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20. Abstract

Pursuant to Publie Law 92-367, Phase I Inspection Reports are prepared
under guidance contained %n the recommended guidelines for safety
inspection of dams, publisved by the Office of Chief of Engineers,
Washington, D. C. 20314. ’The purpose of a Phase I investigation is
to identify expeditiously those dams which may pose hazards to human
life or property. The assessment of the general conditions of the dam
is based upon available data and visual inspections. Detailed
investigation and analyses involving topographic mapping, subsurface
investigations, testing, and detailed computational evaluations are
beyond the scope of a Phase I investigation; however, the
investigation is intended to identify any need for such studies.

Based upon the field conditions at the time of the field inspection
and all available engineering data, the Phase I report addresses the
hydraulie, hydrologic, geologic, geotechnic, and structural aspects of
the dam. The engineering techniques employed give a reasonably
accurate assessment of the conditions of the dam. It should be
realized that certain engineering aspects cannot be fully analyzed
during a Phase I inspection. Assessment and remedial measures in the
report include the requirements of additional indepth study when
necessary.

Phase I reports include project information of the dam and
appurtenances, all existing engineering data, operational procedures,
hydraulic/hydrologic data of the watershed, dam stability, visual
inspection report and an assessment including required remedial
measures.
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PHASE I INSPECTION REPORT
NATIONAL DAM SAFETY PROGRAM

Name Of Dam: Keokee

State: Virginia

County: Lee

USGS Quadrangle Sheet: Big Stone Gap, Virginia
Stream: North Fork, Powell River

This dam is a 50-foot high, 330-foot long homogeneous earth dam with a
combination riser inlet and a 48-inch concrete pipe as a principal spillway.
The emergency spillway is a separate structure consisting of a concrete slab
placed on a natural saddle of the reservoir. The dam has been used for
fishing since it was opened to the public in July of 1978. Based on the
results of this Phase I inspection, the dam does not appear to pose an
imminent hazard with the lowered reservoir but could pose a hazard under
future conditions such as high runoff or partial or total blockage of the
outlet structures. See Appendix VIII, Conditions.

The design spillway capacity of this dam will enable it to pass the
probable maximum flood (PMF) without overtopping the dam. The design
stability calculations were not available for this inspection. No visible
signs of instability of the dam were observed. Excessive tree growth
immediately downstream and in the approach channel of the emergency spillway
should be removed within 30 days. An access road to the dam and emergency
spillway should be constructed within 1 vear for maintenance purposes.

There has been a leak at the left abutment which the owner plans to seal.
The reservoir has been lowered 5 feet to eliminate the flow at the leak.

The repairs should be completed prior to permanently raising the reservoir
level. In addition to the repairs, the effectiveness of the cutoff wall and
the filter as well as the leakage potential and erodibility of the soils in
the foundation and abutment areas should be studied in the next vear. Many
dead trees standing in the reservoir should be cut off some distance above
the water and removed within six months. Since a 0.3 feet deep depression
was noticed on the dam crest, it is recommended that in the next three
months, a settlement survey of the dam crest be made by the owner. It is
also recommended that in the next six months the owner develops a program of
periodic maintenance for the dam and its appurtenances. Until such time as
these recommendations are implemented, it is recommended that a warning
system be furnished at this dam.

APPROVED: Original signed by:

Prepared By: Douglas L. Haller

Douglas L. Haller
Colonel, Corps of Engineers
Dlstrlct Engineer

“

z 28 AUG 1978

&yE;M}d Date Original signed by,

o S.bmitted By, AT & PALSK
n),f($0'“\ Original signed by
Tkl ZANE M. GOODWIN

Recomended By:
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PHASE I INSPECTION REPORT
NATIONAL DAM SAFETY PROGRAM
NAME OF DAM: KEOKEE DAM I.D. NO.: VA 10502

SECTION I - PROJECT INFORMATION

1.1 General
1.1.1 Authority: Public Law 92-367, 8 August, 1972, authorized the

Secretary of the Army, through the U.S. Corps of Engineers, to initiate a
national program of safety inspections of non-federal dams throughout the
United States. The Norfolk Office of the U.S. Corps of Engineers has been
assigned the responsibility for supervising the inspection of dams in the
Commonwealth of Virginia. Gilbert Associates, Inc. has entered into
contract with the Norfolk Office to inspect this dam, Gilbert W.O.
06-7250-004.

Fala2 Purpose of Inspection: The purpose is to conduct a Phase I
inspection according to the Recommended Guidelines for Safety Inspection
of Dams (Reference 1 of Appendix VI), and contract requirements between
Gilbert Associates, Inc. and the Corps of Engineers. The objectives are to
expeditiously identify whether this dam apparently poses an immediate threat
to human life or property and to recommend future studies and/or any obvious
remedial actions that may be indicated by the inspection.

122 Project Description

T2 Dam and Appurtenances: Keokee Dam is a homogeneous earthfill j
structure constructed of local clayey silty soil about 50 feet high and :
330 feet long. It is a new dam, first filled late in 1975, and opened to
the public in July of 1978. The top width is about 20 feet at elevation
2250 feet m.s.1l. The record drawings and memos on file with the Virginia
Department of Game and Inland Fisheries indicate that the dam was
constructed up to 1 foot higher than the design elevation to allow for
future settlement. The side slopes are 3 horizontal to 1 vertical on the
downstream side and 3-1/2 horizontal to 1 vertical on the reservoir side,
with an 8-foot wide bench about 2 feet below normal pool elevation. The
principal spillway is a standard design of the U.S. Soil Conservation
Service (SCS) with a covered intake riser, low level drain, 48-inch
reinforced concrete pipe passing under the dam, and an impact stilling basin
at the downstream toe. The emergency spillway is a 20-foot wide, 120-foot
long paved and riprapped area at a natural topographical saddle about
1,000 feet north of the main dam.

Rl Location: Keokee Dam is located in the Jefferson National
Forest, 2 miles southeast of Keokee, Virginia, on the North Fork of the
Powell River.
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23 Size Classification: The dam is classified as an
intermediate structure based on its height of 50 feet, according to
Section 2.1.1 of Reference 1 of Appendix VI.

1.2.4 Hazard Classification: This dam is 3 miles upstream of the
nearest dwelling shown on the 1955 USGS, 7-1/2 minute quadrangle maps of the
area. A large distance to the nearest downstream dwelling was verified by
Mr. D. McGregor, the local agent of the SCS. There are a few dwellings and
a railroad track between that point and an area where the Powell River is
shown to be much wider and passes through more heavily populated terrain.
The dam is, therefore, given a significant hazard classification in
accordance with the guidelines contained in Section 2.1.2 of Reference 1 of
Appendix VI. The hazard classification system used to categorize dams is a
function of location with respect to people and property only and has
nothing to do with its stability or probability of failure.

£.2.5 Ownership: The dam is owned and maintained by the Virginia
Commission of Game and Inland Fisheries, with main offices in Richmond,
Virginia. The surrounding land is owned by the U.S. Forest Service.

1.2.6 Purpose of Dam: Fishing.

1.2.7 Design and Construction History: Soils investigation work
was done by Froehling and Robertson of Richmond, Virginia. The soil borings
were taken during 1970. The dam was designed about 1971 by Thompson and
Litton, Consulting Engineers of Wise, Virginia. Some of the preliminary
design decisions such as the location of the dam and emergency spillway were
made by the owner according to a statement by the designer made in the
design summary (Reference 3 of Appendix VI). The designer furnished project
management and a field inspector during construction, according to letters
on file. The general contractor for the dam construction, which took place
during 1974, was the Wiley N. Jackson Company of Roanoke, Virginia. There
were no reports of compaction, moisture content of fill materials, or
concrete strength tests available to us at the time this report was written.

No modifications were observed to have been made on the dam since its
original construction, other than a small wooden weir installed during 1977
to measure the seepage.

According to the information given to us over the telephone on June 30,
1978, by Mr. J. W. Engle, Jr., Chief, Lands and Engineering Division of the
Virginia Commission of Game and Inland Fisheries, significant leakage was
first noticed when the reservoir was initially filled to its normal pool
elevation in December of 1975. Mr. Engle also mentioned that they intended




to place bentonite on the suspected leakage area in the reservoir to try to
reduce the seepage rather than employ the grouting program suggested earlier
in their studies. A memo by a Mr. Kalan and a memo by Mr. Engle are

included in Appendix VII "Previous Inspection Reports" to describe a dye test
and further history of this leakage. Mr. Jessee of the Commission has been
recording the leakage since the weir was installed. He informed us of the
following seepage history:

Table 1.1 SEEPAGE HISTORY

Date Reservoir Level Seepage Rate, g.p.m.
March 1977 2240 260
October 1977 22371 50%
February 1978 2240 260
April 1978 2235 Negligible
June 1978%* 2235 5
July 1978 2235 0

*During the GAI inspection trip in June of 1978.

1.2.8 Normal Operational Procedure: There is no formal operational
procedure for this dam. However, the intake riser will normally maintain
the reservoir at elevation 2240. Flood hydrographs higher than this level
will result in discharge through this structure. The riser structure is
also equipped with stoplogs which can be used to lower the reservoir 5 feet
below the normal pool level of elevation 2240 feet. There is also a 10-
inch cold water discharge controlled by a butterfly valve and a 24-inch

square slide gate which were designed to drain the reservoir into the riser
structure.

1.3 Pertinent Data

1.5.1 Drainage Areas: The drainage area is 1.30 square miles and
is, in general, densely forested.




1302 Discharge at Dam Site: The maximum flood at the dam site is
not known.

Principal Spillway:

Pool level at emergency spillway crest . . . . . . 210 c.f.
Pool level at top of dam (2250 feet) . . . . . . . 350 c.f.

n n

Emergency Spillway:
Pool level at top of dam . . . . . . . . . . . . .2380 c.f.s.

12353 Dam and Reserveir Data: Pertinent data on the dam and
reservoir are given in Table 1.2 below.

Table 1.2 DAM AND RESERVOIR DATA

Reservoir
Elevation Capacity
feet Area Acre Watershed Length
Item m.s.l. acres feet inches miles
Top of Dam 2250 139 3130 45 0.8
Emergency Spillway 2242 102 2150 31 =
Crest
Principal Spillway 2240 98 1950 28 -
Crest (a)
Streambed at
Centerline of Dam 2200 0 0 0 0

(a) Top of comservation pool and bottom of flood control pool.

For other details of the dam see the figures in Appendix I.




SECTION 2 - ENGINEERING DATA

Design: A design summary was prepared by the designer,
Thompson and Litton (T&L) in 1972 (Reference 3 of Appendix VI) and is on 1

file with the Virginia Commission of Game and Inland Fisheries. Also in the
Commission's files are the soil investigation reports by Froehling and
Robertson (F&R), design drawings, and construction specifications.

The soil investigation reports are given in Appendix IV. These reports
show that the site terrain is fairly rugged and that the subsurface at the
dam consisted of a 2 to 13 feet thickness of sandstone boulders and layers
of clay (probably clayey silt) overlying the bedrock. The bedrock comsists
of interbedded fine to medium grained sandstone predominanting. The borings
at the dam, taken 10 feet into the rock, encountered only the sandstone.

The sandstone is arkosic, and contains a large proportion of feldspar grains

and also shale partings of a few fractions of an inch in thickness. Based

on the water-pressure tests in the borings, it was decided that the rock

4 strata did not require grouting. However, the reports do not furnish the

E permeability of the rock strata. The cut-off for the dam was therefore
taken to the top of the rock and consisted of a trench, 20 feet wide at the

. bottom and maximum 10 feet deep, backfilled with clayey (CL) soil. The

; sides of the trench were sloped 1.5 horizontal to 1 vertical.

| 252 Construction: Construction records including as-built drawings
; are available at the office of the Commission of Game and Inland Fisheries.
f Adequate information was not available on materials testing during construction.
: The records show that the dam axis was shifted 10 feet upstream due to an
: error in the field location (see Figure 10, Appendix I). After removing
f soft spots, the original ground-surface was proof-rolled using vibrating
rollers. The fill was placed slightly wet of the optimum moisture content
and compacted to 95 percent of the modified Proctor maximum density. The
dam was constructed as a homogeneous dam using the calyey silty (CL-ML) soil
borrowed from the reservoir area. For the internal drainage, a 4-foot thick
horizontal blanket consisting of well-graded gravelly sand (with fines less
than 3%) was placed as shown in Figure 3 of Appendix I. Details regarding
the as-built riprap, the spillways etc. are given in Appendix I.

2.3 Operation: There is no operational historv for this reservoir
other than the lowering to alleviate the leakage condition.




2.4 Evaluation: The data provided appears to generally agree
with the visual inspection. The geotechnical design data is incomplete.

The data lacking is mentioned in Section 6. Data on design of the hydraulic
structure, development of the design and flood hydrograph, flood routing,

and other engineering data on hydraulic features of the project are adequate
for this Phase I report.




SECTION 3 - VISUAL INSPECTION

Sl Findings
Sl e General: The Phase I dam inspection was performed by a team

of Gilbert Associates, Inc. engineers on June 13, 1978. The inspection was
part of a National Dam Safety Program administrated by the U.S. Army Corps
of Engineers.

Sidleds Dam: The upstream slope of the dam appeared to be uniform,
although there were several shallow eroded gullies, generally less than
3 feet across and 6 inches deep just above the lowered water line. The
riprap protection appeared to be intact. Since the reservoir water level
was lowered to below the riprap line, the embankment soil on the upstream
slope was exposed. The exposed soil was found to be sandy silt with trace
to little clay. The downstream face of the dam was uniform and had no tree
growth, noticeable cracking, instability, or erosion. There were about
5 gallons per minute of seepage coming from an area at the left abutment of
the dam halfway up the slope. The seepage appeared clear and smelled like
tannic acid which is a product of vegetative decomposition. It flowed down
the riprapped junction of the dam and natural valley wall, to the measuring

weir and into the downstream channel. The top of the dam was in fair alignment.

A depression of approximately 0.3 feet was found near the center of the
crest; however, the depression was not accompanied by cracking.

351.3 Appurtenant Structures: The covered intake riser and the
impact energy dissipator showed no signs of distress or deterioration. The
concrete at the crest of the emergency spillway showed no signs of significant
deterioration. The downstream channel at the emergency spillway is densely
forested and brush covered starting within a few feet of the edge of the
spillway. Large trees were seen standing in the approach channel of the
spillway.

3.1.4 Reservoir Area: There are many large standing dead trees
visible in the reservoir. The dam and emergency spillway had no access road
or trail. The only means of reaching these structures were by boat or a
30-minute walk along a narrow footpath. The road used during comstruction
was flooded by the reservoir.

315 Downstream Channel: The downstream channel was forested with
no apparent unusual erosion except for a small, disturbed, steep slope area
on the right side of the channel near the discharge structure.

'
s ..




3.2 Evaluation: Based on observations during the field inspection and
on facts derived from discussions with Mr. Jessee and Mr. Engle of the
Virginia Commission of Game and Inland Fisheries, the dam and appurtenant
structures appeared to pose no immediate hazard to residents downstream at
the time of the inspection. While it must be considered as a very
preliminary concept based on incomplete data, it was not the opinion of the
inspection team that the seepage observed through the left side of the dam
actually passed through the dam, but that the seepage is probably occuring
through the pervious bedding planes of the sandstone strata at the reservoir
periphery. Nevertheless, this seepage is a cause for concern. The 0.3-foot
deep depression on the top of the dam is not considered a significant sign of
distress due to absence of any cracking; however, it needs further
examination. The dead trees in the reservoir area pose a threat of
partially blocking the spillways. An undesireable condition which would be
worsened by the dead trees floating out during high water is the dense
wooded area just beyond the emergency spillway. Another undesireable
situation noticed by the inspection team was that there is no land access to
the dam or spillway for maintenance vehicles.




SECTION 4 - OPERATIONAL PROCEDURES

4.1 Procedures: No formal operational procedures exist for this
dam. For procedures used to date see paragraph 2.3.

4.2 Maintenance of Dam: Although it is planned to place a
bentonite layer on the reservoir side of the dam in the area of the
suspected leak, apparently no maintenance has been performed on this
relatively new dam.

4.3 Maintenance of Operating Facilities: None
4.4 Description of Any Warning System in Effect: None
4.5 Evaluation: A program of periodic maintenance of the dam and

appurtenant structures is lacking. The dam also lacks a warning system
which would alert downstream residents of an impending hazardous condition.




SECTION 5 - HYDRAULIC/HYDROLOGIC DESIGN

Sl Design: The U.S. Forest Service Manual, Water Storage and
Transmission, Title 7500 and the U.S. Bureau of Reclamation (USBR)
Design of Small Dams were used as references for hydraulic and hydrologic
analysis and design of the dam and appurtenant structures.

The principal and emergency spillway crests are at 2240 and 2242 feet,
respectively. Flood hydrographs for: 100 year storm; "100 year + 0.12
(PMF-100 year)"; "100 year + 0.40 (PMF-100 year)"; and PMF were computed by
the designers for the project. As a result, when the 100 year storm was
routed through the reservoir, the maximum elevation was 2240.85 feet.
Routing a flood of a return period greater than 100 years, i.e. "100 year +
0.12 (PMF~100 year)" with emergency spillway at 2242.00 feet, gave a maximum
pool elevation of 2241.97 feet just below the emergency spillway crest.
This means the principal spillway is capable of handling a storm with a
return period a little larger than 100 years. The other computed flood
hydrographs were apparently not routed through the reservoir.

The hydraulic design of the impact stilling basin is based onm USBR
standards. It has the capability to handle the design flood passing over
the principal spillway or flow through the sluice gate in case of emptying
the lake.

5.2 Hydrologic Records: None

5.3 Flood Experience: No real experience data are available
because of the inaccessibility of the site. The Commission personnel were
able to visit the site three to four weeks after the 1977 spring flood.
According to them, there were no signs of overtopping of the dam, no damage
to any structure, and no evidence that a flood ever passed over the
emergency spillway.

5.4 Flood Potentials: Design features of the dam were
established by routing various hydrographs as noted in Paragraph 5.1.

5.5 Reservoir Regulation: The regulation of flows from the
reservoir are automatic; i.e., water rising above the crest of the principal
spillway passes through a 48-inch concrete pipe under the dam. Water also
can flow over the emergency spillway in the event water in the reservoir
rises over the crest of the emergency spillway.

-10-




5.6 Overtopping Potential: The probable maximum flood (PMF),
one-half the PMF, and the 100-year flood hydrographs were developed by
Gilbert Associates, Inc. for the Keokee Reservoir drainage basin and routed
through the reservoir. Table 5.1 summarizes the results of the procedure:

Table 5.1 RESERVOIR PERFORMANCE

Flood Hydrograph !
Item 100-year 1/2 PMF PMF i

Peak Flow, c.f.s.

Inflow 1980 4710 9420
OQutflow 217 1110 2610
Peak Elevation, feet m.s.l. 2242.0 2245.8 2249.7

Emergency Spillway
Depth of Flow, feet (a)
Average Velocity, f.p.s.
Dam Overtopping
Depth of Flow, feet = = =
Average Velocity, f.p.s. - - =
Tailwater Elevation, feet m.s.l. - = =

N w
w oo
N~
o~

Note: (a) Normal Depth

The hydrographs were developed and routed by using the HEC-1 computer
program (Reference 2 of Appendix VI) and appropriate precipitation, unit
hydrograph, and storage volume versus outflow data as input. The three
inflow and outflow hydrographs are listed in Table 5.1. The triangular unit
hydrograph was developed from the drainage area and estimated time to peak
(Reference 5 of Appendix VI). Probable maximum precipitation and 100-year
precipitation data were obtained from U.S. Weather Bureau publications
(References 4 and 6 of Appendix VI). The storage-outflow relation was
obtained from the design report (Reference 3 of Appendix VI). Losses were
estimated at an initial loss of 1.0 inch and a constant loss rate of
0.30 inch/hour.

1




57 Reservoir Emptying Potential: The reservoir can be emptied
by opening the 24-inch x 24-inch sluice gate which discharges through a
48-inch concrete pipe. The reservoir will empty in about 12 days at an
outflow rate of 120 c.f.s. at elevation 2240 feet, the crest elevation of
the principal spillway.

5.8 Evaluation: The results indicate that the reservoir is
capable of passing the PMF without overtopping the dam. The spillway is
considered adequate in accordance with paragraph 3.5.1 of Reference 1 of
Appendix VI. The conclusions are based on present day conditions of the i
watershed and the effect of future development on hydrology has not been |
considered.

-12-




SECTION 6 -~ STRUCTURAL STABILITY

6.1 Stability Analysis: Gilbert Associates, Inc. has not
received a copy of any stability analysis performed for this dam. The
design summary (Reference 3 of Appendix VI) indicates one was performed by a
consultant other than the dam designer. However, if the dam was compacted
and built of materials in accordance with the specifications for the dam
construction, the upstream and downstream slopes apparently meet present-day
criteria for stability against anticipated steady state and drawdown
conditions.

6.2 Foundation and Abutments: As explained in Section 2, the
cutoff was taken to the top of the rock to prevent seepage through the
boulderly top layer of the original ground. Records indicate that proper
care was taken to compact the contact areas of the cutoff with natural soils
and the rock surface. The dam and appurtenant structures have been stable
under previous flooding conditions. Although the dam is located in the
relatively stable Zone 2 on Algermissen's Seismic Risk Map of the United
Stated (1969 Edition), a stability analysis was not available for this
inspection and must be obtained to verify that the conditions specified in
Section 4.4 of Reference 1 of Appendix VI prior to assessing the seismic
stability of the dam. Seepage studies, if made, to examine effectiveness of
the filter and erodibility of the silty foundation soils, especially along
the contact zones at the foundation and abutments, have not been made
available to Gilbert Associates, Inc. Due to bedded sandstone strata and
use of the upstream area for borrowing the embankment soils, the potential
for seepage through the base of the dam needs further examination. There is
an absence of significant settlement, cracking and downstream seepage at the
present time.

6.3 Evaluation: Records on stability and seepage analyses have
not been made available to Gilbert Associates, Inc. However, based on a
study of the available information and the visual inspection, the dam
embankment apparently has an adequate stability factor of safety as it is
constructed in accordance with the present day practice. Also, the
foundation and the abutments presently appear structurally stable. Seepage
and internal erosion, especially along the contact zones, need further
examination. The data on the leakage potential of rocks at shallow depths
and in the 2-foot to 13-foot thick overburden need verification.

= 13-




SECTION 7 - ASSESSMENT, RECOMMENDATIONS/REMEDIAL MEASURES

The assessment, recommendations and remedial measures contained in this
Report are based on the provisions of Appendix VIII, Conditions.

7.1 Dam Assessment: On the basis of the field inspection,
available records, and performance, the dam in its present condition does
not show major and critical signs of distress such as severe slope failure,
embankment cracking, unanticipated settlement, or significant underseepage.
The spillway capacity is adequate to pass the Probable Maximum Flood without
overtopping the dam. However, there are several areas of concern regarding
the dam's future condition.

a. There is excessive tree growth immediately downstream of the
emergency spillway which could contribute to reducing the flow capacity
significantly under certain conditions.

b. There is currently no means of vehicular access to the dam or
emergency spillway. This may result in less frequent or less thorough
inspections, more difficult and costly or smaller scale normal repair
methods, and lengthy delays should emergency repairs be required.

c. There is an area of leakage at the left abutment which has not
been repaired, although the owner has lowered the reservoir, temporarily
stopping the leak. He has a plan for sealing a portion of the reservoir
with bentonitic clay where he believes the leak to be originating based on a
dye test (See Appendix VI-B). The leakage could be detrimental to the
safety of the dam if allowed to continue. An eroded area caused by this
seepage exists on the downstream valley wall.

d. There are many dead trees in the reservoir area including the
approach channel of the emergency spillway which were not removed during
original construction of the facility and could fall and float iato the
emergency spillway, thereby reducing its capacity to perform as designed.

e. A 0.3 feet deep depression was noticed on the crest of the dam
during the inspection. The depression was near the center of the dam.
Although the depression was unaccompanied by cracking, it needs further
examination.

=l4=




f. There is apparently no formal program of periodic maintenance
established for this dam. The remoteness of the site and the lack of
access, except by footpath or boat, make a maintenance program desirable for
this site.

g. Leakage and internal erosion needs further study. Data on leakage
potential needs verification. It should be confirmed that adequate seepage
analyses exist for this dam.

7.2 Recommendations/Remedial Measures: To address the concerns
mentioned above, the following recommendations are made:

a. The trees and brush should be removed from the immediate
downstream channel of the emergency spillway within 30 days and the slopes
immediately stabilized after removal of the trees. Use of an
environmentally acceptable growth preventacive on low cut st' o | seem
to be adequate rather than stump removal in this area.

b. A road, at least passable by four wheel drive vehic! 3.3 e
provided to the dam and emergency spillway within 1 vear. The study
which would be part of this should consider routes from at least Il uger

and/or Keokee. Such a road is considered a minimal requ:rement for a
structure such as this.

c. The owner should successfully complete his attempt at sealing the
reservoir to stop or reduce the downstream left abutment seepage socan. In
any event, the leakage should be permanently stopped prior to raising the
reservoir level.

d. If bank erosion is noted due to the low water level over an
extended period of time, riprap should be considered for the shoreline at
the dam.

e. The effectiveness of the cutoff and the filter as well as leakage
potential and erodibility of the soil that constitute the transition and
contact zones at the foundation and the abutments should be studied in the
next year.

s Also, the leakage potential of the rock strata at shallow depths
needs further verification. Very soon after repairs are made on the leakage
area, the eroded downstream area should be repaired.

g. The dead or dying trees in the reservoir area and in the approach

channel of the emergency spillway should be removed in the next six months
so no more than 3 feet or so of the trees extend above the common pool level

-15-




(this may be normal or lower if the abutment leak is not repaired for an
extended period and the pool is kept low). This would encourage a fish
habitat around the root system as Mr. Martel requested and yet reduce the
probability of large trees blocking the outflow spillways of the dam. If
and when stumps are observed at the surface of the reservoir, they should be
removed immediately to prevent possible blockage of the outlets.

h. In the next three months a settlement survey of the crest of the
dam should be performed. If significant and unanticipated settlement is
recorded, the cause should be investigated immediately and appropriate
remedial action taken.

ity In the next six months, a program of periodic inspections and
maintenance should be developed for this dam and its appurtenant structures.
Additionally, further information is required at this time on a stability
analysis, a seepage analysis, and the leakage potential of the rocks below
and to the sides of the dam. The owner should obtain all available and
necessary information on these subjects within a reasonable time of
receiving this report.

J- It is recommended that seepage, internal erosion and data on the
leakage potential of the foundation and abutment strata be studied and
verified in the next year.

k. Until such time as these recommendations are implemented, it is
recommended that a warning system be furnished at this dam.

-16-
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APPENDIX II
PHOTOGRAPHS




RESERVOIR SHORELINE AT LEFT:
NOTE DEAD TREES IN WATER

June 1978

June 1978

RIPRAP ON UPSTREAM SLOPE
OF DAM
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June 1978

EMERGENCY SPILLWAY
NOTE: DENSE TREE GROWTH BLOCKING ITS DISCHARGE CHANNEL

June 1978

IMPACT STILLING BASIN AND SEINE BOX




June 1978

CLOSE-UP OF THE LEAK AREA AT
LEFT ABUTMENT

June 1978

LEAK AREA AT LEFT ABUTMENT
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June 1978

RESERVOIR SIDE OF EMERGENCY SPILLWAY
NOTE: RIPRAP, ALSO DEAD TREES IN WATER




June 1978

WOODEN MEASURING WEIR




APPENDIX III
FIELD OBSERVATIONS
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