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A DEPARTMENT OF THE ARMY
NASHVILLE DISTRICT, CORPS OP ENSINEKES

P. 0. SOX 1070

NANVILLK. TENNESSEE $7202

2 1 SEP 1981
ORNED-G

Honorable Lamar Alexander
Governor of Tennessee

Ilk Nashville, TN 37219

Dear Governor Alexander:

Furnished herewith is the Phase I Investigation Report on Lambert Dam near
Sixmile, Tennessee. The report was prepared under the authority and provi-
sions of PL 92-367, the National Dam Inspection Act, dated 8 August 1972.

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

Based upon the inspection and subsequent evaluation, Lambert Dam is classified
as signi eantly deficient due to insufficient storage and spillway capacity
to past Lhe probable maximum flood.

We do not consider this an emergency situation at this time, but the recommen-
dation concerning project modifications to allow safe passage of the design
flood and others contained in this report should be undertaken in the near future.

Public release of the report and initiation of public statements fall within

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

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

Sincerely,

I Incl OL LEE W. TUCKER
As stated Colonel, Corps of Engineers

Commander

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

TENNESSEE

Name of Dam: Lambert Dam

County: Blount

Stream: Tributary of Big Spring Branch

Date of Inspection: April 21, 1981

ABSTRACT

Lambert Dam is a linear earthfill structure 605 feet long and 53 feet high with
a crest width of -8 feet. The upstream and downstream slopes are IV on 3.8H and
IV on 3.4H respe-:tively. It has a capacity of 336 acre-feet at normal pool
and 454 acre-feet at the top of the dam.

The principal spillway consists of a 2.5 feet by 7.5 feet (ID) reinforced
concrete riser which feeds a 30 inch diameter outlet pipe. Drawdown of the
reservoir is controlled by a 24 inch square sliding headgate. The emergency
spillway is an uncontrolled saddle type located just upstream of the right abut-
ment. It runs parallel to the crest and is 117 feet iai width. The embankment is
well grassed and has no undesirable vegetation except Zor some 2 to 4 inch

diameter pine trees located at the toe and left abutmenit tie in.

No signs of slidlrg, cracking, differential settlement or erosion were observed
on the dam or in the area immediately downstream.

The dam is in thE! intermediate size and high potential category and should pass
the Probable Maximum Flood (PMF). A hydraulic and hydrologic analysis reveals
that during the PMF the dam will overtop by 1.3 feet for 4.75 hours. During
the 1/2 PIF, the dam overtops by .65 feet for three hours.

The embankment appears to be structurally stable; however, It is considered
4significantly deficient" because the spillway is inadequate. It is recommended
that a qualified engineer be engaged to develop project modifications that will
allow the dam to pass the PMF and that the owner perform routine maintenance
operations.
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SECTION I - GENERAL

1.1 Authority: The Phase I inspection of this dam was conducted under
the authority of Tennessee Code Annotated, Section ;0-2501 to 70-2530,
"The Safe Dams Act of 1973", in cooperation with the US Army Corps of
Engineers under the authority of Public Law 92-367, "The National Dam
Inspection Act".

1.2 Purpose end Scope: 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 I
investigation. The purpose of the Phase I investigation is to iden-
tify expeditiously those dams which may pose hazard to human life or
property. The assessment of the general condit~on of the dam is based
upon available data and visual inspections. Detailen analyses
involving topographic mapping, subsurface investigation, testing, and
detailed computational evaluations are beyond the scope of Phase I
investigations. However, the investigation is intended to identify
the need for any such study.

In the review of this report, it should be realized that the reported
conditions of the dam are based on observations of field conditions at
the time .-f inspection along with data available to the inspection
team. Additional data or data furnished containing incorrect infor-
mation could alter the findings of this report.

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

It is important to note that the condition of the dam depends on
numerous and constantly changing internal and external conditions, and
is evolutionary in nature. It would be incorrect to assume that the
present condition of the dam will continue to represent the condition
of the dam at some point in the future. Only through continued care
and inspection can there be any chance that unsafe conditions will be
detected.

1.3 Past Inspertions: Following the failure of the dam on October 12,
4- 1963, the aam was inspected on October 17, 1963 by William P. Clark of

the Tennessee Valley Authority. A written report and photos of this
failure are oni file with TVA. A summary of the report indicated that
failure m..y have been due to the collapse of a 6-inch pipe that



existed through the dam. See Appendix H for a copy of this report.
An inventory inspection was also conducted on 8 September 1980 by the
Tennessee Department of Conservation, Division cf Water Resources.

1.4 Details of Inspection: The Phase I inspection was conducted on
April 21, 1981 by the US Army Corps of Engineers. It was surveyed
by the Tennessee Department of Conservation, Division of Water
Resources on the same date. The weather was clear and warm (72*).
The reservoir was at normal pool, elevation 1059.0.

Inspection team members were:

Paul F. Bluhm Civil Engineer
Nashville District
US Army Crps of Engineers

Timothy McCleskey Civil Engineer
Nashville District
US Army Corps of Engineers

Tom Porter Hydraulic Enginieer
Nashville District
US Army Corps of Engineers

Troy Wedekind Water Resjurces Engineer
Tennessee Department of
Conservarion
Division of Water Resources

SECTION 2 - PROJECT DESCRIPTION

2.1 Location: Lambert Dam is located about seven miles south of Mary-
ville, Tennessee, and approximately one-half mile due east of the
intersection of Montvale Road and Old Piney Road. It impounds a
tributary of Big Spring Branch which Is in turn a tributary of
Simile Creek. The dam is shown on the US Geological Survey 7.5
minute Blockhouse Quadrangle Nap at latitude 35* 39' 30"N and
longitude 83* 57' 12"W. Location maps are provioed in Appendix B
of this report.

2.2 History of the Project: Design of the dam was b) the Soil
Conservation Service of Blount County and it was constructed in
1957 to imround a 17 acre lake for use as a farm pond. On October
12, 1963 a small leak occurred, presumably near a 6-inch pipe that
existed through the dam. The size of the leak increa3ed until the
embankment caved in failing the dam. Although exact cause of failure
was not determined it is thought to be due to failure of the 6-inch
pipe which led to piping of the embankment material and a breach
of the dam. Damage to the downstream area was limited to flooding
of a churrh and slig' t damage to Montvale Road. The SCS redesigned
the dam a it war .constructed in 1964 by Blount Brothers Construction
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Company. During the reconstruction, soil borings were taken from
the borrow area and from the spillway foundation area by the SCS.
The dam is now slightly larger and impounds a 20 acre lake. The
dam was owned by J. B. Lambert when it failed in 1963, but is now
owned by Keith McCord.

2.3 Size and Hazard Classification: According to CCE guidelines, the
dam is in the intermediate size category with a height of 53 feet
and a storage capacity of 336 acre-feet at normal pool level and
approximately 454 acre-feet at the top of the dam. The structure
is classified in the high hazard potential category because a house,
small grocery store and county road located one-half mile downstream
would be in tne probable flood path should a sudden failure occur.

2.4 Description of Dam and Appurtenances:

2.4.1 Embankment: The embankment is a linear aligned earthf ill
structure presumably constructed of material (ML, CL and SC)
excavated from the reservoir area. The dam has a maximum
structural height of 53 feet. The crest is 605 feet in
length, 18 feet wide, and varies in elevation from 1064.5 feet
to 10161.4 feet. The upstream and downstream slopes are uniform
and are inclined at IV on 3.8H and IV on 3.4H respectively. A
small wave berm, 18 feet in width, and inclined at IV on 8H is
locaited along the upstream face, 1.5 to 2.5 feet above the water
surface.

The dam is underlain by Paleozoic Age rocks, maainly Cambrian and
Lower Ordovician. The overburden at the dam site is composed of
colluvial and local alluvial deposits of silty and sandy loam
(ML, CL and SC) which were derived from sindstone, quartzite,
slate and shale.

2.4.2 Emergency Spillway: The emergency spillway is a 117 foot wide
saddle s~illway located just upstream of che right abutment.
The cenrerline of the spillway is parallel to the axis of the
dam and exits to a broad, open meadow just upstream of the right
abutment. The left side slope (toward the dam) is IV on
9.911 while the right side slope Is IV on 7.611. Although the
entrance channel is steep (28.2%)*the exit channel is fairly
flat and uniform ranging from a beginning slopa of .1% to a 6%
slope 200 feet from the reservoir. The spillway ends in a large
ravine 400 to 500 feet from the reservoir, A paved access road
crosses the spillway at approximately 30 feet from the reser-
voir.

2.4.3 Service S3pillway: The service spillway is a 2.5 feet by 7.5
feeL reinforced concrete riser, 36 feet high and maintains a
normal pool at elevation 1059.0. It Is covered by a solid metal
platform and has trash racks covering two sides of the struc-
ture. A grated metal walkway provides access to the structure.
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The riser feeds a 30 inch diameter, reinforced concrete pipe,
336 feet long. The plans show 11 anti-seep collars along the
length of the discharge pipe.

2.4.4 Draulown Facilities: The drawdown facility consists of an 18
i~nch diameter pipe controlled by a 24 inch square slide gate.
The gate is manually operated from the top of zhe riser.

2.4.5 Downstream Channel: The 30 inch diameter reInforced concrete
pipe empties into a 25 foot diameter stilling basin. The
channel exiting from the stilling basin iE about 3 to 4 feet
wide and widens to 5 to 6 feet after passiag under a culvert 200
feet from the stilling basin. The channel then joins a larger
stream and flows into a flat pasture before passing under
Montvale Road one-half mile downstream from the dam.

2.4.6 Reservoir and Drainage Area: At normal pool level, elevation
1059.0, the reservoir impounds about 336 acre-feet of water
and has a surface area of about 20 acres. At the top of the dam
the reservoir volume is about 450 acre-feet. The size of the
drainage area is 0.73 square miles. Major soil types in
the watershed include Ramsey, Jefferson, and Montevallo
series. The mejority of the watershed is woods.

SECTION 3 - FINDINGS

3.1 Visual Findings:

3.1.1 Embankment: The upstream slope has a good, but short grass
cover. Wave action has been eroding the wave berm somewhat but it does
not appear to be serious at this time. The crest is straight and uni-
form and is covered with a thin layer of gravel. It is in good con-
dition with the exception of some ruts made by vehicle traffic. The
downstream slope also has a good but short grass cover. Apparently,
the owner allows cattle to graze on the dam which keeps the grass short
but also produces tracks and ruts. Because of the~se ruts parts of the
downstream slope near the crest had to be reseeded. The dam was free
of undesirable growth with the exception of a few 2 to 4 inch diameter
pine trees which were located at the contact of the left abutment and
the embankmint and just past the toe of the dam. Two 5 Inch diameter
pine trees were also located on the embankment, about 20 feet from the
end of the outlet pipe.

Two apparent wet areas were observed on the embankment, One was
located on the left side at the toe of the dam and was about 20 feet in
length and 3 feet wide. The other was at about station 0+-50R, about
two-thirds the way down the embankment. It was a.,out 30 feet long and
10 feet in width. Because of the recent rains, I?- could not be ascer-
tained if the areas were wet due to seepage through the the embankment
or residual moisture from the rain. Two eight inzh diameter toe
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drains, located near the outlet structure were visible. Both were half
filled with silt and had a slight trickle of water flowing from them.

3.1.2 Service Spillway: The service spillway is in Lood condition
with the exception of some leaks in the construction joints of the
riser. The worst leak was at the first construction joint (from the
bottom) and according to the caretaker was keeping thB lake below nor-
mal pool. The 30 inch diameter reinforced concrete pipe was in good
condition and showed no signs of spalling or detcrioration. The
drawdown gate was not operated during the inspection but was reported
to be in gocd condition. The stilling basin was in good condition with
no signs oZ erosion or undercutting.

3.1.3 Downstream Channel: The downstream channel is relatively flat
for the first few hundred feet and is well grassed with some trees and
brush lining the banks. The channel then deepens (10 to 12 feet in
depth) wit:i heavy brush lining the steep banks. It then joins another
stream which traverses through a well grassed pasture.

3.1.4 Reservoir and Drainage Area: The drainage area is steep and
heavily wooded although part of the area borderirg the lake is well
grassed. There was no indication of any significant sedimentation.

3.2 Review of data: Information available for review included a set of
drawings that vas prepared by the Soil Conservation Service for the
repair of !he dam following its failure. The plans called for the
remedial work to key into the existing embankment. In addition, the
plans also called for a toe drain which was evident by the 8-inch
diameter pipes near the outlet structure.

3.3 Static and Seismic Stability - The actual margin of safety for static
stability cannot be determined because the engineering data required
for an analytical stability analysis are not avaJlable. However, an
assessment ef the embankment stability based on visual evidence and
engineering judgment would indicate a stable structure due to moderate
embankment slopis and the lack of leaks or seepage. The project is
located in Seirmic Zone 2, and according to OCE guidelines, should not
be expectec to be threatened by seismic effects provided static con-
ditions are Patisfied.

3.4 Hydraulic and Hydrologic Analysis - According to OCE guidelines, the
design flood for an intermediate size dam in a high hazard area is the
Probable Maximum Flood (PMF). Hydraulic analysis indicates that out-
flow resulting from the PMF (AMC II) will over t(-p the dam by a maxi-
mum depth of 1.3' for a duration of 4.75 hours. Additional analysis
indicates that outflow from the M2 PMF will overtop the dam by a maxi-
mum depth of .65' for 3.0 hours.
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3.5 Conclusions and Recommendations:

3.5.1 Conclusions:

a. Ok the basis of visual evidence and engineering judgement,
the dam is considered to be structurally stable. The
embankment slopes are moderate and are considered ade-
quate. The two wet areas found are not considered serious
The project has the appearance that it is well constructed.

b. The leaks in the construction joints of the principal
spillway do not pose a serious problem.

c. Small pine trees are present only at the embankment-abut-
ment contact, toe of the dam and above the spillway
outlet.

d. Tle dam is located in Seismic Zone 2, indicating that
risk of damage from seismic activity is only moderate.

e. Hydraulic analysis indicates that the spillway will not
pass the Probable Maximum Flood as required hy OCE
guidelines for dams of intermediate size and high hazard
potential. Under the 1/2 PMF, the dam is overtopped by *65
feet for 3 hours. Failure would probably not occur during
the 2 PMF.

f. The dan is considered "significantly deficient" solely be-
cause the spillway will not pass the appropriate design
flood.

3.5.2 Recommendations:

a. The owner should engage the services of a qtuilified engi-
neer to:

1. Develop project modifications to all3w safe passage
of the PMF.

2. Evaluate the leaks in the service spillway and make
aprropriate recommendations.

3. Direct the removal of pine trees and repair of embank-
ment following their removal.

b. The toe drains should be cleaned out so they can func-
tion properly. They should be checked perioeicaily for
any deposition of additional material. & qualified
engineer should be engaged to determine the cause of any
further deposition.
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c. The owner should not allow cattle to overgraze the embank-
isent. Controlled grazing should be praccicad to minimize
damage to the embankment.

d. The two small wet areas on the embankme nt should be
reinspected during a dry period to determine if they were
a result of rainfall or actual seepage. A qualified

engineer should be engaged to determine the cause of the

wet areas if they are still present during a dry period.

e. The progression of the erosion of the wave berm shall be
periodically checked. A qualified engineer should be
3ngaged if the erosion becomes severe.

f. The drawdown gate on the service spillway s:aould be
operated at least twice a year.

g. An emergency action plan should be developed, including a
warning system to alert downstream residents, in the

event a serious condition develops with the dam.

h. -he owner should establish a regular program of inspection
and maintenance to provide detection and timely correction

of problem areas.
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SICTION 4 REVIEW BOARD FINDINS

The interar'ency Review Board for the National

Progan of Inspection of Non-Federal Dana met in

Nashville on 27 August 1931 to examine the techilcal

data contained in the Phase I investigation report

for Lambert Dan. The Review Board considered the

information and recommended that (1) the otnjmr r''iould

engage the services of a qualified engiiieer if any

depo: ition of aterial continues to occur in the toe

drains, (2) cattle grazing on the embankment should be

controlled to minimize damage to the embankment, and (3)

the progression of the erosion of the wave berm should be

periocically checked. They agreed with other report

conclusions and recommendations. A copy of the letter

report presented by the Review Board is included in

Appendix G,.
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APPENDIX A
DATA SUMMARY SHEET

LAMBERT DAM
BLOUNT COUNTY, TENNESSEE

A.1 DAM

A.1.1 Type.: The dam is a linear earth structur. with an open channel
emergency spillway exiting just upstream of the right abutment.
The service spillway is a reinforced concrete riser with a
30-irch reinforced concrete drain pipe.

A.1.2 Dimensions and Elevations: Elevations are expressed in feet and
are referenced from an assumed benchmark elevation of 1060.0.

a. Crest Length: 605 feet

b. Crest Width: 18 feet

c. Height: 53.4 feet (Low point of crest to D/S invert of
spillway pipe)

d. Crest Elevation: 1064.5 feet

e. Emergency Spillway Elevation: 1061.8 feet

f. Service Spillway Elevation: 1059.0 feet (normal pool)

g. Embankment Slope, Upstream: IV on 3.811

h. Embankment Slope, Downstream: IV on 3.411

i. Size Classification: Intermediate

A.1.3 EmbanKment Zoning: Design drawings of the reconstructed section
show thaz it was to be compacted to 95% Standard Proctor Density. As
built drawings also show that a toe drain with two 8 inch CMPS was

constructed.

A.1.4 Cutoffs and Grout Curtains: None

A.1.5 Instrumentation: None

A.1.6 Operation and Maintenance: The dam is maintained by the owner,
Keith McCord, and his caretaker. The draudown gate has not been
operated in recent years.



A.2 RESERVOIR AND DRAINAGE AREA

A.2.1 Reservoir:

a. At Normal Pool

(1; Elevation: 1059.0

(2) Surface Area: 20 acres

(3) Storage: 336 acre-feet

(4) Length: 1700 feet

b. At Top of Damn

(1) Elevation: 1064.5 feet

(2, Surface Area: 25 acres

(3) Storage: 454 acre feet.

A.2.2 Drainage Area:

a. Size: 467 acres (.73 sq. mi.)

b. Soils: Jefferson, Ramsey

c. Average Slope; 25%

d. Land Ulses: Woods, pasture, few roads or structures

e. Runoff from PMP (28.5 inches in 6 hours)

(1) AMC 11: 25.5 inches

(2) AMC 111: 27.5 Inches

f. Runoff from 100 year storm (4.8 inches in~ 6 hours)

(1) AMC It: 2.3 inches

(2) AMIC 111: 3.5 Inches

A. 3 OUTLET STRUCTURES

A.3.1 Service Spillway and Drawdown Facilities:

a. Type - Reinforced concrete riser, 36 feet in height with 2.5'
by 7.5' opening.

2



b. Pipe Size - 30" diameter, reinforced concrete, 336 feet long.

c. Pipe gradient - 3.5%

d. Drawdown - 18" opening covered by 24" slide gate. Manually
operated.

A.3.2 Emergency Spillway: The spillway is just upstream of the right
abutment and has a grass cover. It crosses a paved access road
parallel to the abutment and empties into a broad meadow.

a. Elevation: 1061.8

b. Size: The spillway entrance has a width of 117 feet and
side slopes of IV to 9.9H (left side toward dam) and
IV to 7.6H (rt. side)

c. Maximum capacity: 743 cfs

A.4 HISTORICAL DATA

A.4.1 Original Construction Date: 1957

A.4.1.1 Failure Date- October 12, 1963

A.4.1.2 Reconstruction Date: 1964

A.4.2 Destgner: Soil Conservation Service

A.4.3 Builder: Lambert Brothers Construction Companf

A.4.4 Owner: Keith McCord

A.4.5 Previous Inspections: October 17, 1963 by William P. Clure of TVA
following failure 3n October 12, 1963

A.4.6 Seisuic Zone: 2

A.5 DOWNSTREAM HAZARD DATA

A.5.1 Downstream Hazard Classification: High

r A.5.2 Persons in Likely Flood Path: Approximately A to 10

A.5.3 Downstream Property: One house, a grocer, store and county road.

A.5.4 Warning Systems: None

. ,L-,mm nuu Nm al nmm ~ d NIIIIN mdmm



APPENDIX B

SKECEIS AND LOCATION MAPS
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APPENDIX C
PTO OGUAPIC RECORD

Photograph No.

1 Downstream slope of dan

* 2 View of access road and right
abutment

3 Upstream slope of dam. Note erosion
of wave berm

4 Crest of dam

5 Crest of dam. Note rtts with
standing water

6 Downstream slope 3f dam from right
abutment. Note reseeded area

7A Contact between 13ft abutment and
embankment. Note pine trees

7 Contact between toe of dam and

downstream area. Note pine trees

8 Emergency spillway entrance channel

9 Emergency spillwav crossed by access

road.

10 Exit channel of emergency spillway

11 Principal spillwaj and riser

12 Outlet pipe and stillitng basin.

Note pine tree on the embankment

13 Toe drain partially covered

14 Downstream channe.

15 Downstream channei 200 feet from
outlet pipe

16 View from crest of downstream area

17 View of "lowpoint" in itccess road.
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ORNED-C 4 May 1981

MEMORANDUM FOR RECORD

SUBJECT: Phase Investigation of Lambert Dam

1. An inspection team, composed of engineers from the Corps of Engineers and

Tennessee Water Resources Department, conducted a Phasi I investigation on
Radnor Dam, near Maryville, Tennessee on 21 April 1981 Listed below are mem-
bers of the inspection team:

Paul Bluhm Civil Engineer Corps of Engineers
Tim McCleskey Civil Engineer Corps of Engineers
Tom Porter Hydraulic Engineer Corps of Engineers
Troy Wedekind Water Resources State o' Tennessee

Engineer

2. Lambert Dam is owned by Keith McCord of Maryville, Tennessee and is used
as a farm pond. The dam is located approximately 7 miles south of Maryville,
and is on a tributary of Big Spring Branch which is in turn, a tributary of
Six Mile Creek. The dam was originally designed by th. Soil Conservation
Service and was constructed by Lambert Brothers Construction Company in 1957.
The dam failed in October of 1963 and the SCS again provided the design plans

for its reconstruction.

3. Prior to inspecting the dam, the inspection team went to the Blount County
SCS office. Mr. Dewey Simpson of the SCS, had photographs of the failure in
1963 and provided information concerning the failure. The exact cause of
failure was not determined. However, Mr. Simpson said toe failure may have
been due to the collapse of the 30-inch concrete outlet pips or of an 8-inch
pipe that extended through the dam that was used for i:rigation purposes. No
lives were lost and property damage was limited to flooding of a church base-
ment 1/2 mile downstream. The church has since been rolocated.

4. The dam is an earth embankment 605 feet in length, 54 feet in height and
impounds a 20 acre l3ke. The reservoir contains an estimated 336 acre-feet at
normal pool and .54 acre-feet at the crest of the dam. Observations noted at

time of inspection are as follows:

a. Upstream slope - The upstream slope of IV to 3.8H meets an 18-foot
wide wave berm. The wave berm lies on a lV to 8H slope and is about 1.5 feet
above normal pool level. Both the slope and the wave berm Are well grassed.

Wave action is eroding the berm somewhat, but was not considered serious.



ORNED-C 4 May 1981
SUBJECT: Phase I Investigation of Lambert Dam

b, Crest - The 18-foot wide crest was straight and uniform. It. was
covered with a thin layer of gravel and was used as a road. It was in good
condition except for some vehicle tracks in which 1-2 inches cf water was
standing.

c. Downstream slope - The downstream slope of IV to 3.411 agrees with that

shown on the "as built" drawings. The slope was uniform and had a good grass
cover although it was very short due to the cattle that grazed on it. Near
the crest, the owner had to reseed part of the embankment due to the tracks

made by the cattle. Small pine trees, 2-4 inches in diameter were present at
the contact between the left abutment and the embankment and at the toe of the
dam. Two pine trees, 5 inches in diameter were also preser.?: at the toe,
directly above the 30-inch outlet pipe. Two, small wet areas were found. The
first was on the left side at the contact between the toe and natural ground.
There was a small swale at this point and the moisture observed could possibly
be retainage from recent rains. The second wet area was aoout 2/3 the way
down the embankment, just to the right of the outlet structure at Station
7+00. It was 25 to 30 feet in length and 10 feet wide. Again, it is possible
that this area was still wet due to recent rains. Tdo 8-inch diameter CMP toe
drains were visible near the outlet of the 30-inch diameter pipe. Both were
about half filled with material and water and had a very small flow exiting

from them.

d. Abutments - Both abutments were in good condition. No significant
erosion or seepage was observed. A paved access road was on the right
abutment.

e. Emergency Spillway - The emergency spillway was a 125-foot wide saddle

type, located on the right side of the embankment. It runs parallel to the
crest and crosses the paved access road and exits into a broad field just
upstream of the right abutment. Water was present in the spillway, between
the reservoir and the access road, but this was due to the recent rainfall.
The spillway was in good condition with a good grass cover.

f. Principal Spillway - According to the "as built" plans, the principal
spillway consists of a reinforced concrete riser 36 feet in height, feeding a
30-inch diameter reinforced concrete pipe. Access to the structure was by
means of a 110 foot walkway. The structure was covered by a solid metal
platform. Trash racks.9.5 feet by 1 foot were present on two sides of the
structure, and both were clear of debris. An inspection of the 7.5 by 2.5
foot opening revealed that there was considerable leakage at the first con-
struction joint. With the exception of this leakage, the structure was in
good condition. Drawdown facilities consisted of a 18-inch diameter inlet,
operated by a 24-inch sliding headgate. The gate is manually operated but was
not operated at the time of inspection. A 336 foot, 30-inch diameter rein-
forced concrete pipe was fed by the riser and exits into a stilling basin at
the toe of the dam. The 30-inch pipe was in excellent condition.

2



ORNED-G 4 May 1981
SUBJECT: Phase ' Investigation of Lambert Dam

g. Stilling basin - Located at the toe of the dam, the stilling basin was
about 25 to 30 faet in diameter and has its slopes protected by large concrete
slabs. Small trees and saplings were present as was a good grass cover in
places where concrete slabs weren't placed. The flow from the 30-inch pipe
was estimated to be between 60 and 100 gpm and was verv clear. Riprap placed
directly below the outflow prevented any erosion.

h. Downstrear channel - The channel downstream of the stilling basin had
a base width of 4-5 feet and side slopes of about IV tu 3 H. The slopes were
well grassed and linod with small trees. About 250 feet downstream, the
stream passes un,:er an access road through an old riser culvert. The channel
widens to about 6-8 feet in width and has a heavier brush ..,er lining the
banks. The stream then flows into a flat pasture before fl.wing under
Montvale Road 1/? mile from the dam.

i. Reservoir - An access road encompasses most of the reservoir. The
slopes were moderately steep with a good grass cover around about half of the
reservoir and woods around the rest. A low point exis's on the access road
across from the crest and it was at about the same elevation as the crest.

5. Potential downstream damage if rapid failure occurred could include a

house, small store, end Monrvalp Rmad.

6. The undersigned concluded from the visual inspection that:

a. The small trees growing near the left embankment, bdow the toe of the
embankment, and those above the 30-inch pipe should be removed.

b. Cattle should not be allowed to graze on the enbankment.

c. The solid metal platform covering the principal spillway should be
replaced with a grated platform.

d. Hydraulic anC hydrologic analyses should be conducted to determine the
adequacy of the spillway.

e. The two small wet areas on the downstream embankment should be re-
inspected during a dry period to determine if they were a result of rainfall
or actual seepage.

f. The two toe drains should be cleaned out so thitt they can function
properly.

g. The concrete riser should be repaired to prevent seepage that is
entering the first construction joint.

3



ORNED-G 4 May 1981
SUBJECT: Phase I Investigation of Lambert Dam

h. The owner should maintain a regular program of regular inspection and
general maintenance. The objective of the program should be for the early
detection and timely correction of any problem areas.

Civil Engineer

MCCLESKEY/ED-C

COUCH/ED-G

4
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ORNED-C 30 April 1981

MEMORANDUM FOR RECORr

SUBJECT: Trip Report on the Inspection cf Lambert Dam, Blount County, Tennessee

1. A Phase I inspection of Lambert Dam was made 21 Arril 1981 by Messrs.
Paul Bluhm, Tom Porter, and Timothy McCleskey. Troy Iedekind and a two-man
surveying crew from the Division of Water Resource, State of Tennessee, the
carekeeper, and the wife of the owner of the dam were ;A,," present during the
inspection. The dam is located about 7 tiles south of Maryville, Tennessee,
and approximately one-half mile due east of the intersection of Montvale Road
and Old Piney Road. It is shown on USGS Blockhouse Quadrargle, Blount County,
Tennessee, dated 1966. The owner Is Mr. Keith McCord. During the inspection,
the weather was clear, sunny, warm, slightly windy, and temperatures in the
low 70's.

2. Before the inspection, the inspection team talked with Mr. Dewey Simpson,
District Conservationist, of the Soil Cozservation Service, about the history,
safety, and structural adequacy of the eam. We were informed that the dam
failed In 1963 at a section along the service spillway outlet pipes. The
outlet pipes consisted of a 30-inch concrete pipe with an upstream valve and a
6-inch steel pipe with a downstream valve. The original design included two
30-inch concrete pipes; however, the owners chose to install the 30-inch and
6-inch pipes. The cause of failure was not given, but a pipe failure and sub-
sequent piping along one of the pipes is suspected. No loss of life or in-
juries resulted from the failure and property damage was mostly confined to
the property of the owner. A church building located near the intersection of
Montvale Road and Old Piney Road was partially flooded and damaged. This
building has since been relocated. Mr. Sim-pson showed us photographs of the
dam and downstream area after the failure, but he was reluctant to provide us
with negatives of these photographs. The dam was initially designed by the
SCS in the early sixties, prior to 1963. A.fter the 1963 failure, a redesign
to repair the breached section was prepared by the SCS and construction was
completed about 1965.

3. The underlying rock at the dam probably includes shales, sandstones, and
slate. Rock exposed in cuts at the dam aund in nearby road cuts consists of
highly weathered sandstones and shales. These exposed rocks appeared to be
Inclined at very high angles. Based on information provided in the SCS soil
survey report for Blount County and USGS geology maps, the rock In the vicin-
ity of the dam Is Paleozoic in age - mainly Cambrian and lower Ordonician.
These rocks have been subjected to intense earth movements and are highly
folded and fatilted. The region is characterized by series of alternate linear
ridges and valleys extending in the southwest-northeast direction. The over-
burden at the dam site is composed of colluvial and local alluvial deposits of
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ORNED-C 30 April 1981
SUBJECT: Trip Report on the Inspection of Lambert Dam, B:ount Count, Tennessee

silty and sandy loam or ML, CL, and SC materials, which wcre derived from
sandstone, quartzite, slate, and shale. The dam was constructed from material
excavated from the lake, which includes sandy loam or XL, CL, and SC materials.
These materials are characterized by the presence of many angular sandstone
cobbles, 3 to 10-incaes in diameter. Such cobbles were quite noticeable on
the downstream slope.

4. The dam is a linearly earthfill structure approximately 605 feet long and

54 feet high. It has a crest width of about 18 feet and upstream and down-
stream slope dimensions of 1:3.8 and 1:2.7 respectively. The upstream slope
has a 10-15 wave berm about 2.5 feet below the crest which slopes gently

toward the pool. The slope immediately below this berm aitd just below the
pool level is near vertical and badly eroded from wave waph. A service spill-
way, consisting of a concrete riser and a 30-inch diameter concrete outlet
pipe, is located about 130 feet from the left abutment. A low area on the
reserv~or rim, just upstream of the right abutment, serves as an emergency
spillway. The access road to the dam has an asphalt surface. It traverses
the axis of the dam at the right abutment and extends across the emergency
spillway and along the right reservoir rim, providing acces3 to two houses
upstream of the lake. A 20-25 feet section of this road along the reservoir
rim is approximately 0.5 feet lower than thp crest of the dam. In the event

the lake reaches this level, water would spill over the emergency spillway and
this section of the road before the dam is overtopped. TIo 8-inch metal out-
let pipes, located at the toe of the dam and to the immed'.ate left and right
of the service spillway outlet pipe, drains an internal sand and gravel toe
drain. The right toe drain pipe was covered during the initial part of the
inspection, but was later uncovered by Troy Wedekind. Only a trickle of water
was flowing through either pipe. The area surrounding the right toe drain
pipe was wet, soggy, and holding pockets of standing water before the outlet
was uncovered. About 5-inches of water were flowing through the service

spillway outlet pipe. The stilling basin consists of the old natural channel
bed overlain with sandstone boulders and huge chunks of the old concrete riser -

apparently left from the 1963 failure.

5. No cracks, scarfs, or evidence of sloughing or sliding were observed along
the crest, slopes, or abutments. The slopes are fairly tlform and contain a
relatively good vegetative cover of fescue, clover, lespedeza, and other
grasses. Surface erosion, except for wave wash on the upstream slope, was
minimal. The owner has permitted livestock to graze on the dam. This prac-
tice has caused the turf to be churned up, particularly near the crest and has
destroyed the grass cover in certain areas. However, these areas have been

reseeded and mulched and new grass is growing. The only undesirable growth
on the dam consisted of several 2 to 4-inch diameter trees located at the left
abutment contact and along or just below the left toe of the dam. Two areas
on the downstream slope were somewhat wetter than the rest of the downstream
slope area. One area was at the toe where the slope intersects the natural
ground just left ofthe spillway outlet pipe. The other area is about 50 feet

2
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SUBJECT: Trip Report on the Inspection of Lambert Dz.m, Blount Count, Tennessee

to the right of the spillway outlet pipe and about tk'o-thirds the distance
down the slope. Both areas appeared to be wet from surface water draining
slowly off the Iam. The crest, which has a thin layer of crushed stone, pro-
vides vehicular access to the left abut-ent and reservoir rin.

6. During the inspection, water was spilling into the service spillway riser
from the sides. No water was flowing in from the top beciuse the reservoir
had not reached the top of the riser. A walkway, about 56 feet long, extends
from the crest out to the top of the riser. A platform constructed at the
top of the riser provides a service area for operatirg the drawdown gate and
opening or closirg a solid steel hinged plate over the opening at the top of
the riser. While this plate protects the spillway fi,,, b,:ing clogged with
debris, it also prevents using the spillway to its full capacity when the
level of the reservoir is above the riser, unless the plate is open. A grate
would be a much better covering, since it could prevent entrance of debris
that may clog the spillway and yet leave the spillway opep for near full dis-
charge capacity. Observation of discharge into the riser indicated leakage
along the upper construction joint.

7. The drainage area, except for small areas immeditely adjacent to the
reservoir, is woody. The slopes in the drainage aret are gentle to steep -

but mostly steep. No evidence of sliding, cracking, or subsidence were ob-
served along the reservoir rim or withia the drainage area. The channel
downstream of the dam is relatively shallow, narrow, and slopes gently with
adjacent terrain. The surrounding land is mostly pasture, although some trees
align the banks of the creek. The downstream banks are near vertical at places
but overall are fairly flat and in some areas grassed. The banks appeared to
be stable. No boils or seepage was observed downstream of the dam.

8. It appears there are two buildings in the paths of flood waters, should
the dam fall again. One is a house located on the property of the owner and
the other is a store - possible residence, located near the intersection of
Montvale Road and Old Piney Road. Since both buildings are occupied, at least
on a part time basis, the dam is in the high hazard potential classification.
The dam is 54 feet high and is classified as an intermediate-size dam. Over-
all, the' dam appeared to be well maintained and in good condition. However,
the following recomn-endations are given in the interest of increasing the
safety of the dim:

a. All trees at the left abutment contact and toe of the dam should be
removed.

b. Outlet pipes for the toe drains should be kept cpen and cleared of all
soil and other debris at all times.

3
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c. The steel plate over the service spillway riser opening should be

changed to a grate covering.

d. Livestock should not be permitted to graze on the dam.

TIMOTHY MCCLESKEY
Chief, I&l Section

COUCH/ED-G

4



DISPOSITION FORM
For us* of this fai.. - AN 340-10: f p. m s The A Omtft64 Oflft ______________

REFERENCE OR OFFICE SYMBOL SBJECT

TO wn tD~uA 1 rrh) UTjI~

.wx J.' ioA sVK,A- W 4 qgl

Z4 ~ ~ ~~~~~~' 0.w 13roji &1 SoJd Avc ce~ r , f

3. FEE 62243 umT ,~I



loe- AMc. IL arx & M 34. 5

Iv~ (2z4 hwr) amAc 3 c)O c (2-4 haw2) ,,,n

.5. e"A~~ 7tJ JWa44t~ Wr~ bkLJ

3ti I&' ;A :7m ,; P l&A.-WI

1. v 0A f o.X/ Jl'I~2JcId~~ rc i r~~t
muz wvt iarJNyxi -

2'

I ~ cAn



CORPS OF ENGINEERS, U.S. ARMY COMPUTATION SHEET PAGE OF PA GES

OHIO RIVER DnISION SUBJECT  IDA TE

rINSTAL.ATION [
CoMTED Br COMPUTATION 1NUMBER

• ~IIECKIED BY ... .. ._-l. ... .

L NhBEPT DAM (bLOJN-IT CO.)

-I .. IL CcN15) AIv. CK FcB)

---

OverA cf vertop

.... I -- iiP ,, r

- i!... t I} hr cLura}:on to. Z5 hr-ckarc.jon

"- t- j -.-- --""

" _.1 4 .; Q--.,3'o ,o? o r eSe ove, o

' ... ._o_-ii -- .3..5 hr durt,-bn 3.50 hr Juratio

A''' _ - --, ._ , I-

....... IooYP-.. , . 2.1 ' rCCboard . ' ~ o ;

.. . .. I - - ,.3Ioe ': p1 3

I o__r_

"-" .....~~ -} OI5 ","er-i' n ~ 5 , Jato

4. . . , P!.. ;_

-. '.j--e bo r



Check List
Visual Inspection of Earth Dams

Department of Conservation
Division of Water Resources

Name of Dam Lambert Dam

County Blount Date of Inspection 21 April 1981

ID # - State ._Federal TN-901

Type of Dam Earthen

Hazard Category-Federal High State Tennessee

Weather Clear - Warm Temperature 750
crest)

Pool at Time of InspectionEl1059.00 (6.2' from (distance from crest)

Tailwater at Time of Inspection 1000P (distance from stream bed)

Design/As Built Drawings Available: Yes x No.-

Location: SCS Office in Nashville

Copy Obtained: Yes x No

Reviewed: Yes x No

Construction History Available: Yes No -

Location:

Copy Obtained; Yes No

Reviewed: Yes No

Other Records and Reports Available: Yes x No

Location: Photos of- failure on file in Scs office in Marvilllp 7w

Copy Obtained: Yes No x

Reviewed: Yes x no

Prior Incidents or Failures: Yes x No

Inspection Personnel and Affiliation:

Paul Bluhm Corps of Engineers

Tim McCleskey Corps of Engineers

Tom Porter Corps of Engineers ,_._....

Troy Wedekind Tennessee Department of Water Resources



I.' Eban ment

A. Crest

Description (ist inspection) Top of crest is used as a

gravel road. There are some ruts and wa.-er standing due to

traffic. Cattle tracks have also-made some ruts.

1. Longitudinal Alignment Straight. Exterds from left

abutment to paved road on right abutment.

2. Longitudinal Surface Cracks None w, re seen

3. Transverse Surface Cracks None were seer- . ... __

4. General Condition of Surface Good condition other

than traffic ruts

5. ~Iiscellaneous Paved road crosses crest at right

abutment.

B. Upstream Slope

1. Undesirable Growth or Debris There ire some small

shribs and trees near left abutment. Otherwise the slope

is clear.

1



2. Sloughing, Subsidence, or Depressions None was

seen

3. Slope Protection An 18 foot wide berm is present at about

I ' above normal pool. This berm is 2 ' below the crest and

has a good grass cover. However, it is being eroded away by wave action.

-_ a. Condition of Ri'prap N/A

b. Durability of Individual Stones N/A

c. Adequacy of Slope Protection Against Waves

and Runoff Has a good grass cover, but wave action has been

eroding it away.

d. Gradation of Slope Protection - Localized A-eas

of Fine Material N/A

4. Surface Cracks None were seen

C. Downstream Slope

1. Undesirable Growth or Debris Pine trees, 4" to 51, in diameter

were present at toe of slope. One 5W diameter tree, on the slop, and

20' from the toe was located directly above the outlet structure.

2



2. Sloughingo Subsidence, or Depressions; Abnormal

Bulges or Won-Uixiformity The slope appears to be flatter

in section that was rebuilt.

3- Surface Cracks on Face of Slope None were seen.

4. Surface "racks or Evidence of Heaving at

Embankment Toe None were seen.

5. Wet or Saturated Areas or Other Evidence of Seepage

on Face of Slope; Evidence of "Pipirg" or "Boils"
2

At abou: station 7+00, 3 the way down the slope there is a

small wet area. It could be retainage from re'ent rain

rather than seepage.

6. Drainage System There are two toe drjai.s, one on each side

of the outlet structure. Two 8" dimeter -ipes near the outlet

structure are visible, but are about half filled with material.

Both hoc] a very small flow coming from these pipes7. Fill Contact with Outlet Structure . .... ioDd

was directly below the structure. No evidence of erosion

around the structure.

8. Condition of Grass Slope Protection Gooe grass cover,

but cattle are keeping it short. Some arcas near crest have

beer, reseeded.

ii la i 3



D, Abutments

1. Erosion of Contact of Ebbankment with Abutment from

Surface Water Runoff, Upstreaz or Downstream_

None Evident

2. Springs or Indications of Seepage Along Contact of

Embankment with the Abutments None were seen

3. Springs or Indications of Seepage in Areas a Short

Distance Downstream of Embankment - Abutment Tie-in

None were seen

4



II. Area Downstream of Embankment, Including Channel

A. Localized Subeidence, Depressions, Sinkholes, Etc.

None were seen

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

None were seen

C. Unusual Presence of Lush Growth, such as Swamp

Grass, etc. None

D. Unusual Muddy Water in Downstream Channel

Water was clear.

E. Sloughing or Erosion None were seen

7. Surface Cracks or Evidence of Heaving Beyond

Embankment Toe None

G. Stability of Channel Sideslopea Good

N. Condition of Channel Slope Protection Gcod srass slopes

C.

i i al i i i i5



1. Adequacy of Slope Protection Against Waves, Curnta,

and Swface Runoff Good slope prot.ctio,

J. tliscellaneous _

X. Condition of Relief Wells, Drains, and Other

Appurtenances N/A

L. Unusual Increase or Decrease in Discharge from

Relief Wells N/A

6 -



: Insltrumentation

A. J'onumentatioW/Surve.s None

B. Observation Wells None

S_-- .

C. Weirs None

D. Piezometers None

E.' Other ,_,,

7 i n



IV. Spillways

A. Service Spillway (Service/Mmergency Combination Yea N. No x)

1. Intake Structure Condition --I has a

walk way and a metal cover. A trash rack is on two sides of the

square structure providing two, 9.5'by 1' openings. The 5th construction 10

2. O& #n f om the top is leaking badly and should be repaired.

btructware Condition Good condition. A 30" reinforced

".enn'e te ne emntigS into a 25' diameter stilling basin. The

b'anln 4loges are protected by concrete slabs and riprap is directly
beneath the outflow.

3. Pipe Condition

Excellent condition

4* Evidence of Leakage or Piping None was evident.

5. General Remarks Depth of water in the 30" pipe was about 5".

Flow was about 180 gpu.

B. Eergency Spillway

1. General Condition Good condition

2. Fntrance Channel Entrance channel is about 1 ' above

normal pool. It is veil grassed although somi water was

standing.

3. Control Section The control section 'runs parallel to the dam

exiting in front of the right abutment. It crosses the paved

access road.

8
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3. Uit Cbanel The exitchannel is wide and veil grassed

It slopes at 2 to 3% for about 250 feet then drops off to a

gully.

4. Vegetative/Woody Cover Well grassed c>ver.

5. Other Observatio __ 
_

9 .!



V. Lmergency Drawdown Facilities (if part of service spillay

so state) A gate valve on the service spillvay controls an 18"

diameter opening.-

Are Facilities Operable: Yes X No

Were Facilities Operated During Inspection: Yes No x

Date Facilities Were Last Deed_

10



VI. iReservoir

A. Slopes crass slopes around half of reservoir and steep wooded

slopes are around the other half of the reservoir.

B. Sedimentation None evident

C. Turbidity None

VII. Drainage Area

Description (for hydrologic analysis) Reavily wooded with

very steep topography.

A. Changes in Land Use None expected

i i | •

..



VIII. Downstrea= Area (Stream)

A. Condition (obstructions, debris, etc.) Channel passes

through a small culvert 200 downstream and ttrough another

under the paved road mile downstream. No mejor obstructios.

B. Slopes Area downstream is gently sloping pasture land.

C. Approximate Vo. Homes, Population, amd Distance D/S

One house.and one store about 4 mile downstream. The nopulation

varies from 3 to 6 people dependina upon the neople at the store.

D. Other Hazards A barn is next to the house and could possibly

be damaged.

0

12"



Ir. Pliscellaneo-as

Incidents/Fai lures _A failure occured in October of 1963. The cause

of the failure is unknown. althouth it is believed that a 611 diameter

Pipe coming through the dam caused failure. No loss cf life and damage was minimal.

Observed Geology of Area

X. Conclusions

The dam appears to be well constructed and in good condition.

XI. Recomendations

RegioWi Engineer

Chief Igineer

14.
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HYDROLOGIC AND HYDRAULIC ANALYSIF

According to OCL guidelines, Lambert Dam must be able to safely pass

the Probable Maxi'lum Flood (PMF). Six-hour rainfall depths for the

Probable Maximum Precipitation (PMP) and the 100-year rainfall were

obtained from the U. S. Weather Service's Technical Paper 40. Flood

routings were performed using the HEC-1-DB computer program. The

program used the dimensionless hydrograph technique described in Section

4 of the Soil Conservation Service National Engineering Handbook

and the Modified Puls method of reservoir routing.

The peak outflow "rom the PMF is 3584 (TS, which overtops the dam

for 4.75 hours at a maximum depth of 1.32 feet.



LAMBERT DAM (BLnUNT (I))

SUMMARY OF ROUTrINGS

Spillway Antecedent Moisture Condition
design
flood AMC II AMC III

Overtops by Overtops by

PMF 1.32' 1.32'

for 4.75 hrs. for 4.75 hrs.

Overtops by Overtops by

knIF 0.65' 0.65'

for 3.00 hrs. for 3.00 hrs.

100 YR 2.2 ' freeboard 1.6' freeboard
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DEPARTMKNT OF THE ARMY
NASNVILLN DISTRICT, CORPS OP NGSNIMSRS

P. 0. bIox 1070

wAOe4VJLL16 TUNNSrSK1 23O

ORNIED-G 13 March 1981

Keith McCord
Route #7
Maryville, Tenn. 37801

Dear Mr. McCord:

As provided under authority of the National Dam Inspection Act, Public
Law 92-367, all non-Federal dams in Tennessee must be inspected for the
purpose of protecting human life and property. According to our records,
you are the owner of Lamert Dam, located in Blount County, Tennessee.

An inspection of this dam is scheduled for 21-23 April, 1981. Engineers
from the Engineering Division of the U.S. Army Corps of Engineers in
conjunction with the Tennessee Division of Water Resources will conduct
the inspection. As the owner we encourage your participation in the
inspection. Following this inspection a report will be prepared and a
copy forwarded to you.

If there are any questions or a need for additional information, please
contact Mr. Paul Bluhm or Mr. Timothy IcCleskey at 615/251-7366.

Sincerely,

X.C. MOORE
Chief, Engineering Division

.................................



ORNED-G

NON-FEDERAL DAM4 INSPECTION REVIEW BOARD

PO BOX 1070
NASHVILLE, TENNESSEE 37202

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

6 Nashville, TN 37202

1. The Interagency Review Board, appointed by the Commander on 19 June 1981,
presents the following recommendations after meeting on 27 August 1981, to
consider the Phase I investigation report on Lambert Dam located near Maryville,
Tennessee.

2. The toe drains should be periodically checked for deposition of material.
If significant deposition is occurring, the owner should engage the services of
a qualified engineer to determine the cause of the deposition.

3. Recommendation c. should be changed to allow cattle grazing on the dam; this
grazing should be controlled to minimize damage to the embankment.

4. The progression of the erosion of the wave berm should be periodically
checked.

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

RANK B.CUCJ.MW
Chief, Geotechnical Branch sistant State Conservatio/Engineer
Chairman Alternate, Soil Conservation Service

EDMOND B. THOMAS ALLEN
Alternate, Division of Water Resources Hydraulic Engineer
State of Tennessee Alternate, Hydrology and Hydraulics

Branch

EDWARD B. BOYD JAgGUNNELS
Hydrologic Technician Structural Engineer
Alternate, US Geological Survey Alternate, Design Branch



DEPARTMENT OF THE ARMY
NASHVILLE DIST'RICT. CORPS OF ENGINEERS

I~.Ar 'J~~P. 0. box 1070

SN ft~L REFR ~NASHVILLE. TENNESSEE 37202

MN OfftV *EFCR TO

11 AUG 1981
ORNED-G

SUBJECT: Report of Phase I Investigation of Lambert Dam, Maryville, Tennessee.

Commander, Ohio River Division
ATTN: ORDED-T (Griff Ray)

1. Inclosed are three copies of our draft report covering the Phase I
investigation of Lambert Dam in Blount County, Tennessee.

2. The report is still in draft form at this time. Request return of
copy containing color photographs along with your comments. We will
furnish you a final version of the report when it is completed.

FOR THE COINANDER:

I Incl E. C. MOORE
as Chief, Engineering Division
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ORNED-G (11 Aug 1981) 2d Ind
SUBJECT: Report of Phase I Investigation of Lambert Dam, Maryville, Tennessee

DA, Nashville District, Corps of Engineers, PO Box 1070, Nashville,
Tennessee 37202

TO: Commander, Ohio River Division, ATTN: ORDED-T (Grif Ray)

1. Ist Indorsement, paragraph A. Concur. This recommendation has been added
to the report.

2. Ist Indorsement, paragraph B. Concur. This recommendation has been added
to the report.

3. Ist Indorsement, paragraph C. The PMP can be obtained from TP 40. This
has been resolved by telephone between Tom Porter, Hydrology and Hydraulics
Branch, Nashville District, and Tom Liggitt, Hydrology Section, Ohio River
Division.

An error was made in computing the depth and duration of overtopping in the
preliminary report, but the correct values are present in the final report.
There was a significant change in these values which resulted in a change in
the condition classification from "unsafe-nonemergency" to "significantly
deficient." See attached sheet for definitions of these terms. It was felt
that the depth and duration of overtopping was not enough to cause failure of
the dam and, therefore, should be called significantly deficient.

FOR THE COMMANDER:

1 Incl E. C. MOORE
as Chief, Engineering Division



I

DEFINITION OF COIDIT LON CLASf,!ICATION

"'insale - E'mrgery" - A dam in a state of i iinet failtre. Statc.: artd
local authorities and dowstreait resident; should be advLsac j'edi:tely.

Downstream residents may havi to be evacuated, r;:t-dial work should beg:n
immediately, the reservoir should be dra,.:;! down or drar!e1, or ccd) bization
of the above (e.g. , advanced piping, major slope instability, re:ent sLtd--
den collapse of a portion of tht. foundation, iominent overtoppint, etc-).

"Unsafe - Nonemergency" - A dam with obviously serious deficiencies which
could clearly and rapidly develop, or are developirg, into failiure rodes.,
but do not yet pose the threat of imminent failure. State and local an-
thorities should be advised promptly and remedial :ork should begin as
soon as practical. Someone whould be assigned to periodically chack on
the dam's condition until remedial work is begun. Drawing down the reser-
voir should be considered, (e.g., flowing seepage from embankm-aent which
could lead to piping, evidence of solution channels or cavitation in the
foundation, seriously inadequate spillway capacity as per E'fL 1110-2-234,
history of recurring slope instability, etc.).

"Significantly Deficient" - A dan with deficiencies which, if left un-
chetked, would likely become serious deficiencies and could ultimately
result in failure. Advise State authroities and recommend remedial uvrk
be scheduled in time to prevent substantial further deterioration of the
condition(s) - usually within 6 months to'4 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 affect the safety of the dam unless left unchecked for a
long period of time. Advise State authorities and recommend remedial ac-
tion at owner's convenience, but before problem can escalate into a sig-
nificant deficiency (e.g.,* brush and/or few or very small trees on em-
bankment, 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 dan with no apparent
deficiencies relative to its safety and structural integrity.
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Memorandum TENNESSEE VALLEY AUTHRI zJ
,I

TO Edwin H. Mc(ain

FROM : William P. Clark I

DATE October 18, 1963

SUBJECT: LA>BElI' DAM FAILURE - BLOUNT COUNTY, TENNeSSEE

On October 17, 1963, 2 field investigation was made of the subject dam
which had failed on October 12. This investigatin wa:; made to try to
determine the cause or causes of this failure.

No visible signs could be found that would indicate that muskrats had been
working in the dam fill in the vicinity of the wash out or elsewhere for
that matter. The soil in the lake area appeared to be very conducive for
crayfish but no signs of these were found eithe:.

The concrete pipe, 2h-inch concrete, which formed the spillway discharge
culvert showed no visible sirns that seepage riyigs had existed on this
pipe, neither were any seep ritigs found among the various pieces of
pipe vcattcred below the dam. The p a,3 had been ]nid on a concrete cradle
throut-hout the :idth of the dan but again there wc 1-o no signs of seep
rinrs on thes.e portions of the cradle that were found washed out and/or
still in place.

The morninL' 7lory type of spillway ertrance to the 26-inch pipe consisted
of a vertical square concrete box, constructed in bections, which sections
appeared to have! not. been banded together. There was no means of controlling
the discharpz throuh. this spillway, the discharge varying according to
reservoir hcipht over the intake.

There was no o'her spillway other than the one mentioned above. However,
there did exist throur'h the dam, a 6-inch pipe with a screened Inlet on
the lake end and a va oe at the downstream end. This pipe was used to
f.iorish water for Irrigation purposes. From talking, with the farm
ranager, t'r. HoCf3tetter, the 6-inch pipe was at an elevation approyirrately
.0 feet higher than the 21:-inch pipe.

The first leakage was noticed on the do-rstream side of the fill at zn
clevati on about 10 feet higfher than the 2b4-inch pipe, however, the farm
imn.-aer coul 1 not, remember whether or not it was at/er, near the 6-inch pipe
outlet.

In summinf, up the possible calizes of the dam failure, it ap.pears that it
coulb have ber. any of the following reasons or a combination of them:

(1) Sottle, nt of the earth fill could have brokrn the 6-inch
pipe zat a joint or joirts, causing uat!r to seep out into
tie, carth fill. (The water in this pipe being under pressure
at all timiou, since the valve was on th-! vt2 ut end.)

.. .•.i I .l I... . .- .I 
'

'
: '

" . . . . . . . . .
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UNITED STATES GOVERNMENT

Memorandum TENNESSEE VALLEY AUTHORITY
-2-

TO : Edwin H. McCain

FROM : William P. Clark

DATE : October 18, 1963

SUBJECT: LANBEr DAf FAILURE - BLOUNT COUNTY, TEWNESSEE

(2) Settlement could have caused a break in the 212-inch concrete
pipe creating a leak in it.

(3) Lack of seerege rings around the 24-inch and also the 6-inch
pipe.

(4) And least likely of all, possibly some help from muskrats.

---- -J1iam P. Giari !

WPC:JQM
CC: lPelton D. Cauthen
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(a) Looking upstream on Six Mile Creek from 74ntvale Road* Note
wash and highwater marks 2300 feet dovnstream from Lambert
Brther s Dar.

44
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(d) Looking es n upstream at break in dam s oteapoton backeround,
fmorin loy tyode. o~etona et etr
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(f) Close view of damn cross section looking~ towarA3 the left bank,
south end of damo Note slide on opstreau~ slope.



(g) Looking from the top of the Lambert Brother's Dam at the
break on the upstream side and remaining pool.
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- Y. larvile, Tennessee
November 12, 19614 I

Tying Steel On Anti-Seep Collars
J. B. Lambw, gives, first hand supervi. being reconstructe" In the Six Mile Comiwni.

slon~ to lying *f steel in~ ors 9 f the 11 concrete ty. A concrete cradle is also being poured to
anti-scap collars en lthe Lamibert Farms Dam suppiort the pipe from below.

Blount Sail Conservation Witrict Pheoo

fi -7

DI Crew Gets Rock, Soil Samples
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Drill Crew Gets Rock, Soil Samples
Soil Conservatlo Service drill crew In. Samples of rock and soil were also take" from

vestigatle bowrew area to a depth of 15 feet. the spillway foundation ate.

Lamberf Dam Being
Rebuilt, Improved

"Everything we've doing to' mine suitability and desired early next spring. They realize
our dam will make it better compaction and are being put that fertilization is as neces-
than before." says J7. B. Lam- in according to the results of sary to getting full fish produc-
bert as he watched the work these tests. tion as it is to getting full pro-
progress along the center line ot Last spring the dam develop. duction of field crops.
his dam. "We're putting in the ed a small leak, which eventu- This dam is being construct-
best pipe available. It's been ally led to a break, in the dam ed with engineering assistance
tosted under 20 feet of head and and completely emptied t h e through the Blount Soil Conser-
it doesn't leak a drop. The six lake, damaging some of the vation District as a regular
ir ch pipe, thought by some to Lambert farm. pert of Its technical assistance
have caused tMe break In our The reservoir :tself Is being to farmers.
previous dam, is left out corn- improved by deepening the
pletly." shnalw areas and by filling in

The Iambert sthm, at Six 1he deeper aras. This .hould
Mile, Is being rel.lilt by the hulp eliminate some of the wa-
most rigid of standards. Every terweed growth as well as
part is being double checked generally improve fishing. f
and additional safety measures A

istaled. Borrow areas were ide from this, a cold water-

sampled and tested to deter- release Is being Installe d  asj
part of the spillvay that will
remove the normal overflow
from the bottom of the lake
rather than from the top. Water
at the bottom is usually colder,
eor,talns less fish food and is,
lower In oxygen content than!
water near the top of a lake.

The first shipment of fish re
to arrive for stocking this lake
early in December. The fish on
orler for stocking are bluegill,sherll crackers. channel catfish
and largemoulh bass. The bass

iwill he stocked In May 1965 aft-
er the bluegill have had time
to spawn.

Another feature included in
the new dam is a drain at the
top of the dam to collect any
seepage that may occur. The
dam is also 20 feet wider at the
base. It is now 320 feet wide.

The lake has been expanded
to a full 20 acres by excavation
along the edg, es to got fill Ina-
tvej;il I'hie stole's ait Ih,. -(lgest
have all 1).-.n sloped I,, at leaq
the ihrce-to-oic that is It he Ie-
Sired.

|.Jmh{,erl Brllihrs is planl-ning a rigid kiiili/ation pro-f

grain for the lake beginning

~ , ~-~~waa.--~ - -%
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October ill, 1963

am Brongs Flood Of Vsrs r-
7i

hinery grading the bed of the lake Vwr -.

Also rioticeable were mny sm~all "dim~.

gareas. . ~ - ' * ~ ~ '~

BREAK IN DAM - About 35 fee wide at the top is this break In the 47-foot high dirt fill darn
at the 17-acre lake on Lambert Brothers form at Six Mile on Montvale Road.

..... .... &" " *..

"KIN, ll?2 r:jyj,'i* Ave,
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ROAD DAMAGE - Somes washout Jair.ag.1 occurred at tils brIoge on Six Mile Creek on Mientvle
Road at Six Mile Community. New blacktop pavement was floated loose from base and setled
backdown an o nib which had washed under it. Behlseo trees may be seen overturned pick-up
truck In background. Truck was washed from read in fereround some "S yards into the field and
overturned. T statt ft""

78 Million Gallons- - Through The Dam

Lambert Dam At
Six Mile Breaks

Enough water to supply the was 40 feet deep and Included near future.
City of Maryville's needs for two drainage from 327 acres. Many area residents were at
months swept across the Six Well stocked with Blue Gills the scene Saturday night. By
Mile area on Montvale Road and Largemouth Bass, the lake 7:30 a.m. Sunday approximately
Saturday night when the dirt fill was one of the best fishing spots 50 persons were on hand. curl.
dam on Lamthert Brothers Farm in the county. This past spring It ously eyeing the damage t re m
broke, was not unusual to see catches such an unusual event. Lambert

No one was Injured and there weighing five pounds. estimated that as many as 1,000
was no serious damage except Elmer Lambert, one of the persons were scattered around
to the dam and the La m b e rt fowners, said be expecte, the the farm area by midafternoon
fields which were covered with dam wonld be repaired i,, Ihe Sunday to get a closer look at
mud and rocks deposited by the damage.
the water. A small leak in the dam was

Cause of the break has not discovered about 6 p.m. Satur-
been determined but Soil Con- day by Ben Grindstaff who lives
servation Service Engineers on the farm on the banks of the
from Knoxville and Nashville lake. The hole increased In size
are e.xpected to examine t h and about 9 p.m. a cave-in oc-
dam this w.'ek to attempt to de- cun-ed in the dam above t h e
termine the cause and to sug- leak and the water ripped
gest methods for repairing t h e through a 35-foot wide hole, em-

ptying the lake In about an hour.
While muskrati had been seenGrandstalf said that when he

in the lake and around the dam, first discovered the leak it
there hall been no india t I o wasn't over four inches across.
that they caused the leak t h a t He added the water was Just
rf'sulted in the break in the boiling up like a spring out ot
dam. However, muskrats are the dirt face of the dam. A little

one of the biggest enemies of later, he spotted a large Wi
such dirt fill dams and could in the lake between the top of
have caIused the danage. tle dam and a vertical overflow

Completed in 1957, the 17-acre pipe ott in the lake, Indicating a
fau i lake was o t, the biggest rrin amount of w a t e r %i -_
of i kind In the state at the draining out of the lake. ow-
time it was built. Considered ai r, the stream comhq; ot th;,
340,000 to S50,t0t) project, the 538.' Iover side of the dam aut lb a t
foot long dii-t ill, dam ontained time was no larger than six or
12,000 vubidI y~itL of (Iet and inches.
was 47 fcret high. The lake, The hole increae in size n-
whit was full Mhvn tihe leak 1  (it thc treant was as lai-e aR a
was discoveie-d. contained, 210' creek. After about three hours,
acre feet of watenr (79,4o0,000 the water level had dropped on-
c nre I i placers tile water, ly al,.,it a 1l41t. The top of i h e

galon). iu then cnved in t% ith o e w
Itiaohr'u. Grinlae ai. d Ih lie 1,
crave-in thle.W ,kA". "0 feGet into

th,. air, Grind,,1aff at, .,d. IlIe

SItt Cttajd:gfill Vi llp of the din

a Iw aurds fanum tNhe cave-infind Ws sproyed with the 'alelr
Ptilimn Into the ait.

i .i or lei,.-



tikte hir20! Was U: 14; as a
cree'k. After about three houirs.
the water level had dropped on-
ly about a foot. The top of t h e'dam then caved in with a loudrunible, Grindstaff said. The
cave-in threw water 30 feet into
tile air, Grindstaff added, Ile
wt% standing on top of the dama few yards from the cave-nand was sprayed with the waterthrown Into the air.

The water frwn the dam fol-lowed roughly the low area!along Six Mile Creek into which
'overflow from the lake drains.About halt a mile downstream.
where the creek goes Under acor.crete bridge on Montv a I e
Poad, the water covered t Ih e
road to a depth of live or six
feet.

Two youths narrowly escaped
injurY when their pick-up truck
%V3s swept from the road 75
,y3rds downstream into a fieldjand turned on its side. They: clinibed onto the side of the new
ipic!-up truck and were rescued
'by Blotmt county Rescue Squad.
Larry Lambert, driver of thePick-up truck. and Milton Dick.enson were the two rescued.
They had heard about the leak
in tile dam and had gone over tolook at it. They had been warn-ed of the danger but delayed too
long in leaving the area.

Six Mile Baptist Churlah alsoreceived some damage. Water
covered tile church parlinz lot,rea.hiu alm(),t to the it..or l e-Mi of the sancttary. The base-ment, where the oil furnace islocated, was flooded. The %va-
lor ajo swept the outside oil
tank supplying the furnace fromits foundation, spilling it. con-tents. One of the church's eat-
door toilets was also washedaway.

At the point where. Mntvale
Road crosses Six M.ile Creek,
tile water floated the fresblacktop lome from the road
bed. As the water went ha c kdown, the blacktop Settled backInto place. In one spot it settled,

down on a limb that had beenwashed between the blacktop
and the roadbed.

Old Piney Road, northeast of
Six Mile, was flooded in several
places within a short -distance
from the Alontvale Road inter-
section.

Sheriff Roger Trotter Set uprtoat blocks around the flooded
area. Area residents we ewarned of the impending dan-
ger and left their homes In theevent the water should flood any
homes. However, no hlumes
Wvere seriously threatened.

Long Sections of the three-,loot
in diameter concrete pip', U'tdi
as the overlow for the lake,
were scattered like match sticks
as far as hall a mile below the
dam. A large sycamore I re
near the break In the dam w a s
swept uside like a splinter. The".*"'" lolt h,'av €c ,isa. ,rf l



men were wading In the mud
and small pools of water along
the route ef the water from the
well-stocked lake, stringing up,
fish. Cracks were visible in the
top of the dam near the break.
The cracks apparently resulted
from the impact of the cave-in..

A number of prominent per-
;ons have fished on the private

Lake. Aniong them wjjtf lea te
United staeft loUSe of Rrpre-
Efltaivsf Spenker Sam I.:Iy-

b'A'l- of exa.s. lie fi';hed on the
lake in July 1961 while he W a shere tot, the dedication of t h e
br~idp across Fort Loudoun
)- n, 'hirtly before his death.
'Tn11 Lambert dam was de-

signed by the United States De-
partrment of Agriculture's S o i l
Conservation Service through
the .Blount County Soil Conser-
vation District. Tillman E. Lee,
noW in Columbia, was work unit
conservationist at the time it
wa built. Because of the unusu.
al height of the dant, plans were
sent to the regional office in
Spartanburg, S. C., where I h e y
were approved.

Dewey Simpson. present work
unit conservationist, stated ihat
it was the first time he had ever
known of a dirt filt dam break-
Ing when it had been built in ac-
cordance with basic e'nginee:iig
standards. Observing tile Ia:. c.s
of constructiton at the point of
the break in the dam, he said
that from all indications the lay-
ers of dilt Were put in place .rl
patked in complete accodtdance
wilh the best known procedu-rs.

The break came alxove t %%.o
pipes runntnr through the base
of the dam. One was a three-foot,
in diameter ctmncrete overfl]ow
pipei. The other was a six-inch'
iron pipe. A vertical concrete
box slandpipe in the water nearl
the dam automatically tookcare of the overflow when the
hike reached full stage, drain.
ing it through the overflow pine
in the base o1 the dam. Tphe ihon
plipe had a valve on the l owersade of the clam and was install-
ed so irri.aliitl Vlipe could be
hookedl directly to it for ir-ri.a.tion of the Iatijn.

'NT1o other theories havy been!
iafals l'oI as to it, P'As-ihle!cisc of the break. One Is thatsweating of the overflow pp e
(luring the six-year p-eriod conad
ilivwet the soil through the
(alm anti eventually led to a %%et
spot and then a leak. A wet sRpot

Ihad been noicen the dam re.,cenlfly but it was not close to the!
break. The other theory is that.
lte iron pipe, which had walrl

V'resstre An It at all limes, colaik
[have ivcn broken or Ile;. .!)u,'lkillg and eventually eatlsed a
leak Il tie dam,
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Rec'd 'NOV 6 I°3 -

Small Dam Collapses
On Farm Near Maryville !

MARYVILLE, Tee. (AP) - dozen homes are located along
An earthei, dam impounding the six mile creek below the dam
about 15 acres of water slowly in the Chota community.
gave way and collapsed near here The estimated 100 men, includ-'
Saturday night as rescue workers ing about 75 members of the:
and police stood by with emer- Blount County rescue squad, were
gency equipment. [on the scene with floodlights and

The flow of water washed aother 4scue equippt.
mck off a road and against a
tree. and its two occupants had
to be rescued by boaL

But fears for the safety of some
.two dozen homes below the dam
eased witf: the gradual disintegra-
tion of the dam.

The dam is located above a
reek four miles southeast of

here. It was a structure 70 feet
high. 200 feet wide and 60 feet
deep.

Jmes Kegley, jailer at the
Blount County sheriff's office,
said there would be "real trou.
ble" if. the dam broke.

"We're calling people by phone
right now, telling them to abandon
thcir homes," he added. "We are
trying to round up boats in case
they're needed."

Police *aid from one to two
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