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70. Ahstract

Pursuant to Public lLaw 92-367, Phase I Inspection Reports are prepared
under guidance contained in the recommended guidelines for safety
{nspection of dams, published by the Office of Chief of Engineers,
Washington, D. C. 20314. The purpose of a Phase 1 Inapection is to
identify expeditfously those dams which may pose hazards to human life or
property. The assessament of the general conditions of the dam is based
upon available data and visual {nspection. Detailed investigation and
analyses involving topographic mapping, subsurface investigations,
testing, and detafled computational evaluations are beyond the scope of a
Phase [ investigation; however, the investigation {s intended to identify
any need for such studies.

all available engineering data, the Phase I report addresses the
hvdraulic, 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 1

l {nspection. Assessment and remedial measures Iin the report {nclude the
! requi rements of additional indepth study when necessary.

)
{ Based upon the field conditions at the time of the field inspection and

} Phase 1 reports include project information of the dam appurtenances, all
existing engineering data, operational procedures, hydraulic/hydrologic
data of the watershed, dam stabhility, visual inspection report and an
assessment including required remedial measures.
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PREFACE

This report is prepared under guidance contained in the Recommended
Guidelines for Safety Inspection of Dams, for Phase I Investigations.
Copies of these guidelines may be obtained from the Office of the Chief
of Engineers, Washington, D.C. 20314. The purpose of a Phase I investi-
gation is to identify expeditiously those dams which may pose hazards to
human li1fe or property. The assessment of the general condition of the
dam is based upon available data and visual inspections. Detailed in-
vestigation and analyses involving topographic mapping, subsurface
investigations testing, and detailed computational evaluations are beyond
the scope of a Phase 1 investigation;, however, the investigation is
intended to identify any need for such studies.

In reviewing this report, it should be realized that the reported
condition of the dam is based on observations of field conditions at the
time of inspection along with data available to the inspection team. In
cases where the reservoir was lowered or drained prior to inspection, such
action, while improving the stability and safety of the dam, removes the
normal load on the structure and may obscure certain conditions which
might otherwise be detectable if inspected under the normal operating
enviromment of the structure.

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

Phase 1 inspections are not intended to provide detailed hydro.ogic
and hydraulic analyses. In accordance with the established guidelines,
the spillway design flood is based on the estimated "Probable Max.mum
Flood" for the region {{lood discharges that may be expected from the
most severe combination of critical meteorologic and hydrologic conditions
that are reasonably possible), or fractions thereof. Because of the
magritade and rarity of such a storm event, a finding that a spillway
w.!i not pass the design flood should not be interpreted as necessarily
pasing & highly i1nadequate condition. The design flood provides s
measure of relative spillway capacity and serves as an aide in
determining the need for more detailed hydrologic and hydraulic studies,
considering the size of the dam, its general condition and the downstream
demage potential.
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PHASE 1 REPORT
NATIONAL DAM SAFETY PROGRAM
BRIEF ASSESSMENT OF DAM
Name of Danm: Willians Dem
State: Virginia
Location: Patrick County
USGS Quad Sheet: Stuart, Virginia
Stream: Tributary of North Fork

Da%s/of Inspection: & September 1981

Williams Dam is an earthfill dam about 250 feet long and 28.6 feet
high. . The dam is owned and maintained by Mr. Dorn V. Williams. The
dam is\classified as a small dam with a significant hazard

classification. The principal spillway is a 30-inch corrugated metal

vel. The emergency spillway is an open channel cut into the
right abutment. The reservoir provides recreation.

Based on criteria established by the Department of the Arwy,
Office of the Chief of Engineers (OCE), the Spillway Design Flood
(SDP) is the 1/2 PMF. The emergency spillway will pass 11 percent of
the PMF or 22 precent of the SDF without overtopping the crest of the
dam. The SDF will overtop the dam by a maximum of 2.15 feet, reach an
average critical velocity of 5.6 feet per second and flow over the dam
for 3.75 hours. Flows overtopping the dam during the SDF are not
considered detrimental to the embankmant. The spillway is adjudged
inadequate but not seriously inadequate.

The visual inspection revealed no apparent problems or remedial
measures in need of immediate attention. A stability check of the dam
is not required. It is recommended that a formal maintenance program
and warning system be established. The maintenance items listed in
Section 7.2 should be accomplishedf\is a part of the regular
maintenance program within the next\12 months.

Submitted By: Approved:

Original signed by:

Original signed by: Ronald E. Hudson

CARL S. ANDERSON, JR., P.E. RONALD E, HUDSON
Acting Chief, Design Branch Colonel Corps of Engineers
Commander and District Engineer

28 1981
l.cm‘nd.d ‘y: D.t': ......... s.E.P. - . .8 ...........
Original signed by
.. JACK G. STARR
JACK G. STARR, P. E.
Chief, Engineering Division
ii

[

g —— R

et St W bl ok BN W A3 Y O RO SR

O

4

-~}




DAM kS

£

s

Tiharh

RESERVOIR

OVERALL VIEWS - WILLIAMS DAM
PATRICK COUNTY

4 SEPTEMBER 1981

K
£
[ A TR TP

- S e ety |
|

. P!, RPN 1 .
. h“j.‘_, PR FT R

P »
-y DU NI S M —_—




SECTION 1
PROJECT INFORMATION
1.1 General:

1.1.1 Authority: Publiec Law 92-367, 8 August 1972, authorized
the Secretary of the Army, through the Corps of Engineers to initiate
a National Program of Safety Inspections of Dams throughout the United
States. The Norfolk District has been assigned the responsibility of

supervising the inspection of dams in the Commonwealth of Virginia.

1.1.2 Purpose of Ingpection: The purpose is to conduct a Phase 1
inspection according to the Recommended Guidelines for Safet
Inspection of Dams (Reference 1, Appendix V). The main responsibility
is to expeditiously identify those dams which may be a potential
hazard to human life or property.

1.2 Project DPescription:

1.2.1 pDam_ and Appurtenances: Williams Dam is an earthfill
structure about 250 feet long and 28.6 feet high, The crest of the
dam is 16 feet wide at elevation of 1480.0 feet mean sea level
(ft. m.s.1.). The upstream slope is 2.2 horizontal to 1 vertical
(2.2H:1V) and the downstream slope is 3.0H:IV. There is no slope
protection.

It is unknown if the foundation is keyed into the underlying
material. There is an intercepting drainage system located in the
downstream embankment as shown on the as-built drawings, available
throvgh the local Soil Conservation Service Office . The 6-inch CMP
outlet for the drainage system is located about 10 feet to the right
of the principal spillway outlet, and discharges into the discharge
channel,

The principal spillway consists of a 30-inch corrugated metal pipe
(CMP) drop-inlet with a crest elevation of 1474.0. A 24-inch CMP
connected to the drop inlet passes through the dam at low level and
discharges into the downstream channel. ’

The emergency spillway is an open channel cut into the right
abutment. The emergency spillway crest is 50 feet wide at elevation
1477.2.

The reservoir can be dewatered by operation of an 18-inch shear
gate connected to the bottom of the drop inlet.

1-1
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1.2.2 Location: Williams Dam is located just off U. S. Route 58,
about 1 mile northwest of the intersection of U. S. Route 58 and State
Route 8 in Patrick County.

1.2.3 Size Classification: The dam is classified as a small size
structure as defined by Reference 1 of Appendix V.

1.2.4 Hazard Classification: The dam is located just upstream of
U. S. Route 58 and four homes along the channel. These homes could
sustain heavy damage should the dam fail. Therefore, the dam is
assigned a significant hazard classification according to guidelines
contained in Section 2.1.2 of Reference 1, Appendix V. The hazard
classification used to categorize dams is a function of location only
and has nothing to do with their stability or probability of failure.

1.2.5 Qwnecship: Mr. Dorn V. Williams

1.2.6 Purpose: The reservoir provides recreation.

1.2.7 Design-and Construction History: The dam was designed by

the U. S. Department of Agriculture Soil Conservation Service (SCS).
The SCS indicates that Mr. John C. West of Vesta, Virginia and Mr.
Marvin Belcher of Floyd, Virginia constructed the dam, which was
completed in 1979.

1.2.8 Normal Operational Procedures: Water pass automatically

through the principal spillway as the reservoir rises above 1474.0.
As the reservoir rises, water will flow through the emergency spillway
crest elevation 1477.2 ’

1.3 Pertinent Data:

1.3.1 Drainage Area: The dam controls a drainage area of 0.92
square miles.

1.3.2 Discharge -at Dam Site: Maximum flood unknow.
ool ‘level at top of ‘dam"

Emergency SPillway.cessssseetcsseccacecscssssosconssasess656 cf8
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1.3.3 Dam and Reservoir Data: Pertinent data on the dam and

reservoir are shown in the following table:

JABLE ‘1.1 DAM AND RESERVOIR DATA

"""" _Reservoir
Elevation “Capacity -
feet Area Acre Watershed, Length,
''''' Item -~ - -~ ---------mgl--------Acres - - - -feet - -~ Inches -~ -~ feet
Crest of Dam 1480.0 8.3 110.2 2.2 1120
Emergency Spillway
Crest 1477.2 7.2 92 1.9 850
Principal Spillway Crest 1474.0
Streambed at down- 5.7 67 1.4 670
stream toe of dam 1451.4+ - - - -
1-3
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SECTION 2
ENGINEERING DATA

2.1 Design: The dam was designed under the direction of the Soil
Conservation Service. As-built drawings and design data are available at the
Soil Conservation Service, USDA, County Office Building, P. 0. Box 7,
Collinsville, Virginia, 24078,

The design review included the following:

a. As-built drawings.

b. A location drawing for the intercepting drainage system in the
downstreas embanknent.

A subsurface investigation was conducted along the centerline of the dam
and in the reservoir area. Four holes were advanced along the centerline
ranging in depth from 12 inches to 30 inches. Four additional holes were
advanced in the reservoir area to depths from 24 inches to 30 inches. All
holes indicated a clay or silt, and rock was encountered in five holes at
depths ranging from 12 inches to 30 inches. The methods of drilling and
sampling are not indicated. A copy of the location drawing, with the
drilling logs are included in Appendix 1IV.

Hydrologic calculations were also provided. A copy of these calculations
is in Appendix IV,

2.2 Constructigﬁ: As-built drawings were furnished by the Soil
Conservation Service and are on file at the local S$.C.S. office. No
additional construction records are available.

2.3 Evaluation: The available information is insufficient to evaluate
foundation conditions and embankment stability.

' e
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SECTION 3

VISUAL INSPECTION

3.1 PFindings:

3.1.1 General: The results of the 4 September 1981 inspection are
recorded in Appendix III. At the time of the inspection, it was raining end
the temperature was about 65°F. The pool elevation was 1474.0, or about
normal pool. The tailwater elevation was at 1452.3., There are no known
prior inspections reports.

3.1.2 Embankment: The embankment is in good condition. Sketches
showing a plan view, cross section and crest profile are provided in Appendix
I. An overview of the dam is provided at the beginning of the report.

There are no signs of surface cracks, unusual movement, sloughing,
seepage, or misalignment. There is no riprap protection or the upstream
slope. The upstream and downstream slopes as well as the crest are covered
with grass. There is a small cedar tree located at the downstream toe.

The as-built drawings indicate an intercepting drainage system in the
downstream embankment. The 6-inch CMP outlet had a flow of approximately 2
to 3 gallons per minutes at the time of the inspection. The outlet pipe is
located about 10 feet to the right of the principal spillway outlet at the
toe of the dam.

The area soils are a high plastic, micaceous clay.

——— -

3.1.3 Principal Spillway: A 30-inch CMP serves as the principal
spillway drop inlet riser. The intake is surrounded by a 54-inch CMP
extended above the drop inlet, and covered with a metal trash rack. An
emergency gate valve is located about 75 feet upstream of the drop inlet. s
The outlet pipe discharges into a small stilling basin., The principal
spillway is in excellent condition.

FY P

3.1.4 Emergency Spillway: The emergency spillway is located in natural
ground in the right abutment. The flow will drop sharply down the right
abutment into the flood plain then enter the downstream channel about 100
feet below the toe of the dam. The channel has a good grass cover. There

are two aluminum boats in a metal storage rack at the entrance of the channel.

3.1.5 lInstrumentation: There is no instrumentation on the dam.

PY N

3.1.6 Reservoir Area: The reservoir slopes are gentle with half the
slopes grassed and the other heavily wooded. There was no debris observed in

the reservoir. There is no available iaformation pertaining to sedimentation.

Lwsa
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3.1.7 Rounstrgam Channel: The downstream channel is narrow and shallow
and wmeanders aloag U, S. Route 58 for about a wile. The flood plain is sbout
200 feet wide vwith the road smbankment bordering the flood plain. The slopes
are gentle to wild and primarily covered with gress and some tress. There
are & homsas in the downstreams area.

3.2 Evaluation: Overall, the dam appears to be in excellent condition.
However, the inspection rsvealed three preventive maintenance items which
should be scheduled as part of an annual maintenance program. These ars:

a. The cedar tree located at the downstream tos should be cut dowm at
the ground surface.

b. A staff gage should be installed in the reservoir to extend above the
top of the dam.

€. The two alluminua boats and the storage rack should be removed from
the entrance of the emergency spillway.

3-2
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SECTION &
OPERATIONAL PROCEDURES

4.1 Procedures: The operation of the dam is sutomatic. As the
reservoir rises above elevation 1474.0, wvater will pass through the principal
spillvay. Water will also pass through the emergency spillway as the
reservoir rises above elevstion 1477.2. The reservoir can be dewatered by

operating the shear gate valve connected to the low level outlet ia the
reservoir.

5.2 Baintenancg: Maintenance is performed as needed by the owner.

4.) W At the present tims, there is no warning systes or
svacuation plan for the dam.

4.4 Eyaluation: The dam does not require an elaborate operational and
ssintenance procedures. Howaver, the preseat program of periodic observation
and maintenance should be documented to help detect and correct any problems
that may arise. An smsrgency operstion and warning plan should be
developed. It is recommended that a formal emergency procedure be prepared
to be readily available to anyons managing the facility. This should include:

a. MNow to operate the dam during an emergency.

b. Who to notify, imcluding public officials, in case evacuation
fram the downstream area is necessary.




SECTION $
HYDRAULIC/HYDROLOGIC DATA

5.1 pgsign: A pesk rate of discharge from small wvatersheds dats .
shest daveloped for a 50-Year Flood by the U. S. Departmeat of
Agriculture, Soil Conservation Sarvice was provided for Williams Dam. '

5.2 MNedcologic laformation: WNone were available.

5.3 [Plood Experigncq: The msximus flood is unknown.

3.4 Ulgod Patentigl: The 100-Year Flood, 1/2 PNF, and PMF were
daveloped using the HEC-1DB computer progras (Reference 2, Appendix V)
and appropriate unit hydrograph, precipitation and storage-outflow
data. Clark's Tc and R coefficients for the local dreinage ares warse
estimated from basin charactaristics. The rainfall applied to the
developed unit hydrograph was obtsined from a U. S. Weather Bureau
Publication (Referesnce 3 and & Appendix V).

5.3 w Pertinent dem and reservoir data are
shown in Table L.1|.

Water passes automatically through the principal and emargency
spillways as the resarvoir rises above sach crest.

The storage curve was developsd based on areas obtained from the
Stuart, Virginia U, 8. Geological Survey Quadrangls Map. Rating
curves ware developed for the principal spillway, emergency spillway
and non-overflow saction of the dam. Ia routing hydrographs through
the reservoir, it wvas assumed that the initial pool level was at
normal pool (elevation 1474.0). Plow through the principal spillway
was neglected during routings.




5.6 Qvecrtopping Potential; ~The prodbable rise in the reservoir

and other pertinent information oa reservoir performance is shown in
the following table:

b RES
Normal 100-Year 1/2 puy¥ PMF 2/
ltea Plow Plood 1/
Peak flow cfs
Inflow 1 1090 3387 6773
Outflow 1 1090 33182 6747
Maxisum slevation
fest msl 1474.0 1480. 135 15482.15 1483.87
Non-over flow section
(sl 1580.0)
Depth of flow, feet. -— 0.35 2.15 3.87
Durstioa, hrs. -——— 1.00 3.75 6.50
Velocity, fpe ¥/ - 2,6 5.6 8.8

Tailvater elevation
fest msl 1452.3 -—- ——— ———

I7!k:“r6357iiF_?1632’h.- one chance in 100 of occurring ia any given year.
3/The PHF is an estimate of flood discharges that may be expected from the
moet severe combination of critical meteorologic and hydrologic conditions
that are reasonadly possible in the region,

2/Critical Velocity

5.7 pasecyqir Esptying Potentiql: An 18-inch shear gate, located at
the dottom of the reservoir, is available to dewater ths reservoir. The low
level outlet will permit a withdrawal of asbout 38 cfs with the reservoir at
the crest of the principal spillway (elevation 1474.0) and essentially dewvater
the reservoir in about 1.5 days. This is equivaleat to an approximate

drawdown rate of 11.) feet per day based on the hydraulic height measured from
noraal pool divided by the time to dewatar the reservoir.

.8 ’!ﬂlﬂlﬁiﬂl&. Based on the sizse (emall) and hasard classification
(significant), the Recommended Spillway Design Flood is the 100-Year Flood to

the 1/2 PMF. Based on the risk involved in the project, the 1/2 PXF has been
selected as the SOF. The emergency spillway cen pass 11 percent of the PMF or
22 percent of the SDF without overtopping the crest of the dam. During the

SDF the dam will be overtopped by a maximum 2.15 feet, reach a maxisum averasge

critical velocity of 5.6 feet per second, and remain above ths dam for sbout
3.73 hours.

Conclusion pertain to present day conditions. The effect of future
developmant on the hydrology has aot been considered.
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SECTION 6
DAM STABILITY

6.1 Poundation and Abutment: There is no detailed information <
available on the foundation conditions. The dam is located in the inner 7
Piedmont Physiographic Province. The rocks in the area are of Cambrian or
Precambrian Age and consist of both igneous and metamorphic types. Rocks
identified in the area include schist, quartsite, gneiss, and granite.
Overburden material is comprised of terrace deposits, colluvial deposits,
alluvial deposits, and weathered rock. Topography consist of rolling terrain
and steep sided ridges. There are no rock outcrops at the dam site. The area
is drained by the south Mayo River and its tributories. 1t is not known if
the foundation was keyed into the underlying materisl. There is an
intercepting drainage system as indicatad on the as-built drawings. The

as-built drawings are on file at the local office of the Soil Conservation ;
Service. i
¢

6.2 Embankment: 5 ‘

6.2.1 terial: There is no detailed information available on the . !
embankment matarials. The surface material on the embankment is a high )
plastic, micaceous clay. The nature of the embankment materials is considered
to be homogeneous.

6.2.2 3tability: There are no available stability calculations. The
dam is 28.6 feat high and 16 feet wide at the crest. The upstream slope is
2.24:1V, and the downstream slope is 3.0H:1V. The normal pool elevation is
1474.0 feet MSL. The maximum storage pool elevation is approximately 1472.2
feet MSL, the elevation of the low point of the emergency spillway.

According to the guidelines presented in WM
D the 1 i ation for small homogenous dams,

vwith a stable foundation, subjected to a sudden drawndown and composed of
siltes and clays, the recommended slopes are 4.0H:1V and 2.5H:1V for the
upstream and downstream slope, respectively. The recommended width is 15.6
fest. Based on these guidelines, the dam has an inadequats upstream slope,
but an adequate downstream slope and crest width.

6.2.3 Zeismic Stability; The dam is located in Seismic Zone 2.

Therefore, according to the Recommended Guidelines for Safety Inspection of
Dams, the dam is considered to have no hazard from sarthquakes provided static
stadbility conditions are satisfactory and conventional safety margin exist.

6.2.4 Evaluysgtion: There is insufficient information to adequately
evaluate the stability of the dam, However, the visual inspection revealed no
apparent instability. Based on Bureau of Reclamation Guildlines, the
dowmstream slope and creet width are adequate, but the upstream slope is
inadequate. The embankments are considered stable during both normal pool and
maximus etorage pool operations. In addition, overtopping is not considered
critical because flows are shallow, last only 2.75 hours, and the velocity is
lass than 6 fps, the effective eroding velocity for a vegetated earth
embankaent. Although the upstream slope is inadequate a stadbility analysis is
not required, because of the adequate downstream slope and crest width, and

JEPFENUE | W PINPRERC VS Ly T W S Y T et T

also the visusl inspection revealed no apparent problems. .
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SECTION 7

ASSESSMENT/ REMEDIAL MEASURES

7.1 sses s i There is insufficient engineering data. However,
the visual inspection did not reveal any findings that would prove the dam
unsound. Overall, the dam appears to be in excellent condition, and no
imsediate remedial measures are required. A stadbility check is not required.

The Corps of Engineers Guidelines indicate the appropriate spillway
design flood (SDP) for the dam is 1/2 PMF, since the dam is classified as
being small with & significant hazard. The emergency spillway will pass 11
percent of the PMF or 22 percent of the SDF without overtopping the crest of
the dam. Flows overtopping the crest of the dam during the SDF are not
considered detrimental to the daw., The spillway is considered inadequate, but
not seriously inadequate. Overall the dam is in excellent condition and there ‘
is no immediate need for remedial measures.

7.2 C ended Remedial Measures: It is recommended that the regular
maintenance operation program be documented for future reference. A formal
emergency procedure and warning system should be developed and put into
operation as soon as possible. This should include how to operate the dam
during an emergency, and who to notify, including public officials, in case
svacuation from the downstream area is necessary. The local ewergency
services coordinator of the State Office of Emergency and Energy Service can
assist in the preparation of an emergency waraning plan.

Also, the inspection revealed the following maintenance items that
should be scheduled during a regular maintenance period within the next 12
months:

a. Cut the small cedar tree located at the downstream toe even with
the ground surface. Remove any trees and brush found during subsequent
maintenance inspections. :

b. Install a staff gage in the reservoir to extend above the crest of
the dam.

¢. The two aluminum boats and the storage rack should be removed from
the entrance of the emergency spillway.

-

-.."‘: S s
- e e M St e L




APPENDIX 1

MAPS AND DRAWINGS

O DA ARONET W R NPT R WGIRNEy YR R AT AT

—

-t SR

s S0
————

.qm -4

[
'Y
¢

Syt

X

P

= . T




TN IR

A
#(ﬂ

: it

== H,*r—}—F—:c Bp . g == g5 L ;

- © _ 100 2000 4000 5000 6000 7000 FEET !
‘ [ A B - Sl 2t WLyt e ! ;

\\ I ) s _ 0 1 KILOMETER :
N \\_’/V,/ Ay g EHETET F1TEdTED FeEes—r e : \

N av
NN L~ CONTOUR INTERVAL 20 FEET

= RS N e
ﬂ { {/\J\L STUART QUADRANGLE | \

.
H
- 1]
AN
\
] \ Yy é
>, to
; 4 ) "
. %
- A {
’
’
: ‘) e N\
¢ J
A ; FR
LN/ ;

lllll

‘
P PN ’;I B i
.
o “ :
- \‘\ L4 ls
.
B
L
0ce
B
. . N
V "

! °<"“ WILLIAMS DAM

DX (LOCATION APPROXIMATE)| -

68
1792 ; "
é .
A\ N
2 (\

“ .

» s >
A - P -~
” -

7 .
.
‘ "
. .
.
< mMIn2 o
. i ‘\’
d T,
N\

14,
z 2 Ea




TOM et "s"s EL 100" (srbitery)

Lebe surtece £ 97.22
Lake bottom et » : 83.25
Leke bottem aty : 84.83

Emergency Spiliwey —-\

Water Surface

Wooden Pier

Emer Orewdowa Velve
Qr- qoncy

O Princisal Spiiwoy mmt_/J/

WILLIAMS DAM

pd I

Tos of 60(!

4
Coder Troe

Principet Spiliwey Outiet

_PLAN VIEW
NOT TO SCALE

o8 08
) w0e
Y
0008 1000 Be00 g
PROFILE A-A

WILLIAMS DAM
PATRICK COUNTY
NORFOLK DISTRICT

CORPS OF ENGINEERS
3 SEPTEMBER I98)

1990
CROSS SECTION B-0

Tose PLATE I

A SRR .. i gAY

P PN

Lo
R T o ta, WV me,

ARty o A




|
j
i
APPENDIX I1
PHOTOGRAPHS
!
. —_ - L ‘-:1_ T SN Yo .




CREST OF DAM

|
|
PHOTO ¥
pHOTO ™2
|

UPSTREAM FACE
OF DAM

Ay T %

B U N S 4
SRR I A R (SR




PHOTO 3 DOWNSTREAM FACE

————

PHOTO ¥4 EMERGENCY SPILLWAY
APPROACH CHANNEL

e e ———— e e = n




PHOTO ®5 EMERGENCY SPILLWAY
DISCHARGE CHANNEL

PHOTO™s PRINCIPAL SPILLWAY OUTLET
AND TOE DRAIN OUTLET




c s e

APPENDIX 111

F1ELD OBSERVATION




—

T-111I

(170419831 uUT 197d UAIPOOM JO PUD WEIIISUMOP PIIVIOT) OQT UOTIBAITD I® 198 WAL ¢

819pa029y uosujqoy ¥ ISTITN

400 ‘sauor ud]
goM$ ‘ePurjueisuo) pia 300 ‘uosuiqoy wyp
400 ‘ILPTITIW 20 400 ‘ueael -g

:1duuosi3g uojidadsug

ISR 1d €°7691 ISKH *1ld 0°%/%T

WAl S€°G/ :uofadadsuy jo Iwjl 3I® Iajemljel W4l Z°*/6 :UOT3IDadsuyl jJO SWI] I® UOFIRAITY [004
d.89 - 99 :@anjeiadway UTEy :a9YieaM 18 adag ¢ suoyj3dadsuy aleq

Z°L108 °*8uoq
G°199¢ °3¥] :833BUIPIOO) eJuy8agpy  ta3elg yora3ed :£3uno) SWRITIIM :wmeq duwey

1 °8®yq
uojidadsu]y r(ensyp
ISTT A29Y)

-

A VN T N, L e fu

e

ca e




¢-111

R R L T L AR

*auoy

*dvadyx ou sy 3aayy

STUNTIVA dVEdId

«auoN

*judmaAow jJo sufje ou pamoys
sjuduuByre ayj ‘iaasmoy cJudwuUIIIe 3yl
@1edwod 03 sJujmeap ou i iayy

ISTWD FHL 40
INZWNDITV TVINOZINOH
ANV TVOIL¥3A

*auopy

*sadots
juswinge pug JUIWNUBQUWa 3Y3J UO
UoF801a 30 Fuiydnors ou sy aiayg

SAJOTS INAWLNEY QNV
INTOINVENE 30 NOISO¥3
Y0 ONIHONOTIS

*3uoy

*203 92yl puodaq 10 3B FJupyoerd
10 JUGWIAOW TBNSNUN OU S} 213YyJ

301l JFHL GNOA3dY
¥0 IV ONINOVHD ¥O
INIWIAOH TVASANA

*3uopN

*3TQFSTA 213 SYOBID IDBJINE O

SXOVID AOVAINS

SNOILVANZWHOOM 40 SNYVHIY

SNOILVAYASHO

40 NOILVNIWVX3 TVASIA

D.P . e s

INFDINVIRE

v.}t“ﬂ'}

e R T

IR e i . Y

L2

AiEaac

»

PN
4L ca

K ¥

S
S AEB

[

-




€-111

*3dwjans punoif ayi 3w umop
IND 3q PINOYS 3313 AWPID WL

*203 WE313IBUMOPp
Yl I® 3313 JepID [IVWS ¥ ST 31IY]
*88%18 YITA pPaaaaod 31w 38310 Y3

puv sadols weaxijsumop puv wwailsdn ayy NOIIV1aDdA
*8ARTD SNOIDEBIIW
*JuoN ‘ap3eerd Y81y jo €318[8UOD E[]O8 EBIAIY STVINAIVH
«ad3d 3431 woaj Sujwod
‘ujm/{e8 ¢ 03 7 Inoq¥ jo AOTJ ® BT 313Yyy
+3273n0 Aemyyjds yedyouyad ayy jo
WB8I2 3923 1 Inoqe pIIWdD0] IPTINO
«duoN ulRip 303 g YSuUl-9 ¥ ST Iaayy SNIVEQ
*duoyN +38wdaas ayqEadnjIou ou B8] IY] A9V433S TIGVIOIION ANV
*8310333p ITQEIDTIOU OU Y3IJA
«duOoN 91qevIs sawadde uojjepunoy Ayl NO11VaNNod

SNOILVANTWHOOAY 30 SXYVWAY

SNOILVAYASE0

40 NOILVNIKWVXI TVASIA

INTOINVENE

;&
Ay

3

- g, Y oo -
. e ,,..'ii'(‘ ;&,b,,-.,«. atawe,

i

-v




y-111

*100d TPWIOU JA0Q® WIS [OIJUOD

43 YIJA I70AIISII W3 JO WOIJ0q Y3 I®

P33800T 87 231%8 avays youj-gy Uy *3I99}a
Aen111ds Tedioutad 3 jo weaaisdn 393 ¢y
*IUON INOQE PIJEBIO] 8] IATeA 9388 Louafiawe uy

ALVO AONADEEA

‘jueq IJOA1IISII IyB8ja
*JUON Y3 wo13 epuaiIxd 19yd adeys-y uspooa y

S¥a1d ANV _3oaIdg

*uyseq BUTITII6 [PINIPU J[EEWS ©
03U}l mo13 saIssed IVYI LD YOUI-4
*2uoN ® 8] 397INO [auueyd 3BaIwYIS|p ]

TINNVHD IDUVHOS1d

*Juoy *1J0AII831 Y3 8] Tauueyd yoeoadde ayy

TANNVHD HOVOuddV

*UOJIJPUOD JUITTIOAD
U S} 3] °33A0D RIB1 yseil eI

® YIA 33TUF-dOIp Y3 IAOQE PIPuUIIXI
8T dRD YOUT-9C V cIludmiueqEd ayj jo
swaa3isdn 3233 ¢ InOQE PpaIEO0] I28}a
JaTug~doap (g)) ¥djd (wIam pajedniaod

*auoN Youi-0f ® 81 U008 Joa3u00 Y SNOI1D3S T0ULNOD
SNOLLVANINWOOAY ¥O0 SYYVWAY SNOILVA¥3ASEO 40 NOILVNIWVXA TVOSIA

AVATII4S TVAIONINd

[y - e e e ——

— e o

-

- ew -




S-111

*JuoN

*UEpP I JO 903 Y3 moydq

3393 0T INOQP [IVUBYD MEIIISUMOP IY3
aa3ud uayy uyerd poorj ayjy ojug
A1daeys doap TTJA mOT4 -12A0> sseal
poo8 e sey Tauuwyd afawyodsyp Byl

TANNVHD 2J¥VHOS1A

*aduevijua Leayyyds
£dus8iswe a3yl woiy parom
9q pInoys owi 3Bei039
pue 8380Q WnujENIe® I

cTauuwyd

yoeoadde a3yl uy paiwdo07 yowa aBwiogs
{elam ® pu®P 831¥0Q WNUIWN]® OA] II®
313y] +213A0D sse1¥ pool yim adoys
PIT® ® 8] Tauueyd yowoadde ayy

TINNVHD HOVOuddVv

*2uoN

*13A0> ssvi1l

poo8 w s8] 213yl cIjuamainge Y82
a3 uy [aUBBYd uado uIlaead

U® ST UOJIDIS [0a3U0D Y]

SNOILD3S 10¥1INOD

SNOILVANTWHOOM ¥O SYUVWAM

SNOILVA¥ISEO

40 NOILVNIRVXII TVASIA

—

S e - e ew -

AVMT11dS ADNADWANA

rr-

Y

M ‘3&‘“‘“ i 2N v,

¥

PR

O




9-111

*Bep 33 jo
18310 3] 3A0Qe puaix? 03
d70A19821 33 uy payreisuj

3q pynoys a%e8 jjeas y

+98e3 33®3s ou 8T aavyy

qOVOIVL1S
*UON *81932w02za1d ou a3ie aaayy SYALANOZAId
*duoN *S8119M ou Jaw aaayy SYIAN
°duopN *8TT3A ou 3ae aiayy ST1IM NOILVANESEO
*e91F JjeIpawmy ay3 ug
*auoN

SJjusmnuowm umouy Ou aae axaYyy

SAIAUNS/NOYIVINIHNNON

NOILVANAWWOOTY YO SHHVHAY

SNOI1VANISHO

NOILVINTWNYLSNI

40 _NOILVNINWVXZ TVASIA

Ll'
4 B e e e Wty § e S M ADGE u..:.\.,‘....v.ﬂm,‘i

2
~

(2N

e e e TR , —n

iﬁx,; L

P TR
v e

N}

e




{-111

CAL

2
e
RL N

*2U0N

TP
o S

vy

M.
e

. 8

4 e - - — e

«IJ0AI9831 943 U] UOFIVIUIWIPIS
21ENTEA® 03 I[QEBUN SBA WEIJ UOTIDAASVT YI NOIIVINENIAES

*3uoN

sguUTel JUaD3L 03 Inp Lppnm

ATowa131xa 8BA 1JOAI9831 ML °JIJOAIISAI

ay3 punole SJIqap OU 8] iYL °-Pp3pooa
AT1a®Y 813Ylo 3Y3j puw possead sadols 94l $3401S

3Te4 Yapa a1Iua8 3ae sadoTs 110A19831 Yl

SNOTLVANFWHOOTY ¥0 SHUVKAYH

SNOILVANASEO NOIIVNIWVXE TVASIA

— e e ettt ettt

-

HIOAYASTY




8-111

~~ swiggh-

*I7e3 wep ay3 pynoys 3aBewep awos

NOIIVINdod
uUyeISNS PINOD JIBY3 BIIP WEAIJBUMOP QNV SFWOH J0O
*JuoN 343 Uy 83WOY ¢ INOQE® II® IaIY] *ON ALVHIXOuddVv
!
*83313 .
jo seaae TTews 2mWos YIJA ssvad L1jaemyad 87} .
*3uUoN uoyieladaa ayj °prIEW 03 2TIuaB aie sadors ayg S34071S '
]
*Iauueyd WEeal1ls Iyl [uore S1IAQIP ITIIIT
87 a13y] -uyeyd poory 3yl Bujaapioq
JudmMUEqEd peol Yl YIya IpIA
3933 007 Inoqe® 87 uyed poory ayg
*eTTm ® Inoqe® 103 gC I3Inoy °S °q (°013 ‘sIugaq
Buore siapuwsm puv moOITRys puw ‘SNOI1ONYISEO0)
* 3uopN MO1IBU 8] TaUURYD WPIIISUMOP IY] NOL1IGNOD

SNO

< 40

SNOI IVANISE0

_d0 NOIIVNIWVX3 ‘TVOASIA

TANNVHD RVZE1SNMOQ

3

v
L

4.

Sty atrem 0 R

g
TR

£

oY

-




e

APPENDIX IV

ENGINEERING AND CONSTRUCTION DATA

w e

IS
s oa

R o,

N 1. .

-




APPENDIX IV

ENGINEERING AND CONSTRUCTION DATA

s

_— A T e o W o @ St -

¥




35S - 528 U § Defaniete NT f AGRICULTURE
bov. 307 SOIL CUNSERVATION SERVICE
SOIL INVESTIGATION TO DETERMINE SUITABILITY OF PROPOSED POND SITE
FARMER'S mwu.,: b Lo a2 DISTRICT ol S,

DATE L L7 /L7 ¥ COUNTY 11 1. €A
8 C. 8. PHOTO SHEFT No WORK UNIY Zf g *—

WATERSHEL AREA MEASLREMENTY

iy
CROPLAND _4f_ . ACRFS PASTURE _Z9¢_ ACRES Anall
WOODLANNDA# L ACRFS TOTAL ¥ 2 2 ACRFS| POND CLASS | WORK l"d'T CONS raf’;momst

SKETCH OF PROPOSED PUND SHOWING WHERE RORINGS WERE MADE (Approx scale l7 foet)
Lin 0.0 «wreronce Prunt A cOntar ne of Sum ond idennly on shenk
I ~—{»-—4---J -t ot »—T-q
—-
% +

; |

ﬁ-ﬂ—’» —_—— q-—lm_?_ J,{; T —

t ¢ ) ' ) i 1
— — 4 — —

T AEEERN

Ty I )
+ t X —
L -+ ; #% + & o

N ¢

{

-+

i

e it SIGNATURE & TITLE 2ok

f

: ! I
T -
O T_T—W ﬁ_.:HJ
I,L '
—d j o —
'V L.
. ‘ ]
t |
—— U
| .
L P
SHOW) BORING NUMBER AND PROFILE
D}‘Y‘TH: Make ynd list dawm 310 ond wpiliway borings 1113t then ponded arem end Mormas svt Dovings seperaly @i wevtunl vad ine
QC’A] }"' K nnieed o dack wherw necessary!  Show wa'er tebic eewabons tn dam site Sonngs
SR £ EY TR LT E8 L) 10 ST 21 50 R VD EVERED
C’ i (ll‘;?*‘q"’ r';‘, t, / . | . ’
s lele i cle |
—-— —_ -‘ —_— . —
B Y b qgi4¢ < §
- yy
—_.1 .f— T .". ; ,.'_ - - — —
1y Je ) Me, o o isye 1 id
S £ h 1 te: . L{/ J_
. R SR LTS :
— +--4 R § W
4 f |
( VK*-J—J. ;,_#_
R ETEE .
-__LjL.'.f SR
SR O S AR I A 1 —
N
d b

I\

BORINGS VaA0E (11 _

e e e ~ e o s —— -y v .




-

v

RTSC-NE-ENG-230
Feb. 1970

PRENRPUSUEEFI Y S o o

U. S. Department of Agriculture
30il Conservation Scervice
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1. Recommended Guidelines for Safety Inspection-of Dams, Office of the
Chief of Engineers, Department of the Army, Washington, D. C.

2. HEC-1DB Flood Hydrograph Package, (Hydrologic Engineering Center, U.
S. Army Corps of Engineers, September 1978.)

3. "Probable Maximum Precipitation Estimates, United States East of the

105¢h Meridian," Hydrometeorological Report No. 51, (U. S. Weather Bureau,
June 1978).

4. "Rainfall Frequency Atlas of the Unites States™, Technical Paper No.
40, (U.S. Weather Bureau, May 1961).
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