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20. Abstract

Pursuan~ to ~ublicj Law ~2—367j, Ph~se I Inspecti~n Repo~t5 are prepared
under ~uidan~e cor~taine~i in t~he r#eollm$nded guidelines for safety
1nspec t~ion o~ dam~, pub~.ished by ~he Office of Chief of Engineers,Washináton, 1). C. 2031~I.~~ifrhe purpose of a Phase I investigation isto identify expeditious~Ly 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 darn. 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 repo~~s include project information of the dam and
appurtenances ,\al]. existing engineering data, operati~onal procedures ,
hydraulic/hydro’logic data of the watershed , darn stabiLity, visual
inspection report and an assessment including requi re~i remedial
measures .
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PHASE I INSPECTION REPORT
NATIONAL DAM SAFETY PROGRAM

Name of Dam : Falls Mills
State: Virginia
County : Tazewell
USGS Quadrangle Sheet: Brarnwell , W. Va . - Virginia
Stream: Mud Fork, Bluestone River

This darn is a 20—foot high, 445-foot long dam consisting of a 305-foot
long ashlar masonry darn with a 140-foot earthen abutment. It has a 200-foot
long uncontrolled overflow section which acts as the principal spiliway. It
has two 36-inch drain valves which are not operated. Based on the results
of this inspection, the dam appears to require remedial measures due to
deficiencies which could be hazardous depending on conditions. (See
Appendix VI, Conditions)

The spiliway capacity is inadequate and is not capable of passing
one-half of the probable maximum flood (PMF) without overtopping of the
earthen abutments. However, because of the vegetative growth, it is not
likely that an overtopping of 0.7 feet for 6.0 hours during the one-half PMF
occurrence will result in significant failure of the earth abutments . The
spiliway is capable of passing 35 percent of the P~1F. It is recommended
that during periods of unusually high runoff, the owner provide
around-the-clock surveillance of the dam and have a warning system in the
event of overtopping of the earth sections. The owner should make
provisions in the future which would allow for safe passage of a larger
flood at this site.

The masonry dam is apparently stable. However, adequate information is
not available to evaluate its stability during the anticipated worst
conditions of loading. Therefore, an investigation should be made within
6 months to determine the strength parameters of the dam masonry and the
foundation rocks, and evaluate the factors of safety for stability of the
dam. It is apparently not currently possible to operate the reservoir
drains and lower the water level below the overflow elevation, because of
sedimentation, and at least one of the valves should be made operable within
the next year. There is excessive tree growth on the slopes of the
abutments which should be removed and the slopes vegetated within 30 days.
Because there is no program - regular maintenance, it is recommended that
one be prepared for this darn and its appurtenances within one year.

Prepared By: APPROVED : Original signed by:

(0 Douglae L . Hailer
Douglas L. Hailer

~~ JAMES ~~~. HAGEN ‘
~~\ ~~~ ~~~~~~ 
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PHASE I INSPECTION REPORT
NATIONAL DAN SAFETY PROGRAM

NAME OF DAN : FALLS MILLS DAM I.D. NO.: VA 18503

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 District 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 a
contract with the Norfolk District to inspect this dam , Gilbert Work
Order 06-7250-003.

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 1 of Appendix V) 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: Falls Mills Dam is a 20—foot high,
445-foot long dam consisting of a 305-foot long ashlar masonry darn with a
depressed 200-foot long principal spillway and a 140-foot long earthen fill
abutment on its right side. The masonry portion contains two 36-inch
diameter discharge pipes with gate valves.

1.2.2 Location: This dam is located about 0.7 miles west of Falls
Mills, Virginia on the Mud Fork of the Bluestone River. See Location Map in
Appendix I.

1.2.3 Size Classification: This darn is classified as a “small”
structure based on its storage capacity of 990 acre—feet , in accordance with
Section 2.1.1 of Reference 1 of Appendix V.

1.2.6 Hazard Classification: The dam is located upstream of a
river valley. From the USGS quadrangle sheets, it appears that very few
dwellings exist near the darn and it is therefore given a “significant”
hazard classification in accordance with the guidelines contained in Section
2.1.2 of Reference I of Appendix V. The hazard classification used to

— 1 —  
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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 by the Falls Mills Fishing Club.
The President of the Club is Dr. G. Prescott of Princeton, West Virginia.

1.2 .6 Purpose: Recreation . (According to a local resident,
Mr. Bill Dixon , the dam was originally constructed as a water supply for the
Norfolk and Western Railroad (N&W) but was never used for that purpose.)

1.2.7 Design and Construction History: There is apparently no
available recorded data on the design and construction of this dam except
for the three drawings in Appendix I. Those drawings indicate that the
design and construction were done by personnel of the N&W or under their
direction. The drawings also indicate the construction was done in two
stages with the original dam constructed in 1908-1909 by Walton and Company
and later raised 5 feet about 1912.

1.2.8 Normal Operational Procedure: There is no operation
procedure for this dam according to Dr. Prescott, and any excess runoff
flows freely over the spillway of the dam. The valves do not appear to be
in operable condition.

1.3 Pertinent Data

1.3.1 Drainage Areas: The current drainage area of this dam is
17.8 square miles measured on the current USGS 7-1/2 minute quadrangle maps .

1.3.2 Discharge at Dam Site: The maximum flood of record at the
dam site is not known. The discharge of the ungated spiliway with the pool
level at the top of the masonry darn is 3590 c.f.s. and 10,430 c.f.s. with
the pool at the top of the earth embankment.

1.3.3 Dam and Reservoir Data: Pertinent data on the darn and
reservoir are shown in the following table:

— 2 —
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1 .
Table 1.1 DAN AND RESERVOIR DATA

Reservoir
Capacity(a)

Elevation Areas Acre Watershed Length
Item feet acres feet inch miles

Top of Earth 
(b)Abutment 2,332.0 105 990 1.04 -

Top of Masonry 
(b)Dam 2,329.3 100 714 075 -

Ungated Spillway
Crest 2,325.75 93.3 37 1.0 0.39 1.0

Steam at Elevation
of Dam 2,310.00± 0 0 0 0

Notes:
(a) Reservoir capacity is gross, no consideration was given to

loss of storage capacity due to sedimentation
(b) 

Extrapolated from two given points.

- 3 -  
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SECTION 2 - ENGINEERING DATA

2.1 Design: See drawings in Appendix I. No other data
available.

2.2 Construction: Some material quantities and foundation
conditions are given on the drawings in Appendix I. No other data are
available.

2.3 Operation: There are no operational data .

2.4 Evaluation: The available information appears to be
consistent with observed structures based on our visual inspection. There
was no information on the materials or construction methods used for
constructing the earth embankment on the right side of the dam. There is
inadequate information available to evaluate this structure under all
loading conditions.

-4-
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SECTION 3 - VISUAL INSPECTION

3.1 . Findings: This dam ~~pears to be in good horizontal andvertical alignment. The masonry, including its joints, was apparently not
significantly eroded. No significant downstream seepage was observed at
either the masonry dam or its abutments; however, observations of some areas
of the earthfill on the downstream right abutment were obstructed by the
dense tree growth. The reservoir slopes were gentle and appeared to be
stable.

There was excessive sedimentation in the reservoir to within about
2.6 feet of the spiliway crest for its full length. The sediments were
visible below water within about 5 feet (horizontally) of the spillway. The
two 36-inch drain valves did not appear to be operable because of the silt
buildup in the reservoir.

There was excessive tree growth on the slopes of both abutments.

3.2 Evaluation: The dam appears to require some remedial
measures. The masonry appears to be in very good condition but the earthen
portions of the right and the left abutments have excessive tree growth.
The exposed abutment on the left appears to cons i$.t of competent rock. The
reservoir appears to contain a large amount of sediment .

-5—
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SECTION 4 - OPERATIONAL PROCEDURE

4.1 Procedures: None. Neither drain valve has been operated
during recent history according to the owner’s represei.~tative. Flow over
the spillway is uncontrolled.

4.2 Maintenance of Dam: There are no maintenance records or
program available for this dam.

4.3 Maintenance of Operation Facilities: None has been performed
recently, according to the owner’s representative.

4.4 Warning System: No formal warning system is in existence for
this dam.

4.5 Evaluation: Periodic maintenance of the dam , including the
earthen abutment, is not adequate. A warning system is recommended .



SECTION 5 - HYDRAULIC/HYDROLOGIC DATA

5.1 Design: Other than the attached drawings no design data are
available.

5.2 Hydrologic Records: None are available.

5.3 Flood Experience: None is available .

5.4 Flood Potential: Various flood hydrographs were routed
through the reservoir. Results are described in paragraph 5.6.

5.5 Reservoir Regulation: Currently there is none. The drain
valves on either side of the spifl way are not operated and the flow over the
spillway is uncontrolled.

5.6 Overtopping Potential: The Pl’1F, one-half the PIlE, and the
100-year flood hydrographs were developed for the Falls Mills Reservoir
drainage basin and routed through the reservoir. The following table
summarizes the results of this procedure:

—7—
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Table 5. 1 FALLS MILLS RESERVOIR FLOOD ROUTING

Flood Hydrograph
Item PNP 1/2 PMF 100-Year

Peak Flow, c.f.s.

Inflow 30,700 15,340 3,760
Outflow 30,300 15,150 3,600

Peak Elevation, feet m.s.l. 2,335.7 2,332.9 2,329.3

Ungated Spiliway

Depth of Flow, feet(a) 7.0 5.0 2.3
Average Velocity , f.p.s. 14.9 12.6 7.8

Overtopping of Stone Abutments

Depth of Flow, feet(a) 4.5 2.4 -

Average Velocity, f.p.s. 12.1 8.6 -

Overtopping of Earth Abutment

Depth of Flow, feet(a) 2.8 0.7 -

Average Velocity , f.p.s. 9.3 4.4 -

Duration, hours 11.0 6.0

Tailvater Elevation, feet - - -
Notes:

(a) Cri~tical Depth.

The hydrographs were developed and routed by using the NEC-i computer
program (Reference 5 of Appendix V) and appropriate precipitation, unit
hydrograph, and storage volume versus outflow data as input. The triangular
unit hydrograph was developed from the drainage area and estimated time to
peak (Reference 2 of Appendix V). Probable maximum precipitation and 100-
year precipitation data were obtained from U.S. Weather Bureau publications
(References 3 and 4 of Appendix V).

- .  
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Information from record drawings was used to compute the storage-outtlow
relation. Losses were estimated at an initial loss of 1.0 inch and a
constant loss rate of 0.30 inch/hour.

5.7 Reservoir Emptying Potential: The two 36-inch diameter gate
valves , presently inoperative , would allow complete drawdown of the Falls
Mills Reservoir if they were restored to operating condition.

Using those discharge pipes, it would take about 17 hours to drain
water from the reservoir at a rate of about 342 c.f.s. at spillway crest
elevation. The darn cannot now be emptied by the discharge pipes.

5.8 Evaluation: The results indicate that the Falls Mills
spiliway is not capable of passing one-half the PIlE without overtopping the
stone abutments and the earth abutment. However, it is not likely that
0.7 feet of overtopping resulting from one-half the PIlE for 6.0 hours will
result in significant failure of the embankment, based on the visual
inspection. The 100-year flood raises the water surface up to the top of
the Stone abutments, which leaves approximately 3 feet of freeboard to the
top of the earth abutment.

- - - - - -~~~~~~~~~~ ~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
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SECTION 6 - DAM STABILITY

6.1 Stability Analysis: No record of a previous stability
analysis was available at the time of this inspection. As part of this
report, a stability analysis was performed for this masonry dam. Some of
the basic assumptions used for this analysis are indicated on the summary
sheet in Appendix IV. The assumptions used included:

a. While a full horizontal hydrostatic load and silt load are used in
computing overturning moments, only 50 percent of the hydrostatic head is
used in computing uplift at the heel.

b. The design sediment level was 1 foot higher than measured during
the inspection as an allowance for sedimentation buildup occurring over the
next few years.

c. Tailwater forces were judged to be not significant.

d. Values for shear strength (2 KSF) and friction angle (37 degrees)
at the masonry joint at elevation 2,310 feet are judgements.

6.2 Foundation and Abutments: The dam foundation consists of
competent sandstone and blue slate (probably hard shale) rocks as given in
the drawing, Appendix I. The rocks, as observed at the downstream toe,
appeared to be strong and resistant to weathering.

The left abutment consists of sandstone and shale strata as shown on
the drawing. The right abutment consists of the fill embankment resting on
natural soil and rock strata (See drawings). The embankment slopes are 3
horizontal to 1 vertical and 2 horizontal to 1 vertical upstream and
downstream, respectively. However, no information on the properties of the
fill soils and the natural soils at the right abutment is available to
evaluate the stability of the embankment.

6.3 Evalution: Based on historic performance and the field
inspection, the stability of the dam , its foundation, and the left abutment
appears to have been adequate for previous loading conditions. No
evaluation could be made for the stability of the fill embankment at the
right abutment because of lack of the requisite information. However, no
significant distress of the embankment was observed during the field
inspection.

Information on constituent embankment soils and their properties
(namely, gradation, permeability , density, and shear strength) as well as

L _ _ _ _  
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those of the underlying natural soils and the soft shale underlying the
masonry dam should be obtained.

The stability calculations performed for the masonry dam indicate the
factor of safety for sliding is less than that recommended in Reference 7 of
Appendix V and the resultant of overturning forces does not lie within the
middle third of the dam as recommended in. Section 4.4.4.4 of Reference 7 of
Appendix V. These recommendations are for concrete gravity dams , however,
it is our opinion that similar guidelines should apply to masonry dams.

The dam is located within Zone 2 on the Algermissen Seismic Risk Map of
the United States (1969 edition) and there are uncertainties with respect to
the static stability of the darn, as described in paragraph 6.3. Therefore,
in accordance with paragraph 3.6.4 of Reference 1 of Appendix V, assessments
should be made regarding seismic stability, based on the studies outlined
in paragraph 7.2.2.

- ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
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SECTION 7 - ASSESSMENT , RECOMMENDATIONS /REMED IAL MEASURES

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

7.1 Dam Assessment: On the basis of the field inspection,
available drawings, and historic performance , the dam in its present
condition does not show major and critical signs of distress such as
displaced masonry units; severely eroded masonry joints; unanticipated
settlement; or cracking, slope failures, or seepage at the abutments.
However, several areas of concern regarding its future condition are:

7.1.1 The spilivay capacity is inadequate in that the 140—foot long
earthen abutment constructed of unknown materials will be overtopped by the
one-half PMF. However, it is unlikely that overtopping for 6.0 hours will
result in significant failure of earth abutments.

7.1.2 According to stability calculations performed , the ashlar
masonry dam does not have an adequate factor of safety against either
overturning or sliding.

7.1.3 The drain valves did not appear to be operable and therefore
cannot be used to lower the reservoir elevation below the spiliway crest
during emergency conditions.

7.1.4 There is excessive tree growth on the upstream and downstream
slopes of the abutments.

7.1.5 There is no program for regular maintenance on this dam
according to the owner’s representative.

7.2 Recommendations/Remedial Measures: The following measures
are recommended because of the previously stated concerns:

7.2.1 During periods of unusually high runoff, the owner should
provide around-the-clock surveillance and have a warning system in the event
of overtopping ot the earthen sections. The owner should make provisions in
the future which would allow for safe passage of a larger flood at this
site.

7.2.2 A study should be made within 6 months to determine the
properties of the fill embankment and its foundation soils, as well as the
soft shale, the strength parameters of the critical masonry joint, and
methods of providing an adequate factor of safety against sliding and
overturning. The results of such a study should be implemented soon after

• the study. It is suggested that the urgency would be determined during the

— 12 —

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



study , but in any case, measures should be implemented to provide the
required factors of safety within one year.

7.2.3 It is recommended that at least one of the drain valves be
made operable within the next year. It is suggested that because of the
depth of sediment, the southerly drain valve may be more effective in
lowering the water level at the right abutment.

7.2.4 It is recommended that within 30 days the abutment slopes and
the fill embankment be cleared of trees, grasses or other acceptable ground
cover be established on the upstream and downstream slopes, and areas of
disturbed riprap be repaired on the upstream slopes of the embankment.

7.2.5 It is recommended that within one year a program for regular
maintenance be developed for this dam and the program instigated soon
thereafter.

-
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June 1978

VIEW FROM RIGHT ABUTMENT OF TOP OF FILL EMBANKMENT
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June 1978

RESERVOIR SLOPE PAVING - NEAR CENTER OF FILL EMBANKMENT

June 1978

CLOUDY DEPRESSION NEAR SHORE ON LEFT SIDE
- - OF DAM AND 150 FEET UPSTREAM

NOTE: PROBABLY SEDIMENT COVERED CULVERT DISCHARGING
INTO RESERVOIR
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DOWNSTREAM CHANNEL AT TOE OF DAN
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APPENDIX VI

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’
Recoamiended 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.
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