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20. Abstract

Pursuant to Public Law 92—367 , Phase I Inspection Reports are prepared
under guidance contained the recommended guidelines for safety
inspection of dams, publi~~ied by the Office of Chief of Engineers,Was hington , ~~~. C. 2031i1. ~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
hydraulic , 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
appuPtenances , 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 DAN 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 spiliway.
The emergency spiliway 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 0

future conditions such as high runoff or partial or total blockage of the
outlet structures. See Appendix VIII , Conditions .

The design spiliway capacity of this dam Vii i 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 spiliway
should be removed within 30 days . An access road to the dam and emergency
spiliway should be constructed within 1 year 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 €liminate 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 year. 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: ~~~~~~~~~~~~~~~~~~~~~~~~~~~ 1
i>/  

Douglas L. Hailer

- .‘\ Douglas L. Hailer
-~ Colonel , Corps of Engineers

JAM~IS j~~. HA GEN ~ District Engineer
— 28 AUG 19784 ~~ _________________________________

8 3 4 9  Date Original  signed by~

~.b mitted By :—__~~ 
A WALSH

Orig1na~ Sigrh? d by

Reco mende d By~- 
ZANE 11. GOODWIN 
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PHASE I INSPECTION REPORT
NATIONAL DAN SAFETY PROGRAM

NAME OF DAM : KEOKEE DAN I . D .  NO. :  VA 10502

SECTION I - PROJECT INTORNATION

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 Eng ineers , to ini t ia te  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 responsibil i ty for  supervising the inspection of dams in the
Commonwealth of Virginia .  Gilbert Associates , Inc . has entered into
contract  with the Norfo lk  Of f i ce  to inspect this dam , Gilbert W . O.
06-7250-004.

1.1.2 Purpose of Inspection: The purpose is to conduct a Phase I
inspection according to the Recommended Guidelines for  Safety Inspection
of Dams (Reference I 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.

1.2 Project Description

1.2.1 Dam and Appurtenances: Keokee Dam is a homogeneous earthfill
structure constructed of local clayey silty soil about 50 feet high and
330 feet long . It is a new dam , f i r s t  f i l led 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.l. 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
fu ture  settlement.  The side slopes are 3 horizontal to 1 vertical on the
downstream side and 3-1/2 horizontal  to 1 vert ical  on the reservoir side ,
with an 8-foot wide bench about 2 feet below normal pool elevation. The
principal spiliway 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 spiliway 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 .

1.2.2 Location: Keokee Dam is located in the Jefferson National
Forest , 2 miles southeast of Keokee , Virginia , on the North Fork of the
Powell River.

— 1 —  
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1.2 .3  Size C l a s s i f i c a t i o n :  The dam is c l a s s i f i ed  as an
intermediate s t ructure  based on its height  of 50 feet , according to
Section 2 . 1 . 1  of Reference 1 of Appendix V I .

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 rai lroad 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 da m 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 .

1.2.5 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 prelimina ry
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
origina l 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

-2- 
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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 fur ther  history of this leakage . Mr.  Jessee of the Commission has been
recording the leakage since the weir was instal led.  He informed us of the
following seepage history :

Table 1.1 SEEPAGE HISTORY

Date Reservoir Level Seepage Rate , g.p.in .

March 1977 2240 260
October 1977 2237 50±
February 1978 2240 260
April 1978 2235 Negligible
June 1978k 2235 5
July 1978 2235 0

~During the GAl inspection tr ip in June of 1 978

1.2.8 Normal Operational Procedure: There is no formal operational
procedure for  this dam . However , the intake riser will  normally mainta in
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 stop logs which can be used to lower the reservoir 5 feet
below the normal pooi level of elevation 2240 fee t .  There is also a 10-
inch cold water discharge controlled by a bu t t e r f ly  valve and a 24-inch
square slide gate which were designed to drain the reservoir into the riser
structure .

1.3 Pertinent Data

1 . 3 . 1  Drainage Areas: The drainage area is 1.30 square miles and
is , in general , densely forested.

— 3 —



1.3 .2  Discharge  at Dam Site: The maximum flood at the dam s i te  is
not known .

Principal Spillway:

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

Emergency Spillway :

Pool level at top of dam 2380 c . f . s .

1.3.3 Dam and Reservoir Data: Pert inent data on the dam and
reservoir are given in Table 1.2 below .

Table 1 .2 DAN AND RESERVOIR DATA

Reservoir
Elevation Capaci ty

feet Area Acre Watershed Length
Item m . s . l .  acres feet inches miles

Top of Dam 2250 139 3130 45 0.8

Emergency Spillw ay 2242 102 2150 31 -

Crest

Principal  Spil lway 2240 98 1950 28 -

Crest (a)

Streambed at
Centerline of Dam 2200 0 0 0 0

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

For other details of the dam see the f igures  in Appendix I .

-4- 



SECTION 2 - ENGINEERING DATA

2 . 1  Design: A design summary was prepared by the designer ,
Thompson and Litton (T&L) in 1972 (Reference 3 of Appendix vi) and is on
f i l e  with  the Vi rg in ia  Commission of Game and Inland F i sher ies .  .A lso in the
Commission ’s files are the soil investigation reports by Froehling and
Robertson (F&R) , desi gn drawings , a nd co n str u ctio n speci f icat io n s .

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 s i l t )  overlying the bed rock.  The bedrock consis ts
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 part ings of a few f rac t ions  of an inch in thickness .  Based
on the water-pressure tests in the borings , it was decided that the rock
s t ra ta  did not require grouting . However , the reports do not furn ish  the
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
botto m and maximum 10 feet deep , backf i l l ed  with clayey (CL) soil .  The
sides of the trench were sloped 1.5 horizontal  to 1 ve r t i ca l .

2 . 2  Construct ion:  Construct ion records including as -bu i l t  drawings
are available at the office of the Commission of Game and Inland Fisheries.
Adequate informat ion  was not ava ilab le  on mater ia ls  test ing during cons t ruc t ion .  —

The records show that the dam axis was shif ted 10 feet  upstream due to an
error  in the f ie ld  location (see Figure 10 , Appendix I ) .  Af te r  removing
sof t  s pots , the or ig inal  ground—surface was p roof - ro l l ed  using v ibra t ing
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 si l ty (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 rega rdi n g
the as-buil t  r iprap , the spil iways etc. are given in Appe n dix I .

2.3 Operation: There is no operational history for this reservoir
other than the lowering to alleviate the leakage condi t ion .

— 5 —  
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2.4 Evaluation: The data provided appears to generally agree
with the visual inspection . The geotechnical. design data is incomp lete.
The data lacking is mentioned in Section 6. Data on design of the hydraulic
s t ructure , development of the design and flood hydrograp h , f lood routing ,
and other engineering data on hydraulic features of the project are adequate
for this Phase I report.

-6-



SECTION 3 - VISUAL INSPECTION

3.1 Findings

3.1 . 1  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 Nationa l Dam Safety Program administrated by the U.S. Army Corps
of Engineers .

3 . 1 .2  Dam : The upstream slope of the dam appeared to be uni form ,
although there were several shallow eroded gullies , general ly  less than
3 feet across and 6 inches deep jus t  above the lowered water  line . The
riprap protection appeared to be in tact .  Since the reservoir wate r  level
was lowered to below the r iprap line , the embankment soil on the upstream
slope was exposed . The exposed soil was found to be sandy silt with t race
to l i t t le  clay . The downstream face of the dam was uni form 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 f a i r  alignment .
A depression of approximately 0.3 feet was found near the center of the
crest;  however , the depression was not accompanied by cracking .

3.1.3 Appurtenant Structures: The covered intake riser and the
impact energy dissipator showed no signs of distress or de teriora t ion .  The
concrete at the crest of the emergency spil lway showed no signs of s igni f icant
deterioration. The downstream channel at the emergency spillway is densely
forested and brush covered starting within a few feet of the ed ge 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 construction
was flooded by the reservoir.

3.1.5 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.

— 7 —
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3.2 Evaluat ion:  Based on observations dur ing  the f ie ld  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 incomp lete data , it was not the opinion of the
inspection team that the seepage observed through the le f t  side of the dam
actually passed through the dam , but that the seepage is probably occuring
through the pervious bedding p lanes of the sandstone strata at the reservoir
periphe ry . Nevertheless , this seepage is a cause for  concern. The 0 .3-foot
deep depression on the top of the dam is not considered a s igni f icant  sign of
distress due to absence of any cracking ; however , it needs fur ther
examination. The dead trees in the reservoir area pose a threat  of
par t ia l ly  blocking the spiliways . An undesireable condition which would be
worsened by the dead trees f loat ing out during hi gh water is the dense
wooded area just  beyond the emergency spi llway . Another undesireable
situation noticed by the inspection team was that there is no land access to
the dam or spillway for  maintenance vehicles.

— 8 —
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SECTION 4 - OPERATIONAL PROCEDURE S

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
relat ively 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.

—9—
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SECTION 5 - HYDRAULIC/HYDROLOGIC DESIGN

5.1 Design: The U.S. Forest Service Manua l , Water Storage and
Transmission, Title 7500 and the U.S. Bureau of Reclamation (USBR)
Design of Small Dams were used as references for hydr aul ic and hyd rol ogic
analysis and design of the dam and appurtenant structures .

The principal and emergency sp illway crests are at 2240 and 2242 feet,
respectively . Flood hydrograph s 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 throug h 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 s t i l l ing  basin is based on USBR
standa rds . It has the capability to handle the design flood passing over
the pr incipal  spil lway 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 avai lable
because of the inaccessibility of the site . The Commission personnel were
able to visit the site three to four weeks a f t e r  the 1977 spring flood.
According to them , there were no signs of overtopp ing of the dam , no damage
to any structure , and no evidence that a flood ever passed over the
emergency spiliway.

5.4 Flood Potentials: Design fea tures  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 spiliway .

-10— 

- -~~~~~~ -~~- - - -~~~~~~~~~~~~~
—-

~~~~



r—~
-- -
~ 
u—- — - - -

~
--.—- --- - -- —--- -~~ — - -  --

5.6 Overtopping Potential: The probable maximum flood (PNF),
one-half  the PMF , and the 100-year flood hydro grap hs we re developed by
Gilbert Associates , Inc . for  the Keokee Reservoir drainage basin and routed
throug h 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

Peak Flow , c. f . s .
Inflow 1980 4710 9420
Outflow 217 1110 2610

Peak Elevation , feet m .s . l .  2242.0 2245.8 2249.7
Emergency Spillway

Depth of Flow , feet (a) 0 .0 3.8 7 .7
Average Velocity , f .p . s .  0 .0 2 .3  2.6

Dam Overtopping
Depth of Flow , feet - - -
Average Velocity, f .p . s .  - - -

Tailwater Elevation , feet c n . s . l .  - - -
Note : (a) Normal Depth

The hydrographs were developed and routed by using the IIEC-1 computer
program (Reference 2 of Appendix VI) and appropriate precipi tat ion , 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 V I ) .  Probable maximum precipi tat ion and 100-year
precipitat ion 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 V I ) .  Losses were
estimated at an initial loss of 1.0 inch and a constant loss rate of
0.30 inch/hour.

— 11 —

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
___ ___ 

I



-‘ —--.-———-- — -.- -~.--------—. - - .  — —-. —-- --.---..- -.---——-.- 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

5.7 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 princi pal spil lway.

5.8 Evaluation: The results indicate that the reservoir is
capable of passing the PMF without overtopping the dam . The spi l lway 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
watershed and the e f fec t  of future development on hydrology has not been
considered .

-12-
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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 appa rently meet present-day
criteria for stability against anticipated steady state and drawdown
conditions .

6.2 Foundation and Abutments: As exp lained 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 —
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SECTION 7 - ASSESSMENT , RECOMMENDATIONS/REMEDIAL MEASURES

The assessment , recommendations and remedial measures contained in this
Report are based on the provisions of Appendix VII I , Condit ions .

7 .1  Dam Assessment: On the basis of the f ie ld  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 spil lway. This may result in less frequent or less thorough
inspections , more d i f f i cu l t  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 wal l .

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 into the
emergency spillway , thereb y 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.

-14-
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f .  There is apparent ly  no forma l program of pe r iod ic  ma in t enance
es tab l i shed  for  this dam . The remoteness of the s i te  and the lack of
access , ex cept by footpath or boat , make a ma in tenance  p rog ram d e s i r a b l e  f o r
this site.

g. Leakage and internal erosion needs f u r t h e r  s tudy . Data  on leakage
potential  needs ve r i f i ca t ion .  It should be conf i rmed  tha t .~dequate seepage
analyses exist for  this dam .

7 .2  Recommendations /Remedial  Measures:  To address  the ~ or ~~e rn s
men tio n ed abo ve , the fol lowing recommendations are  mad e :

a.  The trees and brush should be removed f rom the  ~n~n e d i~~t e
downstream channel of the emergency sp il iway  w i t h ~ n 30 d ay s  a ci l ‘~t i r  S~ 

-
~~~ ‘~~~

immed iatel y stabil ized a f te r  removal of the t r ees .  [ s e  ~ t

environmental ly acceptable growth preventa i . .ive on low u t  s’~ t

to be adequate rather than stump rem oval in th i s  a r e a .

b. A road , at least passable by four wheel drive veh~ . .
provided to the dam and emergency spi l lway w i t h i n  1 .~~a r .  The . ~ t u 1 y
which would be part of this should co nsider r outes i r o l i  a t . r a s ’
and/ or  Keokee . Such a road is considered a min ima l r~’; r - nie~~ t O r
structure such as this .

c. The owner should successfu l ly  comp lete h i s  a t t e m p t  a t  s e a l i n g  the
reservoir to stop or reduce the downstream l e f t  abu tmen t  seepage s° a.  In
any event, the leakage should be permanently stopped pr io r to r a i s in g  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
t he dam.

e. The effectiveness of the cutoff and the filter as well as leakage
potential and erodibili ty of the soil that const i tute the t r ans i t i on  and
contact zones at the foundation and the abutments should be studied in the
next year.

f .  Also , the leakage potential  of the rock s t rata  at shal low depths
needs further  ver i f icat ion.  Very soon a f t e r  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-
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(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 f ish
habitat around the root system as Mr. Martel requested and yet reduce the
probability of large trees blocking the outflow spiliways 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
reco rded , the cause should be investigated immediately and appropriate
remedial action taken.

i. 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  avai lable and
necessa ry info rmation 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
verif ied 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 .

‘
I
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i s a l

Richmond , V i rg i n I a
Hay 12, 1970

lie. v—~88o —5 -

Report of: Soil Borings - ‘ 
- 

—

1-tade for: Co~~~nwealth of V i rginia .

Coomniss ion of Game & Inland Fisheries - .. ..:. -
.

Box 1110 4 - . .- - - 
- 

- 
- 

-
~~~

-
~

Richmond , V i rg inia 23230

Project: Pre l iminar y Site Investi gation — Dam Site 
-

Location : On North Fork Powell River Lee Co., Va.

Date Made : April it I thru May 4 , 1970 ‘ 
_

.
_
; 

-

Upon authorization f rom Mr. G. R. H i lls , Eng i neer of the Comissicn of Game & Inland
Fisheries , test borings were made at a proposed dam site on the North Fork o1~ the Powell
Rive r 5 Lee Co., Va. 

-

The test borin gs were made by means of diamond core boring and drive sample borings .
The penetration resistance of the soil was determined by means of the standar d ~ene :ration
test at each change in strata or at five foot interva ls , wh i cheve r occurs fir s t. In the
standard penetration test a 140 lb. hammer dropping .33” is used to drive a 2”O.D. 1.3759.D.
spilt spoon samp ler 1 foot into the soil.

Penetration tests were judged worthless in the boulder complexes encountered -as noted on
the logs and ’were not attempted unless scii! pockets were encountered -.

The boring l ayout had been staked irs the fie ld by the owner Elevations a,s shc’~sn were
taken in the field by hand leve l . Elevation 0 was assume d from center line stream ~eveT.
The strike of the rock in the area was N .E. and the rock had approx ima te l y a 15 di p. iie
formation encoun tered on the site iS the Wi se Format ion consi$ting of interbedded sandstone
and shales , only sandstone was encoun tered in our borings .

As authorized by Mr . G. R. Mflis , a Sofl En g ineer was on the si t~ on Apr i l 28 & 29. The
results of auger borings made Apr i l J I~ through April 17 had failed to locate any suitable
borrow material for zhe construction of the clay core for the proposed dam. The :urpose a~
~he E ng ineer 1 s site visit was to locate a suitable borrow ma te rial . Some apparentl y
sui t able materia l was found in the propose i embaym ent area but , upon te sting, this ma te r ial
classified as a M .L. on th~ Un i fied So il C la ss i f ic at i on System and was deemed unsui t abl e
for use as a core mater i al. The test results of th is material arc enclosed.

_ _  _ _ _  ~~~- S --
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All the rock encountered was Sound and there was no si gn of loakage . The site on the
basis of the pr crim ina ry i nves tI gat ion appears sat Isfa ctory for the proposed dam -

provided some satisfactory source of f ill ma te rial can be found.

Very tru l y yours ,

• FROEHLING & ROBERTSON , INC.

.1 
- . 

-S 

1,
I
~~~~~~~~_~~~~~ - - -•

- W, H. Vogelsang5 Director_ 
- Foundat ion I nvestigation 

- 
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- LABORATORY TEST RESULTS 
.

-S . on Proposed Borrow Area upstream from the Dam
Center Line on lOO ’ spacing 

- .  -
. - .- - . -

No, 1 100’ upStream 1.1.. 19.5~ P,I . - 1.6~

- 
No. 2 200’ upstream L.I.. l 8.5~ P.1. - N.P.

No. 3 300’ upstream L.L. 2O.6~ - 
P.1. -S 

O.4~ - -

.‘ The above materi als are very simi lar so a compos i te sample was tes ted

- 
- for grain size distribution . (See Graph) 

. 
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BORING LOG - 
~~~~~ I I I I  

7ION ,N0~~~f l’$~~ 
C M t M i S ~~~~. I aC~~~~ Qs e ~~~~~;

S.pen P4~ V—1 380—5 DA IS Ithy 11 , 1~ 70
M.O. fo., Cos~’~ II’-,caith of V i r ni n la Cori,nisslon of ~.-sn~~ & m i - m d F i s h e r i e s  - I

PI0~~CI1 ~~~~~~~~~~~~~~~~~~~~~~~~~~ 
— Dam SIt e -—-Lce Co., ‘J,,• - __ - .

- 
Hole Plo.1 1 1.1.4 o.o,i.- 0.0 I~1...I ~~

1_Tooel He4~ 36.5±) ‘l.~e ~INII CIS. - — . 
- -
, 

- - —
- - -

lyp. el 2 ~~~
‘ Cn ~~ Inn 51u1.d 4/20/ 70 C~,,.nI,Isd - -‘ 4/2c / 7 r1 D. I...- Watts

~~~ ~~
:‘

~ 
c., c L A s s I p u c A r i o P 4 o~ U A T I I IA I . S 

~~
• No Water Table Cncoun tered

Tan Clayey Silt

33.5 3.0 
_________________________________ 

14T 3.0 _Startcd Core l )r llll n g
— 3.0’ with 2” DIa. Olt
- Brown & Gra y Sandstone

86~
28.5 8.o— ___________________________________ ________________________

Boring Terminated

P4.. ,( ~7..., 7 “P IP. H,.-—.. 1I~ -. .11 — r ‘‘., r..,. • , --

- -- -- - 5 - 5-5- - 
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‘
.5
’—- 1

B O R I N G  L O G  - 
~ I M C I  I I I  

I R O E H U N G  &

i.,... ~~o. V—1380- 5 bAIC ~~~ 11 , 1970
M.d.l~~- Corrn~ nweaIth of V Ir g l rp L, Cocma i~~slon of C,mrne r. Inlan d lisho rl es
P~e..t Pre lim in ary Site iiivcs~i~~ Tion 

— Dam Sit e Lee Co., Ia. -

Nd, No. 2 T...I D,p~~ 7.0 j~ui.n.~o~~_7.*~~ Hd.~ 34.5± IMI.54. I-~~pP.o.s

Iypso#Iann~ 2~~~
” Cas I ng ~~~~ ~1/20/7O Co,.OI, .d 4/70/70 r- .II.. W a t t s

i- .. ~•, 
cI. A~~s , , I c A t o M  O P  M A T I P I A L S 

~~~~~~~~~ 
•~ C~-. I I M A I ( S34. ~~

‘. 0 I’... IO..A,IpI. .* P p~•_ ~

33.5 1.0: Tan Clayey Slit 3 
- 

1.0 No Water Table Encounter9d
32.5 2.0: Sandst~~e Cou i de rs — — Stortud Core Dri l ling
.5 - -  2.0’ wIth 2” Dia~ Dit

- : Brown Sands t on e
- 92~

27.5 7.0: 
-

Boring Terminated

•W&.I rIS._.  I’ . -_ _ . .  ‘-.5 -. t I P  I~ . ~‘~ - . ~~~~ - (‘.. I’ - -., 
-

I

L _ _ _ _ _  _ _ _ _
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LOG 
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~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

•,~~fNo. V 1080 5 DAtE May I I , 1~)70
~~~~~~~ Co~r~ n~,ealth of Vir s-pl ola Com I-cilon of G.ii’o S in i.m nd Fl~ hert.~
P,0..’, P r e l i m I n a r y  Si tn  Inv nstl gat io n  — Da m S it e Lee C o P ,  /~T .

M.l, 110, 3 t0l01 o.pu. 9.6 PI...i...._ Te~ .4 NoPe 19. 0-± :1 io . ~~~~~...,.

I-pp. of I.n..q ~ 2~~~~
’ C.,~~ lo g  - .~ ed 4/21/70 Co..-pIe. ,d 4/2 T /Z2~~~

. I.1 I/st

‘ ‘a.. ~~~ 
c L A I s I , I c A ~~~o N

,1
o~ M A I S S I A L S  

— 
~~~~~ ~~~~~

Tan Sil ty Clay _____ 
1 

No Wa ter Table Cncountere~

15.0 4o - _____ 
3.6

14.k 4.6: ._J~rown Yc;,tli,~rcó~~~npis tp,ic ~~~ ~~~~~ 
Started Core Drillin g
4.6 ’ with 2” DIa. Bi~-

- Brown Sands tone

-: 94~
9.4 9.6 

_________________________________ _______________________

• 

. 

Boring Terminated

L -5~~~~~~~~~~~~~~~ -S~~~~~~~~~~~~ -5~~~~~~~~~~~~ -S~~~~~~~~~~~~~~~~~~~~~ ---S---------5 - —-5--S-----5- -- - - - - - 
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ft, ,Uo. V i080 5 ~ATf May 11 , 1970
M.d, t0.1 Comnnntinalth of V l rq tni a Coem~l s s I o n  of (~~r~ r. in land Fishe rIes
Pee,.CI: Prel im inary Site i nvestln.m tlOn - Dam SIte Ice Co.~ 11a.
HoP. lIe.. 4 TQI~~l Oep.n 

~~ 5 ~~~~~~~~~~~~~~~~ el )Poi, 17.0± 
~“:~: 

~0~PI 0I.5

IYP.0l S0f
~~~: Z ~~

’I Cas log 5..I’ed 4/22/70 Ce..’plc1,~ 4 /7 .2) 70 0, 1,, Watts

f~
• •~

•
~ ~~~~ 

~~~~~ C L A ~~S , p I c A 1 i o M o ~ O I A I L S I A C S  I ‘ •

No Water Table Encounter d
Tan Claycy S i l t  

— 2.0 
-

- 

- 
14 3.0

12. 5 “.5: _________________________________ — Started Core D r i l l I n g

45’ wIth 2” DIa. Bi t

= Brown Sandstone
9O~

7.5 9.5: 
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  — —

Bor ing  Terminated
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• 1880-5 OA TS 1-thy 11 , 1970

•,~cronweal~ is ~f ~~~~~~~~~ Coer,ls~~ioo of r..-w~ S i n i ,-snd Fisheries

1i -elImi n ar y S i t e  I nve-~t l n a t i n n  — Dam Si t e  Lee Co ., Va.

~ -~~ ~~ 1’°-’~ 
0.pu. I i ~ 6 IT1e...~~

_b0
~ 

Of H.P. I 0. 7 ± ‘~°“ LIC.t-0.”

2~ ” Cas Inn 
~~~~~~~ 

4/27/70 C.5.~pl.:.,l 277~’) o.-u.,- W at ts

• ,  . 
~.,.0 

c I A s s l p p c A ~~~o N
,,

o~ M A I I I IA I . S  
~~~~~ ( ( I A A O C S

Tan Ciayey S l i t  ~~~~~~~ - 
1.0 tlater Data:

• : lu 
- 
2.0 5 .01  i~ 0 hr.

- ~. 
- 3.0:. - 3.0 6.1’ e 2~; hr .
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APPENDIX ‘Ill

- 
July 7 , 1977

Mr. Michael 3’. Penfold
Fores t ~upervi3or
U. S~. De~ ar tnen t of Agriculture
Fores t ~crvicc
3517 ~ran~Ion Avenue , SW
Roanoke , Virg inia 24 013

- 
- RE~ Lake iZeokee Darn

Clinch Ranger District
Dear lUke,

As you know , we are concerned with a flow of water ‘-.rhich
has developed between the darn structure and one natural. abutment.
II you will , let me give you the background on this problem.

On January 12, 1976 the senior inspector for  Thompson &
Litton , Inc., ~tr. Clarence Jordan , visited the Lake an~l made thefollowing observations:

“Approxim ately h a l f w a y  U? the southern most
portion of the downstream slope , where the earth
work of the dam ties into the existir.a qround , an
13 inc_ S layer of rip rap st one was placed fo r  slO~~ c

protection and this constructed open—swell tyt~e
ditc b. Theru were two streams of w at er at a~~

-
~ rc~:-

imate elevation of 2215 . The largest strea m ‘i~~s
- - estimated to be some three inches. A smaller

stream was located a short distance cut o.f the
di tch and away from the dam , and this stream was
one inch. There is no knowlcdr~e or any records o~
any springs or any wet weather springs beinâ located
in this area. It is poss ible that these two sources
of water could be comir~-~ from wet ue~sthcr zrrirs - ’.
There also might be water flowing or cri~ inatin~
frClT l underneath the dar’ -~n~ fo llowino ~c r u  roc!:
strata under the sand filter blanket. The re is
also the possibility that this stream of water is
being charged from the Lake. ”

_  - -Si
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The end resul t of this report was a recommendation to employ
the services of a qual±fied geologist who has experience with
under q rou n~ streams of water and perhaps ~~~~~~~ h~ s h~~1 sorn~’exper ience in analyzina this ty~’c of oroblem aroun d en:th fill
dars.

In June , 1976 a follow up visit to the Lake indica ted tha t
the volume of water appeared to have increased . Since the stream
had gotten larger , it was suspected that water from the Lake is
followinq an aquifer in the original strata at or near its

- 
- 

- 
- southerly shore to the vicinity of the southern abutment ,  then~surfaces  under spring-like pressure along the toe of the f i l l

along the abutment at an elevation between 15 and 25 fee t below
the Lahe level.

At this stage , the Game Commission contacted Ceotechnics ,
Inc., located at Vinton , Virginia to inspect and recommend a
remedy to the situation.

In October , 1976 Geotechnics , Inc., sent us their reccr~ en—
dations on how to correct the ~rohlcrn ; the techni~ ue provides
f or the placement of a grout curtain in the ori~ inai s trata
perpendicular to the southerly ahutment.  It is preferable to
grout from the bottom of the hole upward by withdrawing the
grout pipe up and thus eliminating the grou t connecticns or

• markedly reducing them . The basic premise in any 7rcutina
operation is to get the mix suff ic ient ly  fluid and of low vis-

- cosity so it will move into the voids and opening s and then
increase the solids to a degree that they will gradually plug
or meal the openings. Simply stated , start with a thin r~ix and
thicken as rapidly as possible taking care to avoid plu’~ming theopenings, suddenly , by an excessively thick mix .

In January , 1977 the Engi neering Section of the Cai- ~e
Cos’miss ion submitted their required soec if icnt i~~ns fn r  ~~r~~uti ne
repairs (copy a~ t~ched) to the Di’.’ision of Sr.c inecrlm’ -~~:-.‘~
Building for funding apnroval. ~t the sane time , •

~~~~ requested
perirdssiori to hire a geological fj rns (Geotechnics , Inc., of
Vinton , Virginia) to supervise the grouting operation.

- . As you are aware , we are taking every opportunity to con—
serve funds  and while the wate r  flow is not a true erner~~ency we ,
nevertheless , feel tha t we !;hould continue to keco ahr:ant cf
conditions and we should be in a position to rroc~- :.J ~ it.s r-~ ’~iirsin tha ev,~nt conditions chanc ’~. ~c are now at th ~~ :ou~~e ‘‘~~~(‘~~~ I~~

the Capital Outlay Project  has been aporoved . ~~~~ can initiate
repair work when conditions require these repairs .

-S - -5 - . 5- - - --  -S - - -S —- S  -
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Mr. Michael J. Penfold
July 7 , 1977
Page 3

In March , 1977 the Cngineering Section and the area fish
biologist jointly inspected the dam and at that time the area
in question was staked . The area fish bioloc;ist agr~~~’) to check
the dar.L monthly to insure that th~’ ;,-~ter did not incr~~i~ -.~ insize, lie also installed a weir whc~~l to check the ~~~~too’: the tc~nperature of the Lake and the flow of water on each
monthly insp ectio n. As of the end of June , the fo l lo~-ii:~g con—
clusions wure reached : the area of the flow had moved slightly
but volume had not increased since ‘iarch , and the temperature of
the Lake and of the water flowing f rom the dam were approximately

- 
- the sar.~e.

We have not had any experience with grouting operations and
we would apprecia te any additional assistance or rTui~i~ nce on
this project that the U. S. Forest Service could offar.

Sincerely , -

- 3. U. Engle , Jr.
Chief , Lands and Engi naeri ng

Div ision

IIRK/ga - -

enclosure -

cc: !lr, C. F. Phelps
Mr. J. F. Mclnteer, Jr.
Z-Ir. 3. M. Hoffman - 

- — --~~~~- - -- ~~~~ - -~~~~~~~~~~“ -— . -  _ _ _ _
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cOMMISSION OF GAME AUD INI~~~D FISHEfl1ES

MEMORANDUM

10 Lloyd Byrd / DATE Octobcr 13, 1977

FROM: i-i. P. lCalan \~J” ~~~ Lee County Lake Leak

Tuesday , 11 October , 1977, John .Jesscc and I conducted a dye test at Lee
County Lake to see if we could determine whether or not the lake water
was leaking through the dam .

Prior to the start of the test we checked the temperature of the flow of
water coming out of the darn, it was 610, the water in the lake was
We put the dye in the water at approxima t ely 8 feet below the surface. In
roughly 30 minutes there wasca ~~~~ of dye showing at the s t ron g est  pr,int

of the 1~ak. We also ran e4-ee-r-ky t’~ st t o see if the dye showed up on the
meter. The meter shoved 92 with dye added and 93° without the dye. In
an hour there were definite traces of the dye coming through the dam . The
dye was very apparent to the naked eye.

Based on this test both John Jessee and I feel that the dam is definitely
- leaking and that it takes about 30 minutes to travel the 75 feet th -augh
the dam. It appears that the leak is abouc 8—10 feet below the surface .
John Jessee and I feel that we should lower the lake about 10 feet to see
if that relieves the pressure on the leak. Lowering of the lake at this
time would noD~~,ff~~~ fish population , as the lake is out of balance r.ov.

Do you want me to discuss the Lowering of the lake with the Fish Division
or do you want to do it? I will inform TVA peop le of the result of the
test.

)-IPIC/pl - 
- - .

cc : Jim Engle
Jack H ot fman
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APPENDIX VIII

CONDITIONS

This Report is based on a visual inspection of the dam , a review of
available engineering data and a hydrologic analysis performed during a
Phase I Investigation as set forth in the U.S. Corps of Engineers ’
“Recommended Guidelines for Safety Inspection of Dams” and the contract
between the U.S. Corps of Engineers and Gilbert Associates , Inc.

The foregoing inspection , review and analysis are by their nature limited in
scope . It is possible that conditions exist which are hazardous , or which
might in time develop into safety hazards , that are not detectable by this
inspection, review and analysis. Accordingly, Gilbert Associates , Inc .
cannot and does not warrant or represent that conditions which are
hazardous , or which may in time develop into safety hazards , do not exist.

VIII—’
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l i l t

0 Richmond ,
March 23, 1971

Commonwealth or Vir g inia
Comaiiss hn of Game & Inland Fisheries
Box 111 04
Richmond , V ir g in ia 23230

A ttn: Mr. C. R. lii i ls
Re f: Lee Coun ty Dan

Lee County, Va .

Gen t lemen:

On March TO and 1 1 . 1971 tha writer , upon authori zation of ~tr. Mi l l s , visited
the proposed s t c  of the Lee Coun ty Dam for the purpose of obtain ing undi stur~cd
samp les for S e :  en~onc ono l ys~ s in the dam area. These samples were to be obtained
from the tan ~~ayey S~~~: encoun tered in some of the previou s borings .

Sincu weat hered con d iton ~ ha~ipered the mobiHty of the équ i prrent , auger probes
• were on -i ~ in thc bot :om area of the proposed darn S i t e  adjacen t to the creek.

O No cohes i ve ma teri al suitable for shelby tube samp ling was encoun tered in thi s area.
• Sand , s H t y  ~~~~ and sil t y sand with trace of clay was encountered. The slopes , where

the claycy s i l t  ~ias pr~vious l y encountered , were impo ssib le to reach even with the
assista nce of a cra~-tler tractor and ~‘l nch , The area had been stripped of ~~~etatiooand logged. Large stumps and l ags retarded movement of the e~t i p ~1cnt. Six “undisturbe d”
samp les were obta ined , hc.ievcr . by pushing the tubes into the soil with as constant a

• pressure as poss ib le  being exerted by the cra~ilcr tractor blade. Many roots and rock
fragments were presen t ove r the entire site wh i ch m ade it extrccne l y d i fficult to oS~ ain

• an undi sturb ed sarn2;e. Th~s~ tubcs were then scaled and t r a n sp o r t e d  to the l aboratory
for testing.

The contents of the tubes were extruded in the laboratory and ~x~rnine d. Various
measurements and tests were run on the so i l  to de te rmine unit w~~i~~ht ,  ~r .oisturc con~cnt ,
s i eve anal ysi s , etc.. (sac data sheet) All of the samp les we re a brc-.:~ claycy s i l t  w i t h
sor.c rooLs , orçjanic ma terial , end ~-,c~ thc rcd rock fragni ents. The natura l mo iSture conten t

• Varied f rom abou t 25~ to 3O~ and the natura l un i t weight , as far as could be determined ,
was approximat ely 110 pcf. Most samples seemed to~hc distu rbed.

One tube was not as badly disturbed as the other; and a samp le for consolidat ion
was obtained . A sing le sect i on c~f the undisturbed samp le w as extrud ed front it S S~ r~~l n s
tube for con~~’lidation te sting. The samples were then tr l~r~cd Into a disc 2.k inc h e s• i n diame ter ~nd 1 inch thick. The disc was confined in a brass rin g and sandwic hed
between porou; p la tes. It wa s then ~ubject~ d to incrc mcntall y incre asing ver.ti ca i loads
and the resul t ing dc fo r mat i on~ measured w i th a nmic ro mat e r  d i al guoge . The test results
are prese nted in ti m e fnrn of a pressure vs. void ra..io curvt~ on the accomp any ing
Conso t idot ~on Test Shcnt~ .
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Using the information obtained from the c o nso l i d at i o n  test , boring logs , and plan
shee t;, ~ett~emm n t ca l culations were run . A maximum thicknc~ s of f ivc Ic~ t of claycy

0 si l t, and a m3xi l~um ad d it io nal load of Z.~a 1SF (120 PCF — 
~O ft deep) were used in tnc

settlement calcul ations. The settlemen t calcul at ions yieid ~d an approximate settlemen t
• of 5 in~he5. It was also calcula ted that 9O~ of this settlement would occur within

.5 days upon application of load ,

• - In conclusion , due to the nature of ma terial (rock fragments , random array, roots ,
etc. ) and the nature of samp ling procedures , we question the absolute valid i ty of the
resul ts .  We do be l ieve ho~:cve r , that due to the disturbance present in the samp le
tested , the ca l c u la t ed set t lc mc n t of 5 inches w i l l  be a maximum and that the time for
th is set t lemen t to occur w i l l  be longe r than the f ive  days ca l culated . We believe
no apprec iable settleme nt w i l l  occur a f t e r  construct ion of the dam due to the
relativel y short time for set.lcm ent . ti~ believe , as stated in our letter of February
25, 1971 , that the area should be stripped of org anic ma terial (wh i ch is thick in some
places ) roots , etc. and proo frolled with a vibra tory compactor prior to placemen t of any
control led f i l l .  The f i l l  shou ld be plac ed wet of optimu m moisture to provide flexib i l it y
In the structure and to allow for Some small settle m ent. It is our fee T ing, that i f  the

O above m entioned suggestions arc followed , no detrimental settlement will occur in the
dam. . • -
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- Very truly yours ,
• • . . • 

FROEH LIUG & RO3ERTSOTI , IUC.
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- • J. S. Thornton , Jr.
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• W. H. Vogelsang, Chief  Geolog ist
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W ise , Va . 2 1,2 93 
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A t t n : Mr. .J. A. Robinson , Jr. 
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Cc. U.S. Fores t Service - • -

Box 4009 . 
‘ 

•

Ro~rnoltc , Va. 24015At ~n: For est Eng ine er • . 
, -

cc. U.S. Forest Service
1720 Peachtrec.~ ad ., H.~1. - •A t l a nta , Georg ia 30 309

ALt n:  Mr . John Ad~ms
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