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INTRODUCTION

GENERAL

This report  covers the f lood si tuat ion along Meadow Creek
in the c i ty of  Char lot tesvi l le and in a port ion of  Albemarle

County,  Virginia.  The report  was prepared at  the request of  the
governing bodies of  Char lot tesvi l le and Albemarle County through

appl icat ion to the Commissioner of  the Div is ion of  Water Resources,
Department of Conservation and Economic Development of the

Commonweal th  o f  V i rg in ia .  I t s  purpose is  to  a id  in  de f in ing  loca l
f lood problems and in the best ut i l izat ion of  land subject  to over-

f low. The report  is  based on informat ion on rainfa ' I l ,  runoff ,
h istor ical  and current f lood heights,  and other technical  data

bear ing upon the occurrence and size of  f loods along Meadow Creek
in the study area.

The report  covers two signi f icant phases of  the f lood
problem. I t  f i rst  br ings together a record of  the largest known

f loods of  the past on Meadow Creek. Second, i t  t reats of  probable

future f loods: speci f ical ly,  the Intermediate Regional  Flood and
the Standard Project  Flood. The Intermediate Regional  Flood is one

having an average frequency of  occurrence in the order of  once in
100 years.  I t  is  determined from an ana. ' lys is of  known f loods on

Meadow Creek, and on other streams which have simi lar  physical  char-

acter ist ics and are in the same general  geographical  region. The

Standard Project  Flood is one of  rare occurrence and, on most

streams, is considerably larger than any f lood of  past occurrence.

However,  i t  should be considered in planning for use of  a f lood
p l  a i  n .



In problems concerned with the control of developments on

the f lood plains of  Meadow Creek, and in reaching decis ions on the

size of  f loods to consider for  th is purpose, appropr iate considera-

t ion should be given to the possible future occurrence of  f loods of

the s ize of  those exper ienced in the past,  the Intermediate Regional

Flood, and the Standard Project  Flood.

The report  contains maps, prof i les,  cross sect ions,  and
photographs which indicate the extent of  f looding that has been

exper ienced and that which might occur in the future along Meadow

Creek. These should prove helpful  in p ' lanning the best use of  f lood
plains.  From these data,  the depth of  probable f looding may be

determined from the recumence of the largest known floods or by

occumence of the Intermediate Regional or Standard Project Floods

at  any  loca t ion .  Wi th  th is  in fo rmat ion ,  f loor  leve ls  and o ther
cr i t ical  features of  structures may be planned high enough to avoid

f lood damage, or at  lower elevat ions wi th recogni t ion of  the chance

and hazard of  f looding.

The report  does not include plans for the solut ion of  f lood
problems. Rather,  i t  is  intended to provide the basis for  fur ther

study and p' lanning on the part  of  Char lot tesvi l le and Albemarle

County  in  a r r i v ing  a t  so lu t ions  to  min imize  vu lnerab i l i t y  to  f lood

damages. This might involve local  p lanning programs to guide devel-

opments by control l ing the type of  use made of  the f lood plain through

zoning and subdiv is ion regulat ions,  the construct ion of  f lood protec-

t ion works,  or  a combinat ion of  the two approaches.

t ' l
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INTERPRETATION OF DATA

The Nor fo lk  D is t r i c t  o f  the  Corps  o f  Eng ineers  w ' i l1 ,  upon

request ,  p rov ide  techn ica l  ass js tance to  Federa l ,  S ta te ,  and loca l

agenc ies  jn  the  jn te rpre ta t ion  and use o f  the  jn fo rmat jon  conta ined

here jn ,  and  w i l l  p rov ide  o ther  ava j lab le  f l ood  da ta  fo r  f l ood  p la in

management.
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SUMMARY OF FLOOD SITUATION

Meadow Creek is a smal l  stream located in Albemarle County

and char lo t tesv i l le ,  v j rg in ' ia .  The c reek  r i ses  in  A lbemar le

county  and f lows genera ' l1y  in  an  eas ter ly  d i rec t ion  pass jng  in  and

out of  Char lot tesvi l le several  t imes before emptyr ing into the

Rjvanna R iver  a t  Char lo t tesv j l le .  The dra inage area  and loca t ion

are  shown on  p la te  l .  The  fo l low ing  U.S .  Geo log ica i  Survey  quad-

rangle maps prov' ide coverage for the study area and drainage basin '

Contour  Inverva l  Sca le
Quad! angle MaP

Char ]o t tesv ' i l l e  Eas t ,  Va .

Charl  ot tesvi  I  
' l  
e l^ lest ,  Va .

20 feet

20 feet

(7t, m'i n )
(7t ,  mi n)

I  ;24 ,000

1 ;24 ,000

ln l i th  deve lopment  in  the  fo rm o f  res ident ja l  subd iv ' i s ions ,

shopp ing  centers ,  and severa l  smal l  indus t r ia l  p lan ts  occupy ing

over f i f ty  percent of  i ts  area, Meadow creek watershed may be con-

s idered  as  essent ia l l y  u rban in  charac ter '  For tunateJy 'most  deveJop-

ment in the watershed is on hjgh ground and not subject  to f lood

damage. Nevertheless,  there are a few scattered structures a ' long the

stream which have been ef fected by large f loods in the past and are

subject  to greater damage which cculd resul t  f rom the even larger

f loods expected jn the future.

Res jdents  a long the  r i ver  have been jn te rv iewed and news-

paper f . i les and h' istor ical  documents searched for informat ion concern-

i  ng past f l  oods .  From these i  nvest ' i  gat i  ons ,  avai  I  abl  e gag' ing records ,

and f rom s tud ies  o f  poss jb le  fu tu re  f loods ,  the  loca l  f lood  s i tua t ion

for  bo th  pas t  and fu tu re  f loods  has  been deve loped.  The fo l low ing

paragraphs  summar ize  the  s ign i f i can t  f ind ings  wh ich  are  d iscussed in

more  de ta j ' l  j n  succeed ing  sec t ions  o f  th is  repor t '
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THE GREATEST FL00D on Meadow Creek in the study area in recent

history was probably that of 0ctobeY 1942.

0THER LARGE FLO0DS. Rainfall records, records of f loods in other

streams in the v ic in i ty,  and other avai lab' le informat jon indicate

that large floods probab'ly occuryed on Meadow Creek in May 1924,

Apr i l  
. |937, 

September 1944, August 1955'  and August 
. l969.

INTERMEDIATE REGIONAL FL00D has an average return interval of once

in 100 years. Such a flood for Meadow Creek was determined by

empirical methods and checked for reasonableness by comparison with

frequency estimates determined for nearby streams of similar size

and drainage character ist ics for  which a number of  years of  stream-

f low records are avai lable.

STANDARD PRoJECT FL00D determinatiors indicate that f loods could occur

on Meadow Creek as much as I to 7 feet higher than the Intermediate

Regional  Flood crest .

FL00D DAMAGES that would result from recurrences of maior known

f ' loods would be substant ia l .  Extensive damage would be caused by

the Standard Proiect  Flood because of  i ts  wider extent '  greater

depth ,  and h igher  ve loc i t ies .



1 t

ther

cate

24,

0nce

wi th
ize

ream-

I occur
ia te

MAIN FL00D SEAS0N. l , l lh ' i le  minor  to  moderate f looding is  more prev-

a len t  jn  the  spr ing ,  the ' la rger  and more  in f requent  f loods  may

occur at  any t ' ime of  the year.  Most of  the higher f loods have re-
sul ted f rom heavy general  ra ' ins or f rom intense ra ' infal l  produced

by hur r icanes  or  o ther  s to rms o f  t rop ica i  o r ig in  wh ich  moved in to
the  area  f rom the  At lan t jc  o r  Gu l f  Coasts .  The s to rms o f  t rop ica ' l

o r ig in  a lmost  a lways  occur  dur ing  the  per iod  f rom May th rough

Novenber.

VEL0CITIES 0F I / , JATER dur ing  major  f loods  wou ld  be  dangerous ly  h igh  in

the  main  channe l  .  Ve loc ' i t ' i es  on  the  f lood  p la jn  wou ld  be  cons ider -

ab ly  lower  and wou ld  vary  w ide ly  depend ing  on  the  loca t ion .  Dur ing

a Standard  Pro jec t  F lood,  ve loc . i t ies  wou ld  be  ex t remely  dangerous

to  l j fe  and proper ty .  In  the  channe l  they  wou ld  range up  to  14

fee t  per  second and on  the  f lood  p la in  as  h igh  as  6  fee t  per  second.

Veloci t ' ies greater than three feet per second combined with depths

of  th ree  fee t  o r  g rea ter  a re  genera l l y  cons idered dangerous .

DURATI0N 0F FLOODS depend to some extent on the durat jon of  runoff
produc' ing rainfal l  over the drainage basin upstream from the study

area. Stages can r jse f rom normal low to extreme f lood peaks jn less

than  3  hours  fo l l ow ing  the  beg inn ing  o f  i n tense  ra in fa l l .  Dur ing  an

In te rmed ja te  Reg iona l  F lood,  the  s t ream cou ld  have a  max imum ra te  o f

r i se  o f  4 .5  fee t  per  hour ,  and rema ' in  above bank fu l l  s tage fo r  over

4  hours .  Dur ing  a  S tandard  Pro jec t  F lood,  the  s t ream cou ld  r i se  a l -

most  12  fee t ' in  about  4  hours  and wou ld  remain  above bank fu l l  s taqe

for over 6 hours.

)y
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HAZARDOUS C0NDITIONS woutd occur dur ing 
' large 

f loods as a resul t  of
h igh  ve loc i t ies ,  and deep f1ows.rap id ly  r i s ing  f loodwaters ,

FL00D DAMAGE PREVENTI0N MEASURES. As far as known there are no
exist ing,  author ized or proposed f lood control  or  re lated measures
in the study area or upstream in the watershed which wj l l  provide
signi f icant protect ' ion to the study area. There are no f lood plain
regu la t ions  present ly  in  e f fec t  in  A lbemar le  County  o r  Char lo t tesv i l le .

FUTURE FLOOD HEIGHTSthat would be reached i f  the Intermediate
Project Floods were to occur are shown onRegional  or  Standard

tab le  i .
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TABLE 1

RELATIVE FLOOD HEIGHTS

Fl ood

Di s tance
Above Mouth
of Strean--TeeT--

Es t' imated
Peak

Di s cha rqe
c .  f  . s .

l^later
Surface

El evat i  on
f6  m.s . l .

iate Regional

HOLMES AVENUE

3,590 6 ,400

l  0 ,2oo

346.3
350.  Ird Project

BMNDYWINE DRIVE

iate Regional

Project

l5 ,030 4,300

6,900

390.  7

393.  5

U. S. ROUTE 250 BYPASS

iate Regional 2 l  , l  l 0 3 ,600

5,800

4?6 .1

430 .3rrd Project
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1 GENEML qoNDITTONS AND PAST FL00DS

This  sec t ion  o f  the  repor t  inc ludes  a  h is to ry  o f  f ' l oods
on Meadow creek and a discussion of  general  condi t ions as they
app ly  to  the  f lood  s i tua t ion .

Area Covered

The area  inves t iga ted  ex tends  fo r  about  4 .5  mi les  a ]ong
both the north and south s ides of  Meadow creek beginning at  i ts
conf luence with Rivanna River.  The greater part  of  the study area
and dra inage bas ' in  i s  in  char lo t tesv i l le  w i th  the  remainder  in
A lbemar le  county .  The l jm i ts  o f  the  s tudy  area  are  shown on p la te  l .

Ex ten t  o f  F lood ing

For a s t ream of i  ts rer at i  ve ' ry smar r  s i  ze,  the f r  ood
p' l  a i  n al  ong Meadow creek ' is  except i  onal  1y wj  de. I  t  ranges i  n wi  dth
from a minimum of about 75 feet up to a maximum of about 700 feet
w i th  the  average w id th  be ing  about  350 to  400 fee t .  Genera l l y
speaking, the topography r ises abrupt ly at  the outer edge of  the
f lood p ]a" in .  Percentagewise ,  there fore ,  the  la rge  and in f requent
f loods  do  no t  inundate  subs tan t ia l l y  more  area  than is  covered in
the  smal le r  and more  f requent  f loods .

At the present t ime the f lood p1a' in along Meadow creek
is  no t  ex tens ive ly  deve loped and the  f lood  prob lem is  no t  ser ious .
Damage dur ing  pas t  f loods  in  the  s tudy  area  has  been l im i ted  to  the
few scattered bui ld ings and other structures such as roads and
br idges .  However ,  as  ava i lab le  s i tes  in  the  genera l  a rea  are  ex-
haus ted ,  p ressure  to  use  the  f lood  p la in  fo r  bu i ld ing  purposes  w i l l
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" inc rease.  The t ime ' l y  enac tment  o f  p roper  regu ' la t ' ions  to  cont ro l

fu r ther  deve lopment  w i l l  p revent  the  areas  f rom add ing  to  the  f lood
prob lem.  Moreover ,  as  the  watershed becomes more  urban ized and

roof tops ,  park ing  areas ,  s t ree ts  and o ther  imperv ious  sur faces  are
subs t i tu ted  fo r  the  ex ' i s t ing  na tura l  absorbent  a reas ,  there  v l i11
be more  runof f  p roduced f rom a  s to rm o f  g iven  s ' i ze .  F lood ing  to
grea ter  depths  and a t  more  f requent  in te rva ls  than be fore  can be

expected .

F lood ing  a ' long  the  en t j re  s tudy  area  genera l l y  occurs

as  a  resu l t  o f  p ro longed in tense ra in fa l l  over  Meadow Creek  water -
shed.  But ,  ser jous  f lood ing  o f  the  downst ream por t ion  o f  the  s tudy

area may occur  as  a  resu l t  o f  backwater  f rom the  R ivanna R iver  when-
ever  tha t  s t ream is  exper ienc ing  h igh  wate r .  0 f  course ,  bo th

luleadow Creek and the Rivanna River may exper ience high water

s jmu l taneous ly  wh ich  adds  to  the  prob lem on e i ther  s t ream.  However ,
because of  the t ime di f ference required for f loodwaters to concen-
t ra te  on  the  two watersheds ,  there  is  on ly  a  remote  poss ib i l i t y

tha t  f l ood  c res ts  o r ig ina t ing  f rom the  fa j r l y  la rge  R ivanna  R iver

bas jn  and,  by  compar ison,  the  much smal le r  Meadow Creek  watershed
wou ld  ever  co jnc ide  exac t l y  a t  the i r  con f luence .  Usua l l y ,  the  f l ood
crest  f rom Meadow Creek, precedes that f rom the Rivanna River by

severa l  hours  .

Sett l  ement

Data  on  se t t lement  o f  Char lo t tesv i l l e  C i t y  and  A lbemar le

County  have been ex t rac ted  f rom "Economic  Data  Summary , "  A lbemar le

County ,  da ted  June 
. |966.  

Th is  repor t  i s  ava i lab le  f rom the  Governor 's

0 f f j ce ,  O f f  i ce  o f  Admjn ' i s t ra t ' i on ,  D iv j s ' i on  o f  P iann ing ,  l0 l0  James

Mad json  Bu i ld ing ,  R ichmond,  V i rg in ia  23219 .
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( -

r i  I  I



County  in  1744.
es tabl  i  shed

Arbemarre county and the ci  ty of  charrot tesvi  r . re are
separate governmental  uni ts.

The County  Board  o f  Superv isors ,  cons is t ing  o f  represent -
a t i ves  e lec ted  by  the  qua l i f ied  vo ters ,  i s  the  govern ing  body  o f
A lbemar le  county .  One representa t ive  is  chosen f rom each o f  s ix
mag is te r ia l  d is t r i c ts  in to  wh ich  the  county  i s  d iv ided.  The admin-
is t ra t i ve  and bus iness  a f fa i rs  o f  the  county  a re  car r ied  ou t  by  a
county execut ive who is appointed by,  and serves at  the pleasure
of ,  the  Board  o f  Superv isors .

Char lo t tesv i l l e ,  a  c i t y  0 f  the  f i r s t  c lass ,  opera tes
under  the  counc i l -manager  fo rm o f  government .  The counc i l  cons is ts
of  f ive members who are elected at  rarge by the quar i f ied voters
of the c i ty.  The counci ' l  e lects one of  i ts  members to serve as
mayor.  Administrat ive and execut ive powers of  the government are
placed in the hands of  the c i ty manager who is appointed by,  and
serves  a t  the  p leasure ,  o f  the  c i ty  counc i l .  The counc i r  re ta ins
a l l  l eg is la t i ve  func t ions  and  powers .

Both  char ro t tesv i i le  and Arbemarre  county  have ac t ive
p lann ing  commiss ions .  The county  has  enac ted  subd iv is ion  regu la -
t ions .  char lo t tesv i l l e  has  adop ted  a  zon ing  o rd inance ,  subd iv i s ion
regulat ions and a comprehensive plan for future growth.

Albemarl  e
wh i  ch  r i vers  ,  I  akes ,

Albemarle County
Sett lement here began about
in 1762 and incorporated as

was formed from Goochland
1734.  Char lo t tesv i ' l l e  was
a  c i t y  in  IBBB.

County has a total  area of
and streams make up about 6

745 square  mi les  o f
square  mi  I  es  .  Over
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of the county is forested. Lumbering, mi l lwork,  and other wood

tr ies are important to the economy of  the area. However,  ' in

nt  years,  more emphasis has been p' laced on l ivestock rais ' ing

da i ry ing .  In  Char lo t tesv i l le ,  manufac tup ing  has  grown in  recent

,s .  Produc ts  inc ]ude mach inery ,  e lec t ron ic  dev jces ,  fabr ics ,

i fe l ,  s tock  feeds ,  f lour ,  sc ' ien t j f i c  ins t ruments  and many o thers '

l i j n ivers i ty  o f  V i rg in ia ,  w i th  i t s  many re la ted  en terpr ises ,  i s

arges t  s ing le  bus iness  in  A lbemar le  County .

Table 2 gives populat ion stat ' is t jcs pert inent to the study

TABLE 2

POPULATION

,Communi.ty I 940 I 950 I 960 I  970

rle CountY 24,652

I  9 ,400ottesvi ' l le C' i tY

Prevent ion Measures

The Nor fo lk  D is t r i c t  CorPs

ng the  f lood  s i tua t ion  jn  the

i s curuently
River  Bas in and
Rjvanna River  Bas in,

26,662 30,969

25,969 29,427

I  e65

32,882 37,.l07

37,717 38,047

I
I
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r
[ 0ver

of Engineers

ent i re James

so lved.  Theby which flood Problems maY be
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of  wh ich  Meadow Creek  Watershed is  a  par t ,  i s  inc luded in  the  s tudy .F ind ings  and recommendat ions  w i th  respec t  to  f rood probrems,  w i ,  beinc luded in  a  comprehens ive  r i ver  bas in  repor t .

when comp' re ted ,  s tud ies  underway in  the  R ivanna R iver  Bas incou ld  show tha t  i t  may be  feas ib le  to  p rov ide  f lood  pro tec t ion  a t  somelocat ions  ih  the  fo rm o f  dams, ' revees ,  channer  improvements ,  o r  s im i ra rdev ices .  In  th is  connect ion ,  i t  shou ld  be  kept  in  mind  tha t  such mea_sures  are  normal ly  under taken on ly  when i t  can  be  c lear ' l y  i l l us t ra tedthat the benef i ts to be der ived from the provis ion of  these structure5,exceed the  cos t  o f  cons t ruc t ing  and main ta in ing  them.  A t  the  presentt ime, studies are not far  enough advanced to permrt  th is type of  aneva lua t ion  fo r  p ro jec ts  be ing  cons idered in  the  R ivanna R iver  Bas in .

In the rarge number of  cases whereby an economicar sorut ionto the f rood problem cannot be obtained through structurar measures,  themost ef fect ive means of  dear ing wi th the problem is through sound froodp la in  management  p rac t ices .  These usuar ly  invorve  the  adopt ion  o f  someform o f  land  use cont ro r ,  such as  a  f rood pra in  o rd inance,  wh ich  can beused to  e f fec t i very  gu ide  and regu la te  deveropment  on  the  f rood pra in .

char ro t tesv i te  c i ty  and Arbemarre  county  have no t  adoptedany form of regulatory ordinance pertaining to the use or or deve.rop_ment  on  the  f rood p la ins .  However ,  o f f i c ia rs  o f  bo th  communi t ies  haveexpressed an interest  in the formurat ion and adopt ion of  such ameasure '  The da ta  conta ined in  th is  repor t  p rov ide  the  bas is  fo r  soundland use p lann ing  and cont ro l  in  the  area  s tud ied .
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Fl ood f. larni ng Forecas ts

The  Nat jona l  wea ther  Serv jce  ma in ta jns  a  f l ood  warn ing

p lan  fo r  the  s tudy  area .  I r lhenever  f loods  th rea ten ,  the  Serv ice  jssues

warn ings  and fo recas ts  fo r  R ivanna R iver  Bas jn  and j t s  t r jbu tar ies

through the normal news media.

The Strejrm and ' its VaUeY

Meadow Creek  tJa tershed covers  an  area  o f  9 .2  square  mi les .

I t  i s  l oca ted ' in  the  ia rger  R jvanna  R jver  Bas ' in  near  Char lo t tesv i l l e ,

V i rg in ia  as  shown on  p la te  l .  The  wate rshed  i s  i r regu la r l y  shaped ,

has  a  leng th  o f  abou t  3 .8  m i les  and  a  max jmum w id th  o f  abou t  3 .8

mi les  near  i t s  cen ter .

Meadow Creek  and i t s  watershed area  l ie  a l together  w j th jn

A lbemar le  County  and the  c i ty  o f  Char lo t tesv j l le .  The s t ream f lows

genera l l y  in  an  eas ter ly  d i rec t jon  fo r  about  6  m ' i les  to  j t s  con f lu -

ence w i th  the  main  s tem o f  the  R ivanna R iver  in  Char lo t tesv ' i ' l l e .

The pr inc ipa l  t r ibu tary  i s  Schenks  Branch wh jch  merges  w j th  Meadow

Creek  about  
. | .3  

mj les  ups t ream f rom the  conf luence o f  Meadow Creek

w'i th the Ri van n a Ri ve r.

Meadow Creek fnjatershed I  i  es whol  ly wi  th i  n the phys' iographi  c

reg ion  known as  the  P iedmont  P la teau.  The P iedn ion t  P la teau is  lo -

ca ted  eas t  o f  the  B lue  R idge  Mounta ' ins .  The  land  s lopes  g radua l l y

eas tward  f rom the  base o f  the  mounta ' ins  and is  charac ter ized  by  ro l ' l i ng

te r ra in  r r , i th  e leva t ' ions  rang ing  f rom 
, |000 

fee t  above mean sea leve l

jn  the  foo th j l l s  to  300  fee t  near  the  eas te rn  l im i t s  o f  the  p la teau .

I t ' i s  t raversed  by  h igh ' lands  wh ich  a re  cu t  by  numerous  sma l l  va l leys .
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rl 3 g ives  dra inage area  a t se lec ted  po in ts  a iong
Tab le

Meadow Creek.

TABL.E 3
DMINAGE AREAS

I'|EAD0W CREEK

Locati o!

Mouth

Va. Route 63]
Southern Rai lway
U. S. Route 250 Bypass

Di s tance
Above Mouth
Meadow Creek.-.--.-.--

Ieet

\J

6,460

11,770

2 l  , ' l  l 0

Drai  nage
Area

lq.- ml:

9 .2

8 .4

5 .2

2 .7

P la tes  5 ,  6 ,  7 ,  g ,
f lood ing .  Deve lopment  inc ludes
bu'i ' l  di ngs . Some s tructures on
by  f loods  in  the  pas t .

and 9 show areas that are subject  to
res ident ia l ,  commerc ia ' l  and  indus t r ia l
the  f lood  p la in  have been damaged

seven highway br idges and one ra, i iway br idge cross
Meadow creek  in  the  s tudy  area .  Tab le  4  l i s ts  per t inent  e leva t ions
for these structures and shows their  re lat ion to the crests of  the
In te rmed ia te  Reg iona l  and s tandard  pro jec t  Froods .

12
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Table 4 shows that on Meadow Creek in the study area,
on ly  the  Park  S t ree t  c ross ing  (Va.  Rte  63 . | )  i s  comple te ly  above
the  leve l  o f  expec ted  f lood ing .  The Ho lmes Avenue c ross ing  wou ld  be
inundated to a depth of  about two feet dur ing the intermediate
Reg jona1 F lood and to  about  s ' i x  fee t  in  the  s tandard  pro jec t  F lood.
The Southern Raj lway orossing v,rould not be ef fected by the
In te rmed ja te  Reg iona l  F lood bu t  dur ing  the  h igher  S tandard  pro jec t

F lood,  water  wou ld  r j se  to  about  s jx  fee t  above the  top  o f  the  cu l -
ver t  a t  th ' i s  loca t ion .  The Brandywine Dr jve  c ross ing  wou ld  rema. in
open dur ing  the  In tenned ia te  Reg iona l  F lood bu t  wou ld  be  ' impass ib le

dur ing  the  s tandard  Pro jec t  F lood.  Hydrauf  i c  Road wou ld  be  c losed
to  t ra f f i c  dur ing  bo th  the  In te rmed ia te  Reg iona l  F lood and Standard
Pro jec t  F lood.  The U.  s .  250 By-Pass  cu lver ts  can accommodate  the
Intermedjate Regional  Flood but the carry ing capac" i ty of  the two
concre te  cu lver ts  a t  th is  loca t jon  wou ' ld  be  exceeded dur ing  the
s tandard  Pro jec t  F loode caus ing  the  roadway to  be  inundated  to  about
one foot of  depth.  The roadways at  two recent ly constructed culvert-
type  c ross ings  near  the  ups t ream l im i ts  o f  the  s tudy  area  wou ld  be
f loodec l  dur ing  the  s tandard  Pro jec t  F lood.  The roadway 1eve1 o f  down-
s t ream s t ruc ture  wou ld  be  above the  leve l  o f  the  In te rmed ia te
Reg iona l  F lood bu t  the  ups t ream cross ing  wou ld  be  f looded jn  th is
evenI .

F igures  l ,  2 ,  3 ,  and  4  a re
and cu lver ts  wh ich  car ry  h ighways  and
area.

Obst ruc t ' ions  to  F lood F low

photographs  o f  the  br idges

the  ra i1way across  the  s tudy

on  p la tes  9 ,  
. l 0 ,  

and  l l  show

cross Meadow Creek produce

Tab le

tha t  t he  b r i dges

4  and  t he  p ro f i l e s

and  cu l ve r t s  wh i ch

I J



s ign i f i can t  backwater  e f fec ts .  For  example ,  a t  Hormes Avenue,Park Street Southern Rai lway, Brandywine Drive,  Hydrau.r ic Road,u .  s .  250 By-pass ,  and the  two curver ts  near  the  ups t ream r im i ts  o fthe study area, the increase in f rood heights at t r ibuted to thes t ream c ross ings  wou ld  be  3 .0 ,  5 . . l ,  . | . 4 ,  
3 .5 ,  3 .g ,  3 .9 ,3 .4  andl  '4 feet '  respect ively,  dur inq the Intermediate Regional  Flood and0 .6 ,  6 .5 ,  6 .6 ,  3 .8 ,  3 .9 ,  5 .4 ,  3 .7  and  3 .4 r  respec t i ve ly , fo r  theStandard project  Flood. Fortunately,  however,  the average streamslope in  the  s tudy  area  is  ra ther  s teep wh ich ,  in  most  cases ,  tendsto diminish the backwater ef fects produced by the stream crossingsqu i te  rap id ly  in  an  ups t ream d i rec t ion .

prans  fo r  the  cons t ruc t ion  o f  new s t ream cross ings  orrep lacement  o f  ex is t ing  ones  shourd  cons ider  the  poss ib re  adverseeffects on frood stages which may be caused by restr ict ing theayai  lable waterway area.

14
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FLOOD SITUATION

Flood Records

There are no records of  stream st ;Meadow creek. Severat hishwater marks ,... ,t:::ril :;ilt|i:tri:;,and the i r  e reva t ions  de termined fo ror^ r ing  the  modera te  f lood ing  o fl9  August  . l969 .  
In fo rmat ion  on  o ther  f loodswith rocar residents have estabrished onrv thl; l . l l i l .  #Til:r,f roods  have occur red  on  Meadow creek  w i th in  recent  h is to ry .  Thosein te rv iewed were  uncer ta in  as  to  the  exac t  da tes  o f  these events .S t reamf low records  are  ava j lab le  fo r  nearby  s t reams,  jnc lud inq  theRjvanna R iver ,  Schenks  Branch (a  smal l  t r ibu tarY o f  Meadow Creet<) ,Mechum River,  North Fork Moornrans Rjver,  and the South Fork ofR ivanna R iver '  These records  together  w i th  a rea  prec ip j ta t ion  recordsprov ide  the  bes t  means o f  es t imat ing  the  probabre  da tes  o f  s ign i f i -cant f looding on r4eadow creek. For examp.le,  the rargest f rood knownto  have happened on  the  R ivanna R iver  a t  char ro t tesv i i le  was  tha to f  r6  0c tober  1g4?.  Ra in fa ,  assoc ia ted  w i th  th is  f rood was heav ies tin  the  immedja te  Char lo t tesv j l le  a rea .  There fore ,  desp i te  the  fac ttha t  none  o f  the  ava i rabre  accoun ts  o f  th i s  f rood  make  spec i f i cment ion of  heavy runoff  over the Meadow Creek watershed, f looding

; i . j : ]s  
stream was aJso undoubted'rv severe dur ins the 0ctob er 1e42

F lood Staqes  and D ischarges

peak s tages  and d ischarges  recorded by  the  u .  s .  Geo l0g ica lSurvev  are  ava i rabre  fo r  severar  , ; ; . r ; " ; ; J  in  rhe  v ic in i ty  o fMeadow creek'  These records refJect  the f rood history of  the generararea  and are  reasonab ly  ind ica t ive  o f  the  f requency  o f  occur renceof f loods to be expected on Meadow Creek.

j
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Ava i lab le  peak  s tages  and d ischarges  fo r  gag ing  s ta t ions

ra and Charlot tesv' i l le on the Rivanna River are shown on

;5  and  6 ,  respec t i ve ly .  Tab tes  7 ,8 ,9 ,  and  l0  show f lood

tages and discharges for Mechum Rjver near Ivy,  North Fork,

River near l , . lh i tehal l ,  South Fork Rivanna R' iver near

i l ' l e ,  and schenks  Branch a t  char lo t tesv i l le ,  respec t ive ly .
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Tab le  5  inc ludes  a l
o f  17  fee t  a t  the  pa lmyra  U.
I  oca ted  a t  r i ver  i , r i  I  e  

. l5 .56 .

square  m i  les  .

I  reccrded f loods  above bank fu l l  s tageS.  Geo log ica ' l  Survey  gag ing  s ta t ion
The  d ra inage  a rea  a t  th i s  po in t  i s  675

TABLE 5-
FLOOD CREST ELEVATIONS OF FLOODS

RiVANNA RIVER AT PALIIYRA, VA.

September .17,  
1934

uecember l ,  jg34
uanuary  23 ,  . l935
september  6 ,  l93S
..ranuary 3, .|936

.January I9,  lg36
Tufclr  18, , .  1936
ucrober  lg ,  . |936
. . ranuary  21 ,  jg37
reoruary 22, lg37

fnr i t  26,  ig37
Uctober  20 ,  lg37
/ \ugus t  l l ,  j940
Hugus t  9 ,  j g4T
uctober  . l6 ,  j94Z

S ept_ember 1 9, I944
Apr l  I  l ,  j g4 \
Hugus t  4 ,  j g4g
uecember 4,  1g4B
uecember  31 ,  l 94g

March 23,  jg4g
Augus t  . l 5 ,  

l g4g
uecember 5,  

. I950
.tun e 

'l 
0, I 95.l

February 4,  lg5 l

Date o. f  Crest Gaqe lJei  qh t
Tee t

?4 .75
2A.60
20 .17
26 .27
20.54

t  9 .53
29.26
tB .  t9
t9 .65
17 .05

33 .35
23.45
21.78
18 .  59
36  .5

30  .5
21  .54
22 .9
26 .78
18 .27

19  .25
21  .70
21  .55
21  .13
17 .38

,g##*T
235.14
230.99
230.56
236.66
230.  93

229 .92
239.65
228.58
230 .a4
227 .44

243.74
233.84
232  .17
228.98
?46 aa

24A.89
?31 .93
233.29
237 .17
228.66

229 .64
232 .09
231 .94
231.52
227  .77

24,aaD
13,200
I  2 ,800
29,ooo
I  3 ,900

1? ,400
39,  900
I  0 ,  600
I  2 ,500
g,  330

56,700
20,000
I  6 ,300
I  I  ,400
79, 000

3 9,  600
I  6 ,900
I  g ,800
28, 800
I  0 ,  700

I  I  ,9oo
17,200
I  7 ,000
I  5 ,900
I  I  ,000

a l
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TABLE 5  (Cont 'd )

FLOOD CREST ELEVATIONS OF FLOODS

RIVANNA RIVER AT PALMYRAVA.

-

24,aaa
13,200
I  2 ,800
29,000
1 3 ,900

12,400
39,9oo
10,600
t2 ,500
9,330

i6,700
t0,000
6,3oo
J ,4oo
B, ooo

t ,600
5,900
1,800
l,800
t,700
!

ro 900
I 200
I 000
ie00
1000

Date of Crest

12, 1952
t  19 ,  

. |955

l ,  
. | 959

. |9 ,1960
. |3 ,  

l96 l

e r  2 l ,  196 l
13, 1962
12, 

. l963

rV B, 1965
B, 1967

t 20, 
.|969

Gage He igh t
feet

17 .80
29 .00
20.41
18.27
17 .83

24.27. |7 .  
90

18 .  63
21 .77
I  B .4 l
39 .85

El evat i  on
feei l  m. s.  I  .

?28 .19
?39.39
230.80
228.66
228.22

234.66
228.29
229.02
232 .16
228.80
250.24

Di sch arqe
c . f . s . (a )

.l .| 
,400

34,800
I  5 ,700
12,700.|  
2,1 00

22,gf f i
12,200. |3 ,1  

00
18,000
1 2 ,800
98,700

Minor inconsi  stenc' ies in data
stage-discharge rel  at i  onshi  P.

due to per iodic changes in

23



Tabr e 6 shor^rs annuar peak stages and di  scharges betweenFebruary  rg25 and May ' rg34 fo r  the  u .  s .  Geo. rog ica l  survey  gag ings ta t ion  a t  char ro t tesv i te .  The dra inage area  a t  th is  gage(R ivanna  R jver  M i le  36 . . | )  i s  507  square  m i les .

TABLE 6
FLOODCREST ELEVATIONS OF FLOODS

RiVANNA RIVER BELOt4,MOORES CREEK, NEARCHARLOTTESV I LLE VA.

November .l6., 
] '9}6

0ctober 4,  1927
Apri i  ZB, lgZB

Apr i l  16 ,  l gTg
i' larch B, . l930

Ju ly  25 ,  l93 l

0c tober  lZ ,  jg3 l
Apr i l  17 ,  1933
September 17, . |934

.!!gvationree t ,m.s .1 .

304.  86
304.73
303 .70

307.  05
302.20
303 .90

307. 90
309 .40
311  .90

Date  o f  Cres t Gage_ Hei ght
ree t

i l . 96
n .83
10  .80

14 .15
9 .30

11 .00

15 .00
t6 .50
t9

8 ,790
g ,570
7 ,490

I  I  ,200
5 ,990
7 ,690

12 , . |  00
I  3 ,900
lB ,000
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etween
gagi ng

Table 7 includes al l  recorded fJoods above bankful l  stage
feet at  the U. S. Geo' log' ical  Survey gaging stat ion on the Mechum

near  l vy ,  V i rg in ia .  The dra inage area  a t  the  gage is  97  sguare

and the  a l t i tude  is  440 fee t  mean sea leve l .

TABLE 7

FL00p cREsT ELEVATIoNS 0F FLpopS
MECHUM RIVER NEAR IVY. VA.t4.

--

isc ha rge
c . t . s .

8,790
8,570
7,490

11,zao
5,990
7,690

2,1  00
3,800a

Date of Crest

. |5 ,  . l942

30,  1942
lB,  

. |944
'18, 't 

945't948

I 948
4,  l  g4g
. |3 ,  . l950

4,  l  95o
30,  I  959

Gaqe  He iqh t..+

feet

30 .3. l0 .8

21  .9
9 .32
9 .58

10 .9
14 .7. |6 .8

16.28. l8 .05

Di scharge
c . f . s .

20 ,000
3 ,030

I  0 ,600
2 ,360
2 1740

3 ,490
5 ,340
6 ,330
5 ,990
7,200
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Tabre  B incrudes  the  annuar  peak  d ischarges  a t  the  u .  s .Geological  Survey gaging stat ion on the North Fork Moormans Rivernear  l ' Jh i tehar ' r  ,  v i rg in ia .  The dra inage area  is  , .4  sguare  mi lesand the  a l t i tude  o f  the  gage is  999 fee t  mean sea leve l .

TABLE B-
ANNUAL PEAK DISCHARGES

NORTH FORKMOoRMANS RIVER NEIR IjHITEHALL, VA.

Date of Crell

0c tober  15 ,  jg4Z
reoruary 4,  jgsz
March  24 ,  . l953
March 1,  I  954
August  lg ,  . l955

October  3 . l , . l 956
feDruary  26 ,  1gS7
uecember 29, lgSB
.september 30, l95g
May 8 ,  . l960

0c tober  21 ,  l96 l
November  j0 ,  1962
March  J2 ,  . l 963

- 1964
February 7,  jg65

September  21 ,  . |966
August  24 ,  1967
May 27 ,  196g
Ju ly  7 ,  . l 969

Gage He igh t
Teet

11  .7
4 .40
4 .61
4 .93
7  .94

4 .59
4 .70
4  .65
5 .97
5 .72

4 .41
4 .17
3 .91
3 .62
3 .94

4 .84
5 .02
5 . l  o
4 .12

7 ,620
437
492
603

2,400

490
520
592

l , lB0
I  ,050

505
424
334
241
344

662
720
780
407

L
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u. s.
River
n i les

Table 9 jncludes al l  recorded f loods above bankful l  stage

0 feet at  the u.  s.  Geological  Survey gaging stat jon on the

h Fork  R ivanna R iver  near  Ear lysv j11e,  Va.  The dra inage a fea  a t

gage is  2 . |6  square  mi les  and the  a l t i tude  is  369 fee t  mean sea
' t .

TABLE 9

FL00D CREST ELEVATIoNS 0F F!00DS

SOUTIi FORK RIVANNA RIVER NEAR EARLYSVILLE, W

rgs.
) .

Date of Crest

ber I 942
ry 4, 

. |952

11,  
. |952

25, ' |  953
1 , 

'1954

t  8 ,  
. |955

2 ,  I  959
30,  I  959

uary  18,1960
I  . l3 ,  l96 l

33 (a )
12 .18. |3 .55

1l  .7r
I  5 .55

26 .1
12.22
24.35
11  .97
t1 .84
, |4 .00

11  .47
I4 .05
t l . t0
10 .78
I  0 .68

Di scharqe
c . f . s .

o,r6o
7,480
5 ,750
9 ,560

30 ,200
6 , . |90

25 ,500
6 ,010
5 ,340

7 ,200
5 ,570
7,200
4 ,780
4 ,560
4 ,490

2' l  ,  196]. |0 , . |962

ry 7,  
'1965

ary 
'13,  . l966

ry 28, 1966
r 22, 1966

(a) From informat ion by local  residents
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Tabre  r0  inc rudes  ar l  recorded f roods  above bank fu 's rage o f  7  fee t  a t  the  U.  s .  Georog ica l  survey  gag ing  s ta t ion  onSchenks  Branch,  a  smal l  t r ibu tary  o f  Meadow Creek .  The dra inage

; f f : j . , | : r : i : .  
t ,  r .34 square mites and the at t i tude is  380 feet

TABLE IO-
l!!pD CRESTELEVAIIONS OF FLOODS

SCHENKS BRANCH

Ju ly  ?0 ,  . l956
September 30, . l959
May 1 , 1962
9r l v  t l ,  1968
Augus t  20 ,  1969

Date of C.res! Gasq  He igh t
reet

8 .  60
7  . 99
9  . 41
7 .74
/ .  t 5

650
580
900
504
(a )

(a )  D ischarge  no t determi ned.

Flood 0ccurrences

p la te  2  shows the
which  have exceeded bank fu l l

Durat ionand Rate  o f  R ise

da tes  and  he igh ts
s tage  on  R ivanna

of  f loods  s ince  . l933

River  a t  pa lmyra .

A s tage_d ischarge re la t jonsh ip  was deve loped fo rCreek to i  ncl  udethe standard o,.j:.;':i:J:'J:ff; ili,,;:;::iff:,il,':,il:graphs were computed for the Intermediate Regiona-r  Frood and

Meadow

s ize  o f
hydro-

S tandard

2B
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il
Project  Flood whjch ref lect  rates of  r jses and durat ' ion of  f looding

which may be expected in the study area'

. Ptate 3 shows the stage hydrographs for the Intermediate

Regional  and Standard Proiect  f loods at  a representat ive locat ion

jn the study area. In the Intermediate Regiona' l  Flood, Meadow

Creek  wou ld  r i se  f rom e leva t ion  391.5  to  e leva t ion  400 '8  in  3  hours

at an average rate of  about 3.1 feet  per hour.  The stream would

remain above bankful l  stage for about 5 hours '  Dur jng the Standard

Project  Flood Meadow Creek would r jse f rom elevat ion 391'5 to i ts

maximum stage at  403.3 in about 4 hours.  The stream would remain

above bankful  1 stage for about 6 hours '

Vel oci t i es

I
Vel oci  t i  es

of fl ood'i ng . Tabl e 
'l 
I

to be expected.

in Meadow Creek may become hazardous in t ' ime

,  wh ich  fo l ]ows,  g ives  an  ind ica t ion  o f  ve ]oc j t jes

TABLE I I

VELOCITIES DURING FLOODTIME (A)

Fl ood

Intermedi ate Reg'i ona1
Standard Proiect

Ve loc i t ies  o f  Water  in  fee t  per  second

Channel 0-verbank

3 .1
3 .3

6 .3
6 .6

(a)  Average ve loc i t ies  in  s tudy  reach '
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FLOOD DESCRIPIIONS

occurred 'lT,l';1ffi: ;n:T::l:'l::',ll'o'," rarse rJoods thar have
r loodins in the study area. ,rJ:: ' . : : ' r l : : jnol 'oouolv 

caused noteworthy
to r i ca l  records ,  and f ie ld  inves t iga t ions  

wspaper  accounts ,  h is -

Flood of May .|924

From THE DAiLy  pROGRESS,  Char lo t tesv i l le ,  V i rg in ia

May 13,  1924:

' 'Th is  sect ion,y . ,u :  y js i ted ,ury . lgur ,n ight  and Sundal  by thelSlJJiito:il ' l3t,1.lhut i 'u'"'..urred ir runv vlu.r, theor s. s; i;5;.i'oYllXi'i;:',f3T:Jlldt .'tljiliilJ a rainrar r
"The ra in  commenced, to  fa j l  about  

?  g , r lock Saturday af ter_noon and grew in  in tens i iv ' r r i i r_ ,u t  g  o ; . i ' . [ ' r t  began tornreaten ser ious- .onr .qr . i . ; ; .  
^T!9.dgwnnour  cont inuedtnroughout  the n ight ,  ano 

" i i r r  
u ,  s tgh i ' ! i r inr i ion dur inqthe early forenooi 

1jrgiv.,  
"out,rr ,o"ud 

no-r j 'gni 'or cessation.r-rom noon rnri t* l l  earty 'r ,oi l"o,onafy the p.dciprtat ion
;f f i i : : ; ] ,  

and the dansl.  oi , f f .  f  rood si tuat ion was

lii:lll:ll",frl'filf:.';:l j|3"H:1.,:in:, r,ue reached, oodte*i tory rhro;gl grer,-i1uv=;ji;:iii ll.r,]3'rlliolr.fnj;.cont inuing downpour or  r i i ' i ' r6 l ia.nts a long th i .course of;l;;tr:iieams 
becar. upp..r,u;;i;u or the w6rsi-rrood in

.Jffrl:;lr' l l;: ' i:g-'il loyt. cessation, and as nisht
bridges, but no 

rear was fel t  as"to i l ' 'u-r i ' r i i r" i t  certain
ki;i9-;'r"rn.lrii:r,.'ffilitlil. the countv oiii.iur, uni.,^-had been erecteu wrirri ;";;;.;i=r!ilr.ji.lr:ilti?::r"!li[;,
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that  have
noteworthy

rn ts ,  h i s -

"as Were cons' idered absolutely safe.  However,  their  calcu-
f i i ion proved not wel l  founded in the face of  a downpour-
oi  r i in 'which raised the normal water level  at  least  30 feet '

i i  *i i  ..corded by measurement on the steel bridge -at
Hya"ir t i i -* f , ich wi thstood the strain of  the high t ide'
aiif,oug6 the approach to ' i t from the west was washed
; i l ; : - 'nt- th is"ur ioge the water was f ive feet  h igher than
the  leve l  o f  the  f lood  in  

. |870.

,, . Havoc was played by the flood waters at the l,Joolen
Ui i ls  where the swbl l ln r iver overf lowed and backed the
*i i . r t  o i  Moore's Creek to a height of  25-feet above the
nor ru i  iead ing  the-h ighes t  leve l -s jnce  1877,  and th ree  fee t

fr igf , . "  than t f re last  ier jous f lood, v lh ich occurred on May

3rd ,  
. |901 .

"Pub l ic  u t i l i t i es  in  the  c i ty  soon fe l t  the  e f fec ts  o f
hi ; [  * i t . ,  as the Rivanna River reached q hgight which
i t6oaeO the power plant of  the Virginia-Western Power
co . ,  and be fbre  g 'o 'c lock  the  arc  l igh ts  on  the  s t ree ts
went out.

, ' In  add i t ion  to  the  damage sus ta ined by  the  v i rg in ia -
Weitern power Co. at the power plant two of their new
steel  towers,  erected for 'suppoi t ing heav_1r ca.bles on their
i i ; ;  * . i iwura,  cauqht the st i^ 'a in of- the f lood t ide in the
Rivanna Rjver,  and' 'one of  the towers was badly twisted.

May 
.|4, 

1924

"Fol lowing the Account Yesterday That Many Br idges-Had. Been

Sr.pi-A*uy and Large Damage. Done at  the 14oolen Mi l ls ,  Later

in ibrmat lon Tel ls of  Heavy Losses Sustained by Farmers -

i lo i t iv i l le Suffered When James River Rose to Greater
i l ; i ; i i ' -  r ruu. f  and Del ivery of  Mai l  Badly Interrupted in

the countY. "

May 
.l5, 

1924

"Af te r  suspens ion  o f  serv ice  a t  9  o 'c lock  Sunday n igh t  on-
aCcount ot ' tack of  current occasioned by the f looded condi-
i ion of the power p1 ant, street cars began to run today
and resumed the regular schedule ' l '

y  the
e
fal I

after-
n to
d
ri ng
sat i  on .
1

ood
' the
;he
ro f
n

a'r n
ter-
h
e l s
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"Fol lowing an in te*upt ion for  a  per iod of  one hour ,
from 5 to 6.yest"f9uY afternoon] electr ic current forpower and. I  ight was luppt. iea, Out the ini . ."upi ionoccurred before The prbgrur, -*ui 

auie to 
-..rJi.i! 

u,.press run for the day, and many ,.i0.., ;;; iei"iu.oof  the paper  last  n igh i . ;  
' - " "

"The unru l l y  water  o f
and danger of  ser ious
passed.

l ! .  Blvanna River.  had subsided todayf lood damase to Chartot i . iu i i i . ' i . ruo

Fl ood of Apri I 1937-

From THE DAILy  PROGRESS,  Char lo t tesv i l le ,  V i rg in ia
Apr i l  26,  1937

"The swoi len water of  the Rivanna River were recedinctrapid ' ly  here. today af ter  a heavy week-end rainfal l  w6ichset an al l - t ime record,  temporai i rv pu"uivr ld t runrporta_t ion  fo r  severar  hours ' t i i e ' yes terday  a f te rnoon and ras tn igh t .

"For  fo r ty -e igh t  hours ,  end ing  a t  9  o ,c lock  today ,  asteady downpour raised 
-streami 

in i r r is  
- ; ; ;  

far  abovethe  f lood  s tage,  se t t ing  u- i . .o rd  p rec ip i ta t ion  o f7 :60  inches ,  accord ing  io - the ,Un ive rs i  t y  o f  V i rg in ia0bservatory.  'croudy"weu'r . r '  
wi  t  .oni i iue throughton  i  gh t .

"An unof f i c ia l  read ing  a t  the  Char lo t tesv i l Ie  h joo lenMil ls at  noon showed i r , .  n iuunna had reached a f roodstaqe of thirtv;lwo feet, two feei-i.t;*i l ;;; the recordmark  o f  i924 . .  Thg en t i re  b isement  f loor  o f  the  o ldbu i td i lg  o f  the  p tan t  wa i  . r i t i . i v  , ro* l .q .o  unuapproximately two-thirds of  the-f io; ;" ; ; '  i i l  n.*  d iv is ionwas under  water . , '

Apr i  1 27, 1937

l i r ;
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Apri i 28, 1937

"Red Cross  beg ins  re l je f  ac t i v ' i t ies  as  f lood  recedes.

Fl ood of 0ctober 1942

The largest and most damaging f lood known to have occurred

on the Rivanna River in the study area v{as that of  0ctober 1942.

Intense rainfal l  associated with the remnants of  a t ropical  hurr icane

fel l  over the Rjvanna River watershed for about three days. Amounts

to ta l f ing  a lmost  l0  inches  were  measured in  the  R ' i vanna watershed wh i le

a  shor t  d is tance to  the  nor theas t , ' i n  the  Rappahannock  R iver  Bas in ,  up

to 
. |8.9 

inches at  Big Meadows were recorded. Thjs storm also produced

record f looding on the Rappahannock River.

Rainfal l  depths measured dur ing the October 
. |942 

storm indi-

cate that  the largest amounts and most intense rainfal l  occurred over

the upper port ' ion of  the Rivanna River watershed. The adjacent

Rappahannock Basin exper ienced even heavier and more intense rainfal l .

Fol lowing are excerpts f rom the Charlot tesvj l le newspaper

which relate to the 0ctober 
. |942 

f lood.

From THE DAILY PROGRESS,  .Char lo t tesv i l le ,  V i rg in ia

0ctober 
.|6, 

1942

"Fire Department Saves Residents in Flooded Areas.

"Char lo t tesv i l le  was  a lmost  i so la ted  today  when s l ides
b locked t ra f f i c  by  ra i l ,  and  water  cu t  o f f  a l l  serv ice .
The C i ty  F i re  squad was kept  busy  las t  n igh t  rescu ing
c i t i zens  s t randed by  the  r i s ing  water .
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"A number of  br idggs_ln the county have been reported
washed out or part ia ' l1y damaged, and many of  thb
secondary road br idges have been af fected.

"There was a severe threat rast  n ight when the water
rose  to  6 l  inches  jn  the_gng ine  room,  52  jnches  h igher
than the nine inches of  1924 when the ci ty was thr6wn
in to  darkness .

"0n1y the thi rd and fourth f loor workers were at  their
regu la r  jobs  a t  the  woo len  mi l l s  today ,  a f te r  a  f lood
affect ing the f i rst  and second stor ies wi th t later f ive
feet deeper ' than any known before. '  ldorkers have been
d iver te< l  to  c lean ing  up  the  damage.  "

F lood o f  August  
. |969

Torrent ia l  ra ins associated rv i th the remnants of
"Hur r icane cami l le "  wh ich  passed across  the  s ta te  on  the  n igh t  o f
August  19-20 ,  

. |969 
were  respons ib le  fo r  the  wors t  na tura i  d isas ter

known jn  v i rg in " ia .  Over  
. l50  

l i ves ,  most ' l y  in  the  mounta inous  por t ion
of  the  s ta te ,  were  los t  as  a  resu l t  o f  f lash  f lood ing  and mud s l ides .

In  one respec t ,  those on  the  f lood  p ]a ' in  a t  Char lo t tesv i l  le
and the remainder of  the area studied in th is report  were for tunate
dur ing  the  "Cami l le "  f lood .  The main  s to rm center  passed some d is tance
to  the  south  o f  the  s tudy  area .  consequent ly ,  in  the  char lo t tesv i l le
area'  occupants of  the f lood p1a' in were not near ly as ser iously af fected
as were those on other streams in the storm's path.  Flood stages on
Moores  c ree l< ,  Meadow creek ,  and the  R ivanna R iver  a t  char lo t tesv i l le
were much lower in August 1969 than those exper ienced in some of the
ear l ier  recorded f loods. However,  downstream on the Rivanna River at
Pa lmyra ,  the  

. |969 
f lood  es tab l i shed an  a l l - t ime record .
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FUTURE FLOODS

This  sec t ion  o f  the  repor t  d jscusses  the  Standard  Pro iec t

Flood and the Intermedjate Regional  Flood on Meadow Creek and some

of the hazards of  great f loods. Floods of  the s ize of  the Standard

Pro jec t  F lood represent  reasonab le  upper  l jm i ts  o f  expec ted  f lood ' ing .

Those of  the s ize of  the Intermediate Regional  Flood represent f loods

that may reasonably be expected to occur more frequent ly,  a l though

they wi ' l l  not  be as high or severe as the infrequent Standard Proiect

Fl  ood.

Extremely large f loods have been exper ienced in the past

on streams in the general  geograph' ica' l  and physiographical  region.

Heavy storms simi lar  to those causjng these f loods could occur over

the watershed of  Meadow Creek. In th is event,  f loods would resul t

comparab le  in  s ize  w i th  those exper ienced on  ne jghbor ing  s t reams.

I t  i s  there fore  des i rab le ,  ' i n  connect ion  w i th  any  de terminat ion  o f

future f loods which may occur on Meadow Creek, to consjder storms

and f loods that have occurred in the region on watersheds whose

topography, watershed cover,  and phys' ica ' l  character ist ics are s imi lar .

plTERMiNATI0N 0F INTERI4EDIATE REGIONAL FL00D

The Intermediate Regiona' l  Flood is def ined as one having

an average frequency of  occurrence of  once in 
. |00 years at  a designated

locat ion,  a ' l though the f lood may occur in any year.  Ideal ly '  proba-

b j l i t y  es t imates  are  based on  s ta t i s t i ca l  ana lys is  o f  s t reamf low

records avai lable for  the watershed under study. However,  on numerous

streams, as on Meadow Creek, lack of  adequate record requires that

f requency est imates be determined by indjrect  methods. A commonly

used method jnvo lves  the  app l ica t ion  o f  ra in fa l l  runof f  amounts  to
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a syn the t ic  g raph (un i t -hydrograph) .  Resu l ts  a re  genera i l y  checked
for  reasonab leness  by  appropr ia te  compar ison w i th  more  re l iab le
values determined for watersheds in the "general  region" of  the area
under study. The above descr ibed technique was used to determine
the Intermediate Regiona'r  Frood for Meadow creek.

Resu l ts  o f  the  s tud ies  ind ica te  tha t  the  In te rmed ia te  Reg iona l
F lood on  Meadow creek  wourd  have a  peak  d ischarge o f  7 ,000 cub ic  fee t
per second at  the mouth of  the stream and 3,600 cubic feet  per second
at  the  ups t ream l im i ts  o f  the  s tuc ly  a rea .  Tab le  12  shows f lood s tages
and d ischarges  a t  var ious  po in ts  a long the  s t ream wh ich  wou ld  resu l t
f rom the  occur rence o f  the  in te rmed ia te  Reg iona l  F lood.  F igures  5 ,
6 and 7 show heights that  the Intermediate Regiona' l  Flood would reach
at  se lec ted  loca t ions  a long Meadow Creek .

TABLE I 2
FLOOD STAGES AND DISCHARGES - I}ITERMTDIATE REGIONAL FLOOD

Locat.i on

Mouth
Va.  Route  63 ]
Southern Rai l vray
U.  S .  Route  250 Bypass

Di  s tance
Above
Mouth Staae
fee t  fee t ,  m.  s  .  I

0
6 ,460

11  ,770
2 l  , l l 0

342.6
358 .3
378.7
426.1

7 ,000
5 ,900
4 ,800
3 ,600

36



ked

area

e

Regi onal

feet

econd

stages

su l  t

5 ,

reach

DETERMII'IATION OF STANDARD .PROJE

0n ly in ra re jns tanceshasaspec i f i cs t reamexper ienced

the  la rges t  f lood  tha t  i s  1 ike1y  to  occur .  severe  as  the  max imum

known f ]ood may have been on any given stream, i t  is  a commonly

accepted  fac t ,  tha t  jn  p rac t ica l l y  a l1  cases '  sooner  Or  la te r  a

larger f lood can ancl  probab' ly wj1l  occur.  The corps of  Engineers

in cooperat ion wi th the Nat ional  weather service has made comprehensjve

studies based on the vast recOrds Of experyienced storms and f loods'  and

had evolved general izecl  procedures for est jmat jng the f lood potent ia l

of  streams. These procedures have been used in determining the

Standard Proiect  Flood for the study area'  I t  js  def ined as the largest

f ]ood that can be expected from the most severe combjnat ion of  meteoro-

1og' ical  and hydrological  condi t jons that are considered reasonably

charac ter js t ' i c  o f  the  geograph ica l  reg ' ion  jnvo lved.  Tab le  l3  wh ich

fo ' l ]ows, . is  a tabulat ion of  the maximum hejghts of  water and d' ischarges

wh,. !ch r^rould occur dur ing the Standard Proiect  Flood'  Figures 5 '  6 '  and

7 show heights which the Standard Proiect  Flood would reach at  selected

loca t jons  in  the  s tudY area '

TABLE I 3

FLOOD STAGES AND DISCHARGES - STANDABDPROJECT FLOODrharge
f .s .

000
900
800
600

Di stance
Above
Mouth Stage
fee t  fee t '  m.s . l .

Locat i  on

Mouth
Va. Route 63. |
Southern Rai lwaY
U. S. Route 250 BYPass

n
U

6,460
11  ,770
2 l  , l  l 0

349 .1
362.2
385 .8
430 .3

Di scharqe
__----7&

c . T . S .

l l , l0o
9,400
7,600
5,800
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FrequencX

It  is  not pract ica]  to assign a f requency to the Standard
Pro jec t  F lood.  The occur rence o f  such a  f lood  wou ld  be  a  ra re  event ;
however ,  i t  cou ld  occur in  any  year .

Po-ssi bl e_ Larger Fl oods

F loods  la rger  than the  Standard  Pro jec t  F lood are  poss ib le ;
however,  the combinat ion of  factors that  wou' ld be necessary to produce
such f loods  wou ld  ra re iy  occur .  cons idera t ion  o f  f ]oods  o f  th is  mag-
n i tude is  impor tan t  in  cases  where  the  consequences  o f  f lood ing  urou id
be d isas t rous ,0F,  o theru ise ,  no t  acceptab ' le  under  any  c i rcumstances .
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HAZqRDS OF GREAT FLOODS

The amount and extent of  damage caused by any f lood
depends in general  upon the s ' i  ze of  the area f ' looded, the height
o f  f lood ing ,  the  ve loc i ty  o f  f low,  the  ra te  o f  r i se ,  and the
dura t ion  o f  f l ood ing .

The area along Meadow creek that would be f looded by the
Standard Project  Flood and the Intermediate Regional  Flood is shown
on p ' la tes  5 ,  6 ,7 ,  8  and  9 .  The  ac tua l  ' l im j t s  

o f  these  over f low
areas on the ground may vary somewhat from those shown on the maps

because the  la rge  contour  in te rva l  and sca le  o f  the  maps do  no t
perm' i t  p rec ise  p lo t t ing  o f  the  f looded areas .  More  exac t  de termina-
t ion  can be  made by  us ' ing  the  pro f i les ,  p ' la tes  10 ,  l l  and  12  in  con_
junc t ion  w i th  f ie ld  surveys  or  more  de ta i led  maps.

Pro f i les  fo r  the  In te rmed ia te  Reg iona l  F lood and Standard
Proiect  Flood for the study area were computed using stream character-
i s t i cs  de termined f rom topograph ic  maps,  va l ley  c ross  sec t ions ,  and
f ie ld  inspec t ions .  Typ ica l  va l ley  c ross  sec t ions  used . in  the  s tudy
are  shown fo r  se lec ted  loca t ions  on  p la tes  13  and 14 .

The prof i les of  the Standard project  Flood and the
Intermed' iate Regional  Flood depend in part  upon the degree of  destruc-
t ion  o r  c logg ing  o f  va r ious  b r idges  dur ing  the  f lood .  Because  i t  j s

imposs ib le  to  fo recas t  these events ,  i t  was  assumed tha t  a l l  b r idqe
s t ruc tures  wou ld  s tand,  and tha t  no  c logg ing  wou id  occur .  The
Standard Project  Flood prof i le for  Meadow creek would vary f rom 1
to 7 feet  h igher than the Intermediate Regional  Flood in the study
area.
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Vel oci  t i  es Rates of  Rise,  and Durat ion

water veloci t ies dur ing f ' loods depend largely upon the

s' ize and shape of  the cross sect ionn the cond' i t ion of  the stream'

and the bed slope, al l  of  which vary on di f ferent streams and at

di f ferent locat ions on the same stream.

Tab le  l4  l i s ts  the  max imum ve ' loc i t ies  tha t  wou ld  occur

in the main channel  and overbank area of  I ' leadow Creek dur ing the

Intermediate Regiona' l  and Standard Proiect  Floods.

TABLE 1 4

INTERMEDIATE REGIONAL AND STANDARDPROJECT FLOODS
l-

l -

nd

ber-

il
Y
Ir
l

Fl  ood

Intermedi ate Regi ona'l

Standard Proiect

Maximum Ve]oci t ies
cffit<

f t .  F-sec. f t .  Per sec.

Di stance
Above
Mouth

Teffi-

6,400

6 ,400

12

14

5

6

The rate of  r ise and durat ion of  f looding

the time required for f loodwaters to concentrate

the  dura t ion  o f  f lood-produc ing  ra in fa l l .

depend largely

in the area and0n

on
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Tab le  l5  jnd ica tes  fo r  the  In te rmed ia te  Reg iona l  and
s tandard  Pro jec t  F loods  the  t jme requ i red  fo r  the  f loods  to  r j se  to
max imum he igh t  and the  dura t ion  above bank fu l l  s tage.

TABLE 15.
INTERMEDIATE REGIONAL AND STANDARD PROJECT

FLOODS, RATES OF RISE, AND DURATION
0l_MqqING, MEADOW CREEK (a)

F_]ood

Intermedi ate Regiona' l

S tandard  Pro jec t

Time Maximum
of Rate

R ' ise  o f  R i  se
Iour fEEE per trr

He i  gh t
o f

Ri  se-Teet

9 .3

i l .8

1

4

4.5

4 .8

Durat ' ion
Above

Bankfu l  I-Iours

E

6

(a) As determined . |6,720 
feet above the mouth of  Meadow creek.

The  rap id  ra tes  o f  r i se  and  h igh  s t ream ve loc i t j es ,
shown in  tab les  14  and  l5  jn  comb jna t jon  w i th  deep ,  fa i r l y  iong-
dura t jon  f lood ing ,  wou ld  c rea te  a  hazardous  s i tua t ion  in  deve loped
areas .  Ve loc i t ies  g rea ter  than th ree  fee t  per  second comb' ined w j th
depths  o f  th ree  fee t  o r  g rea ter  a re  genera ' l1y  cons idered hazardous .
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GLOSSARY OF TERMS

BANKFULL STAGE. The stage or elevat ion above which extensive

overflow of the natural banks of a stream or body of water begins in

the reach or area in which the elevat ion is measured.

* * *

ELEVATION. As used herein refers to hejght in feet  above

mean sea level  datum (usGS Supplemental  Adiustment 1936).

t ( * *

ruq!.. An overflow of lands not normally covered by water

and that are used or usable by man. Floods have two essent ia l  char-

acter ist ics:  The inundat ion of  land is temporary;  and the land is

adjacent to and inundated by overflow from a river or stream or an

ocean, lake, or other body of  standing water '

Normally a "f1ood" is considered as any temporary rise in

stream flow or stage but not the ponding Qf surface water that results

jn s igni f icant adverse ef fects in the v ic in i ty '  Adverse ef fects may

include damages from overflow of land areas, temporary backwater effects

in sewers and local  drainage channels,  creat ion of  unsani tary condi t ions

or other unfavorable s i tuat ions by deposi t ion of  mater ia ls in stream

channels dur ing f lood recessions, r ise of  ground water coincident wi th

increased stream flow and other prob'lems'

* * *

FL00D CREST. The maximum stage or elevation reached by the

waters of  a f lood at  a given locat ion'
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FLOOD PEAK.

a t  a  g iven loca t ion .

f lood  c res t .

FLOOD PLAIN.

the channel  of  a r iver '

body of standi ng water

* * *

The relat ivelY f lat  area or low

stream or watercourse or ocean'

which has been or may be covered

The maximum instantaneous discharge of a flood

It  usual ly occurs at  or  near the t ime of  the

lands  ad jo in ing

lake ,  o r  o ther

by f ' lood water.

* * *

FL00DPR0FILE.Agraphshowing there la t ionsh ipo fwate r

surface elevat ' ion to locat ion,  the lat ter  general ' ly  expressed as

distance above mouth for  a stream of water f lowing in an open channel '

I t  is  general ly drawn to shovv surface elevat ion for  the crest  of  a

speci f ic  f lood, but may be prepared for condi t ions at  a given t ime or

s tage.

* * *

FL00D STAGE. The stage or elevation at which overflow of

the natural banks of a stream or body of water begins in the reach or

area in which the elevat ion is rneasured'

* * *

HEAD L0SS. The ef fect  of  obstruct ions'  such as narrow

bridge openings or bui ld ings that l imi t  the area through which water

must f low, rajsing the surface of the water upstream from the obstruc-

t ion .
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INTERMEDIATE REGIONAL FLOOD.

frequency of occurrence in the order of

the f lood may occur in any year.  I t  is

of  streamflow records avai lable for  the

ra ' in fa l l  and  runof f  charac ter is t i cs  in

watershed.  "

A  f lood  hav ing  an  average

once ' in . |00 years al  though

based on  s ta t i s t ' i ca l  ana lYses

watershed and analyses of

the "general  region of  the

of the water surface

or  f l ood ing .  In  th i s

surveys .

* * *

LEF|  BANK.  The bank  on  the  le f t  s ide  o f  a  r i ver ,  s t ream,

or watercourse, looking downstream.

* * *

LOI.J STEEL (0R UNDERCLEARANCE). See "underclearance."

* * *

N0RMAL WATER SURFACE. The elevat ion

on a stream at t ' imes other than dur ing drought

repor t ,  i t  i s  the  e leva t jon  ob ta ined by  f je ld

l .

* * *

RIGHT BANK.  The bank  on the  r iqh t  s ide  o f  a  r i ver ,  s t ream,

or watercourse, lookjng downstream.

STANDARD PR0JECT FL00D. The flood that may be expected

from the most severe comb' inat ion of  meteorological  and hydrological

condi t jons that are considered reasonably charactegist ic of  the

geograph ica l  a rea  in  wh ' i ch  the  dra inage bas in  j s  loca ted ,  exc lud ing
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extremely rare combinations. Such floods as used

Eng ineersare in tendedasprac t i cab leexpress ions

of protect ion that should be sought in the design

works ,  the  fa i lu re  o f  wh ich  migh t  be  d isas t rous '

by the CorPs of

of the degree

of f l ood control

the nnst remote

* * *

TII4E OF CONCENTRATION.

point in the drainage area to the

The flow time from

po in t  in  ques t ion .

UNDERCLEARANCE.

structure over or across

the opening through which

stee l "  in  some reg ions.

* * *

The lowest Point

a r iver,  a stream,

water flows. Thi s

of a bridge or other

or watercourse that l imi ts

is referred to as "low
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