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B CERTIFICATIONS
Certification of Dam Owner

| certify that the contents of this Emergency Action Plan have been provided to and coordinated
with the Virginia Department of Emergency Management and Roanoke County Emergency
Manager as described in this plan. The Dam Break Inundation Map has been provided to the
local government office with development planning and approval authority (Roanoke County
Department of Community Development) in which the dam break inundation zone encumbers.
This plan shall be maintained and updated during the life of the project and the information

nt and correct #6 the best of my knowledge.
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é/kuthorizled—siﬁature of Dam Owner Printed Name
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Date

Certification of Preparer

| certify that the information provided in this plan has been prepared and reviewed by me and
is correct to the best of my knowledge and professional judgment.

ﬂ 712 %A L0 A7 SlernoER S0

Signature of Preparer Printed Name

/2279

Date




NOTIFICATION FLOWCHART

A. During periods of severe rains, when flooding is likely, the Cave Spring Fire Station

shall have the primary responsibility to periodically observe the dam to monitor
rising water levels. In the event that the Cave Spring Fire Station is unavailable, the
Back Creek Fire Station will provide backup. If the severity of the storm, or observed
rising water, makes it possible that Stage | (as described below) could occur; then,
increased surveillance will occur. The increased surveillance will continue until the
severe rain conditions pass.

Stage | Condition — Occurs when ponded water behind the dam reaches the crest of
the emergency spillway (three 12-1/2 foot diameter structural steel culverts) and
water has just begun to flow through the culverts. Observe at least once every 2
hours, until the ponded water drops below the crest of the emergency spillway. The
Cave Spring Fire Station (or Back Creek Fire Station as backup) will continue
observations and will notify the County Stormwater Operations Manager and the
County Engineer.

The Cave Spring Fire Station (or Back Creek Fire Station as backup) will remain
responsible for observing the dam, unless either the County Stormwater Operations
Manager, or the County Engineer arrives at the dam and assumes this responsibility.

Stage |l Condition — Occurs when the ponded water has risen to the mid-point of the
emergency spillway (three 12-1/2 foot diameter structural steel culverts). In other
words, water is flowing 6 foot deep in the emergency culverts. Observe at least
once every 1 hour, until the ponded water drops below 6 foot deep in the
emergency culverts; then revert to Stage | until the ponded water drops below the
crest of the emergency spillway. The Cave Spring Fire Station (or Back Creek Fire
Station as backup) will continue observations and will notify the County Stormwater
Operations Manager and the County Engineer. The Cave Spring Fire Station (or Back
Creek Fire Station as backup) will remain responsible for observing the dam, unless
either the County Stormwater Operations Manager, or the County Engineer arrives
at the dam and assumes this responsibility.

When Stage Il is reached, notify Emergency Dispatch, and the County Emergency
Manager that evacuation may be necessary and that preparations should be made.

Stage lll Condition — Occurs when ponded water has reached the top of the
emergency spillway (three 12-1/2 foot diameter structural steel culverts). There is
approximately 2 foot of freeboard before the dam is overtopped. Observe dam




continuously, until the ponded level drops below the top of the emergency spillway
culverts, and is dropping; then revert to Stage I, until the ponded water drops below
6 foot deep in the emergency culverts; then revert to Stage | until the ponded water
drops below the crest of the emergency spillway. The Cave Spring Fire Station (or
Back Creek Fire Station as backup) will remain responsible for observing the dam,
unless either the County Stormwater Operations Manager, or the County Engineer
arrives at the dam and assumes this responsibility.

When Stage Il is reached, notify Emergency Dispatch, and the County Emergency
Manager that dam failure is imminent and that evacuations must occur immediately.
Evacuate the inundation area and close Titan Drive, Farmington Drive, Cedar Ridge
Road, McVitty Road, and Castle Rock Road.

After evacuations have been ordered, the County Emergency Manager shall contact
the Virginia Department of Emergency Management; and the County Engineer shall
contact the Virginia Department of Conservation and Recreation Regional Dam
Engineer.



WOODS END DAM; NOTIFICATION FLOW CHART - STAGE | CONDITIONS
PONDED WATER IS AT THE CREST OF THE EMERGENCY SPILLWAY CULVERTS (FLOW HAS JUST BEGUN IN THE EMERGENCY SPILLWAY CULVERTS)
ALERT CONDITION

Cave Spring Fire Station (or Back Creek Fire Station as
Observations and Notifications backup) is responsible for observing and notifications,
until either the County Engineer or the County
Stormwater Operations Manager arrives at the dam.
Observe the dam at least once/2 hours.

Cave Spring Fire Station

(Back Creek Fire Station as backup)
24 hour Phone: 540.798.4275
(Battalion Chief on duty)

County Engineer or the County Stormwater
Operations Manager may take over the
observation and notification responsibilities, if

they are physically on the site. l l

County Engineer, David Henderson Stormwater Operations Manager, Butch Workman
Work: 540.772.2083 Work: 540.772.2037
Home: 540.632.9164 Home: 540.774.1911

Cell: 540.632.9164 Cell: 540.309.3531




WOODS END DAM; NOTIFICATION FLOW CHART - STAGE || CONDITIONS

PONDED WATER IS AT THE MID-POINT OF THE EMERGENCY SPILLWAY CULVERTS (~6 FOOT DEPTH IN THE EMERGENCY SPILLWAY CULVERTS)
WARNING CONDITION

i T Cave Spring Fire Station (or Back Creek Fire Station as
Observations and Notifications backup) is responsible for observing and notifications,
Cave Spring Fire Station until either the County Engineer or the County

(Back Creek Fire Station as backup) Stormwater Operations Manager arrives at the dam.
24 hour Phone: 540.798.4275 Observe the dam at least once/hour.

(Battalion Chief on duty)

County Engineer or the County Stormwater
Operations Manager may take over the

observation and notification responsibilities, if
they are physically on the site. l l

County Engineer, David Henderson Stormwater Operations Manager, Butch Workman
Work: 540.772.2083 Work: 540.772.2037

Home: 540.632.9164 Home: 540.774.1911

Cell: 540.632.9164 Cell: 540.309.3531

| ' }

Dispatch Emergency Services Coordinate Emergency Response
County Dispatcher « h 4 p County Emergency Manager, Dustin Campbell
o911 Notify that dam failure is possible and that Work: 540.777.8705

preparations should be made for evacuation. 24 hour Cell: 540.815.6444




WOODS END DAM; NOTIFICATION FLOW CHART - STAGE IIl CONDITIONS

PONDED WATER AT THE TOP OF THE EMERGENCY SPILLWAY CULVERTS (~2 FOOT OF FREEBOARD REMAINS)
FAILURE NOTICE: DAM FAILURE IS IMMINENT

County Engineer or the County Stormwater
Operations Manager may take over the

Observations and Notifications
Cave Spring Fire Station

(Back Creek Fire Station as backup)
24 hour Phone: 540.798.4275

(Battalion Chief on duty)

Cave Spring Fire Station (or Back Creek Fire Station as
backup) is responsible for observing and notifications,
until either the County Engineer or the County
Stormwater Operations Manager arrives at the dam.
Observe the dam continuously.

observation and notification responsibilities, if
they are physically on the site.

County Engineer, David Henderson
Work: 540.772.2083

Home: 540.632.9164

Cell: 540.632.9164

!

'

Stormwater Operations Manager, Butch Workman
Work: 540.772.2037

Home: 540.774.1911

Cell: 540.309.3531

!

Dispatch Emergency Services
County Dispatcher
911

< A 4

Notify that dam failure is imminent and that

evacuations of the inundation zone must occur
immediately.

Virginia Department of Conservation and
> Recreation, Regional Dam Engineer
804.363.0992

Notify that dam failure is imminent and that
evacuation of the inundation zone is occurring.

Coordinate Emergency Response

County Emergency Manager, Dustin Campbell
Work: 540.777.8705

24 hour Cell: 540.815.6444

Virginia Department of Emergency
Management
800.468.8892

Notify that dam failure is imminent and that
evacuation of the inundation zone is occurring.



lll.  STATEMENT OF PURPOSE

The purpose of the Emergency Action Plan (EAP) is to protect life and reduce property damage
to those who are within the downstream limits of the dam inundation zone of Woods End Dam,
in the event of flooding from dam overtopping or other dam failure.

This EAP should be used as a resource, along with the sound judgment of emergency
management personnel, to guide the appropriate persons in evaluating conditions and making
the proper decisions in response to changing and emergency conditions at the dam.

IV.  PROIJECT DESCRIPTION

Woods End Dam (also known as Hidden Valley High School Dam) is a High Hazard dam located
in Roanoke County at Hidden Valley High School. Titan Trail (private road) that serves the high
school passes across the dam, where the road crosses Mud Lick Creek. The dam is owned and
operated by Roanoke County and its purpose is flood reduction and water quality
enhancement. The drainage area to the dam is 1.9 square miles.

The reservoir area is normally dry and Mud Lick Creek freely flows through the facility through
the principal spillway, which is a 24-inch diameter concrete pipe.

During rain events, as the creek flow increases, water that cannot pass through the principal
spillway (24" pipe) is detained behind the dam. If the storm is severe enough, water will
continue to rise, until the crest of the emergency spillway is reached. The emergency spillway
consists of three 12-1/2 foot diameter structural steel culverts. The emergency spillway is sized
to pass the probably maximum flood (PMF).

V. EMERGENCY DETECTION, EVALUATION, AND CLASSIFICATION

A. Detection
Whenever mowing or other routine maintenance or repairs are performed at the
dam, personnel shall observe conditions. If any significant changes or other unusual
conditions are observed, the County Engineer shall be immediately notified.

During periods of severe rains, when flooding is likely, the Cave Spring Fire Station
(Back Creek Fire Station as backup) shall periodically observe the dam to monitor
rising water levels. If the severity of the storm, or observed rising water, makes it
possible that Stage | (as described below) could occur; then, increased surveillance



will occur. The increased surveillance will continue until the heavy rain conditions
pass.

. Evaluation

Emergency conditions can potentially occur during various situations. Following is a
discussion of some possible situations that could result in emergency conditions.

1. Normal Operating Conditions
This facility is normally empty, except for the run of the stream through the
facility. Therefore, a sunny day failure is highly unlikely. It is possible that the
principal spillway (24” diameter concrete pipe) that carries the normal flow of
the stream could leak, resulting in piping, and erosion of material around the
pipe. Whenever mowing or other work is being performed at the dam, the inlet
and outlet of the principal spillway should be observed to look for any evidence
of this type of failure. This area should also be observed during the annual safety
inspection. If any signs of piping with erosion of material are observed,
appropriate follow up investigations should be immediately performed.

2. Extreme Loading Conditions
Flood related conditions are most likely to trigger an emergency condition. If the
dam is overtopped, failure is likely due to erosion of earthen material causing a
dam breach. A dam breach would send a sudden flood surge downstream. The
possible extent of flooding is depicted on the Inundation Maps contained in this
Plan.

Flood or high water events are monitored using a system of stages:

a. Stage | —Initiates when the ponding elevation reaches the crest of the
emergency spillway (three 12-1/2 foot diameter structural steel culverts).
The dam shall be observed at least once every 2 hours.

b. Stage Il — Initiates when the ponding elevation reaches the mid-point of the
emergency spillway (depth of 6 feet in the emergency spillway). The dam
shall be observed at least once every hour.

c. Stage lll - Initiates with the ponding elevation reaches the top of the
emergency spillway pipes (approximately 2-foot of freeboard remaining prior
to dam overtopping). The dam shall be observed continuously.

Also during high water events, seeps could develop on the downstream face of
the dam. If they develop, they should be closely monitored. If the seepage is



essentially stagnant and clear in color; then, it is generally not an urgent
condition. However, if the flow increases and becomes turbid, an emergency
should be declared. Itisimportant to note that seeps can change in character
very quickly.

3. Earthquake
Earthquakes could cause damage to the dam'’s principal spillway, emergency
spillway; and/or earthen embankment material. In the event of an earthquake,
the dam should be visually inspected, as soon as possible; and then weekly for
the next four weeks, in order to detect any changes in the dam. Changes could
include cracks, sags, sloughts, slides, misalignments, or new seeps. In the event
of a significant earthquake, consideration should be made as to whether video
inspection of the principal spillway (24” diameter pipe) is warranted, to check for
misaligned joints, sags, or structural damage to the pipes.

C. Classification
Emergency conditions are classified as:

1. Alert Condition
Indicates a situation where there is no current danger of dam failure, but
conditions are such that increased surveillance is warranted. During high flow
conditions, Alert Condition should be declared whenever Stage | is reached.

2. Warning Condition
Indicates a situation where dam failure is possible; however, there is some time
available for further observations and evaluations to be made before dam failure
is considered imminent. During this condition, preparations should be made to
notify persons downstream and to close roads that would be within the
inundation zone. During high flow conditions, Warning Condition should be
declared whenever Stage Il is reached.

3. Failure Notice
Indicates a situation where the dam is in imminent danger of failing. The areas
indicated on the Inundation Maps should be evacuated and closed immediately.
Also, Titan Trail should be closed where it crosses over the dam. During high
flow conditions, Failure Notice should be declared whenever Stage Il is reached.



VI. GENERAL RESPONSIBILITIES UNDER THE EAP

A.

Impounding Structure Owner Responsibilities

Roanoke County, as the impounding structure owner, is responsible to operate and
maintain the dam in a safe condition. The Department of Community Development
is responsible for periodic inspections, routine maintenance, and repairs as needed.

Responsibility for Notification

In the event of an emergency, Emergency Services shall be responsible for
notification of occupants, owners, or lessees of downstream properties that are
potentially impacted by the impounding structure's failure.

The method of notification, will be by going door to door and physically visiting each
property. This method of notification is the most feasible due to the low number of
structures and properties involved, and due to the inability to obtain cell phone
numbers. Street addresses for all impacted structures and property are contained in
the Inundation Mapping.

Responsibility for Evacuation
If a decision is made to evacuation the downstream areas, the evacuations will be
performed by the Fire and Rescue Department and Police Department.

Responsibility for Termination and Follow-Up

Once emergency conditions pass, the emergency will be terminated by the Fire and
Rescue Department Incident Commander. Follow up actions, to evaluate damage
and to perform repairs, as needed, are the responsibility of the Department of
Community Development.

EAP Coordinator Responsibility

The County Engineer is the EAP Coordinator. Responsibilities of the EAP Coordinator
include preparing revisions to the EAP, and coordinating with other County
departments, as appropriate, to coordinate a drill annually; and a table top exercise,
at least once every 6 years. The EAP Coordinator shall also maintain documentation
of drills and table top exercises.

VIl. PREPAREDNESS

The best way to be prepared is to keep the dam in good repair at all times, and regularly review
and exercise the EAP.

Available Resources

e Emergency Services — Furnish emergency lighting and manpower



e County Drainage Crew — Furnish heavy construction equipment, materials, and
manpower

e Contractor Assistance — The County Department of Community Development has
relationships with contractors that can be utilized, if needed, in an emergency.

Dam Overtopping
In the event that Stage Il is reached, immediately evacuate the downstream inundation zone.

After a dam overtopping event, as the water level drops, personnel will assess the situation. If
additional rains are expected, and if the work can be performed safely; then dam repairs will be
performed. If a partial breach has occurred, the situation will be evaluated to determine
whether it would be better to repair the breach, or to enlarge it so that future flood waters are
not impounded.

Piping through the Embankment

If a small boil develops whose flow is relatively slow, it may be controlled by constructing an
inverted filter over it. An inverted filter is constructed by placing layers of granular material
over the affected area. Each layer has an increasing grain size, with the lowest layer ideally
sand, followed by VDOT #78 stone, VDOT #57 stone, and VDOT #3 stone. The purpose of the
filter is to allow the water to drain out, but to prevent soil from being transported out of the
dam.

Outworks Failure

If the principal spillway (24” diameter pipe) becomes totally blocked during non-high flow
conditions. Water will rise up until it can flow out of the emergency spillway (three 12-1/2 foot
diameter structural steel pipes). It may be necessary to pump or siphon the impounded water
to lower the water level to allow access to the principal spillway to clear the blockage.

If the emergency spillway becomes blocked with debris, it is unlikely that it can be cleared
during a high flow event. After the water level has dropped, and work can be performed safely,
personnel shall clear the debris.

After an Emergency Event
The dam shall be inspected, as soon as safely possible, after the conclusion of an emergency
event to ascertain its condition and need for repairs.

VIIl. INUNDATION MAPS

See Woods End Dam — Inundation Mapping, prepared by Engineering Concepts, dated April 29,
2013; with property ownership updated by Roanoke County on June 14, 2019; in Appendix A.




There have been no significant changes to the watershed, upstream or downstream; or changes
to the dam that would necessitate any map changes.

IX.  APPENDICES



APPENDIX A — INVESTIGATION AND ANALYSES OF IMPOUNDING STRUCTURE
FAILURE FLOODS

Woods End Dam — Inundation Mapping, prepared by Engineering Concepts, dated April 29,
2013; with property ownership updated by Roanoke County on June 14, 2019.




Roanoke County, Va.

Woods End Dam - Inundation Mapping
Inventory #1605
(Hidden Valley High School)

Prepared for Roanoke County
Community Development
5204 Bernard Drive
Roanoke, Virginia 24018

Prepared by Engineering Concepts, Inc.
20 South Roanoke Street
Fincastle, Va. 24090

April 29, 2013
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Woods End Map Inundation Report
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Roanoke County, Community Development

Woods End Map Inundation Report



Executive Summary:

The purpose of this report is to prepare an inundation mapping downstream of
the Woods End Dam that will aid in implementing the Emergency Action Plan for
this facility.

The mapping was performed in accordance with 4VAC50-20-54 of the
Impounding Structure Regulations (Hazard Potential Classification of Impounding
Structures).

Hydrology data was reviewed from EC| August 2000 report and the report titled
“The Effects of Impervious Fraction on Downstream Flood Damages” dated
September 9, 2004 (The Report) was prepared by Matthew Troy Biggs, a
masters student (at that time) in the Department of Civil and Environmental
Engineering department at Virginia Tech. The advisors listed for the report are
Dr. Kibler and Dr. Loganathan.

The data in the report was found to be consistent with good engineering
principals related to determining the Probable Maximum Flood (PMF) by
analyzing the drainage area's land cover {Manning's n), meteorological data
(SCS type II), the criteria set forth in the Hydrometeorological Report 55A,
Probable Maximum Precipitation (PMP) data from the U.S. Department of
Commerce, National Oceanic and Atmospheric Administration, and the United
States Army Corps of Engineers (USACE). (Please see Appendix A for the HEC-
HMS Output). This data was imported into HEC-RAS for PMF run simulations.

The PMF generated for the inundation mapping is from the expected 2020 land
use data contained in The Report.

The software used to verify the above hydrological data is from the USACE
Hydrologic Modeling Systems (HEC-HMS).

The flow regime was assumed to be unsteady mixed flow (sub and supercritical
flow). Previous simulations used steady flow which is not allowed as of July 2010
from the Department of Conservation and Recreation (DCR) for dam break
analysis.

. The creek alignment used for the mapping starts at Route 419 (Electric Road)
and stops at approximately 1,000 feet above the dam. The total length of the
alignment modeled is approximately 6,300 LF. The total length of analysis
downstream of the dam is approximately 5,100 if.

Topographical data was provided to ECI from Roanoke County in 1999.
Manning’s “N” was adjusted based on field inspection of the land cover upstream
and downstream of the dam in September 2012.

Roanoke County, Community Development Page 3
Woods End Map Inundation Report




Cross sections for the model were generated in AutoCAD Civil 3D and imported
into the HEC-RAS model.

Background:

The dam was constructed in 1999 along Mud Lick Creek adjacent to the Hidden
Valley High School. The total drainage area that is tributary to Mud Lick Creek is
1,236 acres. The dam consists of earthen embankment with side slopes of 3:1 on
the downside slope and 2:1 slope on the upstream face.

The principal spillway consists of 235 LF of 24—-inch culvert at a 1.3% slope. This
culvert conveys dry weather flow from the creek through the dam’s embankment.
This flow is estimated to be 1.1 cfs. The mvert of the 24-inch inlet is at El

1100.88".

It was observed on a field visit in
September that sediment has
accumulated in areas around the toe
of the embankment as well as
upstream of the dam.

The emergency spillway consists of
3-12.5 corrugated metal pipes each
at 154 LLF at a slope of 3.66%. The
culverts inlet invert is 1110.51.

The low point of the top of the dam is
at El 1129.50°.

The dam has a storage capacity of approximately 113 ac-it based on the
inventory report filed with dam safety by ECI.

The peak flow resuits from the report and model is 4,209.8 cfs. The hydrograph
that produced this peak flow was used in roufing the storm for the dam break
anaIySIs for the mundatlon mapping downstream of the dam. The USACE River

e Analysis System (HEC-RAS) was used to analyze
the effects of downstream flooding.

Hydrology:

The Mud L.ick Creek watershed is a 9.6-square mile
drainage basin located in east central Roanoke
County and southeast of Roancke City. The
watershed is fan shaped and has a length of about
4.5 miles to its confluence with the Roanoke River,
and a maximum width of about 3.5 miles near its
headwaters.

Roanoke County, Community Development Page 4
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The Mud Lick Creek basin, upstream of the dam, is located entirely within
Roancke County. Mud Lick Creek originates on Long Ridge, near Poor
Mountain, at an elevation of approximately 2300 feet above sea level and flows
in a southeasterly direction.

[Land along the main stem of Mud Lick Creek is relatively undeveloped until the

stream intersects with Farmington Drive where the downstream land use
becomes primarily residential with some scattered commercial development.
The Wood's End Dam is located approximately 1100' upstream from Farmington
Drive and serves 1,218.8 acres (1.9 mi.2).

For further information please refer to ECI Design Repotrt dated August 2000 as
well as THE REPORT by Matthew Troy Biggs, dated September 9, 2004

Model:

Three simulations were modeled for the Hidden Valley Dam break analysis per
DCR. They are as follows:

1. Sunny Day Break utilizing the volume retained at the normal or typical
water surface elevation of the impounding structure. In this case, this
scenario was modeled by assuming the 24-inch principal spillway was
blocked and the water surface elevation rose to the invert of the
emergency spillway (3-12.5' diameter CMP’s). A dam breach was set to
full formation in (6) six minutes. Creek flow modeled was 1.10 cfs.

2. A dam break analysis ulilizing the spillway flood (1.0 PMF) with dam
failure. This scenario was modeled by routing the PMF hydrograph
through the dam. Piping failure was modeled per the requirements of
DCR. The dam was breached in (6} minutes.

3. Routing the spillway design flood (1.0 PMF} through the dam without
failure.

Roancke County, Community Development Page 5
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The dam breach parameters that were used in the HEC-RAS model is as follows:

1. Side slopes modeled were 1:1
2. Breach Width = 60’
3. Failure time = 6 minutes (National Weather service)

The inundation mapping limits per DCR occurs when the water surface elevation
from items 2 and 3 above, converge within 1.0’ of each other.
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Results:

Please see Appendix B for the Output Tables for each of the run simulations
mentioned above. Velocity profiles are also included for each simulation.

As expected, the required hydrographs begin to converge approximately 4,800
feet south of the Woods End Dam at cross section 3+69.22. This is where the
inundation mapping ends. (Please see Appendix C.)

All structures that are impacted along the flood way are shown on the map with
addresses.

The high water mark at Farmington Drive is as follows {Includes 2004 result):

2004 HEC-RAS Result 1,085.47' (1985 flood WSEL = 1096.23")
2012 Sunny Day Break 1,094.25'
2012 PMF Spillway Pass = 1092.81’
2012 PMF Pipe Failure  =1098.13"

For more hydraulic information please see the output tables in Appendix B

The 2004 run simulation assumed steady flow throughout the length of the creek.
The method used was overtopping the road in lieu of the required piping failure
set forth by DCR.

For a flood coursing through a floodplain, typically there is flow attenuation that
occurs which means that the volume of flow of one cross section may not quite
equal the volume of flow in the next downstream cross section. There will be
pockets of water moving back up stream or contained in depressions in typical
floodplain topography. To model this correctly, the unsteady flow simulation was
used to model the breach simulations of the dam. This is a requirement of DCR.

The difference in flood elevations for the 2012 dam analysis is due to the amount
of storage behind the dam that had accumulated to when the dam reached full
failure mode. For instance, 13,484 CFS was released through the breach for the
PMF piping failure. The sunny day break released 2,957 cfs. This volume is what
accumulated from the base flow of Mud Lick Creek of 1.1 cfs. The PMF of 4,206
CFS was routed through the emergency spillway which is what flowed in the
downstream cross sections.

The difference in the 2004 run simulation and the 2012 PMF Pipe failure
simulation is due to the different methods employed as well as different hydraulic
parameters {(Manning's N). This model shows worst case, and as in any model,
the results are only as good as the data that was used for analysis and can vary
greatly depending on the methods employed.
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Appendix A

(HEC-HMS OUTPUT)




i,

WATERSHED RUNOFF HYDROGRAPH
(ROANOKE COUNTY 2020 LAND USE)

HYDROLOGY DATA USED FOR ALL HEC-RAS RUN SIMULATIONS

g

Project: 2012 HV Dam

Simulation Run: Full PMP 2020 Subbasin: PMP no failure 2020

Start of Run:  25Feb1977, 00:00 Basin Model: PMP no failure 2020
End of Run:  27Feb1977, 00:00 Meteorologic Model:  Full PMP
Compute Time: 04Feb2013, 16:59:33  Conftrol Specifications: PMP

volume Units: () IN () AC-FT

Computed Results

Peak Discharge :  4209.B (CFS)  Date/Time of Peak Discharge : 26Feb1977, 03:00
Total Precipitation : 42,82 (IN) Total Direct Runoff : 40.96 (IN)

Total Loss : 1.69 (IN) Total Baseflow : 0.04 (IN)

Total Excess : 41,12 (N) Discharge : 41.01 (N)




Appendix B

(HEC- RAS OUTPUT)




PMF THRU SPILLWAY
NO DAM FAILURE

HEG-RAS Plan: Flan 42 River: Mudlick Creek  Reach: MudLlck Cresk CL _ Profile: Max WS

Re River Sta- [ Profils ! ; 5i “Vel'Ghil ;|- Flow Area s

4209,68 1104.91 122,14 112217 0.000089 1.64 2870.82

4208.78 1100.00 1122.10)  1103.90 112212 0.000028 1,05 4023.28

Inl Struct|
4208.80 1084.00 1103.24 1104.24 0.008235 9.91 618.66 140.35 0.62
4208,73 1083,48 1102.65 1103,58 0.005492 9.62 §52.22 140.65 0.59
4208.69 1092.00 109044 1100.09 1102.17 0.028262 15.71 374.62 112.56 1.16
4208 55 1091,99 1098.%0 1099.68 0.006333 9.44 773.54 166.25 0.84
4208.86 1091.32 1008.21 1099.,00 0,006646 9.66 747.06 163.23 0.65
4208.67 1090.65 1097 48 1098.29 0.007025 9.88 715,68 160.05 0.67
4208.65 1089.97 1096 66 1097 53 0.007671 10.31 672.66 157.56 0.71
4208.56 1089.30 109532 1098.54 0.012609 12.18 555.89 149.91 0.88
4208.64 1083,05 109433 1091.,36 1084 ,82 0.001483 5.83 1158.56 238,57 0.31
Inl Struct

4208.47 1083.08 1091.41 1091.51 1092.94 0.012354 12,96 526.74 177.38 0.85
4208,40 1083.00 1090.42 1021.34 0.009086 8.8 617.96 205.78 0.70
4208.59 1082.74 1080,07 1080.47 0.002778 5.81 036.44 235,84 0.41
4208.49 1082.35 1089.45 1080.02 0.004512 7.07 793.20 229.28 0,52
4208.52 1081.95 1088.69 1089.39]  0.005580 8.07 726.18 216.07 0.58
4208.45 1081.57 1087.83 1088.56]  0.007172 9.45 678.70 193.77 0.67
420853 1080.36 1086.83 1087.62 0.007420 9.7% 648.47 177.10 0.68
4208.54 1079.15 1085.82 1086.65|  0.007662 10.06 631.07 167.88 0.69
A4208,50 1077.95 1084.81 1085.67 £.007630 10.25 621.00 162,49 0.70
4208 .48 1076.74 1083.80 1084.66 G.007641 10.43 615.67 160,26 0.70
4208,28 1075.64 1082.76 1083.68 0.007923 10.76 611.23 161,25 0.72
4208 49 1074.33 1081.70 1082.64 0008176 11.03 608.05 161.80 0.73
420847 1073.12 1080.49 1081.63 0.009264 11.68 580.15 159 61 0.77
4208 .40 1070.71 1080,23 1080.61 0.002856 7.68 958.28 226.11 0.45
420843 1070.25 1078,82 080,08 0008006 12.03 514.33 105,27 0.74
4208.46 1069.78 1078.07 1079.78 0.010418 13.60 440.88 87,49 0.84
4208.35 1069.33 1077.60 107038 0.010381 13.54 428.63 80,56 0.84
4208.34 1068.87 1077.33 1078.08]  0.009090 12.04 443.14 78,36 0.79
420843 1068.41 1077.18 1078,63 0,007482 12,08 470,88 7806 0.72
4208.40 106841 1075.13 1075.72 1078.32 0.022617 17.55 319.43 69,55 1.20
A208.47 1066.99 107267 1073.39 1075,88 0.026541 16.42 316,34 77.96 1.23
420840 106806 1070.72 1072.45 0.013781 11.52 425.29 106.10 0.90
420851 1064.09 1069.56 1071.08 0,012901 10,61 454,78 120.74 088
LidLick Creek €L 4208.45 1063,13 1068.90| 1062.93 0.008479 8.77 551.55 14417 0.70
Lick Creek CL 2 [15480 4208.48 1062.16 1066.73 1066.96 1068.46 0.021556 11.21 429.34 162.21 1.05
A208.53 1061.20 1066.08 1066.83 0.007771 7.79 670.06 238.36 0.72
Lick Creek CL |1 420849 1060.15 1084.62 1065.79 0,012159 9.43 532,37 200,91 .59
Lick Greek CL 4208.45 1059,09 1083.35 1064,58 0.012388 .86 508.90 176.04 0.9¢
Lick Creek GL. 4208.48 1058.04 1062.27 1063.34 0.012481 8.85 530,39 168.80 0.81
(idLick Greek CL - 420845 1066.96 1061.73 1062.40 0.006403 7.16 675.39 205.80 0.60
Fick Creek CL 4208.49 1055.93 1081.81 1081,92 0.000812 3.19 1672,03 362,92 0.23
Lick Creek CL - - 4208,38 1064.62 1081.67 1081,79 0,001331 4.88 1283.20 302,21 0.4
JdL.ick Creek CL: 4208 46 1053.31 1060.94 108131 0.005618 105 1072.18 261.66 0.07
'i‘;ﬁfﬁmck Creek CL: 4208,33 1082,00 1059,29 1059,40 106059 0.009979 13.82 629.81 238.56 0.91
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Appendix C
(INUNDATION MAPS)




WOODS END DAM BREAK ANALYSIS
MUDLICK CREEK INUNDATION MAPPING
ROANOKE COUNTY, VIRGINIA
DAM INVENTORY # 16105

SHEET INDEX

1. COVER SHEET
2. OVERALL INUNDATION MAP
J. INUNDATION MAP
4, INUNDATION MAP
5, PROFILES
6. FLOOD WAVE PROFILES
7. FLOOD WAVE TIMES FOR IMPACTED STRUCTURES
8. WATER DEPTH AT IMPACTED SITES
HIDDEN VALLEY
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’ * Designed APRIL 18, 2013
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540.473.1253 FAX: 540.473.1254
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Narrative

Purpose:

The Woods End Dam is a State of Virginia High Hazard regulated impounding structure and is
required to have inundation mapping per the state's regulation, The guidance document is the
“Working Draft Version January 14, 2010 which is in accordance with 4VAC50-20-40,
4VAC50-20-54 and 4VAC50-2-52, The inundation mapping will aid in the implementation of
the Emergency Action Plan.

Dam Break Analysis:
The following analysis was performed for this project;
1, Sunny day dam break
2. Probable Maximum Flood with no dam break
3. Probable Maximum Flood dam failure
4. Identify impacted structures along with property owners and telephone numbers

Inundation Mapping:

The following is plotted on the following map shests:
1. Sunny day dam break
2. Probable Maximum Flood dam failure
3. Probable Maximum Flood with no dam break

Datum (supplied by Roanoke County):
1. Virginia State Plane (South) NAD 1983 Coordinate System
2. Vertical Datum: NGVD 88

RS 63+52.00
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20 5. ROANOKE ST., PO BOX 619
FINCASTLE, VIRGINIA 24090
540.473.1253 FAX: 540.473.1254

Hydrology Software;

1. HEC-HMS Version 3.50 (SCH UH Method)

Hydraulic Software:

1, HEC -RAS Version 4.10 (Unsteady Flow Approach)

Design Inputs:
L. Drainage Area
2, Land Use
3. Soils
4, Curve Number
5. Rainfall
6. Duration
7. Breach Parameters
8. Breach Width
9. Time to Breach

10, Run Simulations Accuracy=1.0%-3.0%
11, Spillway Design Storm = Probable Maximura Flood

ENGINEERING CONCEPTS, INC.

Scale 17

= 1,236 Acres

= Roanoke County Land Use for the year 2020
=B (891 AC,), C(174 AC.), D (171 AC)
=71

= Roanoke Counly PMP (37-inches)

=24 Hours

=Toe of Dam to Top at 1:1 Slope (Rectangular Shape)

= 60} feet
=6 mimutes
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FLOOD WAVE TIMES FOR IMPACTED STRUCTURES

UPDATED PROPERTY OWNERS, JUNE 14, 2019

FLOOD IMPACTED STRUCTURES

TIME FOR FLOOD WAVE TO REACH RIVER STATION

PMF NO FAILURE SUNNY DAY BREAK |PMF DAM BREAK
River Station Address Owner Name Time (min) Time (min) Time (min)
2+25 VA Route 419 6.3 33 14
17+90 3109 McVitty Road Charles G. & Joyce G. Driesell 5 24 10
43+75 3513 Farmington Drive Elizabeth Jane Shaver Wray less than 1 14 7
42+51 3513 Farmington Drive Elizabeth Jane Shaver Wray less than 1 14 7
41+24 3523 Farmington Drive Real Estate Buy It Now LLC less than 1 14 7

1. River Stations, Addresses, and Time for flood wave to reach river station obtained from Inundation Mapping, Sheet 7 of 8, prepared by Engineering Concepts, Inc. dated April

18, 2013

2. Owner Names updated based on Roanoke County GIS information on June 14, 2019
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WATER DEPTH AT IMPACT S+C1:F20ITES

UPDATED PROPERTY OWNERS, JUNE 14, 2019

FLOOD IMPACTED STRUCTURES

DAM BREAK SCENARIO ANALYSIS

PMF NO FAILURE [PMF FAILURE SUNNY DAY BREAK
River Station |Address Owner Name Structure Type Finish Floor Elev  |WSEL (ft) |Depth [WSEL (ft) |Depth |WSEL (ft) |Depth
2+25 Route 419 Public Road 1080| 1059.29 0 1060.2 0 1056.74 0
Charles G. & Joyce
17490 3109 Mcvitty Road G. Driesell Shed 1065| 1069.95 495 1071.76 6.76 1068.22 3.22
Elizabeth Jane
43+73 3513 Farmington Dr. Shaver Wray Shed 1092 1096.93 493 1100.62 8.62 1095.48 3.48
Elizabeth Jane
42+51 3513 Farmington Dr. Shaver Wray Home 1097.5 1095.5 0| 1098.82 1.32 1094.18 0
Real Estate Buy It
41+24 3523 Farmington Dr. Now LLC Home 1088.78 1094.82 6.04 1097.32 8.54 1092.81 4.03
FLOOD IMPACTED PROPERTIES DAM BREAK SCENARIO ANALYSIS
PMF NO FAILURE [PMF FAILURE SUNNY DAY BREAK
River Station |Address Owner Name Ground Elevation ({WSEL (ft) |[Depth |WSEL (ft) [Depth [WSEL (ft) [Depth
Harold D. & Edith B.
46+31 3530 Holland Dr. Greer 1094| 1098.81 481 1103.07 9.07 1097.4 34
Charles & Joyce
45+35 3522 Holland Dr. Waugh 1090 1098.15 8.15| 1102.22 12.22 1096.72 6.72
William B Jr. &
44+70 3514 Holland Dr. Hildegard Martin 1090| 1097.69 7.69| 1101.64| 11.64 1096.23 6.23
39+95 3514 Farmington Dr. Sina Aghdasi 1090( 1091.34 1.34| 1094.06 4.06 1089.81 0
38+00 3584 Farmington Dr. Barry Thomas 1086 1090.22 422 1092.82 6.82 1088.46 2.46
Stephen T. & Tammey
37+45 3528 Farmington Dr. Bratcher 1082| 1090.08 8.08| 1092.84| 10.84 1088.4 6.4
34+80 5162 Cave Spring Lane Olivia R. Thompson 1078| 1088.69| 10.69| 1091.35 13.35 1086.9 8.9
31+87 5141 Cave Spring Lane SonyaY. Gilliland 1078| 1086.59 8.59| 1089.22 11.22 1084.64 6.64
30+22 5131 Cave Spring Lane Leah Anne Shepherd 1080| 1085.32 5.32| 1087.86 7.86 1083.22 3.22
Carlene G. & Corey Lee
27+70 5115 Cave Spring Lane Scott 1076/ 1083.37 7.37| 1085.74 9.74 1081 5
Lawrence J. Onan and
26+33 5190 Lakeland Dr. Rui Rui Mu 1070( 1082.27| 12.27| 1084.52( 14.52 1079.77 9.77
Sarah C. Burnett &
24+04 5186 Lakeland Dr. Robert C. Brooks 1070( 1080.44| 10.44| 1083.22( 13.22 1077.1 7.1
Richard B & Angela K.
23+17 5182 Lakeland Dr. Sellars 1070( 1080.26| 10.26| 1083.27| 13.27 1076.78 6.78
Marvin Jeffrey & Kathy
21455 5178 Lakeland Dr. E. Austin 1065 1077.41| 1241 1079.4 14.4 1074.13 9.13
Raheem & Rehana
27+00 5194 Lakeland Dr. Igbal 1070( 1082.81| 12.81| 1085.13( 15.13 1080.38| 10.38
Lizzie H. & David C.
21+10 3154 Cedar Ridge Rd. Barudin 1075 1077.2 2.2 1078.25 3.25 1073.88 0
Charles G. & Joyce G.
15+75 3027 McVitty Rd. Driesell 1060| 1067.28 7.28| 1067.28 7.28 1066.07 6.07

1. River Stations, Addresses, Ground elevations and WSELs obtained from Inundation Mapping, Sheet 8 of 8, prepared by Engineering Concepts, Inc. dated April 18, 2013
2. Owner Names updated based on Roanoke County GIS information on June 14, 2019




APPENDIX B — PLANS FOR TRAINING, EXERCISING, UPDATING, AND POSTING
THE EMERGENCY ACTION PLAN

A. Training
Training for the appropriate personnel named in this EAP will be performed as a part
of the annual drill and periodic tabletop exercise.

B. Exercising
A drill shall be conducted at least annually. A tabletop exercise shall be performed
at least once during this certification period (once in 6 years).

C. Updating
This Plan shall be reviewed and updated annually by the EAP Coordinator. The items
that will be reviewed include:
e Changes in personnel in the Notification Flowchart.
e Changes in downstream property ownership.
e Additions or deletions of structures within the inundation zone.
e Changed conditions that could affect flood flows or flood elevations in
the event of a dam failure.

If updates are needed, they will be submitted to the parties listed below. An annual
notice will be submitted to DCR, by the EAP Coordinator, which documents the
annual drill or tabletop exercies

D. Posting
This Plan will be kept on file:
e County Engineer’s office
e County’s Fire and Rescue Department-County Emergency Manager
e Virginia DCR, Division of Dam Safety and Floodplain Management
e Virginia Department of Emergency Management



APPENDIX C - SITE SPECIFIC CONCERNS

Titan Trail is a private road that crosses over the dam embankment. Titan Trail is the primary
road access to Hidden Valley High School.

In the event of an emergency, this road should be closed; and students and staff should shelter
in place at the high school.

Emergency access to the high school can be provided off the end of Holland Drive.

Hidden Valley High School
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