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Athens County, Waterloo Township
Inspection Date: May 23, 2007

In accordance with Ohio Revised Code Section 1521.062, the owners of dams must monitor,
maintain, and operate their dams safely. Negligence of owners in fulfilling these
responsibilities can lead to the development of extremely hazardous conditions to downstream
residents and properties. In the event of a dam failure, owners can be subject to liability claims.

The Chief of the Division of Water has the responsibility to ensure that human life, health, and
property are protected from the failure of dams. Conducting periodic safety inspections and
working with dam owners 10 maintain and improve the overall condition of Ohio dams are vital
aspects of achieving this purpose.

Representatives of the Chief conducted this inspection to evaluate the condition of the dam and
its appurtenances under authority of Ohio Revised Code Section 1521.062. In accordance with
Ohio Administrative Code Rule 1501:21-21-03, the owners of dams must implement all
remedial measures listed in the enclosed report.

Division of Water = 2045 Morse Road, Bidg. B-2 » Columbus, Ohio 43229-6693
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Required Remedial Measures

The requirements listed below are based on observations made during inspection, calculations performed,
and requirements of the Ohio Administrative Code (OAC). A checklist noting all observations made during
the inspection has been enclosed in Section 3. References to right and left in this report are oriented as if
you were standing on the dam crest and looking downstream.

Engineer Repairs and Investigations: The owner must retain the services of a professional engineer to
address the following items. Plans, specifications, investigative reports, and other supporting
documentation, as necessary, must be submitted to the Division of Water for review and approval prior to
construction. These items have been noted previously and the appropriate time period for completion has
already been exceeded. A record of all repairs should be included in the operation, maintenance, and
inspection manual.

1. The dam’s discharge/storage capacity must be sufficient to safely pass the required design flood. Perform
a hydrologic and hydraulic study to determine the adequacy of the dam’s discharge/storage capacity to
safely pass the required design flood. Prepare plans and specifications as necessary to increase the
discharge/storage capacity to pass the required design flood. In accordance with OAC Rule 1501:21-1 3-02,
the minimum design flood for Class I dams is 100 percent of the Probable Maximum Flood or the critical
flood. See the Flood Routing Summary in Section 2 of this report for additional information.

Owner Repairs: The owner must address the following items. The owner may hire a contractor or perform
the work him or herself. Repair activities should be documented in the operation, maintenance, and
inspection manual.

1. The lake drain must be functional. Perform routine maintenance of the lake drain. The maintenance
should be performed annually and should include operation and lubrication of the sluice gate in accordance
with the manufacturer’s specifications. See the “Lake Drains™ fact sheet included in this section for
additional information. Contact the Division of Water if the lake drain becomes inoperable.

2. Remove the debris from the low-flow inlet of the principal spillway. See Discussion Item A included in
this section for additional information.

3. Remove the brush from the riprap on the upstream slope, in the plunge pool, and from the right groin.
Removal of the trees near the right groin is recommended. Seed all disturbed areas to establish a proper
grass cover. See the “Trees and Brush” fact sheet included in this section for additional information.

4. Mow all vegetation on the embankment and in the emergency spillway at least twice per year. See the
“Ground Cover” fact sheet included in this section for additional information.

Owner Dam Safety Program: In accordance with Ohio Revised Code (ORC) Section 1521.062, the
owner of a dam shall maintain a safe structure and appurtenances through inspection, maintenance, and
operation. A dam, like any other part of the infrastructure, will change and deteriorate over time.
Appurtenances such as gates and valves must be routinely exercised to ensure their operability. Inspection
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and monitoring of the dam identifies changing conditions and problems as they develop, and maintenance
prevents minor problems from developing into major ones. Dams must have these procedures documented
in an operation, maintenance, and inspection manual (OMI).

Despite efforts to provide sufficient structural integrity and 10 perform inspection and maintenance, dams
can develop problems that can lead to failure. Early detection and appropriate response arc crucial for
maintaining the safety of the dam and downstream people and property. The ORC requires the owner to
fully and promptly notify the Division of Water of any condition which threatens the safety of the structure.
A rapidly changing condition may be an indication of a potentially dangerous problem. The Dam Safety
Engineering Program can be contacted at 614/265-6731 during business hours or at 614/799-9538 after
business hours. Dams must have emergency preparedness procedures documented in an emergency action
plan (EAP).

The owner must address the following items.

1. The Emergency Action Plan must be updated to address items 7 and 3 in the Division of Water letter of
April 4,2003. A copy of the letter is included in this section, The inundation maps are sufficient for now,
but will need to be updated when the hydraulics and hydrology are addressed or if more downstream
development occurs (likely within 10 years). ltem 4 of the letter has been addressed.

2. This dam must have an operation, maintenance, and inspection manual (OMI) in accordance with OAC
Rule 1501:21-21-04. Prepare and submit an OMI manual. In general, your current procedures and
checklists are acceptable. Guidelines for the preparation of an OMI manual are included with this report.

3. Monitor the condition of the spillway riser and the concrete cradle at the outlet yearly for further
cracking and efflorescence. See Photograph No. 3. See the “problems with Concrete Materials™ fact sheet
included in this section for guidance in monitoring the spillway system and for additional information.

4. Monitor the flow exiting the toe drains monthly for any signs of increased flow, muddy flow, or

instability on or adjacent to the embankment. See the “Seepage Through Earthen Dams™ fact sheet included
in this section for guidance in monitoring the toe drains and for additional information.

A R y
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val A. Zampedro/P E. Date /K&ith R. Banackowski, P.E. Date
Project Engineer Program Manager

Dam Safety Engineering Program On behalf of Deborah F. Hoffman, Chief
Division of Water Division of Water

This inspection was performed pursuant to the authority granted to the Chief of the Division of Water
in ORC Section 1521.062.
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Ohio Department of Natural Resources

BOB TAFT. GOVERNOR : SANMUEL W SPECK, DIRECTOR

— James R. Morris @ Chief
Division of Water

April 4, 2003

Mr, Terry Courtney,
Secretary-Treasurer

Hocking Conservancy District
560 West Union Street
Athens, OH 45701-2331

RE: Margaret Creek Structures No. 1, 4, 5 and 6

Athens County
File Numbers: 9121-008, 9220-003, 9220-002, and 9221-001

Dear Mr. Courtney:

On March 5, 2003, the Division of Water, Dam Safety Engineering Program, received emergency
action plans for Margaret Creek Structures No. 1,4,5,and 6. We have completed our review of the
submitted information and have the following comments.

1. Inundation maps showing the effect of the Design Flood and the Design Flood plus failure of
the dams must be included.

On Page C-1 of the plans, it indicates the Margaret Creek Conservancy District maintains a
list of local contractors and sources of construction repair materials. Please include this list
in the emergency action plans.

@ Actions to be taken during periods of darkness, and alternate means of communication must

be included.

4, On Page 8 of the plans, the area code for the ODNR, Division of Water is incorrect. It
should be 614.

Please make revisions in accordance with the above comments. The emergency action plans must be
resubmitted for review. If you should have any questions or would like to schedule a meeting to
discuss your emergency action plans, please contact me at 614/265-6760.

Sincerely,

Val A. Zampedro, P.L.

Project Engineer

Dam Safety Engineering Program
Division of Water

1939 Fountain Square Court. Columbus, Ohio 43224-13336  (614) 265-6717



Discussion ltems

A. Spillway inlets should be kept clear of any obstructions such as leaves, twigs, logs, brush, and sediment.
An obstructed inlet reduces the flow capacity of the spillway, and may also increasc the normal pool
clevation. Both factors can reduce the total discharge and available flood storage of the dam, thereby
increasing the potential for overtopping during a severe flood event. Overtopping can cause Severe erosion
of earthen embankments, which can lead to failure of the dam.
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Ohio Department of Natural Resources
Division of Water Fact Sheet

Fact Sheet 94-31

Dam Safety: Seepage Through Earthen Dams

ontrary to popular opinion, wet areas down

stream from dams are not usually natural

springs, but seepage areas. Even if natural
springs exist, they should be treated with suspicion and
carefully observed. Flows from ground-water springs
in existence prior to the reservoir would probably
increase dueto the pressure caused by the pool of water
behind the dam.

All dams have some seepage as the impounded water
secks paths of least resistance through the dam and its
foundation. Seepage must, however, be controlled to
prevent erosion of the embankment or foundation or
damage to concrete structures.

Detection

Seepage can emerge anywhere on the downstream
face, beyond the toe, or on the downstream abutments
at elevations below normal pool. Seepage may vary in
appearance froma"soft," wetareato a flowing "spring."
It may show up first as an area where the vegetation is
lush and darker green. Cattails, reeds, mosses, and
other marsh vegetation often become established in a
seepage arca. Another indication of seepage is the
presence of rust-colored iron bacteria. Due to their
nature, the bacteria are found more often where water
is discharging from the ground than in surface water.
Seepage can make inspection and maintenance diffi-
cult. It can also saturate and weaken portions of the
embankment and foundation, making the embank-
ment susceptible to earth slides.

If the seepage forces are large enough, soil will be
eroded from the foundation and be deposited in the
shape of a cone around the outlet. If these "boils"
appear, professional advice should be sought immedi-
ately. Seepage flow which is muddy and carrying
sediment (soil particles) is evidence of "piping," and
will cause failure of the dam. Piping can occur along a
spillway and other conduits through the embankment,

and these areas should be closely inspected. Sinkholes |

may develop on the surface of the embankment as
internal erosion takes place. A whirlpool in the lake
surface may follow and then likely a rapid and com-
plete failure of the dam. Emergency procedures, in-
cluding downstream evacuation, should be imple-
mented if this condition is noted.

Seepage can also develop behind or beneath concrete
structures such as chute spillways or headwalls. Ifthe
concrete structure does not have a means such as weep
holes or relief drains to relieve the water pressure, the
concrete structure may heave, rotate, or crack. The
effects of the freezing and thawing can amplify these
problems. It should be noted that the water pressure
behind or beneath structures may also be due to infil-
tration of surface water or spillway discharge.

A continuous or sudden drop in the normal lake level
is another indication that seepage is occurring. In this
case, one or more locations of flowing water are
usually noted downstream from the dam. This condi-
tion, in itself, may not be a serious problem, but will

- require frequent and close monitoring and profes-

sional assistance.

Control

The need for seepage control will depend on the
quantity, content, and location of the seepage. Reduc-
ing the quantity of seepage that occurs after construc-
tion is difficult and expensive. It is not usually at-
tempted unless the seepage has lowered the pool level
or is endangering the embankment or appurtenant
structures. Typical methods used to control the quan-
tity of seepage are grouting or installation of an up-
stream blanket. Ofthese methods, grouting is probably
the least effective and is most applicable to leakage
zones in bedrock, abutments, and foundations. These
methods must be designed and constructed under the
supervision of a professional engineer experienced
with dams.

Continued on back!




Controlling the content of the seepage or preventing
seepage flow from removing soil particles is extremely
important. Modern design practice incorporates this
control into the embankment through the use of cut-
offs, internal filters, and adequate drainage provisions.
Control at points of seepage exit can be accomplished |
after construction by installation of toe drains, relief ‘
wells, or inverted filters.

Weep holes and relief drains can be installed to
relieve water pressure or drain seepage from behind or
beneath concrete structures. These systems must be
designed to prevent migration of soil particles but still
allow the seepage to drain freely. The owner must
retain a professional engineer to design toe drains,
reliefwells, inverted filters, weep holes, orreliefholes.

Monitoring

Regular monitoring is essential to detect seepage and
prevent dam failure. Knowledge of the dam's history
is important to determine whether the seepage condi-
tion is in a steady or changing state. It is important to |
keep written records of points of seepage exit, quantity
and content of flow, size of wet area, and type of
vegetation for later comparison. Photographs provide
invaluable records of seepage.

All records should be kept in the operation, mainte-
nance, and inspection manual for the dam. The inspec-

tor should always look for increases in flow and
evidence of flow carrying soil particles, which would |

Bob Taft Governor «

Samuel W. Speck Director

indicate that a more serious problem is developing.
Instrumentation can also be used to monitor seepage.
V-notch weirs can be used to measure flow rates, and
piezometers may be used to determine the saturation
level (phreatic surface) within the embankment.

Regular surveillance and maintenance of internal
embankment and foundation drainage outlets is also
required. The rate and content of flow from each pipe
outlet for toe drains, relief wells, weep holes, and relief
drains should be monitored and documented regularly.
Normal maintenance consists of removing all obstruc-
tions from the pipe to allow for free drainage of water
from the pipe. Typical obstructions include debris,
gravel, sediment, and rodent nests. Water should not
be permitted to submerge the pipe outlets for extended
periods of time. This will inhibit inspection and
maintenance of the drains and may cause them to clog.

Any other questions, comments concerns, or fact
sheet requests, should be directed to the Division of
Water at the following address:

Ohio Department of Natural Resources
Division of Water
Dam Safety Engineering Program
2045 Morse Road
Columbus, Ohio 43229-6605
Voice: (614) 265-6731 Fax: (614) 447-9503
Website: http://www.dnr.state.oh.us/water

Dick Bartz Chief

R 07/08/99
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 Division of Water Fact Sheet

Fact Sheet 99-56

Dam Safety: Problems with Concrete Materials

isual inspection of concrete will allow for the
detection of distressed or deteriorated areas. Prob-
lems with concrete include construction errors,

disintegration, scaling, cracking, efflorescence, erosion,
spalling, and popouts.

Construction Errors

Errors made during construction such as adding im-
proper amounts of water to the concrete mix, inadequate
consolidation, and improper curing can cause distress
and deterioration of the concrete. Proper mix design,
placement, and curing of the concrete, as well as an
experienced contractor are essential to prevent construc-
tion errors from occurring. Construction errors can lead
to some of the problems discussed later in this fact sheet

bugholes can be observed after construction.

Honeycombing can be recognized by exposed coarse
aggregate on the surface without any mortar covering or
surrounding the aggregate particles. The honeycombing
may extend deep into the concrete. Honeycombing can
be caused by a poorly graded concrete mix, by too large
of a coarse aggregate, or by insufficient vibration at the
time of placement. Honeycombing will result in further
deterioration of the concrete due to freeze-thaw because
moisture can easily work its way into the honeycombed
areas. Severe honeycombing should be repaired to pre-
vent further deterioration of the concrete surface.

Bugholes is a term used to describe small holes (less
than about 0.25 inch in diameter) that are noticeable on

the surface of the concrete. Bugholes are generally |
caused by too much sand in the mix, amix thatis too lean, |

or excessive amplitude of vibration during placement.
Bugholes may cause durability problems with the con-
crete and should be monitored.

Disintegration and Scaling

Disintegration can be described as the deterioration of
the concrete into small fragments and individual aggre-
gates. Scaling is a milder form of disintegration where
the surface mortar flakes off. Large areas of crumbling
(rotten) concrete, areas of deterioration which are more

thickness), and exposed rebar indicate serious concrete

than about 3 to 4 inches deep (depending on the wall/slab |

deterioration. If not repaired, this type of concrete dete-
rioration may lead to structural instability of the concrete
structure. A registered professional engineer must pre-
pare plans and specifications for repair of serious con-
crete deterioration. For additional information, see the
“Concrete Repair Techniques” fact sheet.

Disintegration can be a result of many causes such as
freezing and thawing, chemical attack, and poor con-
struction practices. All exposed concrete is subject to
freeze-thaw, but the concrete’s resistance to weathering
is determined by the concrete mix and the age of the
concrete. Concrete with the proper amounts of air, water,
and cement, and a properly sized aggregate, will be much

such as scaling and cracking. Honeycombing and ' more durable. In addition, proper drainage is essential in

preventing freeze-thaw damage. When critically satu-
rated concrete (when 90% of the pore space in the

| concrete is filled with water) is exposed to freezing

temperatures, the water in the pore spaces within the
concrete freezes and expands, damaging the concrete.
Repeated cycles of freezing and thawing will result in
surface scaling and can lead to disintegration of the
concrete. Hydraulic structures are especially susceptible
to freeze-thaw damage since they are more likely to be
critically saturated. Older structures are also more sus-
ceptible to freeze-thaw damage since the concrete was
not air entrained. In addition, acidic substances in the
surrounding soil and water can cause disintegration of
the concrete surface due to a reaction between the acid
and the hydrated cement.

Cracks

Cracks in the concrete may be structural or surface
cracks. Surface cracks are generally less than a few
millimeters wide and deep. These are often called hair-
line cracks and may consist of single, thin cracks, or
cracks in a craze/map-like pattern. A small number of
surface or shrinkage cracks is common and does not
usually cause any problems. Surface cracks can be
caused by freezing and thawing, poor construction prac-
tices, and alkali-aggregate reactivity. Alkali-aggregate
reactivity occurs when the aggregate reacts with the
cement causing crazing or map cracks. The placement of

Continued on back!




new concrete over old may cause surface cracks to
develop. This occurs because the new concrete will
shrink as it cures. Surface cracks in the spillway should
be monitored and will need to be repaired if they deterio-
rate further.

Structural cracks in the concrete are usually larger than
0.25 inch in width. They extend deeper into the concrete
and may extend all the way through a wall, slab, or other
structural member. Structural cracks are often caused by
settlement of the fill material supporting the concrete
structure, or by loss of the fill support due to erosion. The
structural cracks may worsen in severity due to the forces
of weathering. A registered professional engineer knowl-
edgeable about dam safety must investigate the cause of
structural cracks and prepare plans and specifications for
repair of any structural cracks. For additional informa-
tion. see the “Concrete Repair Techniques™ fact sheet.

Efflorescence

A white, crystallized substance, known as efflores-
cence, may sometimes be noted on concrete surfaces,
especially spillway sidewalls. It is usually noted near
hairline or thin cracks. Efflorescence is formed by water
seeping through the pores or thin cracks in the concrete.
When the water evaporates, it leaves behind some min-
erals that have been leached from the soil, fill, or con-
crete. Efflorescence is typically not a structural problem.
Efflorescence should be monitored because it can indi-
cate the amount of seepage finding its way through thin
cracks in the concrete and can signal areas where prob-
lems (i.e. inadequate drainage behind the wall or deterio-
ration of concrete) could develop. Also, water seeping
through thin cracks in the wall will make the concrete
more susceptible to deterioration due to freezing and
thawing of the water.

Erosion

Erosion due to abrasion results in a worn concrete
surface. It is caused by the rubbing and grinding of
aggregate or other debris on the concrete surface of a
spillway channel or stilling basin. Minor erosion is not a
problem but severe erosion can jeopardize the structural
integrity of the concrete. A registered professional engi-
neer must prepare plans and specifications for repair of
this type of erosion if it is severe.

Erosion due to cavitation results in a rough, pitted |
concrete surface. Cavitation is a process in which subat- |

Bob Taft Governor ®

Samuel W. Speck Director

mospheric pressures, turbulent flow and impact energy
are created and will damage the concrete. If the shape of
the upper curve on the ogee spillway is notdesigned close
to its ideal shape, cavitation may occur just below the
upper curve, causing erosion. A registered professional
engineer must prepare plans and specifications for repair
of this type of erosion if the concrete becomes severely
pitted which could lead to structural damage or failure of
the structure.

Spalling and Popouts

Spalling is the loss of larger pieces or flakes of concrete.
It is typically caused by sudden impact of something
dropped on the concrete or stress in the concrete that
exceeded the design. Spalling may occur on a smaller
scale, creating popouts. Popouts are formed as the water
in saturated coarse aggregate particles near the surface
freezes, expands, and pushes off the top of the aggregate
and surrounding mortar to create a shallow conical de-
pression. Popouts are typically not a structural problem.

' However, if a spall is large and causes structural damage,

a registered professional engineer must prepare plans
and specifications to repair the spalling.

Inspection and Monitoring

Regular inspection and monitoring is essential to detect
problems with concrete materials. Concrete structures
should be inspected a minimum of once per year. The
inspector should also look at the interior condition of
concrete spillway conduit. Proper ventilation and con-
fined space precautions must be considered when enter-
ing aconduit. Itis important to keep written records of the
dimensions and extent of scaling, disintegration, efflo-
rescence, honeycombing, erosion, spalling, popouts, and
the length and width of cracks. Structural cracks should
be monitored more frequently and repaired if they are a
threat to the stability of the structure or dam. Photographs
provide invaluable records of changing conditions. A
rapidly changing condition may indicate a very serious
problem, and the Dam Safety Engineering Program
should be contacted immediately. All records should be
keptin the operation, maintenance, and inspection manual
for the dam.

Any other questions, comments concerns, or fact sheet
requests, should be directed to the Division of Water at
the following address:

Ohio Department of Natural Resources
Division of Water
Dam Safety Engineering Program
1939 Fountain Square, Building E-3
Columbus, Ohio 43224-1336
(614) 265-6731 (Voice) (614) 447-9503 (Fax)
http://www.dnr.state.oh.us/odnr/water/

James R. Morris, P.E. Chief

107/08/99
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Ohio Department of Natural Resources
Division of Water Fact Sheet

Fact Sheet 99-54

Dam Safety: Ground Cover

are an important part of dam maintenance. Prop-

erly maintained vegetation can help prevent ero-
sion of embankment and earth channel surfaces, and aid
in the control of groundhogs and muskrats. The uncon-
trolled growth of vegetation can damage embankments
and concrete structures and make close inspection diffi-
cult.

The establishment and control of proper vegetation

Grass vegetation is an effective and inexpensive way to
prevent erosion of embankment surfaces. If properly
maintained, it also enhances the appearance of the dam
and provides a surface that can be easily inspected. Roots
and stems tend to trap fine sand and soil particles,
forming an erosion-resistant layer once the plants are
well established. Grass vegetation may not be effective
in areas of concentrated runoff, such as at the contact of
the embankment and abutments, or in areas subjected to
wave action.

Common Problems

Bare Areas

Bare areas on an embankment are void of protective
cover (e.g. grass, asphalt, riprap etc.). They are more
susceptible to erosion which can lead to localized stabil-
ity problems such as small slides and sloughs. Bare areas
must be repaired by establishing a proper grass cover or
by installing other protective cover. If using grass, the
topsoil must be prepared with fertilizer and then scarified
before sowing seed. Types of grass vegetation that have
beenused ondams in Ohio are bluegrass, fescue, ryegrass,
alfalfa, clover, and redtop. One suggested seed mixture
is 30% Kentucky Bluegrass, 60% Kentucky 31 Fescue,
and 10% Perennial Ryegrass. Once the seed is sown, the
area should be mulched and watered regularly.

Erosion

Embankment slopes are normally designed and con-
structed so that the surface drainage will be spread out in
a thin layer as “sheet flow” over the grass cover. When
the sod is in poor condition or flow is concentrated at one
or more locations, the resulting erosion will leave rills
and gullies in the embankment slope. The erosion will
cause loss of material and méake maintenance of the
embankment difficult. Prompt repair of the erosion is

required to prevent more serious damage to the embank-
ment. Iferosion gullies are extensive, aregistered profes-
sional engineer may be required to design a more rigid
repair such as riprap or concrete. Minor rills and gullies
can be repaired by filling them with compacted cohesive
material. Tapsoil should be a minimum of 4 inches deep.
The area should then be seeded and mulched. Not only
should the eroded areas be repaired, but the cause of the
erosion should be addressed to prevent a continued
maintenance problem.

Footpaths

Paths from animal and pedestrian traffic are problems
common to many embankments. If a path has become
established, vegetation in this area will not provide
adequate protection and a more durable cover will be
required unless the traffic is eliminated. Gravel, asphalt,
and concrete have been used effectively to cover foot-
paths. Embedding railroad ties or other treated wood
beams into an embankment slope to form steps is one of
the most successful and inexpensive methods used to
provide a protected pathway.

Vehicle Ruts

Vehicle ruts can also be a problem on the embankment.
Vehicular traffic on the dam should be discouraged
especially during wet conditions except when necessary.
Water collected in ruts may cause localized saturation,
thereby weakening the embankment. Vehicles can also
severely damage the vegetation on embankments. Worn
areas could lead to erosion and more serious problems.
Ruts that develop in the crest should be repaired by
grading to direct all surface drainage into the impound-
ment. Bare and eroded areas should be repaired using the
methods mentioned in the above sections. Constructed
barriers such as fences and gates are effective ways to
limit access of vehicles.

Improper Vegetation

Crown vetch, a perennial plant with small pink flowers,
has been used on some dams in Ohio but is not recom-
mended (see Figure 1). Ithides the embankment surface,
preventing early detection of cracks and erosion. Itis not
effective in preventing erosion.

Continued on back!




Figure 1: Crown Vetch
(Source: htp:/www.vg.com)

Vines and woody vegetation such as trees and brush
also hide the embankment surface preventing early de-
tection of cracks and erosion. Tall vegetation also pro-
vides a habitat for burrowing animals. All improper
vegetation mustbe removed from the entire embankment
surface. Any residual roots that are larger than 3 inches
in diameter must be removed. All roots should be re-
moved down to a depth of at least 6 inches and replaced
with a compacted clay material; then 4 inches of topsoil
should be placed on the disturbed areas of the slope.
Finally, these areas must be seeded and mulched to
establish a proper grass cover. '

- Maintenance

Fmbankments, areas adjacent to spillway structures, veg-

' etated channels, and other areas associated with a dam

require continual maintenance of the vegetal cover. Removal

. of improper vegetation is necessary for the proper mainte-
. nance of a dam, dike or levee. All embankment slopes and
- vegetated earth spillways should be mowed at least twice a

vear. Reasons for proper maintenance of the vegetal cover
include unobstructed viewing during inspection, mainte-

" pance of a non-erodible surface, discouragement of burrow-

ing animal habitation, and aesthetics.

Common methods for control of vegetation include the use
of weed trimmers or power brush-cutters and mowers. Chemi-
cal spraying to kill small trees and brush is acceptable if
precautions are taken to protect the local environment. Some
chemical spraying may require proper training prior to
application. Additional information can be found on the
Trees and Brush Fact Sheet.

Any other questions, comments concerns, or fact sheet
requests, should be directed to the Division of Water at the
following address:

Ohio Department of Natural Resources
Division of Water
Dam Safety Engineering Program
2045 Morse Road
Columbus, Ohio 43229-6693
Voice: (614) 265-6731 Fax: (614) 447-9503
Website: http://www.dnr.state.ch.us/water

Bob Taft Governor » Samuel W. Speck Director « Dick Bartz Chief
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Ohio Department of Natural Resources
Division of Water Fact Sheet

Fact Sheet 94-28

Dam Safety: Trees and Brush

umportant part of dam maintenance. Properly main

tained vegetation can help prevent erosion of embank-

ment and earth channel surfaces, and aid in the control of

groundhogs and muskrats. The uncontrolled growth of veg-

etation can damage embankments and concrete structures and
make close inspection difficult.

T he establishment and control of proper vegetation is an

Trees and Brush

Trees and brush should not be permitted on embankment
surfaces or in vegetated earth spillways. Extensive root systems
can provide seepage paths for water. Trees that blow down or fall
over can leave large holes in the embankment surface that will
weaken the embankment and can lead to increased erosion.
Brush obscures the surface limiting visual inspection, provides
a haven for burrowing animals, and retards growth of grass
vegetation. Tree and brush growth adjacent to concrete walls and
structures may eventually cause damage to the concrete and
should be removed.

Stump Removal & Sprout Prevention

Stumps of cut trees should be removed so vegetation can be
established and the surface mowed. Stumps can be removed
either by pulling or with machines that grind them down. All
woody material should be removed to about 6 inches below the
eround surface. The cavity should be filled with well-compacted
soil and cruss vegetation established.

Stumps of trees in riprap cannot usually be pulled or ground
down, but can be chemically treated so they will not continually
form new sprouts. Certain herbicides are effective for this
purpose and can even be used at water supply reservoirs if
applied by licensed personnel. For product information and
information on how to obtain a license, contact the Ohio Depart-
ment of Aericulture at the following address:

Ohio Department of Agriculture
Pesticide Regulation
8995 E. Main Street
Reynoldsburg, Ohio 43068
Telephone Number (614) 728-6987

These products should be painted, not sprayed, on the stumps.
Other instructicns found on the label should be strictly followed
when handling and applying these materials. Only a few com-
mercially available chemicals can be used along shorelines or
near water.

‘Embankment Maintenance
" Embankments. areas adjacent to spillway structures, vegetated
channels, and other areas associated with a dam require continual
| maintenance of the vegetal cover. Grass mowing, brush cutting,
| and removal of woody vegetation (including trees) are necessary
for the proper maintenance of a dam, dike, or levee. All
embankment slopes and vegetated earth spillways should be
mowed at least twice per year. Aesthetics, unobstructed viewing
during inspections. maintenance of a non-erodible surface, and
| discouragement of groundhog habitation are reasons for proper
| maintenance of the vegelal cover.

Methods used in the past for control of vegetation, but are now
considered unacceptable, include chemical spraying, and burning.
More acceptable methods include the use of weed whips or power
brush-cutters and mowers. Chemical spraying to first kill small trees
and brush is acceptable if precautions are taken to protect the local
environment.

It is important to remember not to mow when the embankment
is wet. Itisalso important to use proper equipment for the slope
and tvpe of vegetation to be cut. Also, always follow the
manufacturer s recommended safe operation procedures.

Any other gquestions, comments, concerns, or fact sheet
requests, should be directed to the Division of Water at the
following address:

Ohio Department of Natural Resources
Division of Water
Dam Safety Engineering Program
2045 Morse Road
Columbus, Ohio 43229-6693
Voice: (614) 265-6731 Fax: (614) 447-9503
Website: http://www.dnr.state.oh.us/water

Bob Taft Governor e Samuel W. Speck Director e Dick Bartz Chief

R 02/08/02
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Dam Safety: Lake Drains

jake irinisadevice w permitdraining areservoir,
Aiake or pond. Division of Water Administrative

Rule 1501:21-13-06 requires that all Class I, Class
II and Class Il dams include a lake drain.

Types of Drains
Common tzes of drains include the following:

& A vahzlocated in the spillway riser.

@ A corcuit through the dam with a valve at either the |

upstrzam or downstream end of the conduit.

@ A sipron system (Often used to retrofit existing
dams)

@ A gare_valve or stoplogs located in a drain control
tower

Uses of Drains
The following situations make up the primary uses of lake

Jdrains:

Emergenc:es Should serivus problems ever occur to
Sraaten the cmmediate safety of the dam, drains may be

ssed to lower e lake level to reduce the likelihood of dam
failure. Examples of such emergencies are as follows:

clogging of te spillway pipe which may lead to high lake

'avals and oveniually dam overtopping, development of

P bl

<lides or cracas inthe dam, severe seepage through the dam

which may lead to a piping failure of the dam, and partial |
' Operation and Maintenance Tips

or total collapse of the spillway system.

\{aintgnance: Some repair items around the lake and dam
can only be completed or are much easier to perform with

Commoan Maintenance Problems

Commen problems often associated with the mainte-

nance and operatior. of lake drains include the following:

# Deerorated and bent control stems and stem

guidses.

Deteriorated and separated conduit joints.
Leaky and rusted control valves and sluice gates.
Deteriorated ladders in control towers.

Deteriorated control towers.

* &+ &+ ¢ ¢

Clogging of the drain conduit inlet with sedirﬁent
and debris.

Inaccessibilitv of the control mechanism to
operate the drain.

4 Seepage along the drain conduit.

Erosion and undermining of the conduit discharge
ar=a because the conduit outlets significantly
abave the elevation of the streambed.

& Vandalism.
# Development of slides along the upstream slope
of the dam and the shoreline caused by lowering

the lake level too quickly.

i A. All gates, valves, stems and other mechanisms should

a lower than normal lake level. Some examples are: slope

protection repair. spillway repairs, repair and/or installa- ’

sion of docks and other structures along the shoreline, and
dredging the lake.

Winter Drawdown: Some dam owners preferto lowerthe
lake level during the winter months to reduce ice damage to
structures along the shoreline and to provide additional
flood storage for upcoming Spring rains. Several repair
items are ofien performed during this winter drawdown
period. Periadic fluctuations in the lake level also discour-
age muskrat and beaver habitation along the shoreline.
Vuskrat burrows in earthen dams can lead to costly repairs.

be lubricated according to the manafacturer’s specifi-
cations. If youdo not have a copy of the specifications
and the manufacturing company can not be deter-
mined. then a local valve distributor may be able to
provide assistance.

. The lake drain should be operated at least twice a year
to prevent the inlet from clogging with sediment and
debris. and to keep all movable parts working easily.
Most manufacturers recommend that gates and valves
be operated at least four times per year. Frequent
operation will help to ensure that the drain will be

operable whenitisneeded. All valvesand gates should
be fully opened and closed at least twice to help flush "

out debris and to obtain a proper seal. If the gate gets
stuck in a partially opened position, gradually work the

Continued on back!:




gate in each direction until it becomes fuily opera-
nonal. Donotapply excessive torque as this could bend
or break the control stem, or damage the valve or gate
seat. With the drain fully open, inspect the outlet area
for flow amounts, leaks, erosion and anything unusual.

All visible portions of the lake drain system should be
inspected at least annually. preferably during the peri-
odic operation of the drain. Look for and make note of
any cracks, rusted and deteriorated parts, leaks. bent
control stems, separated conduit joints or unusual ob-
servations.

A properly designed lake drain should include a
headwall near the outlet of the drain conduit to prevent
undermining cf the conduit during periods of flow. A
headwall can be easily retro-fitted to an existing con-
duit if undermining is a problem at an existing dam. A
properly designed layer of rock riprap or other slope
protection will help reduce erosion in the lake drain
outlet area.

Drain control valves and gates should always be placed
upstream of the centerline of the dam. This allows the
drain conduit to remain depressurized except during
use, therefore reducing the likelihood of seepage through
the conduit joints and saturation of the surrounding
earth fill.

Foraccessibility ease, the drain control platform should
be located on shore or be provided with a bridge or

other structure. This becomes very important during

emergency situatiors if high pool levels exist.

Vandalism can be a problem at any dam. 1fa lake drain
is operated by a crank, wheel or other similar mecha-
nism, locking with a chain or other device, or off-site
storage may be beneficial. Fences or other such instal-
lations may also help to ward off vandals.

The recommended rate of lake drawdown is one footor
less per week, except in emergencies. Fastdrawdown
causes a build-up of hydrostatic pressures in the up-
stream slope of the dam which can lead to slope failure.
Lowering the water level slowly allows these pressures

to dissipate.

Bob Tah Governor « Samuel W. Speck Director « James R. Morris, P.E. Chief

Monitoring
Monitoring of the (2x2 drain system is necessary to detect
problems and shoulé e performed at least twice a year or
more frequently if prodiems develop. Proper ventilation
and confined space precautions must be considered when
entering a lake drain vault or outlet pipe. Items to be
considered when moernitoring a lake drain system include
the stem. valve, outlet pipe and related appurtenances.
Monitering for surfacz detericration (rust), ease of opera-
tion. and leakage is important to maintain a working lake
~ drain system. If the stem or valve appears te be inoperable
because of deterioration or if the operability of the lake
drain system is in quastion, because the valve does not
completely close (seal) and allows an excessive amount of
leakage. then a regstered professional engineer or
' manufacturer’s representative should be contacted. Photo-
graphs along with written records of the monitoring items
performed provide invaluable information. For further
information on evalua=ng the condition of the lake drain
system see the “Spillway Conduit System Problems”, “Prob-
lems with Metal Materials”, “Problems with Plastic (Poly-
" mer) Materials”, and “Problems with Concrete Materials”
fact sheets.

Conclusion
An operable lake drain accomplishes the following:

1. Makes for a sa%er dam by providing a method to
lower the lake level in an emergency situation.

2. Allows the dam awner to have greater control of
the lake level for maintenance, winter drawdown
and emergency situations.

3. Meets the requirements of the Ohio Dam Safety

Laws.

Any other questions, comments concerns, or fact sheet
requests. should be directed to the Division of Water at
the following address:

| Ohio Deparmment of Natural Resources
Division of Water
Dam Safetv Engineering Program
1939 Fountain Square, Building E-3
Columbus. Ohio 43224-1336
(614) 265-6731 (Voice) (614) 447-9503 (Fax)
http:/. www .dnr.state.oh.us/water

"R O07/08/99~
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Photograph No. 1: The upstream slope
and crest of the dam viewed from the right
abutment.

Photograph No. 2: The downstream slope
of the dam viewed from the left abutment.

| Photograph No. 3: The principal spillway
riser. Note the cracking and efflorescence.

Margaret Creek Structure No. 6, File Number: 9221-001, Inspected: May 23, 2007, VAZ



Photograph No. 4: The principal spillway
riser.

' Photograph No. 5: The interior of the
principal spillway riser. Note the debris at
the low-flow inlet.

Photograph No. 6: The outlets of the
principal spillway pipe and the toe drains.
Note the cracks and efflorescence on the
concrete cradle.

Margaret Creek Structure No. 6, File Number: 9221-001, Inspected: May 23, 2007. VAZ



Photograph No. 4: The principal spillway
riser.

' Photograph No. 5: The interior of the
principal spillway riser. Note the debris at
the low-flow inlet.

Photograph No. 6: The outlets of the
principal spillway pipe and the toe drains.

Margaret Creek Structure No. 6, File Number: 9221-001, Inspected: May 23, 2007, VAZ



Photograph No. 7: The support for the
principal spillway outlet pipe.

Photograph No. 8: The inlet of the
emergency spillway channel.

' Photograph No. 9: The emergency
spillway channel looking downstream.

Margaret Creek Structure No. 6, File Number: 9221-001, Inspected: May 23, 2007, VAZ



Dam Classification Checklist

Name of Dam:  Margaret Creek Structure No. 6 File Number: 9221-001
County: Athens Date: May 23, 2007 Engineer: VAZ

The classification of a dam is based on three factors: the dam’s height, storage capacity, and potential
downstream hazard. The height of the dam is the vertical distance from the crest to the downstream toe. The
storage capacily is the volume of water that the dam can impound at the top of dam (crest) elevation. The
downstream hazard consists of roads, buildings, homes, and other structures that would be damaged in the
event of a dam failure. Potential for loss of life is also evaluated. Various dam failure scenarios must be
considered, and they include failures when the dam is at normal pool level and failures during significant
flood events. Each of the three factors is evaluated, and the final classification of the dam is based on the
highest individual factor. Class I is the highest and Class IV is the lowest. The classification of a dam can
change based on future development along the downstream channel.

This checklist is intended to establish or verify the appropriate classification in accordance with the Ohio
Administrative Code — it does not necessarily show all potential hazards or the full extent of inundation. In
addition, elevations are estimated.

HEIGHT CLASSIFICATION STORAGE CLASSIFICATION EXEMPT~NON-REGULATED
Dam Height = 41.5 feet Stor. Capacity (top of dam)= 2068 acre-feet
>60' - Class | > 5000 acre-feet - Class | ___ Height < 6 feet
X >40' - Class Il X > 500 acre-feet - Class | ~_ Storage < 15 acre-feet
> 26'- Class Il > 50 acre-feet - Class |l _ 6ft <Height<10ft. &
<25 -Class IV < 50 acre-feet - Class IV Stor. < 50 ac-ft
Height Class: 11
Storage Class: i
Hazard Class (see next page): 1 Estimated Population at Risk: ( none 1-5 6-15 16+ )
Final Class: 1

Class Changed (Yes, No)

Marparet Creek Structure No. 6, File Number: 9221-001, Inspected: May 23, 2007, VAZ
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Flood Routing Summary

A dam must be able to safely pass severe flood events. A dam uses a combination of reservoir storage
capacity and spillway discharge to prevent floodwater from overtopping the embankment crest. As part of
this inspection, the Division of Water did not thoroughly investigate the ability of this dam to safely pass
the required design flood. In2001 the Division of Water performed hydrologic and hydraulic calculations
to estimate the size of the design flood and the total spillway discharge capacity of the dam. These
calculations combined with the reservoir storage capacity were used in the {lood routings to determine the
maximum water surface elevation in the reservoir for various flood events (see Table I).

Margaret Creek Structure No. 6 is a Class | dam; therefore, in accordance with OAC Rule 1501:21-13-02,
the required design flood is 100% of the Probable Maximum Flood (PMF) or the critical flood. This dam
and its spillway system must safely pass the design flood without overtopping the embankment crest. Flood
routing calculations indicate that the dam can pass 40% of the PMF; Margaret Creek Structure No. 6 does
not appear to be able to safely pass the design flood.

Table 1 - Flood Routing Summary

Flood Event Overtopping
Maximum Inflow Maximum WSEL* Depth** Duration
(cubic feet per second) (feet) (feet) (hours)
PMF 26826 . 720.1 ' 8.1 5.3
75% PMF 20119 716.4 4.4 3.6
50% PMF 13413 12,7 0.7 1.9
25% PMF 6706 707.3 -4.7 0
12% PMF*** 3219 704 -8 0

* WSEL — water surface elevation, in feet above the mean sea level

** A negative number indicates that the dam does not overtop and represents the elevation difference between the Maximum
WSEL and the Top of Dam Elevation (freeboard)

**% 129 PMF is similar to the 100-year flood. The 100-year flood event has a 1% chance of occurring in any given year. This is
only an approximation.

Top of Dam Elevation: 712.00 feet above msl
Emergency Spillway Elevation: 704.00 feet above msl
Normal Pool Elevation: 694.00 feet above msl

History of Margaret Creek Structure No. 6

Date _ Event
1967 Dam constructed.
1974 ‘Dam safety inspection by the Division of Water.
1983 Dam safety inspection by the Division of Water. -
1992 _ Dam safety inspection by the Division of Water.
2001 Dam safety inspection by the Division of Water.
| May 23, 2007 Dam safety inspection by the Division of Water.

Margaret Creek Structure No. 6, File Number: 9221-001, Inspected: May 23, 2007, VAZ
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Dam Inventory Sheet

Name: MARGARET CREEK STRUCTURE NO. 6 File No: 9221-001

National #: OHO0706

) Class: |
; —— Qwner Information :
Owner: Hocking Conservancy District Owner Type: Public, C.d.
Address: 560 West Union Street Parcel No.:
City: Athens State: OH Zip: 45701-2331
Contact: Terry Courtney, Exec. Sec-Treas Phone No.: 740/592-1792
Location Information

County: Athens Latitude Deg.: 39 Min.: 18 Sec.: 0
Township: Waterloo Longitude Deg.: 82 Min.: 11 Sec.: 32
Stream West Branch Margaret Creek

Nearest Affected Community: Athens
Community's Distance from Dam (miles): 5.6

USGS Quad.: The Plains USGS Basin No.: 05030204
Design/Construction Information

Designed By: Usda, Scs
Constructed By: Unknown
Completed: 1867 Plan Available: YES At: USDA, SCS, DIV OF WATER

Failure/lncident/Breach:
' Structure Information

Purpose: Flood Control, C.d.; Recreation, Public
Type of Impound.: Dam And Spillway
Type of Structure: Earthfill

Drainage Area (sq. miles): 4 or (acres): 2560

Embankment Data

Length (ft): 600 Upstream Slope: 3H:1V
Height (ft): 41.5 Downstream Slope: 2.5H:1V
Top Width (ft): 16 Volume of Fill (cub. yds.): 97480

Spillway Outlet Works Data

Lake Drain: 12-INCH-DIAMETER VALVE
Principal: 30-INCH-DIAMETER CONCRETE PIPE W/30-IN X S0-IN CONCRETE RISER (SEE DISCRI
Emergency: 40-FT-WIDE OPEN CHANNEL W/2H:1V SIDE SLOPES

Maximum Spillway Discharge (cfs) 4436 Design Flood: 1.0  Flood Capacity 0.40
Dam Reservoir Data Elevation (ft-MSL)* Area (acres) Storage (acre-feet)

Top of Dam: i 128 2068

Emergency Spillway: 704 81.2 179

Principal Spillway: 694 47.5 465

Streambed: 670.5

*Elevations are not necessarily related to a USGS benchmar

Foundation: 660.5 : .
Inspection Information
Inspection 05/23/2007 VAZ P .
History: 10/31/2001 MEM R ¥
05/14/1992 Other Visits:
07/13/1983
02/07/1974

Operation Information/Remarks

LAKE IS ALSO USED FOR PUBLIC RECREATION BY ODNR, DIVISION OF WILDLIFE, 1840 BELCHER
DRIVE, COLUMBUS, OHIO 43224, 614/265-6300.

Emergency Action Plan: Yes Format: ICODS OMI: No
Annual Fee: $445.00 Last Entry: 07/20/2007



Dam Safety Inspection Checklist

Complete All Portions of This Section (Pre-inspection)
Name of Dam: Margaret Creek Structure No. 6
Date of Inspection: | May 23, 2001
File Number: 9221-001
Class: 1

Interview with Owner (at the site):
Owner/Representative present: ({29 No) Name(s):

Design Flood:|1.0

Athens County

| Required Action
None Mon. Mamnt. Eng

'Flood Capacity:0.40 | 0 O X

Mark Hold eeoft

Owner’s Name(s): Hocking Conservancy District
Address: 9560 West Union Street, ,

City: Athens

Contact Person:
Email Address:

Purpose of dam:

State: OH
Terry Courtney, Exec. Sec-Treas

Owner Dam Safety Program
Emergency Action Plan
EAP (document): Yes
Exercised: S

45701-2331
740/592-1792

Zip (+4):
Telephone:

Flood Control, C.d.; Recreation, Public

Up-to-date? (yes,@D)

Downstream development: ? Ns n_u,.d changes

Security:

Operation, Maintenance, and Inspection

OMI (document); No
Operation of drains/gates

Up-to-date?  (yes, no) R

All operable? €78.10)  Velve 15 stiff . Opeccted annuclly.

Normal rate of drawdown: 4 +o & iache, overnwht Emerg. rate of drawdown:  sime ay normel
; 4 e

Accessibility for operation: Fram chore .

Maintenance
Frequency of mowing:

_Twite per yeor,
. 1 [
Other maintenance:

Waidy ph..-:{'( cot annuellsy

YO demt burcowy £illed s needed,

oo drine Mont ored .

Inspection

Frequency and thoroughness of day-to-day & routine inspections:  mMonthly, welk through,

Frequency and thoroughness of event-driven inspections: i recpense fs raun eveats .

Problems found during inspections:

Field Information

Pool Elevation (during inspection):  Ngrmal

>t l
Site Conditions(temp., weather, ground moisture)r: e

Dump 1a owniteem trea,

Time: &- 3o @ndp.m.)

) Sunny | dvry

Inspection Party: V¢l Zawm T'""'} ro, keit Bancchows Ki

41.5
47.5

Maximum Height:
Normal Pool Surface Area:

Feet (measured or(?&.y_m%arsﬂe%

Acres (measured or{nventory appears correc

Riser has two 18-inch low-flow inlets; two 7.5-foot-long weirs at 699.5;
Lake drain is wrought iron, located on upstream side of riser,
discharges into riser;

Two 6-inch CMP toe drains located on either side of principal outlet.
Based on 100-year flood estimate, PMF seems rather high (27x 100-

year).

Lake Is Also Used For Public Recreation By Odnr, Division Of Wildlife,
1840 Belcher Drive, Columbus, Ohio 43224, 614/265-6300.




UPSTREAM SLOPE  Gradient: Horizontal: 3 Vertical: | @meas)

& VEGETATION [no problam]
O Trees:  Quantity: ( <5, sparse, dense)
Diameter:; ( <6", 6-12°, >127)
Location: (adj. to structure, enlire siope, Il end, 1 end, middle, sea dwg)
Notes:

0 Brush: Quantity:(Sparsé)dense)

Location:(ad. 1o structure, entire slope, It end, rt end, middie, see dwg) IN RIFRAYC
Notes:

® Ground Cover: Type:qgrasderown vatch) Other:
Quantity: (bare. sparse, adequate @ense)
Appearance: (oo tal) too short, good)
Notes:

® SLOPE PROTECTION {po problem) could not inspect thoroughly]
0O None
K Riprap: Average Diameter: B INCHES
sparse. displacad, wealhered, vegetation) (beddingflabric noted - yes, no)
Notes:

O Wave Berm:
Vegetation: (adequate, bare, sparse, improper vegetation)
Notes:

[0 Concrete Slabs: (cracked, setiemant, undermined, voids, deleriorated, vegetation)
Notes:

O Other:
Notes:

& EROSION (Go proble could not inspect thoroughly)

O Wave Erosion (Beaching): Scarp: Length: Height:
Location: (adj. 1o structure, enire slope, It end, rt end, middle, see dwg)
Notes:

O Runoft Erosion (Gullies): Quantity:

Depth: Width: . Length:
Location:; (adj. to structure, enlire slope, It end, rt end, middie, see dwa)
Notes/Causes: . .

& INSTABILITIES @ could notinspect thoroughly]

O Slides: Transverse Length: Longitudinal Length:
Scarp: Width: . Lengiin: ..
Laocation: (adj. 1o structure, enfire slopa, It end, rt end, middle, see dwg)
Crack: Width: Depth:
Notes/Causes .

O Cracks: O Transverse O Longitudinal D Other

Quantity: Length: Width:  Depth:
Location: (adj. to structure, entire slope, It end, it end, middle, see dwg)
Notes/Causes:

{ Upstream Slope. Crest, Downstream Slope, Seepage, Principal Spillway, Emergency Spillway, Lake Drain }

Actlon

None
Monilor

Mairdenance
Engineer

a
0
O
(W

R
ElEL
oo

R 0

O
O

Mainlenance ]

None
2 Manitor
Engineer

X

>
3

c.

O

38



O Cracks: [ Transverse O Longitudinal O Other
Quantity: Length: Width:
Location: (adj. to structure, eniire siope, It end, rt end, middle, see dwg)
Notes/Causes:

01 Bulges O Depressions O Hummocky
Size: Height: . Depth:
Location: (adj. lo structure, entire slope, It end, rt end, middie, see dwg)
Notes/Causes:

O Bulges 0O Depressions [ Hummocky
Size: Height: Depth:
Location: (adj. to structure, entire slope, It end, t end, middle, see dwg)
Notes/Causes:

¥ OTHER (go problem) could not inspect thoroughly]
O Rodent Burrows: (few, numerous)
Location: (ad. lo structure, entire slope, It end, n end, middie, see dwg)
Notes:

O Ruts:
Location: (ad]. lo structure, entire slope, It end, t end, middle, see dwg)
Depth: Width Length:
Notes/Causes: (fruck/auto, motorcycle, ATV, animals, padesirian)

O Other:
Notes:

Depth:

meyun oy

None

|

|

Action

Maintenance

Monitor
Enginear

2
O
1§

il m

JREST Length: (oo FeeT __ Width: b FeeT

& VEGETATION (Gg probieri]y

O Trees: Quantity: ( <5, sparse, dense)
Diameter; ( <6°, 6-12°, >12°)
Location: (adj. to structure, enlire crest, It end, rt end, middie, see dwg)
Notes:

O Brush: Quantity: (sparse, dense) il
Location: (adj. to structure, enfire crest, It end, rt end, middie, see dwg)

Notes:

X Ground Cover: Type:(@mass)crown veich) Other:
Quantity: (bare, sparse, adeguate @ense)
Appearance: (too tall, 100 short good
Notes:

g EAROSION <{figprobiemy could not inspect thoroughly)

O Runoff Erasion (Gullies): Quantity: Depth: Width:

Location: (adj.to structure, entire crest, It end, rt end, middle, see dwg)
Notes/Causes:

{Upstream Slope, Crest. Downstream Slope. Seepage, Principal Spillway, Eme

_..{est, meas.)

Length:

rgency Spillway, Lake Drain |

MNone

O
(]

Monitar
Maintenance 0
Enginear

i
g3



& ALIGNMENT (no problsm, could not inspect thoroughly]
& Vertical: O Low Area:
Location: (adj. to structure, entire crest, It end, rt end, middie, see dwg)
Elevation Difference: Length:
Notes/Causes: cREST A LITTLE BYmMey

1 Horizontal:
Notes/Causes:

& WIDTH (Go problem]y

O Too Narrow
Location: (adi. o structure, enlire crest, It end, i end, middle, see dwg)
Notes/Causes:

g INSTABILITIES could not inspec! thoroughly)
0

O Cracks: ransverse O Longitudinal [ Other
Quantity: Length: Width: Depth:
Location: (adj. tc structure, entire crest, It end, rt end, middle, see dwg)
Notes/Causes:

O Cracks: O Transverse O Longitudinal O Other

Quantity: Length: Width: Depth:
Location: (adj. o structure, entire crest, It end, rt end, middle, see dwg)
Notes/Causes:

O Bulges O Depressions O Hummocky

Size: Height: Depth:
Locatien: (adj. lo structure, entire crast, It end, it end, middle, see dwg)
Notes/Causes:

O Bulges 0O Depressions O Hummocky

Size: Height: Depth:
Location: (adj. to structure, entire crest, It end, 1t end, middle, see awg)
Notes/Causes:

Kl OTHER (g problemcould not inspect thoroughly]
C Rodent Burrows: (few, numerous) . _
Location: (ad). to structure, entire crest, It end, rt end, middle, see dwg)

Notes:

O Ruts:
Location: (adj. to structure, entire crast, It end, it end, middle, see dwg)
Depth: Width .. Length:
Notes/Causes: (truck/auto, motarcycle, ATV, animals, pedestrian)

O Other:
Notes:

None
Monitor

P

MNane

>
g
o
=

Maintenance
Engireer

O
O
O

O
O
O

Maintenance
Engineer

Menilor

» &
ag
g3

|~ B

{Upstream Slope, Crest, Downstream Slope. Seepage, Principal Spillway, Emergency Spillway, Lake Drain |



DOWNSTREAM SLOPE Gradient: Horizontal: 2.5 Vertical: | _(&sbmeas.)

K VEGETATION [no problem|
® Trees:  Quantity: ( <5, sparse Gensg)
Diameter: (<6", 6-12"G1

Location: (adj. to structure, enlire slope, It end, rt and, middle, see dwg) IN RIGHT AGUTHNENT NEAR GRODIN,

Notes: pemovAL DF TREE) 1S RECOMMENDED,

W Brush: Quantity:(Eparss) danse)
Location:(adj. to structure, entire slope, It end, rt end, middie, see dwg) & 16UT CGroid
Naotes:

B Ground Cover: Type: (grass, crown vatch) Other:
Quantity: (bare, sparse, adequale, danss)
Appearance: (tco fall, too short, good)

Notes:
X EROSION g problemp could not inspect thoroughly]
O Runoff Erosion (Gullies): Quantity: Depth: Width; Length:
Location: (adj. to structure, entire slope, It end, rt end, middle, see dwg)
Notes/Causes:

X INSTABILITIES dqqo problem) could nol inspect thoroughly]

O Slides: Transverse Length: Longitudinal Length:
Scarp: Width: . banghit. .
Location: (adj. to structure, entire slope, It end, i end, middie, see dwg)
Crack: Width: : Depth:
Notes/Causes

O Cracks: O Transverse O Longitudinal O Other

Quantity: Length: Width: Depth:
Location: (adj. to structure, entire slope, It end, i end. middle, see dwg)
Notes/Causes:

O Cracks: O Transverse O Longitudinal O Other

Quantity: Length: Width: Depth:
Location: (adj. to structure, entire slope, It end, i end, middle, seedwg)
Notes/Causes:

0O Bulges O Depressions [ Hummocky

Size: Height: e DEPER:
Location: (adj. 1o structure, entire siope, It end, rt end, middle, see dwg)
Notes/Causes:

O Bulges O Depressions O Hummocky

Size: Height: = Depth:
Location: (adj. 1o structure, entire siope, It end, rt end, middie, see dwg)
Notes/Causes:

[Upstrearn Slope, Crest, Downstream Slope, Seepage, Principal Spillway, Emergency Spillway, Lake Drain |
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O Monitar
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Requirad

Actlion
_ g5
c B @
X OTHER (Go problem) could not inspect thoroughly] 23230
O Rodent Burrows: (few, numerous) & i 5 8
Location: (adj. to structure, enlire siope, It end, rt end, middle, see dwg)
Notes: d
O Ruts: - oaooao
Location: (adj. to structure, enlire siope, It end, rt end, middie, see dwg)
Depth: Width i Length:
Notes/Causes: (lruckfaulo, molorcycle, ATV, animals, pedestrian)
O Other: . | oo0oao
Notes:
R SEEPAGE g probiantycould not inspect thoroughly)
OWet Area O Flow 0O Boil O Sinkhole oooo
Flow Rate B e
Location:
O Aguatic Vegetation O Naone
O Rust Colored Depasits [ None
O Sediment in Flow O None
OOther: . . e e N el St W [ I N Y T 0 L R N
Notes/Causes: LEFT TOE AREA WA INVESTIGATED But NG EVIDENEE OF \WETNILE
e I I T e e
O Wet Area O Flow 0 Boil O Sinkhole aago
Flow Raie Size:
LOEatinnm: s et b SE TR e B 5 |
O Aguatic Vegetation 0 None
O Rust Colored Deposits [ None
O Sediment in Flow C None
B R e N R LW o
Notes/CalISes, . . i
X EMBANKMENT DRAINS [none, nona found, no problem, could not inspect thoroughly]
Type: K Toe Drain 0O Relief Wells O Other: ) O&OO
Flow Rate: TR\ klE OF Frow PRI BoTH Size:_ 6~ Number: 2
Location: opn RETH s\ves OF PRANCIPAL SCILLwWAY GUTLET PIrE.
Notes:__firE¢ LOsINGE G \TUMINOSY OATING, BOT stlel APPEAZ 7o RE FUNCT (oM i/
W MONITORING INSTRUMENTATION  (@oné)none found, no problem, could not inspect thoroughly]
[0 None Found O Piezometers O Weirs/Flumes O Other CE S a8
O Periodic Inspections bY. "
2 N S AL S e o e 2
______ 55
et EZE
222d
Required
Action

{ Upstream Slope, Crest, Downsueam Slope. Seepage, Principal Spillway, Emergency Spillway, Lake Drain}



PRINCIPAL SPILLWAY

N GENERAL INLET (G problem) could not inspect thoroughly]
] Anti-Vortex Plale [None] Dimensions: (adequate, o small,)
Type: (steel, concrele, aluminum, stainless steel, corrugated metal, wood, olher):
Deterioration: (missing sections, rusled, collapsed)
Noles:

[ Flash Boards [None]
Type: (metal, wood):
Deterioration:
Notes:

& Trashrack [None]  Opening Size: \ ¥ T.  (adequaie oo small, oo large )
Type: (@elal bacd lence, screen, concrele, baflle, other):
Delerioration: (broken bars, missing sections, rusted, collapsed)
Notes

o INLET OBSTRUCTION [no problem, could nal inspect thoroughly]
® Debris: (leaves, rash, logs, branches, ice) A FEw Lo AT Low-FLow ENT RANCE
O Trees: Quantity: ( <5, sparse, dense)
Diameter: ( <g*, 6-12*, >12")
Location: (entire inlet, It side, ri side, middle, see dwg)
Noles:

[ Brush: Quanlity: (sparse, dense)
Location: (entire inlet, It side, rt side, middie, sae dwg)
Noies:

O Other:(beaver activity, trashrack opening too small, partially/complelely blocked, i.)

Notes:

& INLET MATERIALS [no problem, could not inspect thoroughly]
0 Metal

(loss of coaling/paint, surface rust, corrosion (pitting, scaling), rusted out, pipe deformation )

Dimensions:
Location:
Notes/Causes:

X Concrele

(bug holes Sairine crach@liorescence)

(spalling, popouts, honeycombing, scaling, craze/map cracks)
(isokated crack, exposed rebar, disintegration, olher)
Dimensions/Location:

Notes/Causes: GeENERALLY GO0D (oNDITION

(bug holes, hairline crack, sffiorescence)
{spalling, popouts, honeycombing, scaling, craze/map cracks)
{isolated crack, exposed rebar, disintegralion, other)
Dimensions/Location:
Notes/Causes:

0O Plastic
(delerioration, cracking, deformatian )
Dimensions,
Location:
Notes/Causes:

. " - . abie et s Pacwesa Thadenimenl Coilliime: Talal Genemnmes Collbee 1ol Teniad

880
O0OeE
000
ogo

oo o

strtprived

datstion
[t

[yt

BE O
2



=
E W
g @
W OTHER INLET PROBLEMS uuultl not inspect thoroughly) g2 L%i}
L1 Mis-Alignment:(plpe, chute, sidawall, headwall) U Pipe Deformation, b O |
RO e N e ——— ot
Notes/Causes: AL S 1o
[l Separated Joint O Loss of Joint Material R
e OR SOOI e e s e
Noles/Causes: | . = i

0 U_ﬁ_dermining: =
R O L ety (8 D

= Other" e i e e e

B OUTLET OBSTRUCTION could not inspec! thoroughiy]
[ Debris: (leaves, \rash, logs, branches, ice) e T ] (5 = S e
[0 Trees: Quantity: ( <5, sparse, dense) Diameter. (<6", &12", »12% ____ ... OO0 0O
Location: (enlire ouliel, It side, ri side, middie, see dwg)

Notes:

s Bﬁj'sh-;" ngn “w {spﬂrse‘ dsnsa) AT A8 N |
Location:(entire oullet, It side, rt side, middle, seedwag). ... e L S
Notes:

O Other: (beaver activity, frashrack opaning too small, parfially/completely blocked, Le.)_.

g e TR
& OUTLET MATERIALS  [no problem, could not inspect thoroughly]
[0 Metal (loss of coaling/paint, surface rust, corrosion (pitting, scaling), rusted oul, pipe deformation ) O0Ooo
Dimensions:___ P = s i
B Y R R R S L e A e =S BRSSP s .
Notes/Causes:
i Concrete (bug holes @alrline crackXaffiorescence) o e e L el ol A S I S = ! 1o
(spalling, popouts, honeycombing, scaling, craze/maperacks) oooao
(isolated crack, axposed rebar, disintegration, other) N o O L)1
Dimensions/Location:
Notes/Causes: CENZECALLY G092 Conp ) T2
(bug holes, hairline crack, efflorescence) i EDRVE B
(spalling, popouts, honeycombing, scaling, craze/map cracks) . B H B DO
(isolated crack, exposed rebar, disintegration, other) o S0 me
Dimensions/Location:
Notes/Causes: G i
01 Plastic {delerloration,.;;r;.l;:"lng, daformation ) i i B3 5
Dimensions:
Location: TR T
NOE RS AU S e
O Other; _ - 18 ] e e
X OTHER OUTLET PROBLEMS could nol inspect thoroughly] 0o0go
O Mis-Alignment:(pipe, chute, sdewall, neadwall) O Pipe Deformation_ _ : )
Location/Description: or RO x &8
Notes/Causes: - w i gL
o S255
{ Upstream Slope, Crest, Downstream Slope, Seepage, Principal Spillway-Inlet/Outlet, Emergency Spiliway, Lake Dyam | Requirad

>
:
k]
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[ Separated Joint [ Loss of Joint Matarial
Location/Description:

Notes/Causes;

[0 Undermining:
Location/Description:

Notes/Causes:

B Other, sureoftT AN (000 (AP i Tion, No WETNESS UNIER CIPE,

OUTLET EROSION CONTROL STRUCTURE (Stiling 8asins)
[ None
K (endwallheadwall @unge poodimpact basin, flip bucket, USBR, batfled chute, rack lined channel)
Notes: . PLuN «€. fooh,. APPEARED 1D

Components (baffle blocks, chute blacks, endsill)

® MATERIAL [nc problem, could nol inspect tharoughly]

& Riprap: Average Diameler: 12"
(@equale) sparse, displaced, weathered. vegetation) (bedding/fabric nated - yas ()
Notes: soME RIFRAP wWAs APPEP A FEwW YEARS ACGD .

O Concrete
(bug holes, hairline crack, elfforescence)

(spalling, popouts, honeycombing, scaling, craze/map cracks)
(isolated crack, exposad rabar, disintegraiion, olher)
Dimensions/Location;

Notes/Causes:

(bug holes, hairling crack, effforescence) b

(spalling, popouls, honeycombing, scaling, craze/map cracks)

(isolaled crack, exposad rebar, disintegration, other)
Dimensions/Location;

Notes/Causes:

X OTHER  [no problem, cauld not inspect tharoughly]
O Mis-Alignment:( sidewall, headwall, antire struct.)

Description:____._ e

Notes/Causes:

0 Separated Joint O Loss of Joint Material

Location:

Description:

Notes/Causes:

0O Ur;dennining:
Location: .

Description: .

Notes/Causes:

& Other.__ A LATTLE OVERGROWN w iTH BRUs H

& DRAINS one found, no probiem, could not inspect thoroughly)  (See SEEPAGE Saclion for Togs Drains & Rslief Wells)

Type: — [ Weep Holes O Relief Drains O Other:
Flow Rate: B ISR I Number
Location: Sl
Notes:

{Upstream Slop.t.:.. Cl'_‘uﬁt Dowr;;m:nm Slope, Seepage, Principal Spillway-Outlet Erosion Control Structure, Emergency Spillway, Lake Drain
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Requirad
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EMERGENCY SPILLWAY
0 Nene Found

Kl INLET OBSTRUCTION q ouulu not inspect inorougniyj
[ Debris: (leaves, trash, iogs branches, ice)
a Trees: Ouantlty' ( <5 sparsa dense}
Diameter: ( <6, §-12", >12")
Location: (entire inlet, It side, rt side, middle, see dwg)
Notes:

O Brush: Quantity: (sparse, dense)
Location: (entire inlet, It side, rt side, middle, see dwg)
Notes:

O Other:(i.e. beaver aetivity)

Ngtes SR A SRS

B INLET MATERIALS (no problem, could not inspect thoroughly)
X Earthen
B Ground Cover: Type: (@rass)crown veich) Other:
Quantity: (bare, sparse, adequate densy)
Appearance: (oo talRtoo short, good)
Notes:

O Erosion: (wave surface runoﬂ)

Descnpngn (heigwﬂammangm’é{é}_ A i Sl

Location: (entire inlet, Il side, i side, middie, see dwg)

Depth: Width Length:
Notes/Causes: (truck/auto, motorcycle, ATV, animals, pedestrian)

O Riprap: Average Diameter:

(adeguate, sparse, displaced, weathered, vegetation) (bedding/fabric noted

Notes:

K OTHER INLET PROBLEMS } could not inspact thoroughly]

O Channel Mis-Alignment: ’
Location/Description: .
Notes/Causes:

1 OPEN CHANNEL CONTROL SECTION could not inspect thoroughly]
Width 4O Feer (@slinp meas.) Breadth (S5 reeT

Notes:

- yes, no)

@maas.}

[Upstream Slope, Crest, Downstream Slope, Seepage, Principal Spillway, Emergency Spillway-Inlet, Lake Drain)

!.
£

O none
O Monitor

oo
0

None
Monitor

£

2
g

o Maintenance

Oag
oo

3 Maintenance
2 Engineer

Engineer

O



Required

Action
i
22
g% =
W g
K OUTLET OBSTRUCTION (o probiericouid not inspect thoroughly] 22=a
[0 Debiris: (leaves, Irash, logs, branches, ice) SR el 1 1 () o
O Trees: Ouantlly:(-:S. b TS ST KON DS S S e
Diameter: ( <8, 6-12", >12")
Location: (entire outlet, It side, rt side, middle, see dwg)
Noles:
J Brush: Quantity: (sparse, dense)
Location:(entire outlet, It side, 1 side, middie, see dwg) oooao
Noles:
0 Other:(i.e. beaver activity) M oo B o B AT W iy iy Ooaoo
e A
€l OUTLET MATERIALS [no problem, could not inspect thorou ghly]
& Earthen
® Ground Cover: Type:(grass, crown vetch) Other: 00&O
Quantity: (bare, sparse, adequate, dense) _
Appearance: (6o talLhoo short, good)
Notes:
- IE“F;':‘S-ESE{:'_(:;H;}. suﬁaﬁéﬁé&ﬁjﬂw E e L S e o e e S T
Description (width/depthiengthvete):
L S e
Location: (entire inlet, It side, t side, middle, see dwg) oooo
Depth: Width ] Length:
Notes/Causes: (truck/auto, motorcycle, ATV, animals, pedestrian)
O Riprap: Average Diameter: oooo
(adequale, sparse, displaced, weathered, vegetation) (bedding/fabric noted - yes, no)
Notes:
1 OTHER OUTLET PROBLEMS - could not inspect thoroughly]
O Channel Mis-Alignment: _ ’ g oooo
Location/Description: el n)
Notes/Causes:.. . . . .. . . ..o L T
e <L -
i [ |
o2 £ &
o T T
Z22U
Required
Action

{Upstream Slope, Crest, Downstream Slope, Seepage, Principal Spillway, Emergency Spillway-Outlet, Lake Drain)




Action
LAKE DRAIN §se
56 & 2
Z = Z W
B GENERAL
[0 None Found O Does not have one 00oo
& Type of Lake Drain (isolaled controlfintake tower, vaive vault w/ oullel conduitFalve in riser/drop in!e!;)siphon] OO
Notes: =
& Operated During Inspection (yes i) O0®O
Noles: STI\FF VALVE, gVt OPecAf.E, "
X ACCESS TO VALVE/SLUICE GATE Go_probiem could not inspect thoroughly]
X Type (nct accessible, €om shor@)boal, walkway, other) _ B ODOO
Notes:
O Walkway/Platiorm: T T L L =
O Concrete Deterioration O Cracks (platform, piers, and supports, railing) GE E
Location:
Notes:
[0 Wood Deterioration 00oo
Notes:
DMglal Deterioration Oooo
(minor, moderate, extensive, other)
Notes:
¥ LAKE DRAIN COMPONENTS  |no problam, €ould not inspect thorouahly[>
O Cencrete Structure = s ] 5 O
Location:
Description: (deterioration, misalignmant, cracks):
Notes/Causes:

B¢ Valve Control (Operating Device)
O No Operating Device O No Stem J Bent/Broken Stem O Other B DOODQ
Notes/Operability: . Acsp, sURFACE RUIT, BUT N CENERALLY GOoP conD )T o

O Valve / Sluice Gate

0O Metal Deterioration: (surface rust, minor, moderale, exiensiva, other) nooao
Location:
Flow Rate: _
Notes/Causes:
DMisalignr_"ne“nt S o LA . A=l e e
NoWweCousost._ .0 X
EILeék'a'ge'-' Flow Rate: . . " [ it 1 141 8 o [
Notes/Causes:
O ValveiSluice AT T e B R i oooo
0 Metal Deterioration: (surace rust, minor, moderate, extensive, other)
Location:
FlowRate:
Notes/Causes:
O Misalignment - Notes/Causes: ' booao
Required
; o et NS el Aetion
O Leakage - Flow Rate: : EEEE D
Notes/Causes: g
c e <
2EES
{ Upstream Slope, Crest, Downstream Slope, Seepage, Principal Spillway, Emergency Spillway, Lake Drain} % 225



NEYUI ey

Acg;_on
@ Qutlet Conduit gEE 5

0 Metal: (loss of coating/paint, surface rust, carrasion (pitting, scaling), rusted out) Z2 =0
Location; oboco
Notes/Causes:

& Concrete (bug holes, hairline crack, efflorescence) [ 2510
(spalling, popouts, honeyeombing, scaling, eraze/map cracks) 0000
(isclated crack, exposed rebar, disinlagration, other) DO0oo

Dimensions/Location: ; g e i |
Noles/Causes: $E¢ PRINCIPAL TPILL WAY OUTLET SE(TION For DETARL

0 Plastic:(deterioration, cracking) 1 (0 O 5 i
Location:

Notes/Causes:

O Conduit Deformation O Mis-Alignment: = 0
Location:

Notes/Causes:

(] Separated Joint O Loss of Joint Material T aen o
Location/Description;

Notes/Causes:

0 Undermining:

Location/Description: s S RS
Noles/Causes: e T e

[ Vegetation (trees, brush) : e, R = el
Noles: et

O Other: o A oo S e TR s O iy e W 0 TSR O
Notes: -

Energy Dissipator

& Type (endwall glunge poch impact basin, stilling basin, rock-lined channel, none) ODOOo

Notes: sEE€ FRINCIPAL SPILLWAY OUTLET EROs 1SN CONTROL 5 TRUCTURE For
DETA LS . i R rmn s -

[ Riprap: Average Diameler: o000
(adequate, sparse, displaced, weathered, vegetation) (bedding/fabric noted - yes, no))

Notes:

[0 Concrete  (bug holes, hairline crack, efflorescence) 3.5 13
(spaliing, popouts, honaycombing, scaling, craze/map cracks) i [
(isolated crack, exposed rabar, disintegration, other) OonD

Dimensions/Location: . " Vst
Notes/Causes: e =

[ Mis-Alignment: ; R S . .. . BV EL &
Location/Description:

Noles/Causes:

0 Separated Joint [ Loss of Joint Material S
Location/Description: D A S
Notes/Causes: b S e e Ve

O Undermining: =
Location/Deseniption: .. . .o e e
Notes/Causes: _ =TS ) e iz | TR

Action

O Other: : i : N R R aowao
Notes: _ _ _ SRR S £ .
{ Upstream Slope, Crest, Downstreamn Slope, Seepage, Principal Spillway, Emergency Spillway, Lake Drain) g 'g— E 5
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