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INTRODUCTION

GENEML

This report  covers the f lood si tuat ion along Moores

creek  in  the  c i ty  o f  char lo t tesv i ' l ' l e  and in  a  por t ion  o f

A lbemar le  county ,  V i rg in ia .  The repor t  was  prepared a t  the

request  o f  the  govern ' ing  bod ies  o f  Char lo t tesv j l le  and A lbemar le

County through app' l icat ion to t ' l re Commissioner of  the Div is ion

of Water Resources, Department of  COnservat ion and Economic

Development of  the Commonwealth of  Virginia.  I ts purpose is to

a id  in  de f in ing  loca l  f lood  prob lems and in  the  bes t  u t i l i za t ion

of land subject  to overf low. The report  is  based on informat ion

on ra jn fa l l ,  runof f ,  h is to r ica l  and cur ren t  f lood  he igh ts ,  and

other technjcal  data bear ing upon the occurrence and size of  f loods

along Moores 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 Moores Creek. Second, j t  t reats of  probable

fu tu re  f loods :  spec i f i ca l l y ,  the  In te rmed ja te  Reg iona l  F jood and

the Standard Proiect  Flood. The Intermediate Regiona' l  Flood is

one having an average frequency Of Occumence in the order Of once
' in 100 years.  I t  is  determined from an analysis of  known f loods on

l , loores Creek, and on other streams which have simi lar  physical

character jst ics and are in the same general  geographical  region.

The Standard Proiect  F ' l6od js one of  rare occurrence and'  on most

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

However ,  i t  shou ld  be  cons jdered in  p lann ing  fo r  use  o f  a  f lood

p l  a j  n .



In problems concerned with the control  of  developments

on the  f lood  p la ins  o f  Moores  Creek ,  and in  reach ing  dec ' i s ions

on the  s ize  o f  f loods  to  cons ider  fo r  th is  purpose,  appropn ia te

cons idera t ion  shou ld  be  g iven to  the  poss jb le  fu tu re  occur rence o f

f loods  o f  the  s ize  o f  those exper ienced jn  the  pas t ,  the  In te rmed ' ia te

Reg ' iona1 F lood,  and the  Standard  Pro iec t  F lood.

The repor t  con ta ins  maps,  p ro f i les ,  c ross  sec t jons ,  and

photographs  wh jch  ' ind ica te  the  ex ten t  o f  f lood inqr  tha t  has  been

exper ienced and tha t  wh ich  migh t  occur  jn  the  fu tu re  a long Moores

Creek .  These  shou ld  p rove  he lp fu l  i n  p lann ing  the  bes t  use  o f

f lood  p la ' ins .  F rom these da ta ,  the  depth  o f  p robab le  f lood ing  may

be determjned from recurrence of  the largest known f loods or by

occur rence o f  the  In te rmed ia te  Reg iona l  o r  S tandard  Pro jec t  F loods

at  any  loca t jon .  l , l i th  th is  jn fo rmat ion ,  f loor  leve ls  and o ther

c r i t j ca l  fea tures  o f  s t ruc tu res  may be  p lanned h iqh  enough to  avo ' id

f lood damage,0r  a t  lo t r 'e r  e leva t ' ions  w i th  recogn i t ion  o f  the  chance

and  hazard  o f  f l ood inq .

The repor t  does  no t  inc lude p lans  fo r  the  so lu t ion  o f  f lood

prob lems.  Rather ,  i t  i s  in tended to  p rov ide  the  bas is  fo r  fu r ther

s tudy  and p lann ing  on  the  par t  o f  Char lo t tesv j l le  and A lbemar le  County

in  a r r j v ing  a t  so lu t ions  to  m in im jze  vu lnerab i l i t y  to  f l ood  damages .

Th is  miqh t  invo lve  loca l  p lann ' ing  programs to  gu ide  deve lopments  by

cont ro l l ing  the  type  o f  use  made o f  the  f lood  p1a ' in  th rough zon ing  and

subd iv is ' ion  regu la t jons ,  the  cons t ruc t ion  o f  f lood  pro tec t ion  works ,

or  a  combjna t ion  o f  the  two approaches.
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INTERPRETATION,O.F DATA

The Nor fo lk  D is t r i c t  o f  the  corps  o f  Eng ineers  w i l l ,
upon request ,  p rov ide  techn ica l  ass is tance to  Federa i ,  s ta te ,  and' local  

agencies in the interpretat ion and use of  the informat ion
conta ined here in ,  and w i l l  p rov ide  o ther  ava i lab le  f lood  da ta  fo r
f lood  p la in  management .

i i i



SUMMARY OF FLOOD SITUATION

Moores  Creek  or ig ina tes  in  the  foo th i ' l l s  o f  the  B lue

Ridge l t lountains jn the midwestern sect ion of  Albemarle County,

V i rg in ia .  I t  f lows eas ter ly  th rough the  county  and empt ies  in to

the  R ivanna R iver  a t  Char lo t tesv i l le .  The r i ver  bas in  and loca t ion

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

rang le  maps prov ide  coverage fo r  the  s tudy  area  and dra inage bas in .

Quadrang le  Map

Char lo t tesv i l ' l e  Eas t ,  Va .  (7 r ,  m in)

Charl  ot tesvi  I  I  e ldest ,  Va. (71, mi n )
Simeon , Vd . (7te mi n )
Al  berene, Va. (7>, nin)

Contour  In te rva l

20 feet
20 feet

20 feet

20 feet

Sca l  e

I  :24 ,000

I ;24,000

l :24 ,000

I  :24 ,000

The f lood p ' la in  w i th jn  the  s tudy  area  is  no t  ex tens ive ly

developed. l lowever,  there are some scattered structures along the

s t ream.  l . los t  o f  these are ' loca ted  a long the  le f t  bank  f lood  p la in

w i th in  the  c i t y  l jm i t s  o f  Char lo t tesv i l l e .  Deve lopment  i s  a lso

beg inn ing  to  sp r ing  up  on  the  f lood  p la ins  in  A lbemar le  Coun ty

neares t  Char lo t tesv j l le .  Subs tan t ia1  por t ions  o f  the  s tudy  area

are  sub jec t  to  f lood ing .

Res idents  a long the  r i ver  have been in te rv iewed and

newspaper  f i les  and h is to r ica l  documents  searched fo r  in fo rmat ion

concerni  ng past f l  oods .  From these i  nvest i  gat i  ons ,  avai  I  abl  e gagi  ng

records ,  and f rom s tud ies  o f  poss ib ' le  fu tu re  f loodso the  loca l  f lood

s i tua t ion  fo r  bo th  pas t  and fu tu re  f loods  has  been deve loped.  The

fo l low jng  paragraphs  summar jze  the  s ign i f i can t  f ind ings  wh ich  are

d iscussed in  more  de ta j l  in  succeed ing  sec t ions  o f  th is  repor t .



THE GREATEST FLOOD ONMoores Creek in the study area in recent

that of October 1942.history was probablY

* * *

0THER LARGE FLO0DS. A systematic record of f looding on Moores

Creek has never been kept.  Rajnfal ' l  records,  records of  f loods

on other streams in the v ic in i ty,  and other avai lable informat ion

ind' icate that  large f loods probably occurred on Moores Creek in

May 1924, Apr i  I  1 937 ,  September ]944, August 
' l  
955, and August 1969 .

* * *

INTERI"IEDIATE REGI0NAL FL*00D has an average return interval of once

in 100 years. Such a f ' lood for Moores Creek was determined by

emperical methods and checked for reasonableness by comparison with

frequency est imates determined for nearby streams of  s imi lar  s ize

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

f I  ow records are avai ' labl  e.

* * *

STANDARD IR.0JECT FL00D determination indicate that f loods could

occur on Moores Creek as much as 2 to 8 feet higher than the

Intermediate Regional  Flood crest .

* * *

FL00D DAMAGES that would result from recumences of maior known

floods wou' ld be substantial .  Extensive damage would be caused by

the Standard Proiect F'lood because of its wider extent' greater

depth,  and h igher  ve loc i t ies .



1 t MAIN FL_00D SEASON. Whj ' le minor to moderate f looding is more prevalent

in the spr ing,  the larger and more infrequent f loods may occur at  any

t ime of  the year.  Most of  the higher f ' loods have resul ted f rom heavy

general  ra ins or f rom intense rainfal l  produced by hurr icanes or other

storms of  t rop' ica1 or ig in whjch moved into the area from the At lant ic

or  Gu l f  Coasts .  The s to rms o f  t rop ' i ca1  or ig in  a lmost  a lways  occur

dur ing the per iod f rom May through November.

* * *

"YEUI_ITIES_9I_UATER during maior f loods wou'ld be dangerously high in

the .m,a ln  channe l  .  Ve loc i t jes  on  the  f lood  o ' la in  wou ld  be  cons ' iderab ly

lUWef  a f ld  wou ld  vary  w ide ly  depend ing  on  the  loca t ion .  Dur ing  a

$tandard Project  F ' lood, veloci t ies would be extremely dangerous to

l{ fe and property.  In the channel  they would range up to 15 feet per

second and on  the  f lood  p la jn  as  h igh  as  6  fee t  per  second.  Ve loc i t ies

grnater than three feet per second combined with depths of  three feet

0f '  qFeater are general ly considered dangerous.

*

DURAJION 0F FLOODS depend to some extent on the durat ion of  runoff

pfbduc' lhg rainfal l  over the drainage basjn upstream from the study

are&. Stages can r ise f rom norma' l  1ow to extreme f lood peaks in less

than l4  hours  fo l low jng  the  beg ' inn ing  o f  in tense ra in fa l l .  Dur ing  the

Intenrrediate Regional  Flood, the stream wi l l  have a maximum rate of

r" lsU Of 3.3 feet  per hour,  and remain above bankful l  stage for about

l0  hOUfs .  Dur jng  the  Standard  Pro jec t  F lood,  the  s t ream w ' i l l  r i se

lL:  feet  Jrr  about 20 hours and would remain above bankful l  stage for

:  i | f  I5 hours .

;
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HAZARD0US C0NDITI0NS would occur dur ing 
' large 

f loods as a resul t

o f  rap id ly  r i s ing  f ' l oodwaters ,  h igh  ve loc i t ies ,  and deep f lows.

* * *

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 wi 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 FL00D HEIGHTS that would be reached if the Intermediate Regional

or Standard Project  F ' loods occumed are shown in table l .



;u1 t
r s .

TABLE I

RELATIVE FLOOD HEIGHTS

r0

ures
ide
l l a i n

:esv i  I  l  e .

legi  ona I

Fl  ood

Intermedi ate Regional

Standard Project

Intermediate Regional

Standard Project

Intermediate Regional

Standard Project

ALBEMARLE LIVESTOCK MARKET . MOORES CREEK

?c,800
28,500

4,900

VA. ROUTE 20 - MOORES CREEK

8,650 20,74A

28,?04

TNTERSTATE_64 - BI,SCIII RUN

910 9,700

I  2 ,800

Di stance
Above Mouth

of Stream- ree[--

Est imated
Peak

D j sch_arge-
c . f  . s  .

Water
Surface

El evat ' ion
tEE,  m.s. t .

330 . . |

337 .0

343 .5

348.7

387.  B

390.  I



This sect ion of  the
Moores Creek and a discussion
the  f lood  s i tua t ion .

GENERAL CONDITIONS AIID PAST FLOODS

report  includes a history of  f loods
of general conditions as they apply

on

to

Area Covered

The area invest igated extends for approximatery 7.5 mi lesalong both the north and south sides of Moores creek beginning ati ts confruence with Rivanna River.  The study area arso incrudes thef lood plain along about 3 mi les of  Biscui t  nun, a t r ibutary of  Moorescreek' The rimits of the study area are shown on p.rate r.

Extent of  Flooding

At the present t ime, the frood, pr.ain arong Moores creek isnot extensivery deveroped. There are a few scattered structuresnear the downstream end of the stream in charrottesvii le and somedevelopnent is beginning to take place in Albemarle County,  part icu_lar i ly  in the area nearest  Char lot tesvi l le.  The remainder of  thestudy area is used for agricurtural purposes or remains essentiailyrurar in character. The timery enactment of proper regurations tocontror further deveropment wii l prevent these areas from adding tothe f lood problem.

As mentioned earlier, except for scattered development,
the Moores creek frood prain has heretofore been rargery rurar.Because of  th is,  f rooding, vrhen i t  d id occur,  went pract icaty
unnoticed. But, no doubt rarge froods have occu*ed on the



l oods  on
tPPly to

mi les

ta t
es the
Moores

stream and wi l l  cont inue to happen at  jncreasinql .y f requent intervals

as the vlatershecl becomes more urbanjzed and r<loftops o park'ing areas'

streets ancl  other impervious surfaces are subst i tuted for the exist-

' ing natural  absorbent areas.

Flooding along the ent ' i re study area general ly occurs as

a resul t  of  prolonged intense rainfal l  over l4oores creek watershed'

But,  ser ious f looding of  the downstream port ion of  the study area

may occur as a resul t  of  backwater f rom the R' ivanna Rjver whenever

that stream js exrrer ienc' ing hjqh water '  0f  course'  both l {oores

creek and the R' ivanna River may exper ience hjqh water s imultaneously

whjch adds to the problem on ei ther stream. However,  because of

the time difference required for f loodwaters to concentrate on the tlvo

watersheds ,  there ' i s  on ly  a  remote  poss ib i l i t y  tha t  f lood  c res ts

op ig ina t inq  f rom the  fa i r l y  la rge  R ivanna R iver  bas in  and,  by  compap ison '

the much smal ler  ! ' loores Creek watershed would ever co' incide exact l .y at

their  conf luence. usual l -v,  the f loocl  crest  f rom ! ' {oores creek, precedes

that f rom the Rivanna River by several  hours or lonqer.

Wh. i le  there  is  a  subs tan t ia l  vo lume o f  in fo rmat ion  ava i lab le

which perta ' ins to the f lood sj tuat jon on the Rivanna R' iver and 6n

severar other streams rocated j 'n the general  v ' ic ' in j ty of  r '4oores creek,

f lood  da ta  fo r  l4oores  Creek  j t se l f  i s  meager '  Never the less '  loca l

res jdents  have been in te rv ' iewec1,  f ie ld  inves t iga t ions  and o f f i ce

computat ions made, and searches made of  nelvspaper f i les and hjstor ical

documents.  These sources and records of  f loodjnlJ on streams jn the

. immedia te  v jc ' in i t y ,  p rov ide  a  reasonab ly  sound bas js  fo r  deve lop ing

est ' imates of  the f requency and size of  future f loods to be expected

on l4oores Creek.

ek  is
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Settl ement

Data on sett lement of  char ' lot tesvi '1] .e c i ty and Albemarle

County have been extracted frOm "EcOnOmic Data Summdpy,"  Albemarle

County,  dated June 
' l  
966. Thi  s report  i  s  avai  

' labl  
e f rom the Governorr  s

Of f i ce ,  Qf f i ce  o f  Admin is t ra t ion ,  D iv is ion  o f  P lann ing '  l0 l0  James

Madison Bu i ld ing ,  R ichmond,  V i rg ' in ia  23219.

Albemarle County was formed from Goochland County in 1744.

Set t lement  here  began about  1734.  Char ' lo t tesv i l le  was  es tab l i shed in
. |762 

and incorporated as a c i ty in 
' IBBB.

Albemarle County and the ci ty of  Char lot tesvi l le are separate

governmental  uni  ts.

The County Board of  Supervisors,  consist ing of  representat ives

elected by the qual i f ied voters,  is  the governing body of  Albemarle

County.  One representat ive is chosen from each of  s ix magister ia l

d is t r i c ts  jn to  wh ich  the  county  i s  d iv ided.  The admjn is t ra t i ve  and

business af fa i rs of  the county are camied out by a county execut ive

who js appointed by,  and serves at  the pleasure of ,  the Board of  Super-

v i  sors .

Char ' lo t tesv i ' l l e ,  a  c i ty  o f  the  f j rs t  c lass ,  opera tes  under

the counci ' l -manager form of Government.  The counci l  consists of  f ive

members who are elected at  large by the qua' l 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

ci ty manager who is appointed by,  and serves at  the pleasure of ,  the

c i ty  counc i '1 .  The counc i l  re ta ins  a l1  leg is la t i ve  func t ions  and powers .

8
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Both char lot tesvi l le and Albemarle county have act ive

planning conrmissions. The county has enacted subdiv is ion regula-

t ions .  Char lo t tesv i l le  has  adopted  a  zon ing  ord inance,  subd iv is ion

regulat jons and a comprehens' ive plan for future growth.

Albemarle county has a total  area of  745 square mi les of

which r ivers,  lakes, and streams make up about 6 square mi les.  0ver

hal f  of  the county is forested. Lumbering, mi l lwork,  and other wood

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

recent years,  more emphasis has been p' laced on l ' ivestock rais jng and

dairy ing.  In Char lot tesvi l le,  manufactur ing has grown in recent years.

Products include machinery,  e lectronic devices,  fabr ics,  apparel ,

stock feeds, f lour,  scjent i f ic  ' instruments and many others.  The

Univers i ty  o f  V i rg in ' ia ,  w i th  i t s  many re la ted  en terpr ises ,  i s  the

la rges t  s ing le  bus iness  in  A lbemar le  County .

Table 2 gives populat ion stat ist ics pert inent to the study

area,

TABLE 2

POPULATION

Cornmuni tY

Albemarle CountY

Charlot tesvi l  1 e Ci tY

I  950 I  960 1 965 I 970

32,982 37,107

37 ,717 38,047

I 940
24,652
.l 
9 ,400

26,662

25,969

30,969

29,427

er
ive
i y ,
'ati ve
he

vers .
Flood Damage Prevent ion l4easures

The Norfolk Distr ict  CorPs of

the f lood si tuat ion in the ent i re James

Engineers is current lY studYing

River Basjn and waYs bY which



f lood problems may be solved. The Rivanna River Basin,  of  which Moores

Creek Watershed is a part ,  is  included in the study. Findings and

recommendat jons wi th respect to f lood problems, wi l l  be included in a
comprehensive r iver basin report .

When completed, studies underway in the Rivanna River Basin

could show that i t  may be feasible to provide f lood protect ion at  some
locat ions in the form of dams, levees, channel  improvements,  or  s imi lar
dev ices .  In  th is  connect ion ,  i t  shou ld  be  kept  in  mind  tha t  such measures

are normal ly undertaken only when i t  can be c ' lear ly i l lustrated that the
benef i ts to be der ived from the provis ion of  these structures,  exceed
the cost of  construct ing and majntaining them. At the present t ime,
studies are not far  enough advanced to permit  th is type of  an evaluat ion
for projects being considered in the Rivanna River Basin.

In the large number of  cases whereby an economical  solut ion
to the f lood problem cannot be obtained through structural  measures,  the
most ef fect ive f lEans of  deal ing wi th the problem is through sound f lood
plain management pract ices.  These usual ly involve the adopt ion of  some
form of land use control ,  such as a f lood plain ordinance, which can be

used to ef fect ively guide and regulate developrnent on the f lood plain.

Char lot tesvi l le Ci ty and Albemarle County have not adopted
any form of regulatory ordinance pertaining to the use on development

of  the f lood plains.  However,  of f ic ia ls of  both conmunit ies have
expressed an interest  in the formulat ion and adopt ion of  such a measure.

The data contained in th is report  provide the basis for  sound land use
p' lanning and control  in the area studied.

l0
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Flood Warning Forecasts

The Nat ional  Weather Service maintains a f lood warning p ' lan
for the study area. whenever f loods threaten, the service issues
warnings and forecasts for  Rivanna River Basin and i ts t r ibutar ies
through the normal news media.

The Stream and i ts Val ley

Moores Creek Watershed covers an area of  34.5 square mi les.
I t  i s  loca ted  in  the  la rger  R ivanna R iver  Bas in  near  Char lo t tesv i l ' l e ,
V i rg in ia  as  shown on p la te  l .  The watershed is  fan  shaped,  has  a
length  o f  about  8 .5  mi les  and a  max imum wid th  o f  about  7 .5  mi les  near
i ts headwaters.

Moores Creek and i ts watershed area l ie whol ly wi th in
Albemarle county and the ci ty of  Char lot tesvi l le.  The stream f lows
genera ' l1y  in  an  eas ter ly  d i rec t ion  fo r  about  l l  m i les  to  i t s  con-
f luence w i th  the  main  s tem o f  the  R ivanna R iver  a t  Char lo t tesv i l le .
The pr incipal  t r ibutary is Biscui t  Run which merges ur i th Moores Creek
about 5 mi les upstream from the conf luence of  Moores Creek with the
Rivanna R iver .

Moores Creek Watershed l ies whol ly wi th in the physiographic

reg' ion known as the Piedmont P' lateau. The Piedmont Plateau is 
' located

east of  the Blue Ridge Mountains.  The land slopes gradual ly eastward
from the base of  the mountains and is character ized by ro ' l1 ing temain
with e ' levat ions ranging from 

. |000 
feet above mean sea level  in the foot-

h i l l s  to  300 fee t  near  the  eas tern  l im i ts  o f  the  p la teau.  I t  i s  t ra -
versed by highlands which are cut  by numerous sma' l ' l  val leys.

l l



Iable 3 gives drainage area at

TABLE 3

DMINAGE AREAS

IVIOORES CREEK BASIN

selected points along Moores C

Locat i  on

lvlouth of Moores Creek
Va. Route 20
Downs_tream from ConfJuenceof Biscui t  nun anO M;; ; ,  CreekMouth  o f  B iscu i t  Run
,oB_.I- 

liTi ts study area,urscu i t  Run
Va.  Route 631
,nff:^Jimits 

.study area, Mooresrreek - Old U. ).  xoute 29

" .  
D is tance

ADove Mouth

%#
0

8,650

24,200

24,270

15 ,200  (b )
24,950

39,750

Drai naqe
__rq.-ti]6

34.5
30 .9

26.2
12.3  (a)

6 .3
t3 .B

5.3

Run drainage basin only.
o f  B iscu i t  Run

Developments on the Flood plain

subjec,,.';ij;lT;H*th,,,li. lll,l,,;:il il.::,H:,:::,in the downstream port ion of  the study area in and near char lot tesvire.

(a )  Inc ludes  B iscu i t
(b) Feet above mouth

12



g Moores Creek.
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r )

Deve lopnren t  inc ludes  res jden t ja l ,  commerc ia l  and  indus t r ia l  bu i ld ings .

Some s t ruc tu res  on  the  f lood  p la in  have been damaged by  f loods  jn

the  pas t .

The f lood  p la in  ups t ream f rom char lo t tesv j l le  i s  used

pr imar i i y  fo r  agr icu l tu ra l  purposes .

Hjghway and Rai lway Crossinqs. in-  the St.udy Area

Eight highway br idges and two rai lway br idges cross Moores

creek  in  the  s tudy  area .  Three h ighway br idges  c ross  B iscur i t  Run.

Tab le  4  l i s ts  per t inent  e leva t ions  fo r  these s t ruc tu res  and shows

thejr  re lat jon to the crests of  the Intermediate Regiona' l  and Standard

Pro jec t  F loods .

Table 4 shows that on Moores creek, only the Interstate

64 highway and the chesapeake and Ohjo Rai lvray br idges are ent i re ly

above the maximum level  of  f lood' ing which would be exper ienced dur ing

the  In te rmed ja te  Reg ' iona l  F lood.  0n  B jscu i t  Run,  on ly  In te rs ta te  64

js  above  th is  leve l .  The  roadbeds  o f  V i rg in ia  Rou te  20 ,  V i rg in ia

Route  7B0,Q ld  U .  S .  Rou te  29 ,  and  the  Sou thern  Ra ' i1way  c ross ing

are  above the  max jmum leve l  o f  f ]ood ing  expec ted  dur ing  the  In te r -

med ia te  Reg iona l  F lood,  bu t ,  f loodwaters  dur ing  th ' i s  event  wou ld

r jse above the low steel  on each of  these structures making the' i r

sa fe  use  ques t jonab le .  Approach roadways to  the  Avon St ree t ,  V i rg in ia

Route  63 . l ,  and V i rg in ia  Route  780 br idges  are  severa l  fee t  lower  than

the br jdge roadways themselves. t ' le i ther of  these br idges would be

passab le  dur ing  the  In te rmed ia te  Reg iona l  F lood '

l3



F igures  1 ,  21  3 ,  4 ,  and

and culverts which camy highwaYs

area.

5 are photograPhs of the bridges

and rai lwaYs across the studY

0bstructi ons to--E-L-9od Fl ows

Tab le4and thepro f i ]esonp la tes14 '15 ,16 ,and ]7sho- l

that  considerable backwater ef fect  is  caused by several  of  the br idges

which cross Moores creek. At the v i rg in ia Route 20 crossing'  the

br idge constr ict ion produces an increase jn water level  immediately

upstream of the structure amounting to about 5 feet during the Inter-

mediate Regional  Flood and Over 7 feet  dur ing the Standard Proiect

Frood. However,  the br idge ef fect  d iminjshes qui te rapidly in an

upstream direct ion and probably disappears al together wi th in a short

distance. v i rg in ia Route 780, the Southern Rai lway, and the 01d

U. S. Route 29 crossings on Moores Creek also produce signi f icant

backwater effects during large floods. Measurable backwater effects

also occur at  the Sunset Avenue and Avon Street crossinqs'  Virginia

Route 631 would cause a s igni f icant amount of  backwater dur ing smal l

f loods,. .but  dur ing large f loods the backwater ef fect  would be negl ig ib le.

A low dam, approximately 6 feet high' has been constructed

between Virginia Route 780 and Sunset Avenue. Whi le there is some amount

of  fa l l  overthe dam in the lower and more frequent f loods, the structure

becomes almost completely submerged in the larger floods and has practi-

cal ly no ef fect  on upstream f lood heights '
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FLOOD SITUATION

Flood Records

There are no records of  stream stages or discharges for

Moores Creek. Several  h ighwater marks were located along the streams

and the i r  e leva t ions  de termined fo l Io r^ r ing  the  modera te  f lood ing  o f

19  August  
. |969.  in fo rmat ion  on  o ther  f loods  is  meager .  Newspaper

accounts descr jb ing f ' lood' !ng near the mouth of  Moores Creek more

than l ike ' ly  refer to backwater ef fects f rom the Rjvanna R' iver rather

than f looding caused by rainfal l  runoff  f rom Moores Creek watershed

j t se l f .  In te rv iews  w j th  loca l  res jden ts  have  es tab l i shed  on1 .y  tha t

a number of  large f loods have occurred on l {oores Creek vt i th in recent

h is to ry .  Those jn te rv jeured  were  uncer ta jn  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 jng  the  R jvanna R iver ,  Schenks  Branch,  l4echum Rjver ,  Nor th  Fork

Moormans Rjver,  ancl  the South Fork of  R' ivanna River.  These records

together  w i th  a rea  prec ip ' i ta t ion  records  prov ide  the  bes t  means o f

es t jmat jng  the  probab le  da tes  o f  s ign i f i can t  f lood ing  on  Moores  Creek .

For  examp' le ,  the ' la rges t  f lood  known to  have happened on  the  R jvanna

River  a t  Char lo t tesv i l le  was  tha t  o f  l6  0c tober  1942.  Ra in fa l l  assoc ' ia ted

wi th  th i s  f l ood  was  heav ' ies t  i n  the  immed ia te  Char lo t tesv i l l e  a rea .

There fore ,  desp i te  the  fac t  tha t  none o f  the  ava i lab le  accounts  o f  th ' i s

f lood  make spec i f i c  ment jon  o f  heavy  runof f  over  the  Moores  Creek  water -

shed,  f lood1ng on  th is  s t ream was a lso  undoubtab ly  severe  dur ing  the

0c tober  I  942 f l  ood .

F lood_Stages  and D ischarges

Peak  s tages

Survey are avai  I  ab l  e

and  d j scha rges  reco rded  by  the  U .  S .  Geo log i ca ' l

f o r  seve ra l  s t reams  jn  the  v j c in ' i t y  o f  Moores  Creek .
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These records ref lect  the f lood history of  the general  area and are
reasonably indicat ive of  the f requency of  occumence of  f loods to be
expected on Moores Creek.

Ava i lab le  peak  s tages  and d ischarges  fo r  gag ing  s ta t ions
at  Pa lmyra  and Char lo t tesv i l ' l e  on  the  R ivanna R iver  a re  shown on tab les
5  and  6 ,  respec t i ve ly .  Tab les  7 ,8 ,9 ,  and  l0  show f lood  c res t  s tages
and discharges for Mechum River near Ivy,  North Fork Moormans River
neaf  Whi teha l l ,  South  Fork  R ivanna R iver  near  Ear ' l ysv i l le ,  and Schenks
Branch a t  Char lo t tesv i '11e ,  respec t ive ly .

2?
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'mans 

Ri ver
,  and Schenks

Tab ' le  5  inc ludes  a l l  recorded f loods  above bank fu l l  s taqe

of  l7  fee t  a t  the  Pa]myra  U.  S .  Geo log ica l  Survey  gag ing  s ta t ion
loca ted  a t  r i ve r  m i le  15 .56 .  The  d ra inaqe  a rea  a t  th i s  po in t  i s  675
square mj I  es .

TABLE 5

FLOOD CREST ELEVATIOT"IS OF FLOODS

RIVANNA RIVER AT PALMYRAVA.

Date of  Crest

September 17, 
. |934

Decenber I ,  1934.
January 23, 

. |935

Septenber 6,  
. |935

January 3,  
. |936

January 19, 
. |936

March  18 , . l936
0ctober 

'18,  . |936

January 21, 1937
February 22, 1937

April 26, 1937
October 20, 

. l937

Augus t  17 ,1940
Augus t  9 ,1942
0ctober  16 ,  1942

Septenber 
. |9,  . |944

Apr i l  l ,  l 948
August  4 ,  l948
December 4,  l948
December  3 l ,  

. l948

March 23, 
. l949

August 
. |5,  

1949
December 5,  

. |950

June  ]0 ,  l 95 l
February 4, 1952

El evat i  on
feeq m. s .T.

235 .  I  4
230.99
230 .56
236.66
230 .93

229 .92
239.65
228.58
230.04
227 .44

243.7 4
233.84
232 .17
2?8 .98
246.89

240.89
231  .93
233.29
237 .17
228.66

229 .64
232 .09
231 .94
231 .52
227  .77

24.75
20 .60
20 .17
26.27
20.54

t9 .53
29.26
18 . t9. l9 .65

17 .05

33 .35
23 .45
21.78. |8 .  

59
36  .5

30 .5
21  .54
22 .9
26.78
18.27

19 .25
21 .70
21.55
21 .13. |7 .  

38

24,000.|  
3,200.| 
2 ,900

29,000
I  3 ,900

12,400
39,900
l0 ,600
l  2 ,5oo
9,330

56 ,700
20,000
I  6 ,300
l  l  ,400
78,000

39 ,600
l6  ,800
l9 ,800
28,800
l  0 ,7oo

I I  ,900
l7  ,200
I  7 ,000. |  
5,900

l l ,000

23



TABLE 5  (Cont 'd

FLOOD CREST ELEVATIc|NS OF FLOODS

Date of  Crest

March jZ,  1g5Z
August  . l9 ,  . l955
Uctober  1 ,  . |959
reoruary  19 ,  l960
npr i  ' l  I  3 ,  l96 l

0c tober  21 ,  l96 l
March . |3,  

1962
March 12, . |963
teoruary  g ,1965
lvtarch B, 1967
Augus t  20,  1969

-  EJeva t ion
reeLm.s . l .

228.19
239 .39
230 .80
228.66
228.22

234 .66
228.29
229 .02
232 .16
228.80
250 .24

1  7 .80
29.A0
20.41
18.27
17 .83

24 .27
17  .90
18 .63
21  .77
18 .41
39 .B5

I  I  ,4oo
34 ,900. |5 ,700

12,7A0
12,100

22,9a0
12,2oo.| 
3, ' |00

I  g ,000
.| 
2, 800

98 ,700

(a) ylfflJi:3,i:[J.ff]:i,ll,fiJ: 0,. ro peri.o,;;;;
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Table 6 shols annual peak stages and discharges between

*February . |925 
and May 1934 for the U. S. Geological  Survey gaging stat ion

:d t  Char lo t tesv i l le .  The dra inage area  a t  th is  gage (R ivanna R iver  Mi le
'36..| ) i s 507 square mi l es .

TABLE 6

FLOOD CREST ELEVATIONS OF FLOODS

RIVANNA RIVEB_IELOW MqOR.ES CREEK, NEAR C

--____-__

11 ,400
34,800
15 ,7oo
l2,7ao
12,100

22,goo
12,200
13, loo
l8,ooo
12,ffio
98,7oo

in

Date of  Crest

er 16, 1926
ber 4, 1927'l 28, 1928

I16 , '1929
B, 1930

25, 193' l

er 17, 1932
I17 , '1933

r  17 ,  
.1934

El evati on
feeT,m3lT.

304.86
304.  73
303. 70

307.05
302.20
303.90

307.90
309 .40
3 ' |1  .90

Di scharge
c . f . s .

8 ,790
8, 570
7,490

I  I  ,200
5 ,990
7,690

.|  
2 ,100. I3,s0

I  8,000

' t  I  .96
i l .83. l0 .80

'14 . . |5

9 .30
i l .00

15 .00
16  .50
19
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Tab le  7  ' inc rudes  ar r  recorded f loods  above bank fu l l  s tage
of  9  fee t  a t  the  U.  S .  Geo log ica l  Suryey  gag ing  s ta t ion  on  the  Mechum
River  near  Ivy ,  v i rg in ia .  The dra inage area  a t  the  gage is  97  sguare
mi ' les  and the  a l t i tude  is  440 fee t  mean sea leve l .

TABLE 7
FLOOD CREST ELEVATIONS OF FLOODS

MECHUM RIVER NEAR IVY VA.

Date of  Crest

October  . l5 ,  . l942

December  30 ,  l94Z
September . |8,  . |944

Septernber . |8,  
l  g45

Apr i l  I ,  l 94B

Augus t  4 ,  l 94B
December 4,  l  94B
September . l3,  . l950

December 4, 
.| 
950

September  30 ,  l95g

Gaqe  He iqh t
#-

T C E I

30 .3
l0 .B
21  .9
9 .32
o q a

' l 0 .9

l4  .7
l6 .B
16 .28
I8 .05

Di  scharge
c . f . s .

20 ,000
3  ,030

I  0 ,600
2 ,360
2 1740

3  ,490
5 ,340
6 ,330
5 ,gg0
7 ,200

i

\ ,
\
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nkfu l  l
on the

: is9Z

s tage

I'lechum

square

-.--_____

tla.gg
. I . S .

,000
,030
600
360
740

190
t40
30
R N

l0

--__.__

Tab le  B  jnc ludes  the  annua l  peak  d ischarges  a t  the  U '  S '

Geo log ica l  survey  gag ing  s ta t ion  on  the  Nor th  Fork  Moormans R ' iver

near  I , Jh i teha l l ,  V i rg in ' i a .  The  d ra inage  a rea  i s  l l . 4  square  m i les

and the  a l t i tude  o f  the  gaqe is  999 fee t  mean sea leve l .

TABLE B

ANNUAL PEAK DISCHARGE:

NORTH FORK MOORMANS RIVER NEAR I,JHITE}IALLVA.

Date of  Crest

0c tober  j5 ,  . |942

February 4,' 1952
March 24, 

. |  
953

March I ,  
. l  
954

August  
. l8 ,  , |955

0ctober 3. l ,  
. l956

February 26, 1957
December 29, l  95B
September 30, 

. |959

May B, 
. |960

0c tober  2 l ,  l96 l
November 

. l0,  . l962

March  
. l2 ,  . l963

-  1964
February 7,  

. |  
965

September 21, 1966
August 24, 1967
t\ay 27, 

.1968

Ju ' l y  7 ,  
. |969

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

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

4 .41
4 .17
? o t

3.62
3  .94

4 .84
5 .02
s. t6
4.12

D j  sc.harge
c . f . s .

7 ,620
437
492
603

2,400

490
520
592

I , lB0
I  ,050

505
424
334
241
344

662
720
780
407

27



Tabre  9  inc rudes  ar r  recorded f roods  above bank fu ,  s tageof  l0  fee t  a t  the  u .  s .  Georog ica l  Survey  gag ing  s ta t ion  on  theSouth  Fork  R ivanna R iver  near  Ear jysv i l ' re ,  va .  The dra inage area  a tthe  gage is  216 square  mi res  and the  ar t i tude  is  369 fee t  mean seaI eve'l .

TABLE 9
FLOOD CRESTELEVATIONSOF FLOODS

SOUTHFORK RIVANNARIVER NEAR

D.ate of Cresil

0ctober I  942
February 4,  lg1z
March  l l ,  l 95Z
March 25 ,  . |953

March  l ,  
. |954

August  8 ,  
. l955

June 2 ,  . l959

September 30, . l959
February lB,  . l960
Apr i l  . |3 ,  '196 . l

0c tober  21 ,  1g6 i
November . |0,  ' |962
February 7,  1965
February '13,  ' l  

966
February 28, . |966
September 22, 1966

Gage r:tei qht
reet

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

i l  .71
15 .55

26 .1
12.22
24 .35
11  .97
1 t  .84
. l4 .  

00
11  .47
14 .05
t l . t0
I  0 .78
I  0 .68

o,rdo
7 ,490
5  ,750
9 ,560

30 ,200
6 ' l90

25 ,500
6 ,0J  0
5 ,340

7 ,200
5 ,570
7,200
4 ,790
4 ,560
4 ,490

(a)  From in fo rmat ion  by  loca l  . . r ia* *
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,  
bankful  l  s tage

cron on  the
l ra inage a fea  a t
feet  mean sea

-------_.-____

+ts
o,ldo
7,480
5,750
9,560

3o,2oo
6 ,190

?5,500
6 ,010
5,340

7 ,2oo
i ,570
' 1 2 0 0

,780
,560
,490

-_

Tab le  l0  inc ludes  a l l  recorded

of  7  fee t  a t  the  U.  S .  Geo log ica l  Survey

Branch.  The dra ' inage area  a t  the  gage is

a' l  t i  tude i  s 380 feet mean sea I  evel  .

f l  oods above bankful ' l  s tage
gag ing  s ta t ion  on  Schenks
. | .34  

square  m i les  and  the

TABLE I O

FLOOD CREST ELEVATIONS OF FLOODS

SCHENKS BRANCH AT CHARLOTTESVILLEVA.

Date  o f  Cres t

Ju ly  20 ,  
. l956

September 30, 
. |  
959

May 
'l 

, 1962
Ju ly  1 . l ,  l 968
August  20 ,  

. l969

Gage He igh t
feet

B  .60
7  .99
q  4 ]

7.74
7  .15

Dj  scharge
c .  f .  s .

650
580
900
504
(a  )

(a )  D ischarge no t  de termjned.

Flood Occurrences

Pla te  2  shows the  da tes  and he jgh ts  o f  f loods  s jnce  
.1933

wh ' ich  have exceeded bank fu l l  s tage on  the  R ivanna R iver  a t  Pa lmyra .

Dura t ion  and Rate  o f  R ise

A s tage-d ischarge

Creek  to  inc lude a  range o f

the  Standard  Pro jec t  F lood.
graphs were computed for the

Pro jec t  F lood wh ich  re f lec t

which may be expected jn the

re la t ionsh jp  \ ^ /as  deve loped fo r  Moores

stages anci  d ' ischarges up to the s i  ze of

Us ing  th is  re la t ionsh ip ,  s tage  hydro -

In te rmed ' ia te  Reg iona l  F lood and Standard

ra tes  o f  r j ses  and dura t ion  o f  f lood ing

s tudy  area .
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prate 3 shows the stage hydrograph for the Intermediate
Reg iona l  F lood a t  a  typ ica ' r  ' roca t ion  

in  the  s tudy  area .  In  th is
f ' lood, Moores creek would r ise f rom erevat i  on 362 to e.revat ion 3g4
in  l '4  hours  a t  an  average ra te  o f  about  r .6  fee t  per  hour .  The
stream wourd remain above bankfur i  stage for about r0 hours.

Plate 4 shows the stage hydrograph for the Standard project
F lood.  In  th is  f rood Moores  c reek  wourd  r i se  f rom erevat ion  362 to
i ts  max imum s tage a t  e leva t ion  387 in  about  20  hours .  The s t ream wou ld
remain  above bank fu l l  s tage fo r  about  l5  hours .

Ve l  oc i  t i  es

Ve loc i t i es  in
f lood in9 ,  tab le  l l  wh ich
be expected.

Moores Creek may become hazardous in time of
fo l  I  or^rs gi  ves an i  ndi  cat ion of  ver oci  t i  es to

TABIE I I

VELOCITIES DURiNG FLOODTIME(a  )

Fl ood

In termed ia te  Req iona l
Standard projec[

Yelggi ly of  Water in feet  per second
Lnanne r ------Gr6anR-

8 .1
8 .3

3 .7
? o

(a )  Average ve loc i t ies  in  s tudy  reach.

30



Eu el
ui E- H AE

[:!i iii
6E Bi i'{a

fiilfi IfiE
E2 0u
u

lermediate

In  th is
vat ion 3g4
n, Ihe
l r s .

lard project

on 362 to
st ream would

r  t ime of
c i t ies  to

o
K A

o  o  .  p { u ' o
'-t brt fd ( t{ o
. t J d o  l . l  . . r o N
d  t D >  b t t l  . c
{ r  o  5 p  ( u
o tl-l -l l{ 6 tl

o  d  s r o
b l r  d  - O r d ( f ,  B
g  g  ( u  0 0 1
- a t a  O O _ t o
b'r lJ .c -l .lr
d  d  c  . | J q r  c . c
b ' n  d  .F {  U t

o  C ( U  ' F l

d )  .  O - l  . q
> d o  b r  q
t r ' . r >  g H E o
5 C O  ' . t d O U t
t n ' - l " q  ' ] J ' c X d

b n o  d { r o U '
F l g ! -
d . . t t J o O t r . . + r
o > o  s { O u ( u
. ' {  O  d O f r d C )
tD .tt.t '. ' l E O qr
o d  o
- t  H 0 1  d  O  . F l t O
o >(Y) o c, H q-l r-
0 ) E .  ' . 1 + r O
o . { o  . t J  d  o c { s r

d - r  d  o  >  N
. tu c{ .Fl .Fl C)

( / )  t { d o $ d
. . l J o  d H . c O C

D d . . {  > ' . { l r F d

nd
]K

o
N

I H 9 I I H  3 9 V 9

EI  f , IFE '

l - 3 t l  N l



$

CORPS OF ENGINEERS, U.S.  ARMYNoRFoLK.  v rRGrNrA.  b rs in rd i
STAGE HYDROGRAPH

INTERME DIATE REGioN.;I FLo
MOORET] CREEK

A L B E M A R L E  C O U N T Y  A N DcHARLorrEsv rLLe, vin dri.un

P L A T F



,nkful l  Sroge--.

,u";t;,tTtt
IAPH
AL FLOO

A N D
?GINIA

ui
t
F 380
ut
l!
L

=

z
9 czo
F

t!

ld

360

3503 3024t 2 t 8

T I M E  I N  H O U R S

H y d r o g r o p h  b o s e d  o n  s l o g e  d i s c h o r g e

r e l o t i o n  s h i p  2 3 , 2 0 0  f e e f  o b o v e  f  h e

m o u t h  o f  M o o r e s  C r e e k .

C O R P S  O F  E N G I N E E R S ,  U . S .  A R M Y
N O R F O L K .  V  I R G I N  I A .  D I S T R I C T

STAGE HYDROGRAPH
STANDARD PROJECT FLOOD

IIOOIES CREEK
A L B E M A R L E  C O U N T Y  A N D

C H  A R L O T T E S V  I  I - L E ,  V I R G I N I  A

i + I
I

l

11

r l
i l

l l

I

I

I

I
i

{
I
f

r i , l

f

; r i i

; l l l
i ; . 1

llv .JJ
I
+

I

i'! ll'i
i l l { I

I

I

l l  eon k f r l l S t o g e N
T r 1

* 1
f r
I i $

l I
T
I

l
l t
i l

I
-LL

/

'l I

T

+ i

+ i
T I

I
f

T

t
I

l
nt+
l , l 1 i

,2 "/

I l +
f l

il
l t
r l

rl
+
f i
l +
t 1 T

r,x
l i l l

l
\

7T
I

I
f I

t f
t ' iF

i . l l i
- T i l

r 1
l l

J r

i 1 i ' +

I

, 1
: i

1 !
t _f1

+ '  1

r * i
r l -

i t i ] t
l l+i i



tnkful l Sfoge

b,u.;t;,tTtt
RAPH
VAL FLOO
K
Y  A N D
TRGTNIA

J

ui
j

f  380
ul
ld
It

7
z
= 370
F

t!

ld

3303 t 2

T t M E  I N  H O U R S

H y d r o g r o p h  b o s e d  o n  s f o g e  d i s c h o r g e

r e l o l i o n  s h i p  2 3 , 2 0 0  f e e f  o b o v e  f  h e

m o u l h  o f  M o o r e s  C r e e k .

CORPS OF ENGINEERS '  U .S .  ARMY
N O R F O L K .  V I R G I N I A .  D I S T R I C T

STAGE HYDROGRAPH
STANDARD PROJECT FLOOD

HOORES CREEK
A L B E M A R L E  C O U N T Y  A N D

C H  A R L O T T E S V  I  1 - L E ,  V  I R G I N I A

l ,

r r l l

' ' :
l ,
' ' i l

i t , l
, i i l i

l " i i
l r i

_ + r  1 .
, , i i i
r r  ; l
. r l r ,
, t r L i

i i
' l
i l

t1
t ;
Ll

I

I
1

l
rl
i l
i l

I
1

I
l l
f r

l - li l+t
T

l
I
I I

i i ,

1 , ,

' I

I

: i i i l
, r l

: : lr l
l r r l
: : i l l

I

/
t

l r i l
T T I i
,,i'l.|}

I
j

l
1
i

I

l 1

1l
r l

1 l

I
I
I

f+
l r

irl
t i

J

I T

+
I

I

,  IEonkfu l l l o g e

: ' 1 4

/ iiil I l
I

I

l\

l
f1,i+

lr
T l
i j I

I i1 i
l i i

i 1
t l
l l

i-t-

:r
l l
i . f

r:F

lr r1 ;il
t  1 t

+1
i r

i r
1 t s

t1r l
' l I

I

i l
t l
t l

\ * rl
\- l t l

l " r '

, i1 l
i l+
l  i t
i t i

ilii r
i ll+l T

f rlt 1 l

l t
L+

l i lr i
Nr-r

IL +f  t i
iil

l1
+ 1

l 1
t ;

J]
i
I

ILT
! |
i i f

i i
+i

T - -
i  + 1
i i r ii\

f

' t

.1
1 il t

i '

t l
+ 1

i -

I  l r  r
. l  r +  1

l

I

l l  t

i + '  I

I  ' * ' 1
+ 1 ,  + +

1 . ;  - .]1 i
I

-  l l

l i * f f
l i ' : i
l l l l :

l i l l
t1  1 l
r  l  t t

t
304I



CORPS OF ENGINEERS, U.S.  ARMY
N O R F O L K .  V I R G I N I A .  D I S T R I C T

STAGE HYDROGRAPH
INTERMEDIATE REGIONAL FLOO

MOOREIT CREEK
A L B E M A R L E  C O U N T Y  A N D

CHARLOTTESV ILLE, VIR GINIA



390

tnkf  u l l Stogs

,,?t";,tTtt
IAPH
'AL 

FLOOD
r
'  

A N D
RGINIA

J

ui
j

f  380
l||
ut
L

z
z
9 szo
F

ld
J
ld

3303

T I M E  I N  H O U R S

H y d r o g r o p h  b o s e d  o n  s l o g e  d i s c h o . g e

r e l o l i o n s  h i p  2 3 , 2 0 0  f e e f  o b o v e  f  h e

m o u t f i  o f  M o o r e s  C r e e k .

C.ORPS OF ENGINEERS,  U .S .  ARMY
N O R F O L K .  V I R G I N  I A .  D I S T R I C T

STAGE HYDROGRAPH
STANDARD PROJEST FLOOD

HOONES CREEK
A L B E M A R L E  C O U N T Y  A N D

C H A R L O T T E S V I I - L E ,  V I R G I N I A

, 1 1 1
, l , t ]

l  " t s l

, i t i :
I  ' 1 r

I

I
l

I il
l l

I

l

I

t
l

It
t i
tl

t: " t i r
L , r ,

. + i  I  i

r i
; l
, l

l i

l̂ T'l\

t

I l i
I
I

'/I I
I

l 1
+ i
\.l

I
I

1

l : l  aonkf , l lS l o g e
, ' l

, i i
r l

::4
I

n
I N+l

l

1 +1rT
l r
t 1
i l

i l r
l l T

i l :  i
r T . '

7:17
,  I  t l

1 r
L i

1 I \ \ t i l
\ 1

1 l r .

r i i l

: ' . . 2

t i
I +

rl
f i

lflr
l : i I

l l
i i

1

I
I

T d1+
fff
i+

l
.l

i l
: i

1 1
r l
r l 1 !

I I

. ; i ,

t r ' l
i t r +
i T l - I

t tr f
r l -

r r + - r

i r

1  . r  i - +
r 1 l ' 1
t l - - '
' I I  - ' '

I i + l
. . +  |
' r ' l
1 1 1 * t

ll

I L
i I

l l i f
; i  l I
I t l L ]

l - j

I 4



FLOOD DESCRiPT ION

The fo l low ing  are  descr ip t ions  o f  f i ve  la rge  f loods  tha t

have occur red  in  the  R ivanna R iver  Bas in .  These are  based on  news-

paper  accoun ts ,  h i s to r i ca l  records ,  and  f je ld  jnves t iga t ions .

F1.o.od of ltay_..l924

From THE DAiLY PR0GRESS,  Char lo t tesv ' i l l e ,  V i rg in ia

I t4ay 13 ,  
, l924:

"Th js  sec t ion  was v is ' i ted  Saturday  n igh t  and SunCay by  the
heav ies t  ra in fa l l  tha . t  has  occur red  in  rnany  years ,  the
records  kept  a t  Un ivers ' i t y  0bserva tory  showing a  ra in fa l l
o f  5 .57  jnches  dur ing  the  two days .

"The ra in  commenced to  fa l l  about  2  o 'c1ock  Saturday  a f te r -
noon  and  g rew in  jn tens i t y  un t i l  a t  9  o ' c lock  i t  began  to
th rea ten  ser ious  consequences .  The downpour  cont inued
th roughou t  the  n igh t ,  and  w i th  a  s l tgh t  d im inu t ion  dur ing
the  ear ly  fo renoon Sunday,  bu t  showed no s jgns  o f  cessat jon .
From noon un t i l  an  ear ly  hour  l4onday the  prec ip i ta t ion
increased,  and the  danger  o f  the  f lood  s i tua t ion  v ras
rea l i zed .

"By noon the streams from the mounta' ins had reached f lood
heiqht,  and the water lvas overf ' lorv ' ing the low lands of  the
terr j tory through which they pass and in the face of  the
cont jnu ing  downpour  o f  ra in  res idents  a lono the  course  o f
these streams became arrprehens jve of  the r^rorst  f lood in
many years .

"The ra in  cont jnued w i thout  cessat r 'on ,  and as  n igh t
approached sonre fear was fel t  as to the safety of  certajn
br idges ,  bu t  no  one espec ia l l y  the  county  o f f i c ia ls  en ter -
ta ined any  uneas iness  about  the  new s tee l  b r idges  wh ich
had been erec ted  w i th in  recent  years  a t  such f lood  leve ls
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May . l4,  
lgz4

ifi;; Hl; iffi ffi::n,t"t,.::.rg,

fr';,'f ll' i#ff{ i''iljffi fi, l'tu l;,J,t i'ff "
May 15, 1gz4
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"Fo l lo r ing  an  jn te r rup t ion  fo r  a  per iod  o f  one hour ,
f rom 5 to 6 yesterday af ternoon, e ' lectr ic current for
power  and l igh t  was  supp l ied ,  bu t  the  in te r rup t ion
occurred before The Progress was able to complete the
press run for the day and many readers were deprived
o f  the  paper  las t  n igh t . "

Flood of  Apr j  I  
.1937

From THE DAILY PROGRESS,  Char lo t tesv i l leo  V j rg in ia

Apr i l  26,  1937

"The swol len water of  the Rivanna River were reced' ing
rapidly here toda.y af ter  a heavy week-end rajnfal l  which
set an a ' l ' l - t jne record,  temporar i  1y para1vzed transporta-
t ion for  several  hours late yesterday af ternoon and last
n igh t .

"For  fo r ty -e igh t  hours ,  end ing  a t  9  o 'c lock  today ,  a
steady downpour raised strearm in th is area far above
the  f lood  s tage,  se t t ing  a  record  prec ip i ta t ion  o f
7 :60  incheso accord ing  to  the  Un ivers i ty  o f  V j rg jn ja
Observa tory .  'C loudy  weather '  w i l l  con t jnue th rough
toni  gh t .

"An unof f i c ia l  read ing  a t  the  Char lo t tesv j l le  Woo len
Mi l l s  a t  noon showed the  R ivanna had reached a  f lood
stage of  th i r ty- two feet,  two feet less than the record
mark of  1924. The ent i re basement f loor of  the old
bu i ld ing  o f  the  p ' lan t  was  en t i re ly  submerged and
approximately two-thirds of  the f loor of  the new div js ion
was under \n/ater. "

Apri 1 27, 1937

"The unrul ' ly  water of  the Rivanna Rjver had subsided today
and danger of  ser ious f ' lood damage to Char lot tesvi l le had
pass ed .
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Apri l  ZB, lg37

"Red c ross  beg ins  re r ie f  ac t i v i t ies  as  f rood recedes. , ,
Flood of  October 1942

The la
the Rivanna *,,;;':;i ;[ff;J l;':;:':,J];,:.j:.wn 

to have occurred on
ln tense ra in fa l  I  associarar t  r . , j  +r^  rL  _ 

was that  o f  October  lg
Intense rainran associated wi. th' ,n;=;f f ;*:T; 

t t t  that or October I
fe l  I  over  the Rivanna Rivor^  , . , . ;^ .^_: :  , ,  

er l rnanrs of  a  t rop ica l  hurr icane
tota r 1 ins armo,,'i; ' i":;:::.,:::'::f :":" 

about three days . Amountsto ta l l ing  a lmost  l0  inches  ,u .u  
" - "= '  tu r  dDout  th ree  days .  Amounts

a  shor t  d is tance to  the  nor theasneasured 
in  the  R ivanna watershed wh i le

to  lB .9  inches  a t  B ig  Meac lows r r . ' '  
tn  the  Rappahannock  R iver  Bas in ,  up

record ftoodins on the RappanunnlloffJ:- '  
This storm arso produced

cate that ff l t l t t l  
depths measured during the Octob er 1942storm incri-the upper 0,",,:;n:;'JITJ:J:r_il:: ;::::;J:;;;: t*:il:,,,..

Rappahannock  Bas in  exper ienced even heav ie r  and more  in tense ra in faJ l .
Fo l low.

which reJate ,, il: ffil: ' iff; #rthe 
charlottesville newspaper

From IHE DAILy  pR0GRESS,  Char lo t tesv i lTe ,  V i rg in ia

0c tober  . l6 ,  
1942

"F i re  Depar t rnent  saves  Res idents  in  Frooded Areas . , ,

, "CharJo t tesv i l . le , -11as  a , lmost  i so la teg  paqV when s l ides?'{8'[itr'iillt:":'{"1 j 1' -ino' 
"i'ici tizeni ;i;;;:;;fr;l;.tl,i 3,yJ,.ii ;llnitl.::#*;
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"A number of bridges in the county have been reported
washed out or part' ially damaged, and many of the
secondary road bridges have been affected.

"There was a severe threat last  n ight when the water
rose  to  6 l  inches  in  the  eng ine  room,52 inches  h igher
than the nine inches of  1924 when the ci ty was thrown
in to  darkness .

"0n1y the thi rd.  and fourth f loor workers were at  their
regu' lar  jobs at  the woolen mi l ls  today, af ter  a f lood
affect ing the f i rst  and second stor ies wi th water f ive
feet deeper 'than any known before. ' I^lorkers have been
diverted to c ' leaning up the damage."

t  1955

From THE DAILY PR0GRESS,  Char lo t tesv i l le ,  V i rg in ia

)
I

August  lB ,  
. |955

! 'About f ive inches e1 pl ip fe l1 here between dayl ight
yesterday and 9 a. m. today and the resulting f ' looded
streams have b'locked roads and made ponds out of
lowlands throughout th is area.

"At noon today there was 33 inches of water in the
basement of  the Char ' lot tesvi  I ' le Wool en Mi ' l  I  s  ,  but
p'lant operation had not been stopped. Another two
and a hal f  or  three feet would put vtater in the
' f in ish ing  room, '  

' l owest  par t  o f  the  p1ant .

"Moores'  Creek water was large' ly responsib ' le for  the
f looding of  the Woolen Mi l ls  basement,  as the creek
f ' lows into the r iver wi th in a stoners throw of  the
p l  an t .

"The swol len waters of  Moores'  Creek pass close
beneath Moores' Creek Bridge on the southeastern
edge of the city. l later near here flooded over
onto Route 53n cutting off the approach to
Mont icel lo for  several  hours th is morning.
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Flood o f  Auqust  lg69

, ,Hur r icanuTor ren t ia l  ra ins  i
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*r.n 

-oii:fft:Ii,ltJl. the remnants or
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ror the 

state on the nisht or

of the state, were Jost as u "utt: 
rlrosttv ilT;i;:H:;rfl:TJ;;r*

resu l t  o f  f lash  f tood ing  and rn rd  , l ides .
In

and the remaiffiTTj'.i::'. on the ,ood
dur ing  the  , ,camiJ  

le , ,  f rood.  
s tud ied  in  th i ,  

P  a in  a t  char lo t tesv i l l  e

to the south ;:t l l : ' - : l : 'o 
The main ' to"r . 

rerrort were rortunate

area, occupanof 
the studv area-- ;; ;Jl, i"t '*t 

passed some distance

as u,ere those 
rs or the ri..o-ii:,;T:::',TJti;.ll T:,T:ij*'jn.,

Moores creek, ;JiJJiL:J:'fi.'i,,jni,;.:;: 
;, 

path Frood stases onwere much lower  in  August  tnun-rn^^=; : : : t :  
R iver  a t  char to t tesv i r le

earl ier recorded f loods. ,oru.,  
'nun those experienced ' in ,or.  of theparmvra, the 1e6e frood esr;;;i:;;r"T':il:il:'"j:;riuunnu 

-ni 
ver at

In  cc
creek ana o*,uir$:jilJ l;r:J* 

study of the ftood situation on r4oores
impor tan t  to  cons ider  the  a t - t : : : t :o  

char lo t tesv i l le ,  
i t  i s  ex t remeryvirsinia and its disasterous ..Jn;:";'.":l: l.tt or Ausus, irun ,nbecause f loodins in the chartr . r " . i i ; . ,^ t l : : t ison for  th is is  not

part icular ly ,u, ] . "o 
" ; ; j : : : jo: . t t tv i  I  le area dur 'mari y because .;';..1;::::1.1ffiff l;iliJlJ, :i:T,lT.,

arvn from the occurrence
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such an event.  For examp' le,  had the main stovm center passed a

mi les to the north of  i ts  actual  path,  some of the heaviest

centrat ions of  ra in could have fal len over the Moores Creek water-

ed  and o ther  smal l  d ra inage bas ' ins  jn  the  v ic in i ty  o f  Char lo t tesv i l le .

nfal l  amounts total l ing as much as 2l  inches were recorded about 15

les  south  o f  Char lo t tesv ' i l l e  a t  Un ion  l '1 i l l s  dur ing  the  August  1969 s to rm.

th a storm center of  th is magnitude posi t ioned favorable for  maximum

nt  w j th jn  the  dra ' ingage bas jn  o f  Moores  Creek ,  i t  i s  no t  d i f f j cu l t

imag' ine the devastat ion which could have taken p1ace. Flooding much

severe than that indjcated for the Standard Proiect  Flood, as dis-

sed in  de ta i l  in  succeed ing  paragraphs ,  wou ld  have a lmost  assured ly

med in the study area.
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Resul ts are general ly checked for reasonableness by appropr iate

compar ison v l j th  more  re l jab le  va ' lues  de termined fo r  watersheds ' in

the "general  region" of  the area under study. The above descr ibed

techn' ique was used to determine the Intermediate Regional  Flood for

Moores Creek.

Resu l ts  o f  the  s tud ies  ind ica te  tha t  the  In te rmed ia te

Regional  Flood on l4oores Creek would have a peak d' ischarge of

2. l ,000 cubic feet  per second at  the mouth of  the stream, and

5,800 cub' ic feet  per second at  the upstream l jmjts of  the study

area.  Tab le  l2  shor r rs  f lood  s tages  and d ischarges  a t  var ious  po in ts

along the stream whjch would resul t  f rom the occumence of  the

In te rmed ia te  Req ' iona l  F lood.  F jgures  6 ,  7 ,  B ,  and 9  show he igh ts

that the Intermedjate Regiona' l  Flood t^rould reach at  selected locat ions

along Moclres Creek.

TABLE I 2

FLOOD STAGES AN!] DISCHARGTS - INTERMEDIATE PE-GIONAL FLOOD

i ng

;  i  gnated

obabi I i ty
s  ava i  lab  le
on lvloores
be deter_
Pp l i ca t ion

Loca t i  on

V i rg in ia  Route  20  Br idge

Mouth B' iscui  t  Run

Vi rg in ia  Route  63 . l  Br idge

Old  U .  S .  Rou te  29

Distance Above
Mouth l4oores

Cree k--EeT-

8,650

24,270

24 ,850

39 ,750

S taqe
tee t ,  m .s .  l .

343  . 5

?R6  R

387.7

450.  I

D i  scharge
c . f . s .

20,704

9 ,900  (a )

I  0  ,70o
5,800

(a )  Inc ludes  B jscu i t  Run  d ra inage  bas ' in  on1y .
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'nry in rare instances has a speci f ic  stream exper iencedthe largest f lood that is l ikely to occur.  Severe as the maximumknown flood may have been on any given stream, it is a commonly acceptedfact  that '  in pract icaty at  cases, sooner or rater a larger f rood canand probably wi l l  occur.  The Corps of  Engineers,  in cooperat ion wi ththe weather Bureau, has made comprehensive studies based on the vastrecords of  exper ienced storms and f loods, and has evolved general izedprocedures for est imat ing the f lood potent ia l  of  streams. These pro_cedures have been used in determining the standard project  FJood forthe study area. I t  is  def ined as the largest f lood that can be expectedfrom the most severe combinat ion of  meteorologicar and hydrol0gicar con_di t ions that are considered reasonabry character ist ic of  the geographica. lreg ion  invo lved.  Tab le  13  wh ich  fo l lows,  i s  a  tabu la t ion  o f  the  max imumheights of  water and discharges which wourd occur dur ing the standardPro jec t  Frood-  F igures  6 ,  7 ,  B  and g  show he igh ts  wh ich  the  s tandardProject  Frood wouJd reach at  serected l0cat ions in the study area.

FLOODS

TABLE 13-

CT FLOOD

Loca t i  on

V i rg in ia  Route  20  Br idge
Mouth  B iscu i t  Run
Vi rg fn ia  Route  631 Br idge
01d  U.  S .  Rou te  29

D i  s tance
Above flouth

Teet

B ,650
24,270

24,950

39 ,750

Staqe^ -ree t ,  m.  s .  J  .
348.7

389 .3
390 .0
451  .1

Di s cha rge
c . t . s .

29,250

13 ,100  (a )
14  ,200
7 ,650

dra inage bas in  on . ly .
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Frequency

It  is  not pract ical  to assjgn a f requency to the Standard

Project  F ' lood. The occurrence of  such a f lood wou' ld be a rare event;

however,  ' i t  could occur in any year.

Poss ib le  Larger  F loods

F' loods larger than the Standard Project  Flood are possib ' le;

however, the combination of factors that would be necessary to produce

such f loods  wou ld  ra re ly  occur .  Cons idera t ion  o f  f loods  o f  th is

magnitude is important in cases where the consequences of  f ' looding would

be disastrous, ot  ,  otherwise, not acceptable under any ci rcumstances.
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HAZARDS OF GREAT FLOODS

The amount and extent of damage caused by any fl ood

depends . in general  upon the size of  the area f ' looded, the he' ight

o f f l ood ing , theve loc . i t yo f f . l ow, thera teo f r i se 'and the

dura t ion  o f  f l ood ing .

Areas Flooded and Heights of  f looding

Theareaa longMooresCreek tha tv lou ldbe f loodedby the

Standard Proiect  Flood and the Intermediate Regional  Flood is shown

on p ' la tes  6 ,  7 ,  8 ,  9 ,  
, l 0 ,  l l  , 12 ,  and  13 '  The  ac tua l  l im i t s  o f

these overfl ow areas on the ground may vary somewhat from those shown

on the maps because the large contour interval  and scale of  the maps

do no t  permi t  p rec ise  p lo t t ing  o f  the  f looded areas '  More  exac t

de te rmjna t ion  can  be  made by  us ' ing  the  p ro f i l es ,  p la tes  
. |4 , . |5 , .16 ,

and 17  in  con iunc t ion  w j th  f je ld  surveys  or  more  de ta i led  maps '

Prof i  jes for  the Intermed' iate Reg' iona1 Flood and standard

Project  Flood for the study area were computed using stream character-

i s t j cs  de termined f rom topograph ic  maps,  va l ley  c ross  sec t ions ,  and

f i  e l  d ' i  nspect i  ons .  Typ' ica1 va1 1ey cross sect i  ons used i  n the study are

shown fo r  se lec ted  loca t ' ions  on  p la tes  18  and 19 '

Thepro f i ]eso f theStandardPro jec tF loodand the ln te r -

medjate Regional  Flood depend in part  upon the degree of  destruct ion

orc logg ingo fvar . iousbr idgesdur . 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 l1  b r idge

s t ruc tures  wou ld  s tand,  and tha t  no  c logg ing  wou ld  occur .  The s tandard

Pro jec tF loodpro f . i l e fo r | ' 4ooresCreekwou ldvary f rom2toSfee t

higher than the Intermed' iate Reg' iona1 Flood ' in the study area'
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Veloc i t ies ,  Rates  o f  R i re ,  and.  Dqra t ion

water veloci t ies dur ing f loods depend 
' large' ly 

upon the

s ize  and shape o f  the  c ross  sec t ion ,  the  cond j t ion  o f  the  s t ream'

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  Moores Creek and Biscui t  Run

dur ing the Intermediate Regional  and Standard Proiect  Floods.

TABLE 14

INTERMEDIATE REGIONAL AND STANDARD P8O4II

are

Fl ood

Intermediate Regional

Standard Proiect

Intermediate Reg'i onal

Standard Proiect

Distance Above
Mouth of Stream-Er-

MOORES CREEK

.|  
7 ,550

I  7  ,550

BISCUIT RUN

I  5 ,200

I  5 ,200

Maximum
Channel

f t .  
-FerTec.

Vel  oci  t i  es
0verbank

f t .  per  sec .

'14

'15

l0

l1

lard
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Thera teo f r i seanddura t iono f f ]ood ingdepend la rge lyon

the t imerequ . i red fo r f loodwate rs toconcen t ra te in theareaandon

the duration of f lood-producing rainfa'I1 '

Tab ]e l5 jnd ica tes fo r the ln te rmed ia teReg. iona landStandard

Proiect Floods the time required for the floods to rise to maximum

height and the durat ion above bankful l  stage'

TABLE 15

F1 ood

Intermediate Regional

Standard Proiect

Height
of

Ri se
Et'

22
25

Maximum
Rate

of R'ise
feet Per nr

3 .3
2.7

Durati on
Above

Balkful 1
hours

10
15

Time
of

Ri se
hour

14

20

(a) As determined 23'200 feet above the mouth of l4oores Creek'

Therap id ra teso f r i seandh ighs t reamve loc i t i es ,shown

in tab les14and15 incombina t ionw i thdeep ' fa i r l y long-dura t ion

f lood ing ,wou ldc rea teahazardouss i tua t ion indeve lopedareas .

Ve loc i t i esgrea te r than th ree fee tpersecondcombinedwi thdep thso f

three feet or greater are generally considered hazardous'
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GLOSSARY OF TERMS

BANKFLILL STAGE . The stage or el evdt j on above wh'i ch extens j ve
overf low of  the natural  banks of  a stream or bod.y of  water beg' ins in
the  reach or  a rea  in  wh ich  the  e leva t ion  is  measured.

ELEVATI0N.  As

* * *

used here in  re fe rs  to  he igh t  in  fee t  above
Supo lementa l  Ad jus tment  

. |936)  
.

* * *

mean sea leve l  da tum (USGS

FL00D. An overf lc lw of  lands not normal ly covered by water
and tha t  a re  used or  usab le  by  man.  F loods  have two essent ja l  char -
ac ter is t i cs :  The jnundat ion  o f  land  js  temporary ;  and the  land js

adjacent to and inundated by overf lov f rom a r jver or stream or an
ocean,  1ake,  o r  o ther  body  o f  s tand ing  water .

Normal ly  a  " f1ood"  j s  cons idered as  any  temporary  r - i se  jn

s t ream f lov  o r  s tage bu t  no t  the  pond ing  o f  sur face  water  tha t  resu l ts
i n s' i gn i f i  cant adverse effects j n the v'i c' i ni ty. Adverse effects may
include damages from overf lov of  land areas, temporary backwater ef fects
jn  sewers  and loca l  d ra inage channe ls ,  c rea t ion  o f  unsan i ta ry  cond j t jons
or  o ther  un favorab le  s i tua t ions  by  depos i t ion  o f  mater ja ls  jn  s t ream
channe ls  dur ing  f lood  recess ions ,  r j se  o f  g round water  co inc ident  w i th
' inc reased s t ream f low and o ther  p rob lems.

k *

FL00D CREST. The maximum stage or elevat ion reached by the
waters  o f  a  f lood  a t  a  q iven loca t 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  standing water

* * *

The rel ati ve'lY f1 at

stream or watercourse

r,vhi ch has been or may

I ands adjoin ' ing

lake ,  o r  o ther

by f lood water.

The maximum instantaneous discharge of  a f lood

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

area or low

or ocean'

be covered

* * *

FL00D PR0FILE '  A  graph showing the  re la t ionsh ip  o f

sur face  e leva t ion  *  loca t ion '  the  la t te r  genera l l y  expressed

d is tanceabovemouth fo ras t reamofwate r f lo ' ' v inq inanopen

I t . i sgenera l . I yd rawntoshowsur facee leva t ion fo r thecres t

spec' i f ic  f lood, but may be prepared for condi t ' ions at  a g ' iven

s taqe .

water

as

channe l .

o fa

t' ime or

* * *

tL00DSTAGE.Thes tageore leva t jona twh. i chover f . |owof

thena tu ra lbankso fas t reamorbodyo fwate rbeg . ins in thereachor

area i n whi ch th e el evati on ' is meas ured '

* t ( *

HEAD L0SS ' The effect

b r idqe open ings  or  bu i Id jngs  tha t

must  f lou , ,  ra is ing  the  sur face  o f

t i on .

of  obstruct ions,  such as narrow

l imit  the area through which water

the water upstream from the obstruc-
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ood INTERMEDIATE REGI0NAL FL00D. A f lood having an average

frequency of  occumence in the order of  once jn l00.years al though

the  f lood  may occur  in  any  year .  I t  i s  based on  s ta t i s t i ca l  ana ' l yses

of streamflow records avai lable for  the watershed and analyses of

ra jn fa l l  and  runof f  charac ter is t j cs  in  the  "genera l  reg ion  o f  the

watershed.  "

* * *

LEFI 'BANK.  The bank  on  the  le f t  s ide  o f  a  r i ver ,  s t ream,

or watercourse, look' ing downstream.

* * *

L0l. l  STEEL (OR UNDTnCLEARANCE) .  See "undercl  earance. "

* * *

N0R.F{AL WATER SURFACE. The elevat ion of  the water surface

l i  n i  ng

lher

r ter.

er

nel .

0r

of

0r

ler

:ruc-

on a stream at t imes other than dur ing

report ,  i  t  is  the elevat ' ion obta ' ined by

drought  o r  f lood i  ng .  In  th ' i s

f i e ld  su rveys .

* * *

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

or watercourse, looki  ng downstream.

* * *

STANDARD PROJECT FL00D. The flood that may be expected

from the most severe

cond i t ions  tha t  a re

geograph ica l  a rea  in

conbinat jon of  rneteorological  and h.ydrological

considered reasonably character ist ic of  the

which  the  dra inage bas in  i s  loca ted ,  exc ' lud ing
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ex t reme ly ra recombina t ions .Such f loodsasusedby theCorpso f

Engineers are intended as pract icable expressions of  the degree

o fp ro tec t . i on tha tshou ldbesough t . in thedes . igno f f ]oodcon t ro l

works , th e fa'i I ure of whi ch mi gh t be di s as trous '

* * *

T IME 0F CIxqEIIRATJ-QI-'

po'i n t in the dra' inage area to the

* * *

UNDERCLEARANCE' The lowest Point

structure over or across a r iver '  a stream'

the opening through which water f lo lvs '  This

s tee l "  j n  some reg ions '

of a bri dqe or other

or watercourse that I imi ts

is referred to as " low

The flcw time from

po' int  ' in quest ' ion '

the mos t remote
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PUBLIC LAW. This report  has been prepared in accordance with the

author i ty granted by Sect ion 206 of  the Flood Control  Act  of  
.1960
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