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ABSTRACT

Nelan Dsm has an 8.44 acre lake and is located in Shelby (obuty, Tennessee,

south of Winchester Road and est of Ross Road, and is an earth fill enbank-

ment 14.7 feet high and 640 feet long. 1he crest varies frm 9 Zeet to 12

feet in width. Facilities for discharge from the reservoir are located in the

east abtment and include an inlet section with a bottom width of eight feet

and verzic. 1 broken concrete masonry walls two feet high. The emergency

spillway is crossed by a farm road approximately 50 feet frv the entrance

and the fill contains four 18 inch corrugated metal pipes protected by a

concrete headwall on both sides of the road. A four inch cns: iron draw

down pipe with a gate valve at the discharge end is located at approximately

the center of the dam.

The ubanlent slopes are approximately 1V on 3H on the dowratream slope and

vertical from the waterline to elevation 317 and 1V on 2. 31 to the top of the

da on the upstream slope. Neither slope has undesirable vrgatation. A

broken concrete masonry wall provides the vertical section of the upstream

slope.

Nolan Du is in the sill size category and has a downstream hazard potential

classification of high by the Corps of Engineers and I by the State of Ten-

nessee.

On the basis of hydraulic analysis, Nolan Dam flood storage (40 acre-feet) and

emergency spillway ar inadequate to safely pass the h Probeble %b.Adu Flood

£



(I4F), which Office of the Chief of Engineers (OCE) Guidelines specify to be

the design flood for a dam in the small size and high hazard categories.

At this time, the dan is considered "Unsafe Non-emergency". It is recommended

that a qualified engineer be engaged to: Recommend measures to the owner for

removal and replacement of the upstream slope protection; determine the cause

of seepage on the downstream slope and propose remedial measures; orepare a

design of a spillway capable of passing the design flood; evaluate the

stability of the dam with earthquake loading; develop an emergency action

plan to alert downstrem residents in the event a major problem develops

with Nolan Dam, and develop a regular inspection and maintenance plan.
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PHASE I INSPECTION

NOLAN DAM

SHELBY COUNTY, TENNESSEE

SECTION 1 - GENERAL

1.1 Authority - The Phase I inspection of this dam was carried out under

the .uthority of the Tennessee Code Annotated 70-2501 to 70-2530,

"The Safe Dams Act of 1973", in cooperation with the Co-ps of Engi-

neers under the authority of PL 92-367, "The National LA, Inspection

Act".

1.2 Purpose and Scope - This report is prepared under guidatce contained

in 'ikpartment of the Army, Office of the Chief of Engineers, Recom-

mended &uidelines for Safety Inspection of Dams, for a Phase I inves-

tigation. The purpose of a Phase I investigation is to identify expe-

ditiously those dams which may pose hazards to human lift, or property.

The asessment of the general conditions of the dam is based upon avail-

able data and visual inspections. Detailed investigation and analysis

invzivirg topographic mapping, subsurface investigation, 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 rev..ewing this report, it should be realized that the reported condi-

tion of the dam is based on observations of field conditions at the

time of inspection along with data available to the inspection team.

.. .... ... , _ " i i 2-1 ;1 . / . .Z i '- -:-: °.... . -,. :" n .. ... ..1



Additional data or data furnished containing incorrect information

could alter the findings of this report.

It is important to note that the condition of the dam depenc's on numerous

and constantly changing internal and external conditions, and is evolu-

tionary in nature. It would be incorrect to assume that the present

condition of the dam will continue to represent the condition of the

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

spection can there be any chance that unsafe conditions will be letected.

1.3 Past Inspections - An inventory reconnaissance trip was made to Nolan

Dam by the Division of Water Resources, State of Tennessee. (See

Appendix F).

1.4 Miscellaneous Details - On the day of the Phase I inspection, the weather

was fair with temperatures in the 80's and the wind was about 10 m.p.h.

The level of the lake was slightly below the invert of the emergency

spillway and approximately 4.2 feet below the effective crest.

1.5 Inspection Team Members - Field inspection was made by the following

Winsett-Simmonds, Consterdine & Associates, Inc. personnel:

Willia. E. Bush, P.E.

Dr. Fred H. Kellogg, P.E.

The team was accomanied by Messrs. George Nbore and David Roe of the

Tennessee Division of Water Resources.
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SECTION 2 - PROJECT DESCRIPTION

2.1 Location - Nolan Dam is located in Shelby County, Tennessee in south-

east Memphis. It can be located on USGS Map, "Germantown", at longitude

89050'111' and at latitude 32002153'".

2.2 Description

2.2.1 Embankment - The Nolan Dam is an earth embankment dam with

an east-west orientation, a maximum height of 14.7 feet, and

a length of 640 feet. The crest width is 9-12 feet. The

upstream slope is vertical from the waterline to an elevation

of 317.0, then averages IV on 2.3H to crest elevation

319.2. The downstream slope averages IV on 2.6H.

The dam site is located near the eastern edge of the loess

hills. The earth fill is a silty clay belonging to group

"CL" in the unified system. Fmbankment sketches are provided

is Exhibit B.

2.2.2 Service Spillway/Low Level Outlet - Nolan Lake does not have

a service spillway, but does have a 4 inch cast iron pipe

with a gate valve which is used as a drawdown pipe.

2.2.3 Emergency Spillway - The emergency spillway discharges through

four corrugated steel pipes 18" in diameter set in a concrete

headwall and its maximum capacity at the crest of the dam was

calculated to be 60.5 cfs.
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2.2.4 Reservoir and Drainage Area - The reservoir has a surface

area of 8.44 acres at normal pool elevation with a fetch

of 10SO feet. The normal impounding capacity of the re-

servoir is estimated to be 28.1 acre-feet with an additional

40.0 acre-feet of flood storage. The drainage area is 56

acres and the predominant soil is Grenada. Land us is 47

percent urban, 37 percent pasture, and 16 percent wattur.

2.2.5 Miscellaneous - No historical data was available at the

time of inspection.
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SECTION 3 - INSPECTION FINDINGS

3.1 Specific Findings

3.3.1 Embankment

Geology - Nolan Dam is located near the eastern edge of the

loess hills that cover most of the high ground in the emphis

area. Terrace sands and gravel of the Lafayette formation

underly the loess. The earth fill has been taken from the

loess and is a silty clay bordering on silt, belunging to

group "CL" in the Unified Classification System. The natural

soil under the dam consists of similar material. From the

bottom of the lake to the top of the terrace sands and gravels

this loess soil is approximately ten feet thick.

Abutments - No signs of erosion at the contact of the embankment

with either abutment were found. There was no evidence of

springs nor indications of seepage along the contact points

with the embankment and the abutments.

Upstream Slope - A broken concrete masonry wall approximately

2 feet high above the water level extends all around the slope

and past both abutments. Above this the wall the slopes vary

from one vertically on three horizontally to one vertically

on two horizontally or steeper. Stones have been washed out

of the wall and the wall is being undermined by wave action

all along its length. Sloughing immediately behind the wall

extends generally all along the wall. Longitudinal cracks

-: 5



haie formed at the upper edge of this sloughed area and several

holes were observed in the sloughed area. As the wall founda-

tion is being undermined, the soil behind the wall fails and is

being washed out. (See Photograph No. 3). At approxinately

Station 4 + 50, an eight inch stumip is protruding from th, side

of the wall. The foundation and lower floor of a house has been

built in the embankment west of the center of the dam. Small

pipes extend from the house through the embankment discharging

on the upstream slope. There was no sign of discharge at the

time of inspection. West of the house, an eight inch pipe passes

through the embankment and serves as a culvert. Vines and another

stump are growing in the side of the masonry wall here.

Crest - The crest is generally ten to twelve feet wide with a good

grass cover that is well maintained. A few holes were noted

that were made by boring animals on the downstream edge. At

the middle of the dam at approximately Station 3 + 15, the crest

has been widened to some 15 to 30 feet. This widening was

apparently done after the original dam was constructed and is

approximately 30 feet in length along the top of the crest.

Downstream Slope - The downstream slope approximates about one

vertically on three horizontally. It is well covered with grass

and appears generally smoth. One 24 inch tree was noted on the

slope east of the house. Some rilling was found under the grass

but does not appear to be serious. Its extent was difficult to

6



determine due to the thick grass cover and the dead

grass clippings from the last mowing. At Station 3 + 15,

the slope is steeper than elsewhere, apparently from

dumping additional fill on the downstream slope. lais, too,

was covered with grass. From a point approximately six

feet above the road to 12 feet above the road, water

is seeping from the face of the slope and the ground is

soft and very wet. This seepage is very diffiLult to see

because it is covered with the dead grass from previous

mowings as well as live grass. The amount of water seeping

is removed by evaporation before it can reach the toe of

the dam, At the upper end of the seep which is at the

bottom of the additional fill placed on the slope, there is

a depression. Otherwise no other signs of erosion from this

seepage were found. The wet area is only 3 or 4 feat wide

parallel to the access road of the dam. Sloughing was noted

in the top 6 feet of the slope. (See Photograph No. 9 ).

Area Below Downstream Toe - In the area downstream from the

embankment, no depressions, sinkholes, piping, boils, or

lush growth indicating seepage was observed.

3.1.2 Seismic Zone - Nolan Dam is located in Seismic Zone 3. No

record of any stability analysis could be found.

3.1.3 Spillways - Nolan Dam does not have a service spillway. Near

the center of the embankment and on the north side if the road

7



that parallels the dam, a four inch cast iron pipe was fouid;

this pipe is used to draw down the inpoundment and is con-

trolled by a gate valve located at the downstream end. The

valve leaked slightly leaving a small pool of water. The

pipe extends through Lhe dam with a vertical section in the

lake to serve as an intake. This intake was below the water

surface and could not be inspected. The caretaker stated

that this gate valve was operated last year and was in an

operable condition. No signs of leakage were noted along

the sides of the pipe. The ditch in which the pipe dis-

cnarges was dry and well covered with grass. This ditch

drains north to Winchester Road.

The emergency spillway is located in the east abutment.

This spillway is a rectangular spillway with both sides of

the entrance channel protected by broken concrete masonry

walls. The bottom appears to be earth. No control

section was noted. A farm road crosses the emergency slrill-

way approximately 50 feet from the entrance and the fiil

contains four 18 inch corrugated metal pipes. These pipes

act as a control for the emergency spillway. The pipes were

partially obstructed by dirt, weeds, and other debris and

are subject to complete stoppage by debris build up. Both the

upstream and downstream ends of the pipe are protected by a

concrete headwall. The outfall ditch below the roaway is grown

up with small trees, tall grass, and other vines.

8



3.1.4 Downstream Inspection and Hazard Classification - The down-

stream hazard potential classification for Nolan Dai is

high. Winchester Road is located approximately 500 feet

downstream from the dam. A newly developing subdivision

is located approximately 1000 feet below the dam. This

subdivision has seven houses conpleted in the floodway

through the subdivision and several lots are available

for building. These buildings are in the floodway and

would be damaged in the event of a dam failure.

3.1.5 Hydrology and Hydraulics - According to O.C.E. Guidelines,

dams with a high hazard, small size classification should

have storage and spillway capacity to pass the -o full PMF

without overtopping the dam. The Probable Maximum "re-

cipitation (PHP) is 29.8 inches in 6 hours, yiO.ding 28.92

inches of runoff. Time of concentration was estimated to

be 0.49 hours and flood storage from normal pool to the low

point of top of dam is estimated to be 32.0 acre-feet. Routing

of the PIF (Antecedent Moisture Condition I), produced a

peak outflow of 167 cfs which overtopped the dam a maxinum

of 0.2 feet. The total period of flow over the dam was 4

hours.

The 100-year, 6-hour (AMC III), flood was routed through the

structure. The 100-year, 6-hour precipitation wa; 5.6 inches.

The Nolan Dam contained this storm with a flow cf 2.3 feet

in the emergency spillway and a freeboard of 1.9 feet.

9



3.2 Conclus ons and Recommendations

3.2.1 Conclusions

a. Hydraulic analysis indicates that the Nolan Dam

spillway is inadequate to pass the design flxtod.

Outflow resulting from the PMF will overtop

the dam a maximum of 0.2 feet with a total

duration of 4 hours.

b. On the basis of engineering judgment and visual

observations, the upstream slope appears unstable

due to wave action undermining the broken con-

crete masonry wall and subsequent movement of

soil immediately behind the wall.

c. On the basis of engineering judgment, the wet area

observed on the downstream slope may possibly be

corrected by removing the broken concrete masonry

wall and improving the upstream slope.

d. Nolan Dam is in Seismic Zone 3. Stability anal)sis

of the embankment with earthquake loading is not

within the scope of this report.

e. The location of the gate valve at the outlet end of

the 4 inch drawdown pipe is undesirable in that pres-

sure is maintained in the pipe at all times and any

leakage from the pipe within the fill could cause a

structural failure.

f. Nolan Dam is considered as '"nsafe-Non-emergency" be-

cause it is a dam with obviously serious deficiencies

which clearly could develop or are developin.g into

failure modes but do not yet pose the threat of immediate

failure.
10



3.2.2 Recommendations - The owner should keep the wet area on the

backslope of the dam under close observation for changes in

area and flow until remedial work is begun. Consideration

should be given to methods and length of time required to

draw down the impoundment. A qualified engineei shuld be

retained to:

a. Recommend measures to the owner for the removal and

replacement of the upstream slope protection.

b. Determine the se of seepage in the downstream slope

and propose remn:_' al measures.

c. Prepare a design to either enlarge the present spillway

or design - new spillway capable of carrying the PMF

without overtopping the dam.

d. Evaluate the stability of the dam with earthquake loadings.

e. Develop a regular program of inspection and maintenance

of the embankment and spillway on at least an annual basis.

f. Develop an emergency action plan to alert downstream

residents in the event a major problem develops with

Nolan Dam.

g. Design modification to drawdown pipe to change valve to

upstream end of pipe.

In addition, the owner should:

a. Cut weeds and clear debris from spillway entraace and

exit channel and pipes.

b. Test the drawdown facility twice yearly to ensure its

serviceability.



SECTION 4 REVIEW BOARD FINDINGS

The Interagency Review Board for the National

Program of Inspection of NonFederal Dams met in

Nashville on 16 July 1981 to examine the technical

data contained in the Phase I investigation report

on Nolan Dam. The Review Board considered the

information and recommended that (1) the Lwner

immediately clean out the debris in the spillway

and outlet channel, and (2) the valve control on

the 4-inch drowdown pipe should be moved to the

upstream end so that full reservoir pressure is

not present on the pipe beneath the embankment.

They agreed with other report conclusions and

recoumendations. A copy of the letter report

presented by the Review Board is included in Appen-

dix H.
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I
APPENDIX A

DATA SLR4ARY SHEET

A.I DAM - Nolan Dam

A.l. 1  Type - Earth Fill

A.l.Z Dimensions and Elevations - Elevations were determined by as-
suming an elevation for the top of the west energency spillway
headwall based on the USGS quadrangle map, 'lmaphs SE".

a. Crest length 640 feet
b. Crest width 9-12 Zeet
c. Height 14.7 feet
d. Crest elevation 319.2 feet
e. Service spillway elevation N/A
f. Emergency spillway elev. left N/A
g. Emergency spillway elev. right 315.0 feet
h. Bnbanknent slope, U/S (above

wall to crest) 11 on 2.3H
i. B iankment slope, D/S (from lower

slope to crest) 1V un 2.6H
j. Size classification small

A.1.3 Zones, Cutoffs, Grout Curtains None

A. 1.4 Instrumentation None

A. 2 REI.VOIR AND DRAINAGE AREA

A.2.1 Reservoir - (Normal pool elevation 315.0, 4.2 feet below the
effective crest).

a. Surface area 8 44 acres
b. Length of pool 1050 feet
C. Capacity Normal pool) 28.1 acre-feet (est.)
d. Maximum surface area 10.6 acres
e. Flood storage 40.0 acre-feet

A.2.2 Drainage Area

a. Size - 56.01 acres (.09 square miles)
b. Characteristics:

Average watershed slope - 1.71
soil - Grenada
cover - 47%, urban; 37%, pasture; 16%, water.

c. Runoff R4P (AMC II) 28.92 inches
d. Runoff h PlW (AMC II) 14.46 inches
e. Runoff P10 0 (ANC III) S37 inches

13



A. 3 0LET STRUhURES

A.3.1 Drawdown Facilities - 4 inch cast iron pipe with gate valve on
outlet end at elevation 302.3 MSL.

A.3.2 Emergency Spillway

a. Crest elevation 315.0 feet
b. Side slope (left) Vertical
C. Side slope (right) Vertical
d. Depth 4.? feet
e. Bottom width 7.0 feet
f. Maximum capacity 60.5 :fs

g. Control 4-1F inch
at pipes

A.3.3 Spillway (Right abutment)

A. 4 HISTORICAl DATA

A.4.1 Construction Date 1948

A.4.2 Oesigner Mr. Cook,
Whitehaven, TN

A.4.3 Builder Mr. Cook,
'Whiteiaven, TN

A.4.4 Owner Mr. J. J. Nolan

A.4.5 Previous Inspection No previous
inspection

A.4.6 Seismic Zone 3

A.5 DOWNSTRM {AZARD DATA

A.5.1 Oownstream Hazard Potential Classification

a. Corps of Engineers High
b. State of Tennessee I

A.5.2 Persons in Probable Flood Path 20 persons

A.5.3 Downstream Property Winchester Road &
7 houses

A. 5.4 Warning Systems Nonie

14



APPENDIX B

SKETCHES AND LOCATION MAPS
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APPENDIX C

PHUMOGRAPHIC REWORD
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1. Backslope - Nolan Dam. Seep located generally within area bounded
by high weeds.

2. Upstream slope - Nolan Dam. Note masonry wall and patched
areas. Also undercutting of foundation.
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3. Typical failures along top of masonry wall on upstream slope

of Nolan Dam.

4. House with foundation and lower floor built into downstream
slop ofNolan Dam.j 27



S.~~~~ ~ ~ ~ Gaevleo nhcs rnpp.Dadw ie NlnDm

5. Gaterale ton 4merinc cstil ir n i t Dabutmntpp Nolan Da.

28



A

7. Four 18 inch al pipes under farm road that controls discharge
through emergency spillway Nolan Darm.

8. Outfall ditch for emergency spillway discharge -Nolan D~am.

29
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9. Backslope - Nolan Dam. Wet area in high weeds at center photo-
graph. Drawdown pipe outlet of left side of picture where man
is standing.

'I,
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10. Close-up of wet area on backslope.
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TRIP REPORT
NOLAN DAM

SHELBY COLUNWr, TENNESSEE

GENERAL ENGINEERING OBSERVATIONS
April 2, 1981

GENERAL. An engineering inspection of the Nolan Dam located in Shelby

County, Tennessee was made with Dr. Fred H. Kellogg of Kelogg Engineer-

ing, George ?bore, and David Roe of the Tennessee Divisiop of Water

Resources on April 2, 1981.

The weather was fair and the temperature was 80 degrees. Wind was es-

timated at 10 m.p.h. with gusts to 15 m.p.h. The water level at the time

of inspection was slightly below the invert of the emergency spillway and

approximately 5 to 6 feet below the crest of the dam.

EMBANKMWNT. (Exhibit B). The crest of the embankment is :rescent-shaped

with an east-west orientation and the dam appears to be made of compacted

earth fill with a top width varying from 10 to 12 feet in width. The

downstream slope is covered with a good fescue and bermuda grass sod that

is apparently maintained. There are longitudinal surface cracks running

imaiediately behind the rock wall revetment in a number of places. One

area of the crest has the appearance of having possibly failed due to over-

topping in the past and has been repaired. The upstream slope has a broken

concrete masonry wall running the entire length of the dar for wave protection.

The foundation of the masonry wall has been undercut in many places. This
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undercutting has caused dirt to leach out from behind the wall and has caused

a failure of the slope immediately behind the wall. The owner's represent-

ative noted that this wall has to be repaired every year and apparently

wave action causes this undercutting. There are two 6 inch tree stumps

projecting from the masonry wall that should be removed. The downstream

slope has an excellent cover of fescue and other grasses and is Leing

maintained. There is one spot near the center of the dam approximately

30 feet wide that has the appearance of an overtopping failure that has

been repaired. In the repaired area, wet soil was found approximately

8 to 9 feet below the crest of the dam. The saturated area did not show

evidence of piping through the structure, but more of a plane of seepage.

No toe drain system was found in this dam. The abutments of the dam

appear to be in excellent condition with no erosion of the contact of the

embankment with the abutment, nor was there evidence of springs or indi-

cations of seepage along the contact points. The area downstream from

the ebanlment had no depressions, sinkholes, piping, or boils nor any

lush growth to indicate such seepage.

There is no service spillway for Nolan Dam. A 4 inch cast iron drawdown

pipe extends through the dam with a vertical intake pipe in the lake, with

the top below the water surface. Since the top of the intake was below

the water surface, it could not be observed. The outlet end of the 4 inch

pipe has a gate valve and it appears in operable condition. It should be

noted that with the gate valve located at the outfall end, the pipe is
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always under pressure and subject to joint and other pipe failurns. No

signs of leakage were observed at the gate valve or around the pipe. The

emergency spillway is located in the east abutment. This spillway has

vertical siduwalls protected by broken concrete masonry walls. The bottom

appears to be earth. No definite control section was obsered during this

inspection. Discharge through the emergency spillway is coltrolled by

four 18 inch corrugated metal pipes that pass under the roadway icross

the spillway The area above the broken concrete masonry walls is vegetated

with fescue, bermuda grass, and is maintained. The exit charnnel below

the roadway is an earth channel grown up with grass, weeds, small saplings,

and trees. Within the area immediately downstream from the dam is Win-

chester Road. The drainageway then continues northwardly to a developed

subdivision which contains a minimum of 6 to 7 houses adjacent t the

drainageway that have been completed and are now occupied.

CONCLUSTONS. Except for the upstream slope, Nolan Lake Dam appears to

be stable at this time. The seepage on the downstream slope should be

watched for further deterioration and if such is noted, an engineering

study should be made to repair it. In the event of the Nolan Dan failure,

there is good probability that the above houses in the subd'vision down-

stream would be inundated.

RECOM[ATIONS. I would recommend that the upstream retaining walls be

removed and an engineer employed to redesign an upstream protection that

could possibly include restoring the slope, filter cloth, and rirap to
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adequately protect the upstream slope. At the same time, the a:kslope

should be studied to determine the exact cause of the seepage. The

emergency spillways will also need to be redesigned to handle a flood of

the magnitude of h PMF.

William E. Bush, P.E., Director
Civil and Water Resources Engineering
TN License No. 4177

,i
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NOLAN LAKE DAM
INSPECTION

INTRODUCTION. This earth dam is located near the intersecticn of Winchester

Road with Ross Road, a short distance east of the Memphis city limits, at the

head of a smell tributary of Nonconnah Creek. The dam is abcut 20 feet high,

oriented east and west with the reservoir to the south. The cam was inspected

on 2 April 1981.

GEOLOGY AND SOIL PROFILE. The dam is located near the easteTn edge of the

loess hills that cover most of the high ground in the emphis area. The

terrace sands and gravels of the Lafayette Formation underlie the loess.

The top of the terrace deposits is about 10 to 35 feet below the surface of

natural ground, depending on the elevation of the surface. Ti;e earth fill has

been taken from the loess, and is a silty clay bordering on silt, belonging

to group "CL" in the Unified Classification System (Figure ). The natural

soil undei the dam consists of similar material. From the bottom of the lake to

the top of the terrace sands and gravels, this loess soil is about 10 feet thick.

Spillway. The emergency spillway is located just beyond the east abut-

ment. It is seven feet side at the crest and discharges thr)ugh two

corrugated steel pipes 18 inches in diameter, set in a concrete headwall.

The hater level at the time of inspection was a few inches below the pipe

invert, and 4.5 feet below the crest of the dam. There is no protection

frm clogging of the 18 inch pipes. The outfall channel is a trapezoidal

ditch about three feet wide at the base and about seven feet wide at the

top. The channel has a good grass cover. It leads the water- northward
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to the thalweg of the natural watercourse.

CREST. The crest is about ten feet wide, with a good grass cover. No

longitudinal or transverse cracks were found. A few holes made by boring

animals were foumd along the downstream edge. The crest bends to the west a

short distance from the spillway. Near the middle of the dam, the crest has

been widened to 15 to 30 feet, apparently from an attempt to repir the

effects of some past overtopping or washing.

UPSTREAM SLOPE. A masonry wall about two feet high above the water level

extends all around the slope and past both abutments. Above this wall, the

slopes vary from 1V on 311 to 2H or steeper. Small jugs are located two to

four feet above the wall near the east abutment. Some slight sloughing has

occurred here. At the bend just north of the spillway, stones lave been

washed out of the wall and the wall has been undermined by wave action. Some

caving has o-curred above the wall. Just west of the bend, a longitudinal

crack was found a foot or so above the wall. About 20 feet west of the bend,

there is a hole in a repaired section behind the wall which had been backfilled

with sand. Another slump has occurred about 75 feet to the west This has

also been repaired. The slope above has slumped badly. There are holes in

the sand backfill behind the wall. This sand was used in the r.pair. This

condition ex.-ends westward about 25 feet. About 200 feet on to the west, an

eight inch stump is protruding from the side of the wall. Sloughing extends

from here virtually to the west abutment. A house abuts on the embankment

west of the center of the dam. There is bad sloughing of the upstream slope

here. Small pipes extend frm the house through the embankment, dicharging

on the upstream slope. There was no discharge at the time of the inspection.
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West of the house, an eight inch pipe serves as a culvert. Vires and another

stump are growing in the side of the wall here.

ABUMNITS. No signs of erosion at the contact of the embankment with either

abutment were found. The masonry wall extends beyond the west abutment and

around three sides of an embayment in the pool at this abutirnt.

DOWNSTREAM SLOPE. The downstream slope appears to be about lV or 3H. It is

well covered with grass and appears generally smooth. One 24 inch tree was

noted on the slope, east of the house. Some rilling was found under the grass,

which does not appear to be serious, although its extent was difficult to

determine because of the grass cover and the dead grass fron the last mowing.

Near the center of the embankment and on the north side of the road that

parallels the dam, the conduit discharge was found, controlled b) a six inch

valve. The valve leaks slightly, forming a small pool of water. The ditch

into which the conduit discharges was dry and well covered with grass. This

ditch heads north to Winchester Road. East of the conduit and downstream from

the wide, repaired section that was mentioned about under the head "Crest",

the slope is steeper than elsewhere, apparently from dumping ac'ditional fill

on the downstream slope. This is all covered with grass. From a point about

six feet above the road to 10 to 12 feet above, water is see;ing from the face

and the ground is soft and very wet. The seep is difficult to see because it

is covered with long, dead grass from mowing, as well as with a good live

grass cover. The amount of water seeping is removed by evaporation before it

can reach the toe of the dam. At the upper end of this seep. tvhich is at the

bottom of the additional fill placed on the slope, there is a depression.

Otherwise, no signs of erosion from the seepage were found. The wet area is
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only three or four feet wide parallel to the axis of the dam. 'the repaired

section extends about 30 feet parallel to the axis. There is sum. sloughing

in the top six feet of the slope.

RECMtDATIONS. Efforts to repair or drain the seep on the downstream slope

can do more harm than good, unless a major project is undertaken. Such a

project is not warranted at this time. As long as no major erosion, in-

creased flow or sloughing is noted, repairs should be confined to filling

depressions with free-draining sand. The area should be watched. FT

conditions worsen significantly, engineering assistance should I-e secured

in formulating a repair program. There is a good chance that the condition

here will heal itself if the upstream slope is treated.

The upstream slope is deteriorating, but has a long way to go before any

dangerous condition develops, except in the area south of the seep. Here,

for a distance of some 50 feet on either side of the seep, some repairs

will eventually be needed. We recommend lowering the pool about five feet,

removing the wall and stockpiling the rocks, backfilling to a 1V on 3H

slope, covering the slope with filter cloth and placing the roc)-s on the

cloth. Additional rock or concrete fragments will be needed. These repairs

should be done under engineering plans, specifications and supervisi n.

Report Submitted 4/6/81

F. H. KELLOGG
Registered Tennessee #3760
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APPENDIX E

HYDRULIC AND HYDROLOGIC DATA
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HYDRAULIC AND HYDROLOGIC CALCULATIONS

Nolan Dam is located Shelby County, Tennessee. The present lind use is

estimated to be 47 percent urban, 16 percent water, and 37 percent pasture.

The soil is predominantly Grenada and is classified as a "C" soil. The

runoff curve number was calculated to be 93.

The Nolan Dam is a small size, high hazard potential dam. As such, it is

required to pass a Probable Maximum Flood, ( PMF), without overtopping.

Using the U.S. Weather Service TP-40, the 6-hour PMP was esti;mi.ed to be 29.8

inches yielding 28.92 inches runoff (RCN 93 AMC II). The PM9 wh'ich is de-

rived from the Probable Maximum Precipitation was routed with a 1l.46 inch

runoff (RCN 93 AMC II).

The total inflow into the reservoir is about 67 acre-feet with a maximum

peak of 532 cfs. Nolan reservoir has a maximum storage from the crest of

the spillway to the top of the dam of 40 acre-feet and a maximum Fpillway

discharge rate of 60.5 cfs. The impoundment is insufficient to safely

pass the PfF.

The 6-hour, 100-year flood containing 5.6 inches precipitaticn was routed

through the dam using a RCN of 98 (AM III). This produced a runoff of 5.37

inches and a routed peak discharge of 40 cfs. Nolan Dam contained the

storm with flows of 2.3 feet in the emergency spillway and a freeooard of

1.9 feet.
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The inflow hydrograph was calculated by methods contained in Section 4,

Chapter 21, of the SCS National Engineering Handbook. Weir constants in the

formula Q=CLH35 /2 were found in King and Brater "Handbook of Hydraulics",

fifth edition. Pipe flow calculations for corrugated steel pipes were made

using inlet control as found in the "Handbook of Steel Drainage and High-

way Construction Products", 1973 printing. The routing equation used was:

I + 12 +( 2S 01) :S,

Basic Engineering Data was obtained from the following sources: Engineering

surveys of the impoundment structure; U.S. Geologic Survey Topographic Maps;

Aerial photographs; USDA Soil Conservation Service Soil Survey Maps; Rainfall

Data and Hazard Classification from the Tennessee Division of Water Resources.
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HYDRAULIC AND HYDROLOGIC SIMIARY

Frequency of Durat ion Antecedent Moisture Coad it ion
Occurence II -I'i

100-year 6-hour Will Pass Will Pass

100-year 10-day

OIF1  6-hour Will Overtop Will Overtop
0.2 Feet for .3.2S Feet for
4 Hours 4.1 Hours

Iw 6-hour Will Overtop Will Overtop
1.0 Feet for L.07 Feet for
S Hours S. I Hours

1 Probable Maximm Flood
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FULL lM) (AMC 11)

DATEAril 9.18
HYDROGRAPH COMPUTATION CODUPEo tY. S . ,. I

CHECKED SY By _

t:(t/lRev. 1p q:(%/,%QKI Qt (Q.'QI 1

Project Nolan Lake CFS INCHES

I 02 0.24

3 0.49 20 _
4 0.73 51 _

OR. AREA 0.09 S. W. STRUCTURE CLASS 5 0.98 92
6 1.22 126

T 0..49 HR. STORM OURATION 6 HR. 7 1.47 60C 8 1.71 .1] I
POINT RAINFALL 29.8 IN. 1.95 313

ADJUSTED RAINFALL: 10 .2 759 I
AREAL: FACTOR iN. 11 2.44 1052

DURAriON : FACTOR " IN. 12 2.69 &27

13 2.93 582RUNOFF CURVE 40. -- 93 1432.17 5822

Q 28.92 IN. 15 3.42 330

NYDROGRAPH lAMILY NO. 1 16 3.66 27.6" 7 3.91 238

C 4.15 208

p 19 4.40 187

ToS.92 R.20 4.64 170
21 4.88 150

/T22 1153 I(TA ITp)

COMPUTED 17.26 USED- 16 23 5.37 150
24 S.62 146

REVISED T 0.37 2S 5.86 36

6.11 116
44A . 117.7 CFS. 27 6.35 68

REV. T2 6.59 27

(Qw i 3404.7 CFS. 21 6.84 14 _

30 7.08 7
ICOLUIN) (I / Tp REV. Tp W1COLUUI) (4: / %EQW) 31 7.33 3

32 757 0 ____

QICOLUMN) -( 'Q)Q _L- hc .1 27 89
_________________3____T5__(U.__09)

""" tts&( , N(. ~oS A AsK-kites. I,'.

wmm tog MOM 5
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NRME ,iF PPOJECT =OLt4.H LRKE

STORM=FULL FMP
TIME I NG.Ei1ENT P-, HuL' :3 = 0.5

TIME I .CFS : 2S.I T-0 2S D T ,. F
* * * **t* * ** * * * k.t** * ** *** * * * * ** ***** rr- **4

0.50 21 9 21

1. 00 100 98 13:i

1.51) 165 . :37 3 S3

-0 400 7833 o7,44

. 50 1, 152' 16:39 2 2 3

.0-9 550 1502 ,2 41

3. 5 31f t16242

4. Od 230 1638 2134

4.50 180 1622 2043 7

5. 00 160 1601 191!. 1 .-

5 5 150 1585 1911 26"

6.00 .3. 15 6 1855 14 -

6.50 40 1512 1733 113

7.00 10 1412 155"2
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AF (AMC I I)

HYDROGRAPH COMPUTATION Co6MiTED P
CHECKED MY ,_ _

t:,/VTOm.. Tp q=(%NQ t%* QtIQq'QlQ 1
t q Q

Project Nolan Lake HOURS CFS INCHES

1 0 0 0

0.24 2

0.48 10
4 0.72 26

DR. AREA 0. 09 SQ.- . STRUCTURE CLASS .0..97 q."
6 1.21 U4 _

0.49 HR. STORMOURATION 6 HR. 1.45 81
c 1 1.69 j07

POINT RAINFALL 15.32 IN. 1.93 158
ADJUSTED RAINFALL: 9 .17 38

to 2.17 384
AREAL: FACTOR " IN. 11 2.42 532 _

DURATION: FACTOR - IN. 2.66 4 B _

RUNOFF CURVE NO. 93 2.90 294
14 3.14 21--

q 14.46 iN. 3.38 167

HYDROGRAPH FAWEY NO. 16 3.62 139
17 3.86 120

COMPUTEOT, l 0 .343  HR. 1 4.11 305

T 4.35 95'Si 4.59 8 ]

T 586 AR. 20 48, 86
TO 21 4.83 81 _____

fT. I T,). 22 .._5.07 77 ___

COMPUTED 17.08 USED 16 13 5.31 76 _ __

24 5.56 74

REVISED T ..,66 - 5.80 69 _

9 _ 6.04 59 _

0 - - , 1 1 .02.CFS. 6.28 34 _

14 __

(Qvq ) 1720.98 CFS. . 6.76 7 _

7.01 3 . _

UCOLUMI - (I / I REV. To COLUMN) = %/ %WQwv 31 7.2 ?s _

32 7.49 0 . _

Q(COLUMN) - % Q)Q 13 dic 14QJJ 16
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100 YEAR (AMC III)

HYDROGRAPH COMPUTATION COPUTEDBsYZ- .CHE CKED 8V

t.(t/Tr ,,.. , :(4C%X Qx% Qt-lat/Q)Q

. t q Q
Project Nolan Lake "OURS CFS INCHES

1 0 a 0

2 0.24 1"

3 0.49 4

4 0.73 10

ON. AREA .. Q, 09 . MI. STRUCTURE CLASS 5 0._97 1
6 1.22 23

T 0 .. HR. STORMDURATION 6 NR . 1.,4 30-
* 1.70 39

POINT RAINFALL 5.6 IN.
ADJUSTED RAINFALL:

A F O 2.19 141
AREALI: FACTOR -_. 11 2.44 196

DURATION: FACTOR - IN. 12 2.68 154

RUNOFF CURVE NO. 98 13 2.92 i0

14 3.17 79
o 5.37 IN. 5 3.41 61

II 3.65 51.
NYOROGRAPH FAMILY NO. 1 1 3.65 Si.

17 3.90 44 ____I; 4.14 3

COMPUTEDT 0.343 R. - 4.18 3)

p ~4.38 35 ____

To S.9 HR. 4.63 32 1
21 4.87 30 j

(T /TV):  22 5.11 29 _

COMPUTED 17.20 uSEn 16 23 5. 36 1' 28
24 5.60 27 _

IEVISED T 0.369 - 5.84 25
p 6.09 22 i

L..W 118.05 CFS. 27 6.33 13 _

RE. To 6.58 5 __ _

(0 - 633.92 CFS. 29 6.82 3 _ I
30 7.06 1,_

WCOLUi) , (t/TO) REV. Tp OCOLUUi) - (%/ XQ1) 31 7.31 1 _

32 7.55 0 _

Q(COLIMN) - /QIQ 13 heck; 0.2 C136= 5.39
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NAME 'F PROJECT =H!'OIL4 LAKE

flORtcI i0 ""ERFR

TIMIE lNI-:REMIEr4T HI H LIURS = 0.t5

TIME I (CPS 2SDT-0 2S T + 0

0.00 0 0

0.50 5 -1

1.00 18 10 P2

1.50 :31 :38 5 10

2. 00 7 106 1::1

2.50 196 :315 :3- ,-

3.00 97 535 6)3

3. 50 J, 612

4. O0 42 6.-

4.50 34 62' 7)3 .,

5.00 :0:3 614 6 2

5. 5=; 26 59 2 6 , 3 ,'

6.00 24 567 6 2

6.50 7 525 598

7.00 1 465 5 j
5353i



STORAGE INDICATION CURVE
Nolan Lake
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POWEF CURIvIE FIT EiuFI iTION

PRO.;ECT = NOLAN LAKE IST. LiHE

A = 1.1I0107'97

B = 5.36024E-OL

COEF. OF DETERMINATION= 0.9'75

* ** *** ** . 4P * *. * * * * * * * ***4
. 4.( f- 4- 4. . * . 1 *.. *****

POWER CURVE FIT EQUIOITION

FFOJECT = NOLHN LAVI:E 2ND. LIrHE

Y = A ?.59DE

R := ,5'? 5 :4 6E - 1 1

B = 3':8C6'99E+OC'

COEF. OF tETERIIINAFiION= 1.0

PFWEP CR'E F IT E'0UIA T ION
4 +** * t±#*4 ; *4.i ,+- ;+ *# * * * 4*

PROJECT = NQLA N.4 LAKE 3RD. LINE

A = 1.42156E.-04

B = i,'IO313E+10

COEF. OF DETERI1It4ArION= 1.g0
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DAM INVITORY DATA SHEET
DPARZMT OF CONSERVATION
DIVISION OF WATER RESOURCES

ID NUMBERS STATE(ID): 79-7041 FXDERAL(FED ID): TN-15741

NAM(PXJECT): Nolan Lake .REGION(R): West

OWNER(S): Mrs. J. J. Nolan

)DRESS: 3700 Ross Road, Memphis, TN 38117

TELEPHONE RESIDECE: 363-1489 BUSINESS:

COUNTY: Shelby QUAD: Gezmantown-409SE

LOCATION LATITUDE: 32 0 02 ' 53 ", LNGITUDE: 89°  50'- 1"

STREAM(SOuRCE):Trib Nonconnah Ck Ofstrm RIVER MILE: BAS'N: 44C

PURPOSE OF DAM: Recreation YEAR COMPLETE: 1946

CONTRACTOR(OONT): Mr. Cook LOCATION: Whitehaven, TN

ENGIMNE(G): Unknown LOCATION:

TYPE OF DAM(T!C): Earth SIZE CLASSIFICATION: Small

DOWNSIAI4 HAZARD POTETIAL CLASSIFICATION STATX(H)__ L fEDEuL('fi) High

CERTIFICATE EXPIRATION DATE(EXP DATE):

STRUCTURAL HEICIT(SHT): 14.7 FEET, HYDRAIC HEIGHT(HHT): 10.5 FEET

CREST LGTH(LGTH):._ 640 FEET, CREST WIDTH(WDTH): 12 FIET

UPSTREAM SIME(U/S): 2,3 :, DOWNSTREAM S10PE (D/S): 2.6 :1
POOL AREA NOIAL(NSURF): 8.44 ACm, mAxrm(M/suRF): 9.28 ACRES

KLEVATION(PUT MSL), STORAM CAPACITY(ACRE-FEET)

TOP OF DAM (EMn) 319.2 , (TO/Sm) 68.1

NM=CY SPILLWAY CREST (ELEV2) 315.0 ,, (/sTR) 40

NORMAL POOL (zLmr3) 314.9 , (N/sm) 28.1

EERGENCY SPILLWAY MATERIAL(ES) Veg earth , SIZE(SZ) 7 -

SERVICE SPILLWAY MATERIAL(SS4) N/A , , SI(SZ) N/A

DRAINAC AREA(DA): .09 SQ. MILES, CURVE NW4ER(CN): AMCII

'TIME OF OONCN7ATION(TC): .99 __ HOURS, MAXIMUM 6-HR RAIN: 29.8 INCHES

CCNMTS: INVENTORIED BY: Privett DATE: 7/14/81

REVISED BY: , DATE: D/S HAZARD BY: DATE:

OTHER NAME OF PROJECT: POOL ARzAS OBTAIND BY: Quad

OTHER CONTACT AT DAM: Malcolm Holmes. Mr. PHONE:

DATA OBTAINED FM: Phase I investigation

EMU. SM. DESC.: Rectan ular earth channel with a hot wid of 7'

SMRV. SPIL. MS.: N/A

ELEVATIONS OF. TO. Ton of A fet I' . APPOX IEV: FT MSL

DRAWDOM DRAIN: MATIMAT: Iron pipe SIME: 4K UZVATION:

OTHER OMMTS:
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T2ENESSEE DEPARTENT OF CONSERVATION

DIVISION OF WATER RESOURCES

DAMAGE POnTNTIAL CATEGORY*

Category Description

1. Dams located where failure would probably result in any of the
following: loss of human life; excessive economic loss due to
damage of downstream properties; excessive economic loss, public
damage to roads or any public or private utilities.

2. Dams located in predominantly rural or agricultural areas where
failure may damage downstream private or public property but such
damage would be relatively minor and within the general financial
capabilities of the dam owner. Public hazard or inconvenience
due to loss of roads or any public or private utilities would be
minor and of short duration. Chances of loss of human life would
be possible but remote.

3. Dams located in rural or agricultural areas where failure may
damage farm buildings or agricultural land but such 4amage would
be more or less confined to the dam owner's property. No loss
of human life would be expected.

* Tennessee Department of Conservation, Division of Water Resources,
Rules and egulations Applied to the Safe Dams Act of 197.1. Chapter
0400-4-1.
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DEPARDMU OF THE ARW

OFFICE OF THE CIlEF OF ENGINEERS

HAZARD POTENTIAL CLASSIFICATION*

Category Loss of Life Econoaic Loss

Low None expected (No per- M.inimal (Undaveloped
manent structures for to occasion al
humian habitation) structures or

agriculture)

Significant Few (No urban develop- Appreciable
ments and no more than (Notable agri-
a small number of in- culture, industry
habitable structures) or structures)

High More than few Excessive (Ex-
tensive conimmity,
industry or agri-
culture)

*U.S. Army Corps of Engineers, Recommended Guidelines for Safety

Inspection of Dow.
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DEFINITION OF CONDITION CLASSIFICATION

'"nsaf?3 - Emergency" - A dam in a state of imminent failure. State
and local authorities and downstream residents should be advised
immediately, reservoir drained, or combination of the above (e.g.,
advanced piping, major slope instability, recent sudden collapse of
a portion of the foundation, imminent overtopping, etc.).

"Unsafe - Nonemerenal" - A dam with obviously serious deficiencies
which clearly could develop, or are developing, into failure modes but
do not yet pose the threat of imminent failure. State and l(X-al
authorities should be advised promptly and remedial work should begin
as soon as practical. Someone should be assigned to periodically
check on the dam's condition until remedial work is begun. Drawing
down tie reservoir should be considered, e.g., flowing seepage from
embankment which could lead to piping, evidence of solution channels
or cavitation in the foundation, seriously inadequate spillway
capacity as per ETL 1110-2-234, history of recurring slope instability,
etc.).

"Sinificantl Deficient" - A dam with deficiencies which, if left un-
checked, would likely become serious deficiencies and could ultimately
result in failure. Advise State authorities and recommend renedial
work be scheduled in time to prevent substantial further deterioration
of the condition(s)--usually within six months to a year or sooner
(e.g., heavy growth of sizeable trees on slopes, potentially serious
erosion, spillway discharge channel too close to embankment, etc.).

"Deficient" - A dam with deficiencies which need attention but which
would not likely effect the safety of the dam unless left unchecked
for a long period of time. Advise State authorities and recommend
remedial action at owner's convenience but before the problem can
escalate into a significant deficiency (e.g., brush and/or few or
very small trees on embankment, long term deterioration of masonry
or metal outlet features, formation of deep ruts in embankment roadway,
deterioration of riprap, etc.).

"Not Deficient" - Well constructed and maintained dam with no apparent
deficiencias relative to its safety and structural integrity.
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ORNED-G
NON-FEDERAL DAM INSPECTION REVIEW BOARD

PO BOX 1070
NASHVILLE, TENNESSEE 37202

'Commander, Nashville District
US Army, Corps of Engineers
PO Box 1070
Nashville, TN 37202

1. The Interagency Review Board, appointed by the Commander on 19 June 1981,
presents the following recommendations after meeting on 16 July 1981, to con-
sider the Phase I investigation report on Nolan Dam performed by
Winsett-Simmonds, Consterdine & Associates, Inc., under contract to the
Tennessee Department of Conservation.

2. A recommendation should be added for the owner to clean out tl-e debris in
the spillway and outlet channel immediately.

3. The valve control on the 4-inch draw down pipe should be mnoved to the
upstream end so that full reservoir pressure is not present in the pipe beneath
the embankment.

4. The Board is in agreement with other report conclusions and recommendations
following minor revisions.

FRANK B. COUCH, JR. BOBBY G. POORE
Chief, Geotechnical Branch AssistanV State Conservation Engineer

Chairman Alternate, Soil Conservation Service

MtOND B. OMLTHOMAS N. PORTER

.ZON 11
Alternate, Division of Water Hydraulic Engineer

Resources Alternate, Hydrolgy and Hydraulics
State of Tennessee Branch

EDWARD B. BOYD B
. Hydrologic Technician Chief, Structural Section

. * Alternate, US Geological Survey Alternate, Design Branch



DEPARTMENT OF THE ARMY
NASHVILLE DISTRICT. CORPS OF ENSiNEERs

P, 0. BoX 1070

NASHVILLEL TENNASSEE 27o2

n

ORNED-G

Honorable Lamar Alexander
Governor of Tennessee
Nashville, TN 37219

Dear Governor Alexander:

Please be informed of the results of an inspection, under authority of Public
Law 92-367, conducted on Nolan Dam in Shelby County, Tennessee. An inspection
team, comosed of personnel from Winnsett-Simmonds, Consterdine and
Associates, Inc., and a member of your Division of Water Resources, observed
conditions which indicate a high potential for failure of the embankment dar,'
due to seriously iadequate spillway capacity and other serious deficiencies.

Nolan Dam is classified as a high hazard potential, small size dam and, as such,
should be able to regulate at least a one-half probable maximcm flood (1/2 P-Ii)
to conform to inspection program guidelines. A hydraulic analysis of the
project's spillway showed the dam would be substantially overtopped by a one-
half probable maximum flood. A visual inspection also indicated that the sta-
bility of the upstream slope is questionable due to wave erosion and sloughiig.

Based on che results of the visual inspection and due to the seriously in-
adequate spillway capacity, the dam is considered unsafe. While I do not v.l..
this as an emergency at this tine, I recommend you initiate prompt action b'
the State to cause the owner to correct the deficiencies as soon as practical
to minimize the risk to the subdivision located downstream.

A report of the technical investigation will be furnished your office upon
completion.

Sincerely,

LEE W. TUCKER
Colonel, Corps of Engineers
Commander

CF:
Mr. Robert A. 4unt, Directo-
Division of Water Resources

4721Trousdale Drive
'" lNashville, TN 37220




