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JOHN R. KASICH. GOVERNOR 

March 11, 2016 

City of Massillon 
Kim O'Farrell, CPRP, Director 
Parks & Recreation 
505 Erie St. North 
Massillon, OH 44646 

RE: Sippo Creek Reservoir Dam 
File Number: 0614-012 
Stark County 

Dear Ms. O'Farrell: 

JAMES ZEHRINGER. DIRECTOR 

Division of Water Resources 
Michael D. Bailey, Chief 

2045 Morse Road/Building B-3 
Columbus, Ohio 43229 

61 4-265-6620 
Email: dswc@dnr.state.oh.us 

Thank you for allowing Tina Griffin and Neil Shop of the Division of Water Resources to 
conduct a safety inspection of Sippo Creek Reservoir Dam on June 16, 2015. This inspection 
was conducted by representatives of the Chief of the Division of Water Resources under the 
provisions of Ohio Revised Code (ORC) Section 1521 .062 to evaluate the condition of the dam 
and its appurtenances. The Chief has the responsibility to ensure that human life, health, and 
property are protected from dam failures. Conducting periodic safety inspections and working 
with dam owners to maintain and improve the overall condition of Ohio dams are vital aspects of 
achieving this purpose. A copy of the laws and administrative rules for dam safety is available on 
the division 's web site or by request. I have enclosed guidelines for preparing an operation, 
maintenance, and inspection manual and guidelines for preparing an emergency action plan. 

The enclosed inspection report was generated based on available information and is hereby 
provided for your use and study. Listed in the report are several repair, maintenance, and 
monitoring items that as a dam owner you are required by law to perform. Completion of these 
required items will improve the safety and overall condition of the dam. The Chief must approve 
any plans for modifications or repairs to the dam. Modifying or repairing a dam includes, but is 
not limited to, installing or replacing a spillway pipe or a portion of a spillway, raising the 
embankment crest elevation, raising the normal pool level, and placement of fill and/or piping in 
an open channel spillway. Following approval of the engineered plans, all necessary repairs must 
be implemented by the owner under the supervision of a registered professional engineer. Failure 
to complete the repair, maintenance, and monitoring items may result in legal enforcement of 
these requirements in the form of an order from the Chief of the Division. 

To gain information that will help improve the inspection program, a short survey has been 
developed and is enclosed. Please complete the survey and return it in the self-addressed 
envelope provided. Your feedback is important. 
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It is the Division 's understanding that you are the owner(s) of this dam. Under Ohio's dam safety 
regulations, "owners" are "those who own, or propose to construct a dam or levee." OAC Rule 
1501 :21-3-01 (V). A "dam" is defined as "any artificial barrier together with any appurtenant 
works, which either does or may impound water or other liquefied material ... " OAC Rule 
1501 :21-3-0l(F). "Appurtenant works" include but are not limited to outlet works and spillway 
channels. 

If you are not an owner of this dam, or believe that there are additional owners of the dam not 
addressed in this communication, please contact Tina Griffin. Please note that ORC Section 
1521.062 requires a dam owner to notify the Chief of the Division of Water Resources in writing 
of a change in ownership of a dam prior to the exchange of the property. 

Your cooperation in improving the overall condition of this dam is appreciated. Please contact 
Tina Griffin at 614/265-6634 if you have any questions. 

s· el ' 

.. 
M Kannik, P .E. 
Program Manager 
Dam Safety Program 
Division of Water Resources 

MPK:tmg 

cc/enc: Tina Griffin, P.E., Division of Water Resources, Dam Safety Program 

Enclosures 
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GUIDELINES FOR AN OPERATION, MAINTENANCE 
AND INSPECTION MANUAL 

(Revised 8/12/2014} 

I. INTRODUCTION - State or list pertinent facts about the dam and reservoir; height, freeboard, 
lake area, drainage area, elevations, spillway sizes, etc. Indicate purpose of reservoir and any 
special pertinent information. The Division of Soil and Water Resources, Dam Inventory Sheet 
includes much of this information. 

II. INSPECTION - This section should indicate, who, how frequent, and what is involved in an 
inspection. A form or forms should be included which can be used for each type of inspection or 
items to be monitored. Each dam should have specific problem areas which will require 
monitoring. These areas will be specified or outlined in the past inspection reports either 
performed by ODNR or the owner's engineer. 

FREQUENCY PERSONNEL ITEMS TO INSPECT/MONITOR FORM NO. 

As Needed Damtender Rainfall 

Weekly Damtender Seepage/Wet Areas 
Toe Drain Flow 
Pool Level 
Trackrack Debris 
Slides/Cracks 
Rodent Activity 
Vandalism 

Once Every Damtender Piezometer 

3 Months 

Yearly Engineer/ Slope Protection/Riprap 
Damtender Erosion 

Condition of Vegetal Cover 
Spillway Condition 
Embankment Condition 
Lake Drain Conditions 
Settlement Monuments 

Periodic ODNR/Engineer Engineer's Safety Inspection 

3 to 5 years 

Ill. MAINTENANCE - Indicate items which will require periodic maintenance. Each dam should have 
specific items addressed (see examples). Conditions specified on past inspection reports should be 

included. 

FREQUENCY 

Mow embankment and emergency spillway 2 times/year 

Lubricate and repair as needed lake drain valve mechanism yearly 

Re-establish proper vegetal cover as needed 



ITEM (con't) FREQUENCY 

Repair erosion as needed 

Repair rodent damage as needed 

Clean spillway trashracks as needed 

Repair concrete as needed 

Other mechanical equipment yearly 

Replace/replenish riprap yearly 

Clean out toe-drain outlets yearly 

IV. OPERATION - Give a brief but complete description of all operation procedures. Specific 
procedure for operation of mechanical equipment such as valves could be included here. 
Emergency operation should be covered in the Emergency Action Plan. 

ITEM/CONDITION 

Lake Drain Valve 

Pool level drawdown for winter season 

Record Keeping 

ACTION REQUIRED 

Open at least 2 times/year 

Open drain and lower pool at a safe 
Rate 

Maintain records of all maintenance 
and operations actions 

V. SAFE RATE DRAWDOWN PLAN - This section should include the method to be used for drawing the 
lake down under emergency conditions. This could include the maximum release rate which will not 
cause downstream flooding, the proposed location for an emergency channel through an abutment, 
other ways to provide for rapid drawdown if needed. Hastily, ill-conceived action during emergency 
situations could increase the failure rate or actually cause failure. 

There are also non-emergency circumstances under which the lake level must be lowered. An 
example of this would be drawing the lake down to repair boat docks. A safe rate for non
emergency drawdown should also be determined and included in this section of the manual. 

VI. APPENDIX (POSSIBLE ITEMS) 

1. Inspection forms 
2. Past inspection reports 
3. Reduced size as-built drawings 
4. Stage-storage-area curve 
5. Spillway rating curve 
6. Lake Drain rating curve 
7. Pictures 
8. ODNR Dam Inventory Sheet 

OM&I Manual Guidelines 
Revised 8/12/14 



DAM INSPECTION SURVEY 
The following survey was developed to gain information from dam owners concerning the Division of 
Soil & Water Resources' dam inspection program. Your comments are intended to help us improve 
the dam inspection process. 

1. Did you receive the report in a timely manner? Yes I No 
If you answered no to this question, how soon after the inspection would you expect the report? 

2. Do you understand why the inspection was performed? Yes I No 

3. Did the inspectors allow enough time for on-site discussion? Yes I No 

.; r> ,.?-- ,.··:~~J·;~ -~~·~~~;.J ~~~: ;~ ~I1:..F.-) ~i .:-', 

.. . / -t-&')11\$.'!'*~~ l><=:·z.• ;..r:... .. ' 
5. The report was e~SMo .. -~~;tstand.. . StronglyDisagree·~~~~f"l~~~~erent Agree Strongly Agree 

6. The report was ,W°~ll q,fl~1zed.. . Strongly Disagree Di~j.;lndiff~}~nt Agree Strongly Agree 
i / ~:-\:.~::;-~:- -- _ ... -:-:'°"""."~ \-; \\ 

f ' ~ ~) ,-::z?:~I<\ \ • 
7. I und~rstand ,~_sq~~~ used to classify the dam... Strongly Disagree Disagr~~jfferert, Agree Strongly Agree 

' I _ _,_,.~""'~ . l~~-:\ • \ - ............ . \-.- -,,.1u \ 

8. I understand,14,·1he~~ay requirem.~,nts torth,e dam.. . Stron~IyDisagree Disagre~ff~ ren\ \o.gree Strongly Agree 
I\".:_' ?'_ \ ,. I l .~J'";"j;.j ·· 1 

9. The report rp;ade~t@f1dam owner's responsi~ilities Strongly Disagree Disagree ~lent l ~gree Strongly Agree 

clear... • f , .: · ff:?'; 1 1 

10. Overall, thJ\)~p~~-~-~~ceeded my expe.ctqtions·... .$tr.ongly Disagree Disagree ~7 entj tgree Strongly Agree 
' \ .-: '·~~Cl -- ,., l 

Comments.. \, __ 1 \~!~'..f4J.! .~~ I I 
J. - ~~1 / _/ 
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Please provide any additional corfif,n~~QU may have about !!Jls:;:-~litvey or any aspect of the dam 
inspection program. ...._->:--:--=-~-=-=-_,---::·:~:::>--· 

~-· ~....=.:r---

The Division of Soil & Water Resources provides educational dam safety materials on our web site 
(http://soilandwater.ohiodnr.gov/safety/dam-safety) or in hard copy (614-265-6731). Please contact us if you 
would like to discuss available materials or have any questions. 

Thank you for completing this survey. Your help is appreciated. Please return the survey in the 
enclosed envelope. 

Name ___________ (Optional) Name of Dam _______ (Optional) 



Preface to !CODS Guidelines Mav 17. 2007 

A dam, lil<e 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 and monitoring of the 
dam identifies changing conditions and problems as they develop, and maintenance prevents minor 
problems from developing into major ones. Despite efforts to keep the dam in good condit ion and to perform 
inspection and maintenance, a dam can develop problems that can lead to failure. Early detection and 
appropriate response are crucial for maintaining the safety of the dam and downstream people and 
property. An emergency action plan (EAP) is a collection of information that helps a dam owner properly 
respond to many potential problems at the dam. 

The lnteragency Committee on Dam Safety (ICODS) was established in 1980. The committee consis ts of 
representatives from ov er nine federal agencies with dam safety interests. The committee encourages the 
establishment and maintenance of effective federal programs, policies, and guidelines to enhance dam 
safety and security. One of the products that the committee developed is a set of guidelines to organize the 
format and content of EAPs. The guidelines were developed to provide consistency and uniformity. 

The Ohio Department of Natural Resources, Division of Water, uses the !CODS guidelines as the 
foundation for the format and content of Class I EAPs. In certain cases. an owner of a Class I dam may be 
inclined to use a different format or incorporate the content of the ICODS guidelines into an existing set of 
procedures. This is acceptable if the new format contains all appropriate content from the guidelines. The 
ICOOS guidelines can also be used to develop EAPs for Class II and Class Ill dams . The gu idelines were 
developed for dams that are generally bigger and have more potential downstream hazard. For smaller 
dams with less downstream hazard , similar to many Class II and Ill dams, some of the sections can be 
reduced or eliminated (see table below). However. much of the content is applicable and should be 
included. Please contact the Division of Water for clarification . 

EAP Section 
Scc l1on I 
Section II 
Secl1on Ill 
Section IV 
Section V 
Section VI 
Section VII 

Secl1on VIII 

Class I Dams 
Required 
Required 
Required 
Required - Engineer needed 
Required 
Required 
Required - Must include investigation of 3 
scenarios · sunny day, 100-year flood/25% 
PMF. and design flood, see "Dam Failure 
Inundation Mapping - Items for Submittal"; 
engineer needed 
Required 

Ohio Administra tive Code Rules Pertinent to EAPs 

Smaller, Less Hazardous Dams 
Required - Brief 
Required 
Required 
Required - Engineer nol required 
Required - V(a) can be brief 
Required - Brief 
Usually not requ ired - See inspection report 

As appropriate 

1501:2 1-21 -04 (A) Pursuant lo lhe provisions of section 1521 .062 of the Revised Code, the owner of a dam or levee 
shall be responsible for the continued safe operation and use of the structure so thal it does nol constitute a hazard lo 
life, heal th , or property. 
(B) In lhe interest of safeguarding life , health, and property, the chief may require th e owner lo prepare a wrillen 
manual detailing the operation. maintenance, and inspection procedures necessary for the continued sa fe operation 
and use of the dam or levee. and an emergency action plan. The contents of such manual and plan shall be as 
described respectively in rules 1501 :21-15-06 and 1501 :21-15-07 of the Administrative Code. 
1501:21 -15-07 An emergency action plan shall be required for all class I, II and Ill structures. The emergency action 
plan for all class I structures shall include but not be llmiled to an inundation map of the cri tical routing reach. An 
inundation map may also be required for class II and Il l dams as des ignated by the chief. The required detail of this 
map depends upon the complexity of the downstream hazard and shall be acceptable to the chief. Three copies of the 
emergency action plan shall be submitted to the chief for approval upon the completion of construction or as otherwise 
directed by the chief. The chief may require additional copies as necessary. 



Emergency Action Plan (EAP) Guidelines 
(Revised 8/4/2014) 

Interagency Committee on Dam Safety (ICODS) Format 

The lCODS EAP Guidelines for Dam Owners is recommended for consistency and uniformity. 
The format also serves as a checklist for completeness. When completed, the EAP will have two 
sections: the basic EAP and the appendices. 

Format and Content 
Title Page/Cover Sheet/Table of Contents 

I. Notification Flowchart 
II. Statement of Purpose 
III. Project Description 
IV. Emergency Detection, Evaluation, and Classification 
V. General Responsibilities 

A. Dam Owner 
B. Notification 
C. Evacuation 
D. Termination and follow-up 
E. EAP coordination 

VI. Preparedness 
Vll. Inundation Maps 
VIII. Appendices 

Appendix A: Investigation and Analyses of Dam Break Floods 
Appendix B: Plans for Training, Exercising, Updating, and Posting EAP 
Appendix C: Site-Specific Concerns 
Appendix D: Approval of the EAP 

TITLE PAGE/COVER SHEET IT ABLE OF CONTENTS 

The purpose of the title page and cover sheet of an EAP is to identify the document as an EAP 
and to specify the name of the dam. The table of contents, which will list all the major sections 
and subsections in the EAP, provides a quick means for locating information. 

Section I: NOTIFICATION FLOWCHART 

The notification flowchart provides the hierarchy for notification in the event of an emergency. 
The flowchart must include the following essential information. 

• Who notifies whom 
• Names, titles, telephone numbers, alternate contacts, and communication 

mechanisms 

The notification fl owchart(s) should be brief, simple, and easy to fo llow. Notification must flow 
in both directions and the number of people notified by each individual should be limited. The 
flowchart should be prominently displayed on the first page of the EAP and also posted as a 
stand-alone chart. 

EAP Guidelines revised 8-4-14 



Color coding can be helpful as long as the color does not obscure the text. The individuals and 
entities that may be included on the notification flowchart: 

• Dam Owner 
• Appropriate Federal, State, and Local Agencies 

ODNR, Division of Water (614) 265-6731 or (614) 799-9538 
• Residents and property owners downstream of the dam 
• Operators of other dams 
• Managers ofrecreational facilities 
• National Weather Service (NWS) 
• News Media 
• Others 

Section II: STATEMENT OF PURPOSE 
This section defines the purpose and scope of the EAP. (1 or 2 paragraphs) 

Section III: PROJECT DESCRIPTION 

Must include the following: 
• Description and drawing of the dam and appurtenant parts of the dam. 
• Project location (vicinity map) (State and County) 
• Note significant upstream and downstream dams 
• Downstream communities potentially affected by a dam failure or flooding as a result of 

large operational releases 
• Any other relevant information 

Section IV: EMERGENCY DETECTION, EVALUATION, AND 
CLASSIFICATION 

• Detection of the emergency condition 
}> Data and information collection system 
}> Process for analyzing data 

• Evaluation of information 
}> Procedures for assessing information 
}> Provisions for establishing the severity and magnitude of the emergency 

• Classification of emergency based on urgency 
}> Indicates urgency of the situation 
}> Emergency classification chosen and agreed to by dam owner and emergency 

management officials 
}> Must be relevant to emergency conditions 
}> Must include the following three alert levels: Monitor, Watch, and Warning 

The three classifications of dam alert statuses are listed below. The EAP should describe how 

each alert status applies to the particular dam. Information to assist the dam owner in 

determining the appropriate emergency alert status should be developed and included in the 

EAP. 
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Monitor - A hazardous condition exists, requiring investigation and corrective action; potential 
for failure is being assessed; corrective measures are underway. 

• Include procedures for investigation and assessment 
• Include procedures for implementing interim risk reduction measures 
• Notify the appropriate personnel and agencies 

Watch - Potential failure situation is developing. 
• Include procedures for assessing the possible mode of failure 
• Include procedures for implementing corrective measures 
• Notify the appropriate personnel and agencies 
• Include procedures for the possible transition from a Watch to a Warning alert level 

Warning - Dam failure is occurring or is imminent. 
• Time to failure is impossible to determine but should be assumed to be very short 
• Assume that corrective measures at the dam are not possible 
• Public protective actions are required 
• Notify the appropriate personnel and agencies 

Section V: GENERAL RESPONSIBILITIES 

The General Responsibilities section of the EAP are: 

• Dam owner responsibilities 
• Responsibility for notification 
• Responsibility for evacuation 
• Responsibility for duration, termination, security, and follow-up 
• EAP coordinator responsibility 

Dam Owner Responsibilities 

The responsibilities of the dam owner must be clearly and specifically defined. The 
fo llowing responsibilities should be delineated: 

• The decision-making process, including the selection of the appropriate emergency 
condition 

• Specific actions to be taken 
• Who will take the actions 
• Internal (at the dam) and external (off-site) notification activities 

This section should provide guidance on communicating the emergency situation to others 
and should spell out the chain of command and specific emergency actions. 
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Responsibility for Notification 

Clearly identify the dam owner personnel authorized to notify local officials. The most 
important elements of this section are: 

• Specificity 
• Delegation of responsibility and authority 
• Timely notification 
• Procedures for notifying agencies such as the National Weather Service 
• Procedures for notifying media 
• Sample messages 

Responsibility for Evacuation 

Agencies with a statutory obligation are responsible for evacuation. The dam owner: 
• Should not assume agency responsibility 
• Should coordinate with appropriate officials 

This section of the EAP should specify coordinated and agreed-to evacuation responsibilities 
of the dam owner, if any. Inundation maps help the evacuation effort. 

Responsibility for Duration, Security, Termination, and Follow-Up 

• The dam owner and dam personnel must monitor the emergency situation at the dam 
and keep the authorities informed of developing conditions. 

• The dam owner must specify security measures at the dam during the emergency. 
• Officials and agencies are responsible for terminating emergency status in affected 

areas. 
• The dam owner terminates the emergency of the dam. 
• There should be a follow-up evaluation by the participants involved in the emergency. 

EAP Coordinator Responsibility 

The name of the EAP Coordinator must be specifically identified in the EAP. The 
following are responsibilities of the EAP coordinator: 
• Revi sed EAP 
• Establishes training seminars 
• Coordinated EAP exercises 
• Serves as the EAP contact for: 

);;;- emergencies 
);;;- non-emergencies 
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Section VI: PREPAREDNESS 

There are two primary objectives to this section of the EAP: to describe preplanned and 
emergency actions and to specify emergency measures. The rationale for the first objective of 
this section is to describe preplanned and emergency actions. This may: 

• Prevent a failure from developing 
• If possible, minimize loss of life and property damage 
• Issue timely warning, and facilitate operation of the dam 

The seven areas that must be considered in the development of the section on emergency 
measures are: 

• Surveillance 
• Response during periods of darkness 
• Access to the site 
• Response during weekends and holidays 
• Response during adverse weather 
• Alternate means of communication 
• Emergency supplies and resources 

Surveillance 
• Provisions for prompt detection and evacuation 
• Instrumental and/or physical inspections 
• Unattended dams (not continuously attended 24 hours a day) 

);::- Surveillance procedures and systems, such as remote detection systems 
);> Instrumental, telemetry, audible alarms 
);::- Headwater/tai I water detectors 
);::- Coordination of special procedures with local authorities 

Response During Periods of Darkness 
• Actions to illuminate the dam to facilitate gate and other operations 
• Operation of equipment during power failure 
• Procedures for notifying officials 
• Impact on expected response times 
• Non-business hours 
• Other instructions 

Access to Site 
• Primary and secondary routes 
• Means for reaching the site under various conditions (e.g. foot, boat, car, snowmobile) 
• Expected travel times 
• Special instructions 

Response During Weekends and Holidays 
• Planned actions based on the dam operators schedule 
• Special instructions 
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Response During Periods of Adverse Weather 
• Actions to be taken for different conditions, including when the dam will not be attended 
• Methods of access 
• Expected response time 
• Special instructions 

Alternate Systems of Communication 
• Availability and use of alternative systems 
• Alternative channels 
• Proper procedures 
• Special instructions 

Emergency Supplies and Resources 
• The stockpiling of materials and equipment 
• Coordination of information on flood flows 

);;- National Weather Service, dam owners (up and downstream) 
);;- Actions to lower the reservoir (i.e., reduce inflow and increase outflow) 
);;- Who, when, and how to take action 
);> Provisions of alternative sources of power, including location, mode of operation, 

and transportation 
);> Site-specific actions 

Section VII: INUNDATION MAPS 

The inundation maps are of extreme importance in the development of the notification flowchart. 

The following are considerations in the development of the inundation maps for the EA P: 
• The inundation maps are the responsibility of the dam owner to have completed. An 

engineer is usually required. 
• The development of the maps must be coordinated with relevant agencies. 

);;- Maps must provide information required by the agencies because the agencies 
will depend on the maps for evacuation 

• The maps must be usable and of appropriate scale. They must be clear and not cluttered 
with extraneous information. 

• If possible, the base map must be the most recent aerial photograph. Roads and other 
structures must be clearly identifiable and labeled. 

• The dam and lake area must be labeled and color-shaded. 
• Three failure scenarios must be analyzed unless otherwise approved. 

);> Inflow design flood must be fully documented 
);> The scenarios must include a "sunny day", 100-year (or possibly 25% PMF), and 

PMF base condition. Each scenario must be shown on the maps unless otherwise 
approved. 

);;>- Color or cross-hatching should be used for different scenarios. 
• When developing inundation maps for Class II or III dams, the design flood of 50% or 

25% of the Pl'v1F, respectively, can be used as the largest dam failure scenario. 
• The maps must show peak discharge, maximum flood elevation, and travel time. 
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• The maps must include a legend that describes each failure scenario, a definition of travel 
time, scale, north arrow, and any other information depicted on the maps. 

• A note must be included on the maps that explain why the study terminates at the chosen 
location. 

• An index should be used if the map covers several pages. 
• Existing field conditions should be shown on the base map. 
• The accuracy and limitation of the maps should be described. 
• The maps should be supplemented with a narrative description of the areas affected by 

the dam break, with surface profiles, and with a characteristic of the failure condition 
assumed in the preparation of the inundation maps. 

Section VIII: APPENDICES 

There are four appendices to be developed for the EAP: 
• Appendix A: Investigation and Analyses of Dam Break Floods. 
• Appendix B: Plans for Training, Exercising, Updating, and Posting the EAP 
• Appendix C: Site-Specific Concerns 
• Appendix D: Approval of the EAP 

Appendix A: Investigation and Analysis of Dam Break Floods 

Appendix A must include data on the following: 
• Methodology 
• Prevailing streamflow conditions 
• Breach assumptions 
• Termination of downstream routing 

Appendix B: Plans for Training, Exercising, Updating, and Posting the EAP 

Training 
• Training plan and schedule, with provisions for annual training 
• Familiarity with EAP 
• Problem detection and evaluation 

Exercising 

• Exercising plan and schedule, with provisions for annual drills 
• Tabletop and functional exercises 
• Test remote sensing equipment 
• Evaluation of exercises 
• Follow-up on recommendation 

The follow-up training course focuses on exercising the EAP. 
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Updating 
• Process for revisions 

~ Annual review 
~ Updating for personnel changes 
~ Exercise lessons learned 

• Distribution of updated plans 

Posting the EAP 
• Posting must be up-to-date 
• Place EAP in prominent locations 
• Post copies of complete and up-to-date EAP in a location near the posted flowcharts 

Appendix C: Site-Specific Concerns 

Appendix C should include the following: 
• Site-Specific concerns that affect the EAP 
• A Glossary, if needed 

Appendix D: Approval of the EAP 

The documentation included in Appendix 0: 
• Must be signed by all parties 
• Indicates the approval and acceptance of responsibi I ities 
• Helps ensure that all parties understand the EAP and their roles and responsibilities 
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DAM SAFETY 
INSPECTION REPORT 

Sippo Creek Reservoir Dam 
File Number: 0614-012 

Class I 
Stark County, Perry Township 
Inspection Date: June 16, 2015 

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 Soil and Water Resources 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 dan1 owners to 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 150 I :21-21-03, the owners of dams must implement all 
remedial measures listed in the enclosed report. 

Division of Soil and Water Resources • 2045 Morse Road, Bldg. B-2 • Columbus, Ohio 43229-6693 
In December 2015, the Ohio Department of Natural Resources, Division of Soil and Water Resources became the Division of 

Water Resources. 
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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 
thi s 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 Soil and Water Resources 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. This dam must have emergency action plan (EAP) in accordance with OAC Rule 1501 :2 1-21-04. 
A registered professional engineer must prepare the inundation map and Section IV (Emergency 
Detection, Evaluation, and Classification) of the EAP. It is recommended that your engineer 
contact the Division of Soil and Water Resources prior to undertaking the engineering study for the 
inundation map. 

2. 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 1501:2 1-13-02, the minimum design flood for Class I dams is JOO 
percent of the Probable Maximum Flood or the critical flood. See the Flood Routing Summary 
section of this report for additional information. 

3. The principal spillway system must perform properly without endangering the safety of the dam. 
Investigate the structural integrity and undermining of the principal spillway system and, as 
necessary, prepare plans and specifications for the correction of any problems. The condition of the 
principal spillway system must be monitored weekly for further deterioration until repairs can be 
made. This item should be completed in coordination with Item 2 above. 

4. The lake drain valve must operate properly. Investigate the integrity of the valve. If the valve does 
not work, you must hire an engineer to prepare plans and specifications for repair or replacement of 
the drain. 

5. The embankment crest alignment must be uniform. Prepare plans and specifications for the 
correction of any irregularities. This item should be completed in coordination with Item 2 above. 

6. The cut-off wall along the crest must be repaired or replaced. Prepare plans and specification for 
the repair or replacement of the wall. This item should be completed in coordination with Item 4 
above. 

7. The erosion on the upstream slope of the embankment must be repaired and the upstream slope 
must be protected from erosion. Prepare plans and specifications for repairing the erosion and 
installing erosion protection. 
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8. The extremely steep downstream slope to the right of the principal spillway must be regraded. 
Prepare plans and specifications to flatten the slope. The steepness and overall stability of the 
embankment must be monitored weekly until repairs can be made. 

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. Remove the tree stumps and brush from the upstream slope and downstream slope. Seed all 
disturbed areas to establish a proper grass cover. See the "Trees and Brush" fact sheet included in 
this section for additional information. 

2. Seed the bare and sparse areas on the upstream slope and crest to establish a proper grass cover. 
See the "Ground Cover" fact sheet included in this section for additional information. 

3. Repair the erosion gullies on the downstream slope. See the "Ground Cover" fact sheet included in 
this section for additional information. 

4. Repair the rodent burrow on the upstream slope adjacent to the left principal spillway side wall. 
See the "Rodent Control" 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 and monitoring of the dam identify 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. 

Despite efforts to provide sufficient structural integrity and to perform inspection and maintenance, 
dams can develop problems that can lead to failure. Early detection and appropriate response are 
crucial for maintaining the safety of the dam and downstream people and property. The ORC requires 
the owner to fully and promptly notify the Dam Safety Program 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 Program can be contacted at 614/265-6731 during business hours or at 
614/799-9538 after business hours. Dam owners must have emergency preparedness procedures 
documented in an emergency action plan. 

The owner must address the following items. 

1. Monitor the surface rust on the lake drain outlet pipe and valve for continued erosion. 

2. This dam must have an operation, maintenance, and inspection manual (OMI) and an emergency 
action plan (EAP) in accordance with OAC Rule 1501:21-21-04. Prepare an OMI and an EAP 
including an inundation map. Guidelines for the preparation of these documents are included with 
this report. A registered professional engineer must prepare the inundation map and Section IV 
(Emergency Detection, Evaluation, and Classification) of the EAP. It is recommended that your 
engineer contact the Division of Soil and Water Resources prior to undertaking the engineering 
study for the inundation map. 
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Dam Safety: Earth Dam Failures 

0 wners of dams and operating and maintenance 
personnel must be knowledgeable of the 
potential problems which can lead to failure 

of a dam. These people regularly view the structure 
and, therefore, need to be able to recognize potential 
problems so that failure can be avoided. If a problem 
is noted early enough, an engineer experienced in dam 
design, construction, and inspection can be contacted 
to recommend corrective measures, and such measures 
can be implemented. 

IF THERE IS ANY QUESTION AS TO THE SE
RIOUSNESS OF AN OBSERVATION, AN ENGI
NEER EXPERIENCED WITH DAMS SHOULD 
BE CONTACTED. 

Acting promptly may avoid possible dam fai lure 
and the resulting catastrophic effect on downstream 
areas. Engineers from the Division of Soil and Water 
Resources , Dam Safety Engineering Program of the 
Department of Natural Resources are available at any 
time to inspect a dam if a serious problem is detected 
or if failure may be imminent. Contact the division at 
the following address and telephone number: 

Ohio Department of Natural Resources 
Division of Soil and Water Resources 

Dam Safety Engineering Program 
2045 Morse Road 

Columbus, Ohio 43229-6693 
Voice: (614) 265-6731 Fax: (614) 447-9503 

E-mail: dswc@dnr. state.oh.us 
Website: http://ohiodnr.gov/soilandwater 
Emergency 24hr hotline: 614-799-9538 

Since only superficial inspections of a dam can usu
al ly be made, it is imperative that owners and main
tenance personnel be aware of the prominent types 

of failure and their telltale signs. Earth dam fai lures 
can be grouped into three general categories: over

toppi ng failures, seepage failures, and structural 
failures. A brief discussion of each type follows. 

Overtopping Failures 

Overtopping failures result from the erosive action 
of water on the embankment. Erosion is due to un
controlled flow of water over, around, and adjacent to 
the dam. Earth embankments are not designed to be 
overtopped and therefore are particularly susceptible to 
erosion. Once erosion has begun during overtopping, 
it is almost impossible to stop. A well vegetated earth 

I 
embankment may withstand limited overtopping if its 
crest is level and water flows over the crest and down 
the face as an evenly distributed sheet without becom
ing concentrated. The owner should closely monitor 
the reservoir pool level during severe storms. 

Seepage Failures 

All earth dams have seepage resulting from water 
permeating slowly through the dam and its founda
tion. Seepage must be controlled in both velocity and 
quantity. If uncontrolled, it can progressively erode 
soi l from the embankment or its foundation, resulting 
in rapid failure of the dam. Erosion of the soil begins 
at the downstream side of the embankment, either in 

I 
the dam proper or the foundation , progressively works 
toward ~he reservoir, and eventual I y develops a di reel 
connection to the reservoir. This phenomenon is known 
as "piping." Piping action can be recognized by an 
increased seepage flow rate, the di scharge of muddy 
or discolored water, sinkholes on or near the embank
ment, or a whirlpool in the reservoir. Once a whirlpool 
(eddy) is observed on the reservoir surface, complete 
failure of the dam will probably follow in a matter of 
minutes. As with overtopping, fully developed pip
ing is virtually impossible to control and will likely 
cause failure. 

Seepage can cause slope failure by creating high pres
sures in the soil pores or by saturating the slope. The 
pressure of seepage within an embankment is difficult 
to determine without proper instrumentation. A slope 
which becomes saturated and develops slides may be 
showing signs of excessive seepage pressure. 
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Structural Failures 
Structural failures can occur in eitherthe embankment 

or the appurtenances. Structural failure of a spillway, 
lake drain , or other appurtenance may lead to failure 
of the embankment. Cracking, settlement, and slides 
are the more common signs of structural failure of 
embankments. Large cracks in either an appurtenance 
or the embankment, major settlement, and major slides 
will require emergency measures to ensure safety, es
pecially if these problems occur suddenly. If this type 
of situation occurs, the lake level should be lowered, 
the appropriate state and local authorities notified, and 
professional advice sought. If the observer is uncertain 
as to the seriousness of the problem, the Division 
of Soil and Water Resources should be contacted 
immediately. 

The three types of failure previously described are 
often interrelated in a complex manner. For example, 
uncontrolled seepage may weaken the soil and lead to 
a structural failure . A structural failure may shorten 
the seepage path and lead to a piping failure . Surface 
erosion may result in structural failure. 

Minor defects such as cracks in the embankment 
may be the first visual sign of a major problem which 
could lead to failure of the structure. The seriousness 
of all deficiencies should be evaluated by someone 
experienced in dam design and construction. A quali
fied professional engineer can recommend appropriate 
permanent remedial measures. 

Any other questions, comments concerns, or fact 
sheet requests, should be directed to: 

Ohio Department of Natural Resources 
Division of Soil and Water Resources 

Dam Safety Engineering Program 
2045 Morse Road 

Col um bus, Ohio 43229-6693 
Voice: (614) 265-6731 Fax: (614) 447-9503 

E-mail: dswc@dnr.state.oh.us 
Website: http://ohiodnr.gov/soilandwater 
Emergency 24hr hotline: 614-799-9538 
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Fact Sheet 99-52 

Dam Safety: Upstream Slope Protection 

S lope protection is usually needed to protect the 
upstream slope against erosion due to wave action. 
Without proper slope protection, a serious erosion 

problem known as "beaching" can develop on the upstream 
slope. 

Previous location 
of the riprap 

Figure 1 - Beaching 

The repeated action of waves striking the embankment 
sutface erodes fill material and displaces it farther down the 
slope, creating a "beach." The amount of erosion depends 
on the predominant wind direction, the orientation of the 
dam, the steepness of the slope, water level fluctuations, 
boating activities, and other factors. Further erosion can 
lead to cracking and sloughing of the slope which can 
extend into the crest, reducing its width. When erosion 
occurs and beaching develops on the upstream slope of a 
dam, repairs should be made as soon as possible. However, 
an erosion scarp less than l foot high may be stable and 
not require repair. 

The upstream face of a dam is commonly protected against 
wave erosion by placement of a layer of rock riprap over a 
layer of bedding and a filter material. Other material such as 
concrete facing, soil-cement, fabri-form bags, slush grouted 
rocks, steel sheet piling, and articulated concrete blocks can 
also be used. Vegetative protection combined with a berm 
on the upstream slope can also be effective. 

Rock Riprap 
Rock riprap consists of a heterogeneous mixture of ir

regular shaped rocks placed over gravel bedding and a 
sand filter or geotextile fabric. The smaJler rocks help 
to fill the spaces between the larger pieces forming an 
interlocking mass. The filter prevents soil particles on the 
embankment surface from being washed out through the 
spaces (or voids) between the rocks. The maximum rock 

size and weight must be large enough to break up the en
ergy of the maximum anticipated wave action and hold the 
smaller stones in place. If the rock size is too small, it will 
eventually be displaced and washed away by wave action. 
If the riprap is sparse or if the filter or bedding material is 
too small, the filter material will wash out easily, allowing 
the embankment material to erode. Once the erosion has 
started, beaching will develop if remedial measures are not 
taken. Technical Release No. 69 developed by the USDA, 
Natural Resources Conservation Service can be used to help 
design engineers develop a preliminary or detailed design 
for riprap slope protection. 

Lowest anticipated pool 
\i 

Figure 2 - Rock Riprap 

Top of embankment 

~ 

. . . 
Gr~vel bedding . . . 

. . 

The dam owner should expect some deterioration ( weath
ering) of riprap. Freezing and thawing, wetting and dry
ing, abrasive wave action, and other natural processes will 
eventually break down the riprap. Its useful life varies with 
the characteristics of the stone used. Stone for rip rap should 
be rock that is dense and well cemented. In Ohio, glacial 
cobbles or boulders, most limestone, and a few types of 
sandstone are acceptable for riprap. Most sandstones and 
shales found in Ohio do not provide long-term protection. 
Due to the high initial cost of rock riprap, its durability 
should be determined by appropriate testing procedures 
prior to insta llation. Vegetative growth within the slope 
protection is undesirable because it can displace stone and 
disturb the filter material. Heavy undergrowth prevents an 
adequate inspection of the upstream slope and may hide 
potential problems. For additional information, see the 
"Trees and Brush" fact sheet. 
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Sufficient maintenance funds should be allocated for the 
addition of riprap and the removal of vegetation. Severe 
erosion or reoccurring problems may require a registered 
professional engineer to design a more effective slope 
protection. 

Vegetated Wave Berm 
Vegetated wave berms dissipate wave energy and protect 

the slope from erosion. Berms are constructed on the up
stream slope at the normal pool level and should be no less 
than 20 feet wide. This method of slope protection will not 
work well where the water surface fluctuates regularly from 
normal pool. If improperor sparse vegetation is present, the 
wave berm may not adequately dissipate the wave energy, 
allowing erosion and beaching to develop on the upstream 
slope. Technical Release No. 56 developed by the USDA, 
Natural Resources Conservation Service provides design 
and layout information. 

The vegetation on the wave berm should be monitored 
regularly to verify adequate growth. Sufficient funds should 
be al located for the regular maintenance of the vegetation. 
Severe erosion or reoccurring problems may require a 
registered professional e ngineer to design a more effective 
slope protection. 

Wave berm with 
proper vegetation 

\ 

. . . 

Figure 3 - Vegetated wave berm 

Concrete Facing 

Top of embankment 
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Concrete facing can be used if severe wave action is 
anticipated, however, settlement of the embankment must 
be insignificant to insure adequate suppo11 for the concrete 
facing. A properly designed and constructed concrete fac
ing can be expensive. This slope protection should extend 
several feet above and below the normal pool level. It should 
terminate on a berm or against a concrete curb or header. 
Granular filter or filterfabric (geotextile) is required under the 
concrete facing to help reduce the ri sk of undermining. 

• 

Lowest anticipated pool 
\a 

• I •• ~ . . . " 

Figure 4 - Concrete facing 

. . . 
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As with any type of slope protection , problems will 
develop if the concrete facing has not been properly de
s igned or installed. Concrete facing often fails because 
the wave action washes soil particles from beneath the 
slabs through joints and cracks. This process is known 
as undermining, which will continue until large voids are 
created. Detection of voids is difficult because the voids 
are hidden . Failure of the concrete facing may be sudden 
and extensive. Concrete facing should be monitored for 
cracks and open joints. Open joints should be sealed with 
plastic fi llers and cracks should be grouted and sealed. For 
additional information, see the "Problems with Concrete 
Materials" fact sheet. 

Inspection and Monitoring 
Regular inspection and monitoring of the upstream slope 

protection is essential to detect any problems. It is impor
tant to keep written records of the location and extent of 
any erosion, undermining, or deterioration of the riprap, 
wave berm or other slope protection. Photographs provide 
invaluable records of changing conditions. A rapid I y chang
ing condition may indicate a very serious problem, and the 
Dam Safety Program should be contacted immediately. All 
records should be kept in the operation, maintenance, and 
inspection manual for the dam. 

Any other questions, comments concerns, or fact sheet 
requests, should be directed to: 

Ohio Department of Natural Resources 
Division of Soil and Water Resources 

Dam Safety Program 
2045 Morse Road 

Columbus, Ohio 43229-6693 
Voice: (614) 265-673 1 Fax: (614) 447-9503 

E-mail: dswc@dnr.state.oh.us 
Website: http://soilandwater.ohiodnr.gov I 
Emergency 24hr hotline: 614-799-9538 
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Dam Safety: Lake Drains 

A Jake drain is a device to permit draining a reservoir, 
lake or pond. Administrative Rule 150I:21-13-06 
requires that all Class I, Class TI and Class IIJ dams 

include a lake drain. 

Types of Drains 
Common types of drains include the following: 

+ A valve located in the spillway riser. 

+ A conduit through the dam with a valve at either the 
upstream or downstream end of the conduit. 

+ A siphon system (Often used to retrofit existing 
dams). 

+ A gate, valve or stoplogs located in a drain control 
tower. 

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

lake drains: 

Emergencies: Should serious problems ever occur to 
threaten the immediate safety of the dam, drains may be 
used to lower the lake level to reduce the likelihood of dam 
failure. Examples of such emergencies are as fol lows: clog
ging of the spillway pipe which may lead to high Jake levels 
and eventually dam overtopping, development of slides or 
cracks in the dam, severe seepage through the dam which 
may lead to a piping failure of the dam, and partial or total 
collapse of the spillway system. 

Maintenance: Some repair items around the Jake and dam 
can only be completed or are much easier to perform with 
a lower than normal lake level. Some examples are: slope 
protection repair, spillway repairs, repair and/or installa
tion of docks and other structures along the shoreline, and 
dredging the lake. 

Winter Drawdown: Some dam owners prefer to lower the 
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 often performed during this winter drawdown 
period. Periodic fluctuations in the lake level also discourage 
muskrat and beaver habitation along the shoreline. Muskrat 
burrows in earthen dams can lead to costly repairs. 

Common Maintenance Problems 
Common problems often associated with the maintenance 

and operation of lake drains include the following: 

+ Deteriorated and bent control stems and stem 
guides. 

+ 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 sediment 
and debris. 

+ Inaccessibility of the control mechanism to oper
ate the drain. 

+ Seepage along the drain conduit. 

+ Erosion and undermining of the conduit discharge 
area because the conduit outlets significantly 
above the elevation of the streambed. 

+ Vandalism. 

+ Development of slides along the upstream slope of 
the dam and the shoreline caused by lowering the 
Jake level too quickly. 

Operation and Maintenance Tips 
A. All gates, valves, stems and other mechanisms should 

be I ubricated according to the manufacturer's speci fica
tions. If you do not have a copy of the specifications 
and the manufacturing company can not be determined, 
then a local valve distributor may be able to provide 
assistance. 

B. The Jake 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 opera
tion will help to ensure that the drain will be operable 
when it is needed. All valves and 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 gate in 
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each direction until it becomes fully operational. Do 
not apply 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 fl ow 
amounts, leaks, erosion and anything unusual. 

C. All visible portions of the lake drain system should 
be inspected at least annually, preferably during the 
periodic 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 
observations. 

D. A properly designed lake drain should include a headwall 
near the outlet of the drain conduit to prevent undermin
ing of the conduit during periods of flow. A headwall 
can be easily retro-fitted to an existing conduit if un
dermining 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. 

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

F. For accessibility 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 situations if high pool levels exist. 

G. Vandalism can be a problem at any dam. If a lake drain 
is operated by a crank, wheel or other simi Jar mechanism, 
locking with a chain or other device, or off-site storage 
may be benefici al. Fences or other such insta llations 
may also help to ward off vandals. 

H. The recommended rate of lake drawdown is one foot 
or less per week, except in emergencies. Fast draw
down causes a build-up of hydrostatic pressures in the 
upstream slope of the dam which can lead to slope 
fai lure. Lowering the water level slowly allows these 
pressures to dissipate. 

Monitoring 

Monitoring of the lake drain system is necessary to detect 
problems and should be performed at least twice a year or 
more frequently if problems develop. Proper ventilation 
and confined space precautions must be considered when 
entering a lake drain vault or outlet pipe. Items to be con
sidered when monitoring a lake drain system include the 
stem, valve, outlet pipe and related appurtenances. Moni
toring for surface deterioration (rust), ease of operation, 
and leakage is important to maintain a working lake drain 
system. If the stem or valve appears to be inoperable be
cause of deterioration or if the operability of the lake drain 
system is in question, because the valve does not completely 
close (seal) and allows an excessive amount of leakage, 
then a registered professional engineer or manufacturer's 
representative should be contacted. Photographs along 
with written records of the monitoring items performed 
provide invaluable information. For further information 
on evaluating the condition of the lake drain system see the 
"Spillway Conduit System Problems", "Problems with Metal 
Materials", "Problems with Plastic (Polymer) Materials", 
and "Problems with Concrete Materials" fact sheets. 

Conclusion 
An operable lake drain accomplishes the following: 

I . Makes for a safer dam by providing a method to 
lower the lake level in an emergency situation. 

2. Allows the dam owner 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 Department of Natural Resources 
Division of Soil and Water Resources 

Dam Safety E ngineering Program 
2045 Morse Road 

Columbus, Ohio 43229-6693 
Voice: (614) 265-6731 Fax: (614) 447-9503 

E-mail: dswc@dnr.state.oh .us 
Website: http://ohiodnr.gov/soilandwater 
Emergency 24hr hotline: 614-799-9538 
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Fact Sheet 94-28 

Dam Safety: Trees and Brush 

T he establishment and control of proper vegetation is an 
important part of dam maintenance. Properly maintained 
vegetation can help prevent erosion of embankment and 

earth channel surfaces, and aid in the control of groundhogs and 
muskrats. The uncontrolled growth of vegetation can damage 
embankments and concrete structures and make close inspection 
difficult. 

Trees and Brush 
Trees and brush should not be permitted on embankment sur

faces or in vegetated earth spill ways. 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. 
Bru sh obscures the surface limiting visual inspection, provides 
a haven for burrowing animals, and retards growth of grass 
vegetation. Tree and brush growth adj acent 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. A ll 
woody materia l should be removed to about 6 inches below the 
ground surface. The cavity should be filled with well-compacted 
soil and grass vegetation established . 

Stumps of trees in riprap cannot usua lly be pulled or ground 
down, but can be chemically treated so they wi ll not continually 
form new sprouts. Certain herbic ides are effective for this pur
pose and can even be used at water supply reservoirs if applied 
by licensed personne l. For product information and information 
on how to obtain a license, contact the Ohio Department of Ag
riculture at the following address: 

• 

Ohio Department of Agriculture 
Pestic ide Regulation 
8995 E. Main Street 

Reynoldsburg, Ohio 43068 
Telephone Number (6 14) 728-6987 

These products should be painted, not sprayed, on the stumps. 
Other instructions 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 maintained with 
a maximum grass height of 12 inches. Aesthetics, unobstructed 
viewing during inspections, maintenance of a non-erodible sur
face, and discouragement of groundhog habitation are reasons 
for proper maintenance of the vegetal cover. 

Methods used in the past for control of vegetation, but are now 
cons idered 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 take n to protect 
the local environment. 

It is important to remember not to mow when the embank
ment is wet. It is also important to use proper equipment for the 
slope and type of vegetation to be cut. A lso, always follow the 
manufacturer 's recommended safe operation procedures. 

Any other questions, comments, concern s, or fac t sheet 
requests, should be directed to the Division of Soil and Water 
Resources at the following address: 

Ohio Department of Natural Resources 
Division of Soil and Water Resources 

Dam Safety Program 
2045 Morse Road 

Columbus, Ohio 43229-6693 
Voice: (6 14) 265-6731 Fax: (614) 447-9503 

E-mail: dswc@dnr.state.oh.us 
Website: http://soilandwater.ohiodnr.gov/ 
Emergency 24hr hotline: 614-799-9538 
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Fact Sheet 99-54 

Dam Safety: Ground Cover 

T he establishment and control of proper vegetation 
are an important part of darn maintenance. Properly 
maintained vegetation can help prevent erosion of 

embankment and earth channel surfaces, and aid in the 
control of groundhogs and muskrats. The uncontrolled 
growth of vegetation can damage embankments and 
concrete structures and make close inspection difficult. 

Grass vegetation is an effective and inexpensive way 
to prevent erosion of embankment surfaces. If properly 
maintained, it also enhances the appearance of the darn 
and provides a surface that can be easily inspected. Roots 
and stems tend to trap fine sand and soil particles, form
ing 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 stability 
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 
been used on dams 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 make maintenance of the embank
ment difficult. Prompt repair of the erosion is required 
to prevent more serious damage to the embankment. If 

erosion gullies are extensive, a registered professional 
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. Topsoil 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 tocoverfootpaths. 
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 disco uraged es
pecially 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). It hides the embankment surface, 
preventing early detection of cracks and erosion. It is not 
effective in preventing erosion. 

Continued on back! 



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

Vines and woody vegetation such as trees and brush also 
hide the embankment surface preventing early detection 
of cracks and erosion. Tall vegetation also provides a 
habitat for burrowing animals. All improper vegetation 
must be removed from the entire embankment surface. 
Any residual roots that are larger than 3 inches in di
ameter must be removed. All roots should be removed 
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 establi sh a 
proper grass cover . 

• 

Maintenance 
Embankments, areas adjacent to spillway structures, veg

etated channels, and other areas associated with a dam require 
continual maintenance of the vegetal cover. Removal of im
proper vegetation is necessary for the proper maintenance of 
a dam, dike or levee. All embankment slopes and vegetated 
ea1th spillways should be maintained with a maximum grass 
height of 12 inches. Reasons for proper maintenance of the 
vegetal cover include unobstructed viewing during inspec
tion, maintenance of a non-erodible surface, discouragement 
of burrowing animal habitation, and aesthetics. 

Common methods for control of vegetation include the 
use of weed trimmers or power brush-cutters and mowers. 
Chemical 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: 

Ohio Department of Natural Resources 
Division of Soil and Water Resources 

Dam Safety Engineering Program 
2045 Morse Road 

Columbus, Ohio 43229-6693 
Voice: (614) 265-6731 Fax: (614) 447-9503 

E-mail : dswc@dnr.state.oh.us 
Website: http://ohiodnr.gov/soi land water 
Emergency 24hr hotline: 614-799-9538 
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Fact Sheet 99-53 

Dam Safety: Embankment Instabilities 

T he dam embankment and any appurtenant dikes 
must safely contain the reservoir during normal 
and flood conditions. Cracks, slides, and depres

sions are signs of embankment instability and should 
indicate to the owner that maintenance or repair work may 
be required. When one of these conditions is detected, the 
owner must retain an experienced professional engineer to 
determine the cause of the instability. A rapid I y changing 
condition or the sudden development of a large crack, 
slide, or depression indicates a very serious problem, and 
the Dam Safety Engineering Program should be contacted 
immediately. A professional engineer must investigate 
these types of embankment stability problems because 
a so-called "home remedy" may cause greater and more 
serious damage to the embankment and eventually result 
in unneeded expenditures for unsuccessful repairs. 

Cracks 
Short, isolated cracks are commonly due to drying and 

shrinkage of the embankment surface and are not usu
ally significant. They are usually less than I inch wide, 
propagate in various directions, and occur especially 
where the embankment lacks a heal thy grass cover. Larger 
(wider than I inch) , well-defined cracks may indicate a 
more serious problem. There are generally two types of 
these cracks: longi tu di nal and transverse. Longi tu di nal 
cracks extend parallel to the crest of the embankment 
and may indicate the early stages of a slide on either the 
upstream or downstream slope of the embankment. They 
can create problems by allowing runoff to enter the cracks 
and saturate the embankment which in turn can cause 
instability of the embankment. Transverse cracks extend 
perpendicular to the crest and can indicate differential 
settlement within the embankment. Such cracks provide 
avenues for seepage through the dam and could quickly 
lead to piping, a severe seepage problem that will likely 
cause the dam to fail. 

If the owner finds small cracks during inspection of the 
dam, he/she should document the observations, and seal 
the cracks to prevent runoff from saturating the embank
ment. Thedocumentati on should consist of detailed notes 
(including the location, length, approximate elevation, 
and crack width), photographs, sketches, and possibly 
monitoring stakes. The crack must then be monitored 

during future inspections. If the crack becomes longer 
or wider, a more serious problem such as a slide may 
be developing. Large cracks indicate serious stability 
problems. If one is detected, the owner should contact 
the Dam Safety Engineering Program and/or retain an 
engineer to investigate the crack and prepare plans and 
specifications for repairs. When muddy flow discharges 
from a crack, the dam may be close to failure. The emer
gency action plan should be initiated immediately and 
the Dam Safety Engineering Program contacted. 

Slides 
A slide in an embankment or in natural soil or rock is a 

mass movement of material . Some typical characteristics 
of a slide are an arc-shaped crack or scarp along the top 
and a bulge along the bottom of the slide (see drawing). 
Slides may develop because of poor soil compaction, the 

Dam fill 

----------_ .:5~i:J~_e,~~~ -r=~L.;;a~ti~~ 
Shallow Slide Cross Section 
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Foundation 

Deep-seated Slide Cross Section 
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gradient of the slope being too steep for the embankment 
material, seepage, sudden drawdown of the lake level, 
undercutting of the embankment toe, or saturation and 
weakening of the embankment or foundation. 

Slides can be divided into two main groups: shaJlow 
and deep-seated. Shallow slides generally affect the top 
2 to 3 feet of the embankment surface. Shallow sl ides are 
generally not threatening to the immediate safety of the 
dam and often result from wave erosion, collapsed rodent 
burrnws, or saturated top soi I. Deep-seated slides are seri
ous, immediate threats to the safety of a dam. They can 
extend several feet below the surface of the embankment, 
even below the foundation. A massive slide can initiate 
the catastrophic failure of a dam. Deep-seated slides are 
the result of serious problems within the embankment. 

Small slides can be repaired by removing the vegeta
tion and any unsuitable fill from the area, compacting 
suitable fill and adding topsoil to make the embankment 
uniform, and establishing a healthy grass cover. If a shal
low or deep-seated slide is di scovered, the Dam Safety 
Engineering Program shou Id be contacted and an engineer 
retained to investigate the slide. Plans and specifications 
may need to be prepared for its repair depending on the 
findings of the investigation. 

Depressions 
Depressions are sunken areas of the abutment, toe 

area, or embankment surface. They may be created dur
ing construction, or may be caused by decay of buried 
organic material s, thawing of frozen embankment mate
rial, internal erosion of the embankment, or settlement 
(consolidation) of the embankment or its foundation. To 
a certain degree, minor depressions are common and do 
not necessarily indicate a serious problem. (An embank
ment with several minor depressions may be described as 
hummocky.) However, larger depressions may indicate 
serious problems such as weak foundation materials, poor 
compaction of the embankment during construction, or 
internal erosion of the embankment fill . 

• 

Depressions can create low areas along the crest, cracks 
through the embankment, structural damage to spillways or 
other appurtenant structures, damage to internal drainage 
systems, or general instability of the embankment. They can 
also inhibit maintenance of the dam and make detection of 
stability or seepage problems difficult. 

The owner should monitor depressions during the regular 
inspection of the dam. All observations should be documented 
with detailed notes , photographs, and sketches. Minor de
pressions can be repaired by removing the vegetation and 
any unsuitable fill from the area, adding fill and then topsoil 
to make the embankment uniform, and finally establishing 
a healthy grass cover. An engineer should be retained to 
investigate large depressions or settlement areas. Plans and 
specifications may need to be prepared for its repair depend
ing on the findings of the investigation. 

Importance of Inspection 
Stability problems can threaten the safety of the darn and 

the safety of people and property downstream. Therefore, 
stability problems must be detected and repaired in a timely 
manner. The entire embankment should be routinely and I 
closely inspected for cracks, slides, and depressions. To I 
do thi s thoroughly, proper vegetation must be regularly 
maintained on the embankment. Improper or overgrown 
vegetation can inhibit visual inspection and maintenance 
of the dam. Accurate inspecti on records are also needed to I 
detect stability problems. These records can help determine 
if a condition is new, slowly changing, or rapidly changing. 
A rapidly changing condition or the sudden development of I 
a large crack, slide, or depression indicates a very serious 
problem, and the Dam Safety Engineering Program must be 
contacted immediately. 

Any other questi ons, comments concerns, or fact sheet 
requests, should be directed to: 

Ohio Department of Natural Resources 
Division of Soil and Water Resources 

Dam Safety Engineering Program 
2045 Morse Road 

Columbus, Ohio 43229-6693 
Voice: (614) 265-6731 Fax: (614) 447-9503 

E-mail: dswc@dnr.state.oh.us 
Website: http://ohiodnr.gov/soilandwater 
Emergency 24hr hotline: 614-799-9538 
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Fact Sheet 94-27 

Dam Safety: Rodent Control 

Rodentssuchasthegroundhog(woodchuck),musk
rat, and beaver are attracted to dams and reser
voirs, and can be quite dangerous to the structural 

integrity and proper performance of the embankment 
and spillway. Groundhog and muskrat burrows weaken 
the embankment and can serve as pathways for seep
age. Beavers may plug the spillway and raise the pool 
level. Rodent control is essential in preserving a well
maintained dam. 

Groundhog 
The groundhog is the largest member of the squirrel 

family. Its coarse fur is a grizzled grayish brown with 
a reddish cast. Typical foods include grasses, clover, 
alfalfa, soybeans, peas, lettuce, and apples. Breeding 
takes place during early spring (beginning at the age of 
one year) with an average of four or five young per litter, 
one litter per year. The average life expectancy is two 
or three years with a maximum of six years. 

Occupied groundhog burrows are easily recognized in 
the spring due to the groundhog's habit of keeping them 
"cleaned out." Fresh dirt is generally found at the mouth 
of active burrows. Half-round mounds, paths leading from 
the den to nearby fields, and clawed or girdled trees and 
shrubs also help identify inhabited burrows and dens. 

When burrowing into an embankment, groundhogs 
stay above the phreatic surface (upper surface of seep
age or saturation) to stay dry. The burrow is rarely a 
single tunnel. It is usually forked, with more than one 
entrance and with several side passages or rooms from 
l to 12 feet long. 

Groundhog Control 
Control methods should be implemented during early 

spring when active burrows are easy to find, young ground
hogs have not scattered, and there is less likelihood of 
damage to other wildlife. In later summer, fall, and winter, 
game animals will scurry into groundhog burrows for 
brief protection and may even take up permanent abode 
during the period of groundhog hibernation. 

Groundhogs can be controlled by trapping or shooting. 
Groundhogs will be discouraged from inhabiting the 
embankment if the vegetal cover is kept mowed. 

Muskrat 
The muskrat is a stocky rodent with a broad head, short 

legs, small eyes, and rich dark brown fur. Muskrats are 
chiefly nocturnal. Their principal food includes stems, 
roots, bulbs, and foliage of aquatic plants. They also feed 
on snails, mussels, crustaceans, insects, and fish. Usu
ally three to five litters, averaging six to eight young per 
litter, are produced each year. Adult muskrats average 
one foot in length and three pounds in weight. The life 
expectancy is less than two years, with a maximum of 
four years. Muskrats can be found wherever there are 
marshes, swamps, ponds, lakes and streams having calm 
or very slowly moving water with vegetation in the water 
and along the banks. 

Muskrats make their homes by burrowing into the 
banks of lakes and streams or by building "houses" of 
bushes and other plants. Their burrows begin from 6 to 
18 inches below the water surface and penetrate the em
bankment on an upward slant. At distances up to 15 feet 
from the entrance, a dry chamber is hollowed out above 
the water level. Once a muskrat den is occupied, a rise 
in the water level will cause the muskrat to dig farther 
and higher to excavate a new dry chamber. Damage 
(and the potential for problems) is compounded where 
groundhogs or other burrowing animals construct their 
dens in the embankment opposite muskrat dens. 

Muskrat Control 
Barriers to prevent burrowing offer the most practical 

protection to earthen structures. A properly constructed 
riprap and filter layer will discourage burrowing. The 
filter and riprap should extend at least 3 feet below the 
water line. As the muskrat attempts to construct a bur
row, the sand and gravel of the filter layer caves in and 
thus discourages den building. Heavy wire fencing laid 
flat against the slope and extending above and below the 
water line can also be effective. Eliminating or reducing 
aquatic vegetation along the shoreline will di scourage 
muskrat habitation. Where muskrats have inhabited the 
area, trapping is usually the most practical method of 
removing them from a pond. 

Continued on back! 



Eliminating a Burrow 
The recommended method of backfilling a burrow in an 

embankment is mud-packing. This simple, inexpensive 
method can be accomplished by placing one or two lengths 
of metal stove or vent pipe in a vertical position over the 
entrance of the den. Making sure that the pipe connection 
to the den does not leak, the mud-pack mixture is then 
poured into the pipe until the burrow and pipe are filled 
with the earth-water mixture. The pipe is removed and 
dry earth is tamped into the entrance. The mud-pack is 
made by adding water to a 90 percent earth and l 0 percent 
cement mixture until a slurry or thin cement consistency 
is attained. All entrances should be plugged with well
compacted earth and vegetation re-established. Dens 
should be eliminated without delay because damage from 
just one hole can lead to failure of a dam or levee. 

Beaver 
Beaver will try to plug spillways with their cuttings. 

Routinely removing the cuttings is one way to allevi
ate the problem. Trapping beaver may be done by the 
owner during the appropriate season; however, the near
est ODNR, Division of Wildlife, District Office or state 
wildlife officer should be contacted first. 

Hunting and Trapping Regulations 
Because hunting and trapping rules change from year 

to year, ODNR, Division of Wildlife authorities at one 
of the following offices should be consulted before tak
ing any action. 

Rodent Burrow Damage 

-

Wildlife District One Wildlife District hree Wildlife District Five 
1500 Dublin Road 912 Porta9e Lakes Drive 1076 Old Springfield Pike 
Columbus, Ohio 43215 Akron, Ohio 44319 Xenia, Ohio 45385 
Phone: (614) 644-3925 Phone: (330) 644-2293 Phone: (937) 372-9261 
FAX (614) 644-3931 FAX (330) 644-8403 FAX (937) 376-3011 

Wildlife District Two 
952 Lima Avenue 
Findlay, Ohio 45840 
Phone: (419) 424·5000 
FAX (419) 422-4875 

Wildlife District Four 
360 E. State Street 
Athens, Ohio 45701 
Phone: (740) 589-9930 
FAX (740) 589-9999 

In Fairport Harbor 
1190 High Street 
Fairport Harbor, Ohio 44077 
Phone: (440) 352-4199 
FAX (440) 352-41 82 

Additional questions, comments concerns, or fact sheet 
requests, should be directed to: 

Ohio Department of Natural Resources 
Division of Soil and Water Resources 

Dam Safety Engineering Program 
2045 Morse Road 

Columbus, Ohio 43229-6693 
Voice: (614) 265-6731 Fax: (614) 447-9503 

E-mail: dswc@dnr.state.oh.us 
Website: http://ohiodnr.gov/soilandwater 
Emergency 24hr hotline: 614-799-9538 
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Photograph No. I: 

View of the upstream slope and crest. Note 
that trees and brush have been cleared; 
however, not all stumps have been 
removed. Arrow points to stump on slope. 

Photograph No. 2: 

View of active erosion immediately to the 
left of the principal spillway. 

Photograph No. 3: 

View of the crest and downstream slope on 
the right half of dam. Arrows point to a 

· small amount of brush that remains on the 
right upstream slope. 

Sippo Creek Reservoir Dam, File Number: 0614-012, Inspected: June 16, 2015, TMG 
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Photograph No. 4: 

Past overtopping has caused low areas on 
the crest and erosion gullies on the 
downstream slope. 

Photograph No. 5: 

Past overtopping has caused low areas on 
the crest and erosion gullies on the 
downstream slope. 

Photograph No. 6: 

A close up view of the picture above. 

Sippo Creek Reservoir Dam, File Number: 06 14-01 2, Inspected: June 16, 2015, TMG 



Photograph No. 7: 

Overview of the downstream slope. 

Photograph No. 8: 

A view of the principal spillway inlet and 
the brick cutoff wall. These structures are 
in the process of failing. 

Photograph No. 9: 

View of the interior side of the right 
principal spillway sidewall. Note the 
crumbling stones, the loss of joint material, 
and the vegetation growing in the open 
joints. The red circle indicates where water 
is coming out between the stones. 

«NameP», File Number: «FILENO», Inspected: «LASTINSPTN», «INSPTR» 



Photograph No. 10: 

View of the principal spillway outlet. The 
lake drain can be seen at the bottom. 

Photograph No. 11 : 

Both the right and left ends of the spillway 
sidewalls were severely undermined. 

Photograph No. 12: 

Both the right and left ends of the spillway 
sidewalls were severely undermined. 

Sippo Creek Reservoir Dam, File Number: 0614-012, Inspected: June 16, 2015, TMG 



Dam Classification Checklist 

0614-012 Name of Dam: _S_i.A--p_._p_o_C_r_ee_k_R_e_se_r_v_o1_· r_D_a_m _ _ _______ File Number: 
Stark Date: June 16, 2015 Engineer: TMG County: 

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 capacity 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 CLASS/FICA T/ON 
Dam Height = 18.90 feet 

> 60' - Class I --- > 40' - Class II --- > 25' - Class Ill ---x ::_25' - Class IV 

Height Class: 

Storage Class: 

Hazard Class (see next page): 

Final Class: 

STORAGE CLASS/FICA T/ON 
Stor. Capacity (top of dam)= 82.50 acre-feet 

> 5000 acre-feet - Class I ---
> 500 acre-feet - Class II ---x > 50 acre-feet - Class Ill 
< 50 acre-feet - Class IV ---

IV 

Ill 

EXEMPT-NON-REGULA TED 

_ Height s 6 feet 
_ Storage s 15 acre-feet 
_ 6 ft.< Height < 10 ft. & 

Star. s 50 ac-ft 

I Estimated Population at Risk: 16+ 

I 

Class Changed (Yes@ 

Sippo Creek Reservoir Dam, File Number: 06 14-012, Inspected: June 16, 2015, TMG 
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Probable loss of human me 

Loss of public water supply or 
wastewater treatment facility, release 
of health hazardous waste 

Flooding of structure or high-value 
property 

Damage to high-value or Class I, II, 
Ill dam or levee 

Damage to major road (US or state 
route), disruption of only access to 
residential or critical facility area 

Damage to railroad or public utility 

Damage to rural building, not 
otherwise high-valued property, or 
Class IV dam or levee 

Damage to local road (county and 
township) 

Loss restricted mainly to the dam or 
agricultural /rural land 

No hazard to structure noted 

No hazard assessment; further 
investigation needed 

Distance downstream of dam to 
affected structure (feet) 

Vertical distance from streambed to 
base of affected structure (feet) 

~~ 
0 Horizontal distance from stream to 

ffi· ffi· 00 
affected structure (feet) 
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Sippo Creek Reservoir Dam, File Number: 0614-012, Inspected: May 25, 2010, TMG 



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 Soil and Water Resources did not thoroughly investigate the ability 
of this dam to safely pass the required design flood. In 2001 the Division of Soil and Water Resources 
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 flood routings to determine the maximum water surface elevation in the 
reservoir for various flood events (see Table I). 

Sippo Creek Reservoir Dam is a Class I 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 3% of the PMF; Sippo Creek Reservoir 
Dam does not appear to be able to safely pass the design flood. 

Flood Event 

PMF 
75% PMF 
50% PMF 
25% PMF 
12% PMF3 

Table I - Flood Routing Summary 

Maximum Inflow Maximum WSEL 1 

(cubic feet per second) (feet) 

20180 101 3.9 
15135 1010.0 
10090 I 008.2 
5045 I 004.6 
242 1 I 003 .2 

1. WSEL - water surface elevation, m feet above the mean sea level 

Overtopping 
Depth2 Duration 

(feet) (hours) 

13.3 23.7 
9.4 22.2 
7.6 2 1.0 
4.0 17.3 
2.6 13.0 

2. 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) 
3. 12% PMF is simi lar to the 100-year flood. The I 00-year flood event has a I% chance ofoccurring in any given year. 
This is only an approximation. 

Top of Dam Elevation: 
Normal Pool Elevation: 

1000.60 feet above msl 
997.00 feet above msl 

Sippo Creek Reservoir Dam, File Number: 06 14-0 12, Inspected: June 16, 2015, TMG 



History of Sippo Creek Reservoir Dam 

Date Event 
Unknown Dam constructed. 

1991 Dam safety inspection by the Division of Soil & Water Resources. 
2000 Repair plans and hydrologic and hydraulic study submitted, comments 

provided, no resubmittal. 
2001 Dam safety inspection by the Division of Soil & Water Resources. 
2006 Dam safety inspection by the Division of Soil & Water Resources. 

May 25, 2010 Dam safety inspection by the Division of Soil & Water Resources. 
June 16, 20 15 Dam safety inspection by the Division of Soil & Water Resources. 

S ippo Creek Reservoir Dam, File Number: 06 14-012, Inspected: June 16, 20 15, TMG 
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Name: 

Reservoir: 

Dam Inventory Sheet 
SIPPO CREEK RESERVOIR DAM File No: 0614-012 

National #: OH02825 
Permit No.: EXEMPT 

Class (Ht-Vol): I ( IV - 111 ) 
---------------Owner Information-----'------'---------
Owner: 
l\ddress: 

City: 

City of Massillon 
Parks & Recreation 
505 Erie St. North 
Massillon State: OH 

Owner Type: Public, Local 
Multi-Dams: -
Parcel No.: 

Zip: 44646 
Contact: Kim O'Farrell, CPRP Director Phone No.: 330/832-1621 
---------------Location lnformation--------------
County: Stark 
Township: Perry 
Stream: Sippo Creek 

Latitude Deg. : 40 
Longitude Deg.: 81 

Min.: 48 
Min.: 30 

Sec.: 18 
Sec.: 30 

USGS Quad.: Massillon USGS Basin No.: 05040001 
------------- Design/Construction Information------------
Designed By: 
Constructed By: 
Completed: 

Unknown 
Unknown 

Failure/Incident/Breach: 
Plan Available: NO At: 

-------------- Structure Information ---------------
Purpose: Recreation, Public 
Type of Impound.: Dam And Spillway 
Type of Structure: Earthfill 
Drainage Area (sq. miles): 14.9 
Embankment Data 
Length (ft): 
Height (ft): 
Top Width (ft): 

265 
18.9 
6 

Spillway Outlet Works Data 
Lake Drain: 24-INCH-DIAMETER GATE VALVE 
Principal: 50-FT-WIDE WEIR 
Emergency: NONE 

or (acres): 9566 

Upstream Slope: 2H:1V 
Downstream Slope: 2H:1V 

Volume of Fill (cub. yds.): 

Maximum Spillway Discharge (cfs): 753 Design Flood: 1.0 Flood Capacity: 
Dam Reservoir Data 
Top of Dam: 
Emergency Spillway: 

Elevation (ft-MSL)* 
1000.6 

Principal Spillway: 997 

Area (acres) 
34 

4.4 

Storage (acre-feet) 
82.5 

21 .7 

0.03 

Streambed: 981 . 7 'Elevations are not necessarily related to a USGS benchmark 
Foundation: 
--------------Inspection lnformation---------------
lnspection 6/16/2015 TMG Phase I: 

History: 5/25/2010 TMG Other Visits: 
2/21 /2006 TML 
4/26/2001 WDE 

12/19/1991 
Inspection Year: c 

-------------Operation Information/Remarks-------------

Emergency Action Plan: Not Approved Format: No Plan OMI: No 
Last Entry: 6/25/2015 



Dam Safety Inspection Checklist 
Complete All Portions of This Section (Pre-inspection) 
Name of Dam: Sippo Creek Reservoir Dam Stark County 
Date oflnspection: I :Ju}.f~ t , .ZOI S- Required Action 
File Number: 0614-012 1 None Mon . Maint. Eng. 

---
Class: I Design Flood:~l1_.c.. O __ __,: Flood Capacity:I0.03 I D D D ~ 

Interview with Owner (at the site): 
Owner/Representative present: (Yes,~ Name(s): OwNlZf<... HAD A NOTl-lf:R AeFot NTM cr.JT 
Owner's Name(s): City of Massiilo'~ 
Address: Parks & Recreation, 505 Erie St. North, 

-- -- --- -
City: _Massillon_______ State: OH Zip (+4): 44646 

~~:ti~c!~~~:~~/ e;r~~~~~~~~~ -=-=-~-----=- Telephone: 330/832~162~ ~'< L~ _- _- _--

Purpose of dam: Re0"~ati~~ P~b_l!c_ _ _ _ 

Owner Dam Safety Program 
Emergency Action Plan 
EAP (document): NO 
Exercised: 

Up-to-date? 

Downstream development: No N e:w J>€::y1:::-Lv Pt-'\ CN( 

(yes, no) D D D Er 

Security: -'(be-'>A."'-',J=-=€;;__ ________________________ _ 

Operation, Maintenance, and Inspection 
OMI (document): No Up-to-date? (yes, no) D 0 
Operation of drains/gates 

A II operable? _(.::.y_es...:..' _no~),.--J.A,...L:IL.!:>od:>t....loo<~=:.....!..~~...L..:::!_i..::_.!.__.;~~"'-='-/--l-L.l!.~J..!..:::::.......r...__:~:::::::.....L..:=-------
O f. 
Normal rate of drawdown: (At:.) lqJOo.) ,;._) Em erg. rate of drawdown: 
Accessibility for operation: F~M ~T1LL1NG 'BA;s,1r--J 
Maintenance 
Frequency of mowing: 
Other maintenance: 

tv\osr T~ 
Inspection 
Frequency and thoroughness of day-to-day & routine inspections: 

Frequency and thoroughness of event-driven inspections: l'Jo J Z-
~-'-~-'---'---:----:--------:----~ 

Problems found during inspections: (l0 , ~-:. i,; »ED ·n b'I tJ?..-;cJZATi t 1 t.../ O --;. 
~:i> l u 1 .'f±/ 1'--l f?r5[i1,;f,;q . 

Field Information 
1 

Pool Elevation (during inspection): 'i:: o?. /. tj&v f' t!...a!Jt1£ f'oo L _ Time: c2.. oO (am.§}) 

Site Conditions(temp., weather, ground moisture): ? 5o F 1 ~u 1\.1 f\J'{ 
1 

DAM F 
[nspection Party: \ {N~~ t== EW .;- tl_.e: I L- 'SJ\-:QC-
Maximum Height: 18.9 Feet (measured or inventory appears correct) 
Normal Pool Surface Area: _ 4.4_ Acres (measured or inventory appears correct) 

Brick cutoff walls runs across length of crest; 
Lake drain valve is in the stilling basin. 

2012 - Principal spillway weir length is 50 feet (not 36 as previously 
noted) . 

Received Repair Plans 2000, Comments Provided, No Progress Made. 



UPSTREAM SLOPE Gradient: Horizontal: Vertical: 

;f{l VE GET AT/ON lno problem] 
. ~Trees: Quantity: ( <5, sparse. dense) 

Diameter: ( <6"~ >12") 

Location: (adj. to structure, entire slope,~ rt end, middle, see dwg) 

Notes: OJJ€ Te££ .s-n.JM? @ ..5;1/c~,,Je · 

I (~meas.) 

F::~ quirr~ d 
.!.c:lion 

o o.Kt_o 

[)'.Brush: Quantity: (sparse, dense) o o J>i! 
Location:(adj. to structure, entire slope, It end, rt end. middle, see dwg) D 

Notes: SMALL A.l-'\ovrJT G,2ow1r0~ oN ~HALF+ ~LL fl.cMCA..)f>.rl 
6~'-'-'' tJ <;. o-Rvv /01) SttJf'-1.r:> o tJ <b'J MLF-

)0 Ground Cover: Type: (Q!fil§, crown vetch) Other: • o o p( 
0 

Quantity:(~ s122rse, adequate, dense) M Aj~Ti of CoJ~ w~ AD€4lv ATE.. 
Appearance: (too tall. too short ,~d) '&;,- Sp~_se: -n ",,.. ,- ,.. Or,V\_c'.' 1 -o Si r-.. .~c 
Notes· . r - n + ~ ~ NOTEb ot-J o o-pt ~....::. 

. JV l::::f\i._. pe._ikJC..\PAL Sf>1L.l-v-)/J..'-/. 

j(J SLOPE PROTECTION !no problem, could not inspect thoroughly) 
None 

~Riprap: Average Diameter: B~fl.EN CorJUl.CT"€ Si...A-5,s 
{adequa te, "sparse, ~ed, weathered, vegetation) (bedding/fabric noted - yes, ~ 

Notes: )"'1S/A Ll£D INf(Z.C)Pe:RL'{ AND HA~ 5 U D 1"5 T o LAIL.€· 
D Wave Berm: 

Vegetation: (adequate, bare, sparse, improper vegetation) 
Notes : · 

0 Concrete Slabs: (cracked, settlement, undermined, voids, deteriorated, vegetation) 
Notes: 

D Other: 
Notes: 

"71 EROSION !no problem, could not inspect thoroughly) f 
r- ti ~' >"-'Wave Erosion (Beaching): Scarp: Length: Height: 0 

Location: (adj. to structure, entire slope, It end, rt end, middle, see dwg) 

Notes: Ac-n v t' WAvC €£,o.!)10Al. £ll..OS1 0"1 HA:5 6o,J£ 1,Jio -r~ C-R...e.3 -r 
'BonJ ,5;1DCS OF S(>1 LLv./A--/ 

0 Runoff Erosion (Gullies): Quantity: • 
Depth·: Width: Length: 
Location: (adj. to structure, entire slope, It end, rt end, middle, see dwg) 
Notes/Causes: 

fjf.. tNSTABILITIES !no problem, could not inspect thoroughly) 
0 Slides: Transverse Length: Longitudinal Length: 

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

0 Cracks: 0 Transverse D Longitudinal D Other 
Quantity: Length: Width : Depth: 
Location : (adj. to structure, entire slope, It end, rt end, middle, see dwg) 
Nofes/Causes: 

(Upstrcnm Slope, Crest, Oowns1ream Slope, Sccpngc, Princ1pnl Spillway, Emergency Spillway, L;ikc Drain) 

DODD 
0 0 D)(_ 

ODDO 

ODDO 

O D DO 

o o o.D(. 

o,J 

O DD O 

DODD 

DO DD 

r·~~quirtH! 

P.crwr, 



0 Cracks: 0 Transverse 0 Longitudinal 0 Other 
Quantity: Length: Width: 
Location: (adj. to structure, entire slope, II end, rl end, middle, see dwg) 

Notes/Causes: 

0 Bulges 0 Depressions 0 Hummocky 
Size: Height: Depth: 
Location: (adj. to structure. entire slope, II end, rt end, middle, see dwg) 

Notes/Causes: 

D Bulges D Depressions D Hummocky 
Size: Height: Depth: 
Location: (adj. to structure, entire slope, II end, rt end, middle, see dwg) 

Notes/Causes: 

~ OTHER Jno problem, could not inspect thoroughly) 

~Rodent Burrows: ~.numerous) 
Location: (adj. to structure, entire slope, It end, rt end, middle, see dwg) 

Depth: 

R8quin1d 
A1:tion 

(~: 

' f" :1~ t ~.~ 

fr ~-
:. It/ 

ODD O 

ODDO 

ODDO 

00 )\1 0 

Notes: t'h.JL'f o}.1€ At.£A °'fi1>J1tc.eJr To n-/&Z Lt:.FT .51.l>~WA-LL- () F P/l.../Vl-tP,A L 

OD DO D Ruts: 
.::5PtLLWA"{. {)_,JJU.)ovJN IF AC..'1'1 v't:::' · 

Location: (adj . to structure, entire slope, ll end, rt end , middle, see dwg) 

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

0 Other: 
Notes: 

CREST Length: Width : {p I 

'f VEG ETA TJON Jno problem! 

0 Trees: Quantity: ( <5, sparse, dense) 

Diameter: ( <6", 6-12·. >12") 

Location: (adj. lo structure, entire crest. II end, rt end, middle. see dwg) 

Notes: 

0 Brush: Quantity: (sparse, dense) 

Location: (adj. to structure, entire crest. II end, rt end, middle, see dwg) 

Notes: 

ODDO 

(est. meas.) ---- . 

ODDO 

D O DO 

o o~o p! Ground Cover: Type: (9.@_ss, crown vetch) Other: 
Quantity: (~e. sparse, adequate, dense) MAJo e1 rY OF {!,f4::3, r Hit .s Goe>/) Cov c;~ . 
Appearance: (too tall, too short, ~dJ t.wS1oAl 0 -,_; i3orfl s1 D€..!. oF ,sp

1 
LLwA~/ t-fAvC 

Notes: Le:F! /Y+f2_£ A~ m-s. 

'Jl1' EROSION Jno problem, could not inspect thoroughly) / 

0 Runoff Erosion (Gullies): Quantity: Depth: t.2; 
Location: (adj, to structure, entire crest, ll end, rt end, middle, see dwg) 

Notes/Causes: 

~~I t>N(f) 
Width: DJ1i ll..l: Length: cZS' (),.) ~ D D ,o yf 

{'.' . 
•. r_ i:. 
.. ~ l'f; 

£{~~;,~ 
{Upstream Slope, Crest , Downstream Slupe, Seepage, Principal Spillway, Emergency Srillwa)', Lake Dn11n } 

R11quirfJC! 
Ar.tior• 

I 

I 



~ALIGNMENT lno problem, could not inspecl lhoroughly] 

0 Vertical: lli(Low Area: / c .... 
Location: (adj. lo structure, entire crest, II end, rt end, middle, see dwg) ~ '-/0 <.!:::; 
Elevation Difference: OL_ / Length: ,;is;-1@ 
Notes/Causes: 0 1!@2.-rof'Pt,.Jq £l_.c}.5f tJ,.} 

D Horizontal: 
Notes/Causes: 

-;I WIDTH [no problem! 
D Too Narrow 

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

'}/.INSTABILITIES lno problem, could not inspect thoroughly) 
O Cracks : O Transverse D Longitudinal D other 

Quantity: Length: Wid th: Depth: 
Location: (adj. to structure, entire crest, II end, rl end. middle. see dwg) 

Notes/Causes: 

O Cracks: O Transverse D Longitudinal D Other 
Quantity: Length: Width: 
Location: (adj to structure, entire crest, II end, rt end, middle, see dwg) 
Notes/Ca uses: 

D Bulges O Depressions D Hummocky 
Size: Height: Depth: 
Location: (adj. lo structure, entire crest, It end, rt end, middle, see dwg) 
Notes/Ca uses: 

O Bulges O Depressions D Hummocky 
Size: Height: Depth: 
Location: (adj. to structure, entire crest, II end, rt end. middle, see dwg) 
Notes/Causes: 

){OTHER [no problem. could not inspect thoroughly) 
0 Rodent Burrows: (few. numerous) 

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

D Ruts: 
Location: (adj. lo structure, entire crest, II end, rl end, middle, see dwg) 
Depth: Width Length: 
Notes/Causes: (truck/auto, motorcycle, ATV, animals, pedestrian) 

Depth: 

/Upstrcmn Slope, Cr est, Downstream Slope, Seepage, Principal Spillwil)'. Emergency Spillwar. Lnkc Drnin) 

l~r..qu1n~u 

At:tio11 

t:: 

~\' 
~; 

, .. 
?. 

' l !. n 

I) 

ooo};( 

0 0 0 0 

D 0 0 0 

0 0 0 0 

ODDO 

0 0 0 0 

DODD 

ODDO 

ODDO 

0 D 0/Q_ 

f"mquiri:::rl 
Actioo 



DOWNSTREAM SLOPE Gradient: Horizontal: 3 Vertical : / .i!:,?l. meas.) 

rjVEGETA TION lno problem) 
jlS Trees: Quantity: (_:§. sparse, dense) 

Diam~ter: (~. 6-12", >12") o,VE SHAl-L-~ S-rv f> 2tl"'1A ,J ~ tJ 

Re4u1mrl 
J\r. tin r1 

" 
~~; ' ,, 

: 11 

o o ~ o 

Location: (adj. lo structure, entire slope, It end, rt end, middle, see dwg) '7'TJC 'JLI p 1 t../. a 
Notes· 'r- S/,._.e) e: · TH-£ o~n.;1.::,"]2.S. 

. ffeb f!,€1:::---,J ~vil~D S /wce- TH-£' 
%Brush: Quantity: (sparse, dense) Llr6T I Nsl'IZ"'C.1'! ",J · 

Location:(adJ. to structure, entire slope, It end, rt end, middle. see dwg) 

Notes: 5MALL- AfvloJtJT o'j.5 Bv11-t -SI DC::S OF 5P1 ~'-/ , 

~Ground Cover: Type: (grass. crown vetch) Other: 
Quantity: (bare, sparse, adequate, dense) 
Appearance: (too tall, I~ good) 
Notes: ---

Jef EROSION lno problem, could not inspect thoroughly) / I 
~Runoff Erosion (~s): Quantity: ~ Depth : 

Location: (adj to structure. entire slope, II end, rt end, middle, see dwg) 

/f 
Width: /8" 

Notes/Causes: loc.A-TC-P 0 ,J J3o 1 "II Si D€.S JJexT 
lJ IQ;L_j CA-v5£b l3y CJVG:7L/e?/'1'1~tq. 

Jl(INSTABILITIES Lno probl2f!1 could not inspect thoroughly) 
D Slides: Transverse Length: Longitudinal Length: 

Scarp: Width: Length: 
Location: (adj. to structure. entire slope, II end, rt end. middle, see dwg) 
Crack: Width: Depth: 
Notes/Causes 

D Cracks: D Transverse D Longitudinal D Other 
Quantity: Length: Width: Depth: 
Location: (adj. to structure, entire slope, It end, rt end, middle, see dwg) 
Noles/Causes: 

D Cracks: 0 Transverse D Longitudinal D Other 
Quantity: Length: Width: 
Location: (adj. to structure, entire slope, It end, rt end. middle, see dwg) 
Noles/Causes: 

0 Bulg~s 0 Depressions 0 Hummocky 
Size.: Height: Depth: 
Location: (adJ. to structure. entire slope, II end, rt end. middle, see dwg) 
Notes/Causes: 

D Bulges 0 Depressions 0 Hummocky 
Size: Height: Depth: 
Location: (adJ. to structure, entire slope, It end, rt end, middle, see dwg) 
Notes/Causes: 

Length: VA-et t:::--:S 

Sf'1uwAf. 

Depth: 

{Upwearn Slope, Cresl. Downstrea m S lope. Scerage, Pr111cipal Spillway, Emergency Spillway, Lake Drain I 

DD p( D 

~ D 0 0 

D 0 !K o 

ODDO 

DODD 

ODDO 

DODD 

DD D 0 

ftt: ~fUirr: tl 

i'.c: ~1 ~,n 

I 



p(o THER [no problem, could nol inspecl thoroughly] 

0 Rodent Burrows: (few, numerous) 

Location: {adj. to structure, entire slope, II end. rt end, middle, see dwg) 

Notes: 

r~e::qu11e1: 
t-,(:tlon 

:: ... 

<!" ~.: -~: •1 

:; ~ J: ,[; 
ODDO 

;¢-Rtrts:- .PLA-"'118<...S ~c.4-re-b otJ 13on-t S •DB o F ..SL.CP6 l+A:D Ji( 0 0 0 

Location: (adj. lo structure, entire slope, II end, rt end. middle, see dwg)...,.., _ • L:> __ 

Depth: Width Length: De0\J r-tl"\.Ov~ S tNCk" IH-~ LJ\.~T 
Notes/Causes: (truck/auto. molorcycle. ATV, animals, pedestrian) \ ,....) 5 P € '--11 e>rJ . 

)Qo~~t~sl1~£ 5 LOP€ o,.J ®HALF 15 'ST~~~ --n+A.t--J l ~ ·- 1 V 
0 0 

o,)f 

-------------------~~~--==-~~~---~~-~-~~!:~--~~----==---~~-~-L~-~---------------------------------
~SEEPAGE [no proble.!!1 could not inspect thoroughly] 

D Wef Area D Flow D Boil D Sinkhole 
Flow Rate 
Location: 
0 Aquatic Vegetation 
0 Rust Colored Deposits 
D Sediment in Flow 
0 Other: 
Notes/Causes: 

D Wet Area 
Flow Rate 
Location: 

0 Flow 

0 Aquatic Vegetation 
0 Rust Colored Deposits 
0 Sed iment in Flow 
D Other: 
Notes/Causes: 

D None 
0 None 
D None 

D Boil 0 Sinkhole 

D None 
DNone 
0 None 

·Size: 

Size: 

'¢EMBANKMENT DRAINS [none, none found, no problem, could not inspect thoroughly] 

Type: D Toe Drain D Relief Wells D Other: 
Flow Rate: Size : 
Location: 
Notes: 

Number: 

~ MONITORING /NSTRUMENTA TION (~none found . no problem, could not inspect thoroughly] 

0 None Found 0 Piezometers 0 Weirs/Flumes D Other 
0 Periodic Inspections by: 
Notes: 

!Ups1renm Slope. Cresl. Dow11s1remn Slopo. Seep:ige. l'rinc1pal Spillw;iy, Em"rgcncy Spillway, L;1kc Drninj 

DODO 

ODDO 

D ODD 

ODDO 

~.' 

fu • c ( 
• • lj ;' 

~- r= -
,, fr ~·1 

: : -:- ~ I 

hr.qui1c2ti 
f<l'.ticm 



PRINCIPAL SPILLWAY 

}(GENERAL INLET (no problem. could not inspect thoroughly] 

D Anti-Vortex Plate [None] Dimensions: 

Type: (steel, concrete, aluminum, slainless steel, corrugated metal wood, other): 

Deterioration: (missing sections, rusted, collapsed) 

Notes: 

O Flash Boards [None] 

Type: (metal, wood): 

Deterioration: 

Notes: 

0 Trash rack [None] Opening Size: (adequate, loo small, too large) 

Type: (metal bars, fence, screen, concrete, baffle. olher): 

Deterioration: (broken bars, missing seclions. rusled, collapsed) 

N otes: 

')i1 INLET OBSTRUCTION [no problem, could not inspect lhoroughly] 

0 Debris: (leaves, Ira sh, logs, branches, ice) 

0 Trees: Quantity: ( <5, sparse, dense) 

Diameter: ( <6", 6-12", >12") 

Location: (enlire inlet, II side, rt side. middle, see dwg) 

N otes: 

0 Brush: Quantity: (sparse. dense) 
Location: (enlire inlel, II side, rt side, middle, see dwg) 

Notes: 

0 Other:(beaver activity, lrashrack opening too small, partially/completely blocked, i.e.) 

Notes: 

)'J INLET MATERIALS fno problem, could nol inspecl lhoroughly] 

D Metal 

(loss of coating/pain!, surface rust, corrosion (pilling, scaling) , rusled out, pipe deformation ) 

D imensions: 

Location: 

Notes/Causes: 

0 Concrete 

{bug holes, hairline crack, efflorescence) 

(spalling, popouts. honeycombing, scaling, craz.e/map cracks) 
(isolated crack, exposed rebar, disintegration, other) 

Dim ension s/Location: 

Notes/Causes: 

(bug holes, hairline crack, efflorescence) 

(spalling, popouts, honeycombing, scaling, craz.e/map cracks) 
(isolated crack, exposed rebar, disintegralion, other) 

Dimensions/Location: 

Notes/Causes: 

0 P lastic 

(deterioration, cracking, deformation ) 

Dimensions: 

Location: 
Notes/C auses: 

(adequate, too small,) 

(Ups1rcum Slope, Crcs1, Downs1ream Slopt, Seepage, Principal Spillway- Inlet, Emergency Spillw~y. Luke Dra111 I 

l·'.'.; C1tiir1·U 

/:.::tll)f \ 
0: 

DODD 

D 0 DD 

DODO 

DODD 
ODDO 

0 0 0 0 

DODO 

ODDO 

ODDO 
DODO 
DODO 

ODDO 
ODDO 
ODDO 

DODD 

" l '! 

f:-!.uqtJiJ":}C~ 

fiction 



0 Earthen 
D Ground Cover: Type: (grass. crown vetch) Other: 

Quantity: (bare, sparse. adequate. dense) 
Appearance: (too tall, too short, good) 

Notes: 

0 Erosion: (wave, surface runoff) 
Description (heighl/depth/lengthletc): 

Notes: 

D Ruts: 
Location: (entire inlet. It side, rt side, middle. see dwg) 

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

D Riprap: Ave rage Diameter: 
(adequate, sparse, displaced, weathered, vegetation) (bedding/fabric noted - yes, no) 

Notes: 

0 Rock-Cut (weathered , erosion) 
Description: 

Notes: 

xf o ther: .5-rot-J£ Bt.oas AU CJWN 6'-1 tJG, f.!-Avc ~~T (vtbP=rA/L 

~~T\0££t-..f .::STot-J~1 Au V-t.JDcgN 1 Je:D . 
;{OTHER INLET PROBLEMS [no problem, could not inspect thoroughly) . 

0 Mis-Alignment:(pipe, chute, sidewall, headwall) D Pipe Deformation 

Location/Description: 
Notes/Causes: 

D Separated J oint D Loss o f Jo int Material 
Location /Description: 
Notes/Causes: 

_¢undermin ing: O F :5/J!LL.V<IA'/ S 1])CWALLS. 
Location/Description: 
Notes/Causes: 

0 Other: 

0 OPEN CHANNEL CONTROL SECTION [no problem, could not inspect] Width 
N otes: 

Ji-oUTLET OBSTRUCT/ON [no problem, could not inspect lhoroughly) 
D Debris: (leaves, trash, togs, branches. ice) 
D Trees : Quantity: ( <5, sparse, dense) 

Diameter: ( <6", 6-12", >12") 

Location: (entire outlet, It side. rt side, middle, see dwg) 

Notes: 

D Brush : Quantity: (sparse , dense) 
Location:(entire outlet, It side, rt side, middle, see dwg) 

Notes : 

D other:(beaver activity, partially/completely blocked, i.e.) 

Notes: 

(est.. ms.) Brdth 

(UpstrcHlll Slope, Crest, Downstream Slope, Scep11gc, Principul Spillway-I nlet/Outlet. Emergency Spillw11y. L11k~ DrninJ 

(est .. ms.) 

i\!HJlJir1!ti 
ACtll?,n ,. 

:I : 
;~; 

r. ~ ; .. 

DODD 

DODD 

DODD 

DODD 

0 0 )( 

DODD 

DODO 

D 0 0 p( 

DODO 

DODD 

DO DD 
DODD 

DODD 
Hoqulrt:ti 

l\c:iion 

DD DD ., 
;~· 

~ ~ ,, " 
';" ;._ 

. > .:. 



Ji( OUTLET MA TE RIA LS !no problem, could no! inspecl lhoroughly] 
0 Metal (loss or coaling/pain!, surface rusl, corrosion (pilling, scaling), rusled oul, pipe deformation ) 

Dimensions: 
Location: 

Notes/Causes: 

D Concrete 
(bug holes, hairline crack, efflorescence} 
(spalling, popouts, honeycombing, scaling, craze/map cracks) 
(isolated crack, exposed rebar. disinlegralion, olher) 

Dimensions/Location : 
Notes/Causes: 

(bug holes, hairline crack, efflorescence) 

(spa I ling, popouls, honeycombing, scaling, craze/map cracks) 
(isolated crack, exposed rebar, disinlegralion, other) 

Dimensions/Location: 
Notes/Causes: 

0 Plastic (delerioralion. cracking, deformation ) 

Dimensions: 
Location: 

) Notes/Causes : 

D Earthen 
0 Ground Cover: Type: (grass, crown velch) Other: 

Quantity: (bare, sparse, adequate, dense) 
Appearance: (loo tall, loo short, good) 

Notes : 

0 Erosion: (other, surface runoff) 
Description ( widthidepth/lenglh/elc): 

Notes: 

D Ruts: 
Location: (entire inlel. II side. rt side, middle, see dwg) 

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

O Riprap: Average Diameter: 
(adequate, sparse, displaced, weathered, vegetation) (bedding/fabric noted - yes, no) 

Notes: 

0 Rock-Cut (weathered, erosion) 
Description/Notes : ,, 

'f:J Other: S TotJ£ 0 € £ I NLIZT M/1--rEJLl/4LS r 

;,t OTHER D_UTL.ET PROBLEMS !no problem, cq_uld not inspect thoroughly] Hl!:'A'('/ FLJuJ · 
0 M1s-Alignment:(pipe, chute, sidewall, headwall) 0 Pipe Deformation 

Location/Description: 
Notes/Causes: 

0 Separated Joint 0 Loss of Joint Material 
Location/Description: 
Notes/Causes: 

0 Underm ining: 
Location/Description: 
Notes/Causes: 

D Other: 
I Upstream Slope, Crest, Downstream Slope, Seepage. Principal Spillway-Out let, Emergency Spi llwny, Lake Drai11 I 

r•!uquin.•rj 
,l\:t1on ,, ,, 

< 

ODDO 

ODDO 
DODD 
ODDO 

ODDO 
DODD 
ODDO 

D'D D 0 

DODO 

DODD 

DODO 

ODDO 

o o oK 

ODDO 

ODDO 

ODDO 

ODDO 



VlERGENCY SPILLWAY 
)?'None Found A . / Notes: t/ EMOUc;Jf!y Sf t Ll- WA f I.£ 1)(rr f'-EJ;u112-t:::-O. 

/P& Ttlt~ l?A-M ,r --·-------

[Upstream Slope, Crest, Downstream Slope, Seepage, Principal Spillway, Emergency Spillway, Lake Drain I 

r\t:4uirt:u 

Action 

~ODO 



LAKE DRAIN 

}(GENERAL 
O None Found D Does not have one 
JefType of Lake Drain (isolated conlrol/intake tower, valve vaqll wl 011t1e1 comj_uil, valve in riser/drop inlet. siphon) 

Notes: 

~Operated During Inspection (ye@) 

Notes: 

i_ ACCESS TO VAL VE/SLUICE GA TE [no problem. could not inspect thoroughly] 

Y1 Type (not accessible, from shore. boat. walkway, other) F~ ST1 LU rJ<q T3A.:::ii ~ . 
Notes: 

O Walkway/Platform: 
O Concrete Deterioration D Cracks 

Location: 
Notes: 

D Wood Deterioration 
Notes: 

(platform, piers. end supports, railing) 

':¢Metal Deterioration Co~~l O~ tt :'.::u9.-PAC.£ g..u.ST. 
~~~;~:moderate, extensive, other)CouLT::> l'JOT" I tJSP ~LT "B£LAVSG O):: 

~~ FLOvJ 01/ £12-. ~I LDJJA 'I 
'iJ. LAKE DRAIN COMPONENTS [no ~roblem. could not inspect thoroughly) 

0 Concrete Structure 
Location: 
Description: (deterioration, misalignment, cracks): 

Notes/Causes: 

~Valve Control (Operating Device) 
O No Operating Device 0 No Stem D Benl/Broken Stem D Other 
Notes/Operability: U..rJ5.JiU W~t12.G OPER..AT1..X., l:::t.-VIC.£ I~ /l.A..~ l(JJCc.A.JtJ 

%Valve I Sluice Gate Couw )Jvl lrlJ~&'..-T °J)vE: To +: LOv-J 0'1€12- Wt:\ {2.. , 
0 Metal Deterioration: (surface rust. minor. moderate. extensive, other) 

Location: 
Flow Rate: 
Notes/Causes: 

D Misalignment 
Notes/Causes: 

D Leakage - Flow Rate: 
Notes/Causes: 

D Valve I Sluice Gate 
D Metal Deterioration: (surface rust, minor, moderate, extensive. olher) 

Location: 
Flow Rate: 
Notes/Causes: 

D Misalignment · Notes/Causes: 

0 Leakage - Flow Rate: 
Notes/Causes: 

{Upstream Slope, Crest, Downstream Slope, Seepage, Principal Sp illway, Emergency Spillwa)'. Lake Drain J 

F-~1~qui1ec.I 

/ •.ctll)rt 

,. 
'· .. : 

DODO 

DODD 

0 0 D }( 

DODD 

DOD O 

O DDO 

ODDO 

ODDO 

ODDO 

D ODD 

DODD 

ODDO 
F~c-quired 

Action 
ODDO 



;4 Oullel Conduit 
~Melal:(loss ol coaling/pain!, surface rusl, corrosion (pilling, scaling), rusled oul) 

Location: . 
Notes/Causes: 

0 Concrete {bug holes, hairline crack, elllorescence) 
(spalling, popouls, honeycombing, scaling, craze/map cracks) 
(1solaled crack, exposed rebar, d1sinlegrahon, olher) 

Dimensions/Location: 
Notes/Causes: 

ODDO 
ODDO 
ODDO 

D Plaslic:(deterioration, cracking) D D o o 
Location: 
Notes/Causes: 

D Condu it Deformation 
Location: 
Notes/Causes: 

D Mis-Alignment: 

D Separated Joint 0 Loss of Joint Material 
Location/Description: 
Notes/Causes: 

D Undermining: 
Location/Description: .,. 
Notes/Causes: 

... · ····· . ......... . . 

0 Vegetalion {lrees, brush) .. ··-·· 
Notes:_ 

0 Other: 

Notes: .... . ... ---·······--··· ··-·----- ···-- __ ··-· ·-··- -- ·· ..... . 

ODDO 

DODD 

DODD 

DODD 

ODDO 

)s5° ~rgy Dissipato.r ·· 
f'J Type (endwafl plunge pool, impacl basin, slilhng basin, rock-lined channel, none) )/ ~ 0 0 D 

Notes:~ f# ~i/£/LCd_. P.1.ss.1.f>frT.l!.~tJX-ir .P.rR-a?~t~'J:>.. 0f- ......... ..... . 
.. J\/.t:,UJ.L ( ... .l>LSlG.tJ Eb. -.Sf?-1, ... -·-'f ·~ . . .... -. .......... . 

0 Riprap: Average Diameter: o o o o 
(adequale, sparse, displaced. weathered, vegetation) (bedding/fabric noled - yes, no)) 
Notes: 

0 Concrete (bug holes, hairline crack. ettlorescence) 
(spalling, popouls, honeycombing, scaling, craze/map cracks) 
(isolaled crack, exposed rebar, disinlegralion, olher) 

Dimensions/Location·:. ··-·_ --·--.,··- .-..... ...... -·· ··········-··· ···········- -··- -·- ···- ·········-·--······-----··--·--- •...........• -··· .. ··-··---
Notes/Causes: . .. ·- -·-· .. ······---·-·············- ... ......... .... . ····--·--· -·- ······· ...... ·---····---··-·-·-·· ·--·-···- --- . . _ 

0 Mis-Alignment: .. .. . .. ...... -· -····- ..• _ ........ . 
Location/Description: ... . . . _ ·-· 
Notes/Causes: 

D Separated Joint D Loss of Joint Material 
Location/Description: 
Notes/Causes: 

-· .. 
D Undermining: 

Location/Description: _. 
Notes/Causes: 

0 Other:. 
Notes: 

- - ·- .. .. -· ....... - · •.... -· . ........ .. - - ·· --· - ··•-••.o - -- -·· -· ···-· ·-···-··· .. ·--·· ··---

II lnwr:11n c;1nnr rro·<r nnwn<trcarn Slone. Sccoacc. Princioal Soillway. Emcr~cncv Soillway. Lake Drain I 

DODO 
DODD 
DODD 

ODDO 

DODO 

DODD 
Required 

Action 

DDQO 
ro -g c ~ 

~ ~ -~ ~ 



GUIDELINES FOR AN OPERATION, MAINTENANCE 

AND INSPECTION MANUAL 
(Revised 8/12/2014) 

I. INTRODUCTION - State or list pertinent facts about the dam and reservoir; height, freeboard, 
lake area, drainage area, elevations, spillway sizes, etc. Indicate purpose of reservoir and any 
special pertinent information. The Division of Soil and Water Resources, Dam Inventory Sheet 
includes much of this information. 

II. INSPECTION - This section should indicate, who, how frequent, and what is involved in an 
inspection. A form or forms should be included which can be used for each type of inspection or 
items to be monitored. Each dam should have specific problem areas which will require 
monitoring. These areas will be specified or outlined in the past inspection reports either 
performed by ODNR or the owner's engineer. 

FREQUENCY 

As Needed 

Weekly 

Once Every 
3 Months 

Yearly 

Periodic 
3 to 5 years 

PERSONNEL 

Damtender 

Damtender 

Damtender 

Engineer/ 
Damtender 

ODNR/Engineer 

ITEMS TO INSPECT/MONITOR 

Rainfall 

Seepage/Wet Areas 
Toe Drain Flow 
Pool Level 
Trackrack Debris 
Slides/Cracks 
Rodent Activity 
Vandalism 

Piezometer 

Slope Protection/Riprap 
Erosion 
Condition of Vegetal Cover 
Spillway Condition 
Embankment Condition 
Lake Drain Conditions 
Settlement Monuments 

Engineer's Safety Inspection 

FORM NO. 

Ill. MAINTENANCE - Indicate items which will require periodic maintenance. Each dam should have 
specific items addressed (see examples). Conditions specified on past inspection reports should be 
included. 

FREQUENCY 

Mow embankment and emergency spillway 2 times/year 

Lubricate and repair as needed lake drain valve mechanism yearly 

Re-establish proper vegetal cover as needed 



ITEM (con't) FREQUENCY 

Repair erosion as needed 

Repair rodent damage as needed 

Clean spillway trashracks as needed 

Repair concrete as needed 

Other mechanical equipment yearly 

Replace/replenish riprap yearly 

Clean out toe-drain outlets yearly 

IV. OPERATION - Give a brief but complete description of all operation procedures. Specific 
procedure for operation of mechanical equipment such as valves could be included here. 
Emergency operation should be covered in the Emergency Action Plan. 

ITEM/CONDITION 

Lake Drain Va lve 

Pool level drawdown for winter season 

Record Keeping 

ACTION REQUIRED 

Open at least 2 times/year 

Open drain and lower pool at a safe 
Rate 

Maintain records of all maintenance 
and operations actions 

V. SAFE RATE DRAWDOWN PLAN - This section should include the method to be used for drawing the 
lake down under emergency condit ions. This could include the maximum release rate which w ill not 
cause downstream flooding, the proposed location for an emergency channel through an abutment, 
other ways t o provide for rapid drawdown if needed. Hastily, il l-conceived action during emergency 
situations could increase the failure rate or actua lly cause failure. 

There are also non-emergency circumstances under which the lake level must be lowered. An 
example of this would be drawing the lake down to repair boat docks. A safe rate for non
emergency drawdown should also be determined and included in this section of the manual. 

VI . APPENDIX (POSSIBLE ITEMS) 

1. Inspection forms 
2. Past inspection reports 
3. Reduced size as-built drawings 
4. Stage-storage-area curve 
5. Spi llway rating curve 
6. Lake Drain rating curve 
7. Pictures 
8. ODNR Dam Inventory Sheet 

OM&I Manual Guidelines 
Revised 8/ 12/14 



Emergency Action Plan (EAP) Guidelines 
(Revised 8/4/2014) 

Interagency Committee on Dam Safety (ICODS) Format 

The ICODS EAP Guidelines for Dam Owners is recommended for consistency and uniformity. 
The format a lso serves as a checklist for completeness. When completed, the EAP will have two 
sections: the basic EAP and the appendices. 

Format and Content 
Title Page/Cover Sheet/Table of Contents 

1. Notification Flowchart 
11. Statement of Purpose 
III. Project Description 
IV. Emergency Detection, Evaluation, and Class ification 
V. General Responsibilities 

A. Dam Owner 
B. Notification 
C. Evacuation 
D. Termination and follow-up 
E. EAP coordination 

YI. Preparedness 
VII. Inundation Maps 
VIII. Appendices 

Appendix A: Investigation and Analyses of Dam Break Floods 
Appendix B: Plans for Training, Exercising, Updating, and Posting EAP 
Appendix C: Site-Specific Concerns 
Appendix D: Approval of the EAP 

TITLE PAGE/COVER SHEETffABLE OF CONTENTS 

The purpose of the title page and cover sheet of an EAP is to identify the document as an EAP 
and to specify the name of the dam. The table of contents, which will list all the major sections 
and subsections in the EAP, provides a quick means for locating information. 

Section I: NOTIFICATION FLOWCHART 

The notification flowchart provides the hierarchy for notification in the event of an emergency. 
The flowchart must include the following essential information. 

• Who notifies whom 
• Names, tit les, telephone numbers, alternate contacts, and communication 

mechanisms 

The notification flowchart(s) should be brief, s imple, and easy to fo llow. Notification must flow 
in both directions and the number of people notified by each individual should be limited. The 
flowchart should be prominently displayed on the first page of the EAP and also posted as a 
stand-alone chart. 

EAP Guidelines revised 8-4-14 



Color coding can be helpful as long as the color does not obscure the text. The individuals and 
entities that may be included on the notification flowchart: 

• Dam Owner 
• Appropriate Federal, State, and Local Agencies 

ODNR, Division of Water (614) 265-673 1 or (614) 799-9538 
• Residents and property owners downstream of the dam 
• Operators of other dams 
• Managers ofrecreational facilities 
• National Weather Service (NWS) 
• News Media 
• Others 

Section II: STATEMENT OF PURPOSE 
This section defines the purpose and scope of the EAP. (I or 2 paragraphs) 

Section III: PROJECT DESCRIPTION 

Must include the following: 
• Description and drawing of the dam and appurtenant parts of the dam. 
• Project location (vicinity map) (State and County) 
• Note significant upstream and downstream dams 
• Downstream communities potentially affected by a dam failure or flooding as a result of 

la rge operational releases 
• Any other relevant information 

Section IV: EMERGENCY DETECTION, EVALUATION, AND 
CLASSIFICATION 

• Detection of the emergency condition 
);:> Data and information collection system 
);:> Process for analyzing data 

• Evaluation of information 
);:> Procedures for assessing in format ion 
);:> Provisions for establishing the severity and magnitude of the emergency 

• Classification of emergency based on urgency 
);:> Indicates urgency of the situation 
);:> Emergency classification chosen and agreed to by dam owner and emergency 

management officia ls 
);:> Must be relevant to emergency conditions 
);:> Must include the fo llowing three alert levels: Monitor, Watch, and Warning 

The three classifications of dam alert statuses are listed below. The EAP should describe how 

each alert status applies to the particular dam. Information to assist the dam owner in 

determining the appropriate emergency alert status should be developed and included in the 

EAP. 
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Monitor - A hazardous condition exists, requiring investigation and corrective action; potential 
for failure is being assessed; corrective measures are underway. 

• Include procedures for investigation and assessment 
• Include procedures for implementing interim risk reduction measures 
• Notify the appropriate personnel and agencies 

Watch - Potential failure situation is developing. 
• Jnclude procedures for assessing the possible mode of failure 
• Include procedures for implementing corrective measures 
• Notify the appropriate personnel and agencies 
• Include procedures for the possible transition from a Watch to a Warning alert level 

Warning - Darn failure is occurring or is imminent. 
• Time to failure is impossible to determine but should be assumed to be very short 
• Assume that corrective measures at the dam are not possible 
• Public protective actions are required 
• Notify the appropriate personnel and agencies 

Section V: GENERAL RESPONSIBILITIES 

The General Responsibilities section of the EAP are: 

• Dam owner responsibilities 
• Responsibility for notification 
• Responsibility for evacuation 
• Responsibility for duration, termination, security, and follow-up 
• EAP coordinator responsibility 

Dam Owner Responsibilities 

The responsibilities of the dam owner must be clearly and specifically defined. The 
following responsibilities shou ld be delineated: 

• The decision-making process, including the selection of the appropriate emergency 
condition 

• Specific actions to be taken 
• Who will take the actions 
• Internal (at the dam) and external (off-site) notification activities 

This section should provide guidance on communicating the emergency situation to others 
and shou ld spell out the chain of command and specific emergency actions. 
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Responsibility for Notification 

Clearly identify the dam owner personnel authorized to notify loca l officials. The most 
important e lements of this section are: 

• Specificity 
• Delegation of responsibility and authority 
• Timely notification 
• Procedures for notifying agencies such as the National Weather Service 
• Procedures for notifying media 
• Sample messages 

Responsibility for Evacuation 

Agencies with a statutory obligation are responsible for evacuation. The dam owner: 
• Should not assume agency responsibility 
• Should coordinate with appropriate officials 

This section of the EAP should specify coordinated and agreed-to evacuation responsibilities 
of the dam owner, if any. Inundation maps help the evacuation effort. 

Responsibility for Duration, Security, Termination, and Follow-Up 

• The dam owner and dam personnel must monitor the emergency situation at the dam 
and keep the authorities informed of developing conditions. 

• The dam owner must specify security measures at the dam during the emergency. 
• Officials and agencies are responsible for terminating emergency status in affected 

areas. 
• The dam owner terminates the emergency of the dam. 
• There should be a follow-up evaluation by the participants involved in the emergency. 

EAP Coordinator Responsibility 

The name of the EAP Coord inator must be specifically identified in the EAP. The 
fo llowing are responsibilities of the EAP coordinator: 
• Revised EAP 
• Establishes training seminars 
• Coordinated EAP exercises 
• Serves as the EAP contact for: 

);> emergencies 
);> non-emergencies 
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Section VI: PREPAREDNESS 

There are two primary objectives to this section of the EAP: to describe preplanned and 
emergency actions and to specify emergency measures. The rationale for the first objective of 
this section is to describe preplanned and emergency actions. This may: 

• Prevent a failure from developing 
• If possible, minimize loss of life and property damage 
• Issue timely warning, and facilitate operation of the dam 

The seven areas that must be considered in the development of the section on emergency 
measures are: 

• Surveillance 
• Response during periods of darkness 
• Access to the site 
• Response during weekends and holidays 
• Response during adverse weather 
• Alternate means of communication 
• Emergency supplies and resources 

Surveillance 
• Provisions for prompt detection and evacuation 
• Instrumental and/or physical inspections 
• Unattended dams (not continuously attended 24 hours a day) 

~ Surveillance procedures and systems, such as remote detection systems 
~ Instrumental, telemetry, audible alarms 
);o- Headwater/ tailwater detectors 
~ Coordination of special procedures with local authorities 

Response During Periods of Darkness 
• Actions to illuminate the dam to facilitate gate and other operations 
• Operation of equipment during power failure 
• Procedures for notifying officials 
• Impact on expected response times 
• Non-business hours 
• Other instructions 

Access to Site 
• Primary and secondary routes 
• Means for reaching the site under various conditions (e.g. foot, boat, car, snowmobile) 
• Expected travel times 
• Special instructions 

Response During Weekends and Holidays 
• Planned actions based on the dam operators schedule 
• Special instructions 
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Response During Periods of Adverse Weather 
• Actions to be taken for different conditions, including when the dam will not be attended 
• Methods of access 
• Expected response time 
• Special instructions 

Alternate Systems of Communication 
• Availability and use of alternative systems 
• Alternative channels 
• Proper procedures 
• Special instructions 

Emergency Supplies and Resources 
• The stockpiling of materials and equipment 
• Coordination of information on flood flows 

~ National Weather Service, dam owners (up and downstream) 
);:> Actions to lower the reservoir (i.e., reduce inflow and increase outflow) 
);:> Who, when, and how to take action 
);:> Provisions of alternative sources of power, including location, mode of operation, 

and transportation 
);:> Site-specific actions 

Section VII: INUNDATION MAPS 

The inundation maps are of extreme importance in the development of the notification flowchart. 

The following are considerations in the development of the inundation maps for the EAP: 
• The inundation maps are the responsibility of the dam owner to have completed. An 

engineer is usually required. 
• The development of the maps must be coordinated with relevant agencies . 

_>;;. Maps must provide information required by the agencies because the agencies 
will depend on the maps for evacuation 

• The maps must be usable and of appropriate scale. They must be clear and not c luttered 
with extraneous information. 

• If possib le, the base map must be the most recent aerial photograph. Roads and other 
structures must be clearly identifiable and labeled. 

• The dam and lake area must be labeled and color-shaded. 
• Three failure scenarios must be analyzed unless otherwise approved. 

);:> Inflow design flood must be full y documented 
);:> The scenarios must include a "sunny day", IOO-year (or possibly 25% PMF), and 

PMF base condition. Each scenario must be shown on the maps unless otherwise 
approved. 

);:> Color or cross-hatching should be used for d iffere nt scenarios. 
• When developing inundation maps for Class II or II I dams, the design flood of 50% or 

25% of the PMF, respectively, can be used as the largest dam fa ilure scenario. 
• The maps must show peak discharge, maximum flood elevation, and travel time. 
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• The maps must include a legend that describes each failure scenario, a defin ition of travel 
time, scale, north arrow, and any other information depicted on the maps. 

• A note must be included on the maps that explain why the study terminates at the chosen 
location. 

• An index should be used if the map covers severa l pages. 
• Existing field conditions should be shown on the base map. 
• The accuracy and limitation of the maps should be described. 
• The maps shou ld be supplemented with a narrative description of the areas affected by 

the dam break, w ith surface profi les, and with a characteristic of the failure condition 
assumed in the preparation of the inundation maps. 

Section VIII: APPENDICES 

There are four appendices to be developed for the EAP: 
• Appendix A: Investigation and Analyses of Dam Break Floods. 
• Appendix B: Plans for Training, Exerci sing, Updating, and Posting the EAP 
• Appendix C: Site-Specific Concerns 
• Appendix D: Approval of the EAP 

Appendix A: Investigation and Analysis of Dam Break Floods 

Appendix A must include data on the following: 
• Methodology 
• Prevailing streamtlow conditions 
• Breach assumptions 
• Termination of downstream routing 

Appendix B: Plans for Training, Exercising, Updating, and Posting the EAP 

Training 
• Training plan and schedule, with provisions for annual training 
• Familiarity with EAP 
• Problem detection and evaluation 

Exercising 

• Exercising plan and schedule, with provisions for annual drills 
• Tabletop and functional exercises 
• Test remote sens ing equipment 
• Evaluation of exercises 
• Follow-up on recommendation 

The fo llow-up training course focuses on exercising the EAP. 
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Updating 
• Process for revisions 

);:> Annual review 
);:> Updating for personnel changes 
);:> Exercise lessons learned 

• Distribution of updated plans 

Posting the EAP 
• Posting must be up-to-date 
• Place EAP in prominent locations 
• Post copies of complete and up-to-date EAP in a location near the posted flowcharts 

Appendix C: Site-Specific Concerns 

Appendix C should include the following: 
• Site-Specific concerns that affect the EAP 
• A Glossary, if needed 

Appendix D: Approval of the EAP 

The documentation included in Appendix D: 
• Must be signed by a ll parties 
• Indicates the approval and acceptance of responsibilities 
• Helps ensure that all parties understand the EAP and their roles and responsibilities 
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