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Abstract

Public Law 83‑566, the Watershed Protection and Flood Prevention Act, more commonly referred to as the PL‑566 program, was passed in 1954.  The purpose of the program was to authorize the USDA Natural Resources Conservation Service (NRCS) to provide assistance in the planning and installation of flood control measures to reduce the losses caused by flooding.  No other program administered by NRCS has resulted in more overall benefits to communities than the Watershed Protection and Flood Prevention Program (PL‑566).  Currently, Kentucky has 199 existing watershed dams that provide over $11 million in annual benefits to the Commonwealth.  These structures have benefited over 2 million acres in Kentucky including reduction in soil erosion, sedimentation retention, water conservation, wildlife habitat creation, property damage reduction, wetland and upland habitat protection and enhancement, as well as the protection of lives and infrastructure below the impoundments.  As such, these watershed dams should be considered a valuable asset to the Commonwealth of Kentucky. 

In 2001, NRCS compiled a document entitled Improving Communities in the Kentucky through PL‑566 that summarized watershed activity throughout the state.  The following report is an update to the “Improving Communities” document and assesses the current status of the watershed program while highlighting some of the issues NRCS has encountered over the past eight years.  Working with the local sponsors of these watershed dams, it has become apparent that several key topics need to be addressed in order to maintain the watershed infrastructure investment and to retain the associated economic community benefit.  Below is a brief list of the more critical issues:

1. Control Downstream Development - Changes in hazard classification of dams caused by the construction of occupied dwellings in the downstream breach zone of the dam.  If an unprotected residence is located in the breach zone, the dam must meet high hazard criteria; and becomes a huge monetary liability for the sponsors.  See page 7 for more detail.

2. Emergency Action Plans (EAP) – All high hazard structures, where failure of the embankment could cause loss of life, are required by NRCS to have an EAP.  If dam failure were to occur, an EAP would provide a plan of action to evacuate residence and businesses below the dam. Currently approximately 10 percent of PL‑566 high hazard dams have EAPs.  See page 10.

3. Breach Zone Delineations – In order to adequately address downstream development issues and implement EAPs, each watershed structure must have a breach analysis.  This analysis would delineate the area impacted below the structure if dam failure were to occur. The major cost for breach analysis is typically the acquisition of survey data and can cost $10,000 - to $45,000 per structure. Another method of obtaining sound survey data is to utilize light detection and ranging (LIDAR) aerial photography.  The cost of LIDAR would be approximately $6 million for the entire State ($150 per square mile).  See page 7 and 10.

4. Operation and Maintenance - In 1999, a National NRCS Oversight and Evaluation Review found that one-third of NRCS-assisted dams nationwide showed significant deterioration that could lead to major structural problems.  The reported cause of this deterioration was the lack of adequate O&M activity by sponsors, who are solely responsible for carrying out and paying for O&M activities.  As these dams age, structural components deteriorate and require costly rehabilitation efforts.  See page 4.

5. Expiration of Operation and Maintenance agreements – As projects reach 50 years, many of the O&M agreements between NRCS and the Sponsor expire.  As the agreements expire, some Sponsors are exploring options for divesting themselves from dam ownership.  See page 14 for more detail.

Introduction

NRCS in Kentucky provides technical assistance to local watershed sponsors throughout the state under the authority of PL 83-566, the Watershed Protection and Flood Prevention Act of 1954 (NRCS funding codes WF‑08, WR‑07, PL‑06), and conservation technical assistance (CO‑01).  NRCS originally planned for 236 watershed dams to be built in Kentucky; however, not all were actually constructed.  There are 199 existing PL‑566 watershed dams in Kentucky (the 200th is currently being constructed in Jackson County).  These dams were built to provide cropland flood prevention, sediment retention, urban flood prevention, recreation, and rural water supplies.  NRCS provides technical and/or financial assistance to local sponsors in planning/permitting of new structures, remedial repairs, rehabilitation projects, and operation and maintenance.  Ultimately, the sponsors are solely responsible for operating and maintaining the dams according to the operation and maintenance agreement and state dam safety regulations and, are responsible for any associated cost.  NRCS Watershed Program staff is currently working on the following issues: 

1. Operation and maintenance (O&M) status on existing structures,

2. Hazard classification changes of dams due to downstream residential construction, 

3. Aging watershed infrastructure which are requiring more O&M or rehabilitation/remedial activities,

4. Local sponsors with reduced budgets and less manpower and operational training for carrying out O&M,

5. Reduced NRCS program funding for watershed operations, watershed rehabilitation and watershed planning,

6. Lack of adequate breach maps for development of emergency action plans.

Operation and Maintenance (O&M)

NRCS and local sponsors both have responsibilities for O&M activities.  NRCS staff spent considerable time locating, compiling and reviewing O&M agreements to determine NRCS responsibilities, which may include assisting sponsors with annual inspections and reports.  Of the 195 signed agreements reviewed (four watershed dam agreements have not been located), 84 O&M agreements state that the sponsors will inspect their watershed dams annually, while 111 agreements state that NRCS staff will perform an annual inspection with the sponsors.  Numerous agreements say that NRCS will also submit an annual inspection report to the sponsors.  Annual inspections by NRCS and sponsors have not always taken place; however, both parties need to review their O&M agreements annually and insure all responsibilities are met, including inspections after events such as earthquakes, large storm events, etc.

In 1999, a National NRCS Oversight and Evaluation Review found one-third of NRCS-assisted dams nationwide showed significant deterioration that could lead to major structural problems.  The cause of this deterioration was the lack of adequate O&M activity by sponsors, who are solely responsible for O&M activities.  To address this problem in Kentucky, NRCS staff presented break out sessions on watershed structure O&M at the 2005, 2006, and 2008 Kentucky Association of Conservation Districts annual meetings.  NRCS also made presentations regarding dam rehabilitation, dam O&M, and hazard classification of dams at the 2005 National Watershed Coalition Biannual Meeting held in Fort Mitchell, KY, and in 2007, NRCS hosted a two-day watershed O&M workshop in Western Kentucky in cooperation with the National Watershed Coalition.  Additionally, watershed information, training, and tools for sponsors were added to the Kentucky NRCS Web page to include rehabilitation and O&M guidance plus an emergency action plan template.  
In December 2007, Kentucky Bulletin 390‑8‑1 listed specific watershed structure O&M activities NRCS staff must complete during Fiscal Year 2008 (FY08).  These activities included:

1. Inspection of NRCS‑assisted watershed dams to determine if the structures are compliant with the current O&M agreement.

2. Notification of watershed sponsors and the Kentucky Division of Water (DOW) if the dams are non‑compliant with the O&M agreement.

3. A visual verification of the dam hazard classification (homes immediately downstream of low or significant hazard structures change the dam’s hazard classification to high hazard).

4. Compilation of this information and submission to the NRCS Regional Assistant Chief by August 29, 2008. 

5. Utilize the compiled information to update the National Inventory of Dams database and submit to the National Design Engineer by August 29, 2008.

Kentucky NRCS staff reviewed the field inspection reports for all PL‑566 structures and sent letters to each watershed sponsors with the results of the inspections and a list of O&M deficiencies that must be corrected.  Deadlines were dependent on the seriousness of the deficiency and were typically November 1, 2008 or within a 12‑month time period.  NRCS will re‑inspect the dams to insure deficiencies have been corrected and continue working with the sponsors to resolve the issues.  In cases where sponsors have not addressed their O&M items within the given timeframe, a second notice letter will be sent from Kentucky NRCS staff.  If the items are still not addressed, the sponsors O&M deficiencies will be elevated to the Kentucky NRCS State Conservationist for action and subsequently reported to the Office of General Council for possible legal action.  Watershed sponsors (cities, conservation districts, watershed conservancy districts, etc.) must insure their dams O&M needs are adequately funded.

Inspection findings reflected a need for increased O&M by local sponsors.  Except the one dam currently under rehabilitation, all other existing PL‑566 dams require some level of maintenance with 5 percent (9 dams) being non‑compliant; 7 percent (14 dams) having serious O&M issues, and 88 percent (176 dams) having general maintenance needs.  Some typical O&M issues are:

1. Embankment erosion due to livestock and/or vehicle damage, often by ATVs,

2. Debris accumulation around riser,

3. Deteriorating of concrete, usually associated with the riser,

4. Deteriorating metal components, such as slide gates and trash racks,

5. Subsurface leaks (often on Karst topography),

6. Auxiliary spillway erosion,

7. Insufficient vegetative cover on the berm and/or auxiliary spillway,

8. Obstructions in the spillway, such as equipment, homes, out-buildings, hay rolls and/or gardens.

As the oversight entity of watershed conservancy districts under Kentucky Revised Statutes (KRS) 252, Kentucky’s conservation districts are responsible for ensuring that watershed structure operation, maintenance and any deficiencies are adequately funded in their annual budget reviews and approvals.
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Hazard Classifications and Breach Zone Delineations

Although NRCS assists local sponsors with dams built under the PL-566 program, it is the Kentucky Division of Water (DOW) which is responsible for the safe operation of all dams in Kentucky that are 25 feet or greater in height or have a maximum impounding capacity of 50 acre-feet or more.  DOW classifies dams in three categories depending on the expected danger downstream if a dam should fail.  High hazard (class C) dams are dams that could cause loss of life or serious damages to occupied dwellings.  Significant or moderate hazard (class B) dams would cause significant damage to property but loss of human life would not be expected.  Finally, low hazard (class A) dam would cause little property damage should a failure occur.  DOW inspects high and significant structures every two years and low hazard dams every five years.  
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Currently, the most critical watershed issue in Kentucky is the ongoing changes in hazard classification of dams caused by the construction of an occupied dwelling in the downstream breach zone of the dam.  The breach zone is the area that would be inundated should a dam failure occur.  If an unprotected home or business is located in the breach zone, the dam must meet high hazard criteria.  Few rural counties in Kentucky have zoning regulations that could be used to prevent the construction of a home immediately downstream of a watershed structure.  Since the design criteria is significantly more stringent for a high hazard dam, a lower class dam can become immediately non-compliant with State dam safety regulations if a landowner builds a home or installs a mobile home within the breach zone.  Most watershed sponsors in Kentucky are unaware of the breach zone boundaries for their structures and adjacent landowners are unaware of the potential danger of building within a breach zone.  The cost to remediate such a situation can be staggering not to mention the legal hurdles and implications. 
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Every year, development below watershed dams continues to create more non-compliant dams.  As part of the 2008 NRCS inspections of watershed dams, inspectors evaluated the area below the dams to determine if the current hazard classification was correct.  Based on these visual inspections, 18 additional dams (since a 2003 inventory completed by DOW) have a potential high hazard classification.  The actual flood depth of downstream homes is unknown because the breach zones have not been surveyed and delineated.  Development of surveyed and engineered breach delineation is costly with estimates of $30,000-$60,000 for each watershed structure.  Few sponsors have the finances to pay an engineering firm to evaluate their structures for hazard classification changes and NRCS has limited watershed staff and funding resources. 

In an effort to provide sponsors with an estimated breach zone, NRCS is currently developing “area of potential impact” maps based on digital elevation models created using HEC-RAS or HEC-GeoRAS computer software.  Although not as precise as surveyed breach maps, these potential impact maps are based on readily available topographic data and provide sponsors with adequate information to develop an emergency action plan and/or initiate downstream development controls.  NRCS and Kentucky Association of Conservation Districts support acquisition of light detection and ranging (LIDAR) aerial photography.  This technology would be valuable to NRCS and multiple State agencies for conservation and planning purposes.  One benefit of LIDAR would be the rapid development of more accurate breach mapping for watershed dams throughout Kentucky.  The cost of LIDAR would be approximately $6 million for the entire State ($150 per square mile) or for smaller areas, such as individual watersheds, the cost would be about $950 per square mile.  So far no additional federal or state funding has been available to acquire updated LIDAR photography. 

Better coordination between state environmental branches is also needed.  Under current Kentucky floodplain regulations, a floodplain permit is issued without regard to the presence of a flood control dam upstream.  Thus, one branch of the Kentucky Department for Environmental Protection, Division of Water can issue a floodplain permit to a landowner downstream and in the breach zone of the dam only to have another branch in the same Department cite the dam owner several months later for operating a dam that does not meet the minimum hazard criteria.

Although the Division of Water, Floodplain Management Section has the authority to regulate floodplains, the issuance of a floodplain permit is considered as if the watershed dam is not there.  Not only is the flood protection afforded the downstream dwelling ignored, (reduction in the 100-year flood elevation as a result of the dam in place), but no restriction is placed on the home to ensure it is elevated above the breach wave nor is there a requirement to have a foundation stem-wall that could withstand the force of the breach wave.  

Additionally, there is no risk assessment of the situation.  As an example, if, after using rainfall estimates, computer models, and professional assumptions, the first floor home elevation is projected to flood by even an inch of water because of a dam breach, the dam is reclassified as high hazard and the sponsors are notified of the non-compliance situation.  However, if a mobile home was placed in the breach zone, sitting precariously on concrete blocks but one inch above the breach wave, then the dam remains in compliance although the mobile home would surely be dislodged from its footing and swamped if dam failure were to occur.  According to staff at the DOW, they do not have the legislative authority under existing KRS to extend their floodplain management enforcement jurisdiction to include breach zones of dams.  

In order for a county to place zoning regulations on breach zones, existing KRS language requires the county to have a comprehensive land use plan and county-wide zoning.  Many counties with PL-566 infrastructure are rural in nature and do not have county-wide zoning.  Therefore, while the State regulatory agency insists the issue is a local issue, the local entities (watershed conservancy districts, conservation districts) saddled with the liability, do not have the authority to implement the necessary local protection.  Citizens of rural counties are very prone to oppose zoning restrictions, thus county fiscal courts are reluctant to approach the subject.  The issue has become a jurisdictional and bureaucratic nightmare that is slowly escalating the liability to sponsors, the threat to life, and the cost to the taxpayer to remediate.  Unfortunately, when a dam’s hazard classification is increased by downstream development, the corrective measures can often exceed $1 million and/or condemnation of one or more homes or; removal of the dam and the associated downstream flood protection.

In the absence of adequate floodplain protection or local zoning, sponsors in counties without zoning are encouraged to consider state and/or federal easement programs for areas below dams.  Programs such as PACE (Purchase of Agricultural Conservation Easement), Kentucky Heritage Land Conservation Fund, and NRCS’ Wetland or Grassland Reserve Programs provide landowners financial incentives for not developing their property.

If local sponsors actually do elect to pursue federal rehabilitation assistance funds, they must first rank nationally for funding.  If the rehabilitation project is under a federal cost share, sponsors are responsible for acquisition of all easements and/or property required for the project.  Projects that utilize federal dollars must also adhere to the requirements of the National Environmental Policy Act of 1969 (NEPA) which includes the development of an environmental assessment (EA) or environmental impact statement (EIS).  It is not uncommon for this planning process to take 3 years to complete depending on the complexity of the project.  If part of the federal recommended plan for rehabilitation is removal of 

the downstream hazard instead of upgrading the dam to high hazard, sponsors must still control downstream development.  As an alternative to upgrading a dam, sponsors can remove the hazards [image: image13.jpg]


through a buyout, condemnation, flood proofing of existing residences, or breach the dam. 

Emergency Action Plans (EAPs)/Breach Prioritization

A dam is considered high hazard if a failure would result in one or more residences flooding downstream, potentially resulting in loss of life. All high hazard PL-566 dams are required by NRCS to have an emergency action plan.  The purpose of the EAP is to provide an effective means of communicating imminent dam failure to downstream landowners.  Identification of the downstream breach zone is a critical component of the EAP, as this zone identifies which downstream landowners would be impacted by a breach wave.  Unfortunately, few dams in Kentucky have a delineated breach zone.  

Of the 199 existing PL-566 dams, 21 structures were originally designed and built to high hazard requirements.  DOW and NRCS have identified 30 moderate hazard and/or low hazard structures that may now be required to meet high hazard criteria due to downstream development.  Verification of the hazard class of these 30 structures requires a breach zone delineation which has yet to be completed.  The development of an EAP for the 21 known high hazard dams also requires a breach analysis to determine which homeowners would be impacted if the dam failed.  According to NRCS policy, all high hazard dams in Kentucky are required to have a breach zone delineation however, to date only 11 of the above mentioned 51 dams have a completed breach analysis.  

With regard to EAP development, the current NRCS National Operation and Maintenance Manual (500.51) states that NRCS shall:

1. Provide technical data;

2. Prepare or review breach inundation maps;

3. Assist in the preparation or review of the EAP, if requested by the sponsor/land user; and

4. Determine that an adequate EAP is prepared prior to the execution of fund obligating documents for construction of the structure.

In order to attempt to assist sponsors with EAP preparation, Kentucky NRCS will apply the following criteria to determine the priority given to each structure that needs a breach inundation map or “area of potential impact” map:  

1. The structures that are high hazard and the sponsors have requested assistance from NRCS in writing will receive the highest priority (13 dams in Kentucky meet this criteria).  Sponsors must agree to use the breach zone delineation map and develop an EAP.

2. The structures that are high hazard will receive the second highest priority (29 structures meet this criteria).

3. Sponsors of structures, regardless of hazard classification, that request breach inundation or “area of potential impact” maps in order to implement zoning in the inundated area below the structure will receive the third highest priority (30 structures)

4. Other sponsors that have requested assistance.

If it is determined that an area of potential impact area map is sufficient, an estimated time of 6-8 weeks should be allotted per dam to complete the analysis.  In the case where a full breach inundation map is needed the time would increase significantly, depending on the amount of field survey needed below the structure.  A typical estimate of four months per structure can be assumed; however, the analysis could take longer than four months depending on embankment storage volume and floodplain characteristics.
Recent Remedial Projects

Remedial work is defined as work needed to correct problems caused as a result of a mistake or misjudgment by Soil Conservation Service (now NRCS) during the design of a measure, or as a result of latent site conditions unknown to NRCS or the sponsors at the time of installation.  NRCS 2008 remedial work on watershed dams includes a dam face slide repair and riser replacement on Upper Tradewater River FRS#11, grouting of sinkholes on North Fork Nolin FRS#3 (Salem Lake), and a dam face slide repair on Mud FRS#13.  

· An engineering report developed by NRCS in June 2007 for Mud River FRS#13 described a slope failure of 160 feet wide on the upstream embankment of the dam.  Various structural alternatives were evaluated and the preferred alternative was to reconstruct that portion of the embankment after treating the embankment soil with lime to increase stability.  NRCS allocated funding to the repair of this dam at an estimated federal cost of $180,000.

· NRCS assisted sponsors in repairing a dam slope failure on Upper Tradewater River FRS#11 (Christian County), in 2000 and 2003.  However, a third embankment slide occurred in 2007.  Remedial work on this structure included replacement of the riser and placing lime treated soil into the failed portion of the embankment.  The project cost was a total of $258,000 of federal funding. 

· North Fork Nolin MPS#3, locally known as Salem Lake, is a high hazard dam located in Larue County, which has a history of sinkholes causing substantial water loss.  NRCS and local sponsors entered into an agreement for a cost-share project to gravity grout existing sinkholes.  The project cost was approximately $29,400 with the NRCS portion of the project approximately $14,400 and the local sponsors share of $15,000.  This repair was completed in October 2008. Currently local sponsors and NRCS are waiting for the water to reach normal levels to determine if the repair was successful.
Recent Rehabilitation Projects

According to DOW, three notices of violations (NOVs) have been issued on PL-566 watershed dams to date: Salt Lick FRS#5, Mud River FRS#3 and Plum Creek FRS#18.  KY NRCS received funding in 2004 and 2005 to prepare a watershed rehabilitation plan and environmental assessment for Plum Creek 18.  KY NRCS obtained rehabilitation funding in 2007 to evaluate Mud River FRS#3 in Logan County and Fox Creek FRS#6A in Fleming County.  In both instances, NRCS analyzed numerous structural and non-structural alternatives.  Both dams are non-compliant with regulations due to downstream homes in the breach zone.  Sponsors elected not to request NRCS assistance to resolve the violation for Salt Lick 5 and no further action has been taken by either NRCS or DOW.  Under State law, DOW has the authority to fine sponsors up to $25,000/day and/or breach a non-compliant watershed structure.

The breach analysis for Mud River FRS#3 revealed that two residences and one county road would be flooded should the dam fail. FRS#3, as constructed in 1967, met low hazard requirements of the time.  However, in 1976, dam safety regulations changed requiring the larger low hazard dams to hold back more rainfall.  FRS#3 does not meet these new requirements and is therefore not compliant with current hydrologic criteria for a low hazard dam. This particular structure has a history of seepage issues due to the geology found at the dam’s foundation.  A complete set of alternatives have not been developed for Mud River FRS#3 pending the results of an extensive geological investigation.  

For Fox Creek FRS#6A, the breach zone delineation revealed that 14 homes would flood should the dam fail. The structural rehabilitation options ranged from $600,000 to $2.6 million.  Ironically, the low cost option involves the relocation, buy-out or flood-proofing of the affected homes for a dam failure probability of less than 1 percent chance of occurring. Due to lack of county zoning and high costs of rehabilitation, it is unlikely that the sponsors will take corrective action in the near future.  In the future, one possible reprieve for the sponsors is the installation of an early warning system.  Currently, this is not written into the Kentucky Revised Statutes (KRS).  DOW has discussed the possibility of a future KRS modification that will allow structures to remain in compliance with high hazard criteria if the structure is able to pass half of the probable maximum precipitation (PMP) and the sponsors install an early warning system.  The Fox Creek FRS#6A structure does meet the half PMP criteria, which equates to passing at least 13.95 inches of rainfall in six hours without overtopping the embankment.  If the regulation were modified, installing an early warning system would be a significant and less costly alternative.  It should be noted the early warning system will not meet NRCS criteria for a high hazard dam.  As of November 2008, no action has been taken by the Fox Creek sponsors or DOW. 
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The Plum Creek FRS#18 rehabilitation project was completed in 2008.  The home in the breach zone predated the watershed structure, but under current State law still caused the FRS to be non-compliant.  At the request of sponsors, NRCS evaluated numerous structural and non-structural alternatives before recommending a combination of structural and non-structural measures.  As part of this rehabilitation project, and after much debate over condemnation, a compromise was reached and the downstream homeowner received a new flood-proofed (elevated) modular home and the dam was upgraded with a new riser and supplemental toe drain system.  The overall project costs were $149,200 for NRCS and $91,400 for the local sponsors.  This unique and low cost remediation should be considered the exception to most dam hazard classification fixes.



NRCS Watershed Structure Assessments 

Watershed dams that are known to be high hazard or potentially high hazard should be assessed to determine compliance with current dam safety regulations. Currently, NRCS National Headquarters is funding dam assessments at a flat rate of $10,000 per assessment.  This assessment funding is to be used to complete the following:

· Field assessment of dam (on-site evaluation)

· Surveys of valley cross-sections to “estimate” for breach routings if other sources of information do not exist

· Breach routings for estimates as necessary, however it is not to the detail that would be required during the dam rehabilitation planning or design process, and would not include inundation maps

· Engineering risk assessment

· Assessment report preparation

According to the guidance provided to States, all assessment reports shall include:

· Description of the existing condition of the dam

· Original and current NRCS hazard classification

· Rehabilitation needs

· Adequacy of operation and maintenance for the dam

· Eligibility of the dam for rehabilitation

· Estimates for Failure Index, Risk Index, and Population at Risk

· Potential for addressing other resource concerns during rehabilitation of the dam

· Potential scope of a rehabilitation project, including estimated costs.

The DOW-Office of Dam Safety inspects private and publicly-owned dams throughout the state including PL-566 dams that meet certain size criteria.  NRCS is working in partnership with the DOW to determine the actual hazard classification of structures identified by DOW as non-compliant.  

In 2002, DOW identified 37 dams that were potentially non-compliant based on visual inspections.  NRCS obtained funding in 2004-2007 to evaluate 25 dams on DOW’s list and found that 17 met the current criteria.  NRCS confirmed with DOW findings of non-compliance on seven dams and re-classified these as high hazard structures.  

Since FY 2007, NRCS has not been funded to perform dam assessments leaving these remaining 13 dams considered potentially non-compliant by DOW and in need of further evaluation.  

NRCS has also requested 2009 funding to complete assessments on seven watershed dams.  The results of the 2008 NRCS O&M inspections identified 18 additional dams that are now potentially high hazard structures.  It is important for NRCS to evaluate these potentially high hazard structures since non-compliant dams would be candidates for rehabilitation funding.

Conclusion of Operation and Maintenance Agreements 

Prior to construction of a PL-566 structure, the sponsors and NRCS enter into an O&M agreement that assigns responsibilities for the project life of generally 50 or 100 years.

Of the current 199 PL‑566 watershed dams in Kentucky, 158 were built with a 50‑year project life and 41 were built with a 100-year life.  At the end of the evaluated life of the structure, NRCS is required to conduct a final inspection and send a letter from the State Conservationist notifying the sponsors their obligation to NRCS has been met.  Sponsors retain ownership of the dam and are responsible for continued O&M on structures as required by Kentucky Dam Safety regulations.  

For dams that meet the permit criteria, the DOW will continue their inspections.  The following chart depicts when the service life of the dams in Kentucky will be concluded.  By 2016, over 90 Kentucky PL-566 dams will have expired O&M agreements.  
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By the end of 2008, 14 (Plum Creek is not included since the rehabilitation project required a new 50-year O&M agreement) watershed dams will have met their original project life and the operation and maintenance agreements between the sponsors and NRCS will have expired.

What is an Old Dam Worth?

As O&M agreements are set to expire, several sponsors are exploring options available to divest themselves of their dam ownership liability.  Currently, sponsors have four options available to them:

1. Continue to operate and maintain the dam for its intended purpose(s) - Sponsors with adequate funding sources (watershed conservancy tax, conservation district tax, ad-valorem tax) seem determined to maintain the infrastructure because they can afford to, or cannot afford not to.  Some dams provide the sole source of community drinking water, are prime recreation lakes, or provide substantial flood protection to homes, business, and property.  NRCS assistance with O&M issues will be available upon availability of staff, priority of other workloads, and funding.

Some sponsors across the state have expressed concern over the amount of sediment accumulated in the normal (permanent) pool of their watershed dams.  It should be noted that for all flood control dams (not including multi-purpose dams), the normal pool of the PL‑566 watershed dams were designed to fill up with sediment by the end of the project life (50 or 100 years).  The flood protection benefits of watershed dams occur from the normal pool elevation to the top of the embankment.  Even if the normal pool is full of sediment, the flood protection benefit is still in place. 

2. Sell or give away the dam - Sponsors who do not have adequate financial resources to sufficiently operate and maintain the dam, are exploring options for transferring the dam and easements (and liability for operations and maintenance) to an adjacent landowner(s) or another entity.  NRCS suggests that the appropriate agencies within the Environmental Protection Cabinet prepare a simple “guidance” packet to ensure the sponsors and receiving landowner(s) execute the necessary documents for transfer of dam ownership and easements.  

3. Eliminate the impounding ability of the dam, or breach the dam – For a “sponsor directed breach," a notch can be cut through the dam sufficient to eliminate the dam from impounding water.  Measures should be taken to stabilize the notched embankment and prevent large sedimentation from occurring in a short period of time.  NRCS assistance is not available for this type of activity.  This method is used by the DOW for eliminating the dam hazard.  As with item 2, it is suggested that the appropriate agencies within the Environmental Protection Cabinet prepare a simple “guidance” packet to ensure the sponsors provide appropriate notification, obtain any applicable permits, and conduct the breach and subsequent sediment stabilization in a safe and environmentally sound manner.  

4. Dam decommissioning – Sponsors may be able to obtain grants or federal funding from a variety of sources to completely remove the footprint of the dam, restore the wetland characteristics of the former stream, and reconnect the function of the 100-year floodplain.  This is the most costly of the options, ranging from an estimated $400,000 to more than $800,000.  

Each option has its pros and cons.  Option one and two retain the local and federal investment in the infrastructure and retain the project benefits, but pose liability of ownership.  Option three and four lose the original investment and associated benefits, but eliminate the liability associated with ownership and impoundment hazards.  For the first two items above, some of the issues that must be considered include future cost for replacement of deteriorating components, latent conditions such as sinkholes, liability insurance cost, sedimentation of the normal pool over time, and uncontrolled downstream development.  For the latter two options, issues that must be considered include loss of flood protection to downstream, removal or stabilization of sediment accumulated over 50 or more years, impacts to downstream aquatic environments, etc.  The issues are far more complicated than simply stated above and should be thoroughly researched to determine any potential implications.

Construction of Pigeon Roost FRS#3, Jackson County, Kentucky

Construction of Pigeon Roost FRS#3 in Jackson County provides flood prevention for the City of McKee.  The Jackson County Conservation District, the Jackson County Fiscal Court, and the City of McKee are the local sponsors of this project.  FRS#3 is the 202nd dam constructed under the PL-566 or Pilot Project programs in Kentucky and the first NRCS dam to be built in the State in more than a decade.  The original 1986 Pigeon Roost Watershed Plan called for construction of four flood prevention measures; however, only two measures were completed as of 1998:  a watershed dam (FRS#2) and Pigeon Roost multiple purpose structure (MPS#1).  Land rights issues and a lack of funding stalled the construction of FRS#3 until 2005 when NRCS received earmark funding and developed an environmental assessment/watershed plan for the project.  

U.S. Congressman Harold Rogers was instrumental in securing federal funds for this project, and State Representative Marie Rader, of the 89th district, helped the sponsors secure State funding for land rights and sewer pipe relocation.  Sponsors obtained necessary land rights and relocated pipelines and/or utilities as necessary.  Funding of the project is a cost‑share between the local sponsors and NRCS as outlined in the project agreement.  Construction was completed in early 2009 and once operational, the FRS will provide flood prevention to downtown McKee including both residential and commercial buildings.  As of December 2008, federal costs were just over $4.5 million, in addition to NRCS watershed planning and engineering staff hours. 
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Marie Rader, State Representative for the 89th District, inspect the progress at the

Pigeon Roost FRS#3 construction site accompanied by District Conservationist Chuck Gibson.

September 2008
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Pigeon Roost FRS#3, Installation of the principal spillway pipe, September 2008

Economic Benefits of the Watershed Program

The NRCS Program Operations Information Tracking System (POINTS) annually updates economic benefits data on all PL-566/PL-534 structures and reflects the major financial benefit that these watershed dams provide.  Flood damage reduction and non-flood damage reduction benefits to agricultural and non-agricultural resources in Kentucky exceed $11 million annually.

	NRCS Watershed Operations Annual Monetary Benefits, Kentucky, 2007 (source: POINTS)

	Project
	Congressional District
	Flood damage reduction benefits- agriculture
	Flood damage reduction benefits - non- agri.
	Non-flood damage reduction benefits - agriculture
	Non-flood damage reduction benefits –non-agriculture

	Bacon Creek
	05-KY
	$0 
	$49,708 
	$0 
	$12,482 

	Banklick Creek
	04-KY
	$84,544 
	$485,997 
	$0 
	$106,141 

	Big Muddy Creek
	01-KY
	$185,369 
	$5,535 
	$232,255 
	$0 

	Big Reedy Creek
	01-KY; 02-KY
	$95,507 
	$0 
	$219,881 
	$0 

	Boone Fork
	05-KY
	$0 
	$53,397 
	$0 
	$0 

	Brashear's Creek
	02-KY; 04-KY
	$0 
	$0 
	$91,708 
	$4,885 

	Buck Creek
	06-KY
	$14,977 
	$652 
	$35,163 
	$42,760 

	Cane Valley
	01- 02- 05-KY
	$0 
	$0 
	$196,873 
	$5,753 

	Caney Creek
	01-KY; 02-KY
	$183,958 
	$15,954 
	$343,280 
	$139,570 

	Chamberlain Branch
	06-KY
	$0 
	$47,319 
	$0 
	$10,745 

	Cypress Creek
	01-KY
	$103,755 
	$0 
	$0 
	$98,003 

	Donaldson Creek
	01-KY
	$168,763 
	$39,505 
	$0 
	$146,733 

	E. Fork-Clarks River
	01-KY; 08-TN
	$208,269 
	$0 
	$0 
	$0 

	E. Fork-Clarks River
	01-KY
	$180,051 
	$41,133 
	$647,815 
	$26,264 

	Fall Creek
	05-KY
	$0 
	$50,316 
	$53,506 
	$6,728 

	Fox Creek
	04-KY
	$46,776 
	$29,846 
	$42,219 
	$181,570 

	Highland Creek
	01-KY
	$0 
	$0 
	$873,883 
	$80,094 

	Humphrey-Clanton 
	01-KY
	$82,591 
	$7,272 
	$149,772 
	$0 

	Pitman Creek
	02-KY
	$0 
	$0 
	$227,696 
	$52,094 

	Little Kentucky River
	04-KY
	$52,420 
	$52,094 
	$65,226 
	$115,584 

	Meadow Creek
	05-KY
	$77,708 
	$0 
	$0 
	$0 

	Mill Creek
	01-KY
	$14,544 
	$1,085 
	$14,544 
	$258,843 

	Mud River
	01-KY
	$144,128 
	$0 
	$239,634 
	$424,851 

	North Fork Nolin 
	02-KY
	$50,358 
	$147,167 
	$0 
	$0 

	N. Fork Of Little R. 
	01-KY
	$10,202 
	$188,516 
	$0 
	$102,018 

	Obion Creek
	01-KY
	$61,862 
	$14,217 
	$0 
	$0 

	Pigeon Roost Creek
	05-KY
	$108 
	$118,944 
	$0 
	$489,142 

	Red Lick Creek
	05-KY; 06-KY
	$40,048 
	$30,497 
	$24,093 
	$266,767 

	Rockhouse Creek
	05-KY
	$0 
	$67,626 
	$0 
	$0 

	Salt Lick Creek
	05-KY; 06-KY
	$52,528 
	$16,931 
	$56,869 
	$155,197 

	Short Creek
	02-KY
	$19,210 
	$5,645 
	$34,404 
	$16,931 

	Stewart Creek
	01-KY
	$0 
	$250,812 
	$0 
	$0 

	Twin Creek
	06-KY
	$14,544 
	$0 
	$0 
	$0 

	Upper Tradewater 
	01-KY
	$39,940 
	$4,667 
	$125,678 
	$0 

	Valley Creek
	02-KY
	$49,489 
	$264,487 
	$15,954 
	$172,780 

	West Fork Of Clarks 
	01-KY
	$321,900 
	$4,450 
	$0 
	$0 

	W.F. Mayfield Creek
	01-KY
	$194,377 
	$11,721 
	$50,900 
	$27,784 

	West Fork Of Pond
	01-KY
	$55,458 
	$6,512 
	$150,314 
	$4,885 

	KY sub-totals
	 
	$2,553,384 
	$2,012,005 
	$3,891,667 
	$2,948,604 

	KY totals
	 
	 
	 
	 
	$11,405,660 


Watershed Program Summary

The Watershed Program in Kentucky is faced with numerous challenges.  Kentucky watershed dams are aging, hazard classification changes are increasing, and local sponsors continue to ask for an ever-decreasing pool of financial and technical assistance.  Over the past 20 years, the budgets for watershed operations (WF-08), Watershed Rehabilitation (WR-07), and Watershed Planning (PL-06) have been cut substantially.  The NRCS document entitled The NRCS Watershed Program Role in Locally-Led Conservation – a Strategy for the 21st Century states that “Initial (watershed program) funding, including technical and financial assistance, for PL 78-534 projects was $2 million in 1947 and $5 million for PL 83-566 projects in 1954. By the early 1980's, the combined funding for PL 78-534 and PL 83-566 increased to nearly $300 million. However, by fiscal year 1996 combined funding for program activities had decreased to $100 million (of which only $50 million is available for financial assistance).”  In 2006, $75 million was appropriated by congress for watershed operations, with most of it earmarked for specific projects, and $30 million for watershed rehabilitation.  

Since 1996, program funding has continued to decline for most states.  The Strategy report also outlines a number of improvements that the Agency should take with regards to watershed programs nationwide.  Recommendations include 1.) streamlining the prioritization of projects; 2.) working with sponsors to seek additional financial resources; and 3.) completing open projects to reduce the unfunded federal commitment.  

KY NRCS has been working with sponsors to “complete” open watershed projects by changing the status of “active” watershed projects.  By coordinating with sponsors, NRCS has moved numerous projects to inactive or completed status.  In some cases, NRCS and the sponsors signed a supplemental watershed agreement eliminating planned but not installed project measures that the sponsors have no intention of installing.  In 2007-2008, KY NRCS completed eight projects through supplemental agreements and designated three more projects inactive.  Kentucky currently list 47 PL-566 watershed projects in the state with the majority of projects completed.

	Kentucky NRCS Project Status (WF-08)
	Number of Projects

	Active
	5

	Completed Projects
	31

	Inactive
	8

	Deauthorized
	3

	Total
	47


Source:  POINTS data as of August, 2008
Contingent upon 2009 funding levels, KY NRCS Watershed Program staff plan to conduct multiple dam assessments, continue developing area of potential impact maps, support sponsors with technical assistance for dam inspection and associated technical assistance for repair, and prioritize dam rehabilitation needs statewide. 

Although NRCS funding for watershed programs looks bleak for 2009, the issues and needs of Kentucky watershed sponsors continue to increase.  It is hoped that within the next few years, funding will increase so that adequate technical and financial assistance can be provided to PL-566 watershed partners. 

List of Preparers

Anita Arends, Resource Conservationist, NRCS

Steve Coleman, Director, Kentucky Division of Conservation

Sonya Keith, Planning Engineer, NRCS

Jacob Kuhn, Assistant State Conservationist for Natural Resources, NRCS

For more information on the Kentucky NRCS Watershed Program or information contained in this document, please Thomas A. Perrin, Kentucky NRCS State Conservationist at 859-224-7350 or via email at tom.perrin@ky.usda.gov or your local USDA NRCS service center.

Additional information about Kentucky’s watershed program, including a link to this document and the document “Improving Communities in the Kentucky Through PL-566 - 2001” can be accessed at:

http://www.ky.nrcs.usda.gov/programs/Watershed/WShed.html
National level information about the watershed program can be accessed at: http://www.nrcs.usda.gov/programs/watershed/index.html
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NRCS KY BREACH ZONE DELINEATION NEEDS AND PRIORITIES, 9-2008

	STRUCTURE NAME
	ORIGINAL HAZARD CLASSIFICATION
	CURRENT HAZARD POTENTIAL
	SUFFICIENT BREACH ON FILE (Y/N)
	BREACH PRIORITY (See Key Below)

	BUCK CREEK FRS # 4
	H
	H
	N
	1

	MUD RIVER FRS # 22
	L
	H
	N
	1

	MUD RIVER FRS # 27
	L
	H
	N
	1

	MUD RIVER MPS # 6A
	L
	H
	N
	1

	NORTH FORK LITTLE RIVER MPS # 3
	L
	H
	N
	1

	NORTH FORK LITTLE RIVER MPS # 4A
	L
	H
	N
	1

	NORTH FORK LITTLE RIVER MPS # 4B
	L
	H
	N
	1

	NORTH FORK LITTLE RIVER MPS # 5
	S
	H
	N
	1

	RED LICK CREEK FRS # 2
	L
	H
	N
	1

	RED LICK CREEK FRS # 5
	S
	H
	N
	1

	RED LICK CREEK MPS # 1
	L
	H
	N
	1

	FOX CREEK FRS # 3
	L
	H
	N
	1

	FOX CREEK FRS#2
	L
	H
	N
	1

	WEST FORK MAYFIELD CREEK FRS # 12
	L
	H
	N
	1

	WEST FORK MAYFIELD CREEK FRS # 13
	L
	H
	N
	1

	WEST FORK MAYFIELD CREEK FRS # 130
	L
	H
	N
	1

	WEST FORK MAYFIELD CREEK FRS # 146
	L
	H
	N
	1

	WEST FORK MAYFIELD CREEK FRS # 17
	L
	H
	N
	1

	WEST FORK MAYFIELD CREEK FRS # 45
	L
	H
	N
	1

	WEST FORK MAYFIELD CREEK FRS # 48
	S
	H
	N
	1

	WEST FORK MAYFIELD CREEK FRS #16
	L
	H
	N
	1

	BANKLICK CREEK FRS # 3
	H
	H
	N
	2

	CANEY CREEK FRS # 6
	S
	H
	N
	2

	CHAMBERLAIN BRANCH FRS # 1
	S
	H
	N
	2

	EAST FORK CLARKS RIVER FRS # 10
	L
	H
	N
	2

	EAST FORK CLARKS RIVER FRS # 32
	S
	H
	N
	2

	EAST FORK CLARKS RIVER FRS # 33
	S
	H
	N
	2

	HUMPHREY-CLANTON FRS # 2
	H
	H
	N
	2

	LITTLE KENTUCKY RIVER MPS # 1
	S
	H
	N
	2

	OBION CREEK FRS # 22
	S
	H
	N
	2

	OBION CREEK SRS # 24
	S
	H
	N
	2

	PIGEON ROOST FRS # 2
	L
	H
	N
	2

	PIGEON ROOST MPS # 1
	L
	H
	N
	2

	SALT LICK CREEK FRS # 1
	L
	H
	N
	2

	SALT LICK CREEK MPS # 3
	L
	H
	N
	2

	STEWART CREEK FRS # 1
	L
	H
	N
	2

	STEWART CREEK FRS # 2
	L
	H
	N
	2

	VALLEY CREEK FRS # 12
	L
	H
	N
	2

	VALLEY CREEK FRS # 8
	L
	H
	N
	2

	VALLEY CREEK MPS # 4
	L
	H
	N
	2

	WEST FORK CLARKS RIVER FRS # 4
	L
	H
	N
	2

	WEST FORK MAYFIELD CREEK FRS # 2
	L
	H
	N
	2

	MUD RIVER FRS # 1
	L
	L
	N
	3

	MUD RIVER FRS # 12
	L
	L
	N
	3
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NRCS KY BREACH ZONE DELINEATION NEEDS AND PRIORITIES, 9-2008

	STRUCTURE NAME
	ORIGINAL HAZARD CLASSIFICATION
	CURRENT HAZARD POTENTIAL
	SUFFICIENT BREACH ON FILE (Y/N)
	BREACH PRIORITY (See Key Below)

	MUD RIVER FRS # 14A
	L
	L
	N
	3

	MUD RIVER FRS # 23
	L
	L
	N
	3

	MUD RIVER FRS # 24
	L
	L
	N
	3

	MUD RIVER FRS # 32
	L
	L
	N
	3

	MUD RIVER FRS # 34
	L
	L
	N
	3

	MUD RIVER FRS # 42
	S
	L
	N
	3

	MUD RIVER FRS # 43
	L
	L
	N
	3

	MUD RIVER FRS # 44
	L
	L
	N
	3

	MUD RIVER FRS # 45
	L
	L
	N
	3

	MUD RIVER FRS # 5
	S
	L
	N
	3

	MUD RIVER FRS # 7
	H
	L
	N
	3

	MUD RIVER FRS #13
	S
	L
	N
	3

	MUD RIVER FRS #9
	L
	L
	N
	3

	MUD RIVER MPS # 2A
	L
	S
	N
	3

	MUD RIVER MPS # 33
	L
	L
	N
	3

	MUD RIVER MPS # 51
	S
	S
	N
	3

	PLUM CREEK FRS # 11
	L
	L
	N
	3

	PLUM CREEK FRS # 12
	L
	L
	N
	3

	PLUM CREEK FRS # 15
	L
	L
	N
	3

	PLUM CREEK FRS # 16
	H
	L
	N
	3

	PLUM CREEK FRS #17
	S
	L
	N
	3

	TWIN CREEK FRS # 1
	L
	L
	N
	3

	UPPER GREEN RIVER FRS # 1
	L
	L
	N
	3

	UPPER GREEN RIVER FRS # 2
	L
	L
	N
	3

	UPPER GREEN RIVER FRS # 3
	L
	L
	N
	3

	UPPER GREEN RIVER FRS # 4
	S
	L
	N
	3

	UPPER GREEN RIVER FRS # 5
	L
	L
	N
	3


Breach Priority Key:

In order to attempt to assist sponsors with EAP preparation KY NRCS will apply the following criteria in order to determine the priority given to each structure that needs a breach inundation map or “area of potential impact” map:

Breach Priority #1:  

The structures that are high hazard and the sponsors have requested assistance from NRCS in writing will receive the highest priority (13 dams in Kentucky meet this criteria)

Breach Priority #2

The structures that are high hazard will receive the second highest priority (29 structures meet this criteria)

Breach Priority #3

Sponsors of structures, regardless of hazard classification, that request breach inundation or “area of potential impact” maps in order to implement zoning in the inundated area below the structure will receive the third highest priority (30 structures)
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NRCS KENTUCKY WATERSHED EXPENDITURES 2000-2008

	Fiscal Year
	Watershed Operations, Financial Assistance 1/ 
	Watershed Operations, Technical Assistance 2/
	Watershed Operations, Technical Assistance 3/
	Water Rehabilitation, Financial Assistance 1/
	Watershed Rehabilitation, Technical  Assistance 2/
	Watershed Rehabilitation, Technical  Assistance 3/
	Watershed Project planning Technical Assistance only 2/
	Totals

	2008
	$877,375 
	$328,385 
	$0 
	$7,951 
	$40,795 
	$0 
	$0 
	 

	2007
	$1,966,129 
	$512,000 
	$20,065 
	$23,093 
	$531,000 
	$104,200 
	$12,000 
	 

	2006
	$1,238,952 
	$115,000 
	$23,600 
	$120,000 
	$258,000 
	$41,000 
	$10,313 
	 

	2005
	$949,907 
	$441,026 
	$207,700 
	$0 
	$242,000 
	$188,000 
	$45,820 
	 

	2004
	$461,333 
	$222,000 
	$1,200,000 
	$0 
	$119,300 
	$45,700 
	$81,400 
	 

	2003
	$0 
	$253,000 
	$200,000 
	$0 
	$165,000 
	$0 
	$167,000 
	 

	2002
	$128,000 
	$565,000 
	$0 
	$0 
	$55,000 
	$0 
	$73,000 
	 

	2001
	$434,700 
	$482,800 
	$0 
	$0 
	$0 
	$0 
	$128,300 
	 

	2000
	$745,500 
	$415,400 
	$0 
	$0 
	$0 
	$0 
	$134,500 
	 

	 
	$6,801,896 
	$3,334,611 
	$1,651,365 
	$151,044 
	$1,411,095 
	$378,900 
	$652,333 
	 

	Sponsor Contribution /4
	$400,000 
	 
	 
	$95,000 
	 
	 
	 
	$495,000 

	 
	 
	 
	 
	 
	 
	 
	TA 2/
	$5,398,039 

	 
	 
	 
	 
	 
	 
	 
	TA 3/
	$2,030,265 

	 
	 
	 
	 
	 
	 
	 
	FA 1/
	$6,952,940 

	NRCS supported staff /5
	 
	28 
	 
	 
	12 
	 
	5 
	 

	1/
	Financial Assistance is for the actual construction, repair, installation of watershed infrastructure

	
	3.7 million for construction of Pigeon Roost Dam, $0.5 Million for remedial repairs, $2 Million for Long Term Contracts

	2/
	Technical Assistance funds used to pay NRCS staff salary, or contract with another federal agency to produce products (plans, designs, maps, surveys, investigations)

	3/
	Technical Assistance funds used to purchase professional services from contractors/vendors to  produce products (plans, designs, maps, surveys, investigations)

	4/
	Local funds expended for construction/repairs as a result of federal match requirements.  Does not include funds expended annually by sponsors for operation and maintenance of watershed infrastructure which could easily exceed $200,000.

	
	

	5/
	Represents full-time equivalents or FTE's supported by federal funding - total for the 9-yr period


APPENDIX C 

STATUS OF WATERSHED DAMS AND HAZARD CLASSIFICATIONS, NOVEMBER 2008

As identified by DOW, 2002

	Status
	County
	Dam Name
	Original Hazard Class (as built)
	Potential Current Hazard Class
	NRCS Breach Hazard Class

	Structures with hazard classification issues
	LOGAN
	MUD RIVER FRS # 3
	A
	C
	C

	
	BATH
	SALT LICK CR FRS # 5
	A
	C
	C

	
	FLEMING
	FOX CR FRS # 6A
	B
	C
	C

	
	FLEMING
	FOX CR MPS # 4
	B
	C
	C

	
	BATH
	SALT LICK CR MPS # 3
	B
	B
	C

	
	MARSHALL
	E. FORK CLARKS RIVER FRS # 33
	A
	B
	C

	
	GRAYSON
	CANEY CR FRS # 6
	B
	C
	C

	Hazard classification disagreement
	LINCOLN
	BUCK CR FRS # 4
	B
	C
	A

	
	TODD
	E. FORK POND RIVER # 2
	A
	B
	A

	
	CARLISLE
	W. FORK MAYFIELD CR FRS # 14
	A
	B
	A

	Structures needing more analysis
	TODD
	E. FORK POND RIVER FRS # 1B
	A
	C
	A

	
	GRAVES
	W. FORK CLARKS RIVER FRS # 20
	A
	C
	A

	
	GRAYSON
	CANEY CR FRS # 13
	A
	B
	 TBD

	
	MARSHALL
	E. FORK CLARKS RIVER FRS # 28A
	A
	B
	 TBD

	
	CALLOWAY
	W. FORK CLARKS RIVER FRS # 4
	A
	B
	 TBD

	
	FLEMING
	FOX CR FRS # 3
	A
	B
	 TBD

	
	BALLARD
	HUMPHREY-CLANTON FRS # 2
	A
	B
	 TBD

	
	LOGAN
	MUD RIVER FRS # 27
	A
	B
	 TBD

	
	GRAVES
	OBION CREEK FRS #20
	A
	B
	 TBD

	
	GRAVES
	WEST FORK MAYFIELD CREEK FRS #45
	A
	B
	 TBD


ACRONYM GLOSSARY

===================

	DOW
	Division of Water

	EA
	Environmental  Assessment

	EAP
	Emergency Action Plans

	EIS
	Environmental Impact Statement

	FRS
	Flood Retarding Structure

	FY 
	Fiscal Year

	HEC-GeoRAS
	Hydrologic Engineering Center-Geospatial River Analysis System

	HEC-RAS
	Hydrologic Engineering Center-River Analysis System

	KRS
	Kentucky Revised Statutes

	LIDAR
	Light Detection and Ranging

	MPS
	Multi-Purpose Structure

	NEPA
	National Environmental Policy Act of 1969

	NOV
	Notice of Violations

	NRCS
	Natural Resources Conservation Service

	O&M
	Operation and Maintenance

	PACE
	Purchase of Agricultural Conservation Easement

	PL-566
	Public Law 566

	POINTS
	Program Operations Information Tracking System

	SCS
	Soil Conservation Service
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Construction of Pigeon Roost FRS #3, Jackson County, 2008





MPS#4 location





0





Extent of Breach zone





2





4





6





8





10





12





14





16





18





2005





2007





2009





2011





2013





2015





2017





2019





2021





2025





2027





2029





2036





2041





2045





2066





2068





2068





2071





2073





2076





2080





2083





2085





2087





2094





Year Service Life is Over





Number of Dams





A new home built in an auxiliary spillway.   By blocking flow in the auxiliary spillway, the house could cause a catastrophic dam failure. 
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A Summary of Program Evaluation Findings and Issues





Fox Creek FRS#6A in Fleming County, Kentucky





Pigeon Roost FRS#3, dam foundation preparation, August 2008.  Bird’s-eye view of cut-off trench being backfilled with core material for centerline of dam





Breach map Fox Creek FRS 6A





In 2008, Plum Creek FRS #18 was rehabilitated.  The photo shows NRCS engineers and the Assistant State Conservationist viewing the reconstructed riser





View from a PL-566 dam looking downstream at homes located in the breach zone, Red Lick Watershed, Madison County





Debris blocking flow of water to riser





Vehicle track damage across top of dam





A new home built in an auxiliary spillway.   By blocking flow in the auxiliary spillway, the house could cause a catastrophic dam failure





Unauthorized trash rack





Breach zone (red line) for Fox Creek MPS#4, Fleming County
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