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I. INTRODUCTION 

 This manual was prepared in accordance with Section 1501:21-15-06 of the Ohio Laws and 

Administrative Rules for Issuing Construction Permits for and Making Periodic Inspections of Dams, 

Dikes, and Levees.  It is intended to assist the owner in regular operation, maintenance, and inspection 

activities.

 The Roaming Rock Shores Lake Dam has been conservatively designed and carefully 

constructed; however, small problems can develop over time.  Experience has shown that some of these 

small problems can become major problems if corrective measures are not promptly taken.  The main 

intent of this manual, therefore, is to provide the guidelines for a regular operation, maintenance, and 

inspection program that will detect problems at an early stage so that they can then be corrected. 

 Much of the information in this manual has been based on a publication issued by the Ohio 

Department of Natural Resources (ODNR), Division of Water, Dam Inspection Section.  The title of this 

publication is Operation, Maintenance and Inspection Manual for Dams Dikes and Levees.  In addition to 

providing basic recommendations for operation, maintenance, and inspection procedures, the publication 

gives a great deal of background information, including causes of dam failures, common problems and 

solutions, a glossary of dam-related terms, and reference to organizations and bureaus which can provide 

information and advice.  It is a valuable publication to have as an adjunct to this manual. 

 A. Project Description

 Roaming Rock Shores Lake Dam is owned by the Village of Roaming Shores, Ohio and is 

located in southwest Ashtabula County, Ohio.  Exhibit 1 shows the location of the dam.  The dam is 

approximately 0.4 mile upstream of the Village of Rock Creek and controls a drainage area of 73.5 square 

miles.  Roaming Rock Shores Lake is the largest private lake in Ohio with more than 19 miles of 

shoreline.

 The dam is a 45-foot high, 730-foot long earthfill embankment dam constructed in 1967.  

Exhibit 2 is a plan view of the dam.  The outlet works consists of a principal, auxiliary, and emergency 

spillway, as well as a 30-inch lake drain.  The principal spillway is a 180-foot concrete ogee weir located 

on the left end of the embankment with a crest elevation of 850.0, corresponding to 6,091-acre-feet of 

storage.  The auxiliary spillway is a 110-foot concrete ogee weir located on the right end of the 

embankment with a crest elevation of 852.0, corresponding to 7,200-acre-feet of storage.  The emergency 
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spillway is an 80-foot wide open channel located to the right of the auxiliary spillway, with a crest 

elevation of 854.0, and corresponding 8,300-acre-feet of storage.  The top of the dam is at Elevation 861.0 

with a capacity of 12,000-acre-feet of storage.  The outflow discharges into Rock Creek and flows 

2.4 miles before joining the Grand River.  Three piezometers, identified as P-1, P-2, and P-3, are located 

on the downstream side of the dam for monitoring seepage through the earthen embankment dam. 
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II. OPERATION PLAN 

A. Emergency Conditions

 If any of the following conditions occur or appear imminent, the Emergency Action Plan 

(separate document) should be implemented immediately. 

1. Overtopping or nearly overtopping. 

2. Piping through the embankment, spillway, or foundation. 

  3. A large slide in the embankment. 

 B. Records

  Accurate records should be kept of the following items: 

1. Maintenance and major repairs (see Appendix A). 

2. Specific observations and changes recorded and photographs taken during 

normal inspection periods (see Appendix B). 

3. Daily reservoir water level gage readings. 

4. Date, hour, and maximum elevation of extreme high water occurrences and the 

associated rainfall. 

5. Amount, rate, and reasons for drawdown. 

6. Monthly and flood event piezometer readings. 

7. Complete and up-to-date set of as-built plans and specifications which show all 

changes made since the completion of the dam. 
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8. Visual observation of the horizontal and vertical alignment on an annual basis.  If 

needed, the alignments should be surveyed to verify any changes. 

9. Seepage location, quantity (if possible), content of flow, and size of wet area for 

later comparison.  V-notch weirs can usually be constructed to collect and 

measure flow rates.   

10. Erosion location and extent of erosion for later comparison.   

 C. Reservoir Level Monitoring

1. The Village has installed reservoir level staff gages on the principal and auxiliary 

spillways at locations that can be read during all types of weather and flow 

conditions.  The gage “zero” reading is at the crest of the principal spillway. 

2. The reservoir level staff gage(s) shall be read daily and the reading shall be 

recorded on a copy of the forms included in Appendix A. 

3. The reservoir level staff gage shall be read and recorded hourly when the depth 

of water over the principal spillway exceeds three feet. 

 D. Piezometers

1. Three piezometers, which are generally located along the center of the dam, have 

been designated P-1, P-2, and P-3; with P-1 located near the crest of the dam, P-2 

located at the middle of the dam, and P-3 located near the dam’s toe. 

All of the piezometers consist of 1-inch diameter aluminum risers, which are 

protected by an iron pipe cover.  The presence of hollow plastic tubing adjacent 

to the riser pipes at each location is a likely indication that some type of multiple-

tip hydraulic or pneumatic piezometer was installed adjacent to, or possibly 

within, the aluminum standpipes.  Based on the condition of the plastic tubing, 

the hydraulic or pneumatic piezometers are not believed to be functional. 
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2. Water levels in the piezometers should be determined and recorded on a monthly 

basis to monitor changes in the pore pressures within the dam.  Water levels 

should be measured to the nearest tenth of a foot.  A form for recording the 

piezometer readings is provided in Appendix A. 

3. In addition to monthly monitoring, the piezometers should be monitored during 

and after periods of high reservoir levels (greater than 1 foot of water over the 

principal spillway).  If levels within the dam rise more than 2 feet during a flood 

event, contact a Professional Engineer for evaluation of the recorded data.   

4. All piezometer monitoring must be done with regard to the safety of the 

personnel performing the monitoring.  Personnel shall cease monitoring activities 

if weather conditions become hazardous (i.e., lightning), if failure of the dam is 

imminent, or if safe exit from the embankment will be cut off by flood flows. 

E. Drainage Scheme 

1. The lake drain should be opened and closed at least twice a year to ensure it 

remains operative.   

  2. Operating instructions should be checked for clarity and maintained in a secure, 

but readily accessible, location. 

  3. Leakage has been observed from the lake drain.  Village staff indicates that the 

seepage is from the outlet gate valve and that the valve generally seals tightly 

about a week after closure.  The leakage will be monitored as a part of semi-

annual inspections. 

 F. Safe Rate of Reservoir Drawdown 

1. Deliberate drawdown beyond normal operational requirements should typically 

not exceed 1 foot per week, except for emergency situations.  Because the lake 

drain is capable of draining approximately 2 feet of water per week, the drain 

should be monitored to limit the rate of drawdown to 1 foot per week.  Faster 
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drawdown rates could cause sloughing of the embankment’s upstream slope or 

valley walls and may be required under emergency conditions. 

 G. Vandalism

1. “No Trespassing” signs should be posted where appropriate.  Railings or fences 

and warning signs should be erected around dangerous areas. 
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III. MAINTENANCE PLAN

A. Vegetation

1. Grass areas should be mowed at least twice per year; however, it is desirable to 

mow more frequently to reduce the amount of cut. 

2. Paths created by pedestrian, vehicular, or animal traffic should be minimized, and 

any barren areas which develop should be seeded. 

3. Any cracks and/or erosion gullies which develop should be completely filled 

with thoroughly compacted soil.  The area should be resodded if less than 

100 square feet (sf), and reseeded if larger than 100 sf. 

4. Trees and brush should not be permitted to grow on the embankment.  Remove 

any trees or brush from the embankment before it becomes established and 

restore the embankment and grass cover.  ODNR Fact Sheet 94-28, Trees and 

Brush, in Appendix D, outlines the importance of properly maintained 

embankment vegetation. 

5. Vegetation should not be permitted to grow in cracks or joints in concrete 

portions of the principal and auxiliary spillways and their discharge chutes. 

6. Tree and brush growth in the creek channel downstream of the plunge pool 

should be minimized. 

B. Erosion

1. Promptly repair any eroded areas on the embankment to prevent more serious 

damage to the embankment (see Section III.A. Vegetation).  

2. Erosion in large gullies can be slowed by stacking bales of hay across the gully 

until permanent repairs can be made. 
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3. Eroded areas in the valley wall should be repaired to prevent more serious 

damage (see Section III.A. Vegetation). 

4. Causes of erosion should be eliminated.  Surface drainage should be spread out in 

thin layers as sheet flow. 

C. Seepage

1. Any areas of seepage should be noted and observed for evidence of piping 

erosion.  Seepage containing soil is a sign of potential serious damage to the dam 

which may lead to failure of the dam and should be promptly addressed.  

Professional engineering assistance for control of any seepage problems should 

be obtained. 

2. Prior inspections by ODNR have noted seepage at weep holes, a wet area 

downstream of the inverted filter, and at the end of the auxiliary spillway chute.   

3. Maintain written records of seepage (see Section II.B. Records). 

 D. Cracks, Slides, Sloughing, and Settlement

  1. Cracks, slides, sloughing, and settlement are signs of embankment distress and 

indicate that maintenance or remedial work is necessary. 

  2. A Professional Engineer should determine the cause of stress before any repairs 

are made.  Maintain written records of repairs (see Section II.B. Records). 

 E. Rodent Control

  1. Activities of rodents, such as the groundhogs, muskrats, and beavers can 

endanger the structural integrity and proper performance of an embankment.  

Groundhogs and muskrats burrow into an embankment, thereby weakening it 

and creating seepage paths.  Rodent control is therefore essential for a well-

maintained dam.  Refer to ODNR Fact Sheet 94-27, Rodent Control, in 

Appendix D, for further information. 
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  2. The damage caused by burrows should be immediately repaired by backfilling 

the burrow.  A method for backfilling by mud packing is described in ODNR 

Fact Sheet 94-27, Rodent Control, in Appendix D. 

  3. Groundhogs may be controlled by fumigants.  More detailed information on 

rodent control is contained in ODNR Fact Sheet 94-27, Rodent Control, in 

Appendix D.  

 F. Debris

  1. Debris should be removed from the principal, auxiliary and emergency spillways 

and their discharge channels.  Caution should be used during high lake levels. 

  2. Debris should be removed from near the lake drain intake to minimize the 

likelihood of debris entering the drain. 

 G. Mechanical Equipment

  1. All mechanical equipment should be checked periodically and maintained in 

proper working order. 

  2. The lake drain operating mechanism should be lubricated one time per year. 

  3. The lake drain should be inspected and then entirely opened and reclosed two 

times per year (i.e., once in the spring and once in the fall) to assure its proper 

operation.

  4. It is known that the lake drain sluice gates leak.  It is important to maintain 

documentation regarding the amount of seepage occurring and whether it has 

changed with respect to previous inspections. 

 H. Concrete Structures 

1. All deteriorated concrete surfaces (i.e., spalling, cracking, pitting, etc.) shall be 

repaired.
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2. Replace sealant missing from construction/expansion joints along the dam, the 

discharge chutes, and associated concrete structures. 

3. Clean out weep holes on vertical concrete walls of the principal and auxiliary 

spillways annually to assure that they remain able to flow freely.   

4. Movement of concrete walls or spillway chute concrete slabs should be evaluated 

by a Professional Engineer to determine the cause and to develop corrective 

measures. 

I. Piezometers 

1. In a January 23, 2006 letter to the ODNR, Burgess & Niple, Inc. (B&N) stated 

that the piezometers are “functional and responsive to some degree” and 

recommended that they not be abandoned or rehabilitated.  It is recommended the 

Village replace the old iron covers with locking lid protective covers in order to 

preserve the integrity of the piezometers in their current state.  This will prevent 

the aluminum standpipes from exposure, damage from lawn-mowing equipment, 

and potential vandalism. 
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IV. INSPECTION PROGRAM

A. Purpose

The purpose of this inspection program is to detect any changes in condition of the dam.  When a 

change in condition is detected, a Professional Engineer should be contacted to identify any necessary 

remedial repair or maintenance work.  For clear identification, a pictorial representation of potential 

problems and resolutions has been excerpted from Federal Emergency Management Agency (FEMA) 

145, Dam Safety:  An Owner’s Guidance Manual, August 1987, and is contained in Appendix C for your 

reference.

B. Personnel

The same personnel should perform all regular semi-annual dam inspections to maintain 

consistency in reporting as well as familiarity with the structure. 

C. Informal Inspections

A brief, informal inspection to ensure that the principal, auxiliary, and emergency spillways and 

their discharge chutes are unobstructed, no earth slide has occurred, and no seepage is present should be 

made at least twice per month and after every significant rainfall event. 

D. Periodic Inspections

1. Periodic inspection of the dam is extremely important.  An inspection should be 

made at least twice a year by Village personnel, once in the summer and once in 

the winter, and by a Professional Engineer at least once every 5 years. 

2. Inspection instructions and a checklist are found in Appendix B. 

3. The inspection procedures and findings must be documented in writing.  These 

semi-annual inspection reports should be maintained for a minimum of 10 years. 
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4. If problems are found during a period inspection that may affect the integrity of 

the dam, the Emergency Action Plan for the dam shall be followed for the 

appropriate emergency condition (A, B, or C) and the indentified problems shall 

be placed under increased surveillance and scheduled for repair as appropriate.  

See also Appendix C for additional guidance. 
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V. OWNER’S REVIEW

 This Operation, Maintenance, and Inspection Manual was prepared for Roaming Rock Shores 

Lake Dam.  I have read the Manual on behalf of the Village of Roaming Shores and understand the 

actions that will be required of the Village, and acknowledge that the information contained herein is 

accurate as of the date of my signature. 

(Signature)     Date 

Chip Laugen 

Fire Safety Officer 
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APPENDIX A 

DAM AND MAINTENANCE MONITORING RECORDS 
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ROAMING ROCK SHORES LAKE DAM 

DAM MAINTENANCE RECORD 

FOR YEAR _____________ 

Maintenance Date Initials Comments
(a)

1. Cut/mow grass and clear brush    

2. Cut/mow grass and clear brush    

3. Cut/mow grass and clear brush    

4. Cut/mow grass and clear brush    

5. Lubricate lake drain operator    

6. Operate lake drain mechanism    

7. Operate lake drain mechanism    

8. Remove debris from principal, 

auxiliary, and emergency spillways 

   

9. Repair eroded areas    

10. Clean out weep holes    

11. Concrete repair (describe)    

12. Repair rodent damage    

13. Other (Piezometer)    

14. Other (specify)    

15. Other (specify)    

(a)Use additional sheets if necessary. 

         Signature 
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APPENDIX B

DAM INSPECTION INSTRUCTIONS 

AND

DAM INSPECTION CHECKLIST 
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A. Dam Inspection Instructions 

1. Checklist

a. Inspectors and others should include names and affiliations. 

b. Weather and site conditions should include weather conditions and the condition 

of the ground surface (i.e., wet, snow covered, dry, etc.), at the time of the 

inspection.

c. The lake level should be the pool level recorded at the time of the inspection. 

d. The water level measurement in the piezometers should be read each time the 

dam is inspected, both formally and informally.  The overall physical condition 

and any sediment present should be recorded for each of the piezometers.  To 

measure the water level, remove the iron cap and measure the water level from 

the bottom of the piezometer.   The three piezometers, their approximate 

locations, and depth are listed below: 

! Piezometer P-1- Located approximately 8 vertical feet below the crest of the 

dam.  The bottom of the piezometer has been recorded at -29.4 feet below the 

top of the riser pipe. 

! Piezometer P-2- Located approximately 10 vertical feet above the toe of the 

dam.  The bottom of the piezometer has been recorded at -13.3 feet below the 

top of the riser pipe. 

! Piezometer P-3- Located in the relatively flat, rip-rapped area approximately 

25 feet from the toe of the dam.  The bottom of the piezometer has been 

recorded at -8.7 feet below the top of the riser pipe. 

e. Check the appropriate box along the left-hand side as that item is inspected. 

f. Check the appropriate box for the REQUIRED ACTION.  Obvious problems will 

require maintenance.  Monitoring will be recommended if there is potential for a 
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problem to occur in the future.  An engineer is necessary if the reason the 

problem is occurring is not obvious.  More than one box can be checked. 

2. Notes

a. A brief description of any noted irregularities, needed maintenance, or problems 

for each item checked should be made.  Abbreviations and short descriptions are 

recommended. 

3. Sketches and Field Measurements

a. Explanatory sketches, measurements of cracks, settlement, and additional 

explanation of observations should be placed on these pages. 

b. Definitions:

U/S  Upstream 

D/S  Downstream 

Groin Intersection of embankment face with the valley abutment. 
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APPENDIX C 

DAM INSPECTION GUIDELINES 
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APPENDIX C 

DAM INSPECTION GUIDELINES 

The following Dam Inspection Guidelines are taken from the FEMA document, Dam Safety:  An 

Owner’s Guidance Manual, FEMA 145, August 1987.  This excerpt is included in this manual for 

informational purposes so that potential problems are more easily identified and resolved. 
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APPENDIX D 

ODNR FACT SHEETS 
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APPENDIX D 

ODNR FACT SHEETS 

The following ODNR Fact Sheets are included in this manual for information purposes.  

Additional Fact Sheets are available at the ODNR website or from ODNR. 

Fact Sheet No. Title 

93-26 Lake Drains 

94-27 Rodent Control 

94-28 Trees and Brush 

94-30 Earth Dam Failures 

94-31 Seepage through Earthen Dams 

94-32 Concrete Repair Techniques 

94-33 Inspection of Concrete Structures 

98-49 Open Channel Spillways (Earth and Rock) 

99-51 Outlet Erosion Control Structures (Stilling Basins) 

99-52 Upstream Slope Protection 

99-53 Embankment Instabilities 

99-54 Ground Cover 

99-55 Spillway Conduit System Problems 

99-56 Problems with Concrete Materials 

99-57 Problems with Metal Materials 

99-59 Open Channel Spillways (Concrete Chutes and Weirs) 

02-63 Remediation Alternatives 




































































