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{CHAPTER 1 - OVERALL

1.3 INTRODUCTION

Authority and Acknowledgments

This report was prepsred by Dewberry & Davis under contract {o the Fifth Planning District Commission (5t

the Commonwealth of Virginia, The 5th PDC covers the Counties of Alleghany, Botetourt, Craig and Roanoke: the

cities of Clifton Porge, Covington, Roanoke, and Salem: and the Towns of fron Gate, Fincastle, Troutvitle, Buchanan,

Mew Castle, and Vinton. Localitics participating in this study include only the Cities of Roancke and Salen, the

County of Roanoke and the Town of Vinton,

The following key individuals supplied information, or actively participated in the preparation of this roport:

Mr. Wavne Strickland, Bxecutive Director, 5th PDC

Mr. Charles Huffine, PE.

Wir. Gregory Reed, P3

. Boanoke Uity Engineer
. ity of Roanoke

Mr. dohn Abbott, Pk, Salem City Engineer

. Roanoke

Mr. George Simpson, P.E., County Engineer

M, WE Wright, Virginia Depariment of Transportation, Salem Office

Mr. George Williamson, Yirginia Department of Soil and Water Conservation
Bs. Wary Camp, Virginia Hepazhwm of BEmergency Services
WMir. Bdward O, Beads enkopt, P.E., Dewberry & Davis
'_ 3 Mi iffaéi"mzmdo Pasquel, P.E. CHIZM Hill
'_: "Vh i rank Caldw ell, P, LS. TP Parker and Son

% i _Suaize Barton, C.P., Barfon Aerial Technologies

Their as%;%‘tame and participation has been invaluable in the compilation of information and in the preparation of this
z‘ep{m Wst wai their support of this report, its completzon would have been difficuit, if not impossible,

This report was completed in December of 1996,

PO of

The overall focus of the report 15 the imulementation of policies and nrocedures
! ] ¢ i

Purpose of Study

The Roancke Vall
POC.

and a stormwater mitigation grant from the Federal Emergency Management Agency {F

Yalley. Moreover, to aocomplish this, other components included in this

making process in the mmmediate-
that will serve

as a base for the stormwater management guidelines include:

Lohancement of the 1993 FEMA Flood Insurance Study

» improve accuracy of topography used in the FIS
> add detail to 112 miles of Fin H

component of 2 long range planning tool
> develop rainfall runoff modeis that can be calibrated 1o the Interactive
Systemm (IFLOWS) and are capable of projecting vea
> provide {raining on hydrologio/
i digital file format such as ARC/ANEOD GIS for [uture use

or Begional Authority

Development of master plans for individual watersheds

» detineats 100 yvr. Hoodplain imils based on ultimate land vses

> compare impacts of existing and developed land use patierns

> provide recommendations to minimize or eliminate flooding problems
Development of specific mulii-jurisdictional projects and policies

» provide cost beneticial and permitable solutions which will reduce existing

> minimize future damages due to planoed development

The project 1s funded by the City of Roanoke, the City of Salem, the County of Reanoke,

EMA)

for mitigation o

Flood Observation
ar 2020 iand use conditions
vdraulic model uses as well as supplement and ¢

and enhancement by the

flo

ev Regional Stormwater Management Plan is a multi-jurisdictional effort coordinated by the 5th

the Town of Vinton,

I floods in the Roanoke

study will assist the jurisdictions” decision

nd near-future as demographics and land uses change. Some of these components

AEC-2 modeling including cross sections and recalibration to make t &

and Warning

1 data

[

nhance existi

local governments

oding probioms




wevelonment of implementation practices including policies, ordinances and guidelines for funding methods 1o N .
Developmenti of impiementat e - - ‘ = fabie 1.2 Studicd Hydraulic Reaches
construct the identified projects
» develop 2 stormwaler guality management plan A - . . o T
. develop a stormwater quatily manag v Stream Study Length (Ft.) Downstream Limits Upstream Limits
“w - prepare maintenanc aidelines and model maintenance agrecment . . e Sm i mAn (R AR ,
S pt : : i ‘ Rack Cresk (& 4 Tribs F31T00036.700) Confluence with Roanoke River CBOU upstream of Apple Grove Lane
T de\ dov an implementation program , . o . ‘ . :
v i 7 Barnhardt Creek 24000 Confluence with Roanoke River | ~ 4800 upstream of Grandin Rd., Ext,
: Butt HMollow Creek 4,900 Confluence with Eoanoke River | Interstaie 81
Capvin Cresk 2E.30D Contluence with Tinker Creek [nierstate 81
Cole Hollorw Branch 7200 Norloll & Western Railroad Brogan Cucle
ook Creck 4,800 Confluence with Glade Creek ~ 600" upstream of Crumpacker Drive
Dreer Branch 7,000 Confluence with W. Fork Carvin | ~ 2200" upstream of Pejers Creek Rd..
Dy Branch 15,800 Confluence with Roanoke River | -~ 300" upstream of Frosty Lane
- . . i . o . . ) ] {(iish Branch 9 TG0 | Confiuence with Mason Creek Interstate 81
of the development of watershed plans for sixteen priority watersheds that are iributaries to the
i . o L ; _ Glade Croek 29000 Confluence with Tinker Creek Roanoke/Botetourt County Line E
wa combined area of 248 square miles. The overall watershed area 1s shown on the Vicinity ;
i . . . . _r Cilade Creek-Trib. A 6,800 Confluence with Glade Creek Downstream of U.S. Route 2217460 |
: 21 A08 L TEOK- LTI, EIRAERLY J gencs wiln syiade Lree EADWNSIream of L 5, ROUe ¥
siud‘y alse inciudes detatled hydraslic modeling of 30 streams in the 16 priority walersheds b ) i - - |
p fed ; s . — s ; . Glade Creek-Trib. B 4,650 Confluence with Glade Creek PRI ritan Road
2; maiﬂ 5. The watersheds studied in this report ars listed in Table 1.1, The hydrauiic study o ) ¢ o s 300 upsiream of Ruritan Road
&' 1.2. A summary of how sach watershed and stream lengih is distributed among the fou Jumping Run Creck 9,300 Confluence with Mason Cregk - 3700 upstream of Carvin Cove Rd.
iedin Table 1 2 Lick Run 35,000 Confluence with Tinker Creek . { ~ 300" apstream of Sioux Ridge Road
Mason Creek 53,300 Contluence with Roanoke River | Plunkett Road
Mudlick Creek 31,000 | Confluence with Roancke River ¢ -~ 3700 upstream of Canter Drive
Burray Hun - 19,000 Confluence with Roanoke River | ~ 1200 upstream of Crawford Road §
3
H
. . , ) . | Gre Branch (& Trib.) 11,300 (4,600 | Confluence with Roanoke River | Confluence of Tributaries
Drainage Area (mi’) Watershed Drainage Area {mi’) : / i ! e : i
58.7 Lick 8 7.8 Peters Croeek 27,500 Confluence with Roanoke River | Confluence of Tributeriss A&D
58, Lok Bun B
7 | Peters Creek-Trib. A 5300 Contluence with Peters Creek ~ 100 upsiream of Timberview Road
4.7 Mason Croek 276
Peters Creek-Trib B 2,100 Conlluence with Peters Crask { 2000 upstream of Green Ridge Bd
2.7 Mudiick Creek b6 _
Peters Creek-Trib. 5,800 Confluence with Peters Creek Upstream of Fmbassy Drive
8.0 Murray Run 2.8 o - o _
i finker Creek 50,500 Confluence with Roanoke River | Roanoke/Bolewourt County Line
5.9 Ore Branch 4.1 . . s e o
E Trout Run : 2,500 2000 u/s of conf with Lick Run |~ 104" upstream of Tth Stree
- H
4.5 Peters Ureck 3.0 e Bt e e L ‘ X !
- West Fork Carvin Cresk 17AGD Confluence with Carvin COresk Interstate 817581 lnterchange i
2.0 linker Creek +2.8 Woll Creek 19,400 Confluence with Roanoks River | Blue Ridge Parkway
. 33.0 Woll Creek 4.9 B

[




- - - > ey 1 E - 1 REaral 2 £
Table 1.3 Distribution of stream lengths and watershed areas i STUDY AREA DESCRIPTION
JURISDICTION General
Hoanoke City Rocneke £o. Fintnn Salem Terial
Nipean Tirainage Slrewm Dirainages Sream | Drainage Stream Dratnage Stremmn Drainage The 31;1@ aren 15 located in the sputhwestern Q{)i"i'i(){i of Vi]‘gi'l'lia aiOi'ij,:{ the western 5§0§7§35 ot the Blue Eiid}ic Mountaing
Lenglh Arta Length Area [ength Aren Longth Aren Length Area . - o - ;
. ‘ N . , " ‘ . The study arcs covers most of the Town of Vinton (3 square miles), the Cities ot Salem {105 square miles) and
(i {mi*) {11 (i} (D {mi”) i3] (mit') (f) {rihy 2
Track Croc! 11 700 sy 11 700 <o Roanoke {30.7 square miles) and Roanoke County (141.1 square miles).
ALK LEECR W F PalLh g B
Farnhandt . 140,000 nw R 27 FT0OD .6 25 600 472 _ , -
SR Of the 251 square miles of watershed study area, approximately 56% of the area is within Roancke County,
Buit “”1‘““ 60 2 +300 07 4900 &7 approximately 12% is within the City of Roanoke, approximatiey 4% is within the City of Salem and approximately
Uil Branek T 32 8 200 5 7 % 300 s 1% is within the Town of Vinton, The remaining 27% of the watershed study area is located in the southern part of
e — Botetourt County. This area is the headwaters for the streams that tlow in a southerly direction toward the Roancke
ey Branch {0 3780 3.7 100 0.8 15800 4.3
' River. The Roanoke River {lows in an easterly direction through the central part of Reanoke County and
SR SVTIRATN | 0 2 ang 347 EER 3 A7 .460 77 . N . L . . . ) e
Mason 0! 13590 = 23500 b0t A7 approximately through the central part of the watershed study area. [t is the principal link for all ot the streams studiad
- Ciish Brdich | P {10500 6.9 10.000 2.8 i this report
Mindiicks T D 13000 P 18,100 82 31,100 96 il
' - . Climatic and Physicgraphic Characteristics
Mufrsy Ran. 1 14,800 1.5 4,400 L4 19200 19
Ore Braneh:” |7 11,300 26 ] 14308 4. The climate in this area of Virginia is mild, exemplified by warm summers and moderately cool winters, Averag
Moterd (reek - 44 <10 s 27 400 60 monthly temperaiures range from a low of 36°F in Januvary to a high of 73°F in July. The average annual temperature |
—— : 15 547, Annual precipitation is 43 inches and proportionate throughout the vear. The highest monthly rainfalls oceur |
Tinker o 20,100 79 22,100 44 000 06 36,200 428 ) ) o ) ) |
B : between May and September. Snowfall depths average about 20 inches per year, Snowflall depths are greater in the
(.'i!;.;.d.c.: 6,306 26 15,600 52 6 600 b 27900 3.0 i';%gh&:i‘ alevations,
Cardin-. o] 2800 02 24,500 159 | 28,300 8.0
BN N The area is characterized by mountainous and hilly terrain interspersed with large valleys. Elevations range from over
Lick Run - i 35200 74 | 35.200 T8 )
- S 3600 11, in the western mountainous regions to 900 1. along the Roanoke River at the southeasiern edge of the study
Wolf Créel 7000 15 2.4 ] & A0 L
_ .0 {L_ 000 3.9 12,400 10 19,400 1.9 ares.
Toran 11 136,800 295 267,600 141.1 26400 3 37.800 85 458,600 2477
Most of the watershed study area lies within the Ridge and Valley physiographic province which is characterized by
* Drainage area within the County of Botetourt is included in the total column. Because the County of long parallel ridge lines and intervening valleys. Most of the ridges in the highland areas are comprised of erosive
Botetourt f.,,].i,,i.lbd HIR TS par U( }}dif in the wludx NG siroam re aches were sindled in ﬂ?ﬁ (I:{_)i,lll?}" Of resisiani Scéig"ﬂgﬁlag‘}-’ ['Ua;_:gu;, Parat]el 10 ﬁa@ ;"iduﬂg are the lowland and v &]ggﬂ arens, Ehggg igw‘h}“d aAresas are {(){_{_ﬂ@é

Y3 ol g " - 3 . - . . . . ; P . P - ) -
Boletourt, from the weathering and rapidly erodible hmestone, dolomite and shale rocks exposed during the formation of the

[N




Existing

Appalachian mountaing

There is a wide range of soit classitication within the watershed study area. Many of the soils within the watershed
study area are strongly acidic, typical of the mountains in the region. The National Resource Conservation Service
(NROS)Y, formerty Soil Conservation Service (5C5), categorizes the 30,000 soil series into 4 hydrologic groups, A, B,
C.and D, Soils in the A hydrologic soil group have the highest infiliration capacity; D soils have the lowsst infiltration
capacity (Le, ‘tzhfsx runoff volumes are characteristic of the C and 1 solls}. The soils in the study consist of

eneral tonms are moderately 10 poorly drained.

rip}‘.};'{a:\;iz‘;zziié{y A0% 13, 30% C and 30% D, and i

Existing Land Use

Aﬁfiéi%éﬁk&’fmm determined primandy from 800001 and 16.000:1 aenal photography taken i March 1995 of

' .'ﬁm.{j{"ﬁ_i}i t}f m giw{z%%g, the Cities of Roanoke and Salem, and the Town of Vinton. For areas in the County of

%30'1‘;{3{'@%1%%:;@ m;ié(v i;mé use categories were determined from 24,000:1 asrial photography taken inthe 1970,

: Shﬁ;’_aic‘ztség‘:gtsd_W ith County of Bortetourt existing land use data presented in comprehensive plans and determined from

15, The 1995 aerial photographs allowed sevenicen different existing land uses to be ideniified.

ategories are shown below,

Existine Dand Use Calevories

a.saczw districts {m«:,mg 85% impervious surfaces)

%’zwmaw s 2% impervious surfaces)

-‘5/8 acre average lot size {fown houses) {average 65% impervious surfaces)
_-:i/fg acre average lot size {average 38% impervious surfaces)

i '.?/s" acre average lot size (average 30% impervious surfaces)

V acre average lot size (average 25% impervious surfaces)

; "a_ acre average 1ot size (average 25% impervious surfaces)

5, 2 du average ot size {average 12% impervious surfaces)

Railroad

MNon-contributing arcas

Developed Land Use
Future development often results in increased runoff rates and volume, which produce higher flood elevations and
adversely affect downstream arcas. Therefore, it is important (o assess the ettect of developed conditions {Year 2020)

on peak runot? rates and volumes. Using zoning maps, comprehensive plaos, and maps of all communities in the study

area. developed land vse projections 1o the Yeuar 2020 were developed. Note that these projections were developed only
e estimate the impact of future development on flooding and are not an officiat community endorsed planning
projection.  The Year 2020 developed conditions land use projections are based on the following information provided
by the communities and ds‘:ve’iopmi conditions {Year 2020} discharges may be reduced by fature revisions o these

community projections that include more cluster development or a veduction i high-intensity land uses.

The developed land vse plan Tor Salem (s presented in the Futwre Lond Use map dated May 1993 Because very little
developable fand exists within the City, land uses are projected to change very little, Therelore, Yeur 2020 land vse for
the City of Salem, representing approximately 100% build-out, is consistent with the current City of Salem

comprehensive plan.

The Town of Vinton Comoprehensive Plan adopted in December 1994 states that only 11.8% of the usable Town aren
remains vacant. Therefore, Year 2020 land use for the Town of Vinton, representing approsamately 106% build-out, is

consistent with the current Town of Vinton comprehensive plan.

The City of Roanoke developed land use projections are presented in the Roanoke Vision, the comprehensive
development plan for Roanoke from 1985 to 2005, The City is approximately 95% developed, with the most
sigaificant change being the conversion of most of the remaining agricuttural land uses to residential land uses. No

projection adjustments were made for Year 2020 land use,

The County of Roanoke projects extensive development within certain areas of the county, These development
corridors inelude development along Routes 221,220,419, 311, 117, 2 small segment of [-81, and development south
and east of the Town of Vinton. These development corridors were adjusted, based on the projecied growth rates, to

nroject 2024 land use.




The County of Botetourt projects sizable development in the area adjoining the County of Roanoke, particularly in the
areas tributary to Tinker and Glade Creek. This development includes a 1,100 acre industrial park and significant
These development corridors were adjusted, based on the projected growth rates, 1o

increases in residential fand uses.

project 2020 land use.
Al the communities, except the County of Roanoke, use a function-based tand use designation. That is, land uses were

designated by the intended uses such as residential, industrial, commercial, etc. However, in the County of Roanoke,

0

land use p iaining is based on the planned “character™ of an area, such as a rural village, village center, rural preserve
etc. These “character-based” designations consist of several function-based land use designations such as residential
fand imcs'ﬁéiﬁ:”:d with commervial land use. However, the proposed areas of each function-based fand use s not

i

$pec s:d wuhufhfe character-based designation.

iven i‘%éa?diﬁ"@fcm conventions, and the different resolutions of planning land use data provided by each communpity,
the land | u* ‘zi egories presented for existing Jand uses were supplemented with the following land use categories for

dev ﬁiopad wnéiimm {Year 200203

%umﬁfnwnmﬂ Develoned Land Use Catepory Comments

i rm Density Residential Fanction-based fand vse designation, 1- 10 2- acre
| average lol size.
%‘é/‘%éc?ia;m Density Residential Function-based land use designation, Ve~ to Ye-acre
average (ot size
o High Density Residential Function-based land use designation, Ve to Vi-acre
R average ol size.
: '._"R‘.:;n‘a% Willage Centor Character-based land use designation
Rural Viltape Character-based land use designation
| Rural Preserve Character-based land use designation

1.2 ﬂ@m; Hg STORY

The ii;%mn oi ﬂmdz;zw in the Roanoke Valley has been well documented since records were kept. The area was first

citled mi iai‘a.‘.i 1600's however, development did not occur in earnest until the railroad arrived in 1880, According

el

{0 newspaper accounts, the bistory of flooding trom the Roanoke River is much more documented than along the
tributaries. Since 1877 over 17 large floods kave occurred in the Roancke Valley with 4 of the largest in the past 20

vears. Dates of significant fooding include the following:

1877 August, 1928 July, 1047 Mlovemnber, 1945

Angust, 1892 October, 1932 August, 1961 April, 1992

October, 1893 January, 1935 July, 1962 Fune, 1995

Oetober, 1906 August, 1939 Jung, 1972
Spring, 1913 August, 1944 Aprid, 1978

In the past 20 vears tour of the fargest floods on record have occurred including Jupe, 1972, April, 1978, Movember,
1985, and April, 1992, Based on the rainfal] amounts and durations which resulted in these flood events, the June,
1972, April, 1978, and Movember, 1985 flood eve

e vs

130-, and 10-vear.

nis have recurrence intervals, respectively, of approximately 50-.

In this period of active tlood activity, looding damages have been estimated excesding $200 million with over 12,000

impacted resudeniial structures and over 1LOUO businesses.

The Mood of November, 1985, being the flood of record, provides the most dosumented peak discharges and high
waier marks. Records from 1985 show that debris blockage of stream crossings 1s a significant [aotor in the extent of
fiooding which cannot be ignored. Based on available post disaster photographs and records maintained by local
governments and VIO, several stream crossings experienced severe debris blockage, The impact of debris blockage

on flood elevations 1s presented in Chapter 2,

‘The amount and extent of damage caused by any food depends in general upon the topography of the flocded area,
developments in the foodplain, depth and duration of flooding, the velocity of How and the rate of rise of the
floodwater. Southwest Virginia is a very valnerable area for flood and debris damage, in part, due to the ridge-valley
composition of the terrain, the many streams and tributaries that drain the region, and the climatic effects of the

mountaia ridges throughout the region. This region is susceptible 1o both localized flooding and regional flooding.

Bursts of high intensity rainfall {e.g., thunderstorms) can resuit in flocding along some tributaries while other

L2

1

immediate arcas may not be affected at all. Heavy rains from tropical storms from the south and southeast can cause
wide range damage throughout the area. The mountain ranges act as barriers and guide tropical storms ina

northeasierly direction

LAy




The most severe Tlooding on the Roanoke River is usually the result ot heavy rains associated with tropical storms,
while tributary stream {looding is usually the result of local thunderstorms or frontal systems. Flooding along

fributaries is compounded when the streams in the lower elevations create back-ups in the feeder streams.

Major floods in the area have occurred in 1940 and 1972 with discharges of 24,400 and 28,800 ofs, respectively, as

EC

i
i

measured af the U S, Gieological Survey gage on the Roanoke River at Niagra, Virginia (near where the Blue Rid
Parkway crosses the Roanoke River). Un'l Pinker Creek at Dale Avenue {0.7 miles upstream Trom the contluence with

Ro;umi\a ?;ﬂ orythe August 1940 storm produced a discharge of 9000 cfs. The flood damage from the /‘%%,igiifr}i 1940

aimm w ;}Q"ﬁﬁﬁ%l”f and resulted 1 major damage to buildings, roads, bridges, and agricultural crops, The 1972 flood
on ihc* Rmnoiac River, which was a resuit of Tropical Storm Agnes, was estimated as a 50-year flood. Approximately

1(35} §1Gm{,”'

were damaged by {leoding from Hurricane Agnes m the Roanoke-Salem area. [n the city of Salem, the

i?-md @x";@i@ rs ;resi@d at 022,611 measured just upstream of the Maiu Street bridee (FEMA, 1993).

E= ot

'0 'éNmfcmhu {)‘85 a P34-vear Tlood event mundated the study area. This flocding, “the worst Dooding in the

Rm‘éimhm Vsﬂ i:‘y' since records have been kept™, was caused by the remnants of Hurricane Juan. The flooding

i1 mnéatu% mud} 0‘5 the downtown area of Roanoke and resulted in 10 deaths. A tofal of 11 inches of rain fell between

§1az,zzsdf1§,.{ktoécz 31 and the folowing Monday. The last six mches ocourring during the last 24 hours of that five day

c;tzosﬁ {?hc V%i@im Messenger, 1995

1.3 HYDROLOGIC ANALYSES

Methodology

ie in i% »,mdh, zﬂ ﬁ*‘,fl iogic study was conducted using SCS methodologies in the UE, Anny Corps of BEugineers

The HEC-1 model was used to develop peak discharges (rate of tlow) for & range of recurrence mnterval
ey ema for boéh \Mmr land use and developed land use conditions, Bince possible mitigation measures involve tlood

wiz‘?mi ciams izj,dmwmp 1w {peak flow ve. time) were necessary for the routings

Dmuwgmm“i oi a h‘a drologic model to accurately replicate runoff from known rainfall depths requires extensive data.

An insufficient mémbca of stream gages and precipitation gages in the study area makes such data scarce however, the

R;uam@ﬂu Times Dispatch, Nov, 5, 1993

available data is sulficient to calibrate the hydrologic models, Precipitation records were evaluated to conlirm the use
of the SCS Type U 24-hour rainfall distribution for use in the HEC-{ model. Rainfall amounis for the 24-hour stonm
were obtalned from TP-40. This, also, was verified through a review of available precipitation records. The calibration
data can be found in a separately published hydrologic addendum 1o this report, In the Ciiy of Roanoke, the 24-hour

rainfall amounts are shown in Table 1.4

Table 1.4 Precipitation Values for 24-hour Storm in the Uity of Roanoke
Storim Precipiiation {in}
2-year 35
Sevear 4.4
eyear 5.1
25-year 5.9
S-year ; 6.7
00-vear 7.5

Flood discharges are directly related 1o runelf, The volume of runoff depends on numerous factors of which rainfall
volume s paramount, For very large watersheds the volume of runoff from one stornm event way depend on residual
effects of recently veourring storms. In many analyses hyvdrologists usually assume thai the current storm’s runoft s

mdependent of previous storm events,

Another common assumption in hydrologic modeling 15 that the rainfall available for runoft is separated into three
parts; divect runoft, initial abstraction, and lfosses. The initial abstraction consists malnly of ingerception, infiltration
and surface storage, Factors that affect the spilt between losses and runotf include the volume of rainfall, land cover
and use, soil type, and antecedent moisiure conditions. Because of the large number of factors that allect the separaiion
of rainfall into direct runoff and losses, the process of hydrologic modeling involves the acceptance of some
simplifying assumptions. These simplifying assumptions are incorporated info SC8's TR-55 methodologies/reference

for syathetically converting rammfall to runoff.

A curve number 1s an index that represents the combination of a hydrologic soil group and a land use and treatment

class and 1s found 1o be a function of three factors: hydrologle soil group, the cover complex and antecedent moisture




conditions. The runoff curve number method was developed based on 24 hr. rainfall runoff data. it limits 1iself 1o the

caleulation of runof! depth and does not explicitly take into account the time var iation of rainfall intensity.

Use of a unit hydrograph and the hydrologic technique of hydrograph convolution”, ased in conjunction with the curve
number, will secount for temporal variations of rainfall. The unit hydrograph represenis a unit volume of runoff for a
specific unit storm duration. The S5 has developed a synéheiiu uniit hvdrograph that has wide range acceptance. A

unit hydrograph has meaning only in connection with 2

7 £

ven storm duration. Therefore, a watershed can have several
unit hydrographs, each for a different rainlall duration. Once aunit bydrograph for a given duration has been
determined; runotf hydrographs can be derived using various hydrologic techniques. However, because the 505 uses

pniform 24 hr. storm durations, one single unit hydrograph can be used for storms of different recurrence intervals.

The ‘wa; ( mzsumho n Servies has developed four standard 24 hour temporal synthetic rainfall patterns based on
a,\?“i%ws naﬁoﬂwui{: data, Type L 1A 1 and 1, The 24 br. constant duralion was sciected because most rainfali data

i mpu;{@ ar a 24 hir, basis, As aoted earhier, of the four standards, type 1 s most applicable 1o this study area.
Anoii‘!ﬂ' i‘ir.mr that can have a signilicant impact on the rainfall volume is the fime of concentration. t.. SCBH
proced imw divide the time of concentration into three trave! time se segments; overland flow, shallow concentrated {low

and open channe! flow. Fach segment of Mow has an appropriate Manning’s roughness coefl

cient according to the
type of land cover. This roughness coefficient is a measure of the resistance to tlow as the runoff travels its course.

Higher roughness coetlicients tend 1o increase the time of concentration.

ATl of these hivdrologic parameters (e, SCS 24-hour type 1} rainfall distribution for the design storm, curve number,
SR it i'ayd?a’gz’a_piz and segimented tine of conceniration) are a collection of simplified procedures to caleulate peak
discharges and runoff hydrographs, These parameters and methodology are more specifically referred 1o as the TR-55

method (USDA, 1986).

Curve mié‘nbﬁfs for the study ares were assembled from aerial photographs dated March, 1995, existing zoning maps
andd mm;}i{:i 1sive land use plans supplied by the participating jurisdictions. Topographic information is based on;
"=200 seale ma;}s with 2 fl contour intervals from the City of Salem, 1"=500" scale maps with 5 ft. contour infervals

from the 5th PDC for most of the watershed study area, and 1"=2000' fi, USGS quadrangle maps for the areas around

1 fydrograph convolution is the process of transiating precipitation excess ito a runeft hydrograph through linear super
positioning of 1 unit hydrograph,

the fringe of the watershed. As a result of the calibration analysis published in the hydrologic addendum to this report,

a Tvpe 1 antecedent moisture condition was used in the determination ol curve numbers for this study.

Subbasins within the watershed averaged approximately 250 acres. Criteria used to establish subbasin boundaries is
based on critical locations where hydrographs and peak flows are speciticaily needed, Uxamples of eritical locations
include confluences of major ributaries, selected hydrantic structures or locations where flows were previously
established by other studies and reports. Comparison of flows computed in this study with previously established Hows
serves as a means of comparison and calibration. Other factors such as land uses and terrain slope were a

consideration but are much less of a priority in establishing subbasin boundaries.

There are approximately 400 subbasing within the study arca. These subbasing are delineated on Figure | located n
back cover of the report, Over 90% of the watershed study area was mapped with hydrologic solls. Unmapped areas
were assumed 1o be the same hydrologic soil group as the adjacent sotl or the most prevalent adjacent soil when the
unmapped area was bounded by several hydrologic soil groups. Most unmapped areas occurred atong the Interstate 81
corridor and on mountain tops. Soil information was available in digital format for all of the watershed area excepl for

the area in Botetourt County. This soil information was digitized from 1"=500" scale maps. The ARC/INFO

Geographle Information System was used as the digital data base lor the hydrologic calculations,

Aerial photographs were taken and interpreted for existing land uses corresponding to those specific land uses listed in
TR-55, This information was digitized in ARC/INFO format and combined with hydrologic soil information o
generate curve numbers, Developed land uses were obtained from jurisdictional comprehensive land use plans and
correspondence with focal planning offices. Figures 3 and 4 in the back cover show the existing and proposed land

uses used in this study,

Times of concentration for each subbasin was computed based on segmented travel times for the three types of flow
conditions. As per an 5C5 unpublished dictum, overland flow lengths were kept to a maximum of 100 feet. ln general
those subbasing where the {low path originated in large wooded or heavily vegetated areas had overland flowpath
lengths of 100 ft. Subbasins where the t, flowpath originated in residential areas had overland flowpath leagths of 50
i or less, Shallow concentrated fow path segments have variable lengths among the subbasing and in general begin
where overland flow ends and the streamtines for streams begin. Average shallow concentrated flow lengths average
about 1000 ft. Channel flow sections were field identified. HEC-1 models were developed from the basin inpui dats

and run for existing and developed conditions (Year 2020} discharges. Models were run for the 2-, 5+, 10-, 25, 50-




and 100-vear events. Results per watershe = are presented in Chapter 2 with all technical back-up in a separalely

published technical addendum
1.4 HYDRAULIC ANALYSES

F%@{}ﬂmmﬁﬁ gy

'}i"“'%é!'}tié%év iois for the existing and developed conditions {Year 2020) 2-, 3-, 10-, 25-, 50-, and 100-vear storm events

werd G umimd by inputting the corresponding runoft discharges computed from the HEC-1 hydrologic model into

ihe,, {,Oli’h a{b}i*xmym HEC-Z Water Surface Profile compul

i ﬁw {k}wm mam “direction so does the storm water runoff. To accurately mode! the floodwater elevations through a

%h“'im u&% ey, dis Limr%a in the HEC-Z mode! must be changed to reflect the increase of the runoff discharges as the

E {igwmmg(gm ¢ 15{3{‘2{,4’ imcreases. o the HEC-Z model, discharges are changed at cross sections upstream and
Engliesring
i1 the model, Therefore, computed wator surface elovations are based

e the discharges remain constant, This 15 consistent with comimon

Ei“i“lﬂ@ﬂi EUW i}ﬁ dﬁiiLi’

The T ,?\/i/’a § i{ { models are used as a hasis for the water surface profile models in this study, These FEMA models
wers zf:vh{: d fo rf:ﬁm‘i current stream valley conditions.  Discharges were revised o refiect the results of the HEC-1
hy dmi g %é“zmic% sizes of hydraulic structures were revised to reflect the data obtained from recent field

n w% SUTe mmﬂ U{?%% section elevations were updated

whe n za“" : ‘11} "ﬂi{i% data was revised. Asrial survey of the stream aress was dooe by Barton Aerial Technologies,

Tng. i Mé‘if h 1095, Aerial ¢ digitized cross sections were obtained from this survey for input into the HEC-2 modsl

M’a:‘mim i a“ougi'méss coelficients (e, Manning’s n coelficient) for the stream channel and overbank areas were based
AN B At

on field "%/e ilwimﬁ The 100-year elevations for existing and developed conditions {Yeoar 2020) discharges and the

100-ye: 2 i &4 oodplain are presented on plan-profile sheets locate mplar 2. A

10G-year {imeiomd concitions {Year 2020) {loodpt r ted on plan-profile sheets located 1n Chapter 2. A

h}f'dz::aun{: fechinical addendum will be published separately.
Debris Blockage

Debris blockage of structures can have a significant impact on upstream flooding. However, debris blockage is
typically not included in hydraulic studies due to the lack of historical documentation. For this study to more

accurately reflect existing conditions, debris blockage was included where historic photographs or records were

rprogram. As the coniributing watershed area increases

per the asrial topography specifically obtained for this report, and

5 availabie,

sufficient to estimate the amount and/or the impact of debris blockage, When sulticient historical data wa
structures, i.e., bridges and culverts, were categorized as either low, medium or high debris potential and bridge/culvert

g
opening arcas were reduced by 10%, 25%, and 50% respectively.

kage for a stream. no reduction in bridge areas was included in the hydraulic

1 no date was available on debris blog
model because TEMA and other regulatory agencies require substantial documentation of debris blockage to accept

reduced bridge areas.

1.5 FrLooD HAZARD MITIGATION

identification of Flood Hazards

To conduct the flood hazard mitigation evaluabion, Hood profiles and floodplams were developed along each stream [or
a range of recurrence interval events for both existing and developed conditions (Year 2020) land uses. Residential

structures located in the various floodplains were identified and a determination was made as to the cause of the

flooding:

s excessive ow

® blockage or obstruction

s proximity of siructures 1o stream
» combination of above,

Possible solutions to reduce or elininate flooding sl residential structures were screened 1o determine those that would

reduce the severity of flooding. Possible solutions which were considered include:

° flow reduction {ex. detention and flood controt facilities)
» flood protection structures {ex. iovess)
s obstruction removal (ex. stream crossing enlargement or debris blockage improvement)
» conversion of Hoodprone areas to greenways by relocating floodprone structures
. ~mdividual relocations
» floodprecting
® regulatory controls to mitigate potential future flood damages.
Roads that were inundated by storms with a 10-vear or more frequent recurrence interval were also wentified. These




siruciures 4o not meet current ¥ DOT requirements for road design, and could present a hazard during flooding

conditions. Possible solutions in these conditions were flow reduction using upstream stormwater management control,

enlarging the road crossing structure, or raising the road where backwater is a problen.
Fiopod Hazard Mitigation Measures

Flood hazard mitigation measures were determined for each study watershed, These measures include retrofitting

existing facilities fo reduce or eliminate Hlooding and tnplementing new flood mitigation projects. BExamples of
retrofl a:%mg, existing facilities include the rewrofit of existing lakes and ponds and road embankiments, residentinl
relobation, flood proofing, debris deflectors and collectors and Hap gates. New projects that will eliminate or reduce
iioodn vg inciude Hood control dams, levees, bridge/culvest replacement, channel widening, greenways and new pipes
R.es’:z"oﬁtsﬁ”éf@xist‘is;g structures to form stormwater management ponds were primarily identified at existing road
mnbﬂé_?«ixnént& The road embankment was converted to a dam by adding a riser structure o the apstream end of the
wi’vui This can be done Tairly cheaply but there are geotechaical and VDROT approval considerations,

Nesw stormwater management pond sites were located to best lake into account existing topography and fand uses. The
ponds W{:m placed into the hydrologic models using approximations of storage volume and elevation-discharge

refationships. The effects of the ponds on downstream discharges were analyzed and summarized 1 Chapter 2

Debriz problems can be solved by a stormwater management pond upstream which would collect debris and prevent it

from clogging downstream structures. 1 an upstream pond was not possible, i generally recommended &
i logeing downstream structures. 1 an upst 1 t ble, it was generally recommendsd o

fard

periodically cloar the stream of debris and brush, Trash raclks and debris defleotors were also considere

Culvert and bridge replacement were recommended al road crossings to meet 10-year capacity requirements or to

alleviate structure flooding upstream of the road. The culvert nomographs prepared by the ederal Highway

Administration were used 1o determine a box culvert size that would pass the 10-vear storm with the desired beadwater.

I cases where backwater overtops a road, it was recommended that the road be raised and the culvert enlarged if

necessary to prevent mereased flood elevations upstremn
Fioodproofing is recommended for many of the stroctures subject to periodic flooding. These structures were
identified on the workmaps and categorized according to flooding depths for the 100-vear storm. The workimaps are

mcluded in an addendum to this report. The floodproofing categories are shown below:

@éﬁ@g@ﬂ”v Determining Factor Action Hecommended
i 100-vear flood depth »8' Purchase or relocate
2 {00-year tlood depth 3-8 Elevate, relocate or purchase
3 100-vear flood depth <37 Dry floodproot or elevate

A category | house where flooding is greater than & was recommended 0 be purchased or relocated because this depth

of flooding usually undermines the structure, For category 2. it is recommended 1o elevale, relocate or purchase the

structure, because these depths are too great to perform a dryv floodprooting, For depths less than 3 (Category 3) it is
recommended that the structare be dry floodprooted or elevated, since dry floodprocfing s ¢ foeasible option at this

depth of flooding.
Flood Hazard Mitigation Measure Evaluation

Each mitigation measure was evaluated for its effectiveness in reducing fooding and for engineering feasibility. A
rating system for projects was developed that considers the number and type of structures relieved by the project, the
estimated project cost, the design storm (or Trequency of problem), the environmental impact, the potential funding

sowgrces and the permittability of the proposed project. Table 1.5 Hsts the rating eriteria and waights and the scoring

oriteria

)




Table 1.5

Easineering Feasibility Rating Criteria

Eugineering Feasibility

Criteria Scoring Criteria Rating
Mumber of Structures/ Public | = 20 structures 10
Facilitios Relieved by Project | 6-20 structures 7
for the Design Storm Transportation arterial 5
{(Weight = 4) Collector street or G-3 structures 3

Kesidential streets or alleys

Engineering Feasibility

Criteria Scoring Criteria Hating
Project Cost < H 1,000 )
(Weight = 4) 10,000 - $50,000 g
o $50,000 - $100,000 6
$100,000 - $250,000 4
250,000 - $500,000 2
=5500,000 j
Design Storm 2-year i
{Weight =12 PO-vear 5
B 100-vear |
Environmental Impact Positive impact on water quality 1
{(Weight = 2 Minimal impact on water quality &
MNegative impact on water guality i
Potential Fuonding Source Funded by others {e.g., COE, VDOT, granis) g
{(Weight=1} Community funded + low interest loans or grants possibie 7
. | Community funded 5
Orwner funded + low interest loans or grants possible 3
Owaer funded i
Permitiability Minimal permit problems 10
(Weight = 1) Average permit problems 5
Difficult permit problems !

intangible factors were also identified for evaluation by the various communities. These factors include: public
acceptability, health and safety, aesthetics, convenience, and multiple uses. Table 1.6 lists the suggested ratings for

these factors,

Tabie 1.6 Rating Criteria for Intangzible Factors

intangible Factors

Criterin : Scoring Criteria Ratiny
Public Acceptability Project is strongly supported by the public HG
(Weight =43 Project is acceptable to the public 5
Public is against the project !
Health and Safety Project poses mintmal risks o the public 14
{Weight = 4) Project poses some risk to the public 5
Projest poses sigmificant risks to the public i
Acsthetios Project enhances acsthetios of nearby area [RE
(Weight = 13 Projeet has no impact on aesthetics 5
Project adversely anpacts sesthetics of nearby arcas }
Convenience {g.g. impact on Project enhances convenience , 14
travel times, eic.) Project does not anpact convenience 3
{(Weight=1) Project adversely allects conveniencs 1
Multiple Uses Project can serve mulliple uses 1
(Weight = 1) Project 1s only for Nood hazard mstigation 5
Project adversely impacts land use i

Thsse intangible factors were not included 1 the project ratings presented in this report. The intangible {actors can be
revised or used by the communities as needed. The flood harzard mitigation projects are presented in Chapter 2 and the

project ratings are in Chapler 3,

Specifics for each watershed are presented in Chapter 2. The Watershed Plans are presented in Chapter 3. All

technical back-up to the Alternative Evaluation is included in separately published technical addendum,




{CHAPTER 2 - INDIVIDUAL WATERSHEDS

2.4 BaCk CREFEK WATERSHED

Basin Description

The Back Creek watershed is a 58.7 square mie drainage basin located in southeast Roanoke County, Virginia. The
watershed has a length of about 16.5 miles and a maxiimum width of about 5.5 miles near center. The Back Creek
'%&-'a.izez's;héé originates in the Blue Kidge Mountains on Poor Mountain at an elevation of approximately 3600 feet above
sea level and flows in a northeaster] v direction Tor about 25 miles 1o #s confluence with the Roanoke River near the

border betweern 1 Roanoke, Bedford and Franklin Counties.

The southern watershed boundary of Back Creek serves as the political boundary between Roanoke and Franklin
Counties for a portion of ifs fength. The Back Creek watershed is mostly undeveloped consisting of woods,

agricuitiral arens and scattered fsing,i” family residences, There s more residential development i the subbusing closer

to the City of Roanoke and along U.S. Routes 220 and 221, The Blue Ridge Parkway runs through the watershed,
Davelo ac,d conditions {Year 2020 fuse 15 a combination of rural village and rural preserve with some low density
j 3

residential dmf fopment.

A tabulation of the Back Creek drainage basin areas is presented below:

Distance Above Mouth of

Location Back Creek {fect) Drainare Arealsq. mi)

Mouth of Back Creek 0 58.7

Jae Vallev Road - State Route

116 26,500 537
Brandy Road - Siate Route 666 37,800 48.5

Downstream from Confluence of

Back Creek Tributary A 54,200 44.9
Back Creek Road - State Route
876 67,7160 30,0

Morfolk & Western Railroad 73.400 310
Downstream from Confluence of

Back Creek Tributary B 97,004 259
Poage Valley Road - State Route

68 $12,400 1641

Downstream from Confluence of

Littie Back Cresk 119,700 RN
Downstream from Confluence of

Martins Creek 127,800 59
Apple Grove Lane - State Route

496 128,900 44

Subbasip Deseription

There are Tour significant stroams that drain the Back Creek watershed: Martins Creek, Little Back Creck, and Back
Creek Tributaries A and B, Marting Creek, Little Back Creek and Back CUreek Tributary B sli e entirely within

Reanoke County. The very upstream reaches of Back Creek Tributary A are located in the City of Roanoke but the

majority of the watershed is located in Roanoke County. The streams and related subbasins are shown in Figure 2,11

A tabulation of the study Tengthys and subbasin drainage areas 1s presented below liowed by a briel summary of the

Back Creek tributaries: |

Siream Btudy Lenoth {feel) Dirainage Avea (34 mi.)
Martins Creek 6,500 1.7
Little Back Ursck 13,400 4.0
Back Creek Tributary B 5,600 2.4
Back Creel Tributary A 11,800 3.5

Martins Creel is focated 1o the western part of the Back Creek watershed. 1t originates on Poor Mountain and flows
southeast o 1ts cordluence with Back Creek which 1s approximately 24 miles upstream of the confluence of Back Creek
with the Roanoke River. The watershed is mostly wooded with some agriculiural and scattered residential

development. Developed land use s primarily rural village with some low density residential and village center

il
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development,

Little Back Creel is also located in the western part of the Back Creek watershed and is iocated northeast of Martins
Creck. 1t converges with Back Creek approximately 22.5 miles upstream of the confluence of't iack Creek with the
Roanoke River. The Little Back Creek watershed also originates on Poor Mountain and flows southeast for
approximately 3.5 miles to its confluence with Back Creek. The watershed is mostly wooded with some agricultural
and scattered residential development. Developed conditions {Year 2020} land uses in this watershed are mainly rural

village with low density residential, industrial and village center development

el

Back Creek Tributary B is located in the north central part of the Back Creek watershed, 1t originates in the Hunt g
Litls Golf Course south of the City of Roanoke. 1t joins Back Creek about 17.5 miles upstream from the conlluence of

Back Croek with the Roanoke River near Starkey and is approximately 2 miles in length, This watershed s more

o

o

developed than the rest of the Back Creek watershed because of its proximity to the C ity of Roanoke and its location

along Starkey Road - State Route 904, There are residential subdivisions and commercial/ industriai areas alony
Starkey Road. The walershed is a combination of woods and open space and residential develovment with some
commercial/indusirial and agric

residential areas, open space, woods and rural village

Back Creek Tributary A is also located in the north central part of the Back Creek watershed. Tt originates near the

intersection of Rocky Mount Road - U.S. Route 220 with the Blue Ridge Parkway. 1i joins Back Cregk about 10.3

miies upstream of the confluence of Ba

ok Creek with the Roanoke River. This watershed 1s mostly undeveloped with

some scattered residential areas along Rocky Mount Road. Developed land use is mostly rural village with low density

residential.

Existing Lomd Use Disiribuiion

The Back Creek watershed contains fourteen existing specific land uses, but only 3 uses generally predominate: woods,

agricultural and residential areas. Approximately 75% of the watershed is comprised of woeded areas. Agricultural

areas and residential areas of various densities each comprise approximately 10% of the watershed. The re smaining 5%

of the watershed consists of pasture, brush and open space,

ftural development. Developed land use is a mixture of Jow, medium and high density

Developed Lond Use Distribuiion
The Back Creek watershed contains fourteen developed specific land uses, but only three uses predominate: rural

yillage, rural preserve and low density residential development. Approximately 40% of the developed conditions {Year
20207 watershed is comprised of rural village, Rural preserve areas comprise approximately 30% of the developed
conditions (Year 2020) watershed. Low density residential development comprises approximaltely 15% of the
developed conditions {Year 20200 watershed. The remaining 15% of the watershed consists of surface water, open

space. industrial development, woods, village center and medivm and high density residential arcas.

Hydrology

The discharges for Back Creek and its tributaries were determined using the procedures described in Chapter 1. No
substantial storage areas were found on Back Creek, therefore there are no reservolr mutinggﬁ i the model. The Back
Creek mode! includes 83 subbasins, 14 of which cover Martins Cresk, Little Back Creek and

& 0.

tack Creek Tributaries A

Existing conditions discharges on Back Creek are increased at the mouth by almost 5 times for the 2-year storm, by
almost 2 times for the 10-vear storm and by 100% for the 100-year storm under developed conditions (Year 2020),
Discharges on Martins Creek and Little Back Creek increase by almost 3 times {or the 100-year storm and discharges
on Back Creek Tributary A increase by over 100% for the 100-year storm. These increases occur because of the
change from wooded areas to rural village and rural preserve w the dev eloped conditions {Year 2020} watershed.
Existing conditions discharges on Back Creek Tributary B increase by 100% for the Z-ye:

r storm and by 25% tor the

100-vear storm. The increase on Back Creek Tributary B is caused by an increase in residential development in the

watershed,




Fiooding Flooding Problems

Hisiory of Flooding Flooding problems along Back Creek, Martins Creek, Little Back Creek and Back Creek Tributaries A & B were
identified for flond events ranging from the 2-vear recurrence interval 1o the 100-vear recurrence interval storms.

High water marks and measured food flows were not available for Back Croek for the [985 and 1992 lloods. These Buildings located in the floodplain were identified as well as overtopped roads,
high water marks and flows were obtained at the USGS gaging site near Dundee. This data was ysed to calibrate and
verify the hydrologle and hydraulic models of this watershed.. O Back Creek, flooding is scatiored throughout the length of the stresrn. Two arens thal experience house flooding

_ . i are between Merriman Road and Coleman Roead and between Cotlon Mill Road and Old Mill Road. The tributaries to
lﬁ};ez’ﬁ};fﬁ“?3!{'}&5%@_;{3 Back Cresk also experience scattered house flooding, The fooding problams and possible solutions are summarized

i below in Table 2.1.1.

Diebris blockage of structures can have a signilicant impact on upsiream flooding. Community officials were contasted
“abont dubris blockage on Back Creek and its tributaries, Floodplain maps and flood profiles for Back Creek, Martins Creek, Little Back Creek, and Back Creek Tributaries A

andd B oare presented 1o Volume 2 of this report,

Tack Creek - -

- Table 2,310 Flooding Problems for Existing and Developed Land Use Conditions Discharges

Problem{s)
: Location
L {HEC-2 x-section) Existing Developed Possibic Solutions
i Conditions Conditions
3 _T{bé._d'»_ State Route 617 (108-16187) Storm # of Houses w flood aren Storm # of Houses 1 flood arca Floodproof, relocate and/or purchase; Upstresm detention
: o 2-year 0 2eyear & | 10 reduce frequency of fooding
H-yvear { 10-year 0
100-vear b 100-vear P
Ja 'Véiéey Drive - State Route 116 (16197 | Storm # of Houses 111 flood area Storm # of Houses in Hood area Floodproet, relocate and/or purchase; Upstream detention
S J-vear 0 2-year 0 to reduce frequency of flooding
i-vear § i0-year ]
L0U-year t 100-year ' 4
rive to downstream Bandy Road Crossing - Storm # of Houses 1 flood arca Storn # of Houses in flood area Floodproof, relocate andfor purchase; Upstream detention
66 (26787-38107) 2-year 0 Zeyear 1 to reduce frequency of flooding
L 10-year ] 1-vear 8
1G0-vear £ PO0-year 12




Table 2.1.1

¥Floonding Problems for Existing and Developed Land Use Conditions Discharges

Problem(s)
Locativn
{(HEC-Z x-section} Existing Developed Possible Soluiions
Conditions Conditlons
Downstream Handy %mz{% crossing to upstream Bandy Storm # of Houses in flood area Storm ¥ of Houses in flood area ?l‘!nor%p;'oo I, relocate and/or purchase; Upstream detention
’?\(m{ uosww (38108-47072) Leyenr {} Zeyonr (i to reduce frequency of floodig
S i0-vea; { i0-vear !
100 year 3 100-year 3
| Jp sroam B th Road crossing 1o Franklin Road - U5 Storm # of Houses i Tlood area Same as existing i'?'ﬁmd{)a‘{mf refocate and/or purchase; Upstream detention
Rou c’jﬁ?;{}{ THT2-55486) 2-year 0 to reduce frequency of flooding
: LG-vear {
: Hil-vear 1
Franklin erf! 10 Back CUreek Road - State Boule 676 Storm 4 of Houses in flood area Storm # of Houses in flood area Floodproof, relocate and/or purchase; Upstream detention
{“E 4% fp%ﬁi@) 2-vear {3 Z-year 0 o reduce frequency of flooding
[O-vear H H0-vea 2
Hi0-vear ! 100-year )
52;2{:& (i ek Road to Starlight Lane - State Route 615 Storm # ot Houses in flood area Storm # of Houses in flood area Floodproof, relocate and/or purchase; Upstream detention
{éés 3 8 s?% 38} Z-vear i Z-year g o reduce frequency of flooding
P -vear ¢ §O-vear ]
FOG-year 2 Fo0-year 3
Starlight T.ane to Merriman Road - State Route 613 Storm # of Houses in flood area Storm # of Houses in food area Floodproof, relocate and/or purchase; Upsiream defention
{83¢ 33 90232 2-year 0 2-wvear 0 1o reduce Trequency of flooding
- H-year 0 i-vear 2
1G0-vear 4 100-vear 4
Merriman Road to Coleman Road - State Route 735 Storm # of Houses in Hood area Storm # of Houses in Hood area Floodproof, relocate and/or purchase; Upstream detention
(90232-102197} 2-year i 2-year g to reduce frequency of flooding
R 10-year 5 10-vear 18
100-year b/ Hi0-vear 20
Colenyan Road to Cotton Hill Road - State Route 688 Storm # of Houses i flood area Storm # of Houses i flood ares Fioodproof, relocate andfor purchase; Upstream detention
{102 “?7 {}77 4} Z-year { J-year { i reduce frequency of flooding
Hi-vear g Pi-vear 3
H0-year 3 HOO-year 5
Cotton Hill Road to Poage Valley Road Extension - State | Storm # of Houses in Hood area Storm # of Houses in flood area Floodproof, refocate and/or purchase; Upstream detention
Route 690 (107214-113247) 2-year { 2-vear ' ] 1o reduce frequency of flooding
: Hi-vear ! H-yeai )
T00-vear 3 108 year [




Table 2.1.1

Floading Problems for Existing and Developed Land Use Conditions Disc

harges

Problem{s)
Loeation
(HEC-Z x-section} Existing Developed Possible Setutions
Conditions Conditions
Poage Valley Road Extension 1o Oid Ml Road - State Storm #of Houses in flood area Storm # of Houses i flood area Floodproot, relocate and/or purchase; Upsiream detention
Roate 752 {113247- 115824} Deviar { 2-year 7 to reduce frequency of flooding
{0-year 3 H)-vear 10
[G0-venr 8 00-vear 13
Ofd Mill Road 1o Old Bent Mountain Road - State Route | Storm i of Houses n flood area Storm # of Houses in flood area Floodproof, relocate and/or purchase: Upstream detention
TEZ{L15820-124941) Zeyear i} eyear 2 o reduce Trequency of Hlooding
o {0-vear 1 10-year 10
{O0-vear B 100-year 1%
Old Bent Mountain Road to Five Oaks Road (124941~ htonm # of Houses in flood area Storm ff of Houses in lood arca Ploodproot, retocate and/or purchase: Upstream detention
.iZSZ!.?’f%}E_'-._:"" I Zeyear it 2-year th o reduce frequensy of flooding
SRR e Hi-year b 10-vear 3
100-veas ! H00-vear 2
Five Ouk _"E'%{Oad 10 Apple Grove Road - State Route 696 Storm i of Houses in flood area Storm # of Houses in {lood area Fioodproof, relocate and/or purchase; Upstream detention
(1281732129996} 2-year 3 2-year 9 to reduce frequency of fooding
' ST [ O-vear 3 10-vear i3
Hilb-vear 13 HG0-year i3
'}_’\gj'p'ié'ﬁz'ﬁfe_' Road to Limit of Stady (129996- 132865 Storm # ol Houses in Tiood area Storm # of Houses i flood are: Floodproot, reloc ¥z: and/or purchase; Upstream detention
A E 2-year é Z-year 1 to reduce i[*r-cggucn v of ﬂoodmg
[0-vear | Hi-vear 2
1 00-vear 2 00-vear 3

'@fim %iai Route 657 (57633 Mone S-year overtops road Fnlarge structure and/or raise road
%mm Loute 615 {E3838) Mone Seyear overiops road Raise road because of backwater; enlarge structure
. e Route 735 (102197 Mong S-year overlops rosd Fanlarge structure and/or raise road
Mone S-year overtons road

Enlarge structure and/or ralse road

S-year overtops road

2-year overtops road

Enlarge structure and/or raise road

| Mone S-year overtops road Enlarge structure and/or raise road
Mone S-year overtops road ndior ralse road

Enlarge struciure a

B




Bariins Creek

Tablie 2.1.1 Flooding Problems for Existing and Developed Land Use Conditions Discharges
Problem(s)
Eocation
(HEC-2 Xosection) Existing Developed Possible Solutions
Conditions Conditions
Baitding/House Eloodinig 00000t T T L R T ST e T e
Mouth of Martin Creek to Carriage Hills Drive Storm # of Buildings o flood area Storm it of Buildings in flood area Hloodproof, relocate and/or purchase; Upstream detention
{000-864) d-vear i 2-year | to reduce frequency of flooding
o {o-year 1 H-vear l
i00-year i 1G0-vear !
Carriage Hills Drive to Stationing 3276 Storm # of Buildings in flood area Storm # of Buildings in flood are: Floodprool, relocate and/or purchase; Upstream detention
(964-3276; Z-year U 2-vear {3 o reduce frequency of fooding
RN 10-year b [ -year g
i00-vear 0 | O-vear ]
Stationing 3276 to Stationing 6345 Storm # of Buildings in flood area Storm E ol Buildings in flood area Floodproof, relocate and/or purchase; Upstream detention
{3276-6345) 2-vpar i 2-vear it to reduce freguency of flooding
S i0-vear 4 -vear o
{00-vear 1 {3)-vear J
Rond Overtophling s 0 10 T i R T L e e
Carriage Hills Drive (914-964) MNone HO-year ovartons rosd Enlarge structure and/or raise road
Martin Creek Road ( Various locations) 10-year overtops road Z-vear overiops road Haise road

]




Tittle Back Cresek

Table 2.1.1 ¥looding Problems for Existing and Developed Land Use Condlitions Bischarpes
Problem{s)
Lopation
(HEC-2 X-section) Lxisting Developed Possible Solutions
Coniditions Conditions
Piilding/Fouse Flooding . o000 00
Dent M, Road 1o Private Drive #4 Slorm # of Buildings i flood area Stonm # of Buitdings in flood area Floodproof, relocate and/or purchase: Upsiream detention
(1254142 2-year ] 2-vear 7 to reduce frequency of flooding
Hi-year 3 Ho-vear i
H-year e 100-veur I
Private Drive #2 1o Private Drive #5 Storm it of Buildings i Hood ares Storm # of Buildings in tlood area Floodprool, relocate and/or purchase; Upstream detention
(4142-86623 Z-yoar { 2-vear | to reduce frequency of fiooding
U 10-vear { -year 2
1{0-venr ] 100-vear 2
Private Drive #5 to Lost Mtn. Road | Storm #of Baildings in food area Stoms # of Buiidings i flood area Fioodproot, relocate and/or purchase; Upstream detention
{E662-13680) 2-year ! | Z-year 2 o reduce freguency of flooding
N Hhvear i 1G-year 4
Hi-vear 3 L G0-year &
e T R T T L e R B T T
Bent Min. Road (125} 100-vear overtops road Sevenr overtops road Enlarge structure and/or raise road
L.ost Min. Road S0-vear overtops road 2-year overtops road Enlarge structure and/or raise road
Ree 694 (various locations) {0-vear and 100-venr overtops road | Zevear, 10-yvear and 100-year overtops road Haise road

5
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Back Creek Tributary A

Table 2.1

Flooding Problems for Existing and Developed Land Use Conditions Discharges

Problemis)
Location
{HFC-2 Xosection) Yxisting Developed POSSIBLE SOLUTIONS
Conditions Conditions
Building/tlouse Flooding
Month of Tributary A to Franklin Road (Rte 220} Storm # of Baildings in Hood area Storm # of Buildings in flood area Fioodorood, relocate andfor purchase; Upstream detention
(000-2992) 2-vear ! Z-year 7 1o reduce Trequency of flooding
Hi-year t 10-vear [
1G0-yaar 2 100-year 15
Franklin Road (Rie 220) 1o Brethren Road Storm # of Buildings in flood area Storm fi of Buildings i flood area Floodproot, relocate and/or purchase; Upstream detention
(294923940355 2-year { Z-year 0 1o reduce frequency of looding
: : 10-vear i 10-year 2
100-voar 2 100-year 2
Brethren FBoad to Franklin Road (Rie 220) Storm # of HBuildings in flood arca Storm #of Buildings in flood area Floodproo!, relocate and/or purchase: Upstream detention
(3905-9504) 2-vear { 2-voar 4 o reduce frequency of flooding
[-vear 5 10-vear il
100-year 12 160-vear 15
Franklin Road (Rte 220) to Headwaters Storm # of Buildings i ood area Storm # of Buildings in flood aren Flondproof, relocate and/or purchase; Upsiream detention
{9504-11561) 2-vear 0 2-vear G to reduce frequency of flooding
{0-vear O {G-year
10G-vear 2 TH00-year 3
CRoad Overtopping - 00
Franklin Road, Rie 220 (2918-2092; 100-year overtops road [0-vear overtops road Lnlarge structure and/or raise road
Brothren Road {3889-3905) 28-vear overtops road S-year overtops road Enlarge structure and/or raise road
Franklin Road, Rie 220 (9428-9504; SG-year overtops road Sevear overtops road Fnlarge structure and/or raise road
Clear Broolk Lane (11,017-11,027) 25-vear overtops road Seyear overtops road Balarge structure and/or ratse road
Stable Road, Bie 766 (11,591-11.617) S0-vear gvertops road Hi-year overlops road Enlarge structure and/or raise road

po
L




Back Creek Tributary B

Table 2.1.1 Flooding Problems for Existing and Developed Land Use Conditions Discharges
Problem(s)
Laeation
{(HEL-2 K-section) Existing Developed Possible Solutions
Conditions : Copditicns
PBailding/Howse Flooding 0 0 0 T e i e i e e i e T T s e T e e T T T T e

Wouth of Tributary B to Merriman Road (9U8-1938) Storm # ot Buildings i flood area Storm # of Buildings in flood ares Floodproot, relocate and/or purchase; Upstream detention
Z-year 3 Z-year 4 o reduce frequency of fiooding
10-year i 10-year i3
00-vear I P-vear 19

Merriman Road to upstream of Morfolk & Western Storm # of Buildings in flood area Storm # of Buildings in flood ares Floodproof, relocate and/or purchase; Upstream detention

Raiiroad (1938-3023 2-year 2 Zevear 2 {0 reduce frequency of flooding

kS B B

10-year 4 1{-vear 6
VO0-year o Ho0-vear G

Downstream of Crescent Boulevard to upstream ot Starkey] Storm # of Buildings i Hood area Storm #of Buildings in fiood area Floodproot, relocate and/or purchase; Upstream detention

Road (3654-5076) 2-year 2 2evear 4 to reduce frequency of Hooding
F0-vear 13 10-year 13
[00-ve: 19 130-vear 14

‘i{(i‘%{}ﬂyeg‘é{)ggﬁ‘}gnﬁ . . '''''''''
Crescent Bouievard (41 80) S-year overtops road Same as oxisting Enlarge strocture and/or raise road
starkey Road (5020) [ 3-vear overtops road S-year OVertons road Lndarge structure and/or raise road
Elood Hezard | Mirigation Measures » _ |
Wite Description Comments

"

BALGT - on Little Back Creek upstream of Confluence  Would require relocation of several houses and a portion

RBack Creek and iis tributaries are mostly undeveloped and therefore there are no concentrated fooding problems, ) o i )
_ with Back Creek of Twelve (X Clock Knob Road - Slate Route 694,
There is seatierad Hooding of residences along Back Creek and #s tributaries. Discharges in the Back CUreek watershed .
i Controis ~ 4 my
witl increase sigmbcantly with the development planned for this watershed. Future development should be kept

. BALCHZ - on tribulary southrwest of intersection of Old Would not need o relocate roads or houses as estimated
outside of the developed conditions (Year 2020) floodplain to ensure that flooding problems are not ereated. To

Mill Road - State Route 752 and Bent Mountain Road - from USGS quadrangie map. Controls ~ | mi’.

S Route 221

control the increased runoff caused by development, several sites for stormwater management were located, The

Iocations of these sites are on the tributaries to Back Creek because a pond on the main stem of Back Creek would have

1o be very large to control the flow and would be difficult to permit. BACHS - on tribatary west of Corntasse! Lane - State Would not need to relocate roads or houses as estimated
8. ; LI AL < &
Route Y25 from USGHS guadrangle map. Controls ~ | mi’,

The pond sites are summarized below and shown in Figure 2.1.1;

s d v
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3 }%ACW.}__ o;ﬂ' tributary southwest of Leslie

BACH4 - on tributary southwest of Coleman Road - Would require relocation of several houses and a portion

State Route 735 of Coleman Roead. Controls ~ 1 mi.

BACHS - on tributary east of ntersection of Merriman Would not need 1o relocate roads or houses as estunaied
Road - State Route 613 and Cotton Hill Road - State from USGS quadrangle map. Controls ~ 2 mi*,

Route 6BE

BALCHE - on tributary northeast of Wright along Back Waould need to relocate a portion of Back Creek Road

Creek Road - State Route 676 and several houses. Controls ~ 4 mi®

BACHT - on tributary west of Pine Needle Drive - State Would not need to relocate roads or houses as estimated
R{Sﬁ%é& .7 ! “37 from USGS quadrangle map. Controls ~ 1.4 mi’.

it %Q%B‘% ~on Back Creek Tributary A near intersection of  May need to relocate some houses, Would mitigate
Bm f\/{mmicua Road - State Rouie 679 and Saddlewood  flooding hazard in Clearbrook, Controls ~ 0.5 mit.
E%{:a';:’(i. =

@;A{,@@ m m Brick Creek Tributary A watershed north of  May need 1o relocate some housss. Would mitigate

f%g imma% iﬂum - State Route £74 fooding barard in Clearbrook. Controls 005 i

Would not need to relocate roads or houses as estimated

from USGS quadrangie map. Controls ~ 3 mi,

BACLL - 05 tributary cast of Leslic Would not need to relocate roads or houses as estimated

from USGS quadrangle map. Controls ~ 1 mi*.

%% _ 1%0@_1}0;1@ would help control the Inoreased discharges in the Back Creek watershed, but because of the size and
s e in development, it wonld be dittioult to control all of the increase i stormwater runoffl The

fm he muj as regional facilitles in the developing aress and onsile detention can be used o control

;n 'ar is not draining to one of the proposed stormwater management facilities. The developed conditions

'*0 {}} ﬂ{ U£ g} 'am i5 s1g aaimami}y larger than the existing conditions iioo@p%aiﬁ because of the p a."o;}osczd

"aim there are seattered buildings and residences subject 1o flooding for which floodproofing or

o many roads are inundated by the 10-vear storm, where it was recommended Lo

5 ihe,, wad Ot m arge the structure size,

Chapter 3 tabulates the recommended flood hazard mitigation in the Watershed Plan, which presents magnitude cosis,

priority plans and o tabulation of benefits,

2.2 BARNHARDT CREVE WATERSHED

Hasin Descripiion

The Barnhardt Creek watershed is a 4.2 sguare mile drainage basin located in south central Reoancke County, southern
Salem and southwestern Roanoke City, 1t lies wholly within Roanoke County and the Cities of Roanoke and Salem.
The watershed is oblong and has a length of about 4.5 miles and a maximum width of about 1.5 milos near its center.
The Barnhardt Creek watershed originates on Poor Mountain at an elevation of approximately 2700 feet above sea
level and flows in a northeasterty direction for about five miles to its confluence with the Roanoke River at the

boundary between the Cities of Salem and Roancke. The strewm and related subbasins are shown in Figure 2.2.1

Barphardt Creek serves as the political boundary between the City of Roanoke, the City of Satem and Roanoke
County for a portion of its length. The upstream reaches of Barnhardt Creek are primarily undeveloped with scattere
single family residenses along State Rouls 686, The watershed becomes more developed downstrearm, especially
downstream of State Route 419, Flectric Road, The watershed also contains mmnmua development in scaltered
1 the upstream basing while the downstreanm basins are

areas. Puture land use consists primariiy of rural villag

orimarily medivm and high density residential areas and 11@’:;;,%‘301“‘1}00{?3 conservation areas.

A tabulation of the Barnhavdt Creek Dratnage basin arcas s presented below:

Distance Above Biouth of

Brainape Aves

Barnhardi Creek

Location {(feet) {sg. mi)
Mouth of Barnhardt Creek 0 4.2

LR Route 11 - Brandon

Avenue 3,400 4.0
State Roule 419 - Electric Road 11,100 3.1
Upstream of State Route 685 -

Keagy Road 14,104 2.3

]
LA
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State Route 686 - Grandin Road

20,100 [

Lo

Extended

Existing Land Use Distribution

The Rarnhardt Creek watershed contains Nfteen existing specific fand uses, but only 4 uses generally predominatie

' mmrf 5, Ci4 acre residential lots, 1/4 acre residential ots and open space. Approximately 50% of the watershed is

ump: ‘md o Mmdm areas, especially in the upsiream subbasins of Barnhardt Creek. The V2 acre residennial lots

©coim pim, approsimately 20% ol the watershed, Open space and 1/4 acre residential lots each comprise about 10% of
hc w &iuxi . The remaining 10% of the walershed consists of agricultural, commercial and residential areas of

armm d &i"ﬁli g
Deviloped Land Use Distribution

The 1%<§§;mard§ Creek watershed containg 11 developed specitic land uses, but oniy Tive uses predominate: rural village,

m@diizm ;m(i igh density residential areas, neighborhood conservation areas and commercial development.
Appmmmatgi@ 30% of the developed conditions {Year 2020) watershed is planned to be rural village which s located
n 1%% ai"(:“i% z}%izmzzz of State Routs 683, Keagy Road, Residential areas, which mclude low, medium and high

u}iéﬂli“y ';’Csmmual zones, generalized development zones and neighborhood conservation zones, comprise

fmpzamiizz'a{a,xy 50% of the developed conditions {Year 2020) watershed, Commercial areas comprise about 10% of the

dewv Cio;@sa! nditions (Year 2020) watershed. The remaining 10% of the watershed consists of open space, industrial

arens and various s ponds tocated within the watershed.
Hydrology

The Barnhardt Creek watershed was divided into 13 subbasins for the hydrologic analysis. No substantial storage arcas

are located on the stream therefore no reservoir routings are included in the model. At the mouth of Barnhardt Creck
2-vear di sdmf‘u increase by 135%, 10-vear discharges increase by 85% and 100-vear discharges increase by 70%

undder developed conditions (YVear 2020). These increases are due 1o the increase in high density residential and

commercial development, The planned rural village development in the wooded areas in the upstream basins also

contribute fo the increase in discharges,

Flooding
History of Flooding
High water marks were provided by Roanoke City for Barnhardt Creek.

Phe high water marks were used to verify the

hyvdraulic models for this stream.

Debris Blockage

Debris blockage of structures can have a significant impact on upstream flooding., Community officials were contacted
about debris blockage on Barnhardt Creek. No debris blockage information for structures along Barshardt Creek was

available,

Flooding Problems

Flooding problems along Barnhardt Creek for both existing and developed land use conditions, were identified for

{lood events ranging from the Z-vear recurrence interval to the 100-year recurrence interval storms. Buildings located

in the flocdplain were identified as well as overtopped roads.

The existing conditions 100-year storm floods about 30 homes along Barnhardt Creek including more than 20 that are
inundated by a 10-vear storm. One of the major flodding problems on Barnhardt Creek is upstream of Cravens Creek
Road, Another is upstream of BElectric Road - State Route 419 in the Farmingdale subdivision along Lakemont Driv
The Meadow Creek subdivision also experiences house flooding both upstream and downstream of Meadow Creck
Drive, Yable 2.2.1 summarizes the flooding problems found on Barshardt Creek for both existing and developed
conditions {Year 20203,

Floodplain maps and flood profiles for Barnhardt Creek are presented in Volume 2 of this report,
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Table 2.2.1

Flosding Problems for Existing and Developed Land Use Conditivny Discharges

Location
(HEC-2 X-section)

Problen(s)

Fxisting
L onditinons

Developed
Conditions

Posaible Solufions

P-year
1G0-year

]
:

CHouse/Buiiding Flooding 10 50 i T T T e T T e e L T DT
Mouth o Morfolk & Western Ratlroad (13331540} S1orm # of Buildings in flood area Same as existing Ploodproot and/or relocate
Z-yvear 0
1G-vear ]
100-year !
Trandon Avenue 1o Cravens Creek Road (3721.4779) Storm # of Houses in flood area Storm #of Houses in flood area Enlarge Brandon Ave. structure downstream,
2-vear E 2-vear ) Floodproof and/or relocate;
H-vear { Hi-year J Upstream detention
[30-vear ! 1O0D-vear 1
Cravens Creek Road to Crestmoor Boad (4779-7520) Storm # of Houses in flood ares Storm % of Houses in flood area Fodarge Cravens Creek Road struciure downstream;
2-yvenar 7 Z-vear 7 Floodproot and/or relocats;
Hi-year 9 Fi-vear L Upstream detention 1o reduce Trequency of flooding
F0C-yerr G F0l-vear il
Crestmoor Road 1o Electric Road - State Houte 419 - Storm # of Houses in flood area Storm # of Houses i Hood ares Filoodproof and/or relocale;
Medmont Lake subdivision {7520-11765) 2-yea E J-vear 0 Upstream detention
H-vear 2 o-year 3
100-yem 3 LO0-vear 3
Flectric Road - State Route 419 10 Keagy Road - Storm # of Houses in flood area Storm #f of Houses in flood area adarge Blectric Road structure downstream;
£ fac
Farmingdale Subdivision (117065-14678) 2-yoar i Jeyear 3 Upstream detention o reduce frequency of flooding;
: -year 4 i(-vear e Floodproof and/or relocats
100-vear 14 100-year i5
Keagy Road to Meadow Creek subdivision (140678-17978) | Storm i of Houses in flood area storm # of Houses m flood arca Floodproot and/or relocate;
: 2-vear i 0 Upstream detention to reduce frequency of flooding
1 0-vear { 1
[O0-vear 1 3
Meadow Creek subdivision {17978-18970) Storm 4 of Houses o Hlood area Storm # of Houses in flood area Fioodprool and/or relocate;
2-year 3 Zeyear 4 Upstream detention to reduce frequency of Hooding;
10-year b 10-vear 9 For houses upstream of Meadow Creek Drive structure,
100-year 0 10G-year il enlarge structure
Meadow Creek subdivision to Grandin Road Extension Storm # ol Houses wn fiood area Stonm # of Houses in flood area Floodproof andfor relocate;
(18570-20800) 3 0 D-year 0 Upstream detention to reduce frequency of flooding




Table 2.2.1 Flooding Probiems for Existing and Developed Land Use Conditions Discharges

Problem{s)
Location .
R s B v inds ] ; 5 a5 - u
(HFC-2 X-section) RAISTag | Developed Possiblie Solutions
Conditions Conditions
Road Owvertopping 0 e T T T T e e T B T T e D T Rt e
Pranden Avenue - LS. Route 11 {3685 Z5-year overlops road S-y1 overtops road Endarge structure and/or ralse road; Upstream detention
Deverle Road between Brandon Ave, & Cravens Creek Mone {O-vear inundates road Raise road; upsiream detention:
Road (3774-4724) Enlarge Brandon Avenus struciure downsiream
Ciavens Creek Road - State Route 784 {4744 Z-vear overiops road Same ay existing Enlarge structure and/or raise road
Dlectric Road - State Route 419 (11 Mone 10-vyr overtops road Lalarge structure and/or raise road: upstream detention
Dakemont Drive (13103 a1 overtops road 2=yt overtops road Enlarge Flectric Road downstream because of backwater,
T ralse road, upsiream detention
: Kma{ &{}aé State Route &85 (14630) MNone Syt overtops road Enlarge structure and/or raise road
:ﬁv‘iéac?{)w”(fr%k Drive (15E48) MNone S-yr overtops road Enlarge structure and/or raise road; upsiream detention
Gmndm Ro ad Extension - Siate Route 6806 {20749 2=y overiops road Same as existing bnlarge structure and/or raise road; upstream detention
Flood Huzard Mitigation Measures befow:

¥ 300:§ 1 ama d miif;zzzi on measures were analvzed for Barnhardt Creek. The arcas of flooding are scattered but some ~ |

& i 245 a} conc mlmiui flooding are upsiream of Cravens Creek Road (State Boute 784), between Dleciric Road (Siate

(}} mu_ {e agy Road in the Farmingdale subdivision, and in the Meadow Creek subdivision in the vicinity of

Mcadow L ¢ __ﬂi ive. Une possibility for alleviating this flooding is to floodproot the homes where possibie and to

.m?a«:'im 0 maz clias i, he othes

v. 15 1o reduce flood discharges by detaining storm flows in ponds upstream of the flooded arcas.

e Barnhardt Creek watershed were analyvzed as flood control sites. These pond sites are tabulated




FPogsible Pond Blies to Mitigate Flooding on Barvhardt Creek

Site Descriptingn

BARNI - Approximately | mile upstream of Grandin

Boad Extended {Siate Route 686)

Meadoy

' O‘..ii"i“iai!vh TH0 downstream of Urandin

ke zmaieiv Fo00 downstream of

Drive

fﬁ;_ﬁi_ﬁc%}f 1600 upstream of Crestmoor

Comments

Pond reduces 1 0-vear by 70% at nond, 30% at Meadow
Creek Drive and 10% at mouth and reduces 100-vear by
0% at pond, 30% at Meadow Creck Drive and 15% at
mouth. The assumed dem was 707 high and would require
a state pernil, however betler lopography in the area and
letting the H00-vear pass through could reduce the dam

height.

4 houses owtside of floodplain would need to be purchased
and portion of Grandin Road relocated - NOT

ANALYZED

Reduces H-vear by 25% at Farmingdale subdivision and
153% at mouth and reduces 100-vear by 340% at
Farmingdale subdivision and 23% at mowth - dam height

is hmited 10 25" because of houses upstream of site

Pond reduces 10-vear by 40% at Farmingdale subdivision
and 25%0 at mouth and reduces 100-vear by 50% at
Farmingdale subdivision and 40% at mouth - dam height
is about 25 and storage area is greater than 50 ac-fi so it
may reguire a stale permil - would also require relocation

of a portion of Keagy Road and purchase of 2-3 houses

Backwater from dam would interfere with tailwater at

Plectric Road - NMOT AMNALYZED

BARD] & BAROZ Reduces T0-vear by 30% at Farmingdale subdivision and
20% at mouth and reduces 100-vear by 40% at

Farmingdale and 34% at mouth,

BARDI & BARDD Reduces 10-yvear by 40% af Farmingdale and 25% at
mouth and reduces [00-vear by 50% at Farmingdale and
44% at mouth - reductions downstream of ARG are the
same as those without BAROI

Bal? & BaRRO3 Beduces 10-vear by 40% at Farmingdale and 30% at
mouth and reduces |00-yvear by 55% at Fanmingdale and
% at mouth - reductions about the same as those withouwl
BARDZ

BARDL, BARDZ & BAROS Reduces 10-year by 40% at Farmingdale and 30% a1
mouth and reduces 100-vear by 55% at Farmingdale and

40% at mouth - reductions about the same as BARGS

alone

Upstream of Craveps Creek Road, BARGD provides the greatest reduction in discharges, No combinafion of the
ponds resuits in removal of all of the houses from the 100-vear floodplain, Upstream detention can be used to reduce
the frequency of inundation. in the Farmingdale subdivision upstream of Electric Road, BARGS also provides the
The addition of BARGT and BARO2 w

greates! reduction in discharges. y BARD resulis in a minor incranse i flow

reductiong, BARO3S has a great impact at the Farmingdale subdivision and would remove half of the bouses from the

100-year floodpiain. BARDT is the only pond that would impact discharges in the Meadow Creek subdivision.
However it does not reduce discharges enough to remove a significant number of homes from the 100.vear floodplain,
although it could reduce the frequency of flooding at this location. The proposed pond siles are showan in Figure 2.

Chapter 3 tabulates the recommended flood hazard mitigation in the Watershed Plan, which presents magnitude costs,

i

priority plans and tabulation of benefits,
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flood events ranging from the 2-year recurrence interval 1o the 100-year recurrence tnterval storms. Buildings located

i the floodplain were identified as well as overtopped roads.

The existing conditions 100-year storm floods about 30 homes along Butt Hollow Creek including more than 10 that

are also inundated by a 10-vear storn. The major flooding problems on Butt Hollow Creek are at Routes 11/460 and

Butt Hollow Road, Table 2.3.1 summarizes the flooding probloms found on Butt Hollow Creek for both existing and

s avarlables

developed conditions {Year 2020).

“Ghlenis
Floodplain maps and flood profiles for Butt Hollow Creek are presented in Volume 2 of this report.

blems along Buit Hollow Creek for both existing and developed land use conditions, were identified for

S Flonding Problems for Bxisting and Developed Land se Conditions Discharges

Problemis)
Location
(HEC-Z X-section) fxisting Developed Possible Solutions
Conditions Conditions
?\mioég & W&:wi > Rattroad to U5, Route 11 & 460 Storm # of Buildings in flood area Storm # of Buildings in flood area Floodproof relocate and/or purchase; Upstream detention
"(7% -1 56; - 2-vear ) Z-vear 2 to reduce frequency of flooding
: -vear 2 {eyear 2
{00-year 5 T -vear O
U5 leifs & 460 to Butt Hollow Road Storm # of Houses in flood area hame as existing Floodproof relocaie and/or purchase; Upstream detention
L-year 4 o reduce frequency of flooding
10-vear i
100-vear g
Storm # ol Butldings i flood area | Bame as existing Floodproot relocate and/or purchase; Upstream detention
o e - s S 1 .
im ?{ 48!7} _ d-yeal 0 to reduce frequency of flooding
. 10-vear 1
_ 1 0G-wvear 2
CRonad Overtopping T L T T B B T s
Butt Hollow Road (3616-3636) Z-vear storm overtops road Same as existing Enlarge structure and/or raise road

tad
Lad




Flood Hazard Mitigation Measures

Flood hazard mitigation measures were analyzed for Butt Hollow Creek. The areas of flooding are scattered but some

areas of concentrated flooding are upstream of West Main Street - UL S, Routes [ & 460 and along Butt Hollow Road.

Ome possibility for alleviating this flooding is to Hoodprool the homes where possible and 1o relocate or purchase the

others.

Another possibility is to reduce Nood discharges by detaining storm flows in ponds upstream of the flooded arcas. Two

sited m h{: H!%i% Hollow Creek watershed were analyzed as flood control sites. These pond sites are tubulated below:

Possible Pond Sites fo Mitigate Flooding on Butt Hollow Creek

Site Description Lommenty

Pond would reduce 10-vear discharges by ~ 15% and 100~

<

BUTOL - upstream of Lee Road near Williams Drive

vear discharges by ~ 20% at Buit Hollow Road and would

reduce 100-vear discharges by ~ 10% at the mouth
B*i ’?QE - upsi; cam of Booher Drive adjacent 1o Joe

: "{2 : _!% Rmd

Pond would reduce 10-vear discharges by — 20% and 100~

vear discharges by ~ 15% at Butt Hollow Road and would

reduce 100-vear discharges by ~ 15% al the mouth

Pounds would reduce 10-year discharges by ~ 20% and

BUTHL & BUTH2
100-vear discharges by ~ 25% at Buit Holiow Road and
30% at the mouth

would reduce H-vear discharges by -

%hc a,{m"ziw ;mi mz o}‘ both ponds provides the most downstream benefit. The proposed pond sites are shown in Figure

__‘ S i'iw recommendead flood hazard mitigation in the Watershed Plan, which presents magnitude

P ;@g m @hm anr:é tabulation of benefits,

2.4 Canvin CREFE WATERSHED

Basin Description

The Carvin Creek watershed is a 28 square mile drainage basin focated in northeast Roanoke County, northern

Roanoke City and the northern portion of the watershed is located in Botetourt County, Virgima. The watershed is fan

shaped and has a length of about 9 miles and a meximum width of about 4.4 miles near its headwaters. The Carvin

Creek watershed originates on Tinker Mountain at an elevation of approximately 3200 feet above sea level and Hows in

a northeasterly direction for about three miles t the Carvin Cove Reservoir which is a supply for public drinking water.

The Creel then fows southeast for approximately six miles 1o its confluence with Tinker Creek.

Carvin Creek serves as the political boundary between the City of Roanoke and Roanoke County for a portion of iis
length. The upstream reaches of Carvin Creek are undeveloped and mainly wooded. fmmediately south of Interstate
81 along Carvin Creek is an agricultural area. Further downstream the land use becomes more developed and includes
some residential and commercial development. South of Route 11, the development along Carvin Creek becomes
primarily single Tamily residential, An area of commercial development is focated north of Hershberger Road. Future
land use includes more industrial development, but the majority of the watershed, especially the areas upstream of

Interstate 81 remain undeveioped.

A tabulation of the Carvin Creek dralnage basin areas is presenled below

Distance Above Mouth of

Focation Carvin Creek {feet)

Drainnee Areafse, mi)

Mouth of Carvin Creek i 280
Downstream {rom Confluence of
West Fork Carvin Creek 99500 26 4

State Route 115 - Plantation Road

18,300 204
LS, Route 1] - Peters Creek Road 23,400 149.7
interstate 81 28,500 18.5
Carvin Cove Beservoir 32,000 17.5




Subbasin Deseription

There are two signiticant streams that drain the Carvin Creek watershed, West Fork Carvin Creek and Deer Branch.
Deer Brasch les entirely within Roanoke County and West Fork Carvin Creek s located in Roanoke County with
small portions located in the City of Roanoke, The streams and related subbasins are shown in Figure 241 A

tabulation of the study lengths and subbasin drainage areas 15 presented below followed by a briel summary of the

Carvin Creek tributaries:

Siream Study Length (feet) Dralunare Aves {(sg. mi.)
West Fork Carvin Creck 17,500 6.4
Deer CUreck 7,600 1.7

‘%‘J%&S'@T'ﬂﬁi‘@_a"‘éé Carvin Creel originates on Green Ridge Mountain and flows southeast to its confluence with Carvin

{ M,a,k W%ﬂfi* is approximately 1.9 miles upstream of the confluence of Carvin Creek with Tinker Creell. The § square
P i i

Hed measured at the confluence of Carvie Creek includes the 1.7

'm% w&iu s square mile Deer Branch watershed. The

‘Wi&i%;iﬁ? i% primarily undeveloped but has some development consisting maialy of residential 1/4 sere lots and
commemiﬁi ubes. Fuoture conditions land uses consist mainly of industrial development, open space, residential

development and rural preserve areas.

I%}@é.a_* '3'.%%&535:%3 is lecated in the cantral portion of the Carvin Creek watershed and is located east of West Tork Carvin
Cﬁ:si{‘,.' It ciﬁn?crges with West Fork Carvin Creek approximately 1700 feet upstream of the conlluence of West Fork
Clary %1; ke ﬂ,,w, “with Carvin Cresk. The Deer Branch watershed, located north of the City of Roancke, originaics on
Gireen Rid g,ﬁ_z Mm;m‘aé and flows south for approximately 2.3 miles to s confluence with West Fork Carvin Creek.

The a-a-’atez“s_i‘z'ed is partly developed with residential development (mostly 1/4 acre lots) and some commercial and

wooded areas. Future conditions land uses in this watershed are mainly residential development.

I azsmw Land Lise Disiribution

The Carv %{‘ { eek watershed containg fifteen existing specific land uses, but only 3 uses generally predominate: woods,

agriculture and pasture, open water, 1/4 acre residential lots and commercial. Approximately 75% of the walershed is

Vi

y UL S B 3 - Ll :
comprisec of wooded areas. especially in the upstream subbasins of Carvin Creek. The residential portion compris

Ll

approximately 10% of the watershed. Agricultural and pasture, open waler and commercial land uses cach comprise

about 5% of the walershed,

Developed Land Use Distribution

The Carvin Creek watershed contains 14 developed specific land uses, but only four uses predominate: woods,
residential areas, open areas and industrial development. Approximately 50% of the developed conditions {Year 2020}
watershed is comprised of wooded areas which are located upstresm of Interstate 81, Residential areas, which nclude
iow, medium and high density residential zones, generalized development zones and neighborhood conservation zones,
comprise approximately 15% of the developed conditions (Year 2020) watershed. Open space comprises about 15%
and industrial areas comprise about 0% of the developed conditions {Yenr 2020 watershed, The remaining 10% of

the walershed consists of commercial areas. rural preserve, agricultural areas and the Carvin Cove Reservoir,

Hydyelogy

The discharges for Carvin Creek and its tributaries were determined using the procedures described in Chapter 1. On

Carvin Creek, a routing is performed in the HEC-1 model at the Carvin Cove Reservoir to account for the storage at
this facility. The Carvin Cove Reservour reduces discharges by 60% just downstream of the facilily. A storage rouding
was also added (o the model to reflect the storage area upsireain of Interstate 81 on Carvin Cresk, However, the peak
outflow {rom the Carvin Cove Reservoir which is immediately upstream of Interstate 81 is constant {or several hours
without a peak in the hydrograph to further attenuate at the Interstate 81 storage area. Therefore discharges at Interstate

81 remain the same as the discharges from the Carvin Cove Reservoir.

FExisting conditions discharges on Carvin Creek are increased at the mouth by 70% for the 2-year storm and by 30% for
the 100-year storm under developed conditions {Year 2020}, Discharges on West Fork Carvin Creek are increased by
60% for the Z-year and by 30% for the 100-year storm under developed conditions (Year 20207, Both of these
increases coour because of the incrense in industrial and residential development, An increase i planned residential
development in the Deor Branch watershed causes an increase under developed conditions (Year 2020) of 60% for the

Zeyvear and 30% for the 168-year,

Flooding

History of Flooding

A 1980 study by the U.S. Army Corps of Engineers found that average annual flood damages 1o the Sun Valley

L}
Lh
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subdivision along Carvin Creek were about 3244000, This area is a major Hlooding problem i Roanoke County with
approximately 100 houses located within the 100-vear floodplam and many other houses fooded by storms with lower

cturn frequencies.
Debriv Blockeage

ik%azm blockage of structures can have a significant impact on upstream flooding, Community officials were contacted

Mamd debris b lockage on Carvin Creek and s tributaries. Stroctures were categorized as having a low, medium or

mw m"mnmi for debris blockage based on past experience. The bridue opening areas for low, mediunm and high

kiab ris noim‘ilzzi were reduced by 10%, 25% or 50%, rospectively. The majority of the debris problems m the Carvin

' { im,i Nat'arwiw.ﬂ are caused by trees blocking the entrances of stream crossing structures. None of the structures on

Wm § ogk C al rvin Creek or Deer Branch experience documented debris problems, therefore the effects of debris were

E

' rmi H"iC;aiL uj in ’dw analys o o

' £ 'mrm {Jzﬁ,ck
Debris Blockage Potential on Carvin CUreek

- Crossing Structure Type Percentage of Blockaoe

: ?'i:ar{iaiibh. Road, Route 115 A-10% 10 ROBC with guardrail 50%
John %%i'ciéai‘{isaw_ia Read single span stest bridge 10%

SO0 % 16 with guardrail

Hershberger Road 4-1T%10 ROBC 50%
Vf:i‘nééiﬁ Drive 5.5, concrete bridge 25%

T with guardrall

' .Wﬁuiaifmn ?;mga Route 115

4B RCBOC 50%
Pg o;} %a%t concrete bridge 25%

3178 with 1 pier

- Hisgh Avenue 5.5, steel bridge 25%

2858 with guardrail

Withamson Road, Route 220 8.5, steel bridee 0%

TSR with guardrail

of these streams. Summarized below are the debris blockage potentials for structures along

Flooding Problems

Fiooding problems along Carvin Creek, West Fork Carvin Creek, and Deer Branch, for both existing and developed

land use conditions, were identified for flood events ranging from the 2-year recurrence interval to the 100-vear

recurrence interval storms. Buildings located in the floodpiain were identiticd as well as overtopped roads. Problems

with debris blockage were also identilisd.

The major tlooding problem in the Carvin Creek watershed is in the Sun Valley subdivision located on the main stem
of Carvin Creek. Approximately 100 houses are located in the H00-year Hoodplain inciuding more than 25 that are
mundated by a Hi-vear storm. Another problem in the Carvin Creek watershed is i the Summerdean subdivision
where debris blockage problems at Plantation Road and Peyton Street increase the flood elevations enough to inundate
several more houses. The major flooding problem on West Fork Carvin Creek js in the Captains Grove subdivision
where 7 houses are focated in the 100-vear floodplain. On Deer Branch, the worst {looding probleny 15 on 1.5, Route
I'1 just upstream of the confluence of Deer Branch with West Fork Carvin Creek. At this location U.5. Route 11 15

y VOGO foet of the road. T

The fooding problems and poessible solutions are

flooded by the Z-year storm for approximatel
summarized below in Table 2.4.1,

Floodplain maps and flood protiles for Carvin Creek, West Fork Carvin Creek,

and Decr Branch, are presented in

Yolume 2 of this report,




Carvin Creek

Table 2.4.1

Flpoding Problems for Existing and Beveloped Land Use Conditions Discharges

Location
{(HEL-Z X-section)

Preblem(s)

Txisting
Conditions

Developed
Conditions

Possihie Solutions

i Flooding

Building/Elos

From meouth of Carvin Creek 1o Plantation Road - Siade
Hotie 115 downstream crossing (404-1605)

o

Storm
Zevear
1h-vear

OU-vear

Fol Buildings i {lood area
G
0

~
]

Same as existing

0

Pioodproot and/or relocate;
Construct levee along swale

Plantation Road - State Route 115, downstream crossing 1o

Tohin Richardson Road {16053 7’66)

Storm
Zevear
Hl-vear

100-vear

# of Houses i flood arca

o

L

Same as existing

Fioodproof and/or relocate

Hershherger Road to Sun Valley subdivision (4576-6916)

Storm
2-vear
Hb-year

P00-vear

# of Houses in flood aren
th
1

i

RAme as ¢ \1%1;&1_

fiow

Floodproof and/or relocate

Sun V dik‘%ﬂ subdivision. 3000 downstream and 1000 Storm # ol Houses in flood area Storm # of Flouses in flood area Provide upstream detention on Carvin Creek and Wes
i‘;pah’ sart of Verndale Road (6916-10715) deyear Z 2-year 13 Fork Carvie Creek (could remove 30-50 houses from ;f}{)w
RSN 10-vear 27 Hi-year 37 yvear floodplain. ) floodproof and/or relocate housses;
{00-vear 98 100-vear i1l levee {not sligible for COB funding
Sun YValley subdivision to Plantation Road - State Route | none Storm # of Houses i flood area Floodproot and/or relocate;
115, upstream crossing (10715-18477) -vear { Upstream detention
Ll Hvear i
100-year 3
Plantation Road to Pevion Street - Summerdean Storm # of Houses i flood area SO # of Houses in llood area Reduce debris blockage xi'imadn *m"}f‘ and/or relocate

oy

samd iston s\e%%#]/—*‘}‘v?"t}i»} H-vear G 1 -vear 8 houses; Upstream dete ntion to © e frequency of

H-year 16 S50-vear 17 Flooding

100-year 16 100-vear 1H

Without Debris i Without Debris

Storm # of Houses in flocd ares Stonm # of Houses in flood area

1-vear { Vi-vear G

50-vear 4 S0-vear 12

HHyvear 12 00-year 15

8




Table 2.4.1 Flooding Probiems for Existing and Developed Land Use Conditions Discharges
Problem(s)
f.ocation
(HEC-2 X-~section} Fxisting Developed Possible Solutions
Conditions Conditions
Pevton Streét to Hugh Avenue (20100-21 14863 Storm # of Houses 18 Hood area Slorm i of Houses in flood area Reduce debris blockags:
LRI | 10-year 0 Hi-year 1 Lalarge Peyion street structure downstrea
S-year &+ 2 shads 50-year % + 2 sheds
i00-vear {12 sheds 100-year 11 2 sheds
Without Debris W ithout Debris
Stonn # of Houses m flood area Storm # of Houses in flood area
Hivear U Ho-year 1
S-vear 1+ 1 shed 50-year P+ 2 sheds
130-year {11 shed 100-year 4 -+ 2 sheds
% m r"wcams 1{3 i eters Creek Rosd - US, Routes 117220 Storm # of Houses in flood area Storm # of Houses i flood area Floodproof and/or relocate
160 Z-year 0 2-year 0
FO-vear ! 1G-year 2
100-vear 2 HiG-vear 3
o Storm # ol Buildings in flood area Storm # of Buildings 1n flood area Floodproef and/or relocate
Z-year 0 Zeyear 0
10-year g 1 0-year {
100-vear 2 100-vear G
Road overtopped by 10-year with debris blockage, by 25- | Road overtopped by 5-vear with and without debris Reduce debris blockage:
vear with no debris blockage , Enlarge structure and/or raise road
Diebris Blockage, |0-vear overtops road, 25-year overtops | Debris Blockage. S-year overtops road, 10-year overtops | Reduce debr is b als\aw:
j with no debris with no debris Enlarge strociure and/or raise road
~year overtops road with and without debris blockage Zeyear overtops road with debris blockage, S-year overtops | Raise road because of backwater; enlarge structure to
with no debris mitigate upsiream mmpact,
nong 25.-vear overtops with debris blockage Reduce debris blockage
[-vear overtops yoad. S-year overtops road Fnlarge structure and/or raise road




West Fork Carvin CUresk

flooding Problems for Existing and Developed Land Use Conditions Discharges

Location
(AEC-2 X-SECTION)

Problemis)

Fxisting
Conditions

Developed
Conditions

Poussible Solutions

Building/House Flooding '

Mauth to Williamson Road - U.S. Route 11 {31-1907} Storm # of Buildings in Hood area Same as existing Lpstream detention;
SRR 2-vear {) Floodproot and/or relocate
J-vear i
_ 140-year 2
Wit lan son Road - 1.5, Route 1 to Airport Drop Storm i of Houses in flood ares Storin # of Houses in flood area Upstream detention:
Sirie Gre = Captains Grove subdivision {1907-5714) 2-veoar O 2-year 0 Build 5-¢" high leves;
e R 10-year 2 [0-year 6 Floodproof and/or relocate
i 100-year & Ld-vear 8
' ﬁ?&‘_p(_é%ﬁi Drop: Structure to Airport Road - State Route 118 | Storm # of Houses In flood area Same as existing Upstream detention;
(571457253 2-year f.} Floodproof and/or relocate
i 10-year 1
[60-year !
Adrport R;}ﬁd;f‘iﬁé_' Peters Creek Road (7253-8496) Storm # of Houses i flood area Storm i of Houses in flood area Upstream detention;
S e Z-vear 0 Zeyear G Floodproot and/or relocate
1{-vear {0 Hi-year !
100-vear 1 POG-vear i
Intérstate B1 (1103 1-17301) Storm it of Buildings in flood ares Siorm # of Bulidings in flood area Enlarge structure at private road or convert 1o low How
: 2-year {3 Z-vear it crossing
[ 3-year i {0-vear &
Ho0-year 1 2

100-year

venr overtops road

H0-year overtops road

Enlarge structure and/or raise road; upstream detention

te Route 118 (7257)

25-year overtops road

10-vear overtops road

Enlarge structure and/or raise road; upstream detention

H-year overtops road

S-year overtops road

Enlarge structure and/or raise road




Peey Branch

Table 2.4.1 Filooding Problems for fxisting and Developed Land Use Conditions Discharges
Problem{s)
Logation
{HEC-2 K-seciion) Existing Developed Possible bolutions
Conditions Conditions
Building/Heuse Flooding -0 i T e T T T S T T
Moath to Plymouth Drive (236-14773 # of Buildings in flood area | Same as existing Floodproot and/or relocate
1 0
10-vear 1
100-vear |
Plymouth Drive o Priendsinp Manor entrance roads Storm # ot Buildings in flood area Storm # of Buildings 1 flood area Enlarge Plymouth Drive structure downsiream;
{1477-2593) 2-year { D-year i floodproot and/or relocate
AR | 10-year 1 Hi-vear 2
LOb-vear 3 [0-vear 3
Friendship Manor entrance roads to Peters Creek Road - Storm #of Bulldings in flood area Storm # of Buildings o flood area Floodproot and/or relocate
Stale Route 117 (2593-4781) Z-vear O 2-yenr |
' 10-year ] 1{-vear i
100-vear ] 100-vear 1
Pefers Creek Road - Stato Rowte 117 to Limit of Study Siorm # of Buildings in flood area Same as exasting Fioodproot and/or relocate
{(4781-6992) 2-year P
AT Hi-year 4
i00-vear 5
s Williamson Road - U.S. Route 11 from mouth to Plymoeuthi 2-year inundates road Same as existing | Raise road
rive (230-1477)
Chireh entrance road {792} Mong [G-vear overtops road Enlarge structure
Pryimouth Drive {1477} 2-vear overiops road Same as existing baiarge structure
Fricadship Manor enfrance roads {25973) Zeyear overtops one road, S-vear overtops the other 2-year overtops both roads Cnlarge structure and/or rasse road
Flood Hazard Mitigution Measures along Deer Branch,
Flood hazard mitigation measures were analyzed for the major flooding problems Tor Carvin Creek and its tributaries. The Sun Valley subdivision could possibly be protected by a levee but this alternative was ruled out by the U5, Army
The areas of focus were the Bun Valley subdivision on Carvin Creek, the Summerdean subdivision upstream of Corps of Engineers and is not eligible for funding. In order 1o reduce flooding at this site, three stormwater
Plantation Road on Carvin Creek, the Captains Grove subdivision on West Fork Carvin Creek and U8, Route 11 management pond sites to detain flood flows were investigated upstream of the Sun Valley subdivision. Two of the

afn




CAR%B_} ritrofis of the alrport drop structure on Wes

 CARG2 & CARO3

: fh mzi E‘?mp sémuam

l-__f@ﬁ@% CARD & CARO3

nond sites also reduce flooding in the Captains Grove subdivision on West Tork Carvin Creel. The pond sites

analvzed are summarized below and shown in Figure 2.4.2:

Site Description Comments
CARDL - approximately 2500 downstream of Plantation  Reduces ali discharges by approsnmately 20% at the Sun

Road (iipéh‘eam crossing) on Carvin Creek Yalley subdivision

{ AR?Z - { p eam of Pelers Creek Road on West Fork  Reduces all discharges by approximately 15 al the Sun

Walley subdivision and reduces all discharges by
approximately 20% on West Fork Carvin Creek; VDOT

issues; 25" hiigh so requires state permit

Reduoces all discharges by approximately 3% at the Sun

Fork Carvin Creek Yalley subdivision and by approximately 10% on West

Fork Carvin Creek

Reduce all discharges by approximately 20% at the Sun
Yalley subdivision and by 20-30% on West Fork Carvip

Creek

( ARM & %Riﬂ pond on Carvin Creel & retrofit of Reduce all discharges by approximately 20% at the Sun

Yalley subdivision - about the same as CARDI alene

Reduce all discharges by 25-35% at the Sun Yalley
subdivision, would remove about 30 houses from the

{00-year floodplain

ﬁ;e uysizmzz} pmada cannot totally mitigate the flood hazard at the Sun Valley subdivision. Approximately 50 houses
W m id e ﬂ”lm m % z»:., 180-year Mloodplain though they would not be flooded as frequently (e, by the 2 & 5 vear storms).

_ §hi,sc a“m%znmw homes would have to be purchased, relocated or floodproofed based on the flooding depths.

The fobding situation at the Summerdean subdivision is not impacted by CARO! because this pond is downstream of

the subdivision. There are no effoctive or practical locations for stormwater management ponds upstreain of the

i 1 e 1i " ﬂ _}‘z o fer 3‘%‘? l ,_{ ,-\} PO i“( To s epr byee Hue J« Ao ] i o T 1._, o ey ﬁ § 4
subdivision. The flooding potential at Summerdean is increased because of debris blockage problems at Plantation
Road and Pevton Street, The flooding mitlgation measures at this site are to ingrease the structure sizes at these roads
and to reduce debris blockage by clearing the ereek and banks upstream of the site.

Route 11 along Deer Branch experiences by the Z-year storm. No {easible pond sites were found on Deer Bravch, o
mitigaie this flood hazard. Therefore. the road would need to be maised o prevent the frequent flooding of this area

{(Project TARD)

On all of the streams, there are scatiered buildings and residences subject to Hooding for which floodprooling or
relocation was recommended, Also many roads are inundated by the 10-vear storm, where i was recommended 1o

raise the road or enlarge the structure size.

Chapter 3 tabulates the recommended tlood hazard mitigation in the Watershed Plan, which presents magnitude costs,

priovity plans and a tabuiation of benefits.

2.5 COoLE HOLLOW BROOK WATERSHED
Basin Description

The Cole Hollow Brook watershed is a 5.9 square mile dralnage basin located primarnily in north central Roanoke
County, Virginia with the southern portion of the watershed located in the City of Salem, Virginia, The watershed is
chbiong and has a length of about 3.5 miles and a maxdmum width of about 2.5 miles near its center. The Cole Holow
Brook watershed originates on L Lewis Mountain at an elevation of approximately 3020 feet above sea level The
stream channe! Tlows in a southwesterly then southeasterly direction for about 4 miles until its confluence with the

Roanoke River in Salem

{ole Hollow Brook, jocated in the east-central sector of the watershed, serves as the political boundary between the
City of Salem and Roanoke County for a portion of its length. The upstream reaches of Cole Hollow Brook are largely

undeveloped and wooded with scattered single family residences along VA Route 619, Areas along Cole Hollow

Brook are relatively undeveloped until the Interstate 81 crossing. Downstream of Intersiate 81, residential development

15 prevalent until the stream crosses LS Routes 1] & 460 where the land use becomes more developed and includes

some commercial areas in the City of Salem.




A tabulation of the Cole Hollow Brook drainage basin areas is presented below: Fxisting Lond Uise Distribution

The Cole Hollow Brook watershed contains several specific land uses, bui the lund uses thal predominate are: woods,

Location Distance Above Uonfluence
o . . _ .. open areas, residential areas, agricultural and commercial development, Approximately 70% of the watershed s
with Roanoke River (feet)  Draipace Arealsqg. mb) peh ares e PEE ‘ L i bp ‘ ’
comprised of wooded areas and open space, especiatly upstream of hnterstale 81, The residential portion comprises

Mouth of Cole Hotlow Brook { e oe |
approximately 20% of the watershed. Agricultural and commercial tand uses each comprise about 5% of the

ngmiw am of contluence of 2.5 5.3 o
watershed.
' Pgaim Bank Branch
U“;Rmt?m T dea60 3,800 38 Developed Land Use Disivibution
Tntersiatc 81 6,800 3.5
) VA Rmm 7 f? Gum Springs 8,704 3.0 The Cole Hollow Brook watershed contains 10 developed specific land uses, but only three uses predominate: high
B ?ioad ' density residential, rural preserve and parks and open space. As with the existing land use distribution, the developed
.;_'»jam ;ig(m;g'_"- 14300 16 land use distribution in the watershed is divided by laterstate 81, Approximately 60% of the watershed is planned to
G be rural preserve, mostly upstream of [nterstate 81, High density residential areas and parks and open space each
Siab%}i}&iiﬁ 'fD‘j‘zi‘?’CE'iPﬁUﬁ comprise aboutl 15% of the watershed. The remaining 10% of the watershed consists of low and medium densily
_ o v residential areas, commercial and indusirial development, planned development areas and neighborhood conservation
fiam‘é., 15 om a;gmé cant siream that drains to the Cole Hollow Brook watershed, Paint Back Branch. Paint Bank arcas.
i3 mmh 1‘» imdteu along the western edge of the Cole Hollow Brook watershed. 1t converges with Cole Hollow Brook
appm‘:f;ima_}ieéy 2500 feet upstream from the Roanoke River. The streams are shown in Figure 2 A tabulation of Hydrology

the subbasin drainage arca is presented below followed by a brief summary of the Cole Hollow Brook wributaries:

The discharges for Cole Hollow Brook and its tributaries were determined using the procedures described n Chapler 1.

Siream Dyainage Area (sqg. mi.) The Cole Hollow Brook watershed was divided into 22 subbasins for the hvdrologic analysis. Existing conditions
Paint Bank Branch IG5 discharges on Cole Hollow Brook are increased at the mouth by 95% for the 2-year stormy, and by 40% for the 100-vear

storm under developed conditions (Year 2020). These increases are due to the increase in residential and commercial
P ssxﬁ: d‘ﬁs Bz” anch originates on Ft. Lewis Mountain at an elevation of approximately 2800 feet above sea level and
development occurring mostly in the Paint Bank Branch watershed and the Cole Holiow Brock watershed south of
Qows in d wrmlmlﬂtub direction for gbout 3.8 miles until its confluence with Cole Holiow Brook south of US Boutes '

(1% -%{ e’} intersiate #1,
1T & dbl iii_x,

fa

fem. The Paint Bank Branch watershed is very narrow with a maximum width of about 0.5 miies, The

zipsf%rs'mn’:p'@riéozé of the watershed is largely undeveloped wooded area, Downstream of VA Route 641 residential
dev &:ionm it increases. Downstream of Interstate 81 the watershed is largely residential until US Routes 11 & 460

where {:on'unazzma! development is prevalent,

P,

13




R

R

S

¥,

B

E L

Ty

Sk

R

R

7

P SR

R

AR R




flooding Problems

Flooding
Flooding problems along Cole Hollow Brook for both exdsting and developed land use conditions, were identitied for
History of Flooding flood events ranging from the Z-year recurrence interval to the 100-year recurrence interval storms. Buildings located

inn the floodplain were identified as well as overtopped roads.
High water marks and measured Hood flows were not available for Cole Hollow Brook.
The existing conditions 100-year storm floods about 45 butldings/homes along Cole Hollow Brook including more
ﬁefﬁ‘;;‘;‘f Zﬁf@ﬂkﬁgrf than 10 that are inundated by a [0-year storm. Une ol the major Jooding problems on Cole Hollow Brook s upstream

of West Main Street. Another s downstream of Interstate 81 in the Mitchell subdivision along Windsor Avenue,

i"}é%ri%'iﬁtmiigigs of struciures can have a significant Impact on upstream fooding. Community officials were contacted Table 2.5.1 summarizes the tlooding problems found on Cole Hollow Brook tor both existing and developed
§70n% ddﬂua bgoakf;w on Cole Hollow Brook. No debris blockage information for structures along Cole Hollow Brook conditions {Year 20200

W s avaz di}

Floodplain maps and flood profiles for Cole Hollow Brook are presenied in Volume 2 of this report.

{T.é_ﬁé H@ﬂe{m _%‘%%@@E«;

2 Flooding Problems for Existing and Developed Land Use Conditions Dscharges

Problem(s)
Location
. (FERC-T Hesection) Exmsting Beveloped Possible Solutions
Conditions Conditions
Storm # of Buildings in flood area Storm # ol Buildings in food area Floodproot and/or relocate; Upstream detention to reduce
Zeyenr 0 | Zovear 0 frequency of flooding
[ -vear i Hi-yea 5
[ 1H-year 7 F00-vear 1
Wi% Main htreet Storm #of Buildings in food area Same as existing Floodproof and/or relocate; Upstream detention o reduce
I 2-year { frequency of flooding; Fala roe West Maim Street structure
10-year b
1G0-vear 16
Storm # of Hlouses in food area | Same as existing Floodproofl and/or relocate;; Upstream defeniion 1o reduce
2-vear 0 frequency of flooding
[O-vear 5
LOG-year 24

L
{QP%




Table 2.4.1 Flooding Preblems forv Existing and Developed Land Use Conditions Discharges

Problem(s)
Location ]
(HEC-2 Xoseetion) . Existing Breveloned Possible solutions
Conditions Conditions

TRoad Overtopping 7100 L s

West Main Sireed S-vear storm overtops Same as exisiing Enlarge structure and/or raise road

Horper Lane Zeyear storm overtops Same as existing badarge structure and/or raise road

Windsor Lane S-yeuar storm overiops Same as existing Finlarge structure and/or raise road
Flood Hazord Mitigation Meoasures priority plans and a tabulation of benefits.
Upstream detention was analyzed as an aliernative o reduce {flooding along Cole Hollow Branch, especially (o relieve 2.6 ey Bnanes WATERSHED
the flooding problems in the Mitchell subdivision and upstream of West Main Street. One pond sifte was investigated
on Cole Hollow Branch in the Interstate 81 interchange with Horner Lane - State Route 619, No pond site upstream of Pasin Description
interstate 81 on Cole Hollow Branch was feasible because Wildwood Road parallels the stream. Downstream of

. o _ L ‘ o The Dy Branch watershed is a 4.3 square mile drainage basin located primarily in north central Roanoke County and
Interstate 81, the watershed s oo developed and no practical pond sites were found, No praciical pond sites were
. . - . o L the southern portion of the watershed is in northern Salem, It Hes wholly within Roanoke County and the City of
found on Paint Dank Branch because of development along the stream. The pond site analyzed is summarized below
L - Salem. The watershed 1s Tan shaped and has a length of about 4.5 miles and a maximum width of abowt 2 miles near

and shown 1n Figure 2.5.1.

bl

its center, The Dry Branch watershed originates on Fort Lewis Mouniain at an elevation of approximately 2900 feet

above sea level and flows in a southessterly dzi{,mon for about four miles 1o its confluence with the Roanoke River in
Site Descrintion

. Salem
COLOT - in Interstate 8] interchange with Hormer Lane - Reduces 2-, 10+, and 100-year discharges by

T .{,l_; Sl e irme mdale S04 G004 $E0/ rette R 100/
State Route 619 approximately 5%, 60%, and 15% al Interstate 81, 10%, The upstream reaches of Dry Branch are undeveloped with scattered single family residences along Wildwood Road
) 1504 6t Wes st aned 0% 159 and .
50% and 15% at West Main Street and 0%, 15% and and Richland Hill Road - State Routes 619 and 733, Areas along the main stemn of Dry Branch are relatively

0% at the mouth, respectively. Dam could possibly

3

vndeveloped unitl the Interstate 81 crossing, Downstream of Intersizte 81, the stream s locaied n the developed areas
require a state permit. Coordination with YDOT needed of the City of Salem and the watershed has a muture of high density residential and commercial development.
SRR Dreveloped conditions (Year 2020) land use consists primaridy of rural preserve areas and open space in the upsiream
CO1.0T at interstate 81 provides enough detention to remove several houses from the 1 0-vear floodplain and to increase Py . e . : - R
o areas and high density residential and commersial development downstream of Interstate 81, The stream and related
the capdcity of downstream road crossings for the 10-year storm L . - oo
: ' - subbasins are shown in Figure 2.6.1.

Chapter 3 tabulates the recommended food hazard mitigation in the Watershed Plan, which presents magnitude costs,
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A tabulation of the Dry Branch Dirainage basin arcas is presented below:

Distance Above Mouth of

Bry Branch Drajnage Area

Location (feet) (51, mi.)
-~ Mouth of Dry Branch 1 45

- Ath Streel - Alternate U.S.

_”“*_ém—cs 1 & 460 2,200 4.3
. est Main Street - U.S. Rouies
& 60 4,200 42
Céi.é_‘_{i‘i}?i_ioas Avenue 7,800 18
: ';.'gg?-i¢1?5:1ﬁézc 81 10,300 3.7
' .{E{:‘_}g_w{.i'w:%n Avenue - Siate Route
35 11,800 2.1
W;iduomi toad - State Route
610 15,300 18

Disiribution

Waé srehed contains eight existing specific land uses, but only 2 uses generally predominate: woods and

al ‘wisn Approximately 75% of the watershed is comprised of wooded areas, especiaily in the

\ 'Ji Dy Branch. 10% of the watershed, The

The 1/4 acre residential lots compz‘%% zmg;ro*«;"simuei}f

vc!oped spa—zczﬁc fand uses, but only six uses ;)r@s:i::mirsemf: rural preserve,

. Approximately

50% of the developed conditions (Year 2020} watershed is planned 10 be rural preserve which is located in the areas
upstream of fnterstate 81, Open space comprises approximately 25% of the developed conditions (Year 2020)
watershed, Commercial, institutional, high density residential and neighborhood conservation areas each comprise
about 5% of the developed conditions {Year 2020 watershed. The remaining 5% of the watershed consists of

industrial, woods, surface water and low and medinm density residential arens,
Hydrology

The Dry Branch watershed was divided into 13 subbasins for the hydrologic analysis. No substantial storage areas arc
located on the stream therefore no reservolr routings are included in the model. At the mouth of Dry Branch, Z-year

discharges increase by 70%, 10-year discharges increasc by 40% and 10G-vear discharges increase by 20% under
developed conditions {Year 2020}, These increases are mostly due to the change from wooded areas to rural preserve

arcas in the upstream subbasins,
Flooding
History of Flooding

High water marks were provided by the City of Salem for Dry Branch., Those high water marks were used to verify the

computed flood elevations for Dry Branch.

Debris Blockage

Debris blockage of structures can have a significant impact on upstream flooding. Commanity officials were contacted
about debris blockage on Dry Branch. Mo debris blockage information {or structures along Dry Branch was available
Flooding Problems

Flooding problems along Dry Branch for both existing and developed land use conditions, were identified for Hood
events ranging from the 2-year recurrence interval to the 100-year recurrence interval storms. Buildings tocated in the

floodplain were identified as well as overtopped roads,



Y

The existing conditions 1 00-year storm floods about 130 homes along Dry Branch including more than 60 that are also developed conditions (Year 20203,

inundated by a 10-vear storm. The major looding problems on Dry Branch are in the Hockman and Cameron Court

Subdivisions., Table 7.4,1 summarizes the tlooding problems found on Dry Branch for both existing and Floodplain maps and {lood profiles for Dry Branch sre presented in Volume 2 of this report.

Table 2.6.1 Flooding Problems for Existing and Developed Land Use Conditions Discharges

Problomds)

Location
(HEC-2 X-section}

Existing
Conditions

Beveloped
Conditions

Possibie Solutions

Building/House Flooding

Along 4ih Street (2070- 2298) Storm f# of Buildings mn Hood ares Storm it of Buildings in flood area Floodproof and/or relocate
S T 2-vea 0 2-vear i
F0-year 2 10-vear 3
HO0-yem 17 HO0-vear 22
Haekmian Subdivision (2406-3657) Storm # of Houses in food area mEorm & of Houses i flood area Floodproof andfor relocate;
Lo 2eyear 0 2-year 2 Upstream defention
Hi-vear i 10-vear 23
100-vear 3% 100-vear 44

- Albag West Main Street {3867-4312) Siorm # of Butldings in flood area Storm #of Bulldings in flood area Floodproof and/or relocate;
SR Z-ven i 2-vear { Upstream detention
Hi-vea 4 Hi-vear i
F00-year 13 FO0-vear 13
i_.-éﬁgb{}i‘éj__c' Flace Subdivision {4819 Storn ft of Houses in flood ares Same as existing Floodproo! and/or relocate;
T Zeyenr 0 Upstream detention
Hi-year {
_ 1G0-year 3
Wiley Cotirt Subdivision (5396) Storm # of Houses in Hood area Storm # of Houses in flood area Floodproof;
TR 2-vear {) 2-vear it Upstream detention
Hi-yvear 0 HO-vear 4
100-vear 3 [00-vear 4
'_Caaﬁi;éi_"b_n:(Tkji‘u"é: Subdivision (6873-75963 Storm # of Houses in flood area Storm # of Houses in {lood area Floodproof and/or relocate:
LR Deyear { Zeyear 0 Upstrean: detention
10-year 40 | 10-vear 52
V0-vear 56 Hi0-vear B0
Upstream of Carrollion Avenue (8963) Storm # of Houses in flood area Same as existing Relocate;
B Z-year { Upstream detention
10-vear O
100-year 2

49




Table 2.6.1 Flooding Problems lor Lxisting and Developed Land Use Counditions Bscharges
Problem(s)
focation
(HEC-2 Xosection] Existing Developed Possible Solutions
Conditions Conditions
Along Goodwin Avenuve (1163-11882} Sorm # of Houses in flood area Same as existing Relocats;
J-year 0 Upstream detention
iG-year 4
F00-vear 5
Between Goodman Avenue & Wildwood Road Storm # ot Houses in Hood area Storm # of Houses in flood arca Ficodproot and/or relocate;
{1 %" 157433 2-year ] J-year 0 Upstream detention
' o Hi-year 2 Hi-vear 7
100-year 12 FOU-year i4
--'Rim _ {}W_'mppm“ i e e T L R T T L s e e T
Wmi i%mm Street (3702) Sevour storm overiops road Same as existing Raise road because of backwater
"_{fa‘irz‘ﬁiiié_)'n_ Avenue (7715) 10-year storm overtops road ~yEar storm overtops road Enlarge andfor raise road
'G_c()dv\;?%i}_Av{mug (11784} 10-year storm overtops road S-year storm overtops road Raise road because of backwater
: i msm ,Lmd; (15261) Hi-wear storm overtops road S-year storm overtops road Raise road because of backwaier
Flood Hozard Mitigation Measures
Possible Pond Sites to Mitigate Flooding on Bry Branch

!50::% hamzd miig‘ﬂmsz measures were analyrzed for Dry Branch, The areas of {looding are scattered but some areas of

' cs;ﬂwé:mri"_&_isc{i.50{_3& ing are in the Hockman and Cameren Court subdivisions, One possibiity for alleviating this

B Rahns e Site Deseription Comments

flocdmE is o flosdproof the homes where possible and to relocate or purchase the others. o .

S i DRYO - Approwimately 4000 upstream of Wildwood  Pond reduces Z-vear by ~ 30% at 181, 20% at Carroliion
R T ) Hoad - State Roule 419 Road and 0% at 41h Street, reduces [0-year by ~ 40% at
CAriother po 1%&%5% 15 10 reduce flood discharges by detaining storm flows in ponds upstream of the flooded areas.

_ 181, Carreliton Road and 41h Street apd redaces 100-vear
;;-i%_m Dry Branch watershed were analyzed as flood control sites. These pond sites are tabulated below: S -
SR by ~ 15% at [81, Carrollton Road and 4th Street. The
assumed dam was ~ 40" high and would require a state
permit, however better topography in the area could reduce

the dam height.




DRY02 - Approximately 100" upstream of Waldheim

Road on County/Salem border - just inside city limils

%ERY@E Approximately 45607 upstream of W ‘aldheim

' "Rm(? i{mmié Dnrovin Lane

ﬁR’Y{}ﬂ vs‘i u p"»{l eam of {nferstaie 81

DRVOL & DRYOZ

DRYOT & DRYO3

Pond has minimal impact on 2-vear, reduces 10-vear by ~
5% at 181, Carrollton Road and 4th Street and reduces
LO8-vear by ~ 3% at 181, Carrollton Road and 4th Street.
The assumed dam was ~ 25" high and may reguire a state
permit, however befter topography in the area could reduce
the dam height.

Pond reduces Z-vear by ~ 5% at 18], and has minimal
educes 10-vea

15% at 181

impact at Carrollton Road and 4th Street,
by~ 15% and reduces 100-vear by -
Carroliton Road and 4th Street. The assumed dam was -~

i

35" high and may require a state permit, however betler

topopraphy in the area could reduce the dam height
Pond reduces Z-year by ~ 40% at 181, 40% ai West Main
Street and has no impact at 4th Street, reduces [0-vear by
- A40% at 11, West Main Street and 4th Street and reduces
100-vear by ~ 10% at 181, Carrolliton Road and 4th Streat,

Th ;mnd would require closing off Wildwood Road at 181

and filling in the overpass and the purchase of one home.

Reduces 2-, 10-, and (O8-vear slightly more than Pond

DRYOT! alone

Ponds reduce Zovear by ~ 30% at 181, 25% at Carrallton

Road and 0% at 41h Street, reduce 10-year by ~ 65% at
181, 60% at Carrollon Road and 453% at 4th Street and
reduces 100-vear by ~ 15% at 181, and 20% a1 Carrollton

Road and 4th Street,

DRYG2 & DRYO3 Ponds reduce 2-, 10- and 100-vear shightly more than

DRYOS alone

DEYGL, DRYE2 & DRYD2 25% at Carroliion

70 at

Ponds reduce Z-vear by - 30% at 181
Road and 0% at dth Street, reduce 10-vear by -~
181, 65% at Carrollton Road and 55% at 4th Sueet and
seduces [00-yeur by ~ 15% at 181, and 20% at Carrollton
Road and 4th Sireet, 2- and 100-vear reductions are about

the same as DRY 0! and DRY O3 and 10-vear

reductions

are slightly more,

DRYUL and DRYOB Ponds reduce 2-yvear by ~ 40% at 181, 0% at Canrollion

Road and 0% at 4th Sueef, reduce 10-year by ~ 73% at
181, 75% at Carroliton Bead and 55% at 4th Street and
reduces 1 G0-vear by ~ 23% at 181, Carroilton Road and
Ath Street. 2-year reductions are about the same as
DRYO8 alope and 10- apd [00-vear reductions are

signrilicantly more.

I the Hockmar and Cameron Court subdivis ;on% Ponds DRYO ! and DRYDE have the greatest impact on

discharges. Upstream detention does not provide f;;:nougil storage to remove all of the houses from the 10U-year
floodpliain but can be used 1o reduce the frequency of inundation, The addition of DRY0Z and DRY 03 with DRY !
and DRY 08 results in 2 minor increase in reductions although DRY03 has a greater unpact than DRYOZ, Th

proposed pond sites are shown i Figure 2.6.1

Two other projects were proposed to relieve flooding in the Hockman and Cameron Court subdivisions. In the
Hockman subdivision, a channel diversion (DRY84) is proposed which also includes the relocation and replacement
of structures at West Main Street and West Burwell Street, In the Cameron Court subdivision, several mitigation
mensures are proposed (DRYO5) a levee upstream of Carroliton Avenue, enlargement ol the culvert at Carrollion

Avenue and enlarging the channel dovnstream of Carrollton Avenue.

f fe

Chapter 3 fabulates the recommended flood hazard mitigation in the Watershed Plan, which prosents magnitude costs,




.’-'9!1‘33 ‘”i‘v 2 me and tabulation of benelits, Existing Land Use Distribuiion

& &

g Z’? (st Branocy WATERSHED The Gish Branch watershed contains cight existing specific land uses, but only 2 uses generally predominate: woods

and cormnercial arcas. Approximately 60% of the watershed is comprised of wooded arcas, especiatly in the
s 'iﬁ"%%:;éz.ifﬁ@%ﬂ‘i;}%é@ﬂ upstream subbasins of Gish Branch, Commercial development comprises approximately 20% of the watershed
Lot gL 0 o 3

primarily in the downstream subbasins of Gish Branch. The remaining 20% of the watershed consists of agricuitural,

S 10 - . S Al . - . ‘ . open space. paved areas and residential areas of various densitics,
ITHE Grich Braich watershed s a 2 sguare mile drainage basin located in north central Roanoke County and north pen space, paved arcas and residential arez various densities

é‘mum It lies wholly within Roanoke County and the City of balem. The walers shed s fan shaped and has a

: %.‘o'é.u't .3‘1.3 miles and a maximum width of about 1.5 miles near its headwaters. The Gish branch watershed Developed Land Use Distribution
tm o i“.m“i' Lewis Mountain near the Lewis Radio Facility at an elevation of approximately 3080 feet above

nd ﬂuu% 0 southeasterly direction for about 3.5 miles until its confluence with Mason Creek in Salem, The Gish Branch watershed contains 10 developed specific land uses, but only three uses predominate: commercial

development, rural preserve arcas and planned development arcas. Approximately 45% of the developed conditions

' .{32%% %%r*ma,ia zx | major tributary to Mason Creek (see Se 10}, Upstream of Nogth Mill Road - State Route {Year 20207 watershed is comprised of commercial development located in the areas downstream of interstate 81
. LHR ks L . . I 4 Aid T E »
63 i he iym megé watershed is largely undeveloped and covered with woods. Downstream ol North Mill Road, Rural preserve areas which are located upstreamn of lnterstate 81 comprise approximately 30% of the developed

: . . . ) onditions (Year 2020) watershed. Planned development areas comprise abo \ s e

tHe watershed 11&5‘ commercial development which is part of the City of Salem. Developed land use consists conditions {Year 2020) watershed, Planned development areas comprise about 10% of the developed conditions
primarity of rural preserve areas upsiream of Interstate 81 and commercial arcas downstream of Interstate 81, The {Year 2020) watershed. e resaining 15% of the watershed consists of neighborhood conservation areas,
: c’;af{;;ﬁ:ﬁ 'é;'ag'iz"a;:.b'l]'.ﬁ'z"ébui’énw area is shown i Figure 2.7.1 residential areas, industrial development, open space and institutional areas.

N e . 2 &=, . 3oREARS Y ES faida e #

A tabulation of the Gish Branch Draivage basin areas {5 presented below: Hydrology

The (tish Branch watershed was divided into 15 subbasing for the hydrologic analysis, No substantial storage areas
Dstance Above Mouoth of

are located on the stream therefore no reservolr routings are included in the model. At the mouth of Gish Branch,
faid

Lish Branch Brainave Area ) A _ ) 3 ‘ .y _ .
e vear discharges increase by 100%, 10-year discharges increase by 63% and 100-year discharges increase by 37%
- Lopcation {feel) {sg). vl
k . el I o ] ’ng’ "I 4 A g - 3 - . -
S under developed conditions { Year 2020). These increases are due to the increase i commercial and residential
Mouth of (Gish Branch 0 2.0
: elopment and the change from woodland to rural preserve in the upstream subbasins,
" Kesster Mt Road - State Roote
630 560 . e
_ U0 20 Flooding
-+ North Mill Road - State Route
7 o 1A
631 5,500 l.4 History of Flooding
Intorstate §] IRIRVIEE .9

High water marks and measured {lood flows were not available for Gish Pranch.
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- Diebris Blockage

L TiehEe Blockase of structures can have a signiflcant impact on apstream flooding., Community officials were
SEOTES Dl 2k & 1 & J

Cveontacted about debris blockage on Gish Branch. No debris blockage information for structures along Gish Branch

availablen

" Flooding Droblems

- Elogding problems along Gish Branch for both existing and developed land use conditions, were identified for flood

g from the 2-year recurrence interval to the 100-year recurrence interval storms. Buildings located in

H

sting conditions 100-year storm Hoods about 11 homes along Gish Branch including more than 8 that are
ated by 10-year storm. One of the major flooding problems on Gish Branch is upstream of Kessler Mill Road
al hémes and a commercial building are inundated by a 10-vear storm. Table 2.7.1 summarizes the

problems found on Gish Branch for both existing and developed conditions (Year 2020).

L E?_i.’dtj i

in maps and {lood profiles for Gish Branch are presented in Yolume 2 of this report,




Fable 2.7.1 Flooding Problems for Existing and Developed Land Use Conditions Discharges

Ay B
. 8

100-year

9

Problemis)
Loecation
{(HEC-2 X-section} Existing Developed Possible Solutions
Conditions Conditions
CBuilding/House Flooding 00 00 o e s T
Kesster Mill Boad Lo upstream of Parkdale Drive | Storm # of Houses in tlood arca Storm # of Houses in {lood area Floodproof and/or relocate;
(472-2862) 2eyear 3 Z-year 3 Enlarge road crossings downstream,
Iy -vear 8 Upstream detention

1
H

100-year

Upstream of Parkdale Drive to North Mili Road Storm # of Houses 1n flood area Stlorm # of Houses in flood area Floodproot and/or relocate;
(Z862-5506) 2-vear { J-year { Remove raiiroad 1} downstream;
o 10-vear 1 1 0wvear o) Upstream detention
100-year 2z 100-vear 3
Morth Wil Road to Thompson Memonial Drive Storm # of Houses i flood arca Same as existing Floodproof and/or relocate;
: i0wyear {}

Thompson Memorial Drive to Interstate 81 (9192-
10001}

Storm # oot Houses in flood aren
2-year {
Hi-year U
1G0-year i

| Same as existing

Floodproot and/or relocate;
Upstream detention

R@&id{}‘fgﬁwppgﬁg : .. e

Chamberlain Lane

2-year gvertops road

Same as existing

Raise low point in road 3 to get above [-year and

mergase culvert ppening

Parkdate Urive

Zeyear overtops road

Same as existing

Raise low point in road 37 1o get above 10-vear and
increase culvert opening

Flood Hazard Mitigation Measures

1,
[

E)

Three stormwater management pond sites were anatvzed on Gish Branch. These ponds were analvzed to determine

their etfect on flooding upstream of Kessler Ml Road and on flood discharges on Mason Creek. The pond sites are

summarized below:

LAy

L




Possible Pond Sites to Miticate Flooding on Gish Branch

L omments

Site Deserintion

1801 - just upstream of Edgebrook Road Pond reduces 10-year by ~ 2% and 100-vear by ~ 15%
al North Mill Road and has ne impact further

downstream

{“ %%@2 <~ 20007 downstream of North Mill Road on Pond reduces 2+, 10-, and 100-vear by ~ 50% at

(“'iéi?i. ranch next to radio station Chamberlain Lane and by ~ 40% at the mouth. Pond
ot wioithd require relocation of 2 radio antennas
Gif‘%%mml tributary to Gish Branch downstream of old  Pond reduces 2-year by ~ 30% and [U-year by ~ 20% at
g ._ é?ai%;r_mléz g’:‘ﬁiﬁzznknlﬁm Chamberlaln Lane and reduces 2-year by ~ 30%, 10-
o vear by~ 25% and 100-vear by -~ 5% at the mouth,

Pond would require removal of railroad fiil

'.lm%m & {ga%m

Reductions are the same as GISO1 and GIR02 alone

E? %i??; & {x%%ﬂ Reductions Tor the 2- and [0-year are the same as
CISO and GISO3 alone. 100-year 13 reduced by ~15%
at North Ml Road, by ~ 10% at Chamberlain Lane and
by ~ 15% at the mouth.

G i%@ﬁ &, GISO3 2-, 10- & 100-vear are reduced by ~ 70% at

Chamberiain Lane and by ~ 80% al the mouth

i

”J"
Iy

(‘M@Z & G1RO3 Reductions at Morth MiH Road are the same as GIR0]

o
kA

alone, Reductions ot Chamberlain Lane and the mouth

are the same as UI502 & GISO3 above

ﬂmd (u %GZ pwwdm the greatest reduction in discharges at Kessier Mill Road. The addition of GI583 increases

i‘zi, redvuﬁmﬂ b\/ ’mothc 20%. GISEI provides minimal benefit for the 10-and 100-year at North Mul Road but

wa_mk%jzwa rel m)‘m these homes from the floodplain completely. The proposed pond sites are shown on Figure 2.7.1
1§ }mmez 3 fabulates the recommended flood hazard mitigation in the Watershed Plan, which presents magnitude

cesi&;‘, prmz‘ity 3?38.{15‘ and tabulation of benefits.

2.8 GLADE CRFEK WATERSHED

Hasin Description

The Glade Creek watershed is a 33 square mile drainage basin located in northeast Roanoke County, northeast

Roanoke City and northwest Vinton with the northern portion of the watershed located in Botetoust County. Virginia.

The watershed is fan shaped and has a length of about 10 miles and a maximum width of about 5.5 miles near s

headwaters. Glade Creek originates in the Blue Ridge Mountains near Curry Gap at an elevation of approximately
2500 feet above sea level and Tlows in a southwesterly direction for about eleven miles 1o ity confluence with Tinker

Creek at the border of the City of Roanoke and the Town of Vinton,

Glade Creek serves as the political boundary between the City of Roanoke and the Town of Vinton for a portion of ils
length, The upstream reaches of Glade Creek are mostly undeveloped and with scatlered single family residences

along major roads. Areas along the Glade Creek are relatively undeveloped until the stream enters the Town of Vinton.
The land uses along the mainstem of Glade Creek are mostly wooded and agricultural except within the Town of
Vinton where the land use is mostly commercial, Developed conditions (Year 2020) in the watershed reflect an
increase 1n commercial, industrial and residential development. Glade Creel and its contributing areas are shown in

Figure 2.8.1.

A tabulation of the Glade Creek drainage basin areas is presented below,

hstanee Above Mouwth of

lade Creek

Location iteet) {85, mi.}

Mouth of Glade Creek G 330

Diownstream from Confluence of

(Glade Creek Tributary A 6,404 367
%',)c,ww;as;tmam from Confluence of
Citade Creek Tributary B 19,000 278
Prownstream from Confluence of
Cook Creek 25,700 248
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Diownstream from Contluence of

Laymantown Creek 32.900 10

asin Description

T'i“i?:ji'c are 5-::"1";12 significant streams that drain the Glade Creek watershed in{:lucéing: Cook Creek, Covaer Bransh,

§ Rmﬁmke County in Botetourt County, Cook Creek is located in both Roanoke and Botetourt Counties.
§11humm A1 located in the City of Roanoke and Roanoke County while Tributary B is located wholly

S 12,2"1%;3 Rnammc ﬂlounw. The streams and related subbasing are shown in Figare 281, A tabulation ol the subbasin

Gt i% j};mf’ ad below llowad by a brief summary of Glade Creek and 115 fnbutaries:

Distance above Confluence

Stream with Tinker Creek (fee)

Draipase Area {30, mi

" Laymantown Creek 32,900 5.1
 Coyner Branch 31,900 1.3

o Cook Creek 25,740 LR

. :7. ”adx, Creek Tributary B 19,840 L6

':. :-'._'{;md“ Creek Tributary A 6,400 13

. ‘ﬁﬂm@ié is a tributary located in southeast Botetourt County which joins Glade Ureek approximately 6.2

ilé,/% {Es} mmm ui %hL contluence of Glade Creek with Tinker Creek, The existing watershed is mostly undeveloped,
mﬂdw brush and agricultural areas. There are also some scattered residential areas in the walershed.
W:?Upzé cmd o8 { Y ear __07{}} fand uses consist mainly of medinm density residential development, woods,

45 Rouie 460,

'a:iz;@ located in southeast Botetourt County, south of the Laymantown Creek watershed. It joins

] (giagae { afw’n, &pp;ov mately & miles unstream of the confluence of Glade Creek with Tinker Creek. The oxisting

--*wlh undeveloped consisting of woods, agricultural areas and scattered residential development. The

Qc»dopu‘i umdmom (Year 2020% watershed is consists mainly of agriculiural areas, industrial development, medium

density residential development and woods.

Cook Creek is a major tributary of Glade Creek located in the western central portion of the Glade Creek watershed,
It converges with Glade Creek approximately 5 miles upstream of the confluence of Glade Creek with Tinker Creck,
The Cook Creek watershed Is mostly undeveloped. There are areas of residential development, especially in the
downstream pog“{iou of the watershed, including the Huntridge and Applewoed Subdivisions, The developed
conditions {(Year 2020) watershed consists of woods, medium and high density residential aveas, and planned

£

residential development zones.

Glade Creek Tributary A is another notable tributary located along King Street in the City of Roanoke. Glade Creek
Vributary A joins with Glade Creek near the Norfolk & Western Railrond crossing approximately one mile upstream of
the confluence of Glade Creek with Tinker Creck. The existing watershed has a mixture of land uses: pasturs
residential and industrial areas along US. Routes 221 and 460, The residential areas comprise about 30% of the
existing watershed and include the ldylwild Perk and Brattoniawn Subdivisions, Industrial development comprises
about 20% of the watershed and includes the Statesman industrial Park. Developed conditions (Year 2020} in the

watershed consist of high density residential areas, industrial and commercial development.

Glade Creek Tributary B 15 located southeast of Read Mountain north of the City of Roanoke. It joins Glade Creek

about 3.8 miles upstream from the confluence of Glade Creek with Tinker Oy

ek oand is approxsmately 2 miles i
length. Most of the terrain in the northwest portion of the watershed is mountainous, with wooded upland areas. The
watershed is mostly undeveloped consisting of wooded areas and about 30% of the watershed has scaitered residential
development. The developed conditions (Year 2020) watershed consists of medium and high density residential areas,

and planned residential development zones,

Existing Lond Use Distrilation

The Glade Creek watershed countains fifteen existing specific fand uses, but only 4 uses generally predominate, they
include woods, agrics iuwd 1/2 acre and 1/4 acre residential lots and commercial, Approximately 50% of the
watershed is comprised of wooded areas, especially in the upstream subbasins of Glade Creek, Agricultural areas
comprise about 20% of the watershed, The residential portion comprises approximately 15% of the watershed and
commercial areas comprise about 5% of the watershed. The remaining 10% of the watershed consists of pasture,

brush, industrial development and open space.

60




Toped Land Use Distribution

iam (' U‘ix walershed contains fifteen developed specitic land uses, but only 5 uses generally predominate:

eaéa m—a medium and high density residennal development and industrial. Approximately 25% ot the

"'g}imuwd o remnain wooded and approximately 20% is planned to remain agricultural. Medsim density

f

'e"&@i@p:zzmﬂ. comprises approximaiely 15% of the watershed while high density residential and industrial

i

{dpment _eéﬁgh {:bmgwiss appmxima%siy 10% ol the watershed. The remaining 20% of the watershed consists of

1 Cook Creek, Mo substantial storage areas are located on the stream therefore no

el At the mouth of Glade Creek, Z-vear discharges increase by 85%, H-vear

o

by 30% under developed conditions (Year 20263 These

residential, commercial and mdustrial

S dwuoptmné

Fiosding

t the mntersection of Walnut Avenue and Fifth Street located near

Finker Creeld is ihe most severe flooding problom in the Town of Vinten, Mo high

ax’aéwr_ﬂ 5} m m 1o mzdw fiood Hows were available for Glads Creek,

Do f’};fs : 5 / {:}{?f’:f_gzéﬁ?

Diebris bl }a‘:%g}g@ of structures can have a significant tmpact on vpstream flooding. Community officials were contacted

about dch; is blockage on Glade Creck and its eributaries. No debris blockage information on Glade Creek was

Flooding Problems

Flooding problems for both existing and developed land use conditions along Glade Creck, Cook Creek, and Glade

Creek Tributaries A and B, were identified for flood events ranging from the 2-year recurrence interval to the [00-year

recurrence interval storms. Buildings located in the floodplain were identified as well as overtopped roads. Problems

with debris blockage were also ideniified,

The major flooding problem on Glade Croek s 1 the Town of Vinton upstream of the confluence of Glade Creek with

Tinker Creck. Fromy just upstream of Gus W, Nicks Boulevard o the confluence there are approxmaicly 100 houses in
F # i o

the developed conditions (Year 20203 100-vear floodplain and 50 of which are mundated by the 10-year storm. The

flooding probloms and possible solutions are summarized below in Table 2.8.1.

files for Glade Creek, Cook Creek, and Giade Creek Tributars

Flondplain maps and flood p s A and B, are presenied

i Yolume 2 of this report
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Table 2.8.1

Fiooding Problems for Lxisting and Developed Land Use Conditions Discharges

Probles(s)
focation
(HEC-2 X-section) Existing Developed Pussible Solutions
Conditions Copditions
Building/House Flooding T e T e A R e R s e
From confluence with Tinker Creek to Walnut Avenue Storm fof Buildings in tlood ares Storm # of Buildings in flood area Floodproot, relocale and/or purchase:
(149-9743 Z-year { 2-year J Levee
10-year 8 L-year 12
100-vear 15 H8-vear 15
From Walmut Avenuoe to Vale Avenue - along Tinker and | Storm # of Buildings i flood area Storm # of Buitldings i fTood area Fioodproof, relocate and/or purchase;
Karmit Avenuoes (914-2643) L-vear ¥ 2-vear 5 Levee
[0-yenr v H-wear 25
LO0-vear 35 100-yenr 349
From Vale Avenue 1o Gus W. Nicks Boulevard - along Storm # of Buildings in {lood area # of Buildings in flood area Levee with flap gate 1o prevent backwaler on Dunkirk
Dunkirk Avenoe (2043-4145) 2-year 0 ! Avenue;
iO-vear 4 12 Floodproof, relocate and/or purchase
100-vear 24 29
Chus W, Migks Boulevard to Berkley Road (4145-8256) Storm # of Buildings in flood area | Storm # of Buildings in flood ares Floodproof, relocate and/or purchase; Upstream deteniion
2-vear G Z-year & o reduce freguency of flooding
Hvear 4 H-year 7
J00-vear 13 H00-venr 5
Berkiey Road to Bridee State Road (8256-24523) Storm # of Buildings in flood area Siorm # of Buildings in food area Floodproot, relocate and/or purchase | Upstream delention
L-year i Z-vear 3 to reduce frequency of flooding
Hh-vear 3 10-yem 3
10G-year 3 100-year 3
Bridge State Road to Glade Creek Road - State Route 636 | Storm # of Houses i flood ares Sorm # of Houses in flood area Floodproot, relocate andfor purchase; Upsiream detention
(24525278273 2-year i -year 3 to reduce frequency of flooding
: [-vear 4 t-vear 5
H00-yeay 7 {00-vear 8

Road Overtopping -~ =

Walnut Avenue (914)

Z-year overtops road

Smme as existing

Raise road because of backwater

Morfolk and Western Railroad (1003)

s

28-year overtops railroad

tO-vear overtops railread

Raise raiiroad because of backwater

Tinker Avenue {1102-2643) Mone Hh-vear mundaies road Raise road
Vale Avenue {3550) 2-year inundates road Same as existing Raise road




Fable 281 Flooding Problems for Existing and Developed Land Use Conditions Discharges

Problemis)
Lovation
(HFC-2 X-section) Existing Beveloped Possible Solutions
Conditions Conditicns
Cks Boulevard (4016) 25-vear overtops road H-vear overtops road Haise road because of backwater
: R’dz‘aai-ak};ég stream (7173-T8873 Hi-venr inundates road Same as existing Baise road
Treik Road - Stale Route 636 (27827) | 10-vear overtops road F-year overtops road Raise road because of backwater
Problem(s)
f.ocation
{HEC2 Xosection) Existing Developed Fossible Solutions
Conditions Conditions
SEBailding/Fouse Flooding 700 0t e e e e T s T T R R e T
- Dawisiream of Bonsack Road (296-687) Storm # of Buildings in flood area Same as existing Floodproof and/or relocate
i T | 2-vear {
{-year 2
H3G-vear 7
Upsiredny of Bonsack Road (917-1333) Storm #of Buitdings in flood area Storm # of Butidings m flood area Upstream detention:

N T 2-wvear ] 2-vear i {Zonstruct leves:
10-year 2 10-vear 4 Floodproof and/or relocate
10G-vear 7 H00-vear 7

Upstrean of Crampacker Avenue (4385) none House flooded by 100-vear storm Floodproot




s Glade Creck Tributary A

Location
{(HEC-2 X-section)

FProblem{s)

Fxisting
Conditions

Developed
Conditions

Possible Solutions

- Buoilding/House Flooding

0 iﬁ%e:'r_i‘;ic}-' Road (250-2817)

Storm # of Houses 1n

3 [k e

Storm # ol Houses in 1
2-vear ]
Ho-venr 2
F00-vear 4

Floodproof | reloca

= and/or purchase

ot
Storm i
Zeyear

d-vear

o

H
i
[00-year

i
!
]
i

Same as exdisting

Floodproof, relocate and/or purchase

Z-vear overiops road

Samme as existing

Eniarge structure and/or raise road

2-vear inundates road

Same as existing

Raise road;
Levee along stream

¢ Drive (3488)

S-vear overtops road

e Yearo ‘v’@ﬁ(?pi% road

Enlarge structure and/or raise road

Dogwood Hill Road (3796)

2-year overtops road

Same a8 existing

Hnlarge structure 1o reduce backwater problems upstream

State Route 758 (3887)

Z-wear overtops road

Same 8s existing

Raise road because of backwater

réo Diive (6392)

25-vear overtops road

H-vear overtops road

Falarge structure (o reduce backwater problems upstream

‘enfer Access Road

Z-veal overtops road

Same as existing

Raise road because of backwater

&4




Site F - 1n Botetourt County on Laymantown Creek Would require relocation of a signilicant amount of State

Ctpstream of State Route 658 Rouie 658 and purchase of several houses - this
' alternative was NOT ANALYZED further because of

the major disturbance 1o State Route 658

i -Ej'Se'“v"éa“aé'éi.fft::i‘cm. alternatives were analyzed with Basing AL 1L C and D by themselves and in combination to detenmnine

Adl ol the allernatives resulied in a reduction of discharges on Glade Creek at

' umu, with Tributary A by 5-10%. Because Site Al has the least impact on existing roads and houses, it is the

510 01{:{3' o achieve this reduction. However, this flood control will not sigmiflicantly unpact discharges i the Town

dg iww' ﬁ *jmdg ¢ problems in the downstream portion of Glade Creek, other tlood hazard mitization measures

Cfii,d

Raisine Kermit Avenue 1o act as 5

Thi §§umw§\ Avenue area is impacted by backwater from Glade Creek.

Mi this aren from backwater (GLDSZY. Another area impacted by backwater is just upstream of the
:& W si,»:,m Raitroad along Tinker Avenue. Raising Tinker Avenue to act as a Jevee would also protect some
Plap gates on the storm sewers in this area would also prevent backwater problems

The strugtures that are still subject to flooding afler the implementation of these
']

e (GLDOT) was analvzed upstream of Challenger Avenue (o relieve flooding downstream.

 45%, for the Z-vear storm, 60% for the [0-vear
1{"(3 -year storin. 1his pond would remove apys*oximam%y 6 structures from the 1{-year
3 p(}m; §‘2df~i no impact on discharges on the main stem of Glade Creek.

’wua, zocaiw on Glade Creek Tributary A because of the smail number of houses flooded along this

'ia% a ;mzzd on this tributary would have minmmal impact on discharges on Glade Creek.

x%mamx ih cre are scatterad buildings and residences subject to flooding for which ficodproofing or

(:mamcnds,d Also many roads are inundated by the 10-yvear storm, where it was recommended 1o raise

3

the toad or s_u_i:u'g{: éhc structure size. The recommended mitigation measures are summarized in Table 2.8.1.

Chapter 3 tabulates the recommended flood nazard mitigation in the Watershed Plan, which presents magnitude oosts,

priority plans and a tabulation of benelits.

2.9 Lok RUN WATERSHED

Basin Deseription

The Lick RBun watershed is a 7.8 sguare mile drainage basin located primarnily in north central Roanoke Cily with the
northern portion in north central Roanoke County, Virginia. The watershed is narrow and has o length of about 5.5
miles and a maximum width of about 2 miles near its mouth. The Lick Run watershed originates at the Interstate
BI/1L5. Route 1] interchange at an elevation of approximately 1200 feel above sea level and Hows in a souiheastierly
direction for about 7.5 mites until its confluence with Tinker Creek,  Lick Run and its contributing areas are shown on

Figure 2.9 1.

The upstream reaches of the Lick Run watershed are primarily open space with some commercial and industrial
development, while the downstream portion of the watershed s developed, consisting of subdivisions, commercial and
indusirial land uses and rail vards. Developed land use includes high density residential, commercial and industrial

development.
Actabulation of the Lick Run drainage basin areas is presented below:

i’.}?ismnw Sbhove %maﬁ; uf
Location

Draingpe Area{sg. mi.}

touth of Lick Run 0 87
Upstream {rom Confluence of
Trout Bun 13,000 6.3
Siate Route 101 - Hershberger
Road _ 26,056 L6
115, Route 11 - Peters Creek

REE 6.3

Jz

Road 35

a6
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Subbasin Description

i%m e i one significant stream that drains the Lick Run watershed, Trout Run. Trout Run Lies entirely within the Cipy

fad

o'i ?\mmum The streams and related subbasins are shown in Figure 2.9.10 A tabulation of the study length and

Sizbbaﬁsm d'z‘mzmg@ area is presented below followed by a briel summary of Trout Run:

B

Stresm Study Lenpth (feel) Dirainsce Area (50. mi.)

Trout Rup 5. 0046 2.4

g irfﬁu‘i Ram ozmm%u near Washington Heights in the City ot Roanoke and flows southeast 1o its confluence with Lick

5 qppmx;mdivix 0.9 miles upstream of the contluence of Lick Run with Tinker Creek. Trout Run is a
anized stream channel that is located in the southern part of the Lick Run watershed, During storm events,
““z‘ma‘i Rue consists mainly of overland flow. The watershed is comprised of mostly industrial

/4: aere residential Tots and open space. Developed conditions {Year 2020) land uses consist mainly o

¥ i‘i‘:}%iéiéméai with commercial and industrial development.

P A
21

acre
opm space, mdustrial development, agricolture, commercial and paved areas. Approxumately 25% of
'_“» L@mpi ised of 1/4 acre residential lots. Open space comprises approsimately 20% of the watershed.
i iwc «Op*zmm and agriculture each comprise approximately 13% of the watershed. Commercial development

ad g fmw d azczz% et u,ia comprise approximately 10% of the watershed. The remaining 5% of the watershed includes

' mg;aisn{_ig§ _;z'a"- of various densities, railroad vards and wooded areas,

Dieveloped T 'c;ii-zz_f Tise Distribuiion

Thie Lick Runsvatershed contains 9 developed specific land uses, but only four uses predominate: high depsity

residential areds, industrial development, commercial areas, and open space. Approximately 50% of the developed
conditions (Year2020) watershed is comprised of high density residential areas. Industrial development comprise
approximately 20% of the developed conditions (Year 2020) watershed. Commercial development comprises about

£5% and open space comprises about 10% of the developed conditions (Year 2020) watershed. The remaining 5% of

the watershed consisis of low density residential areas, core arens of the Clry of Roanoke, planned development areas

and woods,
Hydrolopy

The discharges for Lick Run and its tributaries were determined using the g.‘);‘&.ﬂ:zﬁdums deseribed in {fémgm—:z‘ . The area

pstream ol the Washingron Park culvert stores a large amount of flow and is meluded as a storage routing in the HEC-

I model. Existing conditions discharges on Lick Run are mereased at the mouth by 30% for the 2-vear storm and by
15% for the 100-year storm under developed conditions (Year 2020). Discharges on Trout Run are incrsased by 30%
for the 2-vear and by 10% for the 100-year storm under developed conditions (Year 20203, Both of these increases

ooour because of the increase in mdustrial and residential development,

Flooding

History of Flooding

Much of the central business district of Roanoke is subject to flooding by Lick Run. The Williamson Road ares has

exhibited some of the most severe and continuing local flooding problems in the Uity of Roanoke. Areas upstream of

Washington Park have also been subject to flooding. High water marks along Lick Run were used to verify the

computed flood elevations.

Debriy Blockage

Diebris blockage of structures can have a significant impact on upstream flooding, Community officials were contacted
about debris blockage on Lick Run and its tributaries. No information was available about debris blockage on Lick
Run or Trout Run.

Fiooding Problems

Flooding nroblems alone Lick Run and Troutl Bun, Tor both existing and developed iand use conditions, were
B 2 i
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Qa" flood events ranging {rom the 2-year recurrence interval to th

e

'-';dum ;“ ¢ H0-vear recurrence interval storms.

' E‘%us? im% @miui s the Poodplain were identilied as well as overiopped roads. Problems with debris blockage were

'.a;zui,

&

ot Tlooding

anoke where both streams are containgd underground in the storm sewer system for the city of Roanoke.

Table 2i4.1 | Flooding Problems for Existing and Developed Land Use Conditlons Discharges

problem mthe Lick Run watershed iz overland Hooding along Lick Ran and Trowt Ban in the ity

The culverts are undersized and the 2
overflow of the two streams tie-In together at the Williamson Road, US

irterchangs aren. All o

Floodplain maps and flood profiles for Lick Run and Trout Run are presented |

~year storm overtops the culverts and creates a wide shallow tlco

{ the flooding problems and possible selutions are summarized below in

dplain. The
Route 481, Noriolk & Western Ratlway

Table 2.9.1,

Yolume 2 of this report.

S aﬂa‘:@} 2year .

Problem{s)
: Location
(-2 X-section) Existing Developed Possible Solutions
Conditions Conditions
220 Storm # of Buildings in flood arca | Storm # of Buildings in flood ares Fioodproof, relocate and/or purchase;

Z-year 27 Enlarge stream channel
10-yen &4 10-year 70
1(3{%% ear 74 100-vear 78
__O_'véi’i;md E {m Aren at Confluence of Trout Run -
ééc_c__- Trout ?xw‘a mh%
Siite 22_0 to Patton Avenue (7000-7960) Storm # of Buildings in {lood area Same as cxisiing Floodproof, relocate and/or purchase:

2-year i Hnlarge storm sewer sysiem
O-vear 3
100-vear i3

: 7_Wa shilng azion P aﬂ«;#t:uivcri o 10th Street (12623- Storm #f of Houses in {lood aren RITSTETE # of Buildings in flood area Floodproof, relocate and/or purchase;

4{3@ Yo o 2-vear 0 Zevear 0 Enlarge Washington Park culvert
10-vear {0 10-vea 2

) 100-year 14 FH-yea 6
Upstr 'é:;‘éjé}. of 'ﬁ' {Bm sirget (140683157463 Storm #of Bulldings in flood aren Storm # of Buildings in flood area Floodprool, relocate and/or purchase
RO 2-vear 3 L-yesr 3 Upstream detention

H-vear 4 1 G-vear !
100-vear 10 100-vear i3

69



' _.; '-.._Tzaié%é 241 Flooding Problems for Existing and Developed Land Use Conditions Discharges

{Location
{(HEC-2 X-section)

Problem{s

Existing
Conditions

Developad
Conditions

Possthle Solutions

Ho-vear
130-year

8

O-ve
100-year 8

15 Drive n Heritage Acres subdivision {19130} Slorm # of Houses in flood area Storm # of Houses i flood area Floodprool, relocate and/or purchase;
B Z-year 0 2evear 0 Upstream detention
| O-vear 3 {0-vear 4
10G-vear 6 O0-vear 6
| "E':’Sf1"_{3_5i{?_f};lé'_i}iﬁ?’e in Fairland subdivision (23123~ Storm # of Houses in flood ares Storm # of Houses wn flood area Floodproot, relocate andfor purchase;
i o Jeyear 4 2-vear 5 Upstream detention
G -vear O

Siorm # of Houses in flond area

Z-year
10-vear
100-vear

0

Lad

L

Storm # of Houses in
Z-vear !
{0-vear 3
00-vear 3

flood area

Floodproof, relocate and/or purchase;
Unpstream detention:
Hnlarge Sioux Ridee Road structure downstream

S-year overtops road

Z-year overtops road

Raise road and enlarge structure because of
backwalter

| Orange Avenue - U.S. Rowtes 11/460 (10390)

1G-vear overlops road

5 Vear overio DE TG ad

Enlarge structure and/or raise road

; %,{);;;ﬁ, ;ﬁrééﬁ;ﬁ (14591)

2-year overtops 1oad

| Same as existing

Holarge structure and raise road because of
backwater; enfarge Washington Park culvert
downstream

Brooklyn Drive and Aspen Street (23739-24678)

Zevear inundates road

Hame as oxisling

oy

Haise roads

Aceess Road (27679)

| B-vear overtops road

marme as exshing

Enlarge structure and/or raise road

Fronfage Road (31274)

S-year overtops road

Same as existing

Enlarge structure and/or raise road

Sioux Ridge Rodd (34743)

25-year overtops road

10-vear overtops road

Erdarge structure and/or raise road
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Table 2,91 Flosding Problems for Existing and Developed Land Use Conditions Discharges

Problem(s)
f.ocation _
(HIC-2 X-section) Existing Developed Possible Selutions
Conditions Conditions
Building/House Flooding o0 7000 F0 0 e Ve T T L L e T LD T T e e P
*'{fmé it zﬂ" e with Lick Run to Wometco Site - Storm # ol Buildings in flood area Storm # ol Buildings in flood area Floodprooof, relocate and/or purchase;
BN %{ mza{mc‘ Clentral Business District (3-2078) Leyear { L-year {.} balarge storm sewer system

: : 1G-year 28 H-year 32

iy jm}«- ear 45 10U-year 47
CEE Wmﬂﬂ?{,@ ,ﬂie {0 5th Street {2078-3602) Siorm # of Bulldings in flood area sSame as existing Floodproof, relocate and/or purchase;
| Z-vear 0 Enlarge storm sewer or bypass channel

10-year P
100G-year 3

Sth Street to end of study (3602-4813) Storm i of Buildiags in Hlood area Storm # of Buildings in flood area HMoodproof, relocate and/or purchase;

R 2myear 6 I-vear 14 Enlarge storm sewer or channel
10-vear 24 {-year 23
100-year 24 [O0-vyear 26

(ﬂ ist: o (4330 10-vear overtops road S-year overtops road Enlarge structure and/or raise road
Y ; : J
7ﬂi Sireet (4799) 2-year pveriops road Same as existing Enlarge structure and/or raise road

Ij(){;(j f!f«’:ﬁf‘ﬁ?f jff!gjﬂi{.?(}ﬁ Aecsures

.§3.§.00{§. % mt{i mitigation measures were analyzed {or the major flooding problems for Lick Run and Trout Run. The

areas 0? ‘ém:u% were the overland flooding areas along the culverts that contain the streams underground.

In order Lo reduce the flood flows at these sites several pond sites were analyzed in the Lick Run watershed, Only two

of the ponds had an snpact on downstream discharges, These two pond sites are summarized below and shown in

Site Deseription
LICHT - upstream of Hershberger Road on western

iributary

LACHZ - downstream ai iershberger Road Interchangs

east of Route 581

The LICO2 pond has a significant impact on the 2-year dis

storm discharges.

Comments
Pond reduces 100-vear discharges by 5% at Fairland

Lake and at Washnngion Park culvert

Pond reduces Z-year by 30% at Fairland Lake and by

20% at Washington Park culvert

warge but bas a less significant ynpact on less frequent

The Washington Park culvert provides significant detention as 1t exists because of the small pipe size




= storage arca upstream. Lhe ponds upstream of the Washington Park culvert have no effect downstream of

*"éié‘éa upstream of the Washington Park culvert does create a significant reduction in downsiream
wm_w the backwaler from the culvert does mundate some houses in the forger storm events. To prevent

ngton Park, the existing culvert would have o be enlurged or a bypass channel cut to

These options were nol considered feasible bocause of the large nmount of
'3'?;0‘ cuivert and because of the large amount of cut that would be needed to create & bypass channed

s measures would result in greater flooding problems downstreaim in the central business district of

jank_}%{a The most practical measure to reduce flooding upstream of Washington Park would be to

e are scattered buildings and residences subject 1o flooding for which floodproofing or
ed. Also many roads are inundated by the 10-vear storm, where 10 was recommended to

£ structure size,

- Basin Description

The Mason Creck watershed 5 a 29.6 square mile drainage basia (including the Gish Branch watershed) located in

north tentral Roanoke County, eastern Satem, and western Roanoke City, The watershed s fan shaped and has »

k‘.z‘zizi‘ié-a‘}f z.‘ab{?as‘ig_&f? miles and o matimum width of abouwt 9 miles near iis headwaters, The Mason Ureek watershad

mimmim on

and isz 13 %zﬂmzmwh direction for about seven miles to Mason Cove whare it turns and flows southeasterly

z-zgo;wm;imai:{:%y 7.5 miles 1o ils confluence with the Roanoke River in the City of Salem.

he upstream reaches of Mason CUreek are largely undeveloped with scattered single family residences along

Bradshaw Road - State Route 622, There is an a concentration of residential development along Mason Creek in

;‘{az‘i Lewis Mountain near Big Bear Rock Gap at an elevation of approximately 3260 feet above sea level

Mason Cove located north of the City of Salem. Downstream of Mason Cove to Inlerstat

residential development along Catawba Valley Drive - State Route 311, Downstream ot Intersiate 81,

¢ %1 there is scattered

Mason Craek

enters the City of Salem and there is more residential and commercial development. Future fand use is piamwd 1o be

mostly open space, rural preserve and rural village. Mason Creek and its contribuling areas are shown in

A tabulation of the Mason Creek drainage basin areas s presented below:

Distance Above Mouth of

Masen Creel {feen)

Mouth of Mason Creek 0
Roanoke Boulevard - State

Route 7472 3,600
Eleciric Road - Altornate 115,

Routes 1/460, State Houte 419 5,300

Downstream from Conflusnce of

Cish Branch 14 1060
Intersiate 81 23,7040

Downsteeam from Confluence of

Jumping Run Creek 37,800
Bradshaw Road - State Route 61,500
622

Subbasin Descriptlon

There are two significant streams that drain the Mason Creek watershed, Gis

Branch is described in Section 2.7, Jumping Run Creek Hes entirely within Roanoke County,

subbasins are shown in Figure 2.10.1. A whulation of the study lengths and subbasin drainage

v

tollowed by a briel summary of Jumping Run Creek:

Drainage Arealsg. mi)

200

298

283

£
=
witd

2085

7.1

1

siy Branch and Jumping Run Creek. Gish
The streams and related

areas is presented below
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Stream Study Leneth (feet Diraipage Avea (sg. mi.)
(Gigh Branch 9704 2.0
0 Jumping Run Creek G 300 a0

'”Rﬁ:ﬁxf{ﬁ"?zck originates on Catawba Mountam and flows southwest 1o its confluence with Mason Creelk which
oly 7 mm,s upstream of the confluence of Mason Creek with the Roanoke River. The watershed is

A &immu But has some scattered residential development along Carvin Cove Road - State Route 740,
._d:'} __3-‘_0%‘ F aore lots. Fulure conditions land uses consist mal aly of rural preserve arens, open space, rural

v Tow density residential development.
“'g th i i

k 'Waécfshﬁd coptains fourteen existing specific land uses. Woods s the predominant land use,
G' ;nmirix B0% of the watershed. Approximately 10% of the watershed is comprised of residential

The remalning 0% of the watershed consists of open space, commercial and agriculiural

s land uses, but only four uses predominate: open
velopmenl. Approximately 35% of the developed conditions

§ wed is comprised of open space/parks which are mostly located upstream of Interstate 81, Rural

m& commercial development each comprise about 0% of the developed conditions {Year 20207
"?z{:_ i'mna;a:ung 15% of the watershed consists of Jow and high density residential development, planned

sareas, surface water, industrial development, neighborhood conservation areas and village center areas.

'”’1" dischal }L’a fo; Mason Creek and its tributaries were determined using the procedures describad in Chapter 1. The

‘*v%amﬂ ( L&,R x&aéqsmﬁ was divided into 70 subbasing for the hydraulic moedel,

Yight of these subbasins are 1 the

pmtf Run Creek watershed and 15 are in the Gish PBranch watershed, No substantial s

orage areas arg iocated on

% mmpi ise approximately 30% of the watershed and these areas are also located upstream of Intersiate 81,

the stream therefore no reservolr routings are included m the model. At the mouth of Mason Creek, Z-vear discharges

increase by 90%, 10-vear discharges increase by 45% and 100-year discharges incroase by 30%. These increases are
caused by the wooded watershed changing to open space, rural preserve areas and rural village arcas in the upstream
watershed and an increase v comimercial and residential development in the downstream areas.

Discharges on Jumping Run Creek are increased by 85% for the Z-vear, 40% for the 10-vear and 25% f{or the [00-year
storm under developed conditions {Year 2020), These increases are caused by the wooded watershed changing to rural

nreserve, open space, rural village and low density residential development

Flooding

History of Flooding

High water marks or recorded flood flows were provided by the City of Salem for Mason Creek for several flood
events. These high water marks were used to verify the computed flood elevations

-

Debris Blockage

Debris blockage of structures can have a sigaificant impact on upstream flooding. Community officials were contacted
about debris biockage on Mason Creelk and its tributaries. No data on debris blockage on Mason Creek was available
Floading Problems

Flooding problems along Mason Creek and Jumping Rus Creek. for both existing and developed land use conditions,
were identified for flood events ranging from the Z-vear recurrence interval to the 100-year recurrence interval storms.

Buildings located in the Tloodplain were Wdennifie

o]

d as well as overtopped roads. Problems with debris blockage were

also identifis

In the downsiream portion of Mason Creek, the major flooding problems are at two trailer parks, the Salem Village
Traijer Park and a trailer park located along Sehrader Street. These trailer parks are subject to flooding in the Z-year
storm. Aunother major problem in the Mason Creek watershed is in the Véa:-inily of Bast Maio Street where several

buildings and houses are inundated by a 10-year storn including Lakeside Plaza. The floocding problems

74




2,100

ek and Jumping Run Creek are presented in Volume 2 of this report.

“Figeding Problems for Existing and Developed Land Use Conditions Discharges

Problem{s)
o Location
SHEC-Z X-section) Existing Developed Possible Solutions
Conditions Conditions
_a‘a?aiix’oafi o upstream of Hoanoke Storm # of Bulldings in flood area | Storm # # of Buildings in flood area Enlarge ratlroad structure downstream:
State Route 742 (1398-3474) 2-year H 2-vear 7 Flocdproof, relocate andfor purchase
| O-year 22 i O-year 24
100-vear 25 0G-year 26
al'iu" Park {(3957-5957) Storm # of Tratlers in ood area Storimn # of Tratlers in flood area Felocate trailers; Upstream detention to reduce frequency
S 2-year 2 Z-vear 93 of flocding
H-vear 130 FO-yoar 130
VH-year 130 00-year 130
mﬂ’é ima or Park {5952-8719) Stomm # ol Trailers in flood area Storm # of Trailers in Hiood area Reloeate trailers; Upstream delontion to reduce frequency
; Zeyear 4 Leyear 30 of fleoding
[ O-vear 42 1G-year &0
00-year 94 H00-year 130
3_‘%@@'& burg Turnpike - Stale Route 143110 ] Storm #of Buildings in floed area Storm #of Busldings in flood ares Floodproot, relocate ﬁzaau/u* purchase; Upstream detention
'ﬁc Route 419 (8719- %/H% Zeyear i Z-year ! to reduce frequency of flooding |
10-year 2 [0-year 2 |
100-vear 4 HO0-vear 5
st Main Streel - U5, Storm # of Buildings in flood area Storm # of Buitdings in flood area Floodproof, relocate and/for purchase:
Zevear 0 Zoyear 4 Enlarge structure at Blectric Road: Upstream detention to
Ti-year 4 i{}»«“,-'(f’fi?“ & reduce frequency of flooding
1 30-vear 8 LO0-vear &
-__33?'5.‘;'%? 31’&1?& Court (11268-12288) Storm ¥ of Trailers in flood area Sorm # of Trailers in fiood arca Relocate tratlers; Upstream detention 1o reduce frequency
R (} 2 j«,:sah G of flooding
5 HO- 3&2 i3
20 100-ve 24




Table 2.10.1

Conditions

Flooding Problems for Dxisting and Developed Land Use Conditions Discharges
Problem(s)
Lovation
(HEC-2 X-section) Existing Developed

Conditions

Possible Bolutions

Swastreniit of Past Main Street to Garst Street -
ide Plaza Area (112068-17860;

of Buildings

'7

# of Hlouses

a flood area | Slorm
3

el

Lok

D
5%

ol

=
ey

;

L {"‘
It

# of Bulldings
i
H

#oof Houses in flood area

i4 14

10 46
22 [REN

Floodproof, relocate and/or purchase;
to reduce frequency of Hooding

Upstream detention

' “su,m to Tuterstate 81 (17860-23578)

Storm # of Houses in flood ares Storm # of Houses in flood area Floodproot, relocate and/or purchase; Upstream detention
2-vear 4 2-yeur G to reduce Tregueney of Hooding
1{-year i Hi-yea A
10-vear 22 {00-year 23
1y Pleciric Road - State Route 419 Storm # ot Buildings in flood area storm # of Buildings in Hlood ares Floodproof, relocate and/or purchase, Upstream detention
J-year 0 2-vear 0 to reduce fregueney of Hooding
{evear 3 10-year 3
{00-vear & HiO-vyear 1y
'Read 1o Janse Dirive - blate Houte 765 *&lmr’ 3 i of Houses i Hood ares Storm # of Houses in Hood arca Floodproof, relocate and/or purchase; Upstream delention
' 2-vear ! 2-year 5 o reduce frequency of Hooding
H}m}'car i 0-vear 14
10G-year i6 100-vear 16
_ Di'w 3 %G Carvins Cove Road - State Route 740 Storm # of Houses in flood area Storm # of Houses in flood arce Floodproof, relocate and/or purchase; Upstream detention
' 2-year 9 Z-vear 14 to reduce iw;u»mx of Nooding
Hi-year 13 P-vear 15
100-vear 13 10-year 17
Rmd to Catawba Vailey Road - Slate Rowte | Storm # of Houses n flood ares Storm #of Houses w [lood ares Floodproot, relocate and/or purchase: Upstream deleniion
_79. 14 2-year { 2-vear i to reduce trequency of flooding
i 10-vear i JO-year 13
100-vear 21 H3eyear 22
w’ R{mj to Plunkett Road (37934-42433) Stoom i of Houses in flood area Storm # of Houses i flood area Floodproof, relocate and/or purchase: Upstrean detention
B Z-year { 2-year U to reduce h{fr,guazm.},- of flooding
10-year i {0-vear 27
100-vear 38 184-year 44

- Btate Rouie 7472 (3474

FO-vear overtons road

S-year overtops road

Unlarge structure and/or raise road

:f"ab'iéa“iz "Efm“i"spike - State Roule 1431 (8914

1-year overlops road

=vear overtops road

Enlarge structure and/or raise road

;",mm ait Street - U.S. Route 460 (12288)

Seyear ove

riops road

hame as existing

Raise road because of backwaler




"

Table 2.10.1

Flooding Problems for Existing and Developed Land Use Conditions Discharges

Location
{(HEC-2 X-section)

Problemis)

Fxisting
Conditions

Developed
Conditlons

Possible Solutions

(rarst Street {17 a6

Sevear overions road

Same as existing

Raise road becayse of backwater

- Epperly Lane {22253}

Zeyear overtops road

Same as existing

Raise road because of backwater

Tiuteh Oven Road - State Route 863 (26849)

25-yvear overlops road

10-year overtops road

Enlarge structure and/or sailse road

5"}-"4;321!' 4;1)%"*35"?0}}5 road

Z-year overtops road

Folarge structure and/or raise road

‘| Jange Drive - State Roule 765 (32008)

- Jumping Ron Creek

'-_'.:’ff;i:lﬁe_ffz«_‘i@;i"':' _:_ Flooding Problems for Bxisting and Developed Land Use Conditions Discharges

= Laocation
O {HEC-2 X-section)

Problem(s)

Existing
Conditions

Devetoped
Conditions

Possible Solutions

& of Houses in flood area

23

# of Houses in flood area
.

it

3

1

Floodprooof, relocate and/or purchase; Upstream detention

to reduce frequency of flocding

=iorm

Zeyear

# of Houses i £
9

aod ares

4
:

#oof Houses 1n Tlood ares

(ed

i

Floodproof, relocate and/or purchase; Upstream detention
o reduce frequency of Hooding

Z-year inundates road

| Same as existing

Raise road; levee along stream

S-year overtops road

sSame as existing

Enlarge structure and/or raise road

dd-mitigation measures were analyzed for the major flooding problems for Mason Creek and Jumping Rus

scatiered throughout the studied reach of Mason Creel. The three trailer parks that are located in the Mason Creek

floodplain, Salem Village, Schrader Street and Schneider Street,

One grea of focus was near Lakeside Plaza upstrean of Bast Maiu Street, however there are flooding problems

down appropriately and if possible, located to higher ground.

should be Inspected to insure that the trailers are tied




The Mason Creek watershed was analyzed to locate possible stormwater pond siies. Because the aress downstream of

interstate 81 are fairly developed, no pond sites were possible i that area. Upstream ol Interstale 31, Mason Creek

parallels Catawba Valley Drive - State Route 311 and Bradshaw Road - Siate Route 622 and has many homes adjacent

to the siream, Jumping Run Creek paraliels Carvins Cove Road - State Route 740 and also kas many houses along the

stream. Because of the proximity of the streams to these roads and houses, placement of any pond would require the

reloeation of the roads which would be difficult because of the steepness of the surrounding terrain, Ponds located on

the smail tribularies that feed 1o Mason Creelin the upstream watershed would have to be numerous to impact

discharges in the downstream watershed where there are the most fiooding problems. Pond sites were imvestigated on

Ciish Branch but these had minimal impact on discharges on Mason Creek.

Since no viable pond sites were located, the best mitigation measure on this stream 1s to pecform floodproofing and to
i g 1 ! g

develop a flood hazard warning systent, On both of the streams, there are scaltered buildings and residences subject to

Hooding for which floudproofing or relocation was recommended. Also many roads are inundated by the 10-vear

storm, where it was recommended to raise the road or enlarge the structure size.

Chapter 3 tabulates the recommended flood hazard mitigation in the Watershed Plan, which presents magnitude costs,

priority plans and a tebulation of benelits.
2.0 MUDLICK CREEK WATERSHED
Basin Description

The Mudlick Creek watershed is a 9.6 square mile drainage basin lovated in east central Roanoke County and southeast

Roanoke City, 1t lies wholly within Roanoke County and the City of Roanoke. The waltershed is fan shaped and has a

leagth of about 4.5 muiles and a maximum width of about 3.5 miles near itg headwaters, The Mudlick Creek basio

originates on Long Ridge near Poor Mountain at an elevation of approximately 2300 feet above sea level and flows in a

southeasterly direction for about 1.7 miles and then flows northeasterly for about 4.5 mides until its confluence with the

Roanoke River m Roanoke.

The main stem of Mudlick Creeld serves a8 the political boundary between the City of Roancke and Roanoke County

for a portion of its length, The upstream reaches of Mudlick Creek are largely undeveloped with scatiered single

o

{amily residences along VA Route 689, Arsas along the main stem of Mudlick Creek are relatively undeveloped until

Farmington Drive. Downstream of Farmington Drive the

1

some scattered commercial development. Developed land use is planned to be primartly high density residential

development and rural villages with some commercial and Jower density residential development.

& tabulation of the Mudlick Creek Diralnage basin areas s presented below:

Distance Above Month

of Mudlick Creek

Braimzge Ares

Location (Teet) {5g). mi.)
Mouth of Mudlick Creek it 9.6
Dewnstream from Confluence of

Murdock Creek 2,600 8.4
Halevan Road 15,100 6.4
Downstream from Confluence of

West Mudlick Creek 18,900 5.3
YA Route 419 24,900 4.2

Subbasin Description

There are two significant streams that drains to the Mudlick Creek watershed, West Madlick Creek and Murdock

Creek. West Mudlick Creek Hes entirely within Roanoke County and Murdock Creek is mostly
Roanoke with the very upstream area in Roanoke County,
2,101, Listed below is a brief summary of the Mudlick Creek tributaries.

is presented below:

Drealnave Area at Mouth

Laocation

(sq. mi.}
West Mudlick Creek 1.0
Murdock Creek 0.8

West Mudlick Creek is located in the western portion of the Mudhick Creek watershed.

Creek approximately 1800 fest downstream of VA Route 419

The streams and related subbasing are shown in Figure

land use along Mudlick Creek is primarily residential with

located in the Ciy of

A tabulation of the subbasin drainage areas

It converges with Mudlick

The West Mudlick Creek watershed is undeveloped in

a0
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“the upstream portion and has mainly residential development in the downstream areas. There 1s an area of commercial

- development in the center of the watershed just upstream of VA Route 419, The {uture land use i the West Mudlick Flooding

Créék subbasin is planned for high density residential, neighborhood preservation areas and rural villages.

History of Flooding
Murdock Tppel is looated in the northwestern portion of the Mudlick Creek watersbed. It converges with Mudlick
WMlnrdoc ! &

e of Muodlick Creek with the Rosnoke River, The Murdock The “Feasibility Study for a Roanoke Valley Comprehensive Stormwater Management Program’”, prepared by CDM in
o ol ol I H o

developed with residential areas with some conunercial areas in the upsiream portion of the May 1985 slates that jocal drainage problems in the vicinity of South Park Circle included streambank erosion, exposed
3 2 f :

+

SFutire planned land uses are the same as existing, since the watershed 15 mostly developed. ewers, and cotlapsing foundations. These

focal problems were attributed to development in the watershed without

appropriate stormwater controls. High water marks and recorded flood flows were not available for Mudlick Creek,

Debris Blockage

ing specitic tand uses, but only 5 uses generally predominate:

_1'-3@ icu%t‘a‘;m, /3 and 174 acre residential and commercial. Approximately 25% of the watershed is comprised of Debris blockage of structures can have a significant impact on upstream flooding. Com

winity officials were contacted
14 aore residential lots, Agricultural, commercial and 1/3 acre residential each comprise about debris blockage on Mudlick Creck. No information on debris blockage of structures on Mudlick Creek was
o vatershed. The remaining 10% of the watershed consisis of the other 8 Iand uses which Include available

1 open space, paved areas, and U8, 1/2-) 1+, and Z-acre residential areas,
Flooding Problems
Flooding problems along Mudlick Creek for both existing and developed land use conditions, were

[23]

identified for flood

coific land uses, but only four uses pa‘edmmiaaate: high density events ranging from the Z-vear recurrence interval to the 100-year recurrence interval. Buildings located in the

21y ie developed conditions floodplain were identified as well as overtopped rodds.
L&M ig comprised of high density residential areas. Areas planned 1o be part of the Back Creeld rural

5% of the future conditions watershed, Commercial and medinm density residential There are several areas of house flooding on Mudlick Creek which are scattered along the streamn. The major tlooding
ﬁmf riopme ﬂ 3 b 1 10% of the future watershed, The remaining 15% of the watershed consists of areas on Mudhck Creek are located downstream of Brandon Avenue, downstream of Grandin Road in the
mm ﬁ?mh@( (é p;uu wilm% areas, low density residential development, woods and open space. Westhampton/Rosalind Hills subdivisions and along Seuth Park Circle in the Southwoods subdivision, There are

o e approximately 60 houses in the 100-vear floodplain of Mudlick Creek of which 40 are also inundated by the 10-year
Hydrology - storm. Table 2.11.1 summarizes the flooding problems which were found in the Mudlick Creek watershed,

The Mudgm ( asck watershed was divided into 14 subbasins for the hydrologic analysis. No substantial storage areas

are ioua‘lef on h(, stream therefore no reservoir routings are included in the model. At the mouth of Mudlick Creel. 2-

vear discharges increase by 50%, 10-year discharges increase by 30% and 100-year discharges increase by 20% unde

developed conditions {Year 2020). These increases are due to the increase in residential and commercial development,




Tabie Z.

11.1  Flopding Problems for Existing and Developed Land Use Conditions Discharges

Problemis)
Location
{(HEC-2 X-section) Existing Developed Possible Solutions
L onditions Conditions
,g;’ﬁﬁ@me_F_ﬁ.@odmg. ______________
5_Noz 9§ éc ‘Was tern Ratirosd to Brandon Avenue - LS, Storm i of Hlouses in fiood arca Storm # of Houses in flood aren Enlarge Railroad strusture downstirear:

Zeyear ] J-year i Floodproof, relocate andfor purchase; Upstream detention
Hi-venr 6 Hh-year 6 to reduce frequency of flooding
{00-year 9 Hi-vear 9
. R‘“ﬁ’id to Grandin Road - Rosalind | Storm # of Houses in flood area Storm # of Houses in flood area Levee arcund cul-de-sac in Rosalind Hills
.Hﬂg%ﬁ@i 'é:?mmgm}ﬂ subdivisions {2937-7880) J-yeal {3 Z-vear 0 Floodoroot, relocate and/or purchase; Upstreamn detention
i ' 13-vear 3 Hi-year 8 to reduse Trequency of Hooding
Hih-year HG {O00-vear 13
Storm # of Houses in flood area | Storm # of Houses s flood area Floodproo!f, relocate and/or purchase; Upstream detention
Z-year 0 2eyear ik o reduce frequency of Booding
10-year 5 Hi-vear 5
o L LOO-year 6 F00-year 0
1 Garst Mill Rd: To South Park Circle (10815-13763) Storm #of Houses w flood ares Storm # ol Houses in Hood area Floodproof, relocate andfor purchase; Upstream detention
UL 2-year 0 2-yea 0 1o reduce frequency of flooding
-year 4 Hl-vear H
100-year 7 H0-vear 14
' %mﬁk i’ark C iméﬁ, in southwoods Subdivision (13763 Storm # of Houses in flood area Storm # of Houses i flood area Levee along Mudlick 1o prevent backwaler;
B 1({} j_' L 2eyear {} Z-vear ¥ Floodproof. relocate and/or purchase; Upstream detention
: S 10-vear 10 Hi-vear i3 to reduce frequency of flooding
10G-vear 4 {00-vear 14
- Sguth Park Cirele to Halevan Rd. (14601-15340) Storm # of Houses in flood arce Same as existing Floodproof, relocate andfor purchase; Upsiream detention
SRR ""~ve.-2-a g 0 | 10 reduce izuguma;}s of flooding
i0-yea i
160-yeas 2
Ei'} ww ‘1%03{ to Crest Hill Dr. (15340-18885) Storm # of Houses in flood arex Same s existing Floodproof, relocate andfor purchase; Upstream detention
Z-year { o reduce freguency of flooding
1G-vear s
[00-vew ]
Crest Bl Dr. to Blectric Road - Cresthill Subdivision Storm # of Houses in flood area Storm # of Houses m flood arca Enlarge Crest HIll Dy, structure downstreany; Toodproof,
{18936-19386) Z-year ] 2-wvear i relocate and/or ;mrchag@; Upstream detention 1o reduce
[0-year 5 Hi-year 5 frequency of Hooding
160-year 6 Hi0-year 8
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Tabie 2.11.1  Flooding Probiems for Existing and Developed Land Use Conditions Discharges

Problem(s)
Location
(HEC-2 X-section} Existing Developed Possible Solutions
Conditions {Conditions
S MeVily Rd to Farmington Drive (22107-2454%) Storm # of Houses in flood area Same as existing Floodproot, relocate and/or purchase; Upsiream delention
g . - 2-vear I | 1o reduce frequency of flooding
Hi-venr 2
LO0-yeas 2
: i*ii’z‘gz’a_ingfﬂn'i}i‘iw t0 Canter Road (24548-27478) Storm # of Hlouses m flood area Same as existing Enlarge Farmington Drive structure downstream,
TR Zewear O Floodproof, relocate and/or purchase; Upstream detention
Hi-year i to reduce frequency of Hooding
100G-year 1
OV Clanter Rd o LimH of Study - Canterbury Park Subdivision] Storm & of Houses in flood ares Storm #t of Tiouses in Tlood ares Floodproot, relosate and/or purchase; Upstream detention
P DR . i - h g *
CE2TATR 0T 2-year 0 Jevear ! to reduce frequensy of {looding
B R L R {O0-vear i Hl-vear 2
H0-year 2 100-year 3
Road Overtopping 000 0 e e T T T s s
Edgewood Road adjacent to Mudhck Creek (1255-1989) 1G-vear inundates road Same as existing Entarge radlroad structure downstream; butld leves along
e stream; raise road
Brandon Ave. - U5, Route 11 (1989} i Gevear overtops road S-yvear overtops roud Enlarve railroad structure downstream:
i . / 3 | : i i
R EREREE Falarge structure and/or raise road
indlick Road (2222) S-year overtops road Same as existing Enlarge structure and/or raise road
Grandin Road = Route 686 (7880} Hi-year overtops road Sevear overtops road Enlarge structure and/or raise road
Halevan Road - Route 1361 (15340 | Z-vear overlops road Same as existing Enlarge structure and/or raise road
Halévan Rd. adjacent to Mudlick Cr. (15380-16936) P-year inundates road Hame as exisin Raise road
Crest Hilb 20 Route 1658 {18883 2-vear overtops road Same as existing Eanlarge structure and/or raise rosd
MeVitty Rd (21826) 10-veur overtops read Same as oxisting Dnlarge structure and/or raise road

o)
.




Flood Huzard Mitigution Measuyes

Upstream detention was analyzed as an alternative 1o reduce Hooding along Mudlick Creek, especially at the major
flooding problems located downsiream of Brandon Avenue, at the Rosalind Hills/Westhampton subdivisions, and at
Sonth Park Cirele in the Southwoods subdivision, In order o reduce Hooding on Mudlick Creek, four stormwater
n‘zémgm'mn{ pond sties were investipated and three of these were analyzed in the hydrologic model. The pond sites

investionied are summarized below and shown in Figure 2117,

Kite Description Comments

i

Site A - Approximately 1500 upstream of Halevan Road  Pond would inundate several homes in Windsor West
and would cavse backwater problems at Crest Hill Drive

- MOT ANALYZLD

near the Windsor West subdivision

M@B@E~ upstream of Bleotric Road Reduces 2-) 10- and 100-vear discharges by

N a approximately 70%, 60%. 30% at Bleciric Road, 25%,
30% and 35% at South Park Cirele and Rosalind Hills
and 10%, 15% and 20% at the mouth, respectively.
Dam would require 2 state permit and relocation of a
portion of McVitty Road and 2 houses.

Mi,ﬁi‘ﬁ}fz - approximalely 800" upstream of Farmingion At Flectric Road, reduces Z-, 10- and 100-year

Drive . discharges by 5%, 20% and 30%, respectively. At South
Park Circle and Rosalind Hills, reduces 10- and 100-vear
by 5% and 10%, respectively, Al mouth, reduces 100-

vear by 5%. Dam would need a state permit.

MUDO3 - approximately 700 upstream of Canter Road At Electric Road, reduces 2-, 10- and 100-year

discharges by approximately 5%, 15% and 5%,
respectively, AL South Park Cirele and Rosalind Hills,

reduces 100-vear by approximately 5%, The pond has
no impact on discharges at the mouth.

REDOE & MUDYZ Al Blectric Road, 2-, and 10~ vear discharges are
reduced by approxtmately 70% and [00-year discharges
are reduced approximately 60%. Downstream of
Electric Road reductions are the same as MUDOT alone.

MUDSL & MUDUD3 Discharges 8l Hleotric Road are reduced a little more

han MUDGT alone and further downstream reductions

are the same as MUDO! alone

M2 & RMUDOD3 Reductions are the same as MUDDZ alone.

MUDOT, MUDD2 & MUDD3 Reductions are the same o MUDOT & MUDD2Z,

MUDOT at Blectric Road provides the most downstream reduction in discharges on this stream, however it would
reguire coordination with VDOT and the DSWO and the relocation of a portion of McVitty road which crosses
Mudlick Creek just upstream of Electric Road, MUDOZ and MUDO3 do not provide much tlood protection to justify

ther expense.

On Mudlick Creek there are other areas of scatfered structures subject to flooding for which floodprooting was

recomisended. Also many roads are inundated by the 10-year storm, where it was recommended to raise the road or

enlarge the structure size. These road crossings can be replaced or raised based on their usage and severity of fiooding,




Chapter 3 tabulates the recommended flood hazard mitigation in the Watershed Plan, which presents magnitude costs,

priority plans and a tabulation ot benefits.

2,172 Murray RUN WATERSHED

Basin Description

The Murray Run watershed is a 2.9 square mile dramage basin mostly located in south central Roancke County and
southeast Roanoke Ciry. 11 Hes wholly within Reanoke County and the City of Roanoke. The watershed s oblong and
fias a length of about 4 miles and a maxdimun width of about 1 miles near s center. The Murray Run watershed
originates south of Roanoke and north of Starkey at an elevation of approximately 1400 feet above sea level and flows

3

in a northeasterly direction for about four miles to its contluence with the Roanoke River in Reancke. Murray Run and

its contributing areas are shown in Figure 2.12.1.
Murray Run lows through Roancke County until it reaches Ogden Road - Slate Route 681 where 1 enters the City of
Roancke. The Mureay Run watershed is mostly developed with residontial subdivisions, a few of the larger areas are
Alsom Park, Green Valley, Fralen Park and Lakewood. There are scattered wooded and open space arcas. There 15
also o concentration of commercial development along the Roy L. Webber Expressway - U8, Route 220 and Electric
Road - State Route 419, The developed land use conditions in the watershed are primarily high densiy residential

development with parks and commersial areas.

A tabulation of the Murray Run Drainage basin areas is presented below:

Tistance Above Mouth

of Blurray Ban Brainape Area

Location {feet) (sep. i)
BMouth of Murray Run ] 2.9
U. 5. Route 221 - Brambleton

Avenue - Downstream Crossing 4,000 23
UL 5. Route 221 - Brambleton

Avenus - Upstream Crossing 8.400 1.9

State Route 720 - Colonial
Avenue 12600 1.4

State Route 419 - Bleetric Koad 19 000 {.

A

Existing Land Use Distribution

‘The Murray Run watershed containg ten existing specilic fand uses, but 6 uses generatly predominate , 3 and 1/8
acre residential lots, woods, open space and comunercial development. Approximately 40% of the watershed is
comprised of 1/4 acre residential lots. The 1/3 acre and 1/8 acre residential lots, woods, open space and commercial
development each comprise about 10% of the watershed. The remaining 10% of the watershed consists of industrial

development, paved areas, V4 acre residential lots and brusi,

Developed Land Use Distribution

The Murray Run watershed contains 10 developed specific land uses, but only three uses predominate: high density
residential development, open space and commercial development, Approximately 60% ofthe developed conditions
{(Year 2020 watershed is planned to be high density residential areas. Parks/open space and commercial development

each comprise about 10% of the developed conditions (Year 2020) watershed, The remaining 20% of the watershed

consists of ndustrial arsag, planned development areas, neighborhood conservation zones and woods,

Hydrolosy

The Murrsy Rus watershed was divided into 6 subbasing for the hydrologic analysis. No substantinl storage areas are
located on the stream therefore no reservolr routings are included i the model, At the mouth of Murray Run, Z-vear
discharges inorease by 45%, 10-vear discharges increase by 30% and [00-year discharges increase by 20% under
developed conditions (YVear 20205, These increases are dus to the increase i high density residential areas and

planned development arcas,

a6
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Flooding

History of Flooding

H .§..i.g'§e_..x§-"zs.{£;z" marks and measured flood flows were not available for Murray Run.
§}§§§§;i§':gaémsmge

- Debris blockage of structures can have a significant impact on upstream flooding, Community officials were contacted
‘about debris blockage on Murray Run. Mo data on debris blockage potentials tor structures along Murray Run was

“availabler:
Flooding Problems
Floodimg problems along Murray Rus for both existing and developed land use conditions, were identified for tlood

‘events ranging {rom the 2-yvear recurrence interval to the 100-vear recurrence inferval storms. Buildings located in the

Aoodplain were identified as well as overtopped roads.

One of thie major flooding problems on Murray Run is upstream of Brandon Avenne where 17 houses are in the 100-

vear {loodplain including 13 that are inundated by a 10-year storm, Another is located both upstream and downstream

of West Road i1 the Lakewood subdivision where 12 houses are in the |00-year floodplain including 10 that are

inundated by a 10-vear storm, Severa! of the Pebble Creek Apartments located upstream of Ogden Road are also

located i the 10 and 100-vear Uoodplain. Upstream of Crawford Road in the Green Valley subdivision 5 houses are

ooded by an 100-vear storm and 4 of these are also flooded by a 16-year storm. The Tooding problems and possible

solutions for Murray Run are summarized in Table 2.12.1:

Floodplain maps and Hood profiles for Murray Run are presented in Volume 2 of this report.
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Table 2.12,1  Flooding Problems for Lxisting and Developed Land Use Conditions Discharges

Problemis)
Location
{HEC-Z K-section) Lxisting Developed Passible Solutions
Conditions Conditions

Building/fHouse Flooding -

BMowuth to Brambleton Avenue (downstream crossing) - Brandon Storm ot Butidings m floud aren Storm #of Buildings in flood area Floodprool and/or relocate, for bulldings upstream of

Avenue area {S87-3788) d-year 3 Z-vear 4 HBrandon Avenus enlarging Brandon Avenge structure
10-vear K {0-year 17 wilt reduce Hood depths, levee is possible upstream of
HOO-vear 21 30-year 22 Brandon Avenue; Upstream detention to reduce

frequency of flooding

fakewood Subdivision - near West Road (379272213 Storm # of Houses in tlood area Storm # of Houses in flood area Downstream of West Road Hoodproot and/or relocate.
Z-vear i Z-year 2 Upstream of West Road enfarge West Road structure,
P-year 14 10-year iz foodproof and/or relocate; Upstream detention to
F00-year 12 130-year 12 reduce ftequency of flooding

Downstream r}fi’ ambieton Avenue, upstream crossing to Colonial ] ‘*%-'tm‘in # of Houses o Hood ares %’iurm # of Houses in flood area Enlarge private drive structure downstream, relocate

Avenue (7971-12128) d-year 1 2-yea 1 nd/or ﬂoodnmoi Upstream detention o si,dm
P-vear I 1{}—‘}1,11: 2z h‘@.qu@-zzfv‘}, of fiooding
HH-year 3 | 100-year 3

Pehble Creek Apartments - upstream of Ogden Read - State Route 681 | Stomm # of Buildings in flood area Storm # of Buildings in flood aren Enlarge Ogden Road structure downstream,

(14936-16026) 2-year 2 J-year 2 Floodproot adfor relocate; Upstream detention o
P0-ve 2 10-vear G reduce frequency of flooding
140-year i 100-year P

Lireen ‘V alley Subdivision, downstream & upstream of Crawford Road | Storm # of Buildings in flood area Storm #of Buildings i flood ares ‘ Downstream of Crawford Road floodproof and/.or

{17158-18445) 2evenr 1 2evear 2 retocate. Upstream of Crawford Road enlarge
Hi-year 4 P0-year 5 Crawford Road structure, floodproot and/or relocate;
Hill-year 7 Hi0-vear g Upstream detention to reduce frequency of flooding.

R@Mﬁ @v;f@mgsgmw .......

Brandon Avenue (1130) S-year overtops road Same as existing Enlarge structure, raise road

Brambleton Avenue - LLS. Route 221, downstream crossing (4098 To-vear overtops road S-year overtops road Enlarge structure, raise road

Brandon Avenue upstream of Brambleton (4136-4598) Mone 10-vear floods road Raise road

West Road (6714) 2-year overiops road hame as existing Raise road beeause of backwater, enlarge structure

Brambleton Avenue - 115, Route 221, upstream crossing (8449} 2-year overtops road Same as exjsting Raise road because of backwater, enlarge structure

Colonial Avenue - State Route 720 (121843 [o-vear overtops road Seyear overiops road Lniarge structure, raise road

Ogden Road - State Route 681 (14795) Z-yenr overiops road hame as existing Enlarge Stroctwre
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Table 2.12.1  Flooding Problems for Existing and Developed Land Use Conditions Discharges
Problem{s)
focation
(HEC-Z X-section) Existing Developed Possible Solutions
Conditions Conditions
Crawlord Road (18037) 2-year overtops road Same as existing Eolarge siructure
Flood Hazard Mitigotion Measures — ;
§ & ) MUROL - Upstream of Colonial Avenue w Jetferson This pond reduces the Z-vear discharges %"3}
Park approgimately 30% at Lekewood and 15% af Brandon
Flood harard milipgation measures were analyzed for Murray Run. The exssting conditions 1D0-year storm floods about I
- Avenue, The 10- and 100-year discharges are reduced
50 homes along Murray Bun including 48 which are inundated by a 10-year storm. With developed conditions {Year . 4 p
e A e ' ’ s 3 T e by approximately 20% at Lakewood and 5% at Brandon
20200 discharges, 60 homes are Hooded by the 100-vear storm and 45 of these are also flooded by & 10-year storm, Avenue
i ALV
The mator flooding areas are located upstream of Brandon Avenue. near West Road in the Lakewood subdivision, at
3 e 3
the Pebble Creel Apartments upstream of Ggden Road and in the Green Valley subdivision near Crawford Road. In o ) _ ) . ) _
MURDZ - Upstream of the upstream Brambieton This pond reduces 2- and 10-vear flows by
order to reduce the flood flows at these focations several pond sites were analyzed m the Murray Run waiershed. These , o ) e
Avenue crossing in Fishburn Park approximately 40% at Lakewood and 20-25% at
pond sites are tabulated below: _ . ;
Brandon Avenue, [{-vear discharges are reduced by
approximately 10% at Lakewood and 25% at Brandon
Possible Pond Sites to Mitipate Flooding on Muarray Run '
" Avenue.
AT T N - : -
Site Deseription MURDL & WMURGZ hese ponds reduce all discharges at Lakewood by
Site A - Upstream of Electric Road - State Rowte 419 Mo feasible pond siles were found o this area upstresm approximately 50%. At Brandon Avenue, the

of the Green Yalley subdivision and Pebble Creek
Apartments because of the developed nature of this

watershed,

A pond in this ares would regul

Site B - Upstream of the downstream Brambleton Road e the raising of Brandon

crossing in Lakewood Park Road along the north side of the poad and could also

impact upstream buildings therefore a pond in this area

was NOT ANALYZED Turthes

discharges are reduced by 25-35%.

sither pond is a good location for flood detention and will reduce the flooding frequency n the Lakewood subdivision

and upstream of Brandon Avenue, but MUROZ provides greater downstream benefits than MURGT. A combination

of both ponds does not provide enough additional benefit to justify the expense.
The flooding upstream of the proposed pond af the Pebble Creek Apartments and in the Green Valley Subdivision

in be reduced enlarging the structures at Ogden and Crawford Koads but some of the buildings will still have to be

floodprooted, relocated or purchased.
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Sk 3 iabulates the recommended flood hazard mitigation in the Watershed Plan, which presents magnitude costs,

“priority plans and a tabulation of benefits.

_-Zi';fﬁ’ "ﬁg%ﬂ BrANCH WATERSHED

i Description

square mile drainage basin mostly focated in south central Roancke County and
"zi.SDL’Eih Ci‘:’ﬁﬁ“&i‘_ Roai oke City. 1t lies wholly within Roanoke County and the City of Roanoke. The watershed is fan

é:iﬁipéé-}nﬁ%’ has a fength of about 3.5 miles and a maximum width of about 2 miles near s center. The Ore Branch

..._aafﬁi{éé: : {i@}'i"é{)‘iﬂ?itas south of Roanoke near Chestout Ridge ot an elevation of approximately 1700 feet above sea level

':-._z.ié"z i i"&m 5 m a ii£}¥ii%d% erly dirgction Tor about 2.5 miles to its confluence with the Roancke River in Roanoke. The

'i:.‘ C{‘Jr-l%r;_iw%mg areas are shown in Figure 2,131

- Ore Branch flows from south of the Tanglewood Mall northeast to its confluence with the Roanoke River. The Ore

Branch ‘a,w‘af@';'siééd is a combination of woods, commercial development and residential subdivisions of various
Cdensitics

Pros

ome., ui the subdivisions located in the Ore Branch watershed are Hunting Hills, Scuthern Hills and

u,i Pdik “i 1ore are scaltered wooded and open space arcas located mostly in the upstream areas. There is also a
a{, aim%mn o‘{ commercial development along the Electric Road - State Route 419 and the Roy L. Webber
. \p

z;szcim%rz% i cve iapm :nt with open space and commercial areas.

: V% - %5 8. Route 220, The developed land use conditions in the watershed are primarily high density

A tabulation of the Ore Branch Drainage basin areas is presented below:

Distance Above Mouth

of e Branch Dirainase Area

Mﬁ!@mﬁm}i‘% {feet {5q. mi.)
Mouth of Ore Branch 0 4.1
Monju Street 2.900 18

Downstream trom Confluence of

Ore Branch Tributary 11,300 2.5

Subbasin Description

The Ore Branch Tributary is the enly signiticant tributary that drains the Ore Branch watershed, This tributary Is
located in the southeast part of the Ore Branch watershed. It converges with Ore Branch spproximately 2 miles
upstream of the confluence of Ore Branch with the Roanoke River near the Tanglewood Mall The Ore Branch
tributary drains about half of the Ore Branch watershed. 2 square miles. The Ore Branch Tributary watershed is more
wooded than the rest of the Ore Branch watershed and also has residential development of various densities and
commercial development. The developed condifions (Year 2020% i the Ore Branch Tribuiary watershed consists
mostly of high density residential with open space, conunercial development and neighborhood conservation areas.

Foxisting Land Ulse Distribudicon
bl

Vhe Ure Branch watershed contains fourteen existing specific land uses, but four uses generatly predominate: woods,
commercial development, 1/4 and 1/2 acre residential lots. Approximately 30% of the watershed is comprised of
wooded areas. Commercial areas comprise approximately 20% of the watershed. 1/4 acre fots and 172 acre residential
bols each comprise approsimately 15% of the watershed. 1/8 aore residential ots, 173 acre residential lots and paved
areas each comprise approximately 5% of the walershed. The remaining 5% of the watershed consists of open space

and 1 acre lots.
Developed Lond Use Distribution

The Cre Branch watershed contains eleven developed specific land uses, but only five uses predominate: high density
residential development, commercial development, open space, neighborhood conservation areas and development
areas, Approximately 45% of the developed conditions (Year 2020} watershed is planned o be high density residential
areas. Commercial devolopment comprises approxdmately 20% of the developed conditions (Year 2020} walershed.
Parks/open space comprises about 15% of the developed conditions (Year 2020) watershed. Approximately 10% of

the watershed is planned o be neighborhood conservation areas and 5% is planned development areas. The remainiy

5% of the watershed consists of woods and Jow and medium density residential zreas.

Hydrology

The Ore Branch watershed was divided into 8§ subbasins for the hiyvdrolog

anaivsis. Four of these subbasins cover the
Ore Braonch Tributary, Mo substantial storage areas are located on the stream therefore no reservoir routings are

included in the model. At the mouth of Gre Branch, Z-year discharges increase by approximately 207, 10-vear
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discharges increase by approximately 15% and [00-yvear discharges increase by approximately 10% ander developed Debris Blockage
conditions { Year 20243, These inereases are due to the increase v high density residential areas and planned

development areas. Debris blockage of structures can have a significant impact on upstream flooding, Community officials were contacted

about debris blockage on Ore Branch., No data on debris blockage potentials for structures along Ore Branch was

Fooding available.

History of Flooding Flooding Problems

High water marks and measured flood flows were not available for Ore Branch, Flooding problems along Ore Branch for both existing and developed land use conditions, were identified for flood
events ranging from the 2-year recurrence interval 1o the 100-year recurrence interval storms. Buildings located in the
floodplain were identilied as well as overtopped roads. The flooding probiems and possible solutions for Ore Branch
are summarized in Table 2.13.1:

Floodplain maps and flood profiles for Ore Branch are presented in Volume 2 of this report.

Table 2.13.1  Flooiding Problems for Dxisting and Developed Land Use Conditions Discharges

Problem{s)
Location
(HEC-2 X-section) Exlsting Developed Prssible Solutions
Conditions Conditions
CRudldine/Honse Floooine 0 0 T T e B T L e e T T T
e R T e T e T R R e R R e |
Wiouth to Brandon Avenue Storm f of Buildings in fiood area Storm # of Buildings in flood ares Floodproof, refocate and/or purchase; Upstream defention
(7-750) Z-year 3 Z-year 5 to reduce frequency of flooding
i0-vear 1 10-vear H
Hot-vear [ i 00-vear 10
Branden Avenue to Wonju Street Storm # of Bulidings in flood aren Slorm # of Buildings in flood area Moodoreot, relocate and/or purchase; Upstream delention
C{T50-2900) 2-vear 15 2-yent 17 to reduce frequency of Hloodimg
Hi-year 21 Hh-year 21
100-year 25 H30-vear 25
Waongy Sireet to upstream of Recyehag Yard Storm # ol Buildings In flood area Siorm # ol Buildings in flood ares Floodproof, relocate and/or purchase; Upstream detention
{750-5006) Z-year 4 Z-year 3 to reduce frequency of Hooding
1G-year i F0-vaur )
H00-year 4 100-vear i4




PRI R TR B finoding Problems for Existing and Developed Land Use Conditions Discharses
sAable 2015, 3 g 2 § :

Problem{s)
Location
{(HEC-2 X-section) Fxisting Developed Possible Selutions
Conditions Conditions
Sotric Road o Limit of Study Storm # ol Bulldings in {lood area Storm # of Buildings in tlood area Floodproot, relocate and/or purchase, Upstream detention

oz g_gjﬁ_'é@{}_zﬁ)-_ : Zeyear ] 2-year H to reduce freguency of Honding
R {0-vear 3 10-year 3

FoU-vear 9 O0-year €

S-year overtops road

2-year overtops road

Enlarge structure and/or ralse road

ot

tay 1on Bridge (180-250)

5
24

Seyear overtops road

2-vear overtops road

Raise road because of backwater and enlarge structure

eandon Avenue (724-827)

Z-year overtops road

Same as existing

Raise road because of backwater and enlarge structure

Building Over Ore Branch (1529-1589)

S-year overtops road

Same as exisling

bBolarge structure and/or raise building

sidrens Warehouse, Dowastream (1815-1845)

L-year overlops road

Same as existing

Bndarge structure and/or raise road

&

Ho i_di’%’ﬁé_':Wiu"éhou;&;i:,, Upstream {2130-2160}

J-YEAr O yerio Ds o ad

2-year overtops road

Raise road becanse of backwater and enlarge structure

Private Laimbei Company (2478-2499)

Z-year overlops road

Same as existing

Raise road becavse of backwater and enlarge structure

Wonju Street (2823-2966)

F0-vear overtops road

Sarme as existing

Enlarge structure and/or raise road

Broa chny A’ifé&@ ue (3136-3166)

2~fy’€:’f£ﬁ" oy CI‘T_O}_BS roas

Same ns existing

Raise road because of backwater and eniarge structure

Parking Lot Culvert (3278-3582)

o

o3
jan}

r overtops road

i
[

Same as exisling

binlarge structure

Recyeling Vard Culvert {(4173-4953)

o

2-year overtops road

Same as existing

&

EBalarge structure

Flood Heuzard Mitigation Measures

The major flooding problem in the Ore Branch watershed is downsiream of the recycling vard near the confiuence of

Ore Branch with the Roanoke River. This area is developed with commercial/industrial buildings, Approximately 5¢

Possible Pond Sites to Mitlgate Flooding on Ore Branch

Site Descrintion

DREDL - vpstream of Crosshow Circle

of these buildings are flooded by a 100-vear storm, of which 40 are also flooded by a [0-vear storm and 20 by a 2-vear

storm, Several pond sites were analyzed in the upstream portion of the watershed o reduce flows in this area, These

pend sites ave tabulated below:

ORENZ - upstream of end ol Southern Hills Drive

Lomments
Pond in this area only redugces discharges at mouth by
1%
Pond in this area ondy reduces discharges at mouth by 1-

2%

Although these ponds are in the best pond locations in the watershed, they do not impact discharges in the problem area
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near the mouth of Ore Branch. Therefore, these ponds are not recommended for this watershed. There are no other

pond locations closer o the flooding problem because the watershed is steep and the stream is narrow and follows the
Roy L. Webber Expressway for a signilicant portion of its length.

fncreasing the stream crossing sives throughout this downstream area would reduce the frequency of llooding of some
of the buildings, but the buiidings would still have 1o be Hoodproofed (o protect from the less Trequent stonns,

Chapter 3 tabulates the recommended flood hazard mitigation n the Watershed Plan, which presents magnitude costs,

priority plans and a tabulation of benefits.

z;m_ o PETERS CREFK WATERSHED
Basis Deseription

The Pefers Creek walershed is 2 9 square mile drainage basin located in central Roanoke {fioumy northwest Roanoke

(..4&34" and northénst Salem. The watershed has a fength of about 6 miles and a maximum width of

“about 2 miles near
center, ’i"‘i g Petérs Creek watershed originates on Brushy Mountain at an elevation of approximately 2380 fect above

%) }ew an& flows in a southeasterly direction for about 6 miles to its confluence with the Roanoke River in Roanoke.

The upstrean reaches of Peters Creek especially the areas upstream of Interstate 81 are largely undeveloped with

qcati‘e;‘eé "‘Ezu.u-%e'i‘am?% cresidences and agriculural areas. There is more residential development in the subbasins closer

to the { 1{3 ﬂ{ Roanoke downstream of Inierstate 81 and along Peters Cresk Road - State Route 117 and Melrose
fkvcm‘a.xc S US. Route 460, Developed conditions (Year 20207 land use s a combination of high density residential

development, planned development areas, open space and rural preserve.

A tabulation of the Peters Creek dealnage basin areas Is presented below:

Distance Above Mouth of

Location Peters Creek (feet) Drainare Arealsc. mil
Mouth of Paters {reek O 9.0
Shenandoah Avenue 8,600 £4

Salem Turnpike 9,800 7.5

Melrose Avenue - U5 Route

A6G 14,000 7.0
Downstream from Confluence of
Peters Creek Tributary C 17,754 6.0
Cove Road - State Roule 480 22200 37
Downsiream from Confluence of
Peters Creek Tributary A & B 27,400 30
Subbasin Deseription
There ave throe significant streams that dram the Peters Creek watershed: Peters Creek Tributarioy A, B and O Peters

Creek Tributaries A and B both lie entirely within Roanoke County. Peters Creek Tributary O upstream of Green

Ridge Road is located in the Roanoke County and dowanstrearmn of Green Ridge Road the stream s located in the City of

Roanoke. The streams and related subbasins

e shown in Figure 2,141 A tabulation of the study lengths and

subbasin drainage areas is presented below followed by a brief sumumary of the Peters Creek tributaries:

Stream study Length (feet Drainage Area {sg. mi.)
Peters Croek Tributary A 5,300 1.4
Peters Creek Tributary B 2,100 20
Petors Creek Tributary C 5,800 [

Peters Creck Tributary 4 is lovated in the northwestern part of the Peters Creek watersbed. 1t originates on Brushy
Mouniain and flows southeast to iz confluence with Peters Creele Tributary B to form Peters Creek which is
approximately 5 miles upstream of the confluence of Peters Creek with the Roanoke River. The watershed is mostly
wooded with some agricultural areas and an arca of commercial development just upstream of literstaie 81, Developed
land use is primariby rural preserve and planned development areas with some commercial development, open space,

bow density residential and neighborhood conservation areas.

Peters Creek Tributary B s located in the northeastern part of the Peters Ureel walorshed and 15 just east of Peters
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Creek Tributary AL The Peters Ureek Tributary B watershed also originates on Brushy Mountain and flows southwest
for approximately | mile toits confluence with Peters Creek Tributary AL 1t converges with Pelers Croel Tributary A

to form Peters Creek approximately 5 miles upstream ol the confluence of Peters Creek with the Roanoke River. The
watershed is mostly wooded with some agricultural and 1/4 acre lots. Developed conditions {Year 2020) fand uses in
this watershed are mainly open space and planned development areas with rural preserve areas and high density
residential development.
Peters Creek Tributary C s focated in the western part of the Peters Creek watershed south of Peters Creek Tributary
A. loriginates near Hanging Rock, north of the Interstate 81/ lectric Road (State Route 419) interchange. It joins

?{:t{:rﬁ'(f?eéig about 3.5 miles upstream from the conlluence of Peters Creek with the Roanoke River. This watershed is

114 m: :'i ] “)é,d than the other tributaries because of ity proximity 1o the City of Roanoke. The watershed consists

ﬂwséiv 01 2/4" acre lots, agriculivral areas and woods. The watershed drains the Moentelalr Estates and Norwood Forest
f;ugdwgﬁ;l(msif 1.)@010;)@5 land use is a mixture of neighborhood conservation areas, high density residential

{éw !(*‘sgnmn nlanned development areas and commercial development.

e DHyiribudion

fcisting Land

ih(, }kicm { w% watershed contains fourtesn existing specific land uses, but only 2 uses generally predominate: 1/4

acre o iﬂis and w rmgi% Approximately 40% of the watershed s comprised of 1/4 acre lots. Wooded areas comprise

smpmmn : };’ 35% of the watershed. Agricultural, commercial, open space and paved arcas cach comprise

dppgfnwmuﬂ“‘ 5 As'of the watershed. The romaining 5% of the watershed consists of brush, indusirial areas, and 1 and

2 m:,n, 1Qi.t o
Dévelonéd Land Use Distribution

The Peters (If_m{:i«;; u-’aé;taz":shcd contains twelve developed specific fand uses, but only four uses predominate: hign density

gui{imiim piaimcd iucmgmzua open space and rural preserve areas, Approximately 45%% of the developed

conditions {Y{? ar ’79”@} watershed is comprised of high density residential areas. Planned development areas comprise

C."‘

z&pg’;i‘(}?ﬁi.mami}/ 15% of the developed conditions (Year 2020) walershed. Open space and rural preserve areas ganh

comprise approximalely 10% of the developed conditions {Year 2020) watershed. Commercial and neighborhood

conservation areas cach comprise approximately “Ms of the watershed. The remaining 10% of the watershed consists of

low density residential, industrial, woods, and core areas,

Hydrology

The discharges for Peters Creek and its tributaries were determined using the procedures deseribed in Chaprer 1
Storage routings were included in the model on Peters Creek Tributaries A and B ol the Interstate 81 crossings, The

Peters Creek mode! includes 26 subbasins, @ of which cover Pelers Creek Tributaries A, B oand O,

Existing conditions discharges on Peters Creek are increased at the mouth by 30% {or the 2-year storm, by 20% for the
Hi-year storm and by 153% for the 100-vear storm under developed conditions (Year 20200 Discharges on Pelers

Creek Tributary A increase by 13% for the 100-vear storrm. Existing conditions discharges on Paters Creek Tributary
I inerease by 40% for the Z-vear storm and by 25% for the 1G0-vear storm. Dxisting condiions discharges on Peters
Creel Fributary C increase by 30% for the 2-vear storm and by 10% for the 100-vear storm, These increases are
caused by increased development in the watershed.

Flonding

y

History of Flooding

High water marks were available within Roanoke City for Peters Creek. These high water marks were used 1o verily

computed Hood elevations.

Debris Blockage

Debris blockage of structures can have a significant impact on upstream Tlooding. Community officials were contacted

aboui debris blockage on Peters Croek and s tributaries. Mo debrns blockage nformation Tor structures along Peters

Creel was availabie,

Flooding Problems

Flooding problems along Peters Creck and Peters Creek Tributaries A, B and C were identified {or flood events

27




ranging {rom the 2-year recurrence interval o the 100-year recurrence interval storms. Buildings located in the

floodplain were identificed as well as overtopped roads, The major flooding problem in the Peters Creek watershed

upstream of Westside Boulevard, upstream of Melrose Avenue and in the vicinity of Northwood Drive. The Hooding

probiems and possible solutions are summarized below in Table 2.5.1,

Floodplain maps and [lood profiles for Peters Creek and Peters Creek Tribwtaries A, B and C are presented in Wolume

2 of this report,

Peters Creek

Table 2,141  Flooding Problems for Existing and Developed Land Use Copditions Hscharpes
sy ] ]

Location
{HEC-Z X-section)

Problemis)

Existing
Conditions

Developed
Conditicns

Possible Solntions

Duldngows Floodmg.

Mouth to Westside Boulevard (6-2980)

Storm
2-year
[year
100-year

# of Buildings in lood ares

g
{

!

~y
3

Same as existing

Floodproot, relocate and/or purchase
fo reduce frequency of flooding

: Upstream detention

Westside Doulevard to Shenandoah Avenue {(2980-5936) | Storm #f of Buildings in flood area Storm # of Buildings in flood area Floodproof, relocate and/or purchase; Upstream detention
| 2-year 1 d-year 2 to recuce frequency of flooding
1G-year 17 10-year 24 ]
Holl-vear 3 H0-vear 32
Washingion Heights - Shenandoah Avenue to Salem Storm # ol Houses i food area Storm # of Houses n flood area Floodproof, relocate and/or purchase; Unstream detention
Turnpike {5936-10200; 2oy 0 Zeyeur { to reduce freguency of flooding
13-vea 3 FH-year i
H00-vear 22 P00-vear 23
Salom Turnpike 1o Melrose Avenue {1 0200- 143003 Siorm #of Houses in flood area Storm #of Houses in food ares Floodproof, relocate and/or purchase; Upstream detention
Z-year 0 2-year 2 1o reduce frequency of Hooding
Hieyear 2 1G-year Z
FO0-yeny 3 VO0-year 4
Melrose Avenus to Peters Creek Road (14500-15200) Biorm #of Buildings in Nood ares Storm # of Buildings in flood arca Floodproot, relocate and/or purchase: Upsticam detention
Zeyear 0 2-year U to reduce equency of tlooding
§O-veat bt 1G-vear 10
Hilk-yeas 20 {00-year 22
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Tabie 2.14.1

Flooding Problems for Existing and Developed Land Use Conditions Discharges

Problemd{s)
Lacation
{HEC-2 X-section) Existing Developed Possible Solutions
Conditions Conditions
Deters Créel Road o Shenandoah Bible College Access Storm # of Buildmygs m {lood area Storm # of Buildings in flood area Floodprool, relocate and/or purchase; Upstream delention
L Road (15200-17000) Zovenr | 2-vear ] to reduce frequency of Hlooding
ce Hivear & Hl-wear U
F00-ven 9 FOU-year 9
| Shetiandoal Bible Coilege Access Road to Peach Tree Storm # of Houses in flood ares Same as existing Floodproot, relocate and/or purchase: Upstream detention
.{jg«i-&,}.g;_'-( 17000-17500) Zeyear { to reduce frequency of fooding
o 19-veas 0
HG-vear 2
: Pench Tree Drive to Northwood Drive (17500-19600) Storm # of Bulldings in flood aren Storm #of Buildings in Hood area Floodproot, relocate and/or purchase; Upstream detention
B 2-year 10 2-year 14 to reduce frequency of Hooding
1O-year 27 H-year 28
[ (30-yeas 33 H-vear 36
Morthwood Drive to Green Ridge Road (19600-22700) Storm #of Buildings in flood area Storm # of Buildings in flood area Floodproof, relocale and/or purchase; Upstream detention
AR e 2-vear 2 J-year 6 to reduce frequency of flooding
10-vear 12 PG-year i2
[08-year 36 H3-vear 39
Cireen Ridge Rodd to Limit of Study (22700-27824) Storm # ol Houses in flood ares Storm # of Houses in flood area Floodproof, relocate and/or purchase: Upsiream detention
RO, Zeyear i Sevenr 2 (o reduce frequency of flooding
Hhvear 4 10-vear 5
140-year 7 F00-year 7

riopping.

“Wesiside Boulevard (2980)

2 yoar ove 10 P o ad

Same as existing

Raise road because of backwater

Poters

Cirealk Road {14984)

S-year overtops road

Same as existing

Raise road because of backwater, enlarge Mack
private entrance downstream

Truck

Shenandoah Bible College Access Road (17086)

Zeyear overtops road

Same as existing

Raise road because of backwater

Peach Tres Drive {17404y

[ G-year overtops road

Same as existing

Unlarge structure and/oy raise road

MNorthiwood Drive (19671)

S-year overiops road

Z-year overtops read

Cnfarge structure and/or raise road

Green Ridge Road (22702)

25-year overtops road

Hi-vear overtops road

bnlarge structure and/or raise road
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Peoters Creel Tribotary A

Tabie

2.14.1  Flooding Problems for Existing and Developed Land {se Conditions Discharges

Problem(s)
Location
{HEC-Z X-section} Existing Developed Possible Solutions
Conditions Conditions
% m%d;;uﬁ‘é Guse %’*"Em}é’iiﬂg;{ T T T T T R e e e L e e T T T T T e T
omﬂucezm mafz Peters Creck Tributary B (o interstate 81 %?'Lor 1 # of Buildings in flood area Storm Hof Bulldings in flood aren Floodproof, relocate dild"ﬂ] purchase; Upstream detention
{n} 74(}’7} J-year {) 2-vear ] to reduce frequency of fuoding
H0-year ! [0-year i
i O-year ! [00-year 2
Upst m& mi 27 iewm Bl {4697} Storm # of Buildings in flood area Same as existing Floodproof, relocate and/or purchase; Upstream detention

2-year Y 1o reduce Trequency of flocding
V-vear 1
[08-vear ]

CRoad Overtopping T e R T T I T T D e T D L R T s T e

Unity ;{ﬁf%wi‘c%i Dirive {34} MNone 10-year overtops road

Enlarge structure and/or raise road

Green 1 %;dg Road - State Route 628 {369.2634)

ieyear inundates road

Same as existing

Raise road

(reen _Ridgc Road - State Route 628 {2772)

S-year overtops road

2-vear overtops road

Enlarge structure andfor raise road

Loch Haven Dirive - State Route 1894 (3950)

S-vear overtops road

Same as existing

Raise road because of backwater

Tinberview Road - State Route 1404 (5300)

5”}"8&1' OVEIToDS road

2-year overtops road

Falarge structure and/or raise road




Peters Creek Telbutary B

Table 2.14.1  Flooding Problems for Existing and Developed Land Use Conditions Discharges

Probiemis)
Location
{HELC-Z ¥-section) .%&iiﬁdiﬁuﬂg Developed Possible Solutions
Conditions Canditions
Building/Mouse Flooding ;700 20T T e L T R L L U T T e e
C mﬁﬁfa@n mth Peters Creel Tributary A to Ram Drive Storm # of Buildings in flood area Seme as existing Foodproot, relecate and/or purchase; Upstream detention
£as e i i . i F
(11 4) ' Z-year {1 to reduce frequency of flooding
o 1 G-year {i
Fo-year 4
Green Ridge Road - State Route 629 (84) H0-vear overtops road Seyear overtops road Enlarge structurs and/or raise road
“Wood Haven Road - State Route 628 (1400-1800) 10-year inundates road Same as existing Raise road
Paters Creek Tributary C
Table 2,14.1. Floeding Problems for Existing and Developed Land Use Conditions Discharges
Problem(s)
Location
{HIC-2 X-section) Existing Developed Possible Solutions
Conditions Conditions
BaildingHonse Flooing. o on o T T e R s
Miouth io Northwood Drive - North Noewood subdivision | Storm # of Housss in flood area Storm # of Houses in ficod area | Floodproof, relocate and/or §§Li§'£’§m¥>€§ Upstream detention
(402-1439) Zoyear | 2-vear i to redug ‘hua; enoy of {looding
: ' P 0-year 3 i 0-year 3
H3-vea a8 T0year 9
Northwood Drive to Fliva Road - North Norwood Storm i# of Houses in flood area Storm # of Houses in {lood area Ealarge Northwood Drive structure; Floodproof, relocate
subdivision {1439-30043 2-year 0 2evear {3 and/or purchase; Upstream detention to reduce frequency
Hi-vear 4 1G-year 5 of flooding
100-vear {2 1G0-year 1z
Diva Road to Green Ridge Road - Glendale subdivision Storm # of Houses m Tlood area Same as ex1sing Endarge Elve Road structure, ¥ fa\(){ipzm,f relocate andior
{3004-4472) J-year & | purghase; Upstream detention to reduce frequency of
[ -year { flooding
100-vear 0




Table 2,141 Flooding Problems for Existing and Developed Land Use Conditions Discharges
Problemis)
Location
(HEC-2 X-section) Existing Developed Possible Sofotions
Conditions Conditions

Gireen %{igil§'¢ Road to Embassy Drive - Montelair Estates Storm # of Houses in flood area Same a5 existing Floodproot, relocate and/or purchase: Upstrean detention
;%ubdwmon {4»477 3823 2y {; io reduce frequency of flooding
: [Oeyenr 3

[33-yoa 2

Overiopping

Lauta ;‘:};é'vé?{ﬁs 67-1151)

M-vear inundates road

Same as existing Raise road

: N{}%‘ hwsm wa* {1434

S-year overtops road

Z-vear overtops road falarge structure and/or raise road

_(}fceﬁ ‘s‘%‘idggz{{m (4472)

J-year overtops road

Z-year overtops road Enlarge structure and/or raise road

S-year overtops road

Same as existing nlarge structure and/or rase road

_ “i,za:aimsw §3; fve {5823

Flood Huzard Mitigation Measures

Flood hazard mitigation measures were analyzed for the major flooding proble

ms for Peters Cr

The gond sites analyzed are summarized below and shown in Figure 2.14.2:

Site Description
CPTREL- poad on Peters Creek Tributary A upstream of
Tnicrstate 81
PT R%Z - Pﬁizd on

‘eters Creel Tributary B upstream of

Lliuafﬂe 83 -

Comments
Reduces Z- and 10-vear flows by 3% af confluence with

ribuiary B and at Green Rudge Road

Redupes 2-, 10- and 100~

~

35% at confluence with Tributary A and by ~ 10%, 10%

year flows by ~ 10%, 15% and

and 25% at Green Ridge Road. Pond would require

s

relocation of a building and part of State Route 1404,

aek and s tribuiaries.

PTRS? - Lower North Detention Basin Pond planned by the City of Roancks

A

PTRIO - Montelalr Detention Basin Pond planned by the City of Roanoke

PIROY & PTRIY Roduces 2-, 16- and 100-vear flows 2";}" ~ 5%, 15% and
10% at BEast Main Street and by ~ 2%, 10% and 10% at

confluence with Roanoke Rive

PTROL, PTROZ, PTREY & PTRID 6 15% and

- HE, 20% and 20% at

Reduces 2-, 10- and 100-vear Hows by ~ 159

30% at Green Ridge Road, by

East Main Strest and by ~ 2%, 15% and 15% at

confluence with Roanoke River

On all of the streams, there are scattered buildings and residences subject w0 flooding Tor which floodproofing o
refocation was recommended. Also many roads are inundated by the [0-year storm, where it was recommended to

raise the read or enlarge the structure size.



e g = recommended tlood hazard mitigation in the Watershed Plan, which presents magnitude costs, . .
hapfer 3 biates th ’ : ’ ’ i e B ' Orange Avenue - U8, Routes

pr‘ig{j;}é@;}f:_{}:i.;}zes- z‘_mci a tabulation of benefits. 3911460 9 550 656
Downstream from Confluence of
Carvin Cresk 28,600 611
Witliamson Road - UL, Route
i 56,300 789
...ﬁ%;fz%i'c;'siwd is a 112 square mile drainage basin located in northeast Roanoke County, northeast Interstale 81 65500 T8

i f{hwégi Yinton and southeast Botetourt County, Yirginia., The watershed is fan shaped and has a2
¥, i

about 10 miles near its headwaters. The Tinker Creek watershed Subbasin Description

cleven miles until its confluence with the Roanoke River at the border between There are three significant streams that drain the Tinker Creel watershed: Carvin Creck, Glade Creek and Lick Run.

Carvin Creek and its tributaries are described in Section 2.4, Glade Creek and its tributaries are described in Section

ka ané ﬁw Town of Vinton,

2.8, Lick Bun and #s tributary, Trout Run, are described in SBection 2.9, A tabulation of the study lengths and

subbasin drainage areas is presented below:

ed iy mostly developed, consisting of wooded areas, subdivisions and some urban
._goaﬂmkg. Upstream of Interstate 81, the Tinker Creck watershed is mostly undeveloped with Stream Sindy Lenoth (feeh) Drainage Area (sq. mi.)
Ttiiral areas. Downstream of Interstate 81 to the confluence of Carvin Creek, residential T )
e - i ‘ P ’ Carvin Creek 25300 A 75

Hiid there are scattered commercial areas along Williamson Read - UL, Route 11, Downstream

o Glade Creek 28,000 32
“arvin Creek, the watershed is primarily residential development antil Orange Avenue - U5,
i o i ) o ) Lick Run 35,200 87
i (o827 i/’l @'-_Dowsﬂaalmam of Orange Avenue the watershed has a combination of commercial and residential
k with the Roanoke River. Tinker Creek and ifs tributaries arc shown o vt mve
Fxisting Land Use Distribution

The Tioker Creek watershed contains sixteen existing specific land uses but only 3 predominate: woods, agricultire

the ?1 wer Creek drainage basin areas is presented below: . e .
e _ = i and 1/4 acre lots. Approximately 50% of the watershed Is wooded. Agricultural areas comprise approximately 25% of

the watershed, Approximately 10% of the watershed is comprised of 1/4 aere fots. The remaining 15% ol the

. Distance Above Mouth of watershed consists mainly of open space, commercial areas, 1/2 aore lots and industial areas.
" Location Tinker Creel (foet) Dirginase Arvesi{sq, mi,
- :_':'.'M(mﬂ oi Finker Cresk 0 117 Developed Lund Use Distribution
:.Dam zm sam from Contluence of
| (sia{i“ Creek A370 107 9 The Tinker Creek watershed contains fifteen developed specific fand uses. but five uses prodominate: woods,

agriculture areas, industial areas, and medium and high density residential areas, Approximately 25% of the developed
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conditions (Year 2020) wetershed is comprised of wooded areas wiich are mostly located in the upstream subbasins.
Agriculiure areas comprise aporoximately 20% of the watershed also mosily in the upstream subbasins. Industrial
aress comprise approximately 13% ol the developed conditions (Year 20200 watershed, Medium and high density
residential development cach comprise about 10% of the watershed, Commercial areas, low densily residential areas

and open space each comprise about 5% of the walershed. The remaining 5% of the watershed consists mainly of

planned development arcas and rural preserve areas.

Hydrology

The discharges for Tinker Creck and ifs tributaries were determined using the procedures described in Chapter 1. The

i
Tinker Creek watershed was divided into 154 subbasins for the hvdraniic model. Seventeen of these subbasins are in
the Lick Run watershed, 54 are in the Glade Creek watershed and 27 are in the Carvin Creek watershed, A reservoir

routing is included for the Carvin Cove Reservoir as deseribed in Section 2.4, At the mouth of Tmker Creek, Z-year
discharges mcrease by 60%, 10-vear discharges increase by 25% and [00-year discharges increase by 20%. These

inereases are caused by moreased development in the watershed,

iooding
Hisiory of Flooding

Flood hydrographs were available from the USGS gate on Timber Creek near Dateville in Botetourt County.
Hydrographs from this site were used to calibrate the hydrologic model of Tinker Creek watershed.

Diebris Blockage

Debris blockage of structures can have a significant impact on upstream flooding, Community officials were contacted

about debris blockage oo Tinker Creek and its tributaries. No data on debris blockage on Tinker Creek was available.
Flooding Problems

Flooding problems along Tinker Creek, for both existing and developed land use conditions, were identified for flood
events ranging from the 2-vear recurrence interval to the 100-vear recurrence interval storms. Buildings located i the

Aoodplain were identified as well as overtopped roads,

Along Tinker Creek, the major flooding problem is located upstream of Dale Avenue near the confluence of Glade
Creck, The flooding problems and possible solutions are summarized below in Table 2.15.1, Floodplain maps and

flood profiles Tor Tinker Creek are presented in Volume 2 of this report,
by h
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oo Tinker Creek

j AMQ 2451

Flooding Problems for Existing and Developed Land Use Conditions Discharges

Location
(HEC-Z Xosection)

Problemis)

Existing
Conditions

Developed
Conditinngs

Possible Bolutions

Building

ith “}ala Avenue - State Route 24 (21-3674) Storm # of Buiidings in tlood area Same as existing loodproof, relocate and/or purchase; Upstream detention
Cha Z-vear 0 to reduce frequency of flooding
H-year i
o0-vear 7
umw‘v\fm{, Avenue 3674-5651) Storm #of Buildings in Hood area Storm # of Baildings in flood area Floodprood, relocate and/or purchase; Upstream detention
i Z-vear ] 2-year { to reduce frequency of {looding
Hi-vear 20 Hi-yem 25
P0-year 46 [00-vear 56
nue 1o Orange Avenue {3651-9595) Storm # ot Buildings in flood area Storm # of Buildings in flood area Floodproof, relocate and/or purchase; Upstream detention
S 2-year ¢ Zevear {0 1o reduce frequency of floo 1 ng
[0-vear 2 Hi-vear 2
10G-vear 20 P00-yenr 35
Storm # of Buildings in flood area Same as existing Floodproof, relocate and/or purchase; Upstream detention
2-year G to reduce frequency of flooding
1 G-vear 3
LGG-vear 7
tate Route 605 Storm # of Buildings in flood area Same as existing Floodproof, relocate and/or purchase; Upstream detention
2-year Q to reduce frequency of fivoding
-vear ik
100-vear 2
Old Mountain Road to Preston Avenue (21082-26040) Storm B ol Mouses 1 flood area i of Houses in flood area Floodproof, relocate and/or purchase: Upstream detention
L Z-year i ] o reduce frequency of flooding
H-vesr G 10-year &
HG0-vear 12 100-year i3
?smima Awnm m Hollins Road - State Route 601 {26044~ | Storm i of Houses in flood area Storm # of Houses in [lood area Fioodproof, relocate and/or purchase; Upstream detention
_ ”(}84 } o Z-year iy 2-year 0 o reduce frequency of Hooding
[0eye ] | -vear 1
100-vear 4 100-year 5
Hollins Road to Clearwater Avenue (29843-41585) Storm ol Houses i flood area Stonn # ot Houses in flood aren Floodproof, relocate and/or ;wn'r hase, Upstream detention
: 2-year i 2-year 3 to reduce frequency of flondin
10-yeur 7 10-year g
G0-vear bd 1(30-year 14

=




Table 2.15.1  Fipoding Problems for Existing and Developed Land Use Condifions Discharges

Problom(s)
Laocation
(HEC-2 X-section) Existing Developed Possible Solutions
Conditions Conditions
Clearwater Avenue to Ardmore Avenue (41585-440073) Storm # ot Houses in flood area Storm # of Houses m flood ares Floodproof, relocate and/or purchase; Enlarge Clearwater
D 2-year { 2-yoar 0 Avenue structure downstream: Upstream detention to
Hi-vear ! T0-vear 3 reduce frequency of flooding
100-year 3 104-vear 3
CArdmiore Avenue to Williamson Road - U8, Route 11 Storm # of Buildings in flood area Storm #of Buildings in flood area Floodproof, relocate and/or purchase; Upstream detention
'{u‘ai,ﬁ%ﬁ@} 613 2-year 0 2-year 0 o reduce frequency of flooding
R S R S e {0-vear 3 U-vear &
H00-year i (0-veat 14
Road Overtopping. =~ © 0 nho e e e e s
ate Avenue - Siate Route 24 (3562) 25-year overlops road H-year overtops road Enlarge structure and/or raise road
Wise Avenue (S{ STy Z-year overtops road Same as existing Enlarge structure and raise road because of backwaier
13t Sirees 25-year overiops road [-vear overtons road Enlarge structure and/or raise road
Tinker Creek Lane - {18000-20932) P-vear inundates road Z-vear inundates road Raise road
SummerView Drive (50006) 25-year overtons road JG-yvear overtops road Enlarge structure and/or raise road
F J(}(;fi f fmm"d r‘% jfff}‘(fff{}fi' Measures pricrity plans and a tabulation of benefits.
Flood hazard mitigation measures were analyzed for the major flooding problems on Tinker Creek. One area of foou 314 Wl park WATFERSHED
was upstream of Dale Avenue near the confluence of Glade Creek, however there are flooding problems scattered
throughout the studied reach of Tinker Creelk. Basin Deseription

e . s .y . . . . . The Woll Creck watershed is 2 4.9 square mile drainage basin located in eastern Roanoke County, Yirginia and east
The Tinker Creek watershed was analyzed to locate possible stormwater pond sites. Several pond sites were located ”

ety bt £ . PET T g . T : Vinton. It Hes mostly within Roanoke County and the Town of Vinton, Virginia with some of the headwaters
throughout fhe watershed and then as nalyzed {0 determine their impact on flooding problems. The feasibie pond sites .

&

e laratad | ‘ et NP— - S . i extending into Bedford County. The Wolf Creek basin originates in the Blue Ridge Mouniams at Sewart Knob at an
were located in 1!1{3 ipper portion of the Tinker Creek watershed which is less developed than the downstream areas. I =

e Aeterm e . o o elevation of approximately 2435 feet above sea level and flows ina southwesterly direction for about Towr miles untdl
was determined that the feasible pond sites did not have an impact on the flooding areas and that stormwater '
, iede Are ¢ il st e e T et . its confluence with Roanoke River in Vinton. The watershed is oblong and has a fength of about 4 miles and 2
management ponds are not a viable solution in the Tinker Creek watershed,
maximunt width of about 2 miles near its center. The stream and contribuling arcas are shown m Figure 2,161,

Chapter 3 tabulates the recommended flood hazard mitigation in the Watershed Plan, which presents magniude costs,




The main siem of Wolf Creelk serves as the political boundary between the Town of Vintos and Roancke County for

sl

portion of its fength, The upstream reac hes of Woll Creek are mostly undeveloped consisting of wooded areas and
pasture with some single Tamily residential areas off of the Blue Ridge Parkway. As the siream continues
southwesterly, the level of residential development increases unitl Sewartsville Road where there is an aren of
commercial development along the stream. Downstream of Stewartsvilie Road there i more residential development
but the areas adjacent to the creck have not been developed and are mainly wooded. Fature land use is planned o be a

combination of rural preserve and resideniial areas,

A ia;}um on of the Wolf Cresk drainage basin areas s presenied below:

Distance Above Mouth

of Woll Creek Dirainave Area

%@aiaum i (feet) {sq. mi.)
Mmiii‘; o% Wuii { reak {3 4.9
'"‘a/'.{—\; E:i’i.oiu%;c 634 S Hardy Road 3,400 3.8
Va Routé 24 * Stewartsville Road 11,700 3.0
i Q‘ué_.R‘ éd 2 .?é'z"k%-"ay 18,600 0.5

Fxisting Lond Use Disivibuiion

The Wolf Creek watershed contains eleven existing specific land uses, but only 5 uses generally predominate: woods,
agriculture, and 1/2-, 1/3- and Hd-acre residential lots. Approximately 40% of the watershed is comprised of wooded

areas, 20% s agricndiueal and 25% 15 ] f-acre residential, 1/2- and 173~ acre residential land uses each comprise about

5% of the watershed. The remaining 5% of the watershed consists of the other 6 land uses which include pasture,

commercial, open space, |- and 2- acre residential and paved areas.
Developed Land Use Distribution

The Woll Creek watershed contains 11 developed speciiie land uses, bui only five uses predominate: rural preserve,
neighborhood conservation areas and low, medium and high density residential areas. Approximately 25% of the
developed conditions {Year 2020) watershed is comprised of rural preserve areas. Residential areas comprise 45% of
the watershed of whicl 20% is low density, 15% 15 high density and 10% s medium density, About 13% of the
watershed is planned o be neighborhood conservation areas. The remaining 13% of the watershed consists of open

space commercial areas, woods, and village center arcas,
Hydrolagy

The discharees for Wolf Creek were determined using the procedures described in Chapter 1. The watershed was

divided into 12 subbasins. Existing conditions discharges on Woll Creck are increased at the mouth by 90% for the 2-

vear storm, 40% for the 10-year storm and 25% for the 100-vear storm under developed conditions (Year 2020). This

increase is caused by the increase in regidential development in the watershed.
Moodiag
Hisiory of Flooding

Mo recorded flood discharges or high water marks were available on Wolfl Creck.
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Debris Blockage floodplain were identified as well as overtopped roads.

Debris blockage of structures can have a significant impact on upstream flooding, Community officials were contacted Mo significant areas of flooding were identified on Woll Creek. Several roads are overtopped by the 10-year flood and
about debris blockage on Wolf Creek and its tributarics. [Uwas determined that Woll Creek is not subject to signilican one house is partinlly within the 100-year floodplain, Table 2.16.1 summarizes these flooding problems.

‘debris biockage, therefore debris blockage was not analyzed on this stream.
Floodplain maps and flood profiles for Wolt Creek are presented in Volume 2 of this report. These maps and profiles

- 'j""s"(_}'{}iﬁ;#g: Problems depict 100-vear recurrence interval flooding conditions for future land use conditions.

" 'if?ib{?dfiﬁgfp;‘diﬂééns along Wolt Creek tor both existing and future land use conditions were identified for flood events

Cranging frontthe Z-vear recurrence interval to the 100-year recurvence interval storms. Buildings located in the

| Table 2161~ Flooding Problems for Bxisting and Developed Land Use Conditions Discharges

Problerm{s)
SRR Location
SN (HECWZ X-section) Lxisting Developed Possible Solutions
T Copditions . Condilions
Storm i of Sheds in flood area Same as existing Relocate and/or flocdproofl |
2-year G |
1 O-year 2 |
100-year 3
|
None Storm # of Houses in flood ares Fioodproef and/or elevate; Upstream detention to reduce
2-vear th frequency of flooding
[ (-vear {
HMGeyear 1
Niagara Road (1887}, S-vear overiops road Same as existing Enlarge structure and/or raise road
Hardy Drive {84823 10-vear overtops road S-year overtops road Fnlarge structure and/or raise road
Mountain View Road (17865) | {evear overtops road S-year overiops road Enlarge structure and/or raise road
MNote: .+ Unmodeled structure at Spring Grove Dirive between cross sections 14145 and 14475, Upstream structures may be impacted.




vizpdd Mitigation Measures

i o]

Hemajor ﬁmding problem on Wolf Creek involves flooding of three roads, There is no signiticant house or building
VA " '_Aﬂ“ USRS B T n el % SN & 5 s . " o 41 M )
ki {._3._3_?0; is problems. The solation (o the road Hlooding is 1o enlarge the structures or to raise the roads fo

5 : :“ -*g- SR LI There were N - st (i r Ty w34 .
Lii:uz:pf;ﬂ(.,ia_i_i;gn There were no good stormwater detention sites on Woll Creek because of the steep slope of

11




' :g.fﬁvé'z%ﬁﬁ}”?'ﬂ'ﬁ% 3. WATERSHED PLAN

The W;.‘atcmimd Plan was developed using the Hood mitigation analysis described in Chapter 1. The Watershed Plan

~

) 35?3(:_%{1 ‘% iméh retrofitting existing facilities to address existing flooding problems and construction of new lood

: .."am tio ugoﬁ z‘%i&fasm‘ﬁm Retrofiling existing structures, such as adding trash racks to culverts subject to debris blockage

: 'md mmi §‘y m r gxisting structures to provide stormwater detention, can be carried out with minimal effort and cost as

F :{,Omg} iiui £ Hﬂpi{;mun%ing new food mitization measures. New flood mitigation messures will require fusther

'[e':aammumﬂ analysis and in the case of flood control dams, the purchase of land rights to construet the facility,

= PE';m_ ﬁgvdﬁpmméﬂ

"E‘i'iz;‘:-_szﬁ:es‘sgiécd plan lists proposed projects for each watershed. The projects include stormwater management ponds,

Cvoad i gmmm ements, levees, debris control measures and foodprooling. bxcept for floodproating projecis, a cost

c?;té'n iix,, was prepared for each proposed project and the projects were rated to delermine the priority within each
'"‘gzmi%“ml The cost estimates, ratings and details on the rating sysiem are included in a separately published

addendum to this report. The shown i the watershed plans are based on engineening feasibility and include

s rehieved by the project, the project cost, design storm, environmental impact

o

several criterin number of structur

i

potentinl funding source and permittability of the project. Other intangible criteria are shown in the addendum and wil]

be rated by cach community as needed. The approximate number of structures recommended for floodproofing is also

mncluded in the watershed plan

Hlosdprooling

Many struciures are subject to periodic flooding where floodprooting, elevation, relocation or acguisition are the most

viable flood mitigation solution. An estimate of the number of structures for which these actions are warranted has

been prepared and is included in each watershed plan. For these structures 11 is recommended that GPS clevation
certiiicates be prepared to further define the appropriate mitigation strategy. The costs for floodproofing are not

H

included in the watershed plan. This section presents estimated costs for different floodproofing options which can be

used by the communities Lo determine the vishility of floodproofing alternatives.
{he Hoodproofing options were divided into three categories based on depth of flooding. These categories are

presented below:

Determining Factor Action Recommended Han

1 100-vear Hood depth =8 Purchase or relocate BEO000 - $125.000
2 100-vear flood depth 3-8 BElevate, relocate or purchase  $25.000 - $125,000
3 10G-year flood depth <3 Drey floodproot or elevaie S12.000 - 525,060

The floedprooting category tor each bullding to be Noodproofed was shown on the workmap and a total count ot the

buildings 1o be flocdproofied are meluded 1o the watershed plans for each stream.

The costs for floodprooting vary greatly among the floodproofing options. A de

oription of each foodprooting option

and an esthimated cost foliows.

Hoedproofing

Option Estimated Cosy

Purchase Buy and demolish the flood prone structure and moving the inhabitants to $125,000

another structure which is not flood prone

Reiocate Move the entire home oui of the floodplain, which involves placing it on B50.000
supports and then onto a truck bed and tansporting it to & new site located
cutside of the floodplain

Blevate Raise an entive structure above the Nood hazard, which involves placing a 525,000

cradle of steel beams under the structure, using jacks to raise the structure
o the desired height, constructing a new elevated foundation for the

structure and then lowering the structure onto s new foundation. Houses
with basements are more difficult to elevale beonuse the ulilities must be
floodprooted and the old basemant must be filled and is therefore

unusable.

126




Dy %'“.iﬂi)dpi"!.){)_f- Combine adjustruents and/or additions of features o buitdings that
eliminate or reduce the potential for flvod damage by keeping floodwaters
out of the structure. Some of the possible adjustments include: instailing
watertight shields for doors and windows, reinforcing walls, using of
membranes and other sealants o reduce seepage, and installing deainage
colipetion systems and check valves. This option usually reguires the

property owner 1o be responsible for installing some of the dry

floodprooting measures during a Hood event,

The floodproofing alternative to be used for a specific floodprone structure will depend on the depth of flooding, cost
and progerty owner preferences. Thercfore, such structure to be floodproofed should be addressed on a case bj_a,-‘ CAsE

bzzsés.’.:
3.1 COBACK OUREEK WATIRSHED PLAN

The watershed plan for Back Creek includes several stonmwater management ponds, road and culvert improvements,
and other flood mitigation measures. The ponds and other flood hazard mitigation measures are described in greater
detail in Section 2.1 of this report and are also shown on Figure 2,11, The Back Creek watershed is relatively
undeveloped so existing Tlooding problems are scattered along the straam and s tributaries, The ponds recommended
were iovaled nareas of Tuture development and witl help mutigate the increase in discharges caused by this
development, The roads identified for improvements are roads that are overtopped or inundated under existin

conditions. The projects m order of priority based on the rating sysiem are shown in Table 3011

Tabie 3.1.1 Hecommended Projects (or Watershed Plan
Estimated
Pioject Description Hating Cost
BACIE Raising and enlarging the Starkey Road Crossing - State Route %04 on

Hack Creck Tributary B to mect 0-year reguirenenis 67 5120,000
BACT] Stormwaler management pond on tributary east of Leslie 46 620,000

Estimated
Project [reseription Rating Cost
BACIS Raising and enlarging the Crescent Boulevard Crossing on Back Creek
Tributary B 1o meet H-year requirements 59 S10.000
HACHZ Ralsing and enlarging the Five Oaks Road erossing on Back Creek 1o
meet H-vear requirements 37 120,000
BALTS Raising Martins Creek Road slong Marting Creet to prevent looding of
the road during a 0-vear storm 51 270,000
BACHd Haising Twelve ("Clock Kaob Road along Little Back Creek 1o prevent
flocding of the road during o 10-vear storm 5l 360,000
BACOE Stormwaler management pond on tributary to Back Creek Tributary A
ear infersection of Buck Mountain Road (State Route 67%) and
saddlewood Roud 50 350,000
BALCEHY Stormwater management pond on tributary to Back Creek Tributary A
north of Clearbrook Lane (State Route 6745 A0 S4T70,000
BACID Stormwater management pond on tributary southwest of Leslie 46 $1,210.000
BACH2 Stormwater management pond on iribulary southwest of nlersection of
Old Mill Road and Best Mountain Road 46 THLGOG
BALDT Stormwater management pond on tributary west of Pine MNeedls Drive
{State Rouie 715) 46 §7206.000
BACH Stormwater management pond on tributary east of intersection of
Merriman Road {(State Route 613) and Cotton Hill Roead (Stale Route
H88) 46
BACHS Stormwater management pond on tributary west of Comiasse! Lane -
State Route 923 46 S510,000
BALCHA Stormwaler management pond on tributary southwest of Coleman Road
- State Route 735 445 £040,000
BACH] Stormwater manazement pond on Little Back Creek upstream of
confluence with Back Creek 46 £1,130.000
BALCHS Stormwater management pond on ributary nertheast of Wright along
Back Creek Road {State Route 676) 46 $1,230,000
TOTAL | $10,046,600




Floodprooiing

The number of buildings 1o be {loodprooted on sach stream lor each calegory of tloodproofing are summarized below:

Floodproofing Mumber of

Strearm Category

Buildings

Back Creek ] 48

2 51
3 31
Martins Creek ] &
2 §
3 2
Little Back Crosk i
2 13
3 5
Back Creek Tributary A 1 3
2 23
3 o
Back Creek Tributary B ] ¥
2 14
3 33
Totul 234

it the proposed ponds are built, approximately 70 of the above structures would not need 1o be floodproofed. The
buildings wentified for the various categories of floodproofing are identifled on the workimaps submitted as an

addendum 1o this report,

3.2 BARNHARDT UREEK WATERSHED PLAN

The watershed plan for Barnhardt Creek includes bridge and culvert improvements, and other flood mitigation
measures. Three ponds were also investigated but are not cost effective as shown in the table below. These ponds are

described in preater detall in Section 2.4 of this report and are also shown on Figure 241, The major flooding

problem in the Barnhardt Creek watershed is upstream of Ulectric Koad - Mate Route 419 in the Farmingdale
subdivision along Lakemont Dirive, Construction of all theee ponds will remove approximately 8 houses from the 10-
vear floodplain. Because oF this low number of houses removed from the floodplain and the high cost, the ponds do
not rate very high in the priority table below, Inthis watershed Hoodproofing of the houses is recommended over the
construction of the ponds, The projects o order of priority based on the rating system are shown in Table 3.2.1.

Table 3.2.1 Recommendsad Projects Tor Watershed Plan

Fatimated

Project Dreseriplion Hating Cost
BARLY Enlarging Keagy Road Crossing to mest 10-vear requireraents 75 | $90,000
BAROE Raising and Enlarging Lakemont Drive to meet 10-vear 67 220,600
| requirements and to remove upstream houses from 10-year
floodpiain
BARDT Eniarging Fleciric Road Crossing 1o meet 10-vear requirements o7 L2B0.060
BARTI Raising and Enlarging Grandin Road Bxiended to meet {-vear 67 $90,000
requarements
BARGS FEnlarging Cravens Creek Road Crossing to meet [-year 67 $210,000

reqirements and 1o remove upstrean houses from [0-year

flondplain

BARID Enlarging Meadow Creek Drive Crossing to meet 10-vear 59 $140,060
requircments
BAROS Pond ~ 800" upstream of Keagy Road removes 1-5 houses and 34 32,820,004

roads from H-vear floodplain

)
A




Fstimated The ponds are deseribed in greater detail in Section 2.3 of this report and are also shown on Figure 2.3.1. Butt Hollow
i 12 - "

EREEN : - Tty - Creck experiences some scattered flooding problems along West Main Street and Butt Hollow Road. The projects in
Project Deseriplion Rating Cost .

H
) . . B - . e order of priority based on the rating system are shown in Table 3.3.1.
BARDZ Pond ~ 1600 downstream of Meadow Creek Drive removes 123 46 51,030,000

houses from 16-year floodplam

IR — T : T T EE S o PO N S Tabie 3.3.1 Recommended Projects for Watershed Plan
BARGE 0 Pond = minle apstréam of Grandin Road Exfended removes 1= |46 00 54 110,060 - |
“Shouses from 10-vear Hoodplaiy - |
. . i Estimated |

TOTAL 9210000
Project Description Rating Lost
* Shaded project s not recommended and 15 not included 0 total but is shown for informational BUTO3 Raising and Enlarging the Butt Hollow Road crossing to meet 77 $50,000
purposes only. O-vear requirements and to prevent the Z-vear storm from

overtopping the road

Foodnroefing

i
2y
o

Pond upstream of Booher Drive to remove -5 houses from the 5910,000

100-vear Hoodplain
[ T enar O T R I TR S & S T T T — A S -y S, rarirert el P . . ) - ) . . o - .
The number of huildings to be Hoodprooled for each category ot Noodprooting are summarized below: BUTO Pond upstream of Lee Road to remove 1-5 houses from the 100- 50 1,720,000
Floodproofine Mumber of year floodplain
Stream Catepory Huildings TOTAL $2, 180,000
Rarnhard! Creek ! 4
Floodprooling
2 6 ' '

The sumber of buildings to be Hoodproofed for sach category of floodproofing are summarized below,

Totnl 4

if the proposed ponds are built, approximately 15 of the above structures would not need to be floodproofed. The
butidings dentified for the various categories of foodproofing are Wentified op the workmaps submitted as an

addendum {0 this report.

3.3 Burt HopLLOw CREPK WaATERsSHED PLAN

H

The watershed plan Tor Butt Hollow Creek includes two stormwater management ponds and a culvert improvement.




Floodprooting Mumber of

Stpeam Category Buildines
Buit Hollow Creek ] 0
2 4
3 26
Total 34

it the proposed ponds are built, approximately 10 of the above structures would not need to be floodprooted. The

buildings identified for the various categories of floodprooting are identified on the workmaps submitted as an

addendum to this report,

3.4 CARYVIN CREEK WATERSHED PLAN

The watershed plan for Carvin Creek includes three stormwater management ponds, one on Carvin Creek and two on

West Fork Carvin Creek, bridge and culver! improvements, and other flood mitigation measures. These ponds are
described in greater detail in Section 2.4 of this report and are also shows on Figure 2.4.1. The major floodin

problem in the Carvin Creek watershed is in the Sun Valley subdivision. Construciion of all three ponds will remove
approximately 50 houses from the [0U-yvear floodplain. The

projects in order of priority based on the rating system are

shown in Table 3,41,

Table 3.4.1 Recommended Projects for Watershed Plan
Estimated
Project Deseription Rating Cost
CARDY Clearing and snagging Curvin Creek upstream of Plantation Road
to control debris 57 530,000

,“\
=3
S
st
s
m

Retrofit of Alrport drop structure on West Fork Carvin Creek into

a stormwater management pond 75 404,004

{ CARDZ stormwater management pond on West Fork Carvin Creek

o3

upstream: of Pe

ers Creek Road, retrofit of existing culvert 74 31,300,000

Fleodproofing

Estimated
Project Deseription Rating Cost
CARG] Stormwater management pond on Carvin Creek -~ 2500
downstream of upstream Plantation Road crossing 74 $R10.060
CARDS Enlarging downstream Plantation Road crossing on Carvin Creek
to meel 10-vear design requirement &7 F110,000
CAROE Eanlargine Hugh Avenue crossing on Carvin Creek to meet 10-
' year design requirement &7 RTEL000
CARID Enlarging E)mih Divive crossing on West Fork Carvin Creek 1o
meet | 0-year design requirement 67 ' 80,000
CARDG Enlarging Hershberger “oad {lir()ssiizg on Carvin Creek 1o meet
Hieyear design requirames 67 $180,000
CARDS Raising U8, Route 11 along Deer Branch to prevent frequent
inundation oi roud 657 350,000
aRrgy Raising and enlarging Yerndale Road crossing on Carvin CUreek to
meet 1 D-vear design requirement > $150,000
CARLS Enlarging PFriendship Manor Entrance Road crossings on Deer
Branch to meet 10-vear design requirement 59 $170.000
CART2 Enlarging Plymouth Drive crossing on Dser Branch to meet 13-
vear design requirement and relieve upstream shmiuz 3(}0{&1‘1;:; 55 $220,000
CARL] Enlarging Church Entrance Road crossing on Deer Branch o
meet 10-vear design requirement 53 $130,060
TOTAL 54,010,000

The number of buildings to be floodproofed on each stream for each category of floodproofing are summarized below:

Flondprooiing

Sirgam Lategory Bui]
Carvin Creek ]

5

3

Mumber of

Idings
27
G
a7




West Fork Carvin Creek i 0
2 0

3 14

Deer Branch 1 ¥
2 0

5 )

Total 174

i the proposed ponds are bult, approximately 75 of the structures would not need o be floodproofed. The building

identified for the various categories of Hoodprooting are identified on the workmanps subimitted as an addsndum to this

& poz"i, .
3.5 Cory HOLLOW BROOK WATERSHED PLAN

The watershed plan for Cole Hollow Brook includes a stormwater management pond, bridge and culvert
improvements, and other flood mitigation measures. The pond is deseribed in greater detail in Section 2.5 ol this
report and s also shown on Figure 2.5.1. The major finoding srobloms in the Cole Hollow Hrook watershed are

upsiream of West Main Street and in the Michel subdivision downstream of Interstate 81, The projects m order of

priority based on the rating system are shown in Table 3.5.1,

Table 5.5.1 Recommended Projects for Watershed Plan

Project Deseription Rating Cost
§ 0L Raising and Enlarging Windsor Lane Crossing to meat 10-vear 75 $40,000

Estimated

requirements and remove 1-3 structures from 10-year floodplam

COLL2 Eularging West Main Street Crossing 1o meet Hevear 75 150,600

R

requirements and rermove -5 structures from 10-year floodplain

COLGY Stormwater Management Pond in Infersiate 81 Interchangs with 66 $380,000
Horner Lane - State Roule 619 10 remove 6-20 structures Trom

the [0-year floodplain

COLo3 Enlarging Horner Lane Crossing to meet 10-year requirements 549 $120, 004
and remove 1-5 structures from 10-vear floodplain
TOTAL $690,000

Hloodprosfing

The number of buildings to be floodproofed for each category of foodprooting are swmmarized below:

Floodprooiing Mumber of

Stream Lategory Buildings
Uole Hollow Brock i 0
2 9
3 a5
Total 44

if the proposed pond is built, approximately 10 of the above structures would net need 1o be flocdproofed. The
huildings wdentified for the various categorics of Hoodproofing are identified on the workmaps submitted as an

2]

addendum 1o this reporl




3.6

The watershed plan for Dy

ot aa: ﬁuud mitigation measures,

hﬂimﬁ

T iaﬂ ‘zm;(  flooding
) i?ii“/{éi %ouia remove approximately

appunmm{ch ! } ) houses from the

i iaa:r;c- p;‘mds are described in

Dy BRANCH WATERSHED PLAN

greater defail in Section 2.6 of this report and are

nroblems in the Dry Branch watershed are in the Hockman and Cam

75 houses from the |

H-vear floodplain. The projects in ot

©shown in T z.zoie’ _3.{5'. 1.

Table3.6.1

- Branch includes stormwater management ponds, bridge and culvert improvements, and

Three ponds were investigated but one is not cost effective as shown in the table

also shown on Flgure 2.6.1.

eron Court subdbvisions. Pond

-yvear floodplain and Pond DRY O3 would remove

der of prionity based on the rating sysiem are

The number of b

_Zg*;’{é:s;;%;r.nz’glmadmi Projects for Watershed Plan
R O o Fstimated
Project | Deseription Rating Cost
DRY05 | L c a, :J;de nof Carmollion Avenue, replacement of culvert at Carroliton 78 5640000
_'fwgm & channelization downsiream to remove over 20 houses from the
10—:}'*5321: floodplain
DREYDS Rais é;‘w a;ié enlarging Goodwin Avenue Crossing 1o meet [-vear 75 550,000
1.‘@{}%;11‘@;‘2‘%(:11&5
DRYOS Pond §1psh’cm:n of Interstate 81 Lo remove over 20 houses from the 1-vear 74 S1190,000
floodp fain
DRY ! Stormwater management pond to remove ~ 25 houses from {O-year 74 $1.560,000
ﬂéﬂ@ﬁp?aiﬂ
IRV Raising and bnlarging Frosty Lane Crossing to meet 10-vear requirements &7 $80,000
DRYO4 | Chanoel diversion from West Main Street 1o downstream of West Burwell &6 51,040,000
Street to remove 6-20 structures from the [G-year floodplain
DRYO3 Stormwater management pond 1o remove ~ 10 houses from the {0-year 62 180,000
flood p ain
Storm rmwaler mdwmnem pﬂnd ) auiu ':i'é}%ﬁfaﬁéa:r:d_'if_écim.rgé%i SR 46T BRR0,000.
TOTAL § $6.620.000

Shaded project is not recommended and is shown for informational purposes only. Not included in

total.

Floodprooling

buildings to be tloadprooted for each category of Mloodprooting are summasized below:

Ploodpreofioe Mumhber of

Stream {ategory Buildings
Dy Branch i 10
2 20
3 G
Total LE7

1 the proposed ponds are built, approximately 30 of the above structures would not need 1o be floodproofed. The

buildings identified for the various categories of floodprooting sre identified on the workmaps submitted as an

addendurm to this report.
37 {5150 BRANCH WATERSHED PLAN

The watershed plan for Gish Branch includes stormwater management ponds, bridge and culvert improvements, and

other flood mitigation measures. Three ponds were investigated but they are not cost effective as shown in the table

below, These ponds are deseribed in greater detail in Section 2.7 of this report and are also shown on Figure 2.7.1.

The major Hooding problem In the Gish Branch watershed 15 upstream of Kessler Mitl Road - State Route 630,

Construction of all three ponds will remove approximately 7 houses {rom the [0-vear floodplain. Because of this low

number of houses removed from the floodplain and the high cost, the ponds do not rate very high in the priosity table

below. In this watershed floodproofing of the houses Is reconumended over the constraction of the ponds. The projects

in order of priority based on the rating system are shown in Table 3.7 1.




Table 3.7.1

Tecommended Proiects for Watershed Plan

Floodproofing

The number

of buildings 1 be floodproofed for each category of floodproofing are summarized below:

included in total,

Finodproafing

Siream Category
{nigh Branch 1 O
2 5
3 9
Total 14

Fumber of

Esthpated
Progect Deseription Rating Lost
(iS04 Raising and enlarging Chamberlain Lane crossing to meet 10- 67 $120.000
vear requirements and remove upsiream houses from 10-year
Flocdplain
LEERIIN Raising and enlarging Parkdale Drive crossing to meet T-venr &7 S90.000
requirements
GIsG2 Stormwater Management pond to remove ~ 7 houses from 10- 62 $2.440.000
vear floodplain
GISOE Bemoving raibroad fill downstream of North Ml Road w 59 $350.000
remove 2 houses from 10-year Tloodplain
Z-{f};?;i}j%. :;.}:’(}é}j-ziéji"a:é:‘ﬁ’i@#é'ﬁ; hou%s fm n ﬁwf_x car ﬂoodpg{m‘e 0 % | '-':5(3{)(} .’}@G.'
: ui“a{ﬁi“f : :. ené o aiﬁmw 3 houses from 100-year ﬂ@od;éi """ C380 :-:3%69_&@90 a5
TOTAL 34,380,600

Shaded projects are shown for informational purposes only and are not recommendad. Not

i the proposed pond 1s built, approximately 4 of the above structures would not need o be

buildings identified for the various cat

addendum 1o this report.

RR Grapk CRELK WATERSHED PLAN

The watershed plan for Glade Creek includes a stormwater management pond on Cook Creck

improvements, and other flood mitigation measures. The ponds and othe

described in greater detail in Section 2.8 of this report and are also shown on Figure 2.8.1.

oroblem in the Glade Creek watershed 1s near the mouth dowastream of Gus W, Nicks Boulevard,

is not impacted by upstream ponds, so other flood hazard mitigation measures are recommended.

ot priority based on the rating system are shown in Table 3.8.1.

fioodproofed. The

egories of floodprooling are identified on the workmaps submitted as an

., road and culvert
7 flood hazard mitigation measures are

The major Hooding

This problem ares

The projects in order

Table 3.8.1 Recommended Projects for Watershed Plan
Estimated
Froject Dreseription Rating Cost
GLDo4 Adding flap gates to slorm sewers within the Town of Viston &
reduce house flooding 75 $310,0060
GLDO2 Raising TinkerKermit Avenue along Glade Creek 1o act as a levee o
protect houses along Dunkirk Avenue from backwater flooding
74 FIZ0.000
GLDIZ Raising and enlarging Dogwood Hill Road crossing on Glade Creek
Tributary A to meet [Q-yvear requirement &7 S80,000
GLDOS Haising Tinker Avenue upstream of Morfolk & Western railroad on
Ulade Creelc 1o act as a levee to remove ~ 6 buildings from the 100~ G2 340,000
vear floodplain
GLI0] Pond upstream of Challenger Avenue on Cook Creek to romove ~ 6
houses from 10-vear floodplain 62 51,640,600
GLD Rzzismg and enlarging Glade View Drive Crossing on Glade Creek
ributary A to meet 10-vear requirement 54 140,000




Estimated Floodproofing
h [* L: i -
Profeet Deseription Rating Cost
- ) ] i ] “. il - 1 e ﬁ t i Yoo tr { . i“i % . f’] . e Sire: f o ‘i'i ATe Oy g f“& .,é . i‘“ PRp— NP -:*(j i m}
L Salarging Spring Tree Drive Crossing on Glade Creek Tributary A to he aumber of buildings 1o be flosdprooted on each stream Tor each category of floodprooling are summarized below:
CRIELLF - v_‘,'_‘;,‘tj'}&’n AL wE ALY LAl U Gl o i iy i ] sy = o b
mest H-year requirament 59 S130.000
R g i!i_)@ij R Raising and enlarging Berkley Road on Glade Creek Tributary A to Floodproofing Mumber of
meet 10-vear requirement 3] F160.000 Stream Category Buildings
R < Baiine Rerkley ad alone Glade Creek to mee! 10ovear .- i
_ _ijf,.,i.?{)f?.._ el Haising Berkley Road along Glade Creek to meet 10-yewm Clade Creek g 47
: reguirements 549 5160000
2 44
CEGEDIE 0 | Raising and enlarging Belle Avenue crossing on Glade Creek
Tributary A to meet Ho-vear requirement A $180,000
CGLDO& T Ralsing Glade Creek Road on Glade Cresk 1o mest 10-year
RS < . Cook Creek ; 3
TrBgudrement 59 L8000 e
SGLITS s L Balarging Shopping Center Access Road on Glade Creek Tributary A . “ o
S Cto meet 1-year requirement 53 FH10.060 3 5
GLEIO 000 | Ralsing King Sweet along Glade Creek Tributary A to meet 10-vear
. 'ny‘_'."] e - Y E Y N - - R A
T reduirement 51 5350000 Glade Creek Tributary ] 0
GLDOE - Raising Gus W, Nicks Boulevard on Glade Creek to meet 10-vear Pay 9 3
“requirements 51 B390,000 . 5
% 2
GLDOS 0 | Raising Walnut Avenue on Glade Cresk to meet [0-vear requirement
47 51,390,000 7 7
Giade Creek Tributary B 1 {
TOTAL F5BG0.000
-y 1
) 2

Lad
-3

Total [

e
)

if the proposed levees are built along Glade Creek. approximately 40 structures would not need to be floodproofed. If
the proposed pond on Cook Creel is built, approximately 3 houses would not need to be Hoodproofed. The buildings
identified for the various categories of floodproofing are identified on the workmaps submtted as an addendom to this

report.




3.09 L L1k RUN WATERSHED PLAN

ésmmf flooding problem in the Lick Run w atershied 15 at the confluence of Lick and Trout Bun near Witliamson Road.

"ﬂ‘aé: Q%‘o}é'{:‘{s in order of priority based on the rating system are shown in Table 3.09.1

’_M,hh 5;@%@1 Fecommended Projects for Watershed Plan

The Wwatershed plan {or Lick Run includes bridge and culvert improverments and other flood mitigation measures, The

o | CSTIMATED
8 _'i’&%@é% m

DESCRIPTION RATING {COST
: %(“Ch'i ¢ Enlarging storm sewer system near Williamson Road and

Morfolk & Western Railroad to carry 100-yvear flow and preveat

Alooding of central business district | B4 55,220,000
Wi(?@ AT Raising and enlarging 10th Street crossing 1o meet 10-year
. “requirements 67 53200600
LICO6 - o Enlarging Frontage Road Crossing to meet Hi-vear
o ";‘éjicguii‘sﬂmm:s 59 F110.0058
LICO7 -1 Enlarging Sioux Ridge Road Crossing to meet 10-year
. | . r";{':qzsi;‘ci‘mcmg andl relieve structure fooding 58 $120,000
LICOs ol Enlarging Sheraton Access Road crossing to meet §0-vear
. requirements 55 $1306,000

arm oé H shbe wm %mau ﬁme;umﬂg eési of B

b P(md §o‘ '

' Rgz_u_tgé_

583{_]';" ERNPEE RS S G SRTD000

ond-upstream of Hersbiberger Road on western tribufary: 0 b0 46 0 0 ‘{%}7{ f}{s"

freols

TOTAL F7.720.640

Shaded projects are shown for informational purposes only and are not recommended. Not

weluded in total

Floodproofing

The number of bulldings to be floodproofed on cach stream for each category of floodproofing are summarized below,

floodprootfing Namber of

Stream Catesory Buildings
Lick Run | 41
2 64
3 37
Trout Run | {}
2 55
3 17
Total 218

The buildings wdentified for the various categories of floodprooting are identified on the workmaps submitted as an

addendun: to this report.

3098 MASON CRERK WATERSHED PLAN

The watershed plan Tor Mason Creek includes bridge and culvert improvements and other flood mitigation measures,

Mo feasibie pond sites were found in the Mason Creek walershed because of the proximity of the creek to Catawba

Valley Drive - State Rowle 3110 The major flooding problem in the Mason Creek watershed 15 near the Lakeside Plara
and i several tratler parks along the stream. The projects in order of priority based on the rating system are shown in

Table 3.16G.1.
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Table 3.11.1

Becommended Projects for Watershed Plan

Hating Estimated
Projoct Deseription Cost
LD Fnlarging Norfolk and Western Raitroad Crossing removes 75 $170,000
| upstream roads and 1-5 structures from 10-year floodpinin
MUDDS Raising and Enlarging Mudlick Road Crossing o meet [0-year 67 160,000
requirements
MG Stormpwater Management Poad upstream of Eleciric Road 62 $3,190,600
removes 6-20 houses from 10-year floodplain
MUDGG Raising and Balarging Halevan Road Crossing 1o meet [U-year 59 F150,000
requirements
MILIDOT Enlarging Crest Hill Drive Crossing to meet 1 0-year 59 $1E0,000
requirements
_Z ;i"’\/'i_zij'i){}? §?011d~80{} 'iipgiféﬁzm_ of Farmington Dzji?’é_"1‘4'3:1'11{')}»,?5_%:&;; 1-5 houses | 46 :_:. %32‘5@7008
MUBO3E Sfom | 460 | 81690.000
TOTAL $3.,670,000
Shaded projects are shown for informational purposes only and are not recommended. Not

Fioodproofing

Fhe number of builtdings fo be floodproofed for each category of floodprooling are summarized below:

included in total.

Finodproofing MNumber of

biream Category Baiidings
Mudlick Creek ] ]
2 38
3 34
Total 73

I the proposed pond MUDGT 1s built, approximately 10 of the above structures wonld not need to be floodprooted.
The buildings identified for the various categories of Hoodproofing are identified on the workmaps submitted as an

addendum to this report,

3.12 MEURzAY RUN WATERSHED PLAN

The watershed plan for Murray Run mcludes two stormwater management ponds, bridge and cujvert improvements,

and other flood mitigation measures. The ponds are described in greater detail in Section 2,12 of this report and are

e

also shown on Flgure 2,121, Murray Run experiences many seattcred flooding problems along Brandon Avenue, in
the Lakewood subdivision, al the Pebble Creek Apartments and in the Green Valley subdivision. The projects in order

of priority based on the rating syslem are shown in Table 3.12.1.

Tabie 3.12.1  Recommended Projects for Watershed Plan
Eatimated
Project Deseription Hating Cost
MURDS tnlarging Ogden Road Crossing to meet 10-year requirements | 67 $160,000
and to remove some of the upstream apartments from the 10-
year floodplain
MURGS Ealarging West Road Crossing to meet H-vear requirements &7 $80.000

0o




Fetimated 3.13 ORD BRANCH WATERSHED PLAN

Project Description Rating Cost
SALIROS Eplarring Crawford Road Crossing to meet [ -vear a7 TR0 000 The watershed plan for Ore Branch includes bridge and culvert improvements and other flood mitigation measures.
3 SR HE DY £ ¥ L &, ik A 1 3 o At
requirements and to remove some of the upstream houses from Two ponds were analyzed (OREO] and ORED2) but are not recommended in this watershed plan because they did not
the 10-year floodplain reduce flood discharges in the problem arca near the mouth of Ore Branch., These ponds are described in greator detail
MURDI Stormwater Management Pond upstream of Colonial Avenue in & £ 170,000 I Section 2.13 of this report. Ore Branch experiences flooding of commercial and indusirial areas near s confluence
R b 3 £ AVERERHIA L . Poadids HER g AVEDLUE iR 0yl T, FAAT, k¥
b RAT 2417 with the Roancke River. There is some flooding of residential arcas upstresm of Griffin Road, The projects in order of
Jeflferson Park in combination with MUROZ removes = - -
priorily based on the rating system are shown in Table 3,131,

| spproximately 20 houses {rom the [D-year floodplain

BMLTROZ Stormwater Management Pond upstream of the upstream 62 S1.0B0,000

P ‘ Table 3,131 Recommended Projects for Watershed Plan
Brambieton Avenue Crossing in Fishburn Park {see above)

TOTAL $4,160.000
Lstimated
Floodprooling Project Descrintion Hating Cost
OREID Raiging and Enlarging Broadway Avenue Crossing to mest 10- 67 FT0.000
The number of buildings 1o be Hoodprooled for cach category of Hoodproofing are summarized below: vear
OREGS Ralsing and Enlarging Wiley Dirive Crossing 1o meet H-yvear 67 3120600
Fioodyproofing Number of requirements and to remove some upstream buildings from the
Siream Cateoory Buiidings ' 2~ and [0-year floodplal
Murray Run i o ORESY Enlarging Woniu Street Crossing 1o remove some upsiream 75 L1T0.6G0
5 . butldings from the Z- and -vear floodplaing
3 a6 OREGS Raising and Enlarging Downstream Holdrens Warehiouse 71 $90,600
Crossings to meet 1U-vear requirements and to remove som
o o upstream butldings from the 2- and He-yvear floodplains
Total 57
| ORENT Raising and Enlarging Upstream Warehouse Crossings 1o meet 63 120,000
If the proposed ponds, MURGCT and MUROZ, are built, approximately 5 of the above structures would not need to be H-vear requirements and 10 rermnove some upstream buildings
floodproofed and depths of Hlooding on the other structures would be decreased. The buildings identified for the from the Z- and 10-year floodplains
various categories of floodproofing are identified on the workmaps submitted as an addendum to this report. ORLOE Raising and Enlarging Private Lumber Company Crossing 1o 63 £80.000
mest [G-vear requirements
Fasing and Enlarging Brandon Avenue Crossing to mest 10~ 54 270,000
year requiremnents and to remove some upstream buildings from
the 2- and 10-vear {loodplaing

‘




Fetimated 3.4 PETERS CREEK WATERSHED PLAN

Praject Description Rating Lost
OREO4 Raising and Enlarzing Holiday Inn Bridee to meet 10-vear 7% $2R0.000 The watershed plan for Peters Creek includes bridge and culverl improvements and other flood hazard mitigation
SRR, dinillis STATERNE RLIGG ) E: } ERRUS W S22 A
I"C&L}%iii‘ﬁmtiiilri and to remove some upstream buildings from the measures. The projects in order of priority based on the rating systen are shown in Figure 3.14.1,
2- and 10-vear floodplau
GREyh - Enjarging Parking Lot Culvert to meet 10-year requirements 35 $410.000 Table 3.14.1  Recommended Projects for Watershed Plan
nd to remove some upstream burldings from the 2- and 10-vear
tloodplains
S e I NN DS Fatimated
S Dntarging Reoyeling Yard Culvert tomeet 10-vear requirements{ - 740 00 ST HG000 o o ]
e oot Project Deseription Hating Cost
TOTAL $L610,000 e , . _ o o
PERIZ Raising Woodhaven Road along Peters Creek Tributary B to 73 580,000
, . . . L . - . meel Hi-vear requirements
* Shaded project notl recommended but shown {or informational purposes and not included in
, PTRZO Bnlarging Timberview Road Crossing on Peters Creek ; 75 $BO,GO0
total ging !
ributary A to meet [0-year requirsments
;@rgmﬂ-gmmﬁwy i PTROY Lower North Detention Basin 74 750,600
RS oy
IR Montolair Detention Basin 74 750,000
The number of buildings 1o be Hoodproofed for cach category of floodprooting are summarized beiow, PTR4 | Enlarging Morthwood Drive Crossing on Peters Creek Tributary G7 60,000
C 1o meet 10-year reguirements
Floodproofing Mumber of PRy Enlarging Unity Church Drive Crossing on Peters Creek 67 S60,000
Stream Category Buildings Tribulary A to meet H-vear requirements
Cire Hranch I Lo PTRO4 Raising and Enlarging Green Ridge Road Crossing to mest 10- &7 $H00,000
5 57 year requirements
3 74 FTRIS Raising and Enlarging Green Ridge Road Crossing on Paters o7 116,000
Creel Tributary C to meet 10-vear requirements
; b i
Total 62 PRI Falarging Green Ridge Road Crossing on Peters Creek 67 190,600
Tributary B 1o mest 10-year regquiraments
The buildings identified for the various categories of floodpreofing are mostly commercial and industrial businesses PTROS Raising and Enlarging Peters Creek Road Crossing to meet 10- 63 510,000
and are identified on the workmuaps submitted as an addendum to this report v 11
and are i ified on the workmaps submitted as an ade to this re vear requircments
PTROI Pond on Peters Creek Tributary A upsiream of Interstate 81 &2 $790,000
PYRO2 Pond on Peters Creek Tributary B upstream of Inferstate 81 62 | BBE0,000
133




Estimated

year requirsments

| Project Description Rating Cst
PIRIS Raising Laura Drive along Peters Creek Tribulary O to meet 10- 59 S1H0.040
year requirements
PTRGY Raising and enlarging Peach Tree Drive crossing to meet 10- 59 140,000
year requirements
PTROS Raising and enlarging Northwood Drive crossing 1o meet 10- 54 $140,000

PTRIY

Raising Loch Haven Road Crossing on Peters Creek Tributary

A to meel 10-vear requirements

5130004

to meet |O-vear requirements

PYROS Raising and enlarging Westside Boulevard crossing to meet 10+ 59 $160,000
vear requirements

PTRIE Raising Green Ridge Road along Peters Creek Tributary A and 55 £510.0060
Enlarping Green Rudge Road Crossing on Peters Creek
Tributary A 1o maeet 10-year requirements

PTROG Raising and enlarging Shenandosh Bible College Access Road 55 160,000
crossing to meet HWevear requirements

PIRIS Enlarging Embassy Drive Uressing on Peters Creek Tributary O 51 F370.000

Floodproofing

The number of buildings to be floodprooted for cach category of lloodproofing are summarized below:

TOTAL

$6,180,000

Floodpraofing

Blumber of

Stream Category Buildings
Peters Creck ] 1
2 87
3 BE
Peters Creek Tributary | {
A 2 0
3 3
Peters Creell Tributary B3 ! 0
2 0
3 4
Peters Creek Tributary O i a
2 i
3 2
Total 226

The buildings identified for floodproofing are dentified on the workmaps submitted as an addendum to this report.

3.1

L

TINKER CREEK WATERSHED PLAN

The watershed plan for Tinker Creek includes bridge and culvert improvements aud other tlood hazard mitigation

mersures. 1he projects in order of priority based on the rating svstem are shown in B




Table 3,151

f#tecommended Projects for Watershed Plan

Estimated
Project Description Haling Cost
TRRGT Raising Dale Avenue Crossing o meet [0-year requitements 75 S220.000
THROG Raising mammerview Drive Crossing to meet 1-year 59 E180.060
regulrements
TRRUY Raising and Enlarging 13th Street Crossing to meet 1-year 5] 400,600
reguirements
TKROS Raising Tinker Creek Lane along Tinker Creek to meet [0-year a1 F360,000
requirements
TOTAL $1.390,600

Flosdproofing

The number of buildings to be Noodproofad for sach category of Hoodprooting are summarized below:

The buildings wdentified for ficodproofing are identified on the workmaps submitied as an addendum to this report.

3.16

The watershed plan for Woll Creek includes bridge and culvert improvements and one structure to be Hoodproofed.

The projects in order of priorily based on the rating system are shown in Table 3.7

Floodproofing

Mumber of

Streat Latevory Buiidings
Tinker Creek i 36
2 53
3 59
Total 158

WOLFCREEK WATERSHED PLAN

1

6.1,

Table 3,161 Recommended Projects for Watershed Plan
Batimated
Project Vescription Hating Cost
WILEQD Enlarging Mountain View Road Crossing to meef [G-year 75 50000
requirements
WG] Enlarging Miagara Road Crossing to meet 10-vear requirements 67 550,000
W2 §...inlaz'gilﬂg Hardy Hoad Crossing 1o mest Hi-yvear requirements a7 B200,600

Floodproofing

The number of buildings to be floodprocled Tor each category of Hoodprooting are summarized below:

s

Floodproofing

Stream aterory
Wolf Creek | it
2 o
3 !
Total 1

1

TOTAL

Mumber of

 Buildings

$300,000

The building identified {or floodprooting is identitied on the workmaps submitted as an addendum 1o this report,

Lo
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CHAPTER 4 - BEGULATORY ISSUES

imvolve construction i waterways are typically regulated by the ULS. Avmy £

Projects that | 4 ‘orps of BEngineers under the

Clean Water Acl. Section 404 of the act requires a permit for the discharge of dredged or G material into the Walers

of the United States. The “Waters of the U5 mclude perennial and intermittent streams - anything with an ordinary

high water mark — as well as wetlands, The presence of a defined channel or “bed and bank™ situation is often used to

classily a siream as Waters of the U5, Wetlands are detined by the Corps and the Dnvironmental Protection Agency

{FPAY as “those areas that are inundated or saturated by surlace or groundwater at a frequency and duration sutticient

to support. and that under normal circumstances do support, a prevalence of vegetation typically ad miul for life

sulurated soil conditions. Wetlands geperally include swamps, marshes, bogs and similar areas” Wetlands are

delineated in the field through the application of the methodology 1 the 1987 Corps of Engineers Wetlands

)

Delineation Manual. This methodology requires that field indicators of hydrophyiic vegetation, hydric soils and

wetlands hydrology must be present for an area to be wdentified as a wetland,
A review of avaitlable information along with a reconnaissance-level field investigation was undertaken w determine
the presence and general extent of Waters of the U5, that could be affected by the various projects under evaluation,
Iaformetion reviewed included the USG5 7 Ve minute topographic quadrangles (o determine whe
waterway had been mapped as a perennial or intermittent stream and the U5, Fish and Wildlife Service National
Wetlands Inventory (NWH mapping. The NWmaps use the UB .G, 7 ¥ minuie quadrangles as a base map and
o

The NWi mapping for the

SEG060 (1

depict wetland areas identified through the use of color infrared aerial photographs.

Roanocke area was developed through the interpretation of photographs at a scale of 1 "= 4B33 taken in Apnil

1082, Wellands are wentified through vegetation, visible hydrology and peography and the maps note that they may

not include “simall wetlands and those obscured by dense forest cover™. The following tabulation sumimarizes the

information obtained from our review of the U.5.G.5, and NWI1 maps

ther the particular

Field
Watershed Facifity LIRCRE RN NWI Reviewed Comments
Back Creek BACOH Perannial e v Yolume Himited by paraliel road
BACOZ | Intermittent e
BACOS Perennial ¥ Henry Farms Read
BACHS | Intermittent moe v Small wetiand at base ol slope
BACES | Intermittent -~ e Hack Creek itsell s R3UB i this
ares
BACOS | Imtermittent |~ v Back {Creek itselt ts R3UB in this
area
Back Creek BACOT ¢ Intermittent e v Back Creek ftself is R3UB i this
area
BACOE | intermitient - v Back Creek itself is B3UB in this
area
BACDY | Intermiftent - v Cood volume 1o swale beside
Amanda Lane
BACIO | Intermittent e ¥
Barnhards BARO2 | intermittent o v Wide vallev section
Creek
BAROY ¢ Intermitient - Existing residence along stream
HARDS Perennial e ¥ Flat arca, many homes with
{culvert) flooding problems
Bult Hollow BUTOH Intermittent v
Creek
BUTOZ intermittent e v

ad

e




Fiefd

Watershed Facility LIRCR N IER%T Heviewed Comments
Carvin Creek CARDI Perennial RIUBH e Mature woodlands; sanitary sewer
along stream
CARDD Ponded/ e v LS of Peters Creek Road
Intermitient
CARGS Intermitient —men e Lixisting structure at airport
CARGS | Intermittent -
{culverts) ARDS Perennial RAUBH v Existing guad cuiveris
(clear & snag) | CAROY Perennial R3UBH
Caole Hollow COLGI Perennial - W Existing interchange
Dy Branch DRYOI Intermittent - ¥ Adeguate storage in hollow
DEY03Z | Intormitient - o Hanging Rock, G.C.
| Gish Branch GER02 fntermittent e e *Downstream of a perennial reach
* per U505, guad
(iade Creek 114301 frntermittent e Modified channel in this area
Lick Run LiC04 Intermittent e Twin 54" pipes take drainage
under new development
Mudhck ML ] Perenniai - ¥ Existing residence in floodplain
Creek
Murray Run RUKGL | intermittent - v Mew sanifary sewer
MURGZ 1 intermittent - ¥ in public park
Cire Branch ORDO3 o - W
OREG - e 4 Deep, steep hollow behind Kmart
Peters Creek PTREG] Intermittent e < Open location, recreational
factiry
PTROZ | Intermident - v Smadl wetland area noted in held

Firld
Watershed Facility LR P MW Heviewed Comments
Tinker Ureek TKROD ] Intermittent | RIUBH o COpen Hoodplain; large stream

TRRG2Z Porennial e PEOIA/PEMIA upstream
TRROS Perennial - o
TRROS | Infermittent v Small wetland area dfs from road
TROL | Intermittent - v PoSTFh downstrean

KRO6 § Intermittent e 4
TKROT | Intermitient - v Smatl existing pond on siie

As can be seen from the tabulation, the maiority of the proposed projects are on intermittent sireams. Twelbve are

proposed for streams designated as perennial by the USG5 while six are located in swales or drainageways with no
S48 desienation. Forty-nine sites being evaluated as potential project locations in the sumumer of 1996 were
Lye y o .

reviewed inthe Neld. The purpose of the reconnaissance-level investigation was 1o corroborate the USG5, and NWI

designations as well as to note the presence of any vegetated wetlands that were not depicted on the NWIE mapping

The review of the NW1 mapping indicated that few wetlands would be impacted by the proposed project and our field

investigation supported that conclusion. The NWI mapping depicts vegetated wetlands at or near only two of the

proposed project sites. These are TRRDZ and TRRU4, Small, primarily emergent wetlands were noted during our ficld

mvestigation at PTROZ, BACDS and TEROS. Any of these areas could be impacted by the fuciiities proposed at these

losations: measures to avoid or minimize impacts at these locations should be evaluated during the final design of these

nrojects.
hem had »

While very few of the proposed project locations had vegetated wetlands present, the fact that nearly all oft

defined channet (bed and banl) qualifies them as Waters of the U5, Thus, impacts 1o these waterways, whether it is

from the construction of cubankments for detention facilitics, or from the fills for new culverts will require

guthorization from the Corps of Engineers. Since the Corps of Engineers” jurisdiction under the Clean Water Act is

very broad, they have adopted a number of general permits that authorize certain activities in the Waters of the U5,

One groun of general permits 18 knowsn as the Nationwide Permits (NWP): the NWPs and their possible application |

the projects being studi

d in Roanoke are desceribad below,

Lad
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The NWPs are a type of general permit issued by the Corps designed to regulate certain activities having minimal
impact with little, if any, delay or paperwork. The NWPs are evaluated every five years and are either reissued,
modified, revoked or new ones issued. The current NWP program expives in January 1997 and a new program will be
in place by that time. Under the current NWP program, there are two permits that are particularly applicable to the type

of projects being evaluated.

NWE 26 allows {or the discharge of dredged or it material into headwaters or isolated Waters of the U5, Headwaters
are defined as nontidal rivers, streams, thelr impoundments and adiascent wetlands that are upstream of the point along
the river or streams where the average annual flow is less than five cuble feet per second, In Virginia, this has been
eguated to these waierbodies having a contributing drainage area of less than five square miles. Thus, the majority of

the projects being evaluated are located in the headwaters,

NWTP 26 currently allows for impacts of up to one acre with no notification to the Corps of Engineers. Projects
impacting between one and ten acres require notification, while those that impact over ten seres reguire individual

permit review, Notification requiremnents include contacting the 1.5, Fish & Wildlife Service and Virginia Department
of Historic Resources for information on endangered/threatened species and archacologic (historic) resources that could

be affected by the proposed project. However, these are included with the conditions that must be met for any NWP 1o

be valid, so it 1s prudent io coordinate the proposed projects with these agencies under any application of the NWP,

& number of the proposed projects were reviewed in the field on August 21, 1996 with dr. Thomas Leedon of the
MNorfolk District Corps of Engineers, Christiansburg field office. He concurred that while very few of the proposed
mrojects would impact vegetated wetlands, the majority were sited on waterways classified as Waters of the LIS, and

4

therefore required authorization. He also stated that NWP 26 would be the most expedient means of authorizing the
projects; the only question would be whether the projects are reviewed individually, by stream or watershed, or as one
entire project. The Corps must consider the cumulative mpact of the individual projects, each of which may only have
a minimal impact. in their decision process. As designs of the individual projects move forward, it is recommended

that Mr. Leedon be contacted {or verification that any impacts to the Waters of the L5, are authorized by NWP 26,

Mew road crossings can be authorized by NWP 14, This NWP has a number of provisions that must be met in order

for it 4o apply. The key provisions are brietly summarized below.

® The width of the [l 15 Himited o the minkmum necessary for the crossing.

” MNo more than ¥ acre of waters of the U.S. can be filled at a crossing.

° The linear extent of the 1ill in special aquatic sites, including wetlands, cannot exceed 200
feet.

s Filis 1 special aquatic sites require notification 1o the Corps

In addition to the provisions of each NWP, aif the NWPs have conditions that must be met i order {or the

authorization to be valid. A copy of the current NWPs 14 and 26, with their attendant conditions 13 included in the

appendices.

The Virginia Department of Eavironmental Quality has issued Water Quality Certifications to the Corps for NWPs
and 26, These certifications alse contain conditions that must be met. {2 narticular project does not comply with one
or more of the DEQ conditions, an individual water quality certification, in the form of a Virginia Water Protection

Permit, must be obiained, Copies of the DEQ cectitications for NW Ps 14 and 26 are also included in the appendices.
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