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PREFACE

M18 epr hais beet? developed to fill the- need tor flood information at

.iiii, t ocitiOos idoiw I ilmhc r River The stody was initiated as a result of a

reiQiii'r ft rm the Steo(f North Carolina for floodwaynmapping in the vicinities of

L jriiher too Boardman anid Firhliuff North Carolina Various other requests

'1)h( ttod the tivie( for information along the entire reach of Luimber River from

mhe mou~rli to the towni of 'imhe-fto, Flood infomation within the corporate

imits of I iimbertor, has heeni dewe/opeel hy the Corps of Engineers under

contract for the F ederal Insurance Adrmistration and will be published in) a

separate report lodmorrainrentdi this report will not conflict with

datat oshich oi illhi b, pri'seiiitli the I uriberton Flooi surance Report No other

flod mstrircestuidwe ? ' heinompefted or are, inprogress which will affect

thi. stujdV irv i'di'ervid iny this report

Althiqh the-re is some ubt/i ind agricultural developrmen~t in the flood

plaif i of L um~ber River in the vicinity of L urnberton. Boardman and Fairbiuff.

North Car olini Nichols, South Carolina and several other small communities,

most of the areat Sublet t to floodling is heavily wooded swaMpland-in the future.

!ioryie (it this lanid is likely to be considered for industrial sites, waste treatment

facilities and oilier use-s Knowledtge of the flooding potential is an important

lactuir ill sel-ctrii finlan ing and insuiring varioius types of development

In) the pas t rriay Iartqe floods have crcurred along Lutmber River, causing

considerable darmage at various locations The maximum flood of record

occurredi during Auguist 7928 Other notable floods occurred during September

1945, October 1964. March 1971 and April 1973 This study indicates that

future floods greatert than these of the past are possible



This report was prepared by tile Corps of Engineers, Charleston District.
unider continujing authority provided in Section 206 of thc 7960 Flood Control
Art, as amended

Additional copies of this report ran be obtained from the Corps of Engineers.
Charleston District. upon request The Corps of Engineers will also provide
technical assistance In the in terpretation and (Ise of the information presented
herein



* II

7 4

t' PLI 4 IITO

F 0. FO

I ualRVN
GEEA A



DESCRIPTION OF STUDY AREA

Lumbter River is al itsat strean located in the tipper coastal plain of

siot twasterni North Car il-1,1 allot rnwtheastetti South Carolina The river is

for med by the ju ncion (if seve-ral creek,, in Moore County and Richimond County.

North Carolina it flovvs mot itwtatwrlv to the( vicinity of Boardman, North

Carolina, then-e oothwes,,t-r ly41 iti lf- to) it,, mouth at Little Pee Dee River near

Nichols Sou~th Carolina Lotmnher Rive-r (train% an area of 1 760 square miles of

which 1 61 6 Square miles are iri Norlti Caroina and 1 44 square miles are in

South Carolina See Plate I G(>neial Map

This report cover s the 63 iile reach of I timber River from the mouth to

L omberton North Carolina IThe f lot i plain alonq the study reach varies in width
from ahi 1 2 m-uijuttwe()vvt timber too to mitre than 4 miles near Boardman

Most of the flood plain Wi vvf'tJ#d ,vveimpland hut a considerable amount of

agriculitiral land is stbetto fklonLn There are, also somne commercial and

residential hit i dino.s lot4 ated iii t liii Ii plai i areas in the vicinity of Lumberton,

Boardmnan arnd Vdil'bluuff North (arilinei and Nichols. South Carolina Somne of
these strutctores, ildV# bt'eWi ilaitteijetd (liting past floods

FLOOD HISTORY

The greatest known food on Lumber River OCt oir rfd during September

1 928 The f looni resulted f ri i a !itir r ncaii t hat crossed the basin a few days after
the atrea (tad previouisly b)een~ saltirated by heavy rainfall In Nichols, South

Carolina~ the water rose aboutt 1 1 feet above normal stage and covered some of

the streets At L tnb)Ierton the river rose to an v evat ion of 11 7 feet above mean

sea level (about four or five feet above- the hank) Other significant floods on

Lumber River were those of September 1945 March 1971 and April 1973
Stages and distliarqws for past fliood% are- shown in Table 1
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FUTURE FLOODS

The inain objective of this stludy is to furnish 'nformaton which will be
useful to planners and other,; interested in utilizing the flood plain areas along
Lumber River In order to establish flood elevation frequency relationships.
hydrological Studies based on past flood data and rainfall records were
conducted The sources of data and methods of analysis are discussed in the
following paragraphs

Flood Frequency

The frequency or recurrence frequency of a flood is an expression of its
rarity Generally. large floods occur less frequently than small floods Using

records of past floods and statistical computational methods, the chance that a
given flood event will be equaled or exceeded during a specified period of time

can be determined A 10 year flood can be expected to be equaled or exceeded
about ten times during a 100 year period, ()r it has a one chance in ten of being
equaled or exceeded durinq any year The 100 year flood, recognized by the
Federal Government and the State of North Carolina as the regulatory flood used
as basis for flood insurance and land use regulations. has one chance in one
hundred of being equaled or exceeded during any ,ear

Flood frequency determinations are ba..d on stream flow records collected
by the U S Geological Survey and rainfall records collected by the National
Weather Service Other important factors which are considered during
determination of flood-frequency relationships include various characteristics
of the drainage basin including size and shape of the basin. type of development
and its location in the basin, topography type of soil, etc

3J
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There are %everalI accept able inethods t hatI can be employed In Condu ct Ing a
f requency analysis In most cases, the myethod or methods are selected that best

Utilize the basic data If reliable stream flow records are available for a long
period of record. the Log Pearson Type III Method usually produces the best
resuilts In the absence of stream gage records, good results can often be

acht-ved by development of a rainfall runoiff model (Unit Hydrograph) which
relates runoiff to rainfall frequency data published by the National Weather
Ser vice In conducting the Lumber River f loud frequency analysis, both the Log
Pearson Type III Method ,nd the Unit Hydrograph Method were employed Peak

discharges for 10 year 50 year 100 year and 500 year frequency f loods were
computed at several locations t hrOuqghout the s1tudy reach Computations were
based on ,t rea rn flow re-cords collected by the U S Geological Survey on
L ti mber River at Boardman N C river stage records collected by the National
Weather Ser vice (o0 LUMber River it, L umberton N C and rainfall frequency
data published by the National Weather Service Table 2 lists peaw discharljs
for computeri flood-, at various locations,

TABLE 2
FLOOD DISCHARGES

LUMBER RIVER

10 year 50 Year 100 year 500 Year
River Drainage Flood Flood Flood F lood
Mile Area Discharge Discharge Discharge Discharge

Location sq rniles CIS CIS CIS CIS

- -i N. )I-. 1 110M 11 , 1 (y 21) Xx) 298(X) 4.1 000

A!~ H." '00i ifif ,, fti IN 2 1 11 1 1 1 1 100 110 24 (XX) 314 8o

vw, 14 , o f I i i l' Ni .I -V 61 1 0'2 1 1 to(o 18 ()X) 22000 12 C00

At. . H'q Sidwyg 43 I X) I I (X)o 12 1)(X) 1s 500) 25 700

1R (. -, .l i ,rt-w, i Ni fi 1/4 11t hi, 6i00 1 18(X) 14 8(X) 21) 00

4



Flood Elevations

the pt tvi idIi I Fif ,q a~ it) l. it w th I I be reIa ch Ied by f loods of

givo-ii flord event ar i'e ie'' r YIVeral fII trrs i luding peak dirscharge

shap sl piir r r rtit' "i' hd inid adilio~t fInd plairn t )peof co)ver

In t . t I I I ,I 11 1 .Ii Iii , I I j t. feat a I Irtn who\N 1 t I() tIIIr I.Ac I fuIrdI( flowy

sijil a )~q lvert, ,iMc fm f-I itlt;tvtynitw( (oiidu te-d tIo obtain thea

riala ne( I(r' t ounrn I( alI\ des, Ie h s tll actor,, whio h are used as basis for
Ih draul i mpl Aitan r' T ' ' i mnuaI rn rioltimrat various

hynnari ffiru'r r tqv t> .n.'.r tI's' eri w' fhiwv The end

resul s a hw I It' , I tl) i , t II I I r IIIte I fl t I h Ih s nI IIw , rra 1h11c ally
the+ peA 01 e Ir a! I fIrrs t 1a wn ot . r '.d tI r Io I u tI Ist 411 i (1' , areI.a C oflipI h11d

fIo od i *'t~!rs i m r i e t, ( IIW)t , t t dI \t- ye rr a tri II jq raphu1: cn map t o shtiow

the an ,] "at t wi d tnt' fi0 IJxta!. t, :,t hr m(d F roilpro i fI arrd 0i crd boundary

rmips were preprart-l hr the- irioi Riv''r ,IudI, aroa an~d dre diSCUSSed under
Presepntation if lnffr mat iion

FLOODWAY CONCEPT

Floodway

F mI t I -i I I r ,r I I It t r lii icir f#, i' t ! flood

i rr~in q ipe t, it 11 11 -o,,1 11 I * I " ; lh1115 III rei'.' q florid1 hazards in

fria , VWo-w -- I,,. rI , ! -Wni Iit ('I.' , i -q t I I~i(Id plair mranagemnent

Il)olvi'5 br(IiIIIm i g Ill.,I- fi 'mn Ir- g rn r i m u l ljm rlt'vi-lrpnil t aqairist the

reslilltiliq norta'i in I h ( i,jmilj T Ins mi III ) opt itI f liirinwiy is, used as a tool to
as Isi inn ,Il rn'rnnnntitf t", III this 'rI of fliiod plauin ii m n.Iqp~i'ii Under thius
irrmrrp III) IW i AfoIf thf' 100 v1 Inn rcndviult- mni I pfimirst'd floodway and a
flIiurdw'u',Irn it;,i('n ,t. gr f a ;,n',l Iw, afi, adpacent flood



;)lai.n art,,l that nI' ,t Ii. kopt fr t-,, f en, r()achrt i t (roil r tha t the 100 ye.ar

flood he carrie'd withott -, )stantlial rreast., ;rn fhlood htiqhts, Criteria adopted

t),, the Federal Government and the State of North Carolima limt s uch increases

it) flood heights to 1 0 foot. provided that hazardous velocities are not produced

The fioodways in this repoirt are proposed to local agencies as minimum

standards that can be adopted or that (-an het used as a basis for additional

studies The floodwaV propoised for L umber Rivor was compLted on the basis of

equal (onveyance reducti(in from ,ach 1,sidt, of the flood plain Floodway

boundaries were detertmilned at surveyedi cross sections between (:ross

sections the boundaries were e xtr apolated

Floodway Fringe

The area between the floodway and the boundary of the 100-year flood is

referred to as the floodway fringe The floodway fringe thus encompasses the

portion of the flood plain that could he completely obstr ucted withott increasing

the water surface elevation of the 100 year flood more than one foot at any

point

Flood Protection Elevation

Complete filling of the floodway fringe area will catse the 100 year flood to
rise about one foot higher than it would undor present conditions This possible

future 100 year flood elevation is referred to as the 'Flood Protection Elevation"

which is designed to serve as a guide for developme'it within the floodway fringe

areas Homes and other damageable facilities should be constructed above the

flood protection elevation or provided equivalent protection by floodproofing

" Exhibit 1 illustrates the term)% described in the precedin§ paragraphs

6
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PRESENTATION OF INFORMATION

Flood Boundary and Floodway Maps

Plate 2 is an index (f Plate 3 through 12 'Flood Boundary and Floodway

Maps , which show fl)oovd boundjar ies and floodway fringe areas (defined by
the limits of the 100 year flvod o) Luomber River Also shown on the maps are

locations and numbers of .turvPyed cross sections and computed flood
protection elevations The floo(dvW,iv and floodway fringe boundaries were

located on the maijps t, ,calf nq fit" ( fr Tipatf.d distances right and left of stream

centerline In or der t) loc.lti the, fh m)iway and fl)odway fringe bo(undaries on
land, it will be necessary to scaled iIstaiices from )oundary lines to identifiable

reference marks (roads fen:e t i ec t o)n the- maps then measure the same

distances in the field The actral limts of the 100 year flood may vary somewhat

from that shown on the map becattse the scale and contour interval of the maps

do not permit precise plotting )f the flood data

The floodway was calculated based on existing hydraulic conditions only

The method of calculating the floodway removes an equal amount of

conveyance from each side of the channel Therefore, from a hydraulic

standpoint, the floodway area on tarther side of the stream is in proportion to the
flooding potential that now exists on its respective side of the stream

It is realied that the flodway may have to be shifted from one side to the

other, depending upon political, policy or other decisions Also, public and
private plans for development and conservation may influence the desirability of

the floodway location If such policies and plans dictate a shifting of the
floodway, it will be necessary to recompute the floodway based on these

decisions and the hydratilic considerations

7
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High Water Profiles

As mentioned in the previous paragraph, the limits of the 100-year flood.
which delinate the floodway fringe area, are shown on the Flood Boundary and
Floodway Maps Plates 1 3 through 24 "High Water Profiles", show the profiles
of 10-year. 50-year, 100-year and 500 year floods along Lumber River Other
information shown on the profiles includes stream bed elevations, locations of
cross sections, and locations and elevations of bridges and culverts

When using the Flood Profiles to determine flood elevations at a property
site. first find the site on one of the Flood Boundary & Floodway Maps. Using the
map scale, measure the distance, along the river channel, from the site to a

reference point such as a bridge, cross section, mouth of a tributar stream or a
river mile indicator Next. find the reference point on the profile and measure the
distance to the site along the horizontal scale of the profile The horizontal scale
is graduated in both thousands of feet and miles above the river mouth, The
vertical scale is graduated in feet above mean sea level, datum of 1929
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