
OHIO STATEWIDE PMP STUDYOHIO STATEWIDE PMP STUDY  
November 14, 2012November 14, 2012  

PRESENTERSPRESENTERS  
ODNR ODNR ––  Hung ThaiHung Thai  
AWA AWA ––  Bill Bill KappelKappel  

STANTEC STANTEC ––  Rob KirkbrideRob Kirkbride  



OHIO STATEWIDE PMP STUDYOHIO STATEWIDE PMP STUDY  
  •• ODNR is the largest dam owner in OhioODNR is the largest dam owner in Ohio  

    189 impoundments189 impoundments  

  

DIVISION TOTAL 

CLASS 

I 

CLASS 

II 

CLASS 

III 

CLASS 

IV ABAN. EXEMPT UNCLASS 

Forestry 16 4 3 2 1 3 3 0 

MRM 8 0 1 0 1 5 1 0 

NAP 8 0 1 0 0 1 6 0 

Parks 67 39 16 4 1 2 5 0 

SWR 1 1 0 0 0 0 0 0 

Wildlife 89 12 9 22 13 7 22 4 

TOTAL 189 56 30 28 16 18 37 4 



OHIO STATEWIDE PMP STUDYOHIO STATEWIDE PMP STUDY  
  •• ODNR is the largest dam owner in OhioODNR is the largest dam owner in Ohio  

    114 dams regulated by Ohio Dam Safety114 dams regulated by Ohio Dam Safety  

  

DIVISION TOTAL CLASS I CLASS II CLASS III 

Forestry 9 4 3 2 

MRM 1 0 1 0 

NAP 1 0 1 0 

Parks 59 39 16 4 

SWR 1 1 0 0 

Wildlife 43 12 9 22 

TOTAL 114 56 30 28 
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•• Regulated dams that do not have sufficient Regulated dams that do not have sufficient 
capacity to safely pass the required design floodcapacity to safely pass the required design flood  

CLASS I 

Under 

Capacity  CLASS II 

Under 

Capacity CLASS III 

Under 

Capacity  

56 28 (~50%) 30 9 (~30%) 28 7(~25%) 



OHIO STATEWIDE PMP STUDYOHIO STATEWIDE PMP STUDY  
  

•• Capital improvements to Indian Lake and Lake Capital improvements to Indian Lake and Lake 
Loramie Dams Loramie Dams ––  both are Class 1 in western Ohioboth are Class 1 in western Ohio  

Indian Lake Dam Lake Loramie Dam 

Height 16.4 23.3 

Length 3960 6260 

Drainage Area 98.32 77.7 

Appr. % of PMF 50 40 
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•• Initial contract agreement:Initial contract agreement:  

  

–– Site specific study for each damSite specific study for each dam  

–– Western half of the stateWestern half of the state  

–– Storms were analyzed and allowed for statewide Storms were analyzed and allowed for statewide 
studystudy  

–– Cost remained same!Cost remained same!  



OHIO STATEWIDE PMP STUDYOHIO STATEWIDE PMP STUDY  
  

•• Overall team included:Overall team included:  

  

–– Stantec Stantec ––  primary consultantprimary consultant  

–– Applied Weather Associates Applied Weather Associates ––  subconsultantsubconsultant  

–– Board of Review: 3 subjectBoard of Review: 3 subject--matter expertsmatter experts  

–– ODNRODNR  

–– FERCFERC  



OHIO STATEWIDE PMP STUDYOHIO STATEWIDE PMP STUDY  
  

•• Review and approval process:Review and approval process:  

  

  

Data by AWA 
Board of Review 
Recommendation 

Accept by Ohio Dam Safety 



OHIO STATEWIDE PMP STUDYOHIO STATEWIDE PMP STUDY  
  

•• Major Tasks for PMP Development:Major Tasks for PMP Development:  

  

–– Storm based approachStorm based approach  

•• Similar to NWS HMR 51 and WMOSimilar to NWS HMR 51 and WMO  

•• All previous AWA PMP studiesAll previous AWA PMP studies  



  



OHIO STATEWIDE PMP STUDYOHIO STATEWIDE PMP STUDY  
  

•• Major Tasks for PMP Development:Major Tasks for PMP Development:  

  

–– Storm SearchStorm Search  

•• Biggest storms of record in wide regionBiggest storms of record in wide region  

–– Many storms already known from previous workMany storms already known from previous work  

–– Short list of 45 stormsShort list of 45 storms  

–– 10 new storms analyzed10 new storms analyzed  

•• PMPPMP--type stormstype storms  

–– MCC and synopticMCC and synoptic  



  





OHIO STATEWIDE PMP STUDYOHIO STATEWIDE PMP STUDY  
  

•• Major Tasks for PMP Development:Major Tasks for PMP Development:  

  

–– Make the storms as big as physically possibleMake the storms as big as physically possible  

•• Maximize inMaximize in--placeplace  

•• Transposition to OhioTransposition to Ohio  

–– Adjust for elevationAdjust for elevation  

–– Adjust for moistureAdjust for moisture  



OHIO STATEWIDE PMP STUDYOHIO STATEWIDE PMP STUDY  
  

•• Major Tasks for PMP Development:Major Tasks for PMP Development:  

  

–– Set of Grid Points to represent the regionSet of Grid Points to represent the region  

•• Each storm transpositioned to each grid point as Each storm transpositioned to each grid point as 
appropriateappropriate  

•• DepthDepth--Area, Depth Duration charts enveloped at Area, Depth Duration charts enveloped at 
eacheach  









OHIO STATEWIDE PMP STUDYOHIO STATEWIDE PMP STUDY  
  

•• Major Tasks for PMP Development:Major Tasks for PMP Development:  

  

–– Develop full DAD of PMP at each grid pointDevelop full DAD of PMP at each grid point  

•• Produce PMP contours based on dataProduce PMP contours based on data  

–– Manually smooth PMP contoursManually smooth PMP contours  

•• Ensure spatial and temporal continuityEnsure spatial and temporal continuity  











OHIO STATEWIDE PMP STUDYOHIO STATEWIDE PMP STUDY  
  

•• Final Report provides all data/detailsFinal Report provides all data/details  

•• PMP data provided on a gridded basis in GISPMP data provided on a gridded basis in GIS  

  



PMP 72PMP 72--hr Rainfall Depthhr Rainfall Depth  
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Indian Lake 72-hr PMP 
Rainfall Depth  
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Lake Loramie 72-hr PMP 
Rainfall Depth  

HMR 52 Max 6hr HMR 52 Max 6hr ––  31.7”31.7”  

New PMP Max 6hr New PMP Max 6hr ––  23.2”23.2”  

HMR 52 Max 6hr HMR 52 Max 6hr ––  34.5”34.5”  

New PMP Max 6hr New PMP Max 6hr ––  24.4”24.4”  
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Indian Lake Dam Inflow Hydrograph 

HMR52Results 

NewPMPResults 

Volume:Volume:  
HMR52: HMR52: 149,570 149,570 acac--ftft  New PMP: New PMP: 111,850 111,850 acac--ftft  Difference: Difference: 37,720 37,720 acac--ftft  

Peak Inflow:Peak Inflow:  
HMR52: HMR52: 47,300 47,300 cfscfs  New PMP: New PMP: 35,170 35,170 cfscfs  Difference: Difference: 12,130 12,130 cfscfs  
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Lake Loramie Dam Inflow Hydrograph 

NewPMPResults 

HMR52Results 

Volume:Volume:  
HMR52: HMR52: 116,060 116,060 acac--ftft  New PMP: New PMP: 84,880 84,880 acac--ftft  Difference: Difference: 31,180 31,180 acac--ftft  
Peak Inflow:Peak Inflow:  
HMR52: HMR52: 25,320 25,320 cfscfs  New PMP: New PMP: 18,540 18,540 cfscfs  Difference: Difference: 6,780 6,780 cfscfs  



Indian Lake Existing SpillwayIndian Lake Existing Spillway  
  

Existing Spillway Length: 

 700 feet 
Existing Spillway Length: 

 700 feet 
New Spillway at 100-year Elevation Using HMR52 PMP: 

2000 feet 
New Spillway at 100-year Elevation Using HMR52 PMP: 

2000 feet 

New Spillway at 100-year Elevation Using New PMP: 

800 feet 
New Spillway at 100-year Elevation Using New PMP: 

800 feet 



Lake Loramie Existing SpillwayLake Loramie Existing Spillway  
  

Existing Spillway Length: 

226 feet 
Existing Spillway Length: 

226 feet 

New Spillway at 100-year 
Elevation Using HMR52 PMP: 

1150 feet 

New Spillway at 100-year 
Elevation Using HMR52 PMP: 

1150 feet 

New Spillway at 100-year 
Elevation Using New PMP: 

610 feet 

New Spillway at 100-year 
Elevation Using New PMP: 

610 feet 



Cost Benefit ???Cost Benefit ???    

•• Potential savings at Indian Lake and Potential savings at Indian Lake and 
Lake Loramie is almost $7,000,000.Lake Loramie is almost $7,000,000.  

•• Cost of the study is less than $500,000.Cost of the study is less than $500,000.  

•• 100+ other state owned dams.100+ other state owned dams.  

•• Thousands of private owned dams.Thousands of private owned dams.  

•• YOU DO THE MATH!YOU DO THE MATH!  
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  QUESTIONSQUESTIONS??  
  
  

Hung Thai (ODNR Hung Thai (ODNR ––  Division of Engineering)Division of Engineering)  
Hung.Thai@dnr.state.oh.usHung.Thai@dnr.state.oh.us  

  

Bill Bill KappelKappel  (Applied Weather Associates)(Applied Weather Associates)  
719719--488488--43114311  

BillKappel@AppliedWeatherAssociates.comBillKappel@AppliedWeatherAssociates.com  
www.AppliedWeatherAssociates.comwww.AppliedWeatherAssociates.com  

  

Rob Rob Kirkbride (Stantec Consulting)Kirkbride (Stantec Consulting)  
Rob.Kirkbride@Stantec.comRob.Kirkbride@Stantec.com  

mailto:Hung.Thai@dnr.state.oh.us
mailto:BillKappel@AppliedWeatherAssociates.com
http://www.appliedweatherassociates.com/

