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SOIL CCHSERVATION AND FLOOD CONTROl}

by
He . Bennett
Chief, Soil Conservation Service
Ue So Departrent of Agriculture

Gentlemen, I wish in the bepginning to congratulate the Connecticut
Bnzineering Congress for doing something that most peovle forget to do
This Congress has had the foresight to undertalie preparution for the

ture by remeubering the paste I refer to the disastrous floods which
like other national tragedics, are all too quickly forgottene Public at-
tention is duly focusced upon thesc disasters while they arc taking place,
and cveryone agrecs at the time that something should be done to prevent
their recurrence; but with the passing of time, only a fow months as a
rule, our rcrenbrance usually fedes.

This Congress should bc proud of thc fact that it has not forgotten.
In July it has not forgotton the tragic floods of March and April. It has
sct scicnece and intelligunt thought to vrevarc for the future--tle lMfarchs
cad Aprils of 1837, 1938, 1940 and 1950--wlica in all probability we shull
agein moct the flood probleme Your Congress has rccognized thut an ounce
of prevention is worth a pound of curc; that a pormancent, constructive and
coumlcte progrum of flood control, functioning the year 'round, is cmi-
nontly preferable to cmergency progrums for aid to flood vietims.

Six months huve gone by since floeds were roging in the vallcys of
the Connccticut, Chio and othcr rivers of northeoastern United States. In
that bricf time muny have forgotten the drecadful conscquences of thosc
scourgess Yct this yoar has becn different from otherse. llorc pcople have
rencnmbereds  liore people arc determined to do something about the probleme
The cngincers, as usual, arc in the forefront, and calmly, sciontifically,
thiey arc turning their Lest cencrgics to a sound practiecal coluticn.

That is why I om heree 1% is my nurpose to eoffer to this important
segnent of the cngincering profession the support and coopcretion c¢f the
agriculturist.

Reecntly there uppears to huve beon somo misunderstanding of thig
offcre Sonic have construcd it as a criticism of the flood control cugi-
ncer, or as an altornative to his werke Nothing could be more inaccurate,
No onc, I an surc, is mere firmly convineced of the cfifcetivencss of the
vrork donec by cngincors ulong our greet trunk streoams thon I cne No one is
more firmly eonvinced thet this congincering work must be continucd, per-
haps expanded.

For such work-~-the planning and construction of lcvees, rescrvoirs,
rcvetments and spillways--there is no substivutes But there cun be rein-
forcomcnts,

1. 4ddruss bofore the Connccticut inginecring Congress, Bridgeport, Comn.,

July 25, 1936,
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Let me say a few words at this point in rcforcnce to our Amcrican
hebits of wastce The forces which drove our pioncering forbears west-
vierd in history's greatest morch of agricultural occupation, gave risc
to o misconception of the extont and durability of the land and other
notural rosourcos of this continont. It would be uscless to dwell at
length upon thosc carlicr misconceptions with respcet to the permancney
of our soil, our strcams, our forosts and wildlifc--misconecptions thot
have cecst us muche Probably no nation or race has boen so negligent and
wasteful of its land., Civilizations have disappeared becausc the same
kind of mictnkes werc made on the land during thousands of yearse. But
think of the short time it has taken us to ruin 50,000,000 cercs, scrious-
ly damnge wanother 50,000,000 acres, strip the scil or most of it from
100,000,000 ccres more and get the process of wostage under way on still
en additional 100,000,000 ccres! Think of the rosult of this wastage--
of the tens of thousands of farmers reduced to the lowly level of bank-
runot farming on land hopclessly impoverished by orosion! Vhat hus hap-
pencd to Oklahomz is appalling: A new State with 13 million acres of its
16 million in cultivation alrcady suffering seriously from crosion, half
of it having rcached the strge of gullying.

Think how quickly we slaughtered for their hides the milliong of
buffalo thaet formerly roamed the plains, and the very shiert time it took
us to strip off the grass which for countless centurics had supported
thosc rocming herds without scrious damnge to the landl I am surc e
arc not likcly soon to forget the dust steorms that hove curried rich
soil from the plainus country at the heart of the nation to the Atlantie
Occun, thcen to the Gulf of licxico, and again to the Pacific Occan, ac-
cording to the dircetion cf the wind; nor arc we likely to forget thet
it was our failurc to safeguard the land against tie winds thot gave
birth in this country to the samec tyrc of dust phenomenia common to the
rcgions bordering the Suharae.

vizgte has charceterized the use of most of our naturcl resourccese.
The last passenger pigeon on the globe died in a Cincinnati zoo in Scentom-
bor, 1914. I am surc that somc of us aerc have hecard our fathers say that
in their tine the very skics were dark with the flights cf this beautiful
birds Spceilolists suy that this specics was once of the mest abundunt pame
birds cver krowm in any country. 1ithin a few gencrations we have eflaced
the legions of this spceeies from the carth, and should man dwcll upon tho
carth millions c¢f ycars hc would never behold another passcenger pigeon.

In this monner we hoave cexhousted and continuce to exhaust irrcplacce-
ablo resourcess The soil is onc of thesce Vhen it passes out to sca--and
morc thon v halfl billion tons cater the ocenns cvery ycer--it is lost for-
cver. ovea that which washes no farther than from the uppner to the lover
sido of o Micld ic e¢sscrtinlly lost, since under cur Americon system it is
not likcly to he hauled brckse 8S2il reproduces froa its parent naterinls
so slowly--j robably ot fastsr than on inch in 400 to 1,000 ycars-~thet sre
mey as vwell aceent ns A frot that ouce the Surface layer is washed ofZ,
1nnd so «ffceted is gonerzlly in o cendition of pormancnt impoverichmert.

In sermevhet similar manner we heve wasted cnd misuscd cur wmtor re-
sourccse it is reclly what I tm to discuss tenight, olthough I shall
preccccd somcihet indirectly, or morce along the line of discucsuing vater
control.
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For sone timc, I hove .nlortained and expressed rather definite views
about flood control. I lziwow thut you, as eugineers, have rather definite
idoas of your ovm. On some points you mny uot rgree with me; and I in
turn, nay disegrec with some of your premisoss Such disagreoments, hov-
ever, scem to me to be minor matturs todaye The very fact that you have
sct aside & pertion of your time at this mcoting for o discussion of scil
crosion contrcl in its rclation to flood control, indic~tecs that vo are

apidly gotting togethore Vlicn we do, I am confident that we sholl all
bc « great dzal nearer to o pormancent solution of tho flood control nrob-
lome.

Until o fow months ago, the approcch to that solution had been
highly spocializeds The vhole difficult problem of flood contrel had been
rogardod as strictly an cngincering problem, snd as such had beon turncd
cver to tho engincoring profession. That wus logioeal cunough, for flood
control had boen regardod almost cntircly as a matter involving the con-
struction of downstrounm leovecs, dams, revetments and spillweyse #ithin
the limitations of rvailcble funds, the profession has net the responsi-
bility thus placcd upon it and has hornessed the channelvnys of o nmumber
of major stremms with o moarked degreo of suoccesse

But now, it sooms to mc thnt the flood econtrol picturc is changing.
Ve in the ficld of soil censervetion and corosion control fecl that we hove
o very daiinite and important contribution to moke to the contrel of floods.
By thot I do not mean that we hove a conflicting or altcrnntive nregron.
What wo do hovo to offcer is an cnlorgement upon the existing progreia of
the cenginocr.

I rcocat thet the importonec of the crngirnoer in the ficld of flocd
control and the vnlue of his work arc boyond question. This naticn camict
afford to curtnil construction or hompor the progressive dosign of cngi-
nooring vrorkks for flood controle Such werks arc usscntiel,.

There arc, however, scvercl quostions in my minde Are orgincering
vrorks clone sufficicnt from the standpoint of moximu effceltivencss? I
do net think so. It is truc that downstre-m fortifications such as lcevees,
spillwnys, ond revotmerts moct the problem of flocd waters at the point of
greatest denger, where bulging rivers loave their banks to dovastate lunds,
crops cnd proporty. But whnt 2bout the peint of origin of floeod weters wnd
ceccmpenying londs of silt? I can't belicve thet ve shovla vait vntil our
rivers have bocune elogged srith crosioncl debris and subjeetcd to increascd
torrcnts pouring in from soil-stripped, gullicd uplunds bofore wo begin to
copo with floods on a tasis cf completo smtershed trectcnte I tm con-
vinecd that from now on we should, ona will, tacklce the problenm ot its
gource~-~in uplond ficlds and pastures and on other sleping parts of wnter-
sheds, wrhere flood wators begin to accwmlate and vhero silt leads are
pickecd up.

I am proposing, gentlemen, o union of the cnginocr and the agricul-
turist in the war on floods. Thore is ovidence to indieato tiint such o
unien would carry on closor to a solution of the vroblem, beeause then vio
viould bo dealing vith the boginning, as well as the elimex, of flccds.
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In the relatively fow yorrs since the country begon to ceasider seil cro-
sion n matter of mcjor concerm, thorc hos beean accurmloted 2o large nmount
£ dute elenrly pointing to the efficiciicy of improved agricultural
¢thods snd to wisce lond use in deercasing the volunc and wvolccity of
weter ponrod into our trun®t streans by their tributaricse
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After all, flocds arc simply raindrops, infinitely multivlied cnd
concortrated quickly in o single channecle If we can force this wmter,
or oy consideradble purt of it, to move slowly and cvenly into the chan-
nels, it sc.oms roascnable to belicve that e shall howve accomplished nere
toward the control of floodse.

It so hepoers that the snme cgricultursl procticos leading to soil
consorvetimm cnd orosion contrel clso apply to upstrers: flood contrel, and
viien the conservationist slowrs devm the rumoff of roimmter in order to
halt ercesion, he is clse reducing the volume ond veloeity cof vmter vhich
night othermrisce contributo tc flocdse At the smac tinme, he is keeping
the scil on the lund where it belongs, ond kocping it out of the streons
where 1t serves to roducce the vmier-corrying capreity c¢f the chonnelse

Thus, crosicn control rnd upstre:dia flocd control arc practicrlly
synonyrwuse Tou connot contrel crosion in any four-ronchiag degree, it
scoms to re, vithout sone incidental centrel of floods, nnd by the same
token, urrcctroinced crosion etstiot but coutributce to the hozord of floodse

The conservoationist ubilizos beth vegebativo and cigincoering prac-
ticos to retard the runcff of roimvmtor cnd to held the preoductive ond
absorbeit lnyer of topsoil in plrco agaiast the wiash of rain and the
drifting of winde :ithout st-bilizction of “his cbseorbeut surfaece luyer,
land sheds vater ot an cstonishingly accelerated rotee Ve must rorcinber
thet oxeopt for the occins, tierce is ne reservoir sc vest and effective
as obsorptive soile It iz this great resorveir thnt the conscrvotionist
proposcs to protect ¢nd utilize ir his contribution to flood controls.

Let me illustrates Yien @ pitcher of wator is spilled on the sur-
face of o tiltced wocdon toble, the wvater ruches of £ ilurcdiately and fermc
¢ puddle on the floore But whet hnppens when the herd woedon t:ble is
coverced with a blotter and then o heawy Turkich towel? ilcst of the water
is obsorbod; the oxcoss is impeded nand spread in its dowvnwiord flow by the
nep of the towele The sniie prinicinle rpplics to the londe Vhen it is
bare, the roindrops £-1liag on it rush of? into the nearcst strown or
river, just as thcewcoter rushed cff the tilted toble onto the rlours VYhen
the land is covored wiith rich abserptive tepseil, mnde porous by tho hidden
cenduits of burroving carthvicrmis, inscets and the roots of pionts, as well
as the ratural groowlarity of such scil, you howve o vletter for roin.
And vegetotion, like tlic uep of the towcl, feris countless tiny inpedi-
ricats to tlic dowdiill flow of any crecos roiiarter which thoe soil is un-
~blc to nbserbe Even beforo crocion has »rocoeded to o point where the
subsoil hos webunlly beea cxposced, veget~tion ~nd vegetotivo littor, func-
tioning as o scrocn, mrve to keop epen the rultitude of »asscgevays into
tho =o0il by proventing their clogeing vith croded nntoricl ecrricd in sug-
pensions This i: truc not only of fercstcd nrons vhose surface is blrnkoted
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with leaf litter, but of thickly grassed areas cnd land covered with other
forms of dense vegectotion.

Let me be more specific: When a drop of roin strikes ground that
is coverced with a donsc blanket of vegetotion, it brecks into a sproy of
clocr water which slowly finds its vny into the numberless channels thot
perforate the soil, but when a roindrop strikes barc soil, the force of
impe.et causcs fine soil particles to be takon into suspension, and it be-

comcs o drop of muddy water.

As this muddy woter attempts to sink into the soil, the fine porti-
cles tend to filter out at or ncar the surfacc, to form a thin, muddy film
vhich chokes the porcs of the soiles The result is thot only a part of the
water can percolatc into the substratas The other pert flows over the
surfacc=~downhill.

That is the story of onc raindron fnlling on baro ground. Hultiply
thet single drop several billion times and you have accurulated a super-
ficial flow cf filmy, soil=filled wvmtere. Little strecamlcts arc formed wnd
they cnlargce The velocity of the flow rapidly ccecelerates and crcenive
power is generated and progressively ougmentede Soon rempint watcrs fron
torrential dovmpours arc teoring awcy the surfoce soil f ron unprotected
slopcs and piling up in naturcl depressions and crosion-mnde gullicse
From theso gullics ond notural lines of concentrated flow, wwatcr is dis-
charged, as from gutters, into little stroams, and so, with the swe’ling
contonts of numcrous conflucrts, is pourcd with moximun speed eventually
into the chrnnels of major stroans,

Picturc an contirc weitershed srith its contril streom and numorous
tributarics and sub-tributiirics, ~nd you picturc the placc of crosion con-
trol in flood control, Iluch of the land ciuclosing such o romifying droine-
age system is in cultivition. If you study thic land ard find out how it
is cultivcted, or how it is used if it isn't cultivated, you will thus os-
certain how much of it is subjcet to crosion, to wvhot extent it is con-
tributing to thc floed hazord and to wvihiet degrece this hazord con be ro-
duccd through practical crosion-centrel operationse.

If you find barc, non-porous, unabsorptire soil without hurus, or
stiff "raw" subsoil, you find land that sheds wrter swiftly cnd helps in

tincs of heovy preeipitcotion to raisc alrcady swollen streans to roging
flood=-stogese

If you find porous, cbsorptive, humus-filled topsoil protected by
o cover of vegetation, or, if cultivoted, stabilized by sirips of pro=-
tuctive vegetation or « system of turrnces and contour tillage, you find
land that is wbsorbing roainvetor and dischiarging smcller quantitics of it
into the strorrise

Pisastrous floods carc not nccessarily causcd by cxcessive precipi-
tation clone, they arc not confincd to rogions of groatest rainfall, In
prris of the Hawwilon Islands end Duran, wherce the total cnmuel £011 of
weter ciiceccds a depth of 600 inches, or 50 fect, floads, as vie know flcods,
do not occur,
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Dre We Ce Loviderriilk, Associate Chief of the Soil Conservation
Service, writing in the Journal of Forestry, in 1924, on "Erosion and
Floods in the Yellow River Watershed," of China, pointed cut thet the
flood problem in that country is most acute whore the lecast rain fallse
Hc wrotes

"The greatcst flood damage does not occur in the
region of greatest rainfall but in the region of loast
rainfall in Chinae, Factors other than the volumc of
water arc rosponsible for the floodinge The floods of
North China are intimately rclated to tho erosion and
the oxtensive loess depositse The building of dykes alone
is not sufficicnt to bring about a lasting solution to the
control of £loods o « o ¢ o o o o o o Soncthing nust dbe
done to recducc the widesproad crosion in tho locss uplands
along with dyke construction in tho planning of depositione”

The case in China is not an oxact parallel of the casc in the
United States, but it cortainly miakes a significant pointe That point
is that upstrcam flood control cannot be ovorlooked in considering the
answer to the flood problem of this country. For niost nearly complete
control we must dircet our attenticns not only to dovmstrcan cone=
struction, but to entire wmtershed arcas, from the crest of the last
ridge drained by the smallost tributary all the vay dowm to the ficlds
bordoring the great trunk strcams, In other werds, we nust utilize
the great rescrvoir of the soile

I want to toke a few nminutes now to point out some definite evie
dence in support of my contention that erosion centrol can make a major
contribution to flood control,

At the erosion experiment station at Tyler, Texas, in a region
of gentle slopes with an anpual rainfall of 40 inches, clearing and
cultivating the land incrcated the runoff 35 times and the soil losses
800 times on poorly managed lande Ewven on the better managed soils, the
run=off vms increased 25 timos and the soil losses 180 tincs,

At Bethany, Missouri, the rur=off from fallow land typical of the
scuthern portion of the corn belt, woo 7 times that from land covercd
with alfalfa, and the soil loss vas 390 times as rwche






Only 6%-pcrccnt of the total ammual rainfall was lost as surlacc
run=off from land under native grass sod in the Appalachian hill scction
at Zancsville, Ohioe Fallow land in this area, howecver, shed 42 pcrcent
nf the rainfall, Under continuous corn 33 percent of tho rainfall vms
lost as surfaco.run=off,

Thus, from the findings at Zanesville, we obtain siznificant data
on scil losscs under three differcnt types of covere At rates I have
just givon, native grass sod would protcct the underlying soil so woll
thot it would rcquire about 5,300 ycars for corosion to remnve 6 inches
cf soil, which is about the average depth of the topsoil of that regione
Under continuous corn 31 ycars would be requircd for tho top 6 inches to
be washed eway; and fallow land, of cxactly the samc slope and soil
type, would loso its upper 6 inchcs of topsoil in the bricf spaco of
33 ycarse

Mcasurcncnts, made at the Guthrioc, Ollahona, Erosion Station on
Vernon fine sandy lcan==the nmost oxtensive, most important and nost
crosive soil of the 36 million acrecs cibraced in the Red Plains Regione=
show that on the average, over a period of five ycars, the run=>ff from
land cultiwated continuously to cotton, on slopes of about 8 pcreent,
has been 110 times groater than that from the sanmc kind of land covered
with ungrazod Bermuda grass, and that the seil loss has been 9,330 timcs
groatere From unburned, ungrazed forcst land 77 tines less voter has
been lost than from cotton and 1,600 times less soile From an arca
covered with notive grasscs, chiefly bluesten, therce has been no rune
off, and, of coursc, no soil lecss, for two ycarse

It is intercsting to note that these rates of soil losscs indicate
that to wash off the crtire 7 inches of topsoil dovm to the poor clay
subsoil charactoristic of the lands of this locality, 46 ycars would be
rcequired where cottoir”is grovm continuously, 198 years where a 3=ycar
rotation is practiccd, 3,000 ycars where Bermuda grass is grazed, 6,000
yecars where the nativo forest is burned over cvery yecar, 73,000 ycars
viheroe the cover is undisturbed forest, 300,000 ycars whero it is une
disturbed Berrmuda grass, and infinity where it is native grasse

These indicated long periods of time required for remowval of the
topsoil recally mean, in all probability, that soil is being built from
beneath about as fast as it is rooved from the surface, or, in cother
words, that a balanced or stabilized soil condition is maintained under
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natural conditions of vegetation. Of course, we can not grow our cotton
and corn in the woods or harvest ouwr wheat froin the unbroken sward of the
prairies and plains, However, wc can and should turn millions of acrcs
of the steeper and more erodible slopes now devoted to these intensecly
cultivated crops to permanent grass, to logumes, shrub or forest,

Results similar to those obtained in Oklahoma have becn sccured
at the Clarinda, Iowa, Fxporiment Station, whore thc loss of raimmtor
and melting snow from land planted continuously to corn has averaged 25
percent of the total precipitation over a period of § yearse The moximum
loss from a singlo intensive rain amountcd to 85 percent of thc procip-
itations At the same station, however, whore the samc kind of land wus
sccded to bluograss, the corresponding losscs have been only 2 perecent
of all roins and 14 percent from a single maximum reine It is also ine
teresting to note that at the same station 100 percent of the precipe
itation from a single torrential rain ran off a corn field having a slope
of somewhat greater length than the other fields referred to.

In further reference to maximum rairs, it is well to obsorve that
swmaries of water losses from all storms, both hcavy and light, may be
deceptive in the accurate consideration of possible flood flowse To
obtain o more exact picture, it is necessary to study the effects of
various types and densities of land cover on runoff from individual
storms of high intensitye. During the past five years much deta of this
type have been collected at the erosion experiment stations of the Soil
Conservation Service, located in various distinet agricultural regions
of the country.

For example, on May 8 of this year, the most intensive rain on
record fell at the experiment station near Tyler, Texas, with a total pre=
cipitation of 5413 inchese From an area of grass sod, on a 16,5 percent
slope, only 35 of one percent of the precipitation ran off, and no soil
was losts From an adjacent field of exactly the samo kind of soil, occupy=-
ing the same slopec, but devotcd to cotton, the vmter loss vas 31 porcent
of the procipitation, or ncarly a hundrcd times as great, and the soil
loss was 63 tons per acrc, as compared with a loss from the grassed ficld
so smnll it could not be mcasurcde From a fallow plot, on a 8475 porcont
slopo, 35 pcreent of the rainfall vms lost in runoff, and soil vms wveshcd
away at the rate of 44 tons por acros A forcst plot with a 12,5 pcrecont
slope, lost only 0,86 of oune percent of the rain in runoff and the soil
loss was almost nogligible, washing at the rate of 0,01 tons per acre, or
20 pounds per acres Similar large reductions result from terracing, cone
touring, strip cropping and other protective measures of land treatment,

You will be interested, I believe, in a recent rcport by Dre Fe Be
Howe, of Cornell Univorsity, on the relationship betwoen erosion and
floods in Now York State. Studies carried on near Ithaca, according to
Dre Howe, shcwed that a single acre of corn land lost as run=off 127,000
gallons, or 6,37 inchecs, more vater during onc growing scason than an
acre of comparable meadow land on anothcer part of the same slopes

In an imaginary vmatershed of one million acres, planted entirely
to corn, land of the same kind would, with the same precipitation, pour
134 billion gallons of wmter into drainage channels during the growing
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seasone Run-off from the same area in meadow, would amount to only 7 billion
gallonse

Other measurements at the Ithaca erosion experiment station during
the period from March 1 to 19, 1936, or just preceding the 1936 flood on
the watershed ~f one of the upper tributaries of the Susquehanna River,
arc cqually indicutive of the effectivencss of vcogetation in controlling
runeoff, Water losses from two potato ficlds amounted to 75 and 82 percent
of the precipitation, respectively, on land having a slope of 14 perconte
Of 9.47 inchcs of rain and snow, 7.1 and 7.85 inches, recspcctively, wero
lost as run=~off during this critical poriods In contrast, the corrcspond=-
ing lcsses from ncighboring forcstcd areas, with a gradient of 27 pcrcent,
wero less than 0.5 percent of the preeipitatione The soil bonoath the
forcst litter was rnot frozen; the ground conduits wore still open. Thoe
soil of the potato ficlds vas frozen.

Flood lovels scem to be rising along numercus strecamse Nine ycars
ago the Mississippi rose out of its banks in the wildest rampage of which
we have any records Water rose to 45,8 feet on the gauge at Memphis--the
highest mark ever registered there. The prececding highwater mark registered
on the same gauge vwas 43,4 fcet in 1916. Before that, the highest reading
was 3546 feet, back in 1890, (Floods in the United States, pe 320, Water=
Supply Paper Noe. 771, Us. Se Geological Survey, 1936,) Mississippi flood
levels are rising, it appears, in spite of all wie have done along that
stream to hold floods in checke Now rccords of flood heights were estab=
lished along many waterways this yeare Levees were throvm up over night
at Washington in March in order to protect Govermment buildings, and they
performed the service asked of theias Pittsburgh and other cities viere less

s fortunate; levees couldntt be built in time.

Swamarizing, there is a startling gap between the amount of runeoff
from small areas under natural vogetation and similar areas under culti=
"vetiones We have much to learn as to how applicable these computations are
to the flood flows into trunk streamse. Certainly our information to date
commands us to investigate further. It dictates a scientifically coor-
dinated attack, involving the scrvices of the engineer, the agronomist,
foroster, economist, and soil technologiste By the samc token, the very

importance of tho problem requirces the wholo=hcarted cooperative pore
ticipation of Federal, State and local govermmaents, as well as private
agencies, technical societies, universities and individualse

In vicw of the small loss of raimvmter from land having a good vegos
tative cover, togecther with the greatly reduccd water loss€s where cropping
practices arc supported by protecctive strips of vegetation and by othor
adaptable control mcasurcs, including the rctirement of the highly erodible
associated lands to pormanent cover, I am convinced that we can largely
rcduce flood hazards on numerous streamse What has already taken place
on somc strcems where the greater part of the wetershed was trecated by
adaptable crosicnecontrol measurcs, togother with the information collccte
ed from the crosion cxperiment stations, lecads me to belicwe that it will
be cntirely practicable to rcduce the pecak of flocds along numerous streams
by as much as 15 to 20 porcent and along somc streoams by as much as 25
percent, or possibly morce This, of cowrse, can not be donc over night.

I simply makc reference to what scoems to be the practical possibilitics
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of a long-time program carried out on a thoroughly coordinated and co=
operative basis by the various specialists having anything to contribute
to a properly balanced flood=control prograne

This is the kind of program now in opcration by the Soil Conscrwvation
Service on many nillions of acres scattercd through various distinet agri-
cultural rcgicas in 41 states, Briefly, this prosram is a coordinated one,
which calls for the usc and treatment of the many different kinds of land,
subject to various rainfall intensities, in accordance with the snecific
reeds and adaptabilities of these diverse lands, making use of all practical
measures of control and prevention that we know abouts

This type of land treatment has already resulted not o:ly in a larze
reduction of floud heights on a number of streams, but in reviving swrticr
flow in some strcams that have been dry at this sceson for more than a
decades To give om examples During the scvere flood of June, 1935, at
Stillwater, Oklahoma, both Stillvater and Council Creexs ran high over
their banks and flood=plains, while iest Brushy Crcek in between did not
top its banks at all, All threc of these closcly associated strecans are
of the some type, draining the same class of lands and being used for the
same type of agriculturees The rainfall was practically the sarme over the
thrce viatershedse Stillwater Creck has been trcated by crosionecontrol
measurcs to the extont of about 15 percent of its wmatorshed, Council Creck
had rcccived no treatuent, but the vatershed of West Brushy Creclk had been
treated with a ccordineted crosion=contrcl program over 90 percont of its
arole

Before finally turning from the results of the Red Plains cerosion
station lct nce point to one other wvery pertinent findinze The measurce
nents alrcady referred to related to the tepsoil, not to subsoil, such as
has been exposed cver some millions of wcres in Ollahomn since the begine
ning of large~scale agriculture in that State, following its opening to
settlement in 1889, It has been shovm at this station that under cotton
cultivation the run=off from erosion=cxposcd stiff, red clay subsoil
averages practically twrico the run=off fraii the mellow, abscrptive tope=
soil, or 29,5 pcrccuat of tho total precipitation from subs»il, as azainst
1543 percent from topsoile The corresponding soil loss--subsoil loss
rather==has been at a rate 25 percent greatver than from tho area still
retaining a layer of topsoil,

In other words, erosion spceds up as the soil is stripped «ff. The
subscil washes fastcr than the surface scil and loses more of the rainfall.
This fact, considered in connection with the enornous lead crosi»n, has
taken ahcad of our combat opcrations, and also in rclaticn to a probable
loss of about 15 to 35 percent of annual preeipitotion as immcdiante run-of?f
from sloping cultivatcd and overgrazed londs, according to condition of
soil, degrce of slope, type of agriculturc, ctce, and a further additional
loss of moisturc by cveporation and transpiration amounting to probntly
20 to 35 percent or morc of the precipitation, should stimulate ~ll of us,
I think, to the realization thot wo hoave a great battle aheed of us--a
fight that challenges our imagination and our spirit for action. It is a
conbat, gentlemen, wvhich we shall probably have to engage in whether we
wish to or not, that is, if we¢ are to conscrve our indispensable fara
lands and to control the vmters that fall on thesce lands and associntod
landse
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I feel that nothing is to be gained by an endless presentation of
our respective theoriese I believe we understand here that agrioculture
is not proposing a substitute for flood=-vmter fortifications downstream.
On the other hand, agriculture is offering a rultitude of reinforcencats
upstrcan on the land where floods begine The irmediate task ahead is to
agrce upon a sinple proccdure of cooperation and coordination, whereby .
the ongincer and agriculturist will be working and thinking along the sanc
lines and for a common purposce When such a procecdurc is nutually costabe
lished, I an convinced that woe shall then be moving in the right dircction.

It was only a little more than a month ago that the President
approved an Act of Congross which officially recognized, for the first
time, the ploce of erosion control in flood=control worke As far as the
Fodcral Govermment is concerned, the engineer and the agriculturist have
joined forcos,

I would likc to quote a part of that Flood Control Acte Scction 2
reads in part:

M. eeees hereafter, Federal investigations and inmprovenents of rivers
and othcr waterways for flood control and allicd purposos shall be under
the jurisdiction of and shall be prosecuted by the War Department under
the direction of tho Sceretary of War and supervision of thc Chicef of '
Engincers, and Foderal - investigations of watersheds and necasures for rune
off and waterflow retardution and soil orosion preveontion on vatcrsheds
shall be under the Jjurisdiction of and shall be prosccuted by the Departe
ment of Agriculture under the dircction of the Secretary of Agriculturcecses"

The samo Act also statcs: Meseee that it is the scnsc of Congress
that flood control on navigeble watcrs or their tributaries is a proper
activity of the Fedoral Govermment in coopcration with States, their
political subdivisions, and localitics thercof; that investigotions and
improwvemcats of rivers and other wetermys, including watershcds thereof,
for flood control purposcs arc in the interest of the general welfare; that
the Federal Goveriment should improve or participate in the inmprovencut of
navigable waters or their tributaries, including vmtersheds thercof, for
flood control purposcSeeees"

Therc is a historic siznificance in this Act, for it is the first
tire, to niy knowledge, that the part of the agriculturist in flood control
has been officially ond definitely recognized by this Governments It is,
howewver, in kecping with the goneral toror of the timese More and morc
thought is being given to the role of erosion control in the solution of
flood controle Without diminishing the importance of construction viork
on the major trunl: streans, the mnerit of expanding flood control activity
to the "Little Waters" of the nation i3 tuking on increased statures

Some people are inclined to scoff at the importance of wmtershed
improvenient and investigations They question the statenent that the
dcnudation of land contributes in any considerable dcgree to floodse
They hurry to point out that this country experienccd floods long before
the axe and plow were kovm to Anerica; and that when DeSoto first saw
the Mississippi, it vas in floode






I agree in parte The flood record is plaine We have alvmys had
floods, and until some cataclysmic change upsects our existing regine of
climate, I dont't doubt but that we alwmys sholl have theme Goologists
will tell you that the whole rass of material forming the alluvial plain
of the Mississippi was deposited and spread out by floodmters throush a
process of slow land development-=scdimentationeewhich had its beginning
nillions of yecars before DeSoto discoverced the rivere

The necanderings of the Mississippi through its sclf=built plain
since infinitely ancient time is recorded in the goological characteristics
of this alluvial nateriale The rcocords show beyond any question that there
have always becn floods along this nighty strean, as along cvery other
strcam bordercd with an alluvial plaine But tho records show considcrable
more than thate

Overlying the old alluvial soils of awnerous streans throushout the
United Statcse=the matorial laid dovm by timcless floods==is a difforcnt
kind of alluviume It consists of sedimcnts sprcad out by floodwaters since
the beginning of our agriculturc-=since tho axe and the plow were introe
duced to Ancricae Thesc sediments rceveal unmistalable proof that, geoucre
ally, thcy were sprecad over the flood plains by weaters iuch nore violent
thanr thosc which laid down the wvastly older material beucathe

There is a marked differeince between the old and the new naterial,
The finer texture and morc uniforn conposition of the pre=agricultural
deposits show that they were developed under conditions of moderate overe
flowe This is not true of the newer depositse In many instances, the
depth of the ncw material is grcater than the cntire depth of the deposits
lying underncath, cven thouzh the former vms accunulated in many placcs
viithin 25 to 75 ycars, whercas the buricd material probably rcquired tens
of ghousands of ycars for its depositione Generally, the deposits of the
agricultural stagec arc not only coarscr in texturc, but far nore diverse
with respcet to toxtural composition and color characteristics through
the profile and over the surfacoe Tho line of separation betweon the two
types of alluviune=the pre=agricultural and the agricultural=~is so sharp
that it is usually possible to photograph it without any difficulty.

Today thc Burcau of Chenistry and Soils of tho Ue. Se Departnent of
Agriculture is mapping a number of new alluvial scils ontircly difforcut
in character from thosc of pioncer dayse Wc have the history of these
soils and mow definitely that they have been fermed since the agricule
tural occupation of this countrye. There is also ample proof that these
later deposits were laid dowm by nerce violontly floving vaters than those
of former times,

And then, of course, floods are gradually climbing to higher levels,
Reccerds vrkre broken last year along wvarious streans and again this ycar on
othcrse Tho ascending marks on the ilississippi River gauge at Merphis are
significart, I thinl,

I an ncationing these matters simply to reassurc thusc who arc
skeptical of somc of the things our soil conscrvationists arc sayinge Wo
arc not scparating ouwrsclves from carcful, tcchnical investigations of
the premises upon which we basc our convictions, our plans, and our
earncst desire to be understood, to hclp and to be helped,
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On Septenber 22 and 23, in Washington, the problems of upstrcan
cenginecring in relation to flood control and land conservation will be dise
cussed at a confercnce of recpreosentatives from the United States and foreign
countricse

This Confcrence, I believe, will add to our goncral knowledzc and
understanding of the many problems and methods associatod with the nore -
conprchensive attack on floodse As a nember of the organizing Cormittce,
I cxtend to all of you the most cordial invitation to this Washington
Confercnce on Upstream Enginecriag,

In this connection, you may be interested in a letter from the
Pregident which the Secretary of Agriculture mado public in announcing
the Confercncece It sums up the nced for coordinating land use principles
with the cxisting kmowledge of dovmstrcan cngincering metheds in Foderal
planning for flood control and land conservatione

The President?!s letter, dated Junc 16, of this year, follows:
"My dear Scerctary Wallaces

Up=strcan engincering will have a major part in cfforts
to save the land and control floods, and for that rcuson it
offers a broad ficld of opportunity for the cngincering proe
fessione I am, thercfore, in hearty accord vith your suggcse
tion that therc bec held an open confercnce on tho subject in
the carly falle The dato might well be in proxinity to that
of the Third World Power Confercnec in Scptember, in the hopc
that some of the distinguished forceizn engincers atterding tho
latter may be intercested also in contributing to the proposcd
conferencee

There arc indications that a snbstantial body of tecchnie
cal information on tho control of little vmters is now avmilablc
in the scattered records cof Amcrican oxperiencee=eifederal, State
and professicuale The urgzent problen is to bring these data
together into a coordinated boldy of engineering Imowledio so
that public officials and engineers iy have a nore definite
picture of up=strean cngireering as an important field of
public and professional activitye

There is o wealth of oexperience and deta as to dovme
strean engincering and works required for navigation, power
developneut and flood controle=levecs, large dons, great rescre
voirs and chanmcl improverents on major strcamse But ncecssary
as these are for the safeguarding of those who live in arcas
subject to destructive flcods and of property located therein,
it nust be rcrienbercd that downestrean vmtoers originate largely
in upestrcan arcase, The objeets «f up=gtream cngincering are
through forestry and land monagement to keop water out of our
strcams, to control its action once in the stroan and genorally
to rctard the journcy of the raindrop to the scae Thus the
crests of devmestreanm floods arc lowercds
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In accordance with your further suggestion, I am appeinte
ing as a comaittee to organize and promotc such a confercnice or
institutesy Hugh He Bonnett, Chicf of the Soil Conscrvation Scre
vico, Dcpartment of Agriculturo; Mcrris Le Coolzc, Adninistrator
of Rural Elcctrification Administration; and Fe Ae. Silcox, Chicf
of thc Forcst Scervioc, Departrient of Agriculturoce

Very sincorcly yours,
Franklin De Rooscvclte®

This confcrence should dovelop another forward stop in the coe=
ordination of dovmstrcan cngincering mothods on the navigable watcers vwith
upstrcam control mcthods which may bo prosecutcd largely on the lande It
is, in short, a stcp toward a moro comprchensive attack on this groat
national problen and toward closor coordination of our bost awvnilablo

Ircsourccese

We nust start our attack at the point of causc and carry it through,
step by step, to the point of cffecte Flood control nust begin at the
crests of the ridges and oxtend dovm across the slopes to the strean,
and then to the great trunk rivers that cnpty into the scae All of the
timo, of course, our dovmstrecm operations nust be vigorously prosecutede

We nust ally our forces to defend ourselves against erosion and
floods, for they arc also allies=-nllies in destruction,
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