKSON, TENNESSEE 38301

* (901] 668-7274
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{
ANALYSES OF MOISTURE DENSITY TEST OF COMPACTED FiLL !
q
i
S &W Construction Company ) CANDLEMOOT) TAKES = OLD NTCKORY DAM !
Contractor Project ;
4 S & W Construction(2); Ragon Lngincering -!-.1_' ir, 1976 .
i Report to Date . I, - 1
? l,u
) Lab. No.
o TestMo. * SRS SO I TN AU S A
0‘;',‘51“;6‘} i PN G5 0 98.0 95.0 96.0 :
Wgt. of Jar & Sand o - I . . - |
(:(;before tesl) £o (00 (e ()’l 7066 7. i) ?002 1
et or” e I Rt IS N -
‘(‘,,,ﬁ’.',J(",';‘ Sand 3.3 h.07 hoo .70 |77 | |
.. \ |
Wgt. of Sana I e - f . f
n Hole &(Fumlel 395 5.87% 5.82 A 05 {05 ! !
Wgt. of Sand ' o . - ‘ -
g Pumra) 1,03 1.45 1.83 1.63 1.¢3 J
W.l_ifls nd_wm o a - ) o - ' b T T
e Lol 0,00 1.9% o,00 0,02 5
sk dag e T I : R B
Volume cf Hole L . |
(cu. M) YY) L08 L0203 Joue 0207 l
o [ U P ! R
wagt. of Vict l
Soil 2.7 2.85 2.75 .00 .18
Wgt. of Dry
Soil 0, 249 Q.30 0009 0.7
Wgt. of Water .31 .36 A2 37 A6 , :
Moisture Content o S o ) o B B
(% of Dry Wgt.) 12,4 1,5 18.2 13.9 16.9 f
. . - _ : i ]
Densuty, Dry Soil , ] | ]
(ibs./cu. ft.) 115.7 119.7 113.8 118.9 B S PRl :
= oo bEEert o | [ !
% Required Density 96.0 99.53 94d.9 Y84 99.4 | |
Requircy veiisity . i I‘ " (
(lbs./cu. i1.) . a.n P00 RSP io. J ; |
Optimum Moisture ; i |
% of Dry W) 11.2 1i.0 1.6 11,0 IRER i i
R ibaingn 0. ) | |
Stone, % Dy Wgt | l J
P, [IEANSW RN T
] Location of Tests ;‘.'-L-.‘.‘ HJD‘:\' NS
1 tae 1440 In Conter of Dame=ft Dotew Uy TR ---,‘.\.\. cramor Ty OINP
2 ota. :."I: ,-' Ue Dad LU Gy e f"' oL [Ui'l\)‘l ! S S P ‘ b i, “‘U'
3 Sta. 3498 5' N. off Center of Jawe=)' below uruade ["! Vol T \““_'
4 Sta. 475 15' S. off Center of bLam--5! Delow Grade PRSP _' et maAnt
5 lecheck at Sta. 5+40 in Centcr of Dam--9' Delow Grade Jj,\b:\'u'u;:, P inolen J0 'UL

Fhdiii 23-2062

40 OLD HICKORY COVE JACKSON, TENNESSEE 34301
. 1901) 668-7274
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50 W Cunsbtruciion Company

v \:lo.‘u ‘l’ osu.l- G:: CO:J

W ACTLED Fikk

_CANBLENOOD TARES (01D 1 CHURY DAM)

Coniractor. Project
Report o S & W Construciion (2); Haron Ensincering Date Juby 15, Y70
Lab. No. 2IY1
e S N VU T B 3 i T ! g
D(_’.m..y G i;i..n‘.(.' . i . ! !
(008./C . 1) Y3.0 . Od. U 93.0 1oYs.u ! ‘
WGt of Jar & Sand . l - b
{uciore iwsi) {.70 7.74 7.85 7.79 ! l ,
W3t of yar & Sanu 4 | i l |
{uiter o R H 06 Koo ] Seon | | ;
N . .. —_ - - - B —_— B e
Wi 07 S P - I ' : : ?
u.ru.L \)\Fl.-.m,l ; ye (U I 3.00 3.7 *3.ad : i !
Worr 00 S0 L i ) : ’ T | f
i Funiicl | 4.03 1.93 | 1.85 Pol.dd ‘ i .
VJ\J\ O Band E - _ | ! ' ‘1
lA.ﬂOA\_ ' -L'N( J.ﬁ) -1--‘}'-) i 1-‘_)6 { ! '
VGOL.-m.. Ci hwc ! ! l ! 1 ‘,
Ut PoL019L Loy 0196 Lozoz E ,
S S U I o h ‘
Wat. of Vet j ; | : ,
Sou REER) 2.50 2045 [ 2.70 x [ ’
LT = — SRR DUV e S S S S g . : —
Wet of Dry | | 1 : | i
Soi s 2.19 2. o251 | , .
_ l I i_—"_—_~i—-—'_“ i } f
Wgi of Viaicr ! 'I .31 boLodh | .39 { I .
: —_— ! f o e e ; 1
Masiere Sorieni ! j . , | ) i , : I !
\oOnL)f‘/"IG‘) 1oy j o ihe I 10.9 PoiuLy ; i
Juns. iy, Df,’ Saol i i ! i : :
vos./eu. it [ 10 L 1195.9 liz.s bodLaa ‘ | :
i R o Sl (e S — = -
i ,
% RCQuirc. Dunsity i Y7.u i 103.5 Yo l Lo, , i j
A S (U S ) U U
Fee, e Sy : . P ‘ P b ; !
(}.J:j./(,u, W] * vil.d 2.0 G i litsu : --“
O,;..r*.ur.. NI ( P _ i ! 1 |
(%o of Dry Wotl) Y v 0 1.5 ! Hivo | .
— e il B S ——— et - - : \‘
Sione, % oy Wot. V| o _L__A__*_m , i B
LOCubu.. Of Tusts
Stae s+, 37 No off Cenver of Dan==21 Joelow Grade
Stae “+59, D' 5. olf Center of Diva==2' Below Grade r
Stue h+350, la center of Dam==2t' Delow Grade “ ; {_..-SS
Stae 3+50, In ceater of dum--2' Below Grade s ey n SEHARY Q U)B C
l ‘| bes VL .
CONSTRUCTION ©iwnis
} ‘\‘, . ,\; " \l-

40 0.0 HICKURY COVE

33301

JACKSON, TENNESSES 38301
1P BER- D74
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Representing Gorman-Rupp DATE / :;/19:/76"
MEMPHIS, TENN. _
NO. LITTLE ROCK, ARK. encineer /70
PAGE
[ Tncrnde S, 12000 /i
T /e “oy ,
Lretermdyr . Lowar @/éc 710 ,é7¢_'p 476/ &g ) I/// 31 T O/ﬂf.{ ,'
e M= So# : |
- & §
oG r ‘
Yy, = PSP |
V4¢‘ 32'/1/9‘- e s e b i i
T AN CYE
(eya//ec/ Lhsclarpe Kate - - !
L Qs 2R - e &5 Y ooe 5
s VoV Z(2e)3600) 0 T S
i LI g = i L0
= i L - Lr ad L AW /44{3 /56 f24 + 7807
%Y 00 S:00a f)_"ooo‘?.,. b
S Sl I o 2 Zeroa.O;_l i 0. 85 z
P 0 5- a ’ . N ’ :
"ge‘_" Y D.E22” 0 >.24 ; t
f;:t".@.:' 3195 A Yowe QTS I Ysee. OF 53 /?V.fcc. !
. . . L . ) ) . i o .

IRNUUIR \ I R

SPECIALIZING IN WASTE WATER TREATMENT AND HANDLING
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vanow i beut Petar & Sueicy Co, Hus Civy BLue Paint & Supeiy (o,
(&) D Bacen M, 36] NorTe RorAL STR,
Fariif o ot [RVi Jackson. Teww,
P Vit 2-1%85 Puone (901) 427-9071
-“’. / ' N a ’ .o .'/,‘,, at ] '
() /.//‘,'/( O ) A S s )
G, =80 A0 sl bk
] // / J o / N / ’ - .
(Dsome e qr 2 77rnt - 5.5 Q’J’J “
STl isn) B o axeo€/S - S G HE
/12 ’
' Soiow calare s = O
fiw s JOF
N A
e i = Do asd ST
‘I’I/J T 9,0 K0
Virero 17 Y iadad
/
Lurtrg = L0355 |
o/ wa ks 5, Y I Z !
Y2/ Sl be Dlrn, /TS D PTSL L
ORI G T R Y (A
N Vo !Srems Lare) =] 2.65+ 2.5 —Z.07[#°= f26xr0%r¥7

Vo = Posnio® 7
v - I /5al0¢
Y o+ 1.25%/2°

VER IR AR

- / ) ’ oy e 7
Ly E01.2 7 (Seo [To0d Zootwip Fam Fr0.8”

. s S A z Py’
f XQINNE 0//(’./,/ 2= T OF ..////‘/// 7 /e T L)

| Vorumes V. iFxro® | CESiuTnG L TED
: SrniivE Ot L AtV TSR L Go = O
NP 2.85 g5 /2. 35 5D6.2 28’

L= O YR £.09 NS /8. 59 509.2 /.87




HeLcomt 1O
Ot ANNUAL MCETING AMERICAN COLLEGE OF SURVEYORS [N TENKESSEE

wanL..i. B Pranr & Sureey Co. Hus Civy BLue Print & Supreey (o,
LU Beoan Ave, 361 horTm RovaL Stw,

Forein, Tonn. 34112 Jacxson, Tewm,

Faoke (1) 327 7585 Puone (901) 427-9071

&/o/ /// Fary Losw(H; 3)  MPF

Co 8

A =~ /4 YA s D20

0, 92 .3/0,35’, x5 )0 385
AZ v20550) - o, /d//r

2

\
Q= 213" dad

757/'

-~/

///// ‘ ,
7 0TI O, 7(0. /01 =~ 2,27 #4,
512 57/ :

P 007 °

2

== = 0.07¢ s

IEIA . APF(0.25)

il el T I 5E //%ec/.o; v -

(2.5 = DKgpr 20.3(7656) 7 35273 /7 )5cc
13 G, = 009(35273) 7 3175 /7Y 5ec

&

= @/ # @/Zar’,/j. 2] FI2L A VIO - eSS r—//.ffé

14 Y = 83,304 7 £33(213/0.26) = 296.3/4F = /2. 95/X/0%/77

Vor *

1R ¥

Ve (Lots)

s5 Vo=

t Vollore 2) = //2.4/4- 72.3)/0% »  25.2/X004/17

s V- Vo

= 33,45 - 4732
. 282./% 4F

= /2.3 X/2% 7

S0 245 094F ' —

. Vsp = Vie = bop - (73 =28)08s TS x0s = SO354F

17 Yap _
4z -

3.5K/0°

< 0.4




Compute the avallable flood storoge at Er
. []

Vsz = Vth

-V g
uf

Follow sieps L tnrough 9 of the proccdure given undes poine

cdpal splllway corrcctions for two glage structures

o Principd Spillway Oyatem Calenintions:

b o= SO&.5 L Z = L= ri V. [l. =04 |
[ (S d
bnd & v ]
\ 3IX0° N Case S % vV -+ Y [V g
e ® / /“‘ I “0 - ® bp/V‘ + Ga"}/ : = &, ___;
v . Sy /07 AT = cfo V' I w(p T
sp ° ‘ O, = 2.4 ¢/ 1 *|2le
. ? els Q /G, = LA
Q= _#7 S QR = 0.0m9 o/ =00z |
a. Scicet an clevation of emergency spillway crect, Ec
b, Read the total storage at Ee from the stage~storuge curve,
this ic vtc
¢. Compute the available flood storage at Ee
V_ =V, =V,
S [ Ui
d., Ovtain principal spillway discharge at Ec’ this i Q.
- s
e. Compuie lie averude high siage release rate, this is Q,r
[y
f. Foilow iihe proceunse given for singae siage structures, or
steps 6 thrcug. 10 l'or two slege structures, principes
SPILIWLY COrreciionl
&. Compute li¢ Drincijua SPIilWLY COrreciion
V. Ne= VN -V _No = 0 )6~ D= \
op/ "I T Tup s sp/ z 0.16~ o.4# =0.02
he Obtain from ine ciergency spillway iayout auta
/ /
2 - v N
i) Zotrunce Lengih, L V 7 Ly
(e o Vi, T - /_Sw+ y 70
(2) Provi.c cose V. ¥ Vi
(5 Eatraace siope, S0 -
(~, Siae slopes, iz
[ s N
Je Mo .
- 5 : { ~ ‘)l ;J' - -
o AUV N . Q.o i
~ - I&w/;?\u P < :l‘/ ;
R . i i PO U 0.

mitiasce SISO e int ol

T R g eowwersyryyaw=serecen



AD=-A108 466 TENNESSEE STATE DEPT OF CONSERVATION NASHVILLE DIV 0=-ETC F/6 13713
NATIONAL PROGRAM OF INSPECTION OF NON~FEDERAL DAMS( TENNESSEE, ==ETC(U)
SEP 81 6 E MOORE DACW62=81-C~0056

UNCLASSIFIED




m" |0 2
= | 1z

Il 2
ll== s

2 s hoe

. AtSERVOIR FLOOD ROUTING CHARTS. | —7s |



" ~ VRV Ll
. —_—
s 1 b 15 & 1] 6l gl zluizl y-0
"\ N | - ) I. )
ow ‘ V,:,w/":!"w/"zf Q‘/ L 0‘0 Qo “p ]Qc/° 2 ‘ . /
AR | | \cla | efa | 24 I 6 P
[ ip 287indo7} 0.5 12223l 2251 45l2. 4 12 4] 32-0 7/
e “0.334 0354 00( loaan|z193!s.5 {72 *”’“13-%\"\&7,\":‘{;
b2 10,306 1032610.07 1319123213 ljz.2 ' =3l ge T TE%-—
i R v . I H T ’ N 1
(o '0.278:0.773°0.72 1232912905 (2.5 19.7% =2z 125 7ic

10. 250 J0.2 /00 25 Y2z >_r¢,=!z R o | |8,75 422

s 2 10226 lp.odeln 83 |28%leayz 1 1302 12 167 @2
I R PR ' 4 leiand (34 1%5
G . !0225 ‘01/75 nr"){? //0’/‘.’)114 '\,*?" /‘q /" ot JJ'
< s ipgpspal ?7%‘4131 S 1,58 70220 il 508
| | | | [ | |
Sg. 10275 1p.953'0.838 poplasaal & 10,54 |
52 1,260 10.217.9.832 iji;’ﬁi—,q,-;}lkp |I.’M’ - | ]
] N N M ) H {
(4.9 10278 ‘0305'n. I (ex8tie;l) 520 o
' 2.2 0306 p322 0.7 ,é.m..w/o'w I
2.3 0.3 0341 B.bb v ivr s CiA L
l - - e 1 1 ] i
J o v J 1o \ {
2.@ ., 5] . 0,5 1793 2.5 72 |
2.6 0,287 DA14 1773 9744 2.5 | f E
, A
P - o o P
o L

g~ S04
Flen % '
_5'//10 \

L W4 e




\Y

HELcome To .
G ANNUAL MCETING AMERICAN COLLEGE OF SURVEYORS [N TEWNESSEE

Camigs el Boot Paine & Suieey Co.
S1 isoae A, %1 Horte RovaL Sta,
Mg, Tone, w12 Jacwson, Tewn,
Puone CWi]) 327 7385 Puong (901) 427-9071°
-y 2t }
=13 ¢, = 8o _ (40//((%/ 40(&

To =070/ //_5’/74 el
K= r05"
/";;/;/)-/ .o/
va T 5.7/ A
7; s 0,07
’/_;/]5 < 53:4
7//0'/':") - 75-
To 20,074y
Qo = /SE STVt fotin
v 10.5(7658)= 17398 75ec
& = 0,09(1738%) = /565 /o
.&/' = ¢I ! Q \/57/7.’"'/"6 Les /
&= /565 £ 575
K= 2/90 /73 5,
3
 « s233(00.5K0. 251) = 146.2 AT = 6.37 x10 /T

V/ =V l%"(.’;’”'%(ﬂkr) VO Fs Z - ‘/5?
Yo = (394 9.97)0% = (7.72 = 2./5)10*
V. = 11.3%X10¢ (49 = RPTRD®

,.%p = (12-2.5/00% > 250007

Hun CiTy BLue Peinr & Sueeey Co.

.A.J i




C.

w'_'''''''''''’'''‘'''''’'''‘"-lIlIllI-"'-"'''-'-----------........-.....,...,.,..,_,,,,..._l__.'._I__I'.mm'..--ﬂmg!ﬂ-‘

Compute the available flood storage at Eh

.vsl = Ven - Vur

Follow steps 1 through 5 of the procedure given wnder prioe
cipal spillwuy corrections for two atage siructurce

b, Principal Spillway System Calculations:

B, = A2 5t z = L= F 31 . p/v 2. 307
75”4
V - /3X/J% A  Cage S, = $ Vv p/VI * Vo‘/VI =0.307

sp - 3‘51//0‘&? Q = 4) 4 cfe Vsp/vI .

ofs QR =irir < 0.009 Vos/V1 'L_'_i

Qe

Ce
d.

€e
b 9

g

h,

’ Select an elevation of emcrgency spillﬁay crest, Ee

.Read the total storage at E from the stage=-storage curve,
this 1s V

Compute the available flood storage at E, ; i
V = V - V
&p

Obtain principol spiliwvay discharge at Ee , this 1s Q,)‘n
Compute the average high stage releace rate, this 1s Qn

Follow the procedure given for single stage structures, or
steps 6 through 10 for two stage stmctures, principal
epilliway corrections

Compute the principal spillway correction

s 0-0.3’07:"07923\
vop/v"'V /VI v:;p/VI 033

Obtain from the emergency spillvay layout date

(1) Entrance Length, L
. . (2) Profile case
(3) Entrance slope, S‘>
: (b) Side slopes, z
? 5. Routing: Q= 219066 V= 7. 30x/0%¢7
1] 21 3 ! 5 6 | 7] 81 9| 10f 11:22
Ev vtv vsw v_sv/V I v:l;v/v I QO/ QI Q(.) Qe Hp Q’e/b o ‘v
ft | AR | AR cfs | efs | £t vl fos
A A S AN
R/ 14.7 0. 408 |hAz |~ 2 108 wgp || @ wlza |
res /ey 16.2 (0.547 [is5aaln a0 |gasaee] o re L ‘
~ - - spp | 15,1 159 lo0.57 Weiz|n3p sz {gonfrs]2anl)
. ) £, = $0e.5 g, s 283 ‘
A Ay =7 '
&, 50805 e 7/

CITSNEIE bl . . L



oo TR e ST o cET T T
]
——— e e o s o I e v e ver v o - -
. : R R Ny il e~ e e L ce e
N . . coa N T o el . R N AUHL RS R R
. - . Y A AN et Joove T o TR . Tl e s Ve s et .
NS PRl 4 R AL TATCER TN N TR AL A S -~ A M e 02 N 3 -t . LI ] - -
s ~ v - . W .ty L) ~ K . . A N . ~.{- PR R ce® - .
..nv.o,.cu.rul.h.rr»v.ftvfr,.‘rl..fvr.b»lu.ut.w P SWE WHLAFORMRELTCE S-S W38 U b P, SSOC RN TRV ALY WY TR S S AT WA Y LT LT el e by
- - - - R e >

LA RX

bew e b ew

v -

—_

o

e

r

T

L0

l',".;.’\:’.'l:"/

T

: &
. . .
[y -
: I
; -
fo y A
. T
’ ] ,.M...‘...
. ! 27
& I ) B
o - . O O i= S5
5300 ] INIO4 ONI10AN 3O 3 ¢ R
] _m ..J\n .
o4 > e
: tnTit b
1 fwd Tn 2o
1 £ s - it
‘L m—-mllw'm m. W W .(ero.
1320 :: < %
.U u‘m.._- ~.|~1 mMﬂu
; Sk E < =
4 -1 b ww foyed
] .HHP.IMUN-M“I W - gl
p e T 4 52 m < ol
4 u“.....m. _ M- UW cm nl.\l.....
~g -4 1. . - o < -
P 311 0] Jw s3 t<
. 3.5 N K O % <
o, o a1 I NS
1 sofmipiiin b gs3E |
“ sz L “w - SE A
1 [y S ok a B
o 3 g« e
4 HEN : -5 350, -
1 VLI : = oy .
1n 7 T T : g ® Mm e v
< S B B - > -~ -
o ey Zwne um R
AD ;4 134 B R zZ A Ao .
0 g S0 Y. o
. : S o [
91 : [} 4w L 2
Jés 3 ey <a T
1 2 -4 za o el
~ — u Chngd -
<4 So o N,
] AV RS S © TR
-4 w o s - .u., - M .-N Ve
4 M 7 P 1 S48 =T
Sl 2.
¢ 0 EERAR
- } - p -
A

betd RITTY
K

i
[
Ny

s g

80

*
.
.

PO

.

Aded bk ot

a0

Y24

~
2

LIN L1020

[
&

[

(=" = ‘ 1




- . e e e i Rt (s e cmem b o A e dDm Sed o mar e D e e o e il et et et L e i e T o A e et e ot S A K o et ¥ e s i < < Bt e n - B o n s e bran e !
.- ..\ ——— ——— —_—_— - - - I - |
, [P T AP w IR 1
.. “ . . 4 ¢ N . i R -
s 21 e & B B~ 4 Y S ;..Qf :
PR .« S O P IS
> -
PR . -] - Tt gy e Ly - V.
fone <. P . PPN B A A R vee oy
daet i . PP SN TP RO SN R
FECE LRI . ‘ . EEEE R PR DIREEE IEEOREEE IR
S — DS [N A PP IR S e DR §
PRGN cgd DS R DN IR I . I PRI IS
- ey . P KR LRI IR v . $e ~ . 4 4»‘4~
Y .o .. -1 . v e e ey v . - TR ICE ICIESE IR B I
L fra s saf g Cesdddit feenn N RXE REERE RPRDEN
— B PRSI SHERSRENY MG —_— a 0 |
=y T e e ey - e e e vy v . IR R (e “ ;
Spae R R - BRI IR BT IR I i P L.kq veor Y
e b v e fiaeads ; PRI R IRIRERI I . I ﬂ.. g
— . sda e e v if LRI I PR IR I . st fees - .;.?.Q
-—— - - - Wy - —— e ety - e o e - h
R -e g . e s PR * - re YR 2 1ere fydy et e k..¢ 4.H» e d s ey LK “A__l.h.. o4
PR ROREE BRI IR PIIe 4;Hq [ R .H-; cepdeidilodyg R =] R 4
PERE RN PR EREE N IR EICR I IS TR vhiefqsiafiadataiag e “:. [ESSE.
IDOSS DORDS DOEES DRRSE RPGEE DOSEE RS 1 I INS0E DADEE FRRSE MSS| IROSY REREE DEPR).
: e e e S — 9‘Q@:n
TP IPEPINE R RN IV (DENDES SN DN sifdeagdeigaf-ng. NN DO X444
BEOON DO MRS BERRE BHSES DRSS DEDSE DRES| ;HL 1351 REEI ERRS g ceridpiri)iis
sdeq - e ey ed o fiven ..4;_ IEREY REER! [EIRE REEEEE RERE J.M. ctre v— .»«.e* -
d e b »H..A e bad e cd o AR R 5“0‘ seg tdbefiasfogiateadd IRE PR R »4..1ma‘
- . . - . ——— - —{ -
tbeew f oot r boec s doeeredacaa AIJJ, -411; .t 114+ 148 ey veytfeern N A B qn..1..c| ..w
PUPUREDES RISOORoRty SDOIINRES) QURDURN TS OIS R dpedgiggs IR R R DR IETTE EEEEE RIS ERERE ELZ ol Rt 2
P R B R R R R e R R e R s .i.& T *0. TR RIS I IOE I IR AR I LR EE R B
VSN SR DU g R N R T h Tt Iy S o il RS AAGEE DRSS Rt Bl 1 Rk ced i \m
" i - - .
P R B e I el R ER R e R R el B PRI RRapERe .o . h.. 1 ;
R e s BTl IPIRTRTY RS R R IR S INIE IR PR BRI it {eeda IR R )
: . . - IEERE ERSS ]
PADEN IER KR BRo ‘0 m
v 2 X
PR EE e A
S50 FSga® : .
IRREE ERphR. L
PR R .
- .m&-o .
IR IR 4 _
-t PO ) b .
PR B M
v—y @ :
RPN . -
Y y
i v 4
il 3
3 !

———— 7’0 e—

T S Daas R

SUMIDGPINY [ S
L

o Sl e

et e

PP SUUIOY Fp A
o B S
———f et et e f e -

[PUCUPISD ISR T PN
V

et o

-2,

.- .-

b e

puar S

.m\..wuw
uEcAl

: --T.nu_.u.._..
oy KO ﬂ.ﬂ

Y. O]

- - - - - — -
i H
IEEEN ROSES NSRS b i

¢
1
3

S

Q-;--o—f

M

cha e i

PRI
e .
T
-t
jneS

:
c— b

S 4

o a -

@ ~
-

-

16
15
4

-

. e————— e

e e ey

o — e A s e ¢ - o my—

e d

L8 vk MDA ML B




Sl e

¢ v\wu\\ Q

e Q\.«\QM‘Q!Y I
. .W.ﬂ‘..xku...\:\ﬂu._ e

i

2/,

*OD MISSI @ VISINAN
hANERIBIILY ‘MY ST X 8 Ty
2ISH OPF MILIWILNID IHL O4 OF X OL aa

e

W).p:k 7 Zya)

/€




C ot 5 :
.~ SOUTHERN STATES PRO.. No. Kby Ldtis (D2 ,
o INDUSTRIES LOCATION_MW..’X/ /oéec f
& Representing Gorman-Rupp oate__7 7,//5:/75—
MEMPHIS, TENN. -
| NO. LITTLE ROCK, ARK. ENGINEER
PAGE
/f//ima/ So/// ety 5' 120445 }
L /’//(//qr ¢ Lower Lote :é ,é7ep 49608 ) wihi) T Aoys | s
M= Sog | o ' o
A , e — ;
] s o T %
Vap £ P3NP R R AT SR U | *
Vew F 2“’/". D : | o
CLegomred ﬂ/_fcédrjre Kate - B | .
' 7,46/4‘) .. PRYST) B ' o ‘
. 3 > > 28..5{'/? € | . .. s !
. Q 3(z#Y3600) = - /SC SRR S B
Y SOt LEIGe _4qr kg L o8 ,
Vo o . e
L= 199 A o N Lesre | LAl 12948 = /56 fz4 7807
s oo |s:006 | s-0.04 | :
h= oo - imro.01l . /2-:00(;4 |
le = 045 le '.443_ . D 2e” !
S a— VY . . D22t ”
Q= 38595 //}‘;4.-: QT 195 I Ysee. 0 = 53 ff/z:c.
' R | - TR LT R
570 MPF Y , F "l :
S TIE T 'ﬁ: LT / X \
Sop| — Lt
5T | :
¢ ® o2
AR
gl ' D o s Vo
i
| —




JR

WLLcome 10

bri ANNUAL ME[TING AMERICAW COLLEGE OF SURVEYORS IN TENNESSEE

tomres o bour Petar & Suerey Co.

Hues City BLur Print & Sueeey (o, a
PR P 361 HorTw RocaL STR.
o it o1y Jackson. Tewn,
vy RS VAR A4 A

~ ;e
7NV s AN

G, = &0 AL -

Puone (901) 427-9071
PR N2 S |

"//’r,
[ ca . - / .,
/‘)/‘/'/)"‘0 /* :’,: .." < —/" /'- 51;
LTl isan) 2.3

YO S o 3‘:5,',),, /s s 2” t
15704 5550 4 ;}r FisxoC s
Ve ! Srtiwe Love) =] 2,85+ 3.5 — 505_’_{”‘ /.
Ly < 2 s//./)‘// ?
v = 3.,91/-2“
W, * 122X

e e

VERY, (/.) ¢ {43

2¢x70¢%r7°

& swe © 2072 g ('50’ s

Zou /,,,,. o £S5
. — - - ‘ , A Ve -
Lomnme alfpes - wuiiyge op .?/‘//x.? Leis L
Voromwe V. 7Fxw*

LESen7nG L. D

ST/ vE OL L AtV To TR L Go = O

NP 2.85 g5 /235 886.2 - #£8’
Lo PO YR .09 NS /é.59 $09.2 7.8




Ys/r7é JHE

WELCOME TO
6TH ANNUAL MCETING AMERICAN COLLEGE OF SURVEYORS It TENKESSLE

Hur Civv Brue Print & Supeiy (o,

Camenice Buoe Print & Sueeey Co.
761 Norte Rovay STR,

Y104 Broan Ave,
Meopirs, lran. 18112
Puone ¢ 0/ 74BN

CSer Aor Far g Lot=(H 3) MPF
Con: 8O
O = 187 O =~ O.2#7m,°

Fr 277, 3 ey )0, 385
. - / Z 3 0: Jg.‘; _/‘f_‘éf'
e s (L / 0TS 0, ot dr

Q= 213" dnd
o
T 7 L. M

JACkson. TENn,
Pruone (901) 427-9071

/0 - 5‘;7/ -
75 o0 T SO.7
P 7o N
;7—iiij(24*y/ - 7i:j;7/
1o 75 (Cev) : ;___7'5 = 0.07¢ hr
- FE :
//. q,o § = - __4./:.4_/_4:-74——{ s /¢ 5& 4%CC/M !

/2. 4;/ = éryf - ?/,,?//6‘56/ - 35 223 SFsec
138, = 009(35273)7 3/75 /7Y sec

G =D 2 (ote sz TIIE A VIO - LeFs s
14 Y = S3.3pPA 7 $33(2,300.28) = 296.3/4F x /2. 9/ ¥/0%477

4(‘

Yooy v Wt Vallare 2) = (12,974 12,3)0% »  25.2/500¢ /77
Vo Lote) = V. ~ b0
= 3345 -~ 47.32
- 202./44F
= /2.3 Y/0° /73
I TTe———

15 Vor= 2.5y 2/5 090F
. Vsp = Ve - oy - (73 - P.E)0C s J S X0C w FOISHF

7 Vsp 2sKk10°
VT Zgames <917




.

HIR

Priucipal Snillway Gyetem Caloulations:
4 . 0

\j

74 Y A At

Compute the available flood4storu¢e at Eﬁ
52 ° vth - vuf

iollow steps 1 through 5 of the procedure given uncer pLrin-
cipal uspillwyy corrcctions for two stage structures

2 n SO6.5 4 z = L= L vV [l.e0./4 !
[Y (% - ——
10 é I 3 . v v ! 3
te = /3)( ‘l\‘ Cucec SO - % pr/‘l‘ + Oi/’,¢ :_&_._{ﬂ__-: f
. ./, O = v Ve & :
Vsp - 3. 5r/0"AR Q = %249 cfo o /- -io’/é k
Qu = _£7__ ot QN =omp Vo /Ny =202 |
a. Sclect an clevation of emergency spiliwuy crect, Ec
b. Recad the total storage at Ee from the stuge~etorage curve,
this 15 V
tc
¢. Compute the available fiood storage at Ee
V =V, «V |
Sp te ui
d. Obtain principal spillway discharge at Ee' tals is Q.
‘hn
e. Compute the averuge high stuge reicase rate, this is - ‘
3
f. Follow tic provedure glven for single stage structures, or
steps 6 throug. 10 Jor two siage structures, princijes
spiliway correcticas
8+ Coapute tuic princ.iuws spillway correciion
_ oyt - = - - \\
Vop/v.’. - J.;p/vI Vsp/vI 0. 16~ 2. (¥ =0 02 —
h, Obtain {roi tne viergency spiliway iayout cuta

/
X} bl hd -

i catrunce Lengih, L V Ye P@
\4+) &G Lgui, /flo s /‘éwf ’P
(2} ProTi.c case V. A v,
{5, Eatrance siope, S° -

v, Sice siopes,

v -
5 v o 9t 0 Ll L
NV N QU o i
- 1 :,v/ I QG . < s "e/‘;> -
T o Rl R




Caw Ao 10 - "
AN

//.”/76' u""

\\m
1 R P 6 | 1] &1 gl of xiliet o
'y : L g H K ' [ ’
~ 5020 | v ow { V.LV/VI vr')v/VI QO/QIZC‘\) Qo “p ch/O ool
R AY g - Iclo | efs tt' g3 ‘ ¢ :i' o 5
- 7 , s ! |
r=24 L [ 10, 3570407 0.5 123230 2281] A5l 4 V5 4] 2.0 T
Q.= #esspl - v i - 0,334 03554 061 beanlsng3l3s 172 tori 12 07
VRS io Sete g ‘ ~ 10 306 “0,326“),67 3&397;}!3 ‘13,2 bz i/¢}7"~\-
wp 250 low 1. " 0.2780773°0,72 |33ziz3a8 |22 1979 iz:3l__ilne 7
U —14.%1,0 el e 10250010 98 Vyg lareala. log oy 1807
i i o - P . - ;- : A\ " Lo ’
\l.;.ﬂ:o" - : 0226 1o, 210lp 63 |38 227 1 13720 " 2] 7
A B e 0 205 V0. 27510, 73 dioGh a9l 1 (.64 Il i3I
[} t
< o5 ipges|pal 2% igies|.S te5g (7.2l it E
i ¥

3 |

I

!

PN SIS WISpUR vy B2

o5 228 | se lo 2 10.953'0.85 dpoplanan) g 19,57 a
Fe PR p2 lrcio 10997382 etz il 5 144 | |
< H — f — e ' ' '
.‘/;77'4 ,“,-.”"-‘h’” ‘1.7 ;.5’., 5"0305 AR AR | '
Yo aaly | 7.8 0.306 (322 0.7 ppEa2zelld
¢ 37 . - . P .
W ooy 32 ' 2.3 0.334 D34l B.f5 Zewp ivr s T b
Vi %, Vs i ! . N
PRLELY £12.5 - 3
PR By
/ i .G p. 28] DAI4 D5 2773974 3.5 1L

L= S0s.5
;./P = 3.9
._a} - \5_/ 0,4
it o
_:"//10 v
\
e " /éfw -
d’ L4 /,‘J 3 . e ,.‘\S\-&_ 2 —h s —
Y v ME




HrLcome 10
b ANNUAL MCETING AMERICAN COLLEGE QOF SURVEYCKS Il TENLESSEE

CAasig ol Dont PONT R Soreey Lo, bk {1t Book Print & Supecy (o,
= i o
Pare oy v.'x FEARE A4 Parvg (351) 427-9571
/7: 'y G, = &0 dﬁ //‘(a,or/ Latges
I =102 //.5’/76. Vot

Tp ¢ 2.07
f/.;)/:"‘ < ";:71 //

Te =207 )y
Q= SHEE T Yon e

.x /O 5 =~ /7308 Sec
G v r0.5(/658) SYRLT%
& = 0.09(1738%) = /565 s

D E G (Gnah e )

Sz /565 4 r7s
= 2s90 1Y s,

3

\ = 4332 V0,500, 200] < /46.2 Ar — 6.37x/0 4

:// - /1 /}/p(_;wzm(,lakr) VO = ;{ - V.‘fp
Vo= (630+9.9700¢ = (7.72 - 2.15)10*
V. = 11.8%4K/0¢ /47 - RPN

.VSp = //3’*7,5//&‘ s Zcw2és7?

35T L pzev

D
Y, © 37v0%




d. Compute the available flood storage at Eh
Vor = Ven = Vur

e. Follow gteps 1 through 5 of the procedure given under prio-
cipal spillway corrections for two stage structures

L4, Principal Spillway Syctem Calculations:

Ee - _tg.zé,f ft Z = L= ft VSP/VI a« O 30577
& K]
Vie = L3X/2% ##  Case S, = % v”/vI +V Ny =0 207
- 9y - ] - -
V._’p ACY 72/M S N _4.%{#7 cfs VSP/VI
Q‘ph - Q7 cfe Qh/QI T -‘(9.00? Vop/vI = 9,272

8. ' Select an elevation of emergeacy spillwvay crest, Ee

bs. Read the total estorage at Ee from the stage=-storage curve,

this is vte
c. Compute the available flood storage at Ee
vsp = vte '.Vur
d. Obtain principal spillway discharge at Ee , this 1s Qph {

e. Compute the average high stage release rate, this is C‘n

f. Follow the procedure given for single stage structures, or i
steps 6 through 10 for two stage structures, principal
spillway corrections

g. Compute the principal spillway correction )
= ' - s A 3 0 - 0' 397 = 0}6’?‘1\»‘
vop/vI Vsp/"x Vsp/vI © 33 —
h. Obtein from the emergency spiliwvay layout data
(1) Entrance Length, L
(2) Profile case

(3) Entrance slope, S

(o]
(+) Side slopes, z
5. Routing: Q= 21904 V.-y/,saméf/.r
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‘ ' . 4. Compute the availeble flood etorage at Eh 3/” 7

V- Ven = Vur

e. Follow steps 1 through 5 of the procedure given under prin-
eipal spillway corrections for two gtege structures

ke Principal Spillway System Calculations:

E, =~ S055 % z= L= I v“p/vI - O./89
Vee = Ll 2Y0% &  Case Bo - < V.p/VI + VM/VI -0, /199
v > 1.9%/0 % a@ Q = £2.4 cfe V.';,/”I .
Un=_47 cfe Q/Q %:0,024 Voo/V1 = 0,021

ae ' Select an elevation of emergency spillvay crest, E°

b. Read the total storage at E from the stage-storage curve,
this 1s V

¢. Compute the available flood storage at E
V = V -V
ap uf

d. Obtain principal spillway discharge at Ee , this 1s Qp.n

e, Compute the average high stage release rate, this is Qb

’ f. Follow the procedure given for single stage structures, or
(:\ : . steps 6 through 10 for two stage structures, principel
o spillway corrections

' : €. Compute the principal spillway éorrection

~’ : | Vor/V1 = Vep/V1 = Vep/'1

' he Obtain from the emergency spillway layout data
(1) Eotrance Length, L
(2) Profile case
(3) Entrance slope, §

' () Side elopes, z °
| 5. Routing:
| 1] 2 | 3 4 5 6 | 7] 81 9] 10] 134:2)
. Ev Vt.v vsv V“/V I v;v/v I QO/ QI °0 Qc: ﬂp Qe/'h b v
, e AF AF cfs | cfs | It &L s
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"sigffificantly deficient” to "deficient.”

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 19 June 1981,
presents the following recommendations after meeting on 9 July 1981 to consider
the Phase I investigation report on Spring Lake Dam and 0ld Hickory Dam
inspected by the Tennessee Department of Conservation.

2. The second paragraph of Section 3.2.1 of 0ld Hickory Dam should describe, in
more detail, the muddy conditions that exist on the lower 1/2 to 2/3 of the
downstream slope and the possible causes for this condition.

3. The first conclusion in Section 3.6.1 should be changed to include what the
consequences will be to 01d Hickory and Spring Lake Dams should Chancellor and
Son Dam fail during the 1/2 PMF.

4. Some of the possible causes of the mud pockets should be included in the
second conclusion of Section 3.6.1.

5. Under part a. of the recommendations, item 1 should indicate that the
embankment soils are to be checked for dispersive properties.

6. Item 2 of part a. of the recommendations should be eliminated.

7. The condition classification for both dams should

be changed from
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HERMAN GRAY N

Chief, Design Branch
Alte €) Chairman

//
esign Engineer
Alternate, Soil Conservation Service

ROBERT A. HUNT THOMAS N. PORTER
Director, Division of Water Hydraulic Engineer
Resources Alternate, Hydrology and Hydraulics

State of Tennessee Branch
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