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The Indiana Dam Safety Inspection Manual is based on accepted practice and consists of information
developed from existing documentation on dam safety inspections obtained from state and federal
agencies. Dam safety is a complex and multi-disciplinary practice that continues to evolve as
professionals gain a better understanding of how the various dam components behave under different
loading conditions and how society’s level of risk tolerance changes with time. This manual is a “living
document” that will change to reflect evolving national practice. As this manual improves with time, it will
provide a stable reference for good dam safety inspection practice as administrators, program priorities,
and statutes change. The manual consists of five separate parts:

Part 1 describes ownership responsibilities and roles, risks and hazards of dam failure, and provides a
detailed overview of dams in Indiana.

Part 2, this part, presents guidelines for operating and maintaining a dam, including specific instructions
on how to prepare a management and maintenance plan and how to respond to emergencies.

Part 3 provides guidance on evaluating dam safety and performing dam inspections. It covers who
should perform the inspections and how, and provides guidance on identifying and reporting dam
deficiencies and problems.

Part 4 describes guidelines for preparing Emergency Action Plans (EAP) to guide the dam owner during
emergency situations. It also covers Emergency Response planning.

Part 5 is a compilation of Dam Safety Fact Sheets that present information on a variety of dam
operational issues, such as seepage, slope protection, embankment stability, and spillway design, to
name a few.

This manual should not be used in lieu of appropriate dam safety technical courses or training by a dam
safety professional in the area of dam inspection. However, it should be used by experienced dam safety
professionals as a reference and reminder of the aspects required to make a thorough dam safety
inspection and evaluation. It should be stressed, however, that inspections alone do not make a dam
safe; timely repairs and maintenance are essential to the safe management and operation of every dam.

The dam owner is responsible for maintaining the dam in a safe condition, and should do whatever is
necessary to avoid injuring persons or property. As once stated by a highly respected legal scholar, "It is
clear that compliance with a generally accepted industry or professional standard of care, or with
government regulations, establishes only the minimal standard of care. Courts may assess a higher
standard of care, utilizing the "reasonable person" standard and foreseeability of risk as the criteria. It is
fair to say that persons who rely blindly upon a governmental or professional standard of care, pose great
danger to others, and present a legal risk to themselves, when they know or reasonably should know that
reasonable prudence requires higher care."

This manual was prepared by:

115 West Washington Street

E Christopher B. Burke Engineering, Ltd.
Indianapolis, Indiana 46204

Department of Natural Resources
Division of Water
Indianapolis, Indiana
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1.0 INTRODUCTION

Part 2 of the Indiana Dam Safety Inspection Manual presents guidelines for preparing a
Management and Maintenance (M&M) Plan for a dam, and includes typical procedures
for operating and maintaining a dam and its appurtenant works.

Chapter 2 (Part 2) describes the elements that should be contained in a complete M&M
Plan. The purpose of preparing and implementing a dam M&M Plan is to provide the
greatest possible assurance of the safety of the dam and continuous operation of the
reservoir. An effective plan provides all the information and instructions needed to allow
an inexperienced person to perform the actions required to operate the dam safely. The
items addressed in the plan should include pertinent background data, operation of
appurtenant structures, periodic inspection of the dam, monitoring the dam's
performance, recording and interpreting the results of the inspection and monitoring,
and performance of all required maintenance. The M&M Plan should not include the
detailed procedures for performing dam inspections, monitoring, and maintenance, but
rather, should include instructions, forms, and schedules for implementing the detailed
procedures. Assembling the required information and writing a site-specific M&M Plan
is the responsibility of the dam owner/operator.

Chapters 3 and 4 of this Part describe the typical Management and Maintenance
procedures that may be implemented as part of the plan. Part 3 of the Indiana Dam
Safety Inspection Manual covers detailed inspection procedures that may be followed
as part of the M&M Plan.

A well prepared M&M Plan can help the dam owner:

assure the safety of the dam and continuous operation of the reservoir,
minimize legal and financial liability,

avoid the waste of stored water by having it under control at all times,
minimize the need for costly repairs, and

extend the useful life of the structure.

Dam inspection and maintenance are two key components of the M&M Plan. In most
cases, dam failure can be prevented if the structures are properly maintained. Dams
are man-made structures which must be designed, inspected, operated, and
maintained. Maintenance is an ongoing process that not only involves such routine
items as mowing the grass and clearing the trash rack, but also includes regularly
inspecting the structure and properly operating its components. It is usually more cost
effective to implement maintenance repairs than it is to repair a dam after failure of a
critical feature (i.e., embankment, spillway). Major rehabilitation of a dam should not be
necessary if the dam was designed in accordance with good engineering practice, was
built using good construction standards, and is operated and maintained properly.
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2.0 MANAGEMENT AND MAINTENANCE PLAN
21 OVERVIEW

The extent of an M&M Plan is dependent on the type, complexity, and hazard
classification of the dam. Contributing factors include dam size, number and type of
appurtenances, the number of operable mechanisms, and the risk imposed on
downstream areas in the event of a dam failure. For example, a high hazard dam may
require more frequent safety inspections, and very detailed emergency procedures.
The most effective plans are usually the simplest that are easy to implement. M&M
Plans will need to be reviewed and updated on a regular basis to incorporate changes
or revisions to the information in the

p|ans_ _ Table 2-1
QOutline of Typical Dam M&M Plan

An effective M&M Plan includes three | 1 Background Data
o Vital statistics

principal parts: (1) Background Data, (2) « Important phone numbers

Routine Procedures, and (3) Emergency * Site plan

Procedures (see Part 4). The M&M | 2 Routine Procedures

Plan should be in Writing in order to e Spillway, outlet & reservoir operating instructions
. . . e Inspection instructions, forms, and schedules

provide the owner with a logical set of o Monitoring instructions, forms, and schedules

instructions to follow. If well organized, e Maintenance instructions, forms, and schedules

. . . e Security and safety requirements
this information can easily be passed on

to future owners. The operation plan | 3. Emergency Response Procedures
e |dentification of hazard area

should provide for limited access to o Identification of emergency and potential risks
spillway controls, and locks on all » Nofification procedures

. . e Available resources
fencing, valves, and mechanical e Emergency repair procedures
equipment.

Background Data is a listing of pertinent dam data, or vital statistics, that describe
important features of the dam and the address and telephone numbers of key
personnel. A typical dam owner/operator possesses a large amount of information
about his/her facility; Part 3 describes the information that should be contained in the
dam owner’s project files and information database. Background Data is a synopsis of
the information contained in the owner’s files and should be contained on one sheet of
paper so that it is available for quick reference. Background Data should also include a
site plan, which is a map or sketch of the dam and its appurtenant works showing all
important features. Appendix A, Part 2, contains a sample Background Data Sheet that
can be used in a typical dam M&M Plan.

Routine Procedures should include: operation procedures for dam features and
appurtenances; inspection instructions, schedules, and checklists; instrumentation and
monitoring instructions; maintenance instructions and schedules; and security and
safety requirements. The instructions should identify the features that need to be
inspected, monitored, and maintained, as well as any special considerations. The
detailed procedures for performing inspections and maintenance should not be included
in the M&M Plan. The schedules should include both day-to-day tasks, tasks performed

Part 2 Chapter 2.0 8/28/07 2-1
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less frequently through a given year, and preventive maintenance activities. The
schedules serve to formalize inspection and maintenance procedures such that an
inexperienced person could determine when a task is to be performed by consulting the
M&M Plan.

The Emergency Procedures part should contain a formal plan for reacting to dam
emergencies, especially if the dam has a high hazard classification. It should define
coordination between the dam owner/operator, local agencies and downstream
residents, as well as procedures for dealing with the emergency. The Emergency Action
Plan (EAP) may be included in this part, or may be referenced as a separate document.

Part 2 of the Indiana Dam Safety Inspection
Manual is intended to serve as a guide to assist
the dam owner/operator in preparing and
implementing an M&M Plan. Additional
assistance from a qualified dam safety
professional may also be helpful.

2.2 BACKGROUND DATA

Background Data is a list of key elements of the
dam and reservoir design and operating
parameters. These parameters are often
referred to as the dam’s vital statistics. Ideally,
the vital statistics are contained on one sheet of
paper which can be used as a quick reference
during operation, maintenance, and
emergencies. Prior to assembling the
Background Data, the dam owner/operator will
need to gather all the information in his/her
possession regarding the dam. Examples may
include design reports, photographs, plans,
maps and miscellaneous correspondence
pertaining to the facility. A site plan consisting
of a topographic map (if available), or a dam
sketch should be attached to the Background
Data Sheet. Appendix A contains a sample
Background Data Sheet that can be used. All of
this information should be part of the dam
information database contained in the owner’s
project files.

Maps, plans, and other sources should be
reviewed for dimensions and descriptions that
will provide a clear picture of the location,

Part 2 Chapter 2.0 8/28/07

Table 2-2
Suggested Contents of Background Data Sheet

1. General Information
- owner address & phone no.
- county location
- township location
- stream name
- year completed
- hazard classification
- important telephone numbers
- significant problems in the past

2. Dam and Embankment
- type of dam
- height of dam
- length of crest
- width of crest
- angle of upstream slope
- angle of downstream slope
- available freeboard
- top of dam elevation

3. Spillway
- type and dimensions of spillway
- dimensions of spillway crest
- spillway crest elevation
- normal pool elevation
- available freeboard
- greatest depth & date of occurrence
- design capacity
- discharge channel

4. Outlet (if present)
- size and type of outlet
- size and type of outlet control device
- inlet invert elevation
- outlet invert elevation

5. Monitoring Devices (if present)

6. Hydrology and Hydraulic Data
- maximum capacity of dam
- design storm event
- design storm flow
- reservoir stage-storage tables
- reservoir stage-discharge tables
- time of concentration
- watershed area

2-2
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makeup, and function of each part of the dam. Especially important are:

Overall dimensions of the dam

Spillway configuration and operation

Outlet configuration and operation

Drainage systems and outfall locations

Location and detail of monitoring points

Capacity tables for the reservoir

Discharge tables for the outlet and spillway

Location and capacity of inflow and outflow ditches

Records of past inspections, monitoring, repairs, and operating problems
0. Photographs of pertinent features or problems on the dam, taken annually and
kept on file for comparison and reference.

2 OOoONOORWN =

If a detailed set of drawings for the dam
does not exist, a plan or sketch, and
representative cross sections should be Y P
drawn up. If a dam was constructed . \ -
with a detailed topographic map with N
grading plans, this may be used to
depict the key features. However,
many dams were constructed without
plans, or have no plans at all. If the
dam is relatively large, has
maintenance and repair concerns, or is
a high hazard dam, a survey of existing
conditions and features may need to be LA & !
performed and a topographic map | i
prepared.

-
N,

Figure 2-1 Grading plans for a small embankment dam.

2.3 ROUTINE PROCEDURES

Routine Procedures should include the instructions, forms, and checklists that will be
used to operate and maintain the dam. These materials should be prepared to guide
the day-to-day operations so that nothing is overlooked and that inspections and
maintenance are performed when required. This part of the M&M Plan includes the
following information:

operating instructions for spillway, outlet, and reservoir
inspection instructions, forms, and schedules
monitoring instructions, forms, and schedules
maintenance instructions, forms, and schedules
security and safety requirements

Routine Procedures do not include detailed inspection and maintenance procedures
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since these procedures are voluminous. Rather, they contain a guide and schedule for
performing these activities. The detailed procedures for inspection and maintenance
should be contained in the owner’s project files. Part 3 of the Indiana Dam Safety
Inspection Manual contains typical details for inspections and maintenance and may be
used as the basis for these procedures. Detailed procedures for reservoir operation
and monitoring may be included in the M&M Plan since these procedures are generally
brief and concise.

2.3.1 Operating Instructions

The M&M Plan should provide complete, clear, step-by step instructions for operating all
mechanisms associated with the dam. This will typically include the outlet conduit
control valve, flashboards, or possibly the spillway gates if applicable. Proper
sequences should be emphasized and sketches, drawings, and photographs to aid in
identifying specific handles, cranks, buttons, etc should be included. The correct
method of opening and closing guard gates, gate usage during low and high flow,
openings at which excessive vibrations are experienced, operating problems peculiar to
a specific gate, and maximum reservoir drawdown rate should also be listed. For
hydraulic and electric gates, a schematic diagram should be provided showing each
component (including back-up equipment) and its place in the operating sequence.

Instructions on the general operation of the reservoir, including the regulation of inflow
and outlet devices, should be given. These should state the maximum pool levels to be
allowed at different times of the year, maximum and/or minimum carry over storage, and
maximum and/or minimum permissible outlet releases. They should also describe
operation of the outlet to limit or prevent excessive spillway flow, and the method for
periodic drainage of the reservoir to permit thorough outlet or upstream slope
inspection.

If periodic or ongoing releases are required for downstream water flows, irrigation,
power generation, or other purposes, instructions and schedules should be included for
maintaining the proper release rate. Release rates and dates should be recorded and
placed in the owner’s project files.

The operating instructions should also include specific security and safety measures
that are deployed at the site. This includes such things as location of fences, locks,
cameras, sensors, and key-holders. It should list specific areas at the dam and around
the reservoir that present a potential safety concern for site visitors and maintenance
personnel, and areas where “no-trespassing” signs or “warning” signs are to be posted.
Most dams and reservoirs have areas that are dangerous to visitors, such as steep
slopes, areas that are slippery when wet, or areas where poisonous snakes may be
present. A map or sketch showing the location of these elements may be included in
the M&M Plan.

It should be noted that the typical dam in Indiana is an earth embankment dam that
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does not include extensive mechanical or electrical equipment. The most complicated
mechanical equipment at most dams is typically an outlet drain with a control valve.
This situation requires minimal operating instructions. However, safety and security
provisions should be addressed at all dams, and signs should be posted at a minimum
in areas where dangerous conditions may be present.

2.3.2 Inspection Instructions
Table 2-3

Inspection Recommendations

A clear, step-by-step set of , _ o
. . f d . d (1) Formal Technical Inspection: Performed initially for all dams
Instructions or con UCtmg am and on a regular basis (2 to 5 yrs) thereafter.

safety inspections of the dam and its

. houl | (2) Maintenance Inspections: Performed on a regular basis
surroundlngs should also be (annual) for all dams; formal technical inspections may be
provided_ |nspection checklists (and conducted in place of maintenance inspections.
Inspection Reports for hlgh hazard (3) Informal Inspections: Performed on an impromptu, non-
dams) for recording data should be scheduled basis whenever the opportunity arises, or as part of

. a dam monitoring program.
used and copies of all completed
inspection records should be kept in (4) Special Inspections: Performed after the occurrence of

unusual or extreme events, or emergencies.

the owner's project files. The
instructions should include a list of
the features to be inspected, inspection frequency and schedules, and inspection team
members. The inspection team may consist of the dam owner or dam operating
personnel, or it may consist of engineering consultants, depending on the type of
inspection and current IDNR regulations.

The instructions should specify the type of inspection that will be performed for the
given schedules and frequency. Generally, four types of inspections will be performed:
(1) formal technical inspections, (2) maintenance inspections, (3) informal inspections,
and (4) special inspections.

Reporting procedures should also be spelled out, including the type and format of the
report, and where the report will be placed. The report may need to be submitted to
IDNR by a specific date if the dam has a high hazard classification, depending on
current IDNR regulations.

Part 3 of the Indiana Dam Safety Inspection Manual provides details of inspection
procedures that can be used to perform the dam inspections. It also contains a copy of
a sample inspection checklist and a Suggested Dam Inspection Report.

2.3.3 Monitoring Instructions
The M&M Plan should include clear instructions on how to use monitoring instruments,
and when and how to take measurements at monitoring points. The purpose of each

monitoring point or instrument should be stated in the instructions. A map identifying
each instrument and monitoring point should also be included. Field forms for recording
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the data should be provided in the instructions. The monitoring points themselves, plus
any seepage or other areas needing special attention should be kept clear of obscuring
growth and be permanently marked, so they can be found during inspection. The
monitoring points should be shown on the dam site plan discussed earlier. The help of
a qualified engineer or other dam safety professional may be useful in developing this
section. Subchapter 3-10, Part 2, contains more information on instrumentation and
monitoring.

Monitoring can only be beneficial if the observations are recorded in an orderly way and
form a clear performance record. Thus, plotting or charting of the readings will be
necessary. Instructions on how to make and record each measurement or observation
must be provided. If the owner's engineer is not going to plot or chart the data,
instructions and forms should be developed to allow owners, operators, or maintenance
personnel to do this work. An engineer or other experienced dam safety professional
should be consulted for help in preparing the needed forms and with
reviewing/evaluating the data and plots.

Chapter 3 (Part 2) includes typical guidelines and information for monitoring a dam.

2.3.4 Maintenance Instructions

The M&M Plan should include detailed instructions and schedules for performing
periodic maintenance work at the site. This should include maintenance of the dam, the
appurtenant works, and the reservoir areas. This will allow new personnel to
understand the tasks and experienced personnel to make sure that they have
completed the work properly.

All needed maintenance work should be identified and listed. Dam maintenance
includes both routine preventive maintenance and repair of problems identified during
safety inspections. Preventive maintenance includes work that is performed to maintain
the dam and reservoir in good working condition and to prevent more harmful conditions
from developing. This includes such tasks
as mowing grass, repair of erosion rills, and
removal of burrowing animals from the site.
Individual maintenance tasks should be
itemized on the list, with a description of the
area where the maintenance is to be
performed, the time it takes to complete
each task, the equipment that is required,
who will perform the work, the schedule for
performing the tasks, and reporting
procedures. Maintenance that involves the
repair of problems identified during
inspections should also be planned out,
listing the same details as needed for

Figure 2-2 Dam needing vegetation maintenance.
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preventive maintenance. Dam repairs should be scheduled based on severity of the
problem, available resources, and weather conditions. For example, if a severe
settlement problem is identified on the crest of the dam, it should have a high priority
since further degradation could lead to dam breaching. The cause of major
maintenance items, such as excessive settlement, should be identified by a qualified
dam safety professional. Correcting minor rill erosion on the downstream slope could
be assigned a low priority since it is not a dam safety concern. This type of repair will
also be weather dependent, since grass can only be planted during specific times of the
year, and the embankment should be relatively dry so that additional damage is not
inflicted to the embankment slopes.

Typical routine maintenance tasks performed at most dams include the following:

Mowing grass

Removing brush and trees

Removing litter and other debris
Regrading the crest and/or access roads
Removing burrowing animals

Operating and lubricating gates

Adding riprap when needed

Sealing joints in concrete facings
Cleaning spillway and outlet conduits
Maintaining monitoring points
Maintaining security of operating equipment
Reseeding and fertilizing grass

Testing of emergency power sources

Other maintenance that may need to be performed varies from dam to dam and is
usually the result of weathering and the destructive forces encountered in the dam
environment. This includes such things as repair of: embankment sloughs and slides,
seepage problems, severe erosion, displaced riprap, shoreline wave erosion,
embankment settlement, and concrete cracking and disintegration.

The dam owner should prepare work forms for routine items and non-routine items as
well. The forms can be used to ensure the maintenance is properly completed, to track
the maintenance and repairs, and to keep an up-to-date project file. The key to a
successful routine maintenance program is the establishment of a schedule for
performing the tasks, and compliance with that schedule.

Chapter 4 (Part 2) includes typical guidelines and information for maintaining a dam.

24 EMERGENCY RESPONSE PROCEDURES

Every dam owner should develop emergency response procedures as part of the M&M
Plan. Emergency response procedures should consist of a clear, concise set of
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instructions for dealing with emergencies or potential failures at the dam. Part 4
contains additional information concerning emergency response procedures.
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3.0 DAM OPERATION

The dam owner must possess specific knowledge about the dam and its appurtenant
works to operate and maintain the dam in a safe and responsible manner. The owner
must also have an understanding of the watershed area that contributes water to the
reservoir, as well as impacts the reservoir may have on downstream areas. This
chapter provides guidance to help the dam owner operate his/her dam more efficiently.

3.1 THE WATERSHED AND RESERVOIR LEVELS
3.1.1 The Watershed

The watershed is the upstream area of land that drains into the reservoir. The dam
owner should have an understanding of the size and characteristics of the watershed,
and the hydrologic cycle of water. The earth’s hydrologic cycle is never-ending and is
continuously at work in every watershed. During the cycle, a drop of water may be in
various states and locations. Initially, water evaporates from the land surface and
oceans as water vapor to become part of the atmosphere. The water vapor is
transported and lifted into
the atmosphere until it caamkaoi ik
condenses and precipitates
on the land and oceans.
Precipitated water may be
intercepted by vegetation,
become overland flow on

the ground surface, infiltrate <
into the ground, flow through . 2
the soil as subsurface flow, | ™= | .
and discharge into streams
and lakes as surface runoff.
Large amounts of the
intercepted water  and
surface runoff returns to the
atmosphere through evaporation. Infiltrated water may percolate deeper to recharge
the groundwater, and later emerge from springs or as seepage into streams, to form
surface runoff. Finally, this water may flow out to the ocean or evaporate into the
atmosphere. Water that infiltrates in the ground may eventually drain out of the ground
into streams, rivers, and lakes within the watershed, or it may infiltrate deep into the
ground and travel out of the watershed area. The precipitation that is intercepted by the
vegetation, and groundwater that is taken up by the vegetation, may transpire into the
atmosphere as water vapor. Thus, the hydrologic cycle is a continuous process of
evaporation and precipitation.

Precipitation on
ocean

Evaporation from land %

%

Evaporation and
transpiration

Infiltration

Figure 3-1 Typical watershed hydrologic cycle.

During a rain storm, it is too humid for the precipitation to evaporate or transpire by any
appreciable amount; therefore, most precipitation either soaks into the ground or runs

Part 2 Chapter 3.0 8/28/07 3-1



Indiana Department of Natural Resources Dam Safety Inspection Manual

off into streams, rivers, and lakes. When it is not raining, the water that flows into the
reservoir from the streams and springs is usually called the base flow, or normal flow.
The base flow comes from the precipitation that infiltrated into the ground during the
storm events. The base flow is typically very small compared to the flows from runoff
during storm events.

The amount and rate of water that flows into a reservoir is dependent on many factors in
the watershed, including the amount of precipitation, the rate at which the precipitation
falls, the soil types, the land use, the topography, the size of the watershed, and
distance across the watershed. Rapid flows into a reservoir can result in a dramatic rise
of the water levels. High inflows are usually the result of heavy precipitation within a
watershed. However, other combinations of climatic and ground conditions can cause
large amounts of runoff. For example, a moderate rain on frozen ground, combined
with snowmelt can produce a large amount of runoff. This is due to the fact that there
would be little or no infiltration when the ground is frozen, and nearly all the rainfall
would move as surface runoff.

One of the best ways for a dam owner to better understand his watershed is by
compiling a history of precipitation, ground conditions, and corresponding spillway flows.
Over time, the owner will become aware of the length of time between rainfall and flow
increases at the dam.

3.1.2 Reservoir Levels

The normal pool level in the reservoir is the elevation of the water surface when it is not
raining, and after flood flows from a storm have subsided to the base flow. For most
reservoirs, it is the elevation of the principal spillway crest. The dam’s storage capacity,
freeboard, and spillway discharge capacity are usually based on the normal pool level.
Therefore, it is important for every dam owner to know the normal pool level. The M&M
Plan should include the normal pool elevation on the Dam Background Data Sheet.

The M&M Plan should also specify how and when to release water during normal and
flood times, what equipment is needed, and who is responsible. It should take into
account any minimum releases that may be required for downstream users, or for
fishery and wildlife-habitat protection. These minimum flows should be determined in
cooperation with downstream water users, and in some cases, the Indiana Department
of Natural Resources.

The owner should consider the riparian rights of downstream property owners when
releasing or impounding water.

Reservoir levels needed to protect upstream users should also be specified in the M&M
Plan, if required. This may require that minimum, normal, and maximum water levels be
established. If the reservoir level is raised, flowage rights or easements must be
checked. The design storm event for maximum water level determination may be
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stipulated by a local or state agency, so the dam owner must be familiar with all
applicable regulations. For a properly designed dam and reservoir area, all significant
structures should be placed above maximum water levels.

Reservoir pool levels are often controlled by
spillway gates, lake drain and release struc- [§
tures, and flashboards. A general rule of 5
thumb for safety is that pool level drawdown [
rates should not exceed 1 foot per day,
except during emergency  situations.
Relatively flat slopes or slopes with free
draining upstream zones can withstand more
rapid drawdown rates. Rapid drawdown of
the pool may leave the upstream slope
saturated and without support, and could
result in sloughs and slides. |If there is any | ==

queStion about the allowable drawdown rate, Figure 3-2 A slope stability issue required drawdown of this
a qua”fied dam Safety professional should be reservoir until improvements were made (siphons used).

contacted. Listed below are conditions or
instances that could require the pool level to be permanently or temporarily adjusted:

° A problem develops that requires the permanent pool to be lowered. Drawdown
is temporary until the problem is solved.

° Water is released at a controlled rate to the downstream channel to supplement
streamflow during dry conditions. This action may temporarily lower the reservoir
level.

) Water-supply reservoir levels will fluctuate according to the service area's

demand for water and inflow rates. Flashboards are sometimes used to
permanently or temporarily raise the pool level of water-supply reservoirs. Flash-
boards should not be installed or allowed unless there is sufficient freeboard
remaining to safely pass the design flood.

° The reservoir level is drawn down to facilitate repair of boat docks, to retard
growth of aquatic vegetation along the shoreline, or to provide additional storage
for spring runoff.

) Pool levels are sometimes adjusted for recreation, hydropower, or waterfowl and
fish management.

3.1.3 Testing Procedure for Dam Drawdown Structures

Dam drawdown valves are to be operationally tested on an annual basis, between
November 1 and March 30. In order to verify that the valve is still functioning, but to
minimize the quantity of silt and/or poor quality water that may be released downstream,
the following procedure is to be used.

1. The area immediately in front of the drawdown structure should be checked for
debris that might be drawn into the opening, and cleared of such debris as much
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as possible. If there is reason to believe that there may be silt immediately in
front of the opening at an elevation equal to the invert or higher, the structure
should not be tested until such silt is removed, complying with all regulatory
requirements prior to doing so.

2. The structure should be opened a minimal amount, enough to allow a flow, and
then closed fully, to verify ability to operate in that direction.

3. The structure should then be fully opened, and immediately closed again,
minimizing the open period as much as possible.

4. If there is any sign of erosion occurring downstream during the process, the
operation should be halted and the structure closed. Remedial actions shall be
taken to prevent erosion from the flows prior to the test being repeated or
completed.

5. If the valve fails to fully close, either in step two or step three, a qualified
professional should be immediately notified and the situation addressed.

3.2 OUTLETS AND DRAINS

The reservoir drain, or outlet, should
always be operable so that the pool level
can be drawn down in case of an
emergency or for necessary repairs to
the dam. Drain valves or gates that
have not been operated for a long time
may get stuck from corrosion, or blocked
with sediment or other debris. On the
other hand, if the valve cannot be closed
after it is opened, the impoundment
could be completely drained. An
uncontrolled and rapid drawdown could
also induce more serious problems such
as downstream flooding and erosion, or ! = s
slides in the saturated upstream slope of | Figure 3-3a Outlet valve located under pier (not recommended)
the embankment. Therefore, before built over the riser. Figure 3.3b shows close-up of valve stem.
operating a valve or gate, it should be inspected and all appropriate parts lubricated and
repaired. It may also be prudent to advise downstream residents of large or prolonged
discharges.

To test a valve or gate without lowering the lake, the drain inlet upstream from the valve
must be physically blocked. Some drain structures have been designed with this capa-
bility and have dual valves or gates, or slots for stoplogs (sometimes called bulkheads)
located upstream of the drain valve. Divers can be hired to inspect the drain inlet and
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may be able to construct a temporary block at the inlet for testing purposes.

Other problems may be encountered when operating the
reservoir drain. Sediment can build up and block the
drain inlet. Debris can be carried into the valve
chamber, thereby hindering its function if an effective
trash rack is not present. The potential that these
problems will occur is greatly reduced if the valve or
gate is operated and maintained periodically. The gate
or valve controlling the drain should be operated from
. | the fully closed to fully open position at least twice a
year. It is preferable that the drain be operated four
times a year. Early detection of equipment problems or
breakdowns and confidence in equipment operability are
benefits of routine inspection and operation. Figure 3-3a
shows a make-shift pier constructed over the principal
spillway riser pipe wi