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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, geotechnie, 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.\

appurtenances,\all existing engineering data, operational procedures,
hydraulic/hydrologic data of the watershed, dam stability, visual
inspection report and an assessment including required remedial

Phase I repSh{ilinclude project information of the dam and
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PHASE I INSPECTION REPORT
NATIONAL DAM SAFETY PROGRAM

Name of Dam: Falls Mills

State: Virginia

County: Tazewell

USGS Quadrangle Sheet: Bramwell, W. Va. - Virginia
Stream: Mud Fork, Bluestone River

This dam is a 20-foot high, 445-foot long dam consisting of a 305-foot
long ashlar masonry dam with a 140-foot earthen abutment. It has a 200-foot
long uncontrolled overflow section which acts as the principal spillway. 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 spillway 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
spillway is capable of passing 35 percent of the PMF. 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 ome 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 dam and its appurtenances within one year.

Prepared By: APPROVED: Original signed by:
Douglas L. Haller

Douglas L. Haller

Colonel, Corps of Engineers

District Engineer
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PHASE I INSPECTION REPORT
NATIONAL DAM SAFETY PROGRAM
NAME OF DAM: FALLS MILLS DAM I.D. NO.: VA 18503

SECTION I - PROJECT INFORMATION

) 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.

.12 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
ilbert 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 dam 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 dam 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.

1.2.4 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 dam and it is therefore given a "significant"
hazard classification in accordance with the guidelines contained in Section
2.1.2 of Reference 1 of Appendix V. The hazard classification 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 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 spillway with the pool
level at the top of the masonry dam 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 dam and
reservoir are shown in the following table:
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Table 1.1 DAM AND RESERVOIR DATA

Reservoir
Capacity(a)
Elevation Areas Acre Watershed Length
Item feet acres feet inch miles
Top of Earth ()
Abutment 2,332.0 105 990 1.04 -
Top of Masonry (b)
Dam 2,329.3 100 114 0.75 -
Ungated Spillway
Crest 2,325.75 93.3 371.0 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.

§
|

P o




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 conditionms.
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SECTION 3 - VISUAL INSPECTION

3.1 Findings: This dam «ppears to be in good horizontal and
vertical 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 spillway 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.

32 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 consist of competent rock. The
reservoir appears to contain a large amount of sediment.
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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 represeitative. 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.
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SECTION 5 - HYDRAULIC/HYDROLOGIC DATA

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

L 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 spillway are not operated and the flow over the
spillway is uncontrolled.

5.6 Overtopping Potential: The PMF, one-half the PMF, 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:

e e e




Table 5.1 FALLS MILLS RESERVOIR FLOOD ROUTING

Flood Hydrograph
Item PMF 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 Spillway

Depth of Flow, feet(a) 7.0 5.0 2.3

Average Velocity, f.p.s. 16.9 12.6 7.8

Overtopping of Stone Abutments

Depth of Flow, feet(?) 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
Tailwater Elevation, feet = = =
Notes:

(a) Critical Depth.

The hydrographs were developed and routed by using the HEC-1 computer
program (Reference 5 of Appendix V) and appropriate precipitation, unit
hydrograph, and storage volume versus outflow data as input. The triangular
unit bhydrograph 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 dam cannot now be emptied by the discharge pipes.

5.8 Evaluation: The results indicate that the Falls Mills
spillway is not capable of passing one-half the PMF 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 PMF 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.




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
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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 dam, 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.

-]l -
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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 VI, Conditions.

21 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:

TJ1.1 The spillway 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.

71.1.3 The drain valves did not appear to be operable and therefore
cannot be used to lower the reservoir elevation below the spillway 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 soonm
thereafter.

-13-
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APPENDIX I
MAPS AND DRAWINGS
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APPENDIX II

PHOTOGRAPHS




June 1978

VIEW FROM RIGHT ABUTMENT OF TOP OF FILL EMBANKMENT




June 1978

DETAIL OF DISCHARGE VALVE

apersom .L...sa?,J‘




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




June 1978

VIEW FROM LEFT ABUTMENT

June 1978

VIEW FROM RIGHT ABUTMENT
NOTE: TOP WIDTH OF DAM
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June 1978

DOWNSTREAM CHANNEL AT TOE OF DAM

June 1978

DETAIL OF DOWNSTREAM FACE
NOTE: EXCELLENT ALIGNMENT OF MASONRY
ALSO NOTE EXCESSIVE TREE GROWTH ON DISTANT EARTHFILL SECTION
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FIELD OBSERVATIONS




R

A9pI0I23Y - EOMQ—.— ‘Y soauwef

quy) Surystg STITH STTed ‘Iuapisaig - 3303Saxg UOpiIoy ‘ig Yeys 'S ysaso0}
9JTAI9S UOTIBAIISUO) [I0S °"§°) - 103319del uedun( ualey 'y sowef

pieog [0I1jU0) I3jeM 93el§ eTUTISITA - pIouly }Ong 1ysain) 'y afzey

:3U3S31d SI3Y3IQ :[2uuosiag uotrjdadsuy

*Ju] “sajerdossy 313qrI9

‘1°s'w F0I€Z :uoTjdadsu] Jo JWI] I8 I3jeM[TIe] ‘1°sS'W 3333 9z€Z :uorydadsuy Jo SwWI] I UGTIRAI[F [00d
Jo08 :9imjexadwa] I1ea[) :13yjeam g/6l 'Gi aunp :uoridadsu] (s)aieq
s199urduy Jo SdI0) :SI0ILRUIPIOO) CTIUTSATA :93e1S 119maze] :Ajuno) STITH SII®td :weq aweyN
I2TIISTQ JTOFION
1 3seyq
uot3ldadsuy [ensTp
ISTT ¥294)

SNOILYAYHESE0 ATAIA
III XIGN3ddV

I1II-1




*3utiayjeam 03 20UELISISIAI

poo3 aaey o3 paieadde pue paey
paieadde 303 3yj e syd0x Juojspues
pue ayeys pasodxa ayj -juaxedde

' *duON ST JI0IABY3Q UOIJEpUNOJ Temnsnun ON NOILVANNOA
"a1qed11dde j0N SAIVSSVd YALVM
‘paax3sqo JuopN SNIVIQ
*saysnq
pue s3313 JO paiea[d aq Isnu *$8213sTp Jo sudts juazedde ou pamoys o~
w 3pTs Y311 3y3 Uo uoTILIATIA suorjounl 3y3 ‘juawinqe Y311 3y 3e SNOLLONAC o
Y] -paAowax 3aq pInoys qimoa3 aarie138aa Aaeay pue juawinge INDOINVENE/ INTRINGY =
jusawinge 3133 3yl e $aax13 Y] 31391 943 uo yjmoid 3313 awos 10y 3dadxy 0l MANIINYILS
*paAl13sqo sem
wep 3yl y3noayj jyea[ oN °3aayjy pajodadsas
s1 38edsas jJued1jTudts ou ‘I13A3MOY b
‘u93s 3aq jou prnod ‘Aue J1 ‘juaunjuequwd T[IJ
9yl Jo weaIijsumop 10 Y311 e judwinge
-wep 3yl e adedass ‘uorjeladaa asuap |
-98edaas ayl paonpax aaey Aeuw Jo 3sunedag -paildadsns sem afedaasiapun
wep 3yl jo AJTUIITA IYy] ut uoTlepunoj ON ‘I3 WeaxIsuMmop 3Ie
I1T0AI3S91 3Y3 Jo uorlel[is Aaedy uoridunl Juswinqe-wep 3yl e PIAIISqO IUON FIVNVIT ¥0 FIVJTIAS
SNOILVANIWHOIHY 40 SMYVHIA SNOILVAYISE0 4O NOILVNIWVXA TVASIA
[ 399Yg
SHVA AYNOSVH/ALTYONOD
R e e S )




* 3UON

*uoN

* 3uoN

* JuoN

*$S313SIp Jo sudrs ou
pamoys Jurstex wep Zipl 243 Sutrinp
opew jutol 3y3 Inq ‘a[qISTA 3UON

*pa3jeioraalap Arjued1jrudis aq o)
ieadde jou prp sjurol Aiuosew 3yj -auoyN

pooy

*3TQISIA 2UON

*3TQISTA dUON

I1I-3

SINIOL NOILONYLSNOD

SINIOL HLITONOW

LNIRNOI'TV :
TVINOZIYOH ANV TVOIIN3EA

ONIIOVYE) TVANLONYLS 1

SAIVRINS ALTIINOD
SYOVHD AdVAINS

SNOILVANINWOOTY ¥0 SNUVHTA

SNOILVAYISE0

40 NOILVNIWVXA TVASIA

¢ 3994s

SWVA XYNOSVH/ALTIONOD

et

e e e et adal




‘paitedax aq 3Isnw Suruy]

w * UON

*3A0QE UOTIEPUIMWOIIX 3G

*UOTITPUOD S3IT JO UOTIBAIISQO

13S01d 3[qeua o3 saysnq
981e] pue S33131 JO paieaTd aq
pInoYys wep 3yl jo Idejans Iyl

*UOTIONIISUOD Wep 3yl Ul pasn

9soyl 03 IEBJTIWIS sjtun Ai1uosew Jo 3ISTSUOD
03 paieadde uwoild3j0ad Buiyaaoys Iyl

JO u0oTIId3S y -juduinge IYSIx Iyl Ieau
U93s 2iIn[IeJ BuIUI] 3J2eJINS SJUI[II0YS SWOG

*uoT1e1382A 3y JO ISNeIIq PIATITIIA 3q 30U
pPINOd sjudwuSI[e [ejUOZIIOY pue TeITIAIA

*3uoN

‘auou A13juaaeddy

*pajdadsns suou ‘uorjeladaa
3Isuap jo 3snedaq 3ado[s weaijsumop
9yl U0 I3TQISTIA SUON °PIAIISQO IUON

SHNTIVA dVIdIY

TVINOZI¥OH (UNV TVIILYIA

III-4

S4dOTS
INIHINGV ANV INTDINVERT
40 NOISO¥E YO ONIHOINOTS

401 FHL

(NOX3d ¥0 IV ININIVHD
Y0 INTWIAOK TVASONN

SHOVYD FoVHans

SNOILVANAWNOITY Y0 SNYVATA

SNOILVAY¥ASE0

40 NOILVNIWVXH TVASIA

1 393Y§

INTINVERT




*91qISTA 9uoN SNIVYA

III-5

*3uoN YIMIOOT OGNV 3D9VD 33VIS

*sgale juawinge Iyl wWoiy

1ouueyd weaxjsumop 3yl o3 3urod paosrjou |
J0U SeM I33eMm JO MO[J JuedIjruldis

e 3asnedaq pajdadsns jou st 3aJedass

*auoN JuedTyTudrs ‘Ing {paAiasqo uoy 49Vdd3S TTAVIOIION ANV

‘UOTJEUTWEXd IISOTD ‘uorle1adaa jo Isnedaq
10J S331) pue saysnq I8aey uotr3dadsur 103 I[qISTA Ayxadoad jou Ii9m HVd ANV AVMTIIAS ‘INIHINGV
JO paiea[d 3q Isnw eaie Y] punoi8 jeanjeu pue wep Yirm uotrjdunl ayj ANV INTOINVEWI 10 NOLIONAC

SNOILVANIWROOAY 40 SMIVWIY SNOILVAY¥ISE0 40 NOILVNIWVXH TVASIA

¢ 399yg
INDOINVENE

Lt b e e e




—

*UMOpMBRIP ITOAI3S3I
103 apraoad o031 arqexado
Jpew 3q pInoys auo 3sea] Iy

*aaTjeaadour
A13uasaad aae ‘Aemyyids ayy jo apis
I3Y313 U0 3uo ‘sanTea 9383 Your-9¢ omJ

I11-6

4LV9 XONINYINT
TANNVHD 1F1LNO
NNLINYLS LITLNO
NENLINYLS DIVINI
LINANOD 1ITLNO

NI SIOVIINS ALTIONOD
JO ONITIVAS (GNV ONINOVED

40 NOILVNIWVXA TVASIA

*9uoN
*9uUoN
*3uoN
* SUON
SNOILVANIWHOOTY ¥0 SMUVHAY SNOILVAYASHO
[ 393Yg
SYYOM IATINO

R e e B




* JUON

*uoN

*JuoN

‘Aem111ds 3y3 ssoade Iuoy

‘Weal; SUMOp 3933 paipuny [eAIAIS
93praq e woxy A[)~r1yaed Burynsaa Lqqrssod
dnpiinq 13jem{Te] 1UII3I PIEITPUT Seaie
adoTs jo 193] 4§ 03 § 13MO] JO UOISOId

pue s3313 pue syd001 uo sirsodap A311g
*91qe1s a1e sadog ‘papoom pue Ajdooy

‘Aemy11ds ay3 jo
18310 3y jo 3333 7/1-7 UTYITA 03 paIls

*uoT3IpPUOd pood ur
A11udaedde sem 11am Kiuosew iejyse ayj

SY4dId ANV F9a1yg

III-7

TIANNVHD F9¥VHOSIA

TANNVHD HOVO¥ddV

YI3M FLTIONOD

SNOILVANTNROITY ¥O S

SNOILVAYESHO

40 NOIJIVNIWVXH TVASIA

1 193yg

AVMATTIAS Q3ILVONN

L R P e




I11-8

*P3AIISqO JUON Y3HIO
‘PaA13sqo JuoyN SYALIN0ZIId
*3uoN SHIAM A
*JuoN ST13M NOILVA¥3SHO
*paA13sqo Suoy SAFAYNS/NOILVINIRNNON
SNOTLYANAWHOOITY 4O SYMVHTY SNOILVANESH0 40 NOILVNIWVXd TVOSIA

1 199yg
NOLLVINIHNYISNI

|
¢
i
'




‘wep 3yl uo 3urpeoy
1ejuozIioy 3y) 3uiseaidur
pue ‘sadid ureap your-gg
9y3 3u1lyd01q 218 SIUIWIPIG

*JuoN

‘UOTIRAITD
MOTJI3A0 3Y3 JO 3I93F 9°7 UIYIIM 03
UOT}eITIS AABIY ST 3I13Y3 pajedTIpur wep ay)
9Yyj pue JUIT2I0Yys 3IY3 WOIJ SUOTIILAIISQQ

‘seaie pasodxa
91qISTIA Aue Inoylim papoom A[asua(

T T Y T ——

III-9

NOILVINIWIQES

S3dOTS

SNOILVANAWNOOAY ¥0 SXYVHIY

SNOILVANASEO

I 393Ysg

YIOAYISTY

30 NOILIVNIWVXH TVASIA

o e i e




*91doad 9¢

Inoqe jo uorjeyndod e o3 puodsaiiod

pInom ST1Y] ~I3ATY duolsanig

9yl S193uUd weaI}s 3IY) 213y pue wep

3y} ulaaMIaQ QgL IN0JU0D MOTaq (ydanyd

e Surpnyour) sSuIpIIng JUTU S3IEDTPUT

‘3uoN o9ysueapenb ‘ep - ey ‘M ‘[I9mMwelg z961 Syl

*saanyiey adiey 03

I1I-10

NOILVINdOd (NV SAWOH
J0 "ON ILVHIXO0¥ddV

* JUoN 331 y31m 31qels pue paidAaod 3313 ‘LAydoy SAJOTS
‘wep 3Y3 jo (*o13 ‘srygia
weaxjsumop 3333 00z Ar3rewrxoadde a8praq ‘SNOILONY1SH0)
* JUON T1ews e ‘s3331d 201 ‘S331) ua[[eJ SwWOg NOILIGNOD
SNOILVANINHOOA 40 SXUVRAY SNOILVAYISH0 4O NOILVNIWVXA TVASIA

1 333ys

[

! TANNVHO HVIYLSNMOQ
¢




e et )
an IR RN T

e s

APPENDIX 1V

STABILITY ANALYSIS

e e B 65 g iR




NOILD3S.

INeZ=S = e * 3 033AVIBLS i
SA'W UGS W4’ '
ovﬁuﬁ zQ. “-vs e . ,cn.oz_h_.m..uau
SISEW Y wd Q] LN oS ¢ SawN
NOILD3S “IVILY¥Vd 2 EILVMIVLI A
QPG-
Y oY 13
Y i 3tsmT e il 3
bt ey E 3
\?hl“J 1]
2 2 s ; : - *oC e LR T wa
o 8| +i'c 9/ 69 bve | wo S 1 _SLSTET .wNH,.
‘O T9L| 88T | . 9 +b LY | ¢80 +.Si 98I — |EZEeT g
o || O¥Z| 419 |1Flot | ToT (AT [Hmowl | — [IFEEL| ug
A33H 301 ONIGITS | NOISS3HdVO0D | 204 110N : ] L ESLLY Y3LVM
: Al34vs NI | LNV1INS3Y A2 HZ A2 vl QV3H 3sYd
3UNSS34d NOILVONNOS yoLIVS 3sve % Ndi11Y 201 HZ ‘A33 A373 ONIQVOT

m«wﬁﬂiﬁ}

X
NOILD3S VviLYvVd

SISATVYNV

N9IS3d WVA ALIAVYHO

OSSR I— A8 03Vd3yd SISATVNY

NOILD3S 4O NOILVI0T
NOILD3S 17nd = NO 3NOQ SISXIVNY

ALlITI8VLS

PP pREm e




APPENDIX V
REFERENCES




ST A

APPENDIX
REFERENCES

Recommended Guidelines for Safety Inspection of Dams, (Washingtom, D.C.,
Department of the Army, Office of the Chief of Engineers).

Design of Small Dams, U.S. Department of the Interior, Bureau of
Reclamation, Second Edition, 1973.

"Seasonal Variation of the Probable Maximum Precipitation East of
the 105th Meridian," U.S. Weather Bureau, Hydrometeorological Report
No. 33, April 1956.

"Rainfall Frequency Atlas of the United States," U.S. Weather Bureau,
Technical Paper No. 40, May 1961.

""HEC-1 Flood Hydrograph Package," Hydrologic Engineering Center,
U.S. Army Corps of Engineers, January 1973.

Reviews of Spillway Adequacy - E.T.L. No. 1110-2-234, (Washington, D.C.,
Department of the Army, Office of the Chief of Engineers), 10 May 1978.

Gravity Dam Design Stability - E.T.L. No. 110-2-184, (Washington, D.C.,
Department of the Army, Office of the Chief of Engineers), 25 Februay 1974.




APPENDIX VI

CONDITIONS

s s




L ———

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'
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.




