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Department of Conservation and Recreation Staff Present

David C. Dowling, Director of Policy, Planning and Budget
Christine Watlington, Policy, Planning and Budget Analyst
Jim Robinson, Dam Safety Program Manager

Tom Roberts, Dam Safety Engineer

Michael R. Fletcher, Director of Development

Ken Turner, District Dam Engineer

David Conniff, Dam Safety Engineer

Rob VanLier, Dam Safety Engineer

Observers Present

Jan Allen, Virginia Commonwealth University

John S. Bailey, Lake of the Woods Association

Susan Taylor Hansen, Virginia Soil and Water Conservation Board
Daniel McGrath, Golden Associates Inc.

Opening Remarks and delegation of charge to TAC

Facilitator Barbara Hulburt opened the meeting and welcomed attendees. She introduced
Mr. Maroon.

Mr. Maroon welcomed attendees and thanked them on behalf of the Department of
Conservation and Recreation. He acknowledged their commitment to the Technical
Advisory Committee process for the next several months.

Mr. Maroon reminded members that in serving they had agreed to give DCR their best
advice and constructive input.

He noted that Dam Safety and Floodplain Management is one of DCR’s responsibilities,
other programs include: State Parks, Soil and Water Conservation, Natural Heritage,
Outdoor Recreation Planning, Land Conservation and Chesapeake Bay Local Assistance.

Mr. Maroon reviewed the charge to the Committee.

Committee Charge

Consider improvements to the Virginia Soil and Water Conservation Board’s

Impounding Structure Regulations (§§ 4 VAC 50-20-10 et seq.) that will

¢ enhance the administration and implementation of the Dam Safety Program,

e clarify the meaning of the regulations, and

e give consideration to nonstructural criteria on a case-by-case basis that would
permit a partial reduction of emergency spillway design flood requirements,
provided there would be no unreasonable and/or significant reduction in
public safety and the protection of life and property.
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Mr. Maroon said that Dam Safety is a growing area of concern to the Commonwealth and
the nation. He noted that the issue of Dam Safety is of particular interest to Secretary
Bryant and Governor Kaine.

Mr. Maroon said that his own participation in the TAC was rather unique, noting that this
is the first time he has elected to be a part of a TAC dealing with regulations, and that he
and the Department recognize the importance of this issue.

Mr. Maroon said that the Department of Conservation and Recreation serves as staff to
several Boards and Commissions. State law provides that responsibility for Dam Safety
falls to the Virginia Soil and Water Conservation Board. Mr. Maroon noted that Soil and
Water Conservation Board Member Susan Taylor Hansen was present for the meeting.
He noted that DCR is responsible for taking recommended changes back to the Board.

Introduction of the Facilitator

Mr. Maroon introduced Barbara Hulburt, Director of Facilitation & Training, The
McCammon Group as the facilitator for the meeting.

Ms. Hulburt thanked Mr. Maroon and welcomed attendees.

Ms. Hulburt said that part of her role is to ensure that everyone at the table has the
opportunity to be engaged. She noted that she had the opportunity to speak with most
members by phone and expressed appreciation for that time.

Ms. Hulburt said that the value of having different voices at the table makes the decision

much stronger.

Presentation of Agenda

Ms. Hulburt asked members to introduce themselves and to list their key interests and
hopes. The members identified the following issues:

Interest in public safety

Hope to learn

Issue of roadways that are built over dams that were not meant to withstand traffic
An opportunity to elevate Virginia’s standing with regard to dam safety

Interest as a dam owner

Hope to resolve confusion and conflicts

Interest as a dam owner as well as someone living in an inundation zone

Hope to clarify regulations to bring in line with federal guidelines

Meet the public safety of the Commonwealth
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Make sure there is an understanding of the program

Safety issue with regard to down stream development

Reclassification of dams due to development above and below the structure
Better clarification of spillway design

Representation of engineering profession and dam owner interests
Development of rational, effective and unambiguous set of regulations
Issue of funding for private dam owners

Downstream land use

Emergency Action Plans for localities, notifying downstream residents
Regulations crafted to meet public safety goals with minimum possible impact on
existing facilities

Ms. Hulburt said that looking at the list, most participants are listing the same hopes of
improving clarity in the regulations, finding a balance between the policy and the
technical requirements and finding a way to advance Virginia into a position of dam
safety leadership.

Review of NOIRA

Ms. Hulburt recognized David Dowling of DCR for a review of the NOIRA.
Mr. Dowling gave the following presentation.

Areas to be Discussed

Background leading up to the regulatory action
NOIRA issues

Tentative Regulatory Process

Dam Safety Program Overview

Code Requirements

Regulatory Requirements
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The Following Items were provided in the Member Notebooks

TAC Member List

Ad Hoc Committee Report

Report Recommendations from DCR to the Board
NOIRA

Virginia Dam Safety Act

Virginia Impounding Structure Regulations
Summary of Comments Received

PowerPoint Presentations

Background Leading up to the Regulatory Action

Why this Regulatory Action

The Board recognized that:

e No regulatory changes have been made to the Virginia Impounding Structure
Regulations since 1989 except to update the definition of regulated dams to
match the 2001 legislation and that the regulations deserved a thorough
review.

e Some dam owners had requested the consideration of amendments.

0 They had expressed concerns about the cost of repairing/
upgrading their dams to meet higher compliance standards, often
resulting from increased development in the downstream dam
break inundation zone

0 They perceived the risk of dam failure as low and the standards as
needing to be more flexible.

Motion of the Virginia Soil and Water Conservation Board
July 15,2004

That the Virginia Soil and Water Conservation Board establish an Ad Hoc
Committee for the expressed purpose of studying the Classes of Impounding
Structures, §4VAC 50-20-40 and Performance Standards Required for
Impounding Structures, §4VAC 50-20-50 and the attendant Table 1 established in
the 2004 Virginia Impounding Structure Regulations. The Committee
membership shall be set by the Department of Conservation and Recreation with
concurrence of the Board Chairman. The Committee shall complete its work by
April 30, 2005.
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e The Committee was composed of thirteen individuals with substantial
technical expertise on dams and dam safety.

e The Committee met four times (11/9/04; 01/19/05; 02/16/05; 03/23/05),
reviewed numerous reports and studies about state programs and federal
guidelines, heard from several groups concerned about the issues under study,
heard presentations by several leading experts, and considered four possible
alternatives.

O Alternative 1: Treat New and Existing Dams Alike — Formalize
Current Practices

0 Alternative 2: Provide an Alternate Procedure for Existing Dam

O Alternative 3: Reduced Percentage of PMF

0 Alternative 4: Risk-based Approach

Alternative 1: Treat New and Existing Dams Alike — Formalize Current Practices

e This Alternative would maintain those aspects of current practice that require both
new and existing dams to meet the spillway design flood standard contained in
Table 1 of the regulations.

0 Section 50 of the regulations would be modified to require that Table 1
applied to all dams.

0 Sections 130 and 140 would be amended to drop their pre and post
1982 date distinctions and simply refer to all dams.

0 Sections 130 A and 140, as they currently exist, would be repealed.
The provisions of 130B (related to incremental analysis) would be
applicable to all existing dams.

Alternative 1 is one of the two scenarios recommended by the Committee for
consideration by the Board.

Alternative 2: Provide an Alternate Procedure for Existing Dams

e Asin Alternative 1, Alternative 2 would require that the default spillway
design flood for both new and existing dams would be as specified in Table 1.

e However, for existing dams, there would also be an alternate procedure
available in cases where there would be no unreasonable hazard to life and
property.

e The selection of spillway design flood would default to the full PMF, but
could be considered for downward adjustment based upon the owner’s historic
compliance with regard to all other dam safety requirements and taking into
account meaningful site specific factors such as:

O robustness of the dam’s construction

0 number and type of structures and transportation corridors in the
inundation zone

0 number of people at risk
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0 existence of a well coordinated and regularly exercised Emergency
Action Plan
O public education program
Alternative 2 is the 2nd of the two scenarios recommended by the Committee for
consideration by the Board.

Alternative 3: Reduced Percentage of PMF

e The idea embedded in this alternative is that older dams, due to the cost and
practical issues with upgrading an existing dam, would not be required to
undergo the expense and possible disruption of full compliance with current
standards but rather would be required to achieve some percentage of full
compliance.

e Benefits of a reduction from a full PMF include that it could be based on best
policy judgment and that it would be less costly to dam owners.

e Detriments of this alternative are the lack of technical rationale for a reduction
from a full PMF. The concern is that this alternative could be based more on a
political decision than on technical analysis. It was also noted that a reduction
from a full PMF could potentially reduce public safety and could lead to
uneven standards of protection.

This alternative was not recommended.

Alternative 4: Risk-based Approach

e This alternative would involve a much more detailed risk-based assessment than
current regulations which include a more general risk-based classification.

e Such an approach would be highly site and dam specific.

e The risk-based approach is essentially an elaborate cost-benefit analysis.

e Risk-based analyses currently employed by federal agencies are used to establish
priorities for allocation of resources, and are not used to establish design
standards.

e Such a risk-based approach takes into account the history of the dam, soils, and
other conditions rather than assume that one size fits all.

e The risk-based approach requires increased supervision of operation and
maintenance, the emergency action plan, and inspections, as well as increases the
costs to the owners and the regulators for this monitoring and enforcement.
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This alternative was not recommended.

Report Review by the Board & Dept.

e May 2005 - VSWCB accepted the report from the Ad Hoc Committee and
directed DCR staff to provide information regarding Alternatives #1 and #2 at
the July meeting.

e July 2005 - Pursuant to that directive, DCR offered the following general
recommendations that were adopted by the Board:

1. Board authorize submittal of a NOIRA to consider changes to Virginia
Impounding Structures Regulations.

2. Board assemble a special Board chaired workgroup to develop regulatory
concepts.

3. DCR continue to research strategies employed by other states to regulate
dams and to fund their repairs.

4. Board support the development of legislation that would 1) develop a
funding source for providing loans and grants to dam owners 2) add a
greater suite of enforcement tools.

5. Board support development of a budget decision package to support
additional dam safety engineers.

6. DCR establish and promote a dam break inundation zone model ordinance
for local governments to consider.

Alternative 1: Treat New & Existing Dams Alike — Formalize Current Practice

20, The Department agreed that the regulations be amended so that all dams
will be treated per Table 1 unless otherwise specified.

21. The Department agreed that terminologies such as existing and new
should be removed from the Act and references to dates be eliminated.

22. The Department agreed that sections 130A and 140 should be repealed.
Further, the department recommended that language currently in section
130a be amended and included in section 4 VAC 50-20-50 to apply to all
dams and that the provisions of section 130B also be made applicable to
all dams [incremental analysis].

1. The Department also recommended that terminologies be clarified.

Alternative 2: Provide an Alternate Procedure for Existing Dams

1. The Department agreed that a decision matrix be developed as part of the
state regulatory process where after an applicant complies with basic
program provisions in section 4 VAC 50-20-50 and Table 1, and an
incremental analysis has been performed and the SDF still exceeds 2 PMF
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(and any reductions have not exceeded 25% of the PMF), that for class 1
and 2 high hazard dams, that an alternative procedures process be
developed by regulation which may be considered where there will be no
unreasonable hazard to life and property.

1. The Department recognized that there will be significant additional costs
associated with implementing this new approach and noted that DCR is
already understaffed for its existing dam safety responsibilities.

Motion of the Virginia Soil and Water Conservation Board
July 21, 2005

e The Board authorized the DCR to submit a NOIRA to consider changes and
solicit recommendations related to the Board’s Virginia Impounding Structure
Regulations. The changes may include, but not be limited to amendments:

O to address the Ad Hoc Dam Safety Committee’s recommendations
relative to Classes of Impounding Structures (§ 4 VAC50-20-40),
Performance Standards Required for Impounding Structures (§ 4
VACS50-20-50), and the attendant Table 1 established in the 2004
Virginia Impounding Structures Regulations;

0 to clarify vague words/wording (e.g. possible, probable, reasonable,
appropriate, etc.);

0 to make Table 1 more understandable and consistent in application;

O to eliminate the reference to “new” and “existing” dams;

O to establish alteration permit requirements similar to construction
permit requirements;

0 toremove DCR forms currently contained in the regulations; and

0 to make other technical or administrative amendments necessary to
improve and clarify the regulations.

Board Chaired Workgroup

e October 2005 — The special Board chaired workgroup met.

e  Workgroup Charge — “develop a list of concepts for high hazard dams that
could be used as criteria by the Department when considering a dam owner’s
request for an alternative means to lower their dam’s spillway design flood
(SDF). During an upcoming regulatory process the concept list will be
considered by a technical advisory committee as potential regulatory changes
to the Virginia Soil and Water Conservation Board Dam Safety Regulations.”

e The Chairman emphasized that the alternative approach would need to
maintain the same level of safety and that an adjustment to the level of risk
would not be considered.

REVISED: 6/7/2006 12:54:22 PM



Virginia Soil and Water Conservation Board

Impounding Structures (Dam Safety) Technical Advisory Committee (TAC)
May 1, 2006

Page 10 of 29

Factors considered by the workgroup included:

e maximum depth and duration of overtopping

e robustness of the dam’s construction

e potential structural/operational changes

e number and type of structures and transportation corridors in the inundation
zone

number of people at risk

flood wave travel time to impact areas

simplicity or complexity of evacuation provisions

existence of a well coordinated and regularly exercised Emergency Action
Plan

public education program

e flood recurrence and frequency data for relevant nearby streams

e likelihood of prior flooding from other nearby streams or rivers affecting the
inundation zone

e other possible site-specific factors relating to the level of risk, potential

impacts of a failure and mitigating circumstances.

Results - Each issue considered by the workgroup was rejected as it should
already be standard practice or it would require increased risk which the
workgroup was not willing to consider.

Regulatory Process and Notice of Intended Regulatory Action (NOIRA)

Regulatory Process

e No regulatory changes have been made since 1989 except to update the
definition of regulated dams to match the legislation passed by the General
Assembly in 2001.

e July 2005 - The Board authorized and directed DCR to file a NOIRA relating
to the Board’s Virginia Impounding Structures Regulations.

A. NOIRA Phase

Notice of Intended Regulatory Action (NOIRA) published in the Virginia
Register December 26, 2005 initiating a 60-day public comment period.

e Public meeting held February 9" in Charlottesville.

e Public comment period on the NOIRA ended February 24, 2006.
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B. 180 Day Regulatory Development Phase

Proposed regulation must be submitted to the Department of Planning and
Budget (DPB) within 180 days of the close of the public comment period.

This would be during late August. Prior to submittal of the Regulation we will
need to assemble a Technical Advisory group, hold meetings, draft the proposed
regulation, seek Attorney General review, discuss with the Board and obtain
approval, and acquire agreement with the Secretary to proceed.

C. Review of Draft Regulations

DPB review through early October - develop an economic impact analysis.
October — review by the Administration

November - proposed regulation published initiating a 60-day public comment
period.

Public comment period, unless extended, would end in late January. Public
hearings on the regulation would need to be held across the state in mid January.
Should the regulation proceed on this tentative schedule, the final regs would be
due around the end of June with an anticipated effective date of the final regs
around the end of September.

NOIRA ldentified Issues

consider the establishment of an alternative procedure (decision matrix) which
would allow for the evaluation of spillway design floods (SDF) less than the
probable maximum flood (PMF) where there would be no unreasonable or
significant increase in hazard to life and property;

establish alteration permit requirements similar to construction permit
requirements;

expand the requirements of an Emergency Action Plan to meet federal
requirements;

consider changes to ensure that all impounding structures be structurally
sound and safe, and that the regulations apply to all dams, regardless of age,
unless otherwise specified;

improve the applicability and consistency of dam hazard/ risk assessment
table [Table 1 (4 VAC 50-20-50) of the Regulations] and improve the risk
classification system:;

establish permit application fees for the administration of the dam safety
program;

amend or remove the forms that are incorporated by reference to allow for
more frequent revisions as federal and state requirements warrant;

clarify the meanings of terminologies such as “significantly”, “appropriate”,
and “reasonable” as well as the threshold at which “probable” becomes
“possible”; and
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e revise the Impounding Structure Regulations, as needed, to improve the
administration and implementation of the Virginia Dam Safety Program.

Public Comments

e We had 44 people attend the public meeting in Charlottesville (not including DCR
staff) and 19 people spoke (primarily dam owners, a few localities, and
engineering/ contractor companies).

¢ In addition to the individuals who spoke at the public meeting, 37 people
submitted written comments.

e Key areas that participants offered comments on included: inspections, the
decision matrix, emergency action plans, fees, Table 1 modifications, definition
refinement, forms, treatment of new versus existing dams, exemptions from the
regulations, funding, dam break inundation zones, licensing and certification of
contractors, and other general issues.

Ms. Hulburt asked if there were any questions for Mr. Dowling.

A member asked for an explanation regarding the economic impact analysis.

Mr. Dowling explained that per the Code of Virginia and the Administrative Process Act
all proposed regulations and regulatory changes are sent to the Department of Planning
and Budget for a detailed economic impact analysis for a review of the impact on small
business owners and the overall cost benefit.

A member asked if only the first two scenarios would be addressed.

Mr. Dowling said that those were the two scenarios that had thus far advanced through
the process and that those mirror the response from the public. He said other components

could be revisited if desired by the TAC.

Program Overview

Ms. Hulburt recognized Jim Robinson for an overview of the Dam Safety Program.

Mr. Robinson gave the following presentation:
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Dam Safety Program
Overview

e Dams are a major asset to the Commonwealth (water supply, power, water for
fire protection, recreation, increase property values). Also serve as sediment
traps to capture nutrients.

e Dam owners have liability to properly maintain dams.

e Dam Safety Act aims to protect public safety; expanded in 2001 to include
many more small dams.

e 1700 known dams (& counting; could be 2-3x); nearly 600 currently under
state regulation.

e Virginia’s dam inventory is aging; many dams built over 50 years ago and in
need of improvements.

e Development in dam break zones has triggered reclassification to a higher
hazard level to reflect increased risk potential.

e Many dam owners need funding assistance in order to make needed repairs
and modifications.

e Recent storm events and homeland security have raised profile of dam issues
nationwide.

No impounding structure can ever be completely fail-safe, because of
incomplete understanding of / or uncertainties associated with natural and
man-made destructive forces, material behavior and responses to those forces,
and quality control during construction.

Dam Safety Program

e Purpose is to reduce risks and hazards to the Commonwealth from dam
failures.

e The VA Soil and Water Conservation Board (Board) shall promulgate
regulations to ensure impounding structures in the Commonwealth are
properly and safely constructed, maintained and operated.

e DCR Dam Safety staff provide the technical reviews, evaluations and
regulatory recommendations for the Board.

e DCR’s Dam Safety Program has 4 Regional Engineers and 1 Program
Manager. Staff workload much higher than in other states.
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Dams Under Regulation As of March 2006

Types and Estimated Costs of Repairs

Typical Engineering Costs

Hydraulic flood routings & dam break analysis $2,000 to $25,000+
Stability study of emergency spillway $5,000 to $40,000
Engineering study of hazard classification $2,000 to $10,000+

Examples of Construction Costs

Removal of trees and woody vegetation $2,000 to $100,000
from dam embankment, emergency spillway

Increase emergency spillway and/or secondary $5,000 to $1,000,000+
spillway capacity

Replace principal spillway drop-inlet riser $2,000 to $25,000+
Repair discharge pipe (slip-line) $10,000 to $100,000+
Repair outfall basin $5,000 to $10,000
Install low level drain $5,000 to $50,000+
Re-grade embankment slope $2,000 to $100,000+

Place concrete or block into emergency spillway ~ $10,000 to $100,000

Dam repair costs may range from a few thousand dollars for tree removal to
several million dollars for spillway retrofits.

HB 596 (Sherwood) & SB 624 (Bell) — Dam Safety Funding Assistance

e Purpose to rename/enhance use of existing Flood Prevention & Protection
Assistance Fund to provide low interest loans and grants to dam owners for
making repairs and bringing dams into compliance with the Dam Safety Act.
Priority given to high hazard dams.

e Administered jointly by the DCR (on behalf of Soil and Water Cons. Board)
and by the VA. Resources Authority (would handle financial responsibilities).

e Funds could be further leveraged by VRA through investments in order to
increase the amount of funds available for loans.

e Loans require a 10% match and grants require a 50% match.

e Currently, about $250,000 per year from 1% fee on flood insurance premiums
NOT associated with the National Flood Insurance (NFI) Program goes into
Fund.

e Introduced bills would have transferred $900,000/yr. from existing fees on

NFI policies from General Fund to further capitalize Fund. Removed in both
bills.
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e The Fund can currently be used to provide grants to local governments for
mapping dam break zones, flood prevention studies & flood projects.

e Passed General Assembly; signed by Governor Kaine.

e House budget bill contained $400,000 per year.

Federal Dam Safety Legislation

e Virginia may wish to support recently introduced federal legislation.

e Two bills were introduced in March within days after a dam failure in Hawaii
claimed seven lives.

¢ Both Bills endorsed by the National Association of State Dam Safety Officials

H.R. 4981 - The Dam Safety Act of 2006
e Introduced by Reps. Randy Kuhl (R-NY), Jim Matheson (D-UT) and Neil
Abercrombie (D-HI) to reauthorize the National Dam Safety Program
e Would provide up to $12.7 million a year for four years to assist states in
improving their dam safety programs.
S. 2444 - Dam Rehabilitation and Repair Act of 2006
e Introduced by Senators Akaka (D-HI) and Inouye (D-HI)
e Would provide up to $350 million over four years to repair and upgrade
the estimated 2,600 unsafe dams in the United States.
e Focused on public entities that own dams, such as municipalities and
water districts.

Code Requirements

Virginia Dam Safety Act

e Created in 1982 to promote the proper design, construction, operation and
maintenance of dams to protect public safety and property.

e Modified by 2001 General Assembly to bring VA’s program into alignment
with national law and neighboring states (e.g., North Carolina, Kentucky,
Maryland, Tennessee, WVA.)

e Changes effective July 1, 2002 — lowered dam height and volume of water
storage; resulted in a large number of dams falling under state certification for
first time.

e 2005 Changes: right of entry and dam break inundation zone.

e The Act was also amended in 2006 to include additional enforcement tools.
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2006 Legislation

HB 597 (Sherwood) — Enforcement Tools

e Provides new enforcement options (temporary stop work order; legal
proceedings to require dam removal or modification; Class 3 misdemeanor
criminal penalties; civil penalties).

e Adds technical definitions (ex: “dam break inundation zone™).

e Changes exemption for agricultural dams to only those “operated” as such.

e Specifies criteria for designating a dam as unsafe: serious design deficiencies,
construction flaws, threats to dam integrity.

e Prohibits trees and other woody vegetation on dams.

e Clarifies the liability of an owner for damage to the property of others or
injury to persons including loss of life resulting from dam operation or failure.

e Authorizes the Board to establish and collect application fees. (Similar
language already in the Appropriations Act.)

e Passed General Assembly unanimously; signed by Governor Kaine

§ 10.1-604. Definitions.

"Impounding structure" means a man-made structure, whether a dam across a
watercourse or other structure outside a watercourse, used or to be used to retain
or store waters or other materials. The term includes:

(1) all dams that are twenty-five feet or greater in height and that create an
impoundment capacity of fifteen acre-feet or greater, and

(i1) all dams that are six feet or greater in height and that create an impoundment
capacity of fifty acre-feet or greater.

The term "impounding structure" shall not include:

(a) dams licensed by the State Corporation Commission that are subject to a
safety inspection program;

(b) dams owned or licensed by the United States government;

(c) dams operated primarily for agricultural purposes which are less than twenty-
five feet in height or which create a maximum impoundment capacity smaller
than 100 acre-feet;

(d) water or silt retaining dams approved pursuant to § 45.1-222 or § 45.1-225.1;

or
(e) obstructions in a canal used to raise or lower water.

§ 10.1-606.1. Authority for localities to map dam break inundation zones.

A. Any county, city, or town may map dam break inundation zones and is
encouraged to incorporate such information into its zoning and subdivision
ordinances. Such localities may regulate or limit future development in these
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C. Such maps shall be made available by the locality to the dam owner and the
public. All properties identified within the dam break inundation zone shall be
incorporated into the dam safety emergency action plan of that dam so as to
ensure the proper notification of persons downstream and other affected persons
or property owners in the event of a flood hazard or the impending failure of the
impounding structure.

§ 10.1-607. Safety inspections.

No one shall maintain a dam which unreasonably threatens the life or property of
another. The Board shall cause safety inspections to be made of impounding
structures on such schedule as it deems appropriate. The time of the initial
inspection and the frequency of reinspection shall depend on such factors as the
condition of the structure and its size, type, location and downstream hazard
potential. The owners of dams found to have deficiencies which could threaten
life or property if not corrected shall take the corrective actions needed to remove
such deficiencies within a reasonable time.....

§ 10.1-607.1. Criteria for designating a dam as unsafe.

A. Designation of a dam as unsafe shall be based on one or more of the following
findings:

1. The dam has serious deficiencies in its design or construction or has a physical
condition that if left unaddressed could result in a failure that may result in loss of
life or damage to downstream property.

2. The design, construction, operation, or maintenance of the dam is such that its
expected performance during flooding conditions threatens the structural integrity
of the dam.

B. After completion of the safety inspections pursuant to § 10.1-607, or as

otherwise informed of an unsafe condition, the Department shall take actions in
accordance with § 10.1-608 or 10.1-609 depending on the degree of hazard and
imminence of failure caused by the unsafe condition.

For unsafe imminent situations (§ 10.1-608)

Notify Dept. of Emergency Management and dam owner.

Owner needs to take immediate and appropriate actions.

Governor may take action without a hearing (only used once).

Attorney General may take legal action and seek Commonwealth’s expenses.

For unsafe but non-imminent situations (§ 10.1-609)

¢ Dam found “out of compliance”; letter sent outlining improvements needed
and compliance date.
e Owner fails to comply; Director issues administrative order.

REVISED: 6/7/2006 12:54:22 PM



Virginia Soil and Water Conservation Board

Impounding Structures (Dam Safety) Technical Advisory Committee (TAC)
May 1, 2006

Page 18 of 29

e Owner may petition Board for informal fact finding; Board shall afford
opportunity for formal hearing and issues final order.

e An owner who fails to comply with the provisions contained in an
administrative order of the Department shall be subject to procedures set out
in § 10.1-613 and the penalties authorized under §§ 10.1-613.1 and 10.1-
613.2.

§ 10.1-610. Right of entry.

The Board and its agents and employees shall have the right to enter any property
at reasonable times and under reasonable circumstances to perform such
inspections and tests or to take such other actions it deems necessary to fulfill its
responsibilities under this article, including the inspection of dams that may be
subject to this article, provided that the Board or its agents or employees make a
reasonable effort to obtain the consent of the owner of the land prior to entry. If
entry is denied, the Board or its designated agents or employees may apply to any
magistrate whose territorial jurisdiction encompasses the property to be inspected
or entered for a warrant authorizing such investigation, tests or other actions. Such
warrant shall issue if the magistrate finds probable cause to believe that there is a
dam on such property which is not known to be safe.

§ 10.1-610.1. Monitoring progress of work.

A. During the maintenance, construction, or alteration of any dam or reservoir, the
Department shall make periodic inspections for the purpose of securing
conformity with the approved plans and specifications....

B. If, after any inspections, investigations, or examinations, or at any time as the
work progresses, or at any time prior to issuance of a certificate of approval, it is
found by the Director that project modifications or changes are necessary to
ensure conformity with the approved plans and specifications, the Director may
issue an administrative order to the owner to comply with the plans and

specifications......

§ 10.1-612.1. Temporary stop work order; hearing; injunctive relief.

A. The Director may issue a temporary stop work order on a construction or
alteration project if he finds that an owner is constructing or altering a dam
without having first obtained the necessary certificate of approval, or if the
activities are not in accordance with approved plans and specifications......

§ 10.1-613. Enforcement.

Any person or legal entity failing or refusing to comply with an order issued
pursuant to this article may be compelled to comply with the order in a
proceeding instituted in any appropriate court by the Board......
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§ 10.1-613.1. Criminal penalties.

A. Tt is unlawful for any owner to knowingly:

1. Operate, construct, or alter a dam without an approval as provided in this
article;

2. Violate the terms of an approval, order, regulation, or requirement of the Board
or Director under this article; or

3. Obstruct, hinder, or prevent the Board or its designated agents or employees
from performing duties under this article.

A violation of any provision of this subsection or this article is a Class 3
misdemeanor.

B. Each day that any such violation occurs after notice of the original violation is
served upon the violator by the Board or its designated agents or employees by
registered mail shall constitute a separate offense. Upon conviction, the violator is
subject to a fine not exceeding $500 per day for each day of the offense, not to
exceed a total fine of $25,000, with costs imposed at the discretion of the

§ 10.1-613.2. Civil penalties.

In addition to or in lieu of any other forfeitures, remedies, or penalties authorized
by law or regulations, any owner violating any provision of this article may be
assessed a civil penalty of up to $500 per day by the Board not to exceed a
maximum of $25,000......

§ 10.1-613.4. Liability of owner or operator.

Nothing in this article, and no order, notice, approval, or advice of the Director or
Board shall relieve any owner or operator of such a structure from any legal
duties, obligations, and liabilities resulting from such ownership or operation. The
owner shall be responsible for liability for damage to the property of others or
injury to persons, including, but not limited to, loss of life resulting from the
operation or failure of a dam. Compliance with this article does not guarantee the
safety of a dam or relieve the owner of liability in case of a dam failure.

Regulatory Requirements
Virginia’s Dam Safety Regulations are promulgated by the Virginia Soil and

Water Conservation Board in accordance with the provisions of the Dam Safety
Act, Article 2, Chapter 6, Title 10.1 (§10.1-604 et seq.), of the Code of Virginia.
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Virginia’s Dam Safety Regqulations

4V AC50-20-40. Classes of impounding structures.

e Impounding structures shall be classified in one of four categories according to
size and hazard potential, as defined in subsection B of this section and Table 1.

e Size classification shall be determined either by maximum impounding capacity
or height, whichever gives the larger size classification.

e Hazards pertain to potential loss of human life or property damage downstream
from the impounding structure in event of failure or faulty operation of the
impounding structure or appurtenant facilities.

e Impounding structures in the Class I hazard potential category are located where
failure will cause probable loss of life or serious damage to property.

e Impounding structures in the Class II hazard potential category are located where
failure could cause possible loss of life or damage to property.

e Impounding structures in Class III hazard potential category are located where
failure may cause minimal property damage to others. No loss of life is expected.

e Impounding structures in Class IV hazard potential category are located where the
failure of the impounding structure would cause no property damage to others. No
loss of life is expected.

¢ Such size and hazard potential classifications shall be proposed by the owner and
shall be subject to approval by the director. Present and projected development of
the inundation zones downstream from the impounding structure shall be
considered in determining the classification.

e Impounding structures shall be subject to reclassification as necessary.

4V AC50-20-50. Performance standards required for impounding structures.
Impounding structures shall be constructed, operated and maintained such that they
perform in accordance with their design and purpose throughout the life of the
project. For new impounding structures, the spillway(s) capacity shall perform at a

minimum to safely pass the appropriate spillway design flood as determined in Table
1.

a. The factor determining the largest size classification shall govern.

b. The spillway design flood (SDF) represents the largest flood that need be
considered in the evaluation of the performance for a given project. The impounding
structure shall perform so as to safely pass the appropriate SDF. Where a range of
SDF is indicated, the magnitude that most closely relates to the involved risk should
be selected. The establishment in this chapter of rigid design flood criteria or
standards is not intended. Safety must be evaluated in the light of peculiarities and
local conditions for each impounding structure and in recognition of the many factors
involved, some of which may not be precisely known. Such can only be done by
competent, experienced engineering judgment, which the values in Table 1 are
intended to supplement, not supplant.
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c. PMF: Probable maximum flood. This means the flood that might be expected from
the most severe combination of critical meteorologic and hydrologic conditions that
are reasonably possible in the region. The PMF is derived from the current probable
maximum precipitation (PMP) available from the National Weather Service, NOAA.
In some cases local topography or meteorological conditions will cause changes from
the generalized PMP values; therefore, it is advisable to contact local, state or federal
agencies to obtain the prevailing practice in specific cases.

d. 50-Yr: 50-year flood. This means the flood magnitude expected to be equaled or
exceeded on the average of once in 50 years. It may also be expressed as an
exceedence probability with a 2.0% chance of being equaled or exceeded in any given
year.

e. 100-Yr: 100-year flood. This means the flood magnitude expected to be equaled or
exceeded on the average of once in 100 years. It may also be expressed as an
exceedence probability with a 1.0% chance of being equaled or exceeded in any given
year.

4VAC50-20-60. Required permits.

A. No person or entity shall construct or begin to construct an impounding structure
until the board has issued a construction permit.

B. No person or entity shall alter or begin to alter an existing impounding structure in
a manner which would potentially affect its structural integrity until the board has
issued an alteration permit, or in the case of an emergency, authorization obtained
from the director. The permit requirement may be waived if the director determines
that the alteration of improvement will not substantially alter or affect the structural
integrity of the impounding structure. Alteration does not mean normal operation and
maintenance.........

4VAC50-20-100. Operation and maintenance certificates.

e Class I Regular Operation and Maintenance Certificate
0 The certificate shall be for a term of six years.
0 New reinspection report certified by a professional engineer every two

ycars.

e Class I Regular Operation and Maintenance Certificate
0 The certificate shall be for a term of six years.
0 New reinspection report certified by a professional engineer every

three years.
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Class I1I Regular Operation and Maintenance Certificate

0 The certificate shall be for a term of six years.

0 New inventory report certified by a professional engineer every six
years.

0 The owner of a Class L, II or Il impounding structure shall provide an
annual owner's inspection report on official forms in years when no
professional reinspection is required and may be done by the owner or
his representative.

0 If an Operation and Maintenance Certificate is not updated as required,
the board shall take appropriate enforcement action.

0 A Class IV impounding structure will not require an operation and
maintenance certificate.

O An inventory report is to be prepared and filed by the owner on a six-
year interval, and an owners inspection report filed annually.

0 The owner of any impounding structure, regardless of its hazard
classification, shall notify the board immediately of any change in
either cultural features downstream from the impounding structure or
of any change in the use of the area downstream that would present
hazard to life or property in the event of failure.

4VAC50-20-120. Operation and maintenance certificates for existing
impounding structures.
.....The application for an operation and maintenance certificate shall be on

1. A reinspection report for Class I and II impounding structures....

2. An inventory report for Class III impounding structures....

3. An impoundment and impounding structure operation and maintenance plan
certified by a professional engineer....

4. An emergency action plan and evidence that a copy of such plan has been filed
with the local organization for emergency management and the State Department
of Emergency Management....

4VAC50-20-130. Existing impounding structures constructed prior to July 1,
1982.

A. Many existing impoundment structures were designed and constructed prior to
the enactment of the Dam Safety Act, and may not satisfy current criteria for new
construction. The board may issue an operation and maintenance certificate for
such structures provided that:

1. Operation and maintenance is determined by the director to be satisfactory and
up to date;

2. Annual owner's inspection reports have been filed with and are considered
satisfactory by the director;
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3. The applicant proves in accordance with the current design procedures and
references of 4VACS50-20-320 to the satisfaction of the board that the impounding
structure as designed, constructed, operated and maintained does not pose an
unreasonable hazard to life and property; and

4. The owner satisfies all special requirements imposed by the board.

B. When appropriate with existing impounding structures only, the spillway
design flood requirement may be reduced by the board to the spillway discharge
at which dam failure will not significantly increase the downstream hazard
existing just prior to dam failure provided that the conditions of 4VAC50-20-130
A have been met.

4V AC50-20-140. Existing impounding structures constructed after July 1,
1982.

The board may issue an operation and maintenance certificate for an impounding
structure having a construction permit issued after July 1, 1982, and shall not
require upgrading to meet new more stringent criteria unless the board determines
that the new criteria must be applied to prevent an unreasonable hazard to life or

property.

4V AC50-20-150. Conditional operation and maintenance certificate.

A. During the review of any operation and maintenance application should the
director determine that the impounding structure has deficiencies of a
nonimminent danger category, the director may recommend that the board issue a
conditional operation and maintenance certificate.

B. The conditional operation and maintenance certificate for Class I, IT and I1I
impounding structures shall be for a maximum term of two years. This certificate
will allow the owner to continue normal operation and maintenance of the
impounding structure, and shall require that the owner correct the deficiencies on
a schedule determined by the director.......

C. A conditional certificate may be renewed.........

Part IV: Procedures
4VAC50-20-180. Inspections.
4VAC50-20-190. Right to hearing.
4VAC50-20-200. Enforcement.
4VAC50-20-210. Consulting boards.

4V AC50-20-220. Unsafe conditions.
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4VAC50-20-230. Complaints.

Part V: Design Requirements

4VAC50-20-240. Design of structures.
4VAC50-20-250. Design flood.

4VAC50-20-260. Emergency spillway design.
4VAC50-20-270. Principal spillways and outlet works.
4VAC50-20-280. Drain requirements.
4VAC50-20-290. Life of the impounding structure.
4VAC50-20-300. Additional design requirements.
4VAC50-20-310. Plans and specifications.

4VAC50-20-320. Acceptable design procedures and references.

A member asked for a clarification of the number of dams listed as out of compliance.
The staff charge showed 9 out of compliance, but an additional 39 that were out of
compliance but with conditional permits for a total of 48.

Mr. Robinson said the 9 listed “out of compliance” were those that were not working
toward getting into compliance. Those with conditional permits were currently working
towards compliance. He acknowledged that the terminology could be confusing.

A member noted that some conditional permits had existed for 15 or more years.

A member noted that the $400,000 in funding mentioned is a relatively insignificant
amount when estimations against the backlog of activity indicate that there is a need for
$100-200 million in renovations.

Mr. Maroon noted that the Department has been making the case for the need for

additional funding. DCR estimates a need of about $80 million. The funds available will
be directed to the most high hazard dams.
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A member asked for clarification regarding dams used for agricultural purposes.

Mr. Robinson said that if a dam is used for agricultural purposes and is less than 25 feet
in height or less than 100 acre feet, the dam can get an agricultural exemption.

Mr. Maroon noted that the legislation that takes effect in July tightens the exemption.

A member asked about self-monitoring of dams for owners and operators.

Mr. Robinson said that DCR engineers would review studies provided by owners, as well
as review the models and forms but that DCR does not have the capacity to perform

routine monitoring.

A member asked if the Department has pursued criminal penalties with regard to out of
compliance dams.

Mr. Robinson said that the provision for penalties would be in place on July 1. He said
that DCR is trying to work with dam owners.

At this time the committee recessed for Lunch.

“Guidelines of Discussion™ and consensus process

Ms. Hulburt asked members to offer general guidelines for the discussion and consensus
process. The following were suggested.

e Start and end on time
e Preference for a free flow of information
0 Make sure everyone gets heard
0 No side conversations while someone else is speaking
e There are different styles of processing information
0 External processors are constantly thinking “the way to do that is to hear
my voice.”
0 Internal processors are think about things before they speak.
0 People tend to view other people’s style through their own processors.
e Ability to speak candidly. Minutes will reflect comments generally without
attribution.
e Need to understand how to get to the point of resolution.
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Ms. Hulburt noted that consensus means different things to different people. If everyone
does not say “yes, I can live with that” then generally that is not a consensus position. If
the group is able to say “this is not everything I hoped for, but I can support this in
general” that will help.

A member asked if there would be a final report from the TAC.

Ms. Hulburt said the report would talk about the process. The goal of the TAC is to
develop recommended changes to the regulations. She noted that a lot of preliminary
technical work had already been done and that the TAC was both an opportunity to
advance the technical work and to talk about the policies.

Mr. Maroon said that the Ad Hoc committee created by the Soil and Water Conservation
Board was not intended to conduct a detailed regulatory review. The committee was
asked for advice on what might be considered during a review.

He acknowledged that this TAC intentionally represented a diversity of viewpoints.
However, the TAC not reaching consensus would not necessarily preclude DCR from
moving forward with the process.

Mr. Maroon said that at the conclusion of the TAC meetings there would be a
presentation to the Board. The Board would determine whether or not to move forward
at that time and the suggested changes would be posted for public comment.

A member asked if the draft regulations would come back to the TAC following Board
review.

Ms. Hulburt said that current thinking was that the group’s work is done after
recommendations have been taken to the Board. From that point on DCR would address
the Board’s and the public’s subsequent comments.

Mr. Maroon acknowledged that the process can be confusing. He said that currently the
regulations moved first through in the NOIRA process. A list of issues was posted for
public comment and one public hearing was held. Those comments were provided in
member notebooks. DCR will take those comments, comments from the TAC and
information available internally to the Department and draft proposed regulations that
will go to the Board. The Board then decides whether to give approval to receive public
comment on the draft regulations.

Following that public comment period, the Department will take those comments and
present those back to the Board.

Mr. Maroon said that the primary process for the TAC was to address regulatory changes.

If issues arise that may be more appropriately dealt with legislatively, the Department
will review and consider.
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A member asked what role funding should play in the deliberations.
Ms. Hulburt suggested that the TAC not create something known to not be feasible.

Mr. Maroon said that if the TAC recommends changes be made that require additional
funding and staff, that it would be helpful to have those comments on record.

A member asked what would happen if requirements put a dam owner in the position of
needing to make renovations that they absolutely could not afford.

A member said that it would be helpful to adopt funding as an additional issue and to
address that and that it would be appropriate to make recommendations relative to
funding.

Mr. Maroon said that the funding discussion would be helpful.
A member asked about permitting fees with regard to funding.

Mr. Maroon said the fees are to cover the funding or administration of the program, but
that fees were not adequate to give assistance in helping dam owners to make repairs.

Ms. Hulburt said that it seemed that the TAC had identified as the charge the marriage of
policy and technical issues and that it did not appear to be possible to talk about policy
without acknowledging the role of funding for dam owners. Whether or not it is formally
added as a topic, it is clearly enmeshed in the policy discussions.

Mr. Maroon said that the TAC needed to be aware that there would not be enough
funding, regardless of the proposals. He said that with that caveat the statute is clear that

dam owners have the liability and responsibility for their dams.

Discussion of substantive issues

From the nine issues addressed in the NOIRA, Ms. Hulburt asked members to identify
their top three priorities as well as those that might be referred directed to DCR to begin
the drafting of regulations.

The prioritization results were as follows:

e Permit application fees and forms were referred directly to DCR to begin drafting.
Those items were removed for the remainder of the days discussion, but will return at
a later date.

e The Risk Classification System appeared to be one of the highest priorities along with
Clarification of Terminology and Emergency Action Plans.
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Ms. Hulburt suggested spending the remainder of the time discussing the Emergency
Action Plans so that DCR would have guidance to begin drafting. She noted that she
heard from many members that this was a priority. She asked for the kinds of things that
should be included and what guidance should be given to DCR.

The following were suggested:

e A format should be provided for whoever is going to draft an emergency plan. A
template with a check list could be provided.

A member said that there is quite a bit of guidance already available regarding what
constitutes an emergency plan.

e There should be consideration given to whether or not there is need for an Emergency
Action Plan for Class III and Class IV dams.

e There should be a process in place regarding development downstream or upstream
that may impact the dam.

e Dam owners should develop Emergency Action Plans in conjunction with local
public safety.

e There should be consideration to whether Emergency Action Plans address livestock.

e If you have a high hazard dam there should be an inundation map to go with it.

e The emergency plan has to go beyond notification and evacuation. There should be
action taken to prevent the breech of the dam.

e Mitigation of loss of life and property should be the primary goal.

Close and plans for next meetings:

The next meeting dates are June 13, July 13 and July 27. Locations will be determined.
Before July 13 DCR will:

e Begin drafting regulations with regard to the three issues mentioned above: Permit
application fees, forms and Emergency Action Plans.

e DCR will consult with some members with regard to this process.

e Information will be forwarded to members prior to the next meeting.

Mr. Maroon said that not all of the issues are of equal weight. He said the Department
would make their best effort to gather and prepare as much information as possible for

the next meeting.

Members were encouraged to continue discussions via phone and email.
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Ms. Hulburt said that the next meeting would begin with a conversation regarding the
Risk Classification System. A clarification of terminology would be part of that.

The meeting adjourned at 3:45 p.m.
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	6. DCR establish and promote a dam break inundation zone model ordinance for local governments to consider. 

	Alternative 1: Treat New & Existing Dams Alike – Formalize Current Practice
	1. The Department agreed that the regulations be amended so that all dams will be treated per Table 1 unless otherwise specified.
	2. The Department agreed that terminologies such as existing and new should be removed from the Act and references to dates be eliminated.
	3. The Department agreed that sections 130A and 140 should be repealed.  Further, the department recommended that language currently in section 130a be amended and included in section 4 VAC 50-20-50 to apply to all dams and that the provisions of section 130B also be made applicable to all dams [incremental analysis].
	4. The Department also recommended that terminologies be clarified.

	Alternative 2: Provide an Alternate Procedure for Existing Dams 
	1. The Department agreed that a decision matrix be developed as part of the state regulatory process where after an applicant complies with basic program provisions in section 4 VAC 50-20-50 and Table 1, and an incremental analysis has been performed and the SDF still exceeds ½ PMF (and any reductions have not exceeded 25% of the PMF), that for class 1 and 2 high hazard dams, that an alternative procedures process be developed by regulation which may be considered where there will be no unreasonable hazard to life and property.
	2. The Department recognized that there will be significant additional costs associated with implementing this new approach and noted that DCR is already understaffed for its existing dam safety responsibilities.

	Motion of the Virginia Soil and Water Conservation Board
	July 21, 2005
	 The Board authorized the DCR to submit a NOIRA to consider changes and solicit recommendations related to the Board’s Virginia Impounding Structure Regulations.  The changes may include, but not be limited to amendments:
	o to address the Ad Hoc Dam Safety Committee’s recommendations relative to Classes of Impounding Structures (§ 4 VAC50-20-40), Performance Standards Required for Impounding Structures (§ 4 VAC50-20-50), and the attendant Table 1 established in the 2004 Virginia Impounding Structures Regulations;
	o to clarify vague words/wording (e.g. possible, probable, reasonable, appropriate, etc.);
	o to make Table 1 more understandable and consistent in application;
	o to eliminate the reference to “new” and “existing” dams;
	o to establish alteration permit requirements similar to construction permit requirements;
	o to remove DCR forms currently contained in the regulations; and
	o to make other technical or administrative amendments necessary to improve and clarify the regulations.


	Board Chaired Workgroup
	 October 2005 – The special Board chaired workgroup met. 
	 Workgroup Charge – “develop a list of concepts for high hazard dams that could be used as criteria by the Department when considering a dam owner’s request for an alternative means to lower their dam’s spillway design flood (SDF).  During an upcoming regulatory process the concept list will be considered by a technical advisory committee as potential regulatory changes to the Virginia Soil and Water Conservation Board Dam Safety Regulations.”
	 The Chairman emphasized that the alternative approach would need to maintain the same level of safety and that an adjustment to the level of risk would not be considered. 
	Factors considered by the workgroup included:
	 maximum depth and duration of overtopping
	 robustness of the dam’s construction 
	 potential structural/operational changes
	 number and type of structures and transportation corridors in the inundation zone
	 number of people at risk
	 flood wave travel time to impact areas
	 simplicity or complexity of evacuation provisions
	 existence of a well coordinated and regularly exercised Emergency Action Plan
	 public education program
	 flood recurrence and frequency data for relevant nearby streams
	 likelihood of prior flooding from other nearby streams or rivers affecting the inundation zone
	 other possible site-specific factors relating to the level of risk, potential impacts of a failure and mitigating circumstances.

	Results - Each issue considered by the workgroup was rejected as it should already be standard practice or it would require increased risk which the workgroup was not willing to consider.
	Regulatory Process and Notice of Intended Regulatory Action (NOIRA)

	Regulatory Process
	 No regulatory changes have been made since 1989 except to update the definition of regulated dams to match the legislation passed by the General Assembly in 2001.
	 July 2005 - The Board authorized and directed DCR to file a NOIRA relating to the Board’s Virginia Impounding Structures Regulations. 
	A. NOIRA Phase
	 Notice of Intended Regulatory Action (NOIRA) published in the Virginia Register December 26, 2005 initiating a 60-day public comment period.
	 Public meeting held February 9th in Charlottesville.
	 Public comment period on the NOIRA ended February 24, 2006.

	B. 180 Day Regulatory Development Phase 
	 Proposed regulation must be submitted to the Department of Planning and Budget (DPB) within 180 days of the close of the public comment period.  
	 This would be during late August.  Prior to submittal of the Regulation we will need to assemble a Technical Advisory group, hold meetings, draft the proposed regulation, seek Attorney General review, discuss with the Board and obtain approval, and acquire agreement with the Secretary to proceed.

	C. Review of Draft Regulations
	 DPB review through early October - develop an economic impact analysis.
	 October – review by the Administration
	 November - proposed regulation published initiating a 60-day public comment period.
	 Public comment period, unless extended, would end in late January.  Public hearings on the regulation would need to be held across the state in mid January.
	 Should the regulation proceed on this tentative schedule, the final regs would be due around the end of June with an anticipated effective date of the final regs around the end of September.


	NOIRA Identified Issues
	 establish alteration permit requirements similar to construction permit requirements;
	 expand the requirements of an Emergency Action Plan to meet federal requirements;
	 consider changes to ensure that all impounding structures be structurally sound and safe, and that the regulations apply to all dams, regardless of age, unless otherwise specified;
	 improve the applicability and consistency of dam hazard/ risk assessment table [Table 1 (4 VAC 50-20-50) of the Regulations] and improve the risk classification system;
	 establish permit application fees for the administration of the dam safety program;
	 amend or remove the forms that are incorporated by reference to allow for more frequent revisions as federal and state requirements warrant;
	 clarify the meanings of terminologies such as “significantly”, “appropriate”, and “reasonable” as well as the threshold at which “probable” becomes “possible”; and
	 revise the Impounding Structure Regulations, as needed, to improve the administration and implementation of the Virginia Dam Safety Program.

	Public Comments
	 We had 44 people attend the public meeting in Charlottesville (not including DCR staff) and 19 people spoke (primarily dam owners, a few localities, and engineering/ contractor companies).  
	 In addition to the individuals who spoke at the public meeting, 37 people submitted written comments.
	 Key areas that participants offered comments on included: inspections, the decision matrix, emergency action plans, fees, Table 1 modifications, definition refinement, forms, treatment of new versus existing dams, exemptions from the regulations, funding, dam break inundation zones, licensing and certification of contractors, and other general issues. 
	 Dam Safety Program
	Overview

	 Dams are a major asset to the Commonwealth (water supply, power, water for fire protection, recreation, increase property values).  Also serve as sediment traps to capture nutrients.
	 Dam owners have liability to properly maintain dams.
	 Dam Safety Act aims to protect public safety; expanded in 2001 to include many more small dams. 
	 1700 known dams (& counting; could be 2-3x); nearly 600 currently under state regulation. 
	 Virginia’s dam inventory is aging; many dams built over 50 years ago and in need of improvements. 
	 Development in dam break zones has triggered reclassification to a higher hazard level to reflect increased risk potential. 
	 Many dam owners need funding assistance in order to make needed repairs and modifications.
	 Recent storm events and homeland security have raised profile of dam issues nationwide. 
	No impounding structure can ever be completely fail-safe, because of incomplete understanding of / or uncertainties associated with natural and man-made destructive forces, material behavior and responses to those forces, and quality control during construction.

	Dam Safety Program
	 Purpose is to reduce risks and hazards to the Commonwealth from dam failures.
	 The VA Soil and Water Conservation Board (Board) shall promulgate regulations to ensure impounding structures in the Commonwealth are properly and safely constructed, maintained and operated. 
	 DCR Dam Safety staff provide the technical reviews, evaluations and regulatory recommendations for the Board.
	 DCR’s Dam Safety Program has 4 Regional Engineers and 1 Program Manager.  Staff workload much higher than in other states.

	Dams Under Regulation As of March 2006
	Types and Estimated Costs of Repairs
	Typical Engineering Costs
	Hydraulic flood routings & dam break analysis $2,000 to $25,000+
	Stability study of emergency spillway  $5,000 to $40,000
	Examples of Construction Costs
	Removal of trees and woody vegetation   $2,000 to $100,000
	from dam embankment, emergency spillway      
	Increase emergency spillway and/or secondary  $5,000 to $1,000,000+
	spillway capacity                     
	Replace principal spillway drop-inlet riser             $2,000 to $25,000+
	Repair discharge pipe (slip-line)              $10,000 to $100,000+
	Repair outfall basin     $5,000 to $10,000
	Install low level drain      $5,000 to $50,000+
	Re-grade embankment slope     $2,000 to $100,000+
	HB 596 (Sherwood) & SB 624 (Bell) – Dam Safety Funding Assistance
	 Purpose to rename/enhance use of existing Flood Prevention & Protection Assistance Fund to provide low interest loans and grants to dam owners for making repairs and bringing dams into compliance with the Dam Safety Act.  Priority given to high hazard dams. 
	 Administered jointly by the DCR (on behalf of Soil and Water Cons. Board) and by the VA. Resources Authority (would handle financial responsibilities). 
	 Funds could be further leveraged by VRA through investments in order to increase the amount of funds available for loans. 
	 Loans require a 10% match and grants require a 50% match. 
	 Currently, about $250,000 per year from 1% fee on flood insurance premiums NOT associated with the National Flood Insurance (NFI) Program goes into Fund.
	 Introduced bills would have transferred $900,000/yr. from existing fees on NFI policies from General Fund to further capitalize Fund. Removed in both bills.
	 The Fund can currently be used to provide grants to local governments for mapping dam break zones, flood prevention studies & flood projects.
	 Passed General Assembly; signed by Governor Kaine.
	 House budget bill contained $400,000 per year.

	Federal Dam Safety Legislation
	 Virginia may wish to support recently introduced federal legislation.
	 Two bills were introduced in March within days after a dam failure in Hawaii claimed seven lives. 
	 Both Bills endorsed by the National Association of State Dam Safety Officials
	H.R. 4981 - The Dam Safety Act of 2006 
	 Introduced by Reps. Randy Kuhl (R-NY), Jim Matheson (D-UT) and Neil Abercrombie (D-HI) to reauthorize the National Dam Safety Program
	 Would provide up to $12.7 million a year for four years to assist states in improving their dam safety programs.

	S. 2444 - Dam Rehabilitation and Repair Act of 2006
	 Introduced by Senators Akaka (D-HI) and Inouye (D-HI)
	 Would provide up to $350 million over four years to repair and upgrade the estimated 2,600 unsafe dams in the United States. 
	 Focused on public entities that own dams, such as municipalities and water districts.
	Code Requirements


	Virginia Dam Safety Act
	 Created in 1982 to promote the proper design, construction, operation and maintenance of dams to protect public safety and property. 
	 Modified by 2001 General Assembly to bring VA’s program into alignment with national law and neighboring states (e.g., North Carolina, Kentucky, Maryland, Tennessee, WVA.) 
	 Changes effective July 1, 2002 – lowered dam height and volume of water storage; resulted in a large number of dams falling under state certification for first time.
	 2005 Changes: right of entry and dam break inundation zone.
	 The Act was also amended in 2006 to include additional enforcement tools. 

	2006 Legislation
	HB 597 (Sherwood) – Enforcement Tools
	 Provides new enforcement options (temporary stop work order; legal proceedings to require dam removal or modification; Class 3 misdemeanor criminal penalties; civil penalties). 
	 Adds technical definitions (ex: “dam break inundation zone”).
	 Changes exemption for agricultural dams to only those “operated” as such.
	 Specifies criteria for designating a dam as unsafe: serious design deficiencies, construction flaws, threats to dam integrity.
	 Prohibits trees and other woody vegetation on dams.
	 Clarifies the liability of an owner for damage to the property of others or injury to persons including loss of life resulting from dam operation or failure.
	 Authorizes the Board to establish and collect application fees.  (Similar language already in the Appropriations Act.)
	 Passed General Assembly unanimously; signed by Governor Kaine 
	§ 10.1-604. Definitions. 
	"Impounding structure" means a man-made structure, whether a dam across a watercourse or other structure outside a watercourse, used or to be used to retain or store waters or other materials. The term includes: 
	(i) all dams that are twenty-five feet or greater in height and that create an impoundment capacity of fifteen acre-feet or greater, and
	 (ii) all dams that are six feet or greater in height and that create an impoundment capacity of fifty acre-feet or greater. 
	The term "impounding structure" shall not include: 
	(a) dams licensed by the State Corporation Commission that are subject to a safety inspection program; 
	(b) dams owned or licensed by the United States government; 
	(c) dams operated primarily for agricultural purposes which are less than twenty-five feet in height or which create a maximum impoundment capacity smaller than 100 acre-feet; 
	(d) water or silt retaining dams approved pursuant to § 45.1-222 or §  45.1-225.1; or 
	(e) obstructions in a canal used to raise or lower water. 
	§  10.1-606.1. Authority for localities to map dam break inundation zones. 
	A. Any county, city, or town may map dam break inundation zones and is encouraged to incorporate such information into its zoning and subdivision ordinances. Such localities may regulate or limit future development in these areas……
	C. Such maps shall be made available by the locality to the dam owner and the public. All properties identified within the dam break inundation zone shall be incorporated into the dam safety emergency action plan of that dam so as to ensure the proper notification of persons downstream and other affected persons or property owners in the event of a flood hazard or the impending failure of the impounding structure. 
	§ 10.1-607. Safety inspections. 
	No one shall maintain a dam which unreasonably threatens the life or property of another. The Board shall cause safety inspections to be made of impounding structures on such schedule as it deems appropriate. The time of the initial inspection and the frequency of reinspection shall depend on such factors as the condition of the structure and its size, type, location and downstream hazard potential. The owners of dams found to have deficiencies which could threaten life or property if not corrected shall take the corrective actions needed to remove such deficiencies within a reasonable time….. 
	§  10.1-607.1. Criteria for designating a dam as unsafe.
	A. Designation of a dam as unsafe shall be based on one or more of the following findings:
	1. The dam has serious deficiencies in its design or construction or has a physical condition that if left unaddressed could result in a failure that may result in loss of life or damage to downstream property.
	2. The design, construction, operation, or maintenance of the dam is such that its expected performance during flooding conditions threatens the structural integrity of the dam.
	B. After completion of the safety inspections pursuant to § 10.1-607, or as otherwise informed of an unsafe condition, the Department shall take actions in accordance with § 10.1-608 or 10.1-609 depending on the degree of hazard and imminence of failure caused by the unsafe condition.
	For unsafe imminent situations (§ 10.1-608) 
	 Notify Dept. of Emergency Management and dam owner.
	 Owner needs to take immediate and appropriate actions.
	 Governor may take action without a hearing (only used once).
	 Attorney General may take legal action and seek Commonwealth’s expenses.
	For unsafe but non-imminent situations (§ 10.1-609)
	 Dam found “out of compliance”; letter sent outlining improvements needed and compliance date.
	 Owner fails to comply; Director issues administrative order.
	 Owner may petition Board for informal fact finding; Board shall afford opportunity for formal hearing and issues final order.
	 An owner who fails to comply with the provisions contained in an administrative order of the Department shall be subject to procedures set out in § 10.1-613 and the penalties authorized under §§ 10.1-613.1 and 10.1-613.2. 
	§ 10.1-610. Right of entry. 
	The Board and its agents and employees shall have the right to enter any property at reasonable times and under reasonable circumstances to perform such inspections and tests or to take such other actions it deems necessary to fulfill its responsibilities under this article, including the inspection of dams that may be subject to this article, provided that the Board or its agents or employees make a reasonable effort to obtain the consent of the owner of the land prior to entry. If entry is denied, the Board or its designated agents or employees may apply to any magistrate whose territorial jurisdiction encompasses the property to be inspected or entered for a warrant authorizing such investigation, tests or other actions. Such warrant shall issue if the magistrate finds probable cause to believe that there is a dam on such property which is not known to be safe. 
	§  10.1-610.1. Monitoring progress of work.
	A. During the maintenance, construction, or alteration of any dam or reservoir, the Department shall make periodic inspections for the purpose of securing conformity with the approved plans and specifications….
	B. If, after any inspections, investigations, or examinations, or at any time as the work progresses, or at any time prior to issuance of a certificate of approval, it is found by the Director that project modifications or changes are necessary to ensure conformity with the approved plans and specifications, the Director may issue an administrative order to the owner to comply with the plans and specifications……
	§ 10.1-612.1. Temporary stop work order; hearing; injunctive relief.
	A. The Director may issue a temporary stop work order on a construction or alteration project if he finds that an owner is constructing or altering a dam without having first obtained the necessary certificate of approval, or if the activities are not in accordance with approved plans and specifications……  
	§ 10.1-613. Enforcement. 
	Any person or legal entity failing or refusing to comply with an order issued pursuant to this article may be compelled to comply with the order in a proceeding instituted in any appropriate court by the Board……
	§ 10.1-613.1. Criminal penalties.
	A. It is unlawful for any owner to knowingly:
	1. Operate, construct, or alter a dam without an approval as provided in this article;
	2. Violate the terms of an approval, order, regulation, or requirement of the Board or Director under this article; or
	3. Obstruct, hinder, or prevent the Board or its designated agents or employees from performing duties under this article. 
	A violation of any provision of this subsection or this article is a Class 3 misdemeanor.
	B. Each day that any such violation occurs after notice of the original violation is served upon the violator by the Board or its designated agents or employees by registered mail shall constitute a separate offense. Upon conviction, the violator is subject to a fine not exceeding $500 per day for each day of the offense, not to exceed a total fine of $25,000, with costs imposed at the discretion of the court……
	§  10.1-613.2. Civil penalties.
	In addition to or in lieu of any other forfeitures, remedies, or penalties authorized by law or regulations, any owner violating any provision of this article may be assessed a civil penalty of up to $500 per day by the Board not to exceed a maximum of $25,000……
	§ 10.1-613.4. Liability of owner or operator.
	Nothing in this article, and no order, notice, approval, or advice of the Director or Board shall relieve any owner or operator of such a structure from any legal duties, obligations, and liabilities resulting from such ownership or operation. The owner shall be responsible for liability for damage to the property of others or injury to persons, including, but not limited to, loss of life resulting from the operation or failure of a dam. Compliance with this article does not guarantee the safety of a dam or relieve the owner of liability in case of a dam failure.
	Regulatory Requirements
	Virginia’s Dam Safety Regulations are promulgated by the Virginia Soil and Water Conservation Board in accordance with the provisions of the Dam Safety Act, Article 2, Chapter 6, Title 10.1 (§10.1-604 et seq.), of the Code of Virginia. 

	 Virginia’s Dam Safety Regulations
	4VAC50-20-40. Classes of impounding structures.
	 Impounding structures shall be classified in one of four categories according to size and hazard potential, as defined in subsection B of this section and Table 1. 
	 Size classification shall be determined either by maximum impounding capacity or height, whichever gives the larger size classification.
	 Hazards pertain to potential loss of human life or property damage downstream from the impounding structure in event of failure or faulty operation of the impounding structure or appurtenant facilities.
	 Impounding structures in the Class I hazard potential category are located where failure will cause probable loss of life or serious damage to property.
	 Impounding structures in the Class II hazard potential category are located where failure could cause possible loss of life or damage to property.
	 Impounding structures in Class III hazard potential category are located where failure may cause minimal property damage to others. No loss of life is expected.
	 Impounding structures in Class IV hazard potential category are located where the failure of the impounding structure would cause no property damage to others. No loss of life is expected.
	 Such size and hazard potential classifications shall be proposed by the owner and shall be subject to approval by the director. Present and projected development of the inundation zones downstream from the impounding structure shall be considered in determining the classification.
	 Impounding structures shall be subject to reclassification as necessary.
	4VAC50-20-50. Performance standards required for impounding structures.
	Impounding structures shall be constructed, operated and maintained such that they perform in accordance with their design and purpose throughout the life of the project.  For new impounding structures, the spillway(s) capacity shall perform at a minimum to safely pass the appropriate spillway design flood as determined in Table 1.
	a. The factor determining the largest size classification shall govern.
	b. The spillway design flood (SDF) represents the largest flood that need be considered in the evaluation of the performance for a given project. The impounding structure shall perform so as to safely pass the appropriate SDF. Where a range of SDF is indicated, the magnitude that most closely relates to the involved risk should be selected. The establishment in this chapter of rigid design flood criteria or standards is not intended. Safety must be evaluated in the light of peculiarities and local conditions for each impounding structure and in recognition of the many factors involved, some of which may not be precisely known. Such can only be done by competent, experienced engineering judgment, which the values in Table 1 are intended to supplement, not supplant.
	c. PMF: Probable maximum flood. This means the flood that might be expected from the most severe combination of critical meteorologic and hydrologic conditions that are reasonably possible in the region. The PMF is derived from the current probable maximum precipitation (PMP) available from the National Weather Service, NOAA. In some cases local topography or meteorological conditions will cause changes from the generalized PMP values; therefore, it is advisable to contact local, state or federal agencies to obtain the prevailing practice in specific cases.
	 
	d. 50-Yr: 50-year flood. This means the flood magnitude expected to be equaled or exceeded on the average of once in 50 years. It may also be expressed as an exceedence probability with a 2.0% chance of being equaled or exceeded in any given year.
	 
	e. 100-Yr: 100-year flood. This means the flood magnitude expected to be equaled or exceeded on the average of once in 100 years. It may also be expressed as an exceedence probability with a 1.0% chance of being equaled or exceeded in any given year.
	4VAC50-20-60. Required permits.
	A. No person or entity shall construct or begin to construct an impounding structure until the board has issued a construction permit.
	 
	B. No person or entity shall alter or begin to alter an existing impounding structure in a manner which would potentially affect its structural integrity until the board has issued an alteration permit, or in the case of an emergency, authorization obtained from the director. The permit requirement may be waived if the director determines that the alteration of improvement will not substantially alter or affect the structural integrity of the impounding structure. Alteration does not mean normal operation and maintenance……..
	4VAC50-20-100. Operation and maintenance certificates.
	 Class I Regular Operation and Maintenance Certificate
	o The certificate shall be for a term of six years. 
	o New reinspection report certified by a professional engineer every two years.

	 Class II Regular Operation and Maintenance Certificate 
	o The certificate shall be for a term of six years. 
	o New reinspection report certified by a professional engineer every three years.

	 
	 Class III Regular Operation and Maintenance Certificate 
	o The certificate shall be for a term of six years.
	o New inventory report certified by a professional engineer every six years.
	o The owner of a Class I, II or III impounding structure shall provide an annual owner's inspection report on official forms in years when no professional reinspection is required and may be done by the owner or his representative.
	o If an Operation and Maintenance Certificate is not updated as required, the board shall take appropriate enforcement action.
	o A Class IV impounding structure will not require an operation and maintenance certificate. 
	o An inventory report is to be prepared and filed by the owner on a six-year interval, and an owners inspection report filed annually.

	4VAC50-20-120. Operation and maintenance certificates for existing impounding structures. 
	…..The application for an operation and maintenance certificate shall be on official forms and shall include:…….
	 
	1. A reinspection report for Class I and II impounding structures….  
	2. An inventory report for Class III impounding structures….  
	3. An impoundment and impounding structure operation and maintenance plan certified by a professional engineer….  
	4VAC50-20-130. Existing impounding structures constructed prior to July 1, 1982.
	A. Many existing impoundment structures were designed and constructed prior to the enactment of the Dam Safety Act, and may not satisfy current criteria for new construction. The board may issue an operation and maintenance certificate for such structures provided that: 
	1. Operation and maintenance is determined by the director to be satisfactory and up to date;
	2. Annual owner's inspection reports have been filed with and are considered satisfactory by the director;
	 3. The applicant proves in accordance with the current design procedures and references of 4VAC50-20-320 to the satisfaction of the board that the impounding structure as designed, constructed, operated and maintained does not pose an unreasonable hazard to life and property; and
	4. The owner satisfies all special requirements imposed by the board.
	 
	B. When appropriate with existing impounding structures only, the spillway design flood requirement may be reduced by the board to the spillway discharge at which dam failure will not significantly increase the downstream hazard existing just prior to dam failure provided that the conditions of 4VAC50-20-130 A have been met.
	4VAC50-20-140. Existing impounding structures constructed after July 1, 1982.
	The board may issue an operation and maintenance certificate for an impounding structure having a construction permit issued after July 1, 1982, and shall not require upgrading to meet new more stringent criteria unless the board determines that the new criteria must be applied to prevent an unreasonable hazard to life or property.
	4VAC50-20-150. Conditional operation and maintenance certificate.
	A. During the review of any operation and maintenance application should the director determine that the impounding structure has deficiencies of a nonimminent danger category, the director may recommend that the board issue a conditional operation and maintenance certificate.
	 
	B. The conditional operation and maintenance certificate for Class I, II and III impounding structures shall be for a maximum term of two years. This certificate will allow the owner to continue normal operation and maintenance of the impounding structure, and shall require that the owner correct the deficiencies on a schedule determined by the director…….
	C. A conditional certificate may be renewed………
	Part IV: Procedures
	 
	4VAC50-20-180. Inspections.
	 
	4VAC50-20-190. Right to hearing.
	 
	4VAC50-20-200. Enforcement.
	 
	4VAC50-20-210. Consulting boards.
	 
	4VAC50-20-220. Unsafe conditions.
	 4VAC50-20-230. Complaints.
	 

	 
	Part V: Design Requirements
	4VAC50-20-240. Design of structures.
	 
	4VAC50-20-250. Design flood.
	 
	4VAC50-20-260. Emergency spillway design.
	 
	4VAC50-20-270. Principal spillways and outlet works.
	 
	4VAC50-20-280. Drain requirements.
	 
	4VAC50-20-290. Life of the impounding structure.
	 
	4VAC50-20-300. Additional design requirements.
	 
	4VAC50-20-310. Plans and specifications.
	 
	4VAC50-20-320. Acceptable design procedures and references.
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	Discussion of substantive issues

