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Department of Conservation and Recr eation 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

Chie McCaughey, Virginia Commonwealth University
John S. Bailey, Lake of the Woods Association
Neil Buttimer, Lake of the Woods Association

Opening remar ks

Ms. Hulbert welcomed attendees to the meeting. She expressed appreciation to SaraBell and to
Dominion Power for the use of the facility.

Review of June 13" minutes

One correction was noted on the minutes. On Page 5 should say “loss of property” not “loss of
life and property.”

How Virginia Regulations Affect the Values of One PM F — Peter Rainey

Dr. Peter Rainey gave a Powerpoint presentation entitled “How Virginia Regulations Affect the
Values of One PMF’. The presentation may be viewed at:
http://www.state.va.us/dcr/lawregs.htm.

A key element of Dr. Rainey’s presentation is captured in the following slide.
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DRAINAGE BASIN CHARACTERISTICS
Proposed Draft

4VAC50-20-240C

“The drainage area shall be
determined. Present and planned land-

use conditions shall be considered in
determining the runoff characteristics
of the drainage area. The most severe
of these conditions shall be included in
the design calculations which shall be
submitted as part of the design report.”

Ms. Hulburt noted that in accordance with Dr. Rainey’s presentation, that changes proposed by
the subcommittee related to drainage basin characteristics would bring Virginiainto
conformance at the national level aswell as with neighboring states.

A member noted that hydrology is not an exact science. The duration can have a huge effect on
the peak rainfall.

A member said that thereis agreat deal of responsibility for an engineer to sign off on a plan.
The regulations do not need to get into intensive methodol ogy.

A member said he would like to see a qualification process for engineersin the state. It was
noted that FERC and other states have that requirement. Engineers must submit credentials for
working on dams.

A member asked if this could be addressed in the regulations.

Mr. Maroon said that would have to be a change in the statute. The requirement would affect the

ability of someone to function in their profession.

Got rain? —Dave Campbell

Mr. Campbell gave a Powerpoint presentation entitled “Got Rain?’. The presentation may be
viewed at: http://www.state.va.us/dcr/lawregs.htm.

The summary pointsto Mr. Cambell’ s presentation are as follows:
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Conclusions

eSeveral point rainfall events in eastern US have exceeded the
PM P estimates as defined by HMR 51 (10 mi2 values)

M any events greater than 50% PM P have occurred

eLatitude (summer jet-stream) appears to play a significant
role in extreme rainfalls

*Virginiais a hotspot for intense rain events

eFor small areas, thunderstorm phenomena would be the most
likely cause of aPMF

*For large areas, hurricanes or other tropical storms are the
most likely source of aPM F

Note: Looping of storms can significantly increase total rainfall depths

A member noted that some of the considerations were policy issues more than the science. For
example should the TAC consider the non-quantitative factorsin reducing spillway design flow.
If thereisadam in Madison County and nothing has happened during major storms, should that
be taken into consideration by the Board.

A member said the rainfall is only one half of the picture. The watershed drainage is another
issue. Augusta County was given as an example. All of the dams are designed for the same
rainfall event, but the pressure builds up differently.

It was noted that many of the discussions about the full PMF should actually be considered for a
half PMF. Many of the dams are designed to a 100-year storm and half PMF. This putsthe
owners in an awkward position of determining whether to build to the greater event or the full
PMF.

It was also noted that half PMF rainfalls are fairly common. Situations like a hurricane could
potentially create ahalf PMF over avery large area.

Mr. Maroon said that Virginia had to be careful in comparisonsto other states. It was noted that
in states further south — South Carolina, Georgia, and Florida— there were fewer extreme flood
events. Storm systems tend to blow through and do not get hung up asthey do in Virginia

A member asked why Virginia should be compared to other states at all.

Mr. Maroon said that for any regulatory or legidative discussion that the tendency was to

compare with other states. Whether or not those state conditions are relevant to Virginiaisthe
point.
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Ms. Hulburt suggested that a greater awareness of what other states do with varying conditionsis
a separate question from the policy decisions. In other words, it is helpful to look at how other
states address policy questions as opposed to comparing the rainfall and flood conditions.

It was noted that the National Wesather Service established a6 and 12 hour PMP for the country
in the 70s and 80s. However, the PMP in central Virginiais much higher than a state like lowa
or even Georgia. Thereis not one PMP value for the country.

It was also noted that PM P values are location specific and drainage area specific. There are
different PMP values for larger areas than for small areas. Time, areaand locale all haveto be
brought into play.

A member noted that the issue is also engineering specific. Three engineers could address the
same issue and provide three solutions, all of which would be correct.

It was noted that some engineers would consider planned future development and factor that into
the analysis.

A member noted that the subcommittee addressed the wording with regard to future
devel opment.

Virginia Dams; A statusreport —Lisa Cahill

Ms. Lisa Cahill gave a Powerpoint presentation entitled “Virginia s Dams; A Status Report”.
The presentation may be viewed at: http://www.state.va.us/dcr/lawregs.htm.

Ms. Cahill’ s presentation focused on causes of dam failures, outlined severe maintenance issues
related to Virginia dams, and discussed the probability of certain flood events being realized.

———Causes-of Dam-Failure———

= Lack of attention and maintenance
—=sDays-of rain+-weakened-dam—F—
= Inadequate Spillway Size

= Extreme event (precip, seismic)
Other means
———e-Unqualified-contractorerror——————
e Equipment malfunction
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Maintenance Issues

= Pipes and Valves
~ o Age and Deterioration f— —
e About 80% of dams in Virginia have non-

= Internal Erosion
e Leaks
————e-Parallel-Ports—
e Voids
e Sinkholes
= _Plants and Animals

1 in 5 dams will experience a 1,000
year flood or greater (20% chance)

—1-in-50-dams will-experience a- 10,000
year flood or greater (2% chance)

A member noted that for clarification, the lifespan of the dam is primarily due to the dam pool
itself filling up, not just the design in the dam.

It was noted that once the normal pool is full there is no longer sediment control, however the
flood control capacity isretained. The need for maintenance should be emphasized.

A member said that one concern was that owners have stopped maintenance to wait and see what
happens with regard to the regulatory changes.

A member expressed a concern with regard to roadways on top of dams that have not been

regulated. For example trees on dams have caused some roadways to be closed until the owner
addressed the repairs.
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It was noted that some of the dams in the state are old millpond dams. The mill is gone, but the
pond and the roadway remain. Owners mistakenly believe that because there is aroad the state
isresponsible for the maintenance and repair of the dam.

The question was asked with regard to a proposal for an educational process for the public at
large relative to dam safety issues.

Ms. Cahill noted that, for example, Ohio and New Hampshire have excellent materials for dam
owners. They include a brochure regarding plant and animal penetration of dams. Publications
and website materials would be beneficial to the dam safety engineers.

A member noted that in addition to the need for public education, that the other key issues are
the lack of a capital funding program and the need for an active enforcement program.

Discussion of Table 1 Subcommittee recommendations

Mr. Dowling presented draft regulatory language devel oped based on discussions of the Table 1
subcommittee members at their July 6 meeting. A copy of this discussion draft is attached as
attachment #1.

Minutes from the subcommittee meeting were provided to TAC members and are available on
the DCR website.

Mr. Dowling reviewed the changes made as a result of the subcommittee discussion. He noted
that this was aworking draft and that all areas remained open for discussion.

He noted that the hazard classification definitions on lines 161 through 171 have been relocated
to lines 208 through 219. Additionally, the definition of a regulated impounding structure and
the exemptions were placed on lines 182 through 195.

He noted that one of the significant changes occurred on line 198. The word “new” was
removed. Theintentionisthat Table | will now apply to all dams unless otherwise exempted.

He pointed out that the hazard classifications of the dam had been changed from Class | through
IV to High, Significant, and Low.

Mr. Dowling noted that the hazard potential column was stricken from the Table as the
definitions have moved into table one on Page 6, line 207. He noted that there had been
confusion between the explanatory summary language in Table 1 related to hazard potential and
the actual definitions of hazard potential provided below Table 1.

With regard to the utilization of a new definition called “impounding height”, a member said it

appeared the draft was confusing the issue. Another member explained that if the dam was
measured from the downstream toe to the top that did not give a clear indication of the amount of
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water impounded if the dam was built in an area of high relief. However, it was noted that dams
are not normally built on a slope foundation.

A member noted that areservoir that had silted in would not hold as much water. Concern was
also noted if alake owner dredgesthe lake. The upstream height and impounding capacity
would change.

A member said that asthe law currently reads, an impounding structure can retain water, silt or
material. The engineered impounding capacity of the dam does not change with siltation. The
impounding height also would not change. It was noted that although the impounding height
could be measured even where siltation had obscured the upstream toe of the dam that it would
be difficult for an Agency engineer to verify this measurement.

A member said that height is more important than the impounding capacity. The height used is
the hydraulic height.

A member suggested it would be helpful to have a geologic engineer review this concept.

It was noted that having two criteriain the table (height and impounding capacity) would it be
appropriate for the dam owner only to meet the lesser of the two.

Mr. Maroon noted a concern of creating more confusion with a different definition than what is
standard practice and that additionally there could be confusion with regard to the statute.
Because this may only apply to a small number of dams he suggested perhaps it was better
addressed as an exception or a case determination basis rather than as a standard in the
regulation.

A member asked that if at some other time the TAC could address the issue of siltation.
Consensus was to address that at alater date or to have the subcommittee address the issue.

It was al so tasked to the subcommittee to address the issue of exceptionsto the standard.

Other key changes noted by Mr. Dowling were related to proportionalizing where SDF ranges
were presented in Table 1 (lines 226 through 230), approximated crosswalk values between 50
year and 100 year flood values and PMF (lines 251 and 258), dam hazard classification based on
roads (lines 261 through 266), movement of the dam break inundation zone mapping
requirement language (lines 273 through 302), the incremental damage assessment process (lines
304 through 314), placeholder for alternative proceduresif developed (lines 316 through 320),
local government notifications (lines 322 through 327), and grandfathering language (lines 615
through 644).

At this time the committee recessed for lunch.
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Discussion of future meeting dates

Mr. Dowling explained that DCR has requested an extension that would take the regulatory
process into November. The next meeting of the TAC will be Thursday, July 27, 2006 at:

Virginia Commonwealth University
University Student Commons
Richmond Salons - 2nd Floor

907 Floyd Avenue

Richmond, Virginia 23284

Additional TAC meetings are currently scheduled for September 6 and October 11. A
subcommittee meeting for August 28" to discuss alternative procedures was also proposed.
Locations will be determined at alater date.

Members were asked to inform DCR staff if they were interested in participating in a
subcommittee to look at alternative procedures.

Mr. Dowling returned to adiscussion of the Table 1 associated language.

A member noted concern with the grandfathering provision. He suggested that the assumption
of liability by the dam owner should be the driving point in the design criteria. Thisisan issue
of downstream hazard potential. The public safety issues exist regardless of the age of the dam.

It was noted that the grandfathering clause as drafted may prevent the state from moving a great
number of dams into the conditional certified area because of the move from half PMF to afull
PMF in the regulation. Dam owners with a current conditional certificate would lose their
certificate without the grandfathering provision.

Mr. Maroon said that for clarification of the regulatory permitting process, the state would not
typically go back and revisit existing permits. He said that it islikely that a 6-year permit would
remain in that condition until the expiration date of that permit unless there were structural issues
that required a change.

It was suggested that current dams could be grandfathered until their permits expired. At the
time a new permit was sought those issues would be addressed. Another member suggested that
dams be allowed afull 6-year certification cycle. Thiswould prevent the requirement for an
immediate change with adramatic financial affect. If adam hasa current valid certificate, that
could be renewed for 6 years. That would mean that a dam would have a minimum of 6 years
and a maximum of 11 to come into compliance with the one PMF requirement.

It was also suggested that rather than following the certificate cycles that dams be given five or
six years from the effective date of the regulation to come into compliance.

There was not a consensus with regard to the issue of grandfathering.
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Mr. Maroon suggested that grandfathering might not be the right term. He noted that it was not
uncommon for regulations to have an effective date as they apply to a change in circumstances.

It was noted that this continued to be an issue of public safety and that the regulations should be
developed with regard to what isright for public safety.

It was suggested the grandfathering language be removed and the conditional permit be used as
the mechanism to address the necessary changes.

Mr. Maroon said that DCR was not comfortable with not considering some delayed effective
date for change in circumstances that is not the result of the failure of the dam owner. He noted
that some dam owners have been complying and that they should not be put into the position of
being out of compliance just because of a change in the regulations. They should be given a
reasonable amount of time.

Consensus of the committee was that DCR staff would work on language to address a delayed
effective date for future consideration by the TAC.

Following a break, the TAC continued discussion of Table 1.
Discussion began on the appropriate SDF value(s) for the low hazard dams.

A member noted that raised the question of being consistent with federal guidelines. It was
noted that the federal guideline for low hazard dams is the 100 year-flood.

Ms. Hulburt said the question was with regard to dams classified as significant small and
whether there was increased risk based on capacity.

It was noted that the capacity volume would be an indicator of the inundation zone downstream.
The height determines the flow rate and the initial velocity. Damage incurred would be
dependent upon those two factors.

The question was raised as to whether the matter could be |eft to the owner’ s engineer and the
secondary parameters could be eliminated.

Concern was expressed with regard to dam owners being able to afford to bring in an engineer.

Ms. Hulbert clarified that the discussion was to do away with height and impoundment size for a
low hazard dam and have the standard be the 100-year flood.

A member asked if height and impoundment were used for any other reason than classification.
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Staff determined that it was used for the determination of the spillway design flood and for
inclusion in the database. Further taking out those ranges might remove important information.
The height and capacity give the dam owner arange of where they are.

Ms. Hulburt asked if there was a consensus to go with the 100-year flood.

Mr. Maroon said that the stormwater management requirement is for the 100-year flood. He
noted that DCR would prefer not to have conflicting regulations.

It was suggested that applying one spillway requirement for a hazard class of dam would make
sense.

A member felt it was bad policy for the state to presume to classify adam in acertain
classification because of afuture need to upgrade. Thereisno practical way for dam owner to
effectively maintain hazard rating of the dam by restricting development. A low hazard dam of
today could turn into a high hazard downstream.

A member asked if existing dams with a 50-year design flood could be grandfathered in with the
remainder being required to go to the 100-year design.

Consensus was that small dams would be classified by the 50 year- flood design while the
remainder would be required to address the 100-year flood design.

A member said that it would save dam owners money if the committee could accept that the 6-
hour storm appliesto a basin that is less than 10 square miles and only require the 6, 12 and 24
for the larger drainage areas.

It was noted that for small watersheds, 6-hours may be adequate. However it depends on the
storage volume as well as spillway capacity. With longer storms there is more volume.

A member asked what process should be followed for a hazard classification. Additionally what
is the breech scenario?

It was noted that the hazard classification is defined by the worse case emergency.

It was noted that a sunny day breech would never rely on an EAP.

DCR will draft language to deal with the sunny day scenario.

The TAC also discussed the language relative to hazard classification based on road proximity
(lines 261 through 266). It was noted that this language required addition refinement and the

Department was directed to consider revisions.

Members were encouraged to send additional comments to DCR staff. The meeting concluded
at 4:00 p.m.
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Attachment #1

Version: Wednesday, July 12, 2006
VIRGINIA IMPOUNDING STRUCTURE REGULATIONS (8§ 4 VAC 50-20)

Part |: General

4VAC50-20-10. Authority.

This chapter is 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 (810.1-
604 et seq.), of the Code of Virginia.

Statutory Authority: 810.1-605 of the Code of Virginia.
Historical Notes: Derived from VR625-01-00 81.1, eff. February 1, 1989.

4V AC50-20-20. General provisions.

A. This chapter provides for the proper and safe design, construction, operation and
maintenance of impounding structures to protect public safety. This chapter shall not be
construed or interpreted to relieve the owner or operator of any impoundment or impounding
structure of any legal duties, obligations or liabilities incident to ownership, design, construction,
operation or maintenance.

B. Approva by the board of proposals for an impounding structure shall in no manner be
construed or interpreted as approval to capture or store waters. For information concerning
approval to capture or store waters, see Chapter 8 (862.1-107) of Title 62.1 of the Code of
Virginia, and other provisions of law as may be applicable.

C. In promulgating this chapter, the board recognizes that no impounding structure can
ever be completely "fail-safe," because of incomplete understanding of or uncertainties
associated with natural (earthquakes and floods) and manmade (sabotage) destructive forces;
with material behavior and response to those forces; and with quality control during construction.

D. Any engineering analysis required by this chapter such as plans, specifications,
hydrology, hydraulics and inspections shall be conducted by and bear the seal of a professional
engineer licensed to practice in Virginia

E. The official forms as called for by this chapter are available from the director.
[CHECK]

Statutory Authority: §10.1-605 of the Code of Virginia
Historical Notes: Derived from VR625-01-00 81.2, eff. February 1, 1989.

4V AC50-20-30. Definitions.

The following words and terms when used in this chapter shall have the following
meanings unless the context clearly indicates otherwise:

"Acre-foot" means aunit of volume equal to 43,560 cubic feet or 325,853 gallons (one
foot of depth over one acre of area).

"Agricultural purpose dams"' means dams which are less than 25 feet in height or which
create a maximum impoundment smaller than 100 acre-feet, and-are certified by the owner on

REVISED: 7/26/2006 10:53:34 AM



45
46
47
48
49
50
51
52
53

55
56
57
58
59
60
61
62
63

65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81
82
83

85
86
87

Virginia Soil and Water Conservation Board

Impounding Structure (Dam Safety) Regulations Technical Advisory Committee (TAC)
Thursday, July 13, 2006

Page 13 of 38

official forms as eenstructed-maintained-er-operated primarily for agricultural purposes, and are
approved by the Director.

“Alteration” means changes to an impounding structure that could alter or affect its
structural integrity. Alterations include, but are not limited to, changing the height or otherwise
enlarging the dam, increasing normal pool or principal spillway elevation or physical
dimensions, changing the elevation or physical dimensions of the emergency spillway,
conducting necessary repairs or structural maintenance, or removing the impounding structure.
Alterations do not include normal operation and maintenance.

"Alteration permit" means a permit required for ehanges-any alteration to an impounding
structureiehat—eeu#d—attepepea‘ieet—rts&meturakmtegﬁiey Alterations reguiring a permit include,

"Board" meansthe Virginia Soil and Water Conservation Board.

"Conditional operation and maintenance certificate" means a certificate required for
impounding structures with deficiencies.

“Construction” means the construction of a new impounding structure.

"Construction permit” means a permit required for the construction of a new impounding
structure.

"Dam break inundation zone" means the area downstream of a dam that would be
inundated or otherwise directly affected by the failure of adam.

“Department” means the Virginia Department of Conservation and Recreation.

"Design flood" means the cal culated volume of runoff and the resulting peak discharge
utilized in the evaluation, design, construction, operation and maintenance of the impounding
structure.

"Design freeboard” means the vertical distance between the maximum elevation of the
design flood and the top of the impounding structure.

"Director" means the Director of the Department of Conservation and Recreation or his
designee.

“Drill”_ means atype of emergency action plan exercise that tests, develops, or maintains
skills in an emergency response procedure. During adrill, participants perform an in-house
exercise to verify telephone numbers and other means of communication along with the dam
owner’sresponse. A drill is considered a necessary part of ongoing training.

“Emergency Action Plan or EAP” means aformal document that identifies potential dam
emergency conditions and specifies preplanned actions to be followed to minimize loss of life
and property damage. The EAP specifies actions the dam owner must take to minimize or
aleviate safety issues at the dam. It contains procedures and information to assist the dam owner
inissuing early warning and notification messages to responsible emergency management
authorities. It shall also contain dam break inundation zone maps as required to show emergency
management authorities the critical areas for action in case of emergency.

“Emergency Action Plan Exercise” means an activity designed to promote emergency
preparedness; test or evaluate EAPS, procedures, or facilities; train personnel in emergency
management duties; and demonstrate operational capability. In response to a simulated event,
exercises consist of the performance of duties, tasks, or operations very similar to the way they
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would be performed in areal emergency. An exercise may include but not be limited to drills
and tabletop exercises.

"Height" means the structural height of an impounding structure. If the impounding
structure spans a stream or watercourse, height means the vertical distance from the natural bed
of the stream or watercourse measured at the downstream toe of the impounding structure to the
top of the impounding structure. If the impounding structure does not span a stream or
watercourse, height means the vertical distance from the lowest elevation of the outside limit of
the barrier to the top of the impounding structure.

"Impounding structure" means a man-made deviee 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 termincludes: (i) all damsthat are 25 feet or greater in height and that
create an impoundment capacity of 15 acre-feet or greater, and (ii) all damsthat are six feet or
greater in height and that create an impoundment capacity of 50 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; (¢) dams eenstructed-maintained-or operated primarily for
agricultural purposes which are less than 25 feet in height or which create a maximum
impoundment capacity smaller than 100 acre-feet; (d) water or silt retaining dams approved
pursuant to 845.1-222 or 845.1-225.1 of the Code of Virginia; or (e) obstructionsin acanal used
to raise or lower water.

"Impoundment™ means a body of water or other materials the storage of which is caused
by any |mpound| ng Structure

L|fe of the |mpound| ng structure and "life of the proj ect mean that period of time for
which the impounding structure is designed and planned to perform effectively, including the
time required to remove the structure when it is no longer capable of functioning as planned and
designed.

"Maximum impounding capacity” means the volume in acre-feet that is capable of being
impounded at the top of the impounding structure.

“Maximum impounding height” means the maximum retention height of an impounding
structure. If the impounding structure spans a stream or watercourse, maximum impounding
height means the vertical distance from the natural bed of the stream or watercourse measured at
the upstream toe of the impounding structure to the top of the impounding structure. |f the
impounding structure does not span a stream or watercourse, maximum impounding height
means the vertical distance from the lowest elevation of the inside limit of the barrier to the top
of the impounding structure.

"Normal impounding capacity” means the volume in acre-feet that is capable of being
impounded at the elevation of the crest of the lowest ungated outlet from the impoundment.

"Operation and maintenance certificate” means a certificate required for the operation and
maintenance of all impounding structures.

"Owner" means the owner of the land on which an impounding structure is situated, the
holder of an easement permitting the construction of an impounding structure and any person or
entity agreeing to maintain an impounding structure. The term "owner" includes the
Commonwealth or any of its political subdivisions, including but not limited to sanitation district
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commissions and authorities. Also included are any public or private institutions, corporations,
associations, firms or companies organized or existing under the laws of this Commonwealth or
any other state or country, as well as any person or group of persons acting individually or as a
group.

“Tabletop Exercise”_means a type of emergency action plan exercise that involves a
meeting of the dam owner and the state and local emergency management officialsin a
conference room environment. The format is usually informal with minimum stress involved.
The exercise begins with the description of a simulated event and proceeds with discussions by
the participants to evaluate the EAP and response procedures and to resolve concerns regarding
coordination and responsibilities.

"Top of the impounding structure" means the lowest point of the nonoverflow section of
the impounding structure.

"Watercourse" means a natural channel having awell-defined bed and banks and in
which water flows when it normally does flow.

Statutory Authority: §10.1-605 of the Code of Virginia.

Historical Notes: Derived from VR625-01-00 81.3, eff. February 1, 1989; Amended, Virginia Register Volume 18,
Issue 14, eff. July 1, 2002.

Effect of Amendment: The July 1, 2002 amendment revised the definitions for "director" and "impounding structure".

4V AC50-20-40. Classes of impounding structures.
A. Impounding structures shall be classified in one of feur three categories according to
size and hazard potentlal as deflned in sabseetlen-&ef—thrrsseetlenand Table 1. Slze

B. For the purpose of this chapter, 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 |mpound|ng structure or appurtenant facrlltles

5 C Such size and hazard potentlal classmcatrons shaII be propo&d by the owner and

shall be subject to approval by the director. Present and prejected-development-of planned land-
use in the dam break inundation zones downstream from the impounding structure shall be

considered in determining the classification.
6 D. Impounding structures shall be subject to reclassification by the Board as necessary.
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177
178 Statutory Authority: §10.1-605 of the Code of Virginia.
179 Historical Notes: Derived from VR625-01-00 §1.4, eff. February 1, 1989.
180
181 4VAC50-20-50. Performance standardsrequired for impounding structures.
182 A. 1. In accordance with the definitions provided by Virginia Code § 10.1-604 and
183 4VAC50-20-30, an impounding structure shall be requlated if the dam is 25 feet or greater in
184 height and creates a maximum impounding capacity of 15 acre-feet or greater, or the dam is six
185 feet or greater in height and creates a maximum impounding capacity of 50 acre-feet or greater
186 andis not otherwise exempt from regulation by the Code of Virginia. Impounding structures
187 exempted are those that are:
188 a licensed by the State Corporation Commission that are subject to a safety inspection
189  program;
190 b. owned or licensed by the United States government;
191 c. operated primarily for agricultural purposes which are less than 25 feet in height or
192  which create a maximum impoundment capacity smaller than 100 acre-feet;
193 d. water or silt retaining dams approved pursuant to 845.1-222 or 845.1-225.1 of the
194  Code of Virginia; or
195 e. obstructions in a canal used to raise or lower water.
196 Impounding structures of regulated size and not exempted shall be constructed, operated
197  and maintained such that they perform in accordance with their design and purpose throughout
198 thelife of the project. For rew-impounding structures, the spillway(s) capacity shall perform at a
199  minimum to safely pass the appropriate spillway design flood as determined in Table 1 unless
200 otherwise grandfathered pursuant to 4 VAC 50-20-130. For the purposes of utilizing Table 1,
201  Maximum Impounding Capacity and Maximum Impounding Height shall be determined in
202  accordance with the definitions provided in 4 VAC 50-20-30.
203
204 TABLE 1--Impounding Structur e Regulations
205
Hazard Classof — Hazard-Potentia-H SIZE CLASSIFICATION Spillway
Dam? erpeundmg&memre Maximum | mpounding Maximum Impounding Design
Capacity (Ac-Ft)*3 Height(Fty®2 Flood (SDF)®
HIGH Probablelessof All* Al PMP
' Econemic Loss Medium—>1.,000-& <50,000  >40& <100 PME
Smal—>50-& <1000 >258& <40 H2 PMF-to-PMF
SIGNIFICANT  PessibleLessof Life: Large > 50,000 >100 PMF
Appreciable Medium > 1,000 & <50,000 >40& <100 12 .50 PMF to PMF
H EconomiclLoss Small >5015& < 1,000 >258 <40 100-YR to 42 .50 PMF
LOW NoLossof Life Large > 50,000 >100 142 .50 PMF to PMF
Expected:-Minimal Medium > 1,000 & <50,000 >40& <100 100-YR to /2 .50 PMF
H EconomicLoss Small >5015& < 1,000 >258 <40 50-Y R%€ to 100-Y R®Z

REVISED: 7/26/2006 10:53:34 AM



206
207
208
209
210
211
212
213
214
215
216
217
218
219
220
221
222
223
224
225
226
227
228
229
230
231
232
233
234
235
236
237
238
239
240
241
242
243
244

Virginia Soil and Water Conservation Board
Impounding Structure (Dam Safety) Regulations Technical Advisory Committee (TAC)
Thursday, July 13, 2006

Page 17 of 38
No-Lossof Life >50 =25 (both) 50-YR to-100-YR
Economiclossto =100
Others ~agricultural)

2. Hazard classes of dams are as follows:

High Hazard Potential is defined where an impounding structure (dam) failure will
probably cause the |oss of life or serious economic damage to occupied building(s), industrial or
commercial facilities, primary public utilities, major public roadways, railroads or personal
property.

Significant Hazard Potential is defined where an impounding structure (dam) failure may
cause the loss of life or appreciable economic damage to occupied building(s), industrial or
commercial facilities, secondary public utilities, secondary public roadways, railroads or
personal property.

Low Hazard Potential is defined where an impounding structure (dam) failure would
result in no probable loss of life and would cause no more than minimal economic damage to
occupied building(s), industrial or commercial facilities, secondary public utilities, secondary
public roadwavs ra|lroads or personal propertv

3. 2! govern: The appropriate
sizec aseflcanon is determl ned bv the Iarqest Size associ ated Wlth the maximum impounding
capacity and maximum impounding height of the impounding structure.

b 4. 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 asto safely pa$ the approprlate SDF Where arange of SDF isindicated, themagnitude that

ates —proportionalize the maximum
|mpound| ng height and maximum |mpound| nq capacity within the appropriate size classification
and apply the maximum proportion within the SDF range to determine the appropriate SDF.
Reductions in the established SDF may be evaluated throuqh the use of mcremental damaqe

he sale a'a

€5 PMF Probable maximum rood—'Fh+srmeans |sthe flood that mlght 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
preci pltatlon (PM P) avallablefrom the Natlonal Weather Service, NOAA. Jrneemeeaeeﬁeeal

pFaetree+n—speemeeae&e Any devlatl on in the appllcatlon of establlshed devel opmentaJ

procedures must be explained and justified by the owner’s engineer. The owner’ s engineer must
run the PMF for 6, 12 and 24 hour durations, using the inflow hydrograph that creates the largest
peak inflow for non-failure and failure analyses. It is expected that generally the 6-hour storm
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duration applies to small, less than 10 square mile, drainage basins. Present and planned land-
use conditions shall be considered in determining the runoff characteristics of the drainage area.

d 6. 50-Yr: 50-year flood. This means the flood magnitude expected to be equaled or
exceeded on the average of oncein 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. For the
purposes of determining compliance of an impounding structure with the Spillway Design Flood
(SDF), it shall be acceptable to substitute 0.15 PMF for the 50-year flood value. Present and
planned land-use conditions shall be considered in determining the runoff characteristics of the
drainage area.

e7.100-Yr: 100-year flood. This means the flood magnitude expected to be equaled or
exceeded on the average of oncein 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. For the
purposes of determining compliance of an impounding structure with the Spillway Design Flood
(SDF), it shall be acceptable to substitute 0.20 PMF for the 100-year flood value. Present and
planned land-use conditions shall be considered in determining the runoff characteristics of the
drainage area.

B. When there is aroad across the dam or below the dam, the classification of the dam
shall take into account the following:

1. If theroad is public, state maintained, or used by severa families, then the damisto be
classified at aminimum as a Significant (11) Hazard Class; and

2. If theroad is private, not maintained by the state and only used by the owner, owner’s
family and guests then the dam isto be classified at aminimum asalLow (I11) Class.

Statutory Authority: §10.1-605 of the Code of Virginia.

Historical Notes: Derived from VR625-01-00 81.5, eff. February 1, 1989; Amended, Virginia Register Volume 18,
Issue 14, eff. July 1, 2002.

Effect of Amendment: The July 1, 2002 amendment corrected the "greater than" and "equal than" signsin Table 1.

4V AC50-20-52. Dam break inundation zone mapping.

A. All dam owners must provide inundation maps representing the impacts that would
occur should their dam fail. High and Significant Hazard dams shall provide detailed dam break
inundation zone maps in accordance with the requirements setout in subsection B. Low Hazard
dams shall require a sSimple map demonstrating the general inundation that results from a dam
fallure.

B. The requirements for a dam break inundation map for High and Significant Hazard
dams are asfollows:

1. Maps shall be developed for both the sunny day failure condition and the Spillway
Design Flood failure condition to show the expected extremes in peak water surface elevations,
travel times of the front of the dam break flood wave to critical locations, and distances
downstream between the two scenarios. A sunny day failure must be modeled starting with the
reservoir at normal pool and assuming that the total failure will take between 0.5 and 3 hours
with afailure width of ¥z to twice the height of the dam and side slopes of |ess than
Horizontal/Vertical and failure beginning when the reservoir is near the storm generated peak
reservoir elevation. Inundation mapping should extend downstream until the breach flood wave
would be non-damaging.
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2. The map(s) shall be developed at a scale sufficient to graphically display downstream
inhabited areas and structures, roads, and other pertinent structures on the map within the
identified inundation area that may be subject to possible danger. To the maximum extent
practicable, the inundation maps should be supplemented with water surface profiles at critical
areas showing the water surface elevation prior to failure and the peak water surface elevation
after failure. Thelist of downstream residents with their tel ephone numbers should whenever
possible be plotted on the map for easy reference in the case of emergencies.

3. Sincelocal officials are likely to use the maps for evacuation purposes, a note should
be included on the map to advise that, because of the method, procedures, and assumptions used
to develop the flooded areas, the limits of flooding shown and flood wave travel times are
approximate and should be used only as a guideline for establishing evacuation zones. Actual
areas inundated will depend on actual failure conditions and may differ from areas shown on the

maps.

4V AC50-20-54. | ncremental damage assessment.

Once the owner’s engineer has determined the required spillway design flood through
application of Table 1, further analysis may be performed to evaluate the incremental damage
assessment. This assessment may be used to lower the spillway design flood to the flood that
would not cause additional death or property damage due to a dam failure over that which would
occur without failure. This analysiswill require detailed computer modeling that produces water
surface elevations at each structure that may be impacted downstream of the dam. Water depths
greater than two feet and overbank flow velocities greater than three feet per second shall be
used to determine impacts to persons or property. Water depth changes less than two feet and
overbank flow velocities less than three feet per second may be considered as ineffective to
structures downstream of the dam.

4V AC50-20-56. Alter native procedur es (decision matrix) assessment.
NOIRA placeholder: “ establish 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”

4V AC50-20-58. L ocal gover nment notifications.

For each certificate issued, the dam owner shall send to the appropriate local government
acopy of the certificate and a description and map showing the area that could be affected by the
breach. This notification would also serve to advise the locality that if development occursin the
dam break inundation zone that this could adversely affect the classification of the dam and
reguire significant expenses to upgrade the dam.

Part |1: Permit Requirements

4V AC50-20-60. Required per mits.
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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 #r-a
manner-which-would-petentialhy-affectits structaral-Htegrity until the board has issued an
alteration permit, or in the case of an emergency, authorization is obtained from the director. The
permit requirement may be waived if the director determines that the alteration of improvement
will not substantialy alter or affect the structural mtegrlty of the impounding structure.

C When the board receives an appl |cat|on for any permlt to construct or alter an
impounding structure, the director shall inform the government of any jurisdiction which might
be affected by the permit application.

D. In evaluating construction and alteration permit applications the director shall use the
most current design criteria and standards referenced in 4V AC50-20-320 of this chapter.

Statutory Authority: §10.1-605 of the Code of Virginia
Historical Notes: Derived from VR625-01-00 82.1, eff. February 1, 1989.

4V AC50-20-70. Construction per mits.

A. Prior to preparing the complete design report for a construction permit, applicants are
encouraged to seek approval of the project concept from the director. For this purpose the
applicant should submit a general description of subdivisions 1 through 4 of subsection B of this
section and subdivisions 1 and 2 of this subsection:

1. Proposed design criteria and a description of the size, ground cover conditions, extent
of current development of the watershed, jurisdictional comprehensive planning for development
of the watershed, and the geologic and the geotechnical engineering assumptions used to
determine the foundations and materials to be used.

2. Preliminary drawings of a general nature, including cross sections, plans and profiles
of the impounding structure, proposed pool levels and types of spillway(s).

B. An applicant for a construction permit shall submit a design report on official forms.
The design report shall be prepared in accordance with 4V AC50-20-240 and shall include the
following information:

1. A description of the impounding structure and appurtenances and a proposed
classification conforming with this chapter. The description shall include a statement of the
purposes for which the impoundment and impounding structure are to be used.

2. A description of properties |ocated in the dam break inundation zone downstream from
the site of the proposed impounding structure, including the location and number of residential
structures, buildings, roads, utilities and other property that would be endangered should the
impounding structure fail.

3. A statement from the governing body of the local political subdivision or other
evidence confirming that body is aware of the proposal to build an impounding structure and of
the land use classifications applicable to the dam break inundation zone.

4. Maps showing the location of the proposed impounding structure that include: the
county or city in which the proposed impounding structure would be located, the location of
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roads, access to the site and the outline of the impoundment. Existing aerial photographs or
existing topographic maps may be used for this purpose.

5. A report of the geotechnical investigations of the foundation soils or bedrock and of
the materials to be used to construct the impounding structure.

6. Design assumptions and analyses sufficient to indicate that the impounding structure
will be stable during its construction and during the life of the impounding structure under all
conditions of reservoir operations, including rapid filling and rapid drawdown of the
impoundment.

7. Evaluation of the stability of the reservoir rim areain order to safeguard against
reservoir rim slides of such magnitude as to create waves capable of overtopping the impounding
structure and confirmation of rim stability during seismic activity.

8. Design assumptions and analyses sufficient to indicate that seepage in, around, through
or under the impounding structure, foundation and abutments will be reasonably and practically
controlled so that internal or external forces or results thereof will not endanger the stability of
the impounding structure.

9. Calculations and assumptions relative to design of the spillway or spillways. Spillway
capacity shall conform to the criteriaof Table 1.

10. Provisions to ensure that the impounding structure and appurtenances will be
protected against deterioration or erosion due to freezing and thawing, wind and rain or any
combination thereof.

11. Other pertinent design data, assumptions and analyses commensurate with the nature
of the particular impounding structure and specific site conditions, including when required by
the-director this chapter, a plan and profile of the dam break inundation zones.

12. Erosion and sediment control plans to minimize soil erosion and sedimentation during
all phases of construction, operation and maintenance. Projects shall be in compliance with local
erosion and sediment control ordinances.

13. A description of the techniques to be used to divert stream flow during construction
so as to prevent hazard to life, health and property. Such diversion plans shall also bein
accordance with applicable environmental |aws.

14. A plan of quality control testing to confirm that construction materials and methods
meet the design requirements set forth in the specifications.

15. A proposed schedule indicating construction sequence and time to completion.

16. Plans and specifications as required by 4V AC50-20-310.

17. An emergency action plan en-offictal-forms devel oped in accordance with 4V AC50-
20-175 and evidence that a-copy the required copies of such plan has have been filed with the
Department, the local organization for emergency management and the State Department of
Emergency Management. The plan shall include a method of providing notification and warning
to persons downstream, other affected persons or property owners and local authoritiesin the
event of aflood hazard or the potential or impending failure of the impounding structure.

18. A proposed impoundment and impounding structure operation and maintenance plan
on official forms certified by alicensed professional engineer. This plan shall include a safety
inspection schedule and shall place particular emphasis on operating and maintaining the
impounding structure in keeping with the project design, so as to maintain its structural integrity
and safety during both normal and abnormal conditions which may reasonably be expected to
occur during its planned life.
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19. Place holder for stormwater conﬁruction permit requirement language.

C. The director or the applicant may request a conference to facilitate review of the
applicant's proposal.

D. The owner shall certify in writing that the operation and maintenance plan as approved
by the board will be adhered to during the life of the project except in cases of unanticipated
emergency requiring departure therefrom in order to mitigate hazard to life and property. Atsdeh
thme In the case of an emergency, the owner's engineer, and-the director, and other specified
contacts shall be notified in accordance with the emergency action plan developed in accordance
with 4VAC50-20-175.

E. If the submission is not acceptable, the director shall inform the applicant within 60
days and shall explain what changes are required for an acceptable submission.

F. Within 120 days of receipt of an acceptable design report the board shall act on the
application.

G. Prior to and during construction the owner shall notify the director of any proposed
changes from the approved design, plans, specifications, or operation and maintenance plan.
Approval shall be obtained from the director prior to the construction or installation of any
changes that will affect the stability of the impounding structure.

H. The construction permit shall be valid for the construction schedule specified in the
approved design report. The construction schedule may be amended by the director for good
cause at the request of the applicant.

|. Construction must commence within two years after the permit isissued. If
construction does not commence within two years after the permit isissued, the permit shall
expire, except that the applicant may petition the board for extension of the two-year period and
the board may extend such period for good cause.

J. The director may reveke-a-construetionpermit issue a temporary stop work order
pursuant to 8 10.1-612.1 of the Code of Virginia and take any other action authorized by the
Dam Safety Act (8 10.1-604 et seq. of the Code of Virginia) if any of the permit terms are

viol ated orif constructron is conducted in amanner hazardous to downstream Irfe or property

K. The owner's licensed professional engineer shall advise the director when the
impounding structure may safely impound water. The director shall acknowledge this statement
within 10 days after which the impoundment may be filled under the engineer's supervision. The
director's acknowledgement shall act as atemporary operation and maintenance certificate until
an operation and maintenance certificate has been applied for and issued in accordance with
4V AC50-20-110.

Statutory Authority: §10.1-605 of the Code of Virginia

Historical Notes: Derived from VR625-01-00 82.2, eff. February 1, 1989; Amended, Virginia Register Volume 18,
Issue 14, eff. July 1, 2002.

Effect of Amendment: The July 1, 2002 amendment, in the second sentence of subsection A, changed "items" to
"subdivisions' twice, inserted "of this section" and "of this subsection™, and deleted "below" after "1 and 2"; in
subsections B and K, and in paragraph B 16, deleted "of this chapter” after theVV ACcitation; and, in paragraph B 17,
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466 inserted "organization for emergency management", inserted "the" before " State Department”, and changed " Services"
467 to "Management” after "Emergency”.
468
469  4VAC50-20-80. Alterations permits.
470 A. Application for a permit to alter an impounding structure in ways which would

471  potentially affect its structural integrity shall be made on official forms. The application shall
472  clearly describe the proposed work with appropriately detailed plans and specifications.

473 B. Alterations which would potentially affect the structural integrity of an impounding
474 structure include, but are not limited to, changing s the height_or otherwise enlarging the dam,
475  increasing the-normal pool or principal spillway elevation or physical dimensions, changing the
476  elevation or physical dimensions of the emergency spillway, conducting necessary repairs or
477  structural maintenance, or removing the impounding structure.

478 C. Where feasible an application for an alteration permit shall also include plans and
479  gpecifications for adeviceto allow for draining the impoundment if such does not exist.

480 D. If the submission is not acceptable, the director shall inform the applicant within 60
481 daysand shall explain what changes are required for an acceptable submission.

482 E. Within 120 days of receipt of an acceptable application, the board shall act on the
483  application.

484 F. Each alteration permit shall contain an expiration date that shall not extend past two
485  yearsfrom the date of issuance.

486

487  Statutory Authority: §10.1-605 of the Code of Virginia.

488 Historical Notes: Derived from VR625-01-00 §2.3, eff. February 1, 1989.

489

490 4VAC50-20-90. Transfer of permits.

491 Prior to the transfer of ownership of a permitted impounding structure the permittee shall

492  notify the director in writing and the new owner shall file atransfer application on official forms.
493  The new owner shall amend the existing permit application as necessary and shall certify to the
494  director that he is aware of and will comply with all of the requirements and conditions of the
495  permit.

496

497 Statutory Authority: §10.1-605 of the Code of Virginia
498 Historical Notes: Derived from VR625-01-00 82.4, eff. February 1, 1989.
499

500 Part |11: Certificate Requirements

501

502 4VAC50-20-100. Operation and maintenance certificates.

503 A. A Class| Operation and Maintenance Certificate is required for a Class | Hazard

504  potential impounding structure. The certificate shall be for aterm of six years. It shall be updated
505  based upon the filing of a new reinspection report certified by a licensed professional engineer
506 every two years.
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B. A Class |1 Operation and Maintenance Certificate is required for a Class |l Hazard
potential impounding structure. The certificate shall be for aterm of six years. It shall be updated
based upon the filing of a new reinspection report certified by alicensed professional engineer
every three years.

C. A Class 11 Operation and Maintenance Certificate is required for a Class |11 Hazard
potential impounding structure. The certificate shall be for aterm of six years.

D. Theowner of aClassl, Il or 111 impounding structure shall provide the director an
annual owner's inspection report on official formsin years when no licensed professional
reinspection is required and may be done by the owner or his representative.

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

F. The owner of aClass|, Il or 11 impounding structure shall apply for the renewal of the
Six year operation and maintenance certificate 90 days prior to its expiration in accordance with
4V AC50-20-120 of this chapter.

G. A Class 1V impounding structure will not require an operation and maintenance
certificate. An inventory report is to be prepared as provided in 4VAC50-20-120 B and filed by
the owner on asix-year interval, and an owners inspection report filed annually.

H. 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.

|. The owner of any impounding structure shall meet the emergency action plan submittal
requirements setout in 4VAC50-20-175.

Statutory Authority: 810.1-605 of the Code of Virginia.
Historical Notes: Derived from VR625-01-00 §3.1, eff. February 1, 1989.

4V AC50-20-110. Oper ation and maintenance certificate for newly constructed impounding
structures.

A. Within 180 days after completion of the construction of an impounding structure, the
owner shall submit:

1. A complete set of as-built drawings certified by alicensed professiona engineer and
an as-built report on official forms.

2. A copy of acertificate from the licensed professional engineer who has inspected the
impounding structure during construction certifying that, to the best of his judgment, knowledge
and belief, the impounding structure and its appurtenances were constructed in conformance with
the plans, specifications, drawings and other requirements approved by the board.

3. A copy of the operation and maintenance plan and-emergeney-actionplan submitted
with the design report including any changes required by the director. The emergency action
plan shall also be updated as necessary and resubmitted at this time.

B. If the director finds that the operation and maintenance plan or emergency action plan
developed in accordance with 4V AC50-20-175 is deficient, he shall return it to the owner within
60 days with suggestions for revision.
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C. Within 60 days of receipt of the items listed in subsection A above, if the board finds
that adequate provision has been made for the safe operation and maintenance of the impounding
structure, the board shall issue an operation and maintenance certificate.

Statutory Authority: 810.1-605 of the Code of Virginia.
Historical Notes: Derived from VR625-01-00 83.2, eff. February 1, 1989.

4V AC50-20-120. Oper ation and maintenance certificatesfor existing impounding
structures.

A. Any owner of an impounding structure other than a Class IV impounding structure
which has already filed an inventory report that does not have an operation and maintenance
certificate or any owner renewing an operation and maintenance certificate shall file an
application with the board.

B. The application for an operation and maintenance certificate shall be on official forms
and shall include:

1. A reinspection report for Class | and Il impounding structures. The reinspection report
shall include an update of conditions of the impounding structure based on a previous safety
inspection as required by the board, a previous reinspection report or an as-built report.

2. Aninventory report for Class |11 impounding structures. The inventory report shall
include:

a. The name and location of the impounding structure and the name of the owner.

b. The description and dimensions of the impounding structure, the spillways, the
reservoir and the drainage area.

c. The history of the impounding structure which shall include the design, construction,
repairs, inspections and whether the structure has ever been overtopped.

d. Observations of the condition of the impounding structure, reservoir, and upstream and
downstream areas.

e. Any changesin the impounding structure, reservoir, and upstream and downstream
areas.

f. Recommendations for remedial work.

3. An impoundment and impounding structure operation and maintenance plan certified
by alicensed professional engineer. This plan shall place particular emphasis on operating and
maintai ning the impounding structure in keeping with the project design in such manner asto
maintain its structural integrity and safety during both normal and abnormal conditions which
may reasonably be expected to occur during its planned life. The safety inspection report
required by the board should be sufficient to serve as the basis for the operation and maintenance
plan for aClass| and Class || impounding structure. For a Class 111 impounding structure, the
operation and maintenance plan shall be based on the data provided in the inventory report.

4. An emergency action plan developed in accordance with 4VAC50-20-175 and
evidence that a-cepy the required copies of such plan has have been filed with the Department,
the local organization for emergency management and the State Department of Emergency
Management. The plan shall include a method of providing notification and warning to persons
downstream, other affected persons or property owners and local authoritiesin the event of a
flood hazard or the potential or impending failure of the impounding structure.
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C. The owner shall certify in writing that the operation and maintenance plan approved
by the board will be adhered to during the life of the project except in cases of emergency
requiring departure therefrom in order to mitigate hazard to life and property, at which time the
owner's engineer , ang-the director , and other specified contacts shall be notified in accordance
with the emergency action plan developed in accordance with 4V AC50-20-175.

D. If the director finds that the operation and maintenance plan or emergency action plan
developed in accordance with 4V AC50-20-175 is deficient, he shall return it to the owner within
60 days with suggestions for revision to meet the specified minimum requirements.

E. Within 60 days of receipt of an acceptable application if the board finds that adequate
provision has been made for the safe operation and maintenance of the impounding structure, the
board shall issue an operation and maintenance certificate.

Statutory Authority: §10.1-605 of the Code of Virginia
Historical Notes.Derived from VR625-01-00 83.3, eff. February 1, 1989; Amended, Virginia

Register Volume 18, Issue 14, eff. July 1, 2002.
Effect of Amendment: The July 1, 2002 amendment, in paragraph B 1, substituted "previous safety inspection as
required by the board" for "Phase | or Phase || inspection as established by the U.S. Army Corps of Engineers'; in the
third sentence of paragraph B 3, substituted "safety inspection report required by the board" for "Phase | Inspection
Report"; and, in paragraph B 4, substituted "local organization for emergency management and the State Department of
Emergency Management" for "local and State Department of Emergency Services'.

4V AC50-20-130. Existing-Hnpeounding Grandfathering of certain impounding structures

A. High hazard dams that possess a valid operation and maintenance certificate and are
less than 40 feet in size and have arequired SDF of |ess than a PMF shall not be required to
upgrade to afull PMF until such time as the impounding structure requires other alteration
related to the integrity of the structure.

B. For impounding structures where the state has prior determined arequired SDF value
that is |ess than the higher value arrived at by proportionalizing the maximum impounding height
and maximum impounding capacity within the appropriate size classification, shall not be
reguired to upgrade to the proportionalized SDF value until such time as the impounding
structure requires other structural repairs.

AQ. \ViEaTa\VAla ~ilalallaalalalllaTalaalaal M« ES\A/

board may reissue an operation and maintenance certificate for sueh those structures
grandfathered pursuant to subsections A and B provided that:
1. Operation and maintenance is determined by the director to be satisfactory and up to

date;

2. Thedam is not in need of other alteration related to the integrity of the structure;

3. Emergency Action Plan requirements setout in 4 VAC 50-20-175 have been satisfied;

2 4. Annual owner's inspection reports have been consistently filed with, and are
considered satisfactory, by the director;

3 5. The applicant proves in accordance with the current design procedures and
references of 4V AC50-20-320 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
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4 6. The owner SaIISerS aII speual reqw rements |mposed by the board

Statutory Authority: §10.1-605 of the Code of Virginia
Historical Notes: Derived from VR625-01-00 83.4, eff. February 1, 1989.

Statutory Authority: §10.1-605 of the Code of Virginia
Historical Notes: Derived from VR625-01-00 83.5, eff. February 1, 1989.

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 conditiona operation and maintenance certificate for Class|, Il and 111
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 in accordance with the procedures of
4V AC50-20-120 provided that annual owner inspection reports are on file, and the board
determines that the owner is proceeding with the necessary corrective actions.

D. Once the deficiencies are corrected, the board shall issue an operation and
maintenance certificate based upon any required revisions to the original application.

E. The owner of any impounding structure, whether under conditional certificate or
otherwise, shall meet the emergency action plan requirements setout in 4VAC50-20-175.

Statutory Authority: 810.1-605 of the Code of Virginia.
Historical Notes: Derived from VR625-01-00 §3.6, eff. February 1, 1989.

4V AC50-20-160. Additional operation and maintenance r equirements.

A. The owner of an impounding structure shall not, through action or inaction, cause or
allow such structure to impound water following receipt of awritten report from the owner's
engineer that the impounding structure will not safely impound water.

B. In accordance with § 10.1-609.2 of the Code of Virginia, dam owners shall not permit
the growth of trees and other woody vegetation and shall remove any such vegetation from the
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slopes and crest of embankments and the emergency spillway area, and within a distance of 25
feet from the toe of the embankment and abutments of the dam.

Statutory Authority: 810.1-605 of the Code of Virginia.
Historical Notes: Derived from VR625-01-00 83.7, eff. February 1, 1989.

4V AC50-20-170. Transfer of certificates.

Prior to the transfer of ownership of an impounding structure the certificate holder shall
notify the director in writing and the new owner shall file atransfer application on official forms.
The new owner may elect to continue the current operation and maintenance certificate for the
remaining term or he may apply for anew certificate in accordance with 4VAC50-20-120. If the
owner elects to continue the existing certificate he shall amend the existing certificate application
as necessary and shall certify to the director that he is aware of and will comply with all of the
reguirements and conditions of the certificate.

Statutory Authority: 810.1-605 of the Code of Virginia.
Historical Notes: Derived from VR625-01-00 83.8, eff. February 1, 1989.

4V AC50-20-175. Emergency Action Plans.

A. In order to minimize the loss of life and property damage during potential emergency
conditions at a dam, and to ensure effective, timely action is taken should a dam emergency
occur, an EAP shall be required for each impounding structure. The emergency action plans
shall be coordinated with the Department of Emergency Management in accordance with 844-
146.18. The plans required by these regulations shall be incorporated into local and inter-
jurisdictional emergency plans pursuant to 844-146.19.

B. It isthe dam owner’ s responsibility to develop, maintain, exercise, and implement a
site-specific EAP.

C. An EAP shall be submitted every six years. For aHigh, Significant, or Low hazard
impounding structure, the EAP shall be submitted with the dam owner’ s renewal of their
operation and maintenance certificate application.

D. It isimperative that the dam owner furnish all holders of the EAP section updates to
the EAP immediately upon becoming aware of necessary changes to keep the EAP workable.
Should adam be reclassified, an emergency action plan in accordance with this section shall be
submitted.

E. A drill shall be conducted annually for each High, Significant, or Low hazard
impounding structure. A table-top exercise shall be conducted once every 3 years for High, and
Significant hazard structures. Owners shall certify to the Department annually that an exercise
has been completed and the statement shall include a critique of the exercise and any revisions or
updates to the plan or a statement that no revisions or updates are needed.

F. Dam owners shall test existing monitoring, sensing, and warning equipment at
remote/unattended dams at |east twice per year and maintain a record of such tests.

G. An EAP shall contain the following seven basic el ements unless otherwise specified in
this subsection.
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1. Notification chart - A notification chart shall be included for all classes of dams that
shows who is to be notified, by whom, and in what priority. The notification chart shall include
contact information that assures 24-hour tel ephone coverage for al responsible parties.

2. Emergency Detection, Evaluation, and Classification - The plan shall include a
discussion of the procedures for timely and reliable detection, evaluation, and classification of an
emergency situation to ensure that the appropriate course of action is taken based on the urgency
of the situation. Where appropriate, the situations should address dam breaks that are imminent
or in progress, a situation where the potential for dam failureis rapidly developing, and a
situation where the threat is slowly developing.

3. Responsibilities — The plan shall specify a determination of responsibility for EAP-
related tasks. The EAP shall also clearly designate the responsible party for making the decision
that an emergency condition no longer exists at the dam.

4. Preparedness — The plan shall include a section that describes preparedness actions to
be taken both before and following development of emergency conditions.

5. Dam Break Inundation Maps — The plan shall include an inundation map that
delineates the areas that would be flooded as aresult of adam failure. All propertiesidentified
within the dam break inundation zone shall be incorporated into the EAP’ s dam break inundation
zone map to ensure the proper notification of persons downstream and other affected persons or
property ownersin the event of aflood hazard or the impending failure of the impounding
structure. Such maps shall be developed in accordance with 4V AC50-20-52.

6. Appendices - The appendices shall contain information that supports and supplements
the material used in the development and maintenance of the EAP such as analyses of dam break
floods; plans for training, exercising, updating, and posting the EAP; and other site-specific
concerns.

7. Certification — The plan shall include a section that is signed by all partiesinvolved in
the plan, where they indicate their approval of the plan and agree to their responsibilities for its
execution.

Table X: Emergency Action Plan Requirement Summary
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H. The development of the EAP shall be coordinated with all entities, jurisdictions, and
agencies that would be affected by a dam failure or that have statutory responsibilities for
warning, evacuation, and post-flood actions. Consultation with state and local emergency
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management officials at appropriate levels of management responsible for warning and
evacuation of the public is essential to ensure that there is agreement on their individual and
group responsibilities.
|. The EAP shall at aminimum be filed with the Department, the local organization for
emergency management, and the State Department of Emergency Management. Two copies
shall be provided to the Department.
J. Thefollowing format shall be used as necessary to address the reguirements of this
section.
Title Page/Cover Sheet
Table of Contents
|. Certifications
[1. Notification Flowchart
[11. Statement of Purpose
V. Project Description
V. Emergency Detection, Evaluation, and Classification
V1. General Responsibilities Under the EAP
A. Dam Owner Responsibilities
B. Responsibility for Notification
C. Responsibility for Evacuation
D. Responsibility for Termination and Follow-Up
E. EAP Coordinator Responsibility
VII. Preparedness
VIII. Inundation Maps
| X Appendices
A. Investigation and Analyses of Dambreak Floods
B. Plansfor Training, Exercising, Updating, and Posting the EAP
C. Site-Specific Concerns

Part 1V: Procedures

4V AC50-20-180. I nspections.

The director may make inspections during construction, alteration or operation and
maintenance as deemed necessary to ensure that the impounding structure is being constructed,
altered or operated and maintained in compliance with the permit or certificate issued by the
board. During the maintenance, construction, or alteration of any dam or reservoir, the director
shall require the owner to perform, at the owner’s expense, such work or tests as necessary to
obtain information sufficient to enable the director to determine whether conformity with the
plans and specifications approved by the certificate is being secured. The director shall provide
the owner a copy of the findings of these inspections. This inspection does not relieve the owner
from the responsibility of providing adequate inspection during construction or operation and
maintenance. Periodic inspections during construction or alteration shall be conducted under the
supervision of alicensed professional engineer who shall propose the frequency and nature of the
inspections subject to approval by the director. Periodic inspections during operation and
maintenance shall be conducted under the supervision of alicensed professional engineer at an
interval not greater than that required to update the operation and maintenance certificate. At a
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minimum, an annual owner's inspection shall be conducted when a professional inspection is not
required. Every owner shall provide for an inspection by a licensed professional engineer after
overtopping of the impounding structure. A copy of the findings of each inspection with the
engineer's recommendations shall be filed with the board within a reasonable period of time not
to exceed 30 days subsequent to completion of the inspection.

Statutory Authority: §10.1-605 of the Code of Virginia
Historical Notes: Derived from VR625-01-00 84.1, eff. February 1, 1989.

4V AC50-20-190. Right to hearing.

Any owner aggrieved by an action taken by the director or by the board without hearing,
or by inaction of the director or the board, under the provisions of this chapter, may demand in
writing aformal hearing.

Statutory Authority: §10.1-605 of the Code of Virginia
Historical Notes: Derived from VR625-01-00 84.2, eff. February 1, 1989.

4VACSO—20—200 Enfor cement

any—apprepnateeeu#t— Enforcement of the provisions of thls chapter shaII be in accordance with

the provisions of the Dam Safety Act (8§ 10.1-604 et seq. of the Code of Virginia).

Statutory Authority: §10.1-605 of the Code of Virginia
Historical Notes: Derived from VR625-01-00 84.3, eff. February 1, 1989.

4V AC50-20-210. Consulting boar ds.

A. When the board needs to satisfy questions of safety regarding plans and specifications,
construction or operation and maintenance, or when requested by the owner, the board may
appoint a consulting board to report to it with respect to those questions of the impounding
structure’ s safety ef-an-Hmpeunding-strueture. Such a board shall consist of two or more
consultants, none of whom have been associated with the impounding structure.

B. The costs and expenses incurred by the consulting board, if appointed at the request of
an owner, shall be paid by the owner.

C. The costs and expenses incurred by the consulting board, if initiated by the board,
shall be paid by the board.

Statutory Authority: §10.1-605 of the Code of Virginia
Historical Notes: Derived from VR625-01-00 84.4, eff. February 1, 1989.

4V AC50-20-220. Unsafe conditions.
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A No owner shall haveieheﬂght—te maintain an unsafe |mpound| ng structurewhreh

trme Des qnatlon of an impounding structure as unsafe shall be madein accordance with §

10.1-607.1 of the Code of Virginia.

B. Imminent danger. When the director finds that an impounding structure is unsafe and
constitutes an imminent danger to life or property, he shall immediately notify the State
Department of Emergency Management and confer with the owner_and ensure that the
emergency action plan has been implemented if appropriate to do so. The owner of an
impounding structure found to constitute an imminent danger to life or property shall take
immediate corrective action to remove the imminent danger as required by §10.1-608 of the
Code of Virginia.

C. Nonimminent danger. The owner of an impounding structure who has been issued a
report by the board containing findings and recommendations for the correction of deficiencies
which threaten life or property if not corrected, shall undertake to implement the
recommendations for correction of deficiencies according to a schedule of implementation
contained in that report as required by §10.1-609 of the Code of Virginia.

Statutory Authority: §10.1-605 of the Code of Virginia.
Historical Notes: Derived from VR625-01-00 84.5, eff. February 1, 1989; Amended, Virginia

Register Volume 18, Issue 14, eff. July 1, 2002.
Effect of Amendment: The July 1, 2002 amendment, in subsection B, changed "Emergency Services' to "Emergency
Management”; and, in subsection C, changed "director" to "board", following "issued areport by the".

4V AC50-20-230. Complaints.

A. Upon receipt of acomplaint alleging that the person or property of the complainant is
endangered by the construction, maintenance or operation of impounding structure, the director
shall cause an inspection of the structure, unless the data, records and inspection reports on file
with the board are found adequate to determine if the complaint is valid.

B. If the director finds that an unsafe condition exists, the director shall proceed under the
provisions of §810.1-608 and 10.1-609 of the Code of Virginiato render the extant condition
safe.

Statutory Authority: 810.1-605 of the Code of Virginia.
Historical Notes: Derived from VR625-01-00 84.6, eff. February 1, 1989.

Part V: Design Requirements

4V AC50-20-240. Design of structures.

A. The owner shall complete all necessary investigations prior to submitting the design
report. The scope and degree of precision required is a matter of engineering judgment based on
the complexities of the site and the hazard potential classification of the proposed structure.

B. Surveys shall be made with sufficient accuracy to locate the proposed construction site
and to define the total volume of storage in the impoundment. Locations of center lines and
other horizontal and vertical controls shall be shown on amap of the site. The area downstream
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and upstream from the proposed impounding structure shall be investigated in order to delineate
the areas and extent of potential damage in case of failure or backwater due to flooding.

C. The drainage area shall be determined. Present;projected-and-petentia-future and
planned land-use conditions shall be considered in determining the runoff characteristics of the
drainage area. The most severe of these conditions shall be included in the design calculations
which shall be submitted as part of the design report.

D. The geotechnical engineering investigation shall consist of borings, test pits and other
subsurface explorations necessary to adequately define the existing conditions. The
investigations shall be performed so asto define the soil, rock and ground water conditions.

E. All construction materials shall be adequately selected so as to ensure that their
properties meet design criteria. If on-site materials are to be utilized, they shall be located and
determined to be adequate in quantity and quality.

Statutory Authority: §10.1-605 of the Code of Virginia.
Historical Notes: Derived from VR625-01-00 85.1, eff. February 1, 1989.

4V AC50-20-250. Design flood.

The minimum design flood to be utilized in impounding structure evaluation, design,
construction, operation and maintenance shall be commensurate with the size and hazard
potential of the particular impounding structure as determined in 4V AC50-20-50 and Table 1.
Competent, experienced, professional-engineering judgment by a licensed professional engineer
shall be used in applying those design and evaluation procedures referenced in 4V AC50-20-320
of this chapter.

Statutory Authority: 810.1-605 of the Code of Virginia
Historical Notes: Derived from VR625-01-00 85.2, eff. February 1, 1989.

4V AC50-20-260. Emer gency spillway design.

A. Every impounding structure shall have a spillway system with adequate capacity to
discharge the design flood without endangering the safety of the impounding structure.

B. An emergency spillway shall be required.

C. Vegetated earth or an unlined emergency spillway may be approved when the
applicant demonstrates that it will pass the spillway design flood without jeopardizing the safety
of the impounding structure. In no case, however, shall dam owners permit the growth of trees
and other woody vegetation in the emergency spillway area.

D. Lined emergency spillways shall include design criteria calculations, plans and
specifications for open channel, drop, ogee and chute spillways that include crest structures,
walls, panel lining and miscellaneous details. All joints shall be reasonably water-tight and
placed on afoundation capable of sustaining applied loads without undue deformation. Provision
shall be made for handling |eakage from the channel or under seepage from the foundation which
might adversely affect the structural integrity and structural stability of the impounding structure.

Statutory Authority: §10.1-605 of the Code of Virginia
Historical Notes: Derived from VR625-01-00 85.3, eff. February 1, 1989.
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4V AC50-20-270. Principal spillways and outlet works.

A. It will be assumed that principal spillways and regulating outlets provided for special
functions will operate to normal design discharge capabilities during the spillway design flood,
provided appropriate analyses show:

1. That control gates and structures are suitably designed to operate reliably under
maximum heads for durations likely to be involved and risks of blockage by debris are minimal;

2. That access roads and passages to gate regulating controls would be safely passable by
operating personnel under spillway design flood conditions; and

3. That there are no other substantial reasons for concluding that outlets would not
operate safely to fill design capacity during the spillway design flood.

B. If there are reasons to doubt that any of the above basic requirements might not be
adequately met under spillway design flood conditions, the "dependable” discharge capabilities
of regulating outlets shall be assumed to be less than 100% of design capabilities, generaly as
outlined in the following subsections C through G of this section.

C. Any limitations in safe operating heads, maximum velocities to be permitted through
structures or approach channels, or other design limitations shall be observed in establishing
"dependable” discharge rating curves to be used in routing the spillway design flood hydrograph
through the reservoir.

D. If intakes to regulating outlets are likely to be exposed to dangerous quantities of
floating drift debris, sediment depositions or ice hazards prior to or during major floods, the
dependable discharge capability during the spillway design flood shall be assumed to be zero.

E. If access roads or structural passages to operating towers or controls are likely to be
flooded or otherwise unusable during the spillway design flood, the dependable discharge
capability of regulating outlets will be assumed to be zero for those period of time during which
such conditions might exist.

F. Any deficienciesin discharge performance likely to result from delays in the operation
of gates before attendants could be reasonably expected to reach the control for in estimating
"dependable” discharge capabilities to be assumed in routing the spillway design flood through
reservoir. Reports on design studies shall indicate the allowances made for possible delaysin
initiating gate operations. Normally, for projects located in small basins, where critical spillway
design flood inflows may occur within several hours after intense precipitation, outflows through
any regulating outlets that must be opened after the flood begins shall be assumed to be zero for
an appropriate period of time subsequent to the beginning of intense rainfall.

G. All gates, valves, conduits and concrete channel outlets shall be designed and
constructed to prevent significant erosion or damage to the impounding structure or to the
downstream outlet or channel.

Statutory Authority: §10.1-605 of the Code of Virginia
Historical Notes: Derived from VR625-01-00 85.4, eff. February 1, 1989.

4V AC50-20-280. Drain requirements.
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All new impounding structures regardless of their hazard potential classification, shall
include a device to permit draining of the impoundment within a reasonable period of time as
determined by the owner's licensed professional engineer, subject to approval by the director.

Statutory Authority: 810.1-605 of the Code of Virginia
Historical Notes: Derived from VR625-01-00 85.5, eff. February 1, 1989.

4V AC50-20-290. Life of theimpounding structure.

Components of the impounding structure, the impoundment, the outlet works, drain
system and appurtenances shall be durable in keeping with the design and planned life of the
impounding structure.

Statutory Authority: 810.1-605 of the Code of Virginia.
Historical Notes: Derived from VR625-01-00 85.6, eff. February 1, 1989.

4V AC50-20-300. Additional design requirements.

A. Flood routings shall start at or above the elevation of the crest of the lowest ungated
outlet.

B. All elements of the impounding structure and impoundments shall conform to sound
engineering practice. Safety factors, design standards and design references that are used shall be
included with the design report.

C. Inspection devices may be required by the director for use by inspectors, owners or the
director in conducting inspections in the interest of structural integrity during and after
completion of construction and during the life of the impounding structure.

Statutory Authority: §10.1-605 of the Code of Virginia
Historical Notes: Derived from VR625-01-00 85.7, eff. February 1, 1989.

4V AC50-20-310. Plans and specifications.

The plans and specifications for a proposed impounding structure shall consist of a
detailed engineering design report that includes engineering drawings and specifications, with
the following as a minimum:

1. The name of the project; the name of the owner; classification of the impounding
structure as set forth in this chapter; designated access to the project and the location with respect
to highways, roads, streams and existing impounding structures and impoundments that would
affect or be affected by the proposed impounding structure.

2. Cross-sections, profiles, logs of test borings, laboratory and in situ test data, drawings
of principal and emergency spillways and other additional drawingsin sufficient detail to
indicate clearly the extent and complexity of the work to be performed.

3. The technical provisions, as may be required to describe the methods of the
construction and construction quality control for the project.

4. Specia provisions, as may be required to describe technical provisions needed to
ensure that the impounding structure is constructed according to the approved plans and
specifications.
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Statutory Authority: §10.1-605 of the Code of Virginia
Historical Notes: Derived from VR625-01-00 85.8, eff. February 1, 1989.

4V AC50-20-320. Acceptable design procedures and references.

The following are acceptabl e as design procedures and references:

1. The design procedures, manuals and criteria used by the United States Army Corps of
Engineers.

2. The design procedures, manuals and criteria used by the United States Department of
Agriculture, Natural Resources Conservation Service.

3. The design procedures, manuals and criteria used by the United States Department of
the Interior, Bureau of Reclamation.

4. The design procedures, manuals and criteria used by the United States Department of
Commerce, National Weather Service.

5. Other design procedures, manuals and criteria that are accepted as current, sound
engineering practices, as approved by the director prior to the design of the impounding
structure.

Statutory Authority: 810.1-605 of the Code of Virginia

Historical Notes: Derived from VR625-01-00 8§5.9, eff. February 1, 1989; Amended, Virginia Register Volume 18,
Issue 14, eff. July 1, 2002.

Effect of Amendment: The July 1, 2002 amendment, in paragraph 2, changed "Soil" to "Natural Resources’ before
"Conservation"; and, in paragraph 3, changed "or Interior” to "of the Interior”.

4V AC50-20-322. Other applicable dam safety refer ences.
EAP reference
Incremental reference

FORMS
Dam Owner's Annual Inspection Form, DCR 199-098 (rev. 12/01).

Operation and Maintenance Application Class|, Il and 11 Impounding Structures, DCR
199-099 (rev. 12/01).

As-Built Report for Class |, Il and 111 Impounding Structures, DCR 199-100 (rev. 12/01).

Design Report for the Construction/Alteration of Impounding Structures, DCR 199-101
(rev. 12/01).

Inventory Report for Class |11 and Class 1V Impounding Structures, DCR 199-104 (rev.
12/01).

REVISED: 7/26/2006 10:53:34 AM



1070
1071
1072
1073
1074
1075
1076
1077
1078
1079
1080
1081
1082
1083
1084
1085
1086
1087
1088
1089
1090
1091
1092
1093
1094
1095
1096
1097
1098
1099
1100
1101

Virginia Soil and Water Conservation Board

Impounding Structure (Dam Safety) Regulations Technical Advisory Committee (TAC)
Thursday, July 13, 2006

Page 37 of 38

Reinspection Report for Class| and Il Impounding Structures, DCR 199-105 (rev.
12/01).

Agricultural Certification for Impounding Structures, DCR 199-106 (rev. 12/01).

Transfer Application for Impounding Structures, DCR 199-107 (rev. 12/01).

Spillway Flow Reduction Parking L ot Items

Full scale exercise (every 2 years) and functional exercise (every 6 years) might be part of a
reduction process.

Inundation maps updated more frequently

Functioning I-Flow System or other observation system

Proactive — Inundation maps driving future zoning

DCR in-depth review of the EAP require $3%'s

Automated warning/ notification system

Functional and full scale exercises shall be considered comprehensive exercises and shall only be
required pursuant to section xxxx (spillway design reduction strategies).

§ 3.1-249.27. Definitions.

"Agricultural commodity” means any plant or part thereof, or animal, or animal product,
produced by a person, including farmers, ranchers, vineyardists, plant propagators, Christmas
tree growers, aquaculturists, floriculturists, orchardists, foresters, nurserymen, wood treaters not
for hire, or other comparable persons, primarily for sale, consumption, propagation, or other use
by man or animals.

§ 3.1-337. Definitions.

(1) "Agricultura product” means any horticultural, viticultural, dairy, livestock, poultry, bee or
other farm or garden product;
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