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NHA
FPHA
Subjcet: EROSION CONTROL

: The disrupticn of natural erosion controls during the

1 construction of housing projects, by gradiang and by the

*+y destruction of natural cover, has crzated erosion problems
which serinusly atfeect the operation and manggement of -many
projeects, The following discussion cohcerns those problems,
with suggested methods of sciving then,

The principle factors affecting erosinn are;

1. Probabiliity eof torrentinl rainfall,

2. The topography of the' land, which ineludcs the
degree of slepe and the total slone area drained of individual
drainage ways, both on the projoct and coutributing areas
above,

3¢ The eroditility of the rarticular soil type,

4, Vogetative cover eidther przscnt or established later,

Climatic concditious and the basic scil characteristics,
cannot of coursc be changed, The soil, however, can be made
mere permcable and fertile, Grades can be changed, and cover
can be recstablished, These are thoe three basic items in
‘crosion corntrol,

Drainage

The project site should be studied from the point of view
of overall ¢érainuge, In order to determine the causes for
erosion, Drainage may coie from adjacent holdings, a public
highway culvert or the collection of water from a large drainage
arca on thu projrct which when concentrated in one channel
amounts to ccasiderabls volumre., ESome of tiw most frequent
drainage prcblems, with suyggestions for their soiution, are
as follows:

l. Drainage from adjacent properties should be diverted
before crossing the property line., I tanis is impossible, it
should be checked on the project side c¢f the boundary line,
This is usually cone by a cdiversion ditch or dile,

2. If public highway drainage is the source of erosion,
steps shonld be taken to have the highway department responsible
for the road make correcticns to divert the water,

3. Drainage from project rcads, ditches and drains are
sometimes emptied into ianlets.or culverts that are either too
small or improperly located. These should be corrected to the
proper locations and sizes,
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4, Larpc volumes cf #ater anc resulting erosion at
points of concentration or ox emhbankmnits is often caused by
an accummulatic: of water from a large drainage area, huneoff
from szuch areas are olter cintrolled bHy:

(a) The diversiosn of weter by coastructing a diversion
ditch or dile atove the embaniment,

(b) By grading the drairage area to a diversicn diteh
or chaniei,

(¢) By establishing an adsquate cover on the drainage
area,

Drainage pertaining to ermbanlman
cussed latar vnder tinse heudia
be pruvided before ccver is es

s ard gullics will be dis-
Drairage of all types should
a

s e
T 9 !
tapnlished,

. arge onen areas ol A houcing project are usually of
twe times: (1) nlay nveas nnd; {2) mwescew or field arees.,
Since pieviields vill recelve concenirnted wezr, they will
reeuire z Jlvferent treatwont tliaa £inld areas, A satisfactory
cover chould be estatlisired prior to actual use as a playfield.,

Pleyfields

Playficlds are oftcn arffected bty shoat erossicn, which is
the washing avisy of *leo swrface rmeteriuls., If the soil cn the
area 1s net in satisfuctory conditica te grow a permanent cover,
it 'is advisalhle t¢ sam a grecen nanure croy in tie spring and
rlow it under in U £211, L pairanint cover apnlicablie to the
region shouvia tii be scwn, Th2 rrccedurs is as follows:

1

l, Test soil for i1H.

2. Plov disc < uerrow, grade as necessary to correctly

zein,  &prly lime as shewa Lo te required by the pH
tost, -

3o L. th2 s0il Is poor, apnly 300 1bs, of superphospinate

per acre, Harrow in,

Sccd a legumenous presn manure crop at the rate of

2% to 30 1lbs, of hiillad seced per acre,

Disc or Larrow in.

L the fall, ceonole dise th2 erop under,

Avrroxinatzlys two weeks after graen manure has been

disced, secd te gress, in tvo directions, and roll in,

jo))
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N
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Ficlis or !..zlos

Thos2 areas having a2 fiecld or meadew character should be
sown to grass suitablc to tiw region, as discusscd later
under "Grasses For Cover",
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Where the soil is not sufficiently fertile to support
grass perennial legumes consisting of sweet clover and
Lespedeza should be sown,

The procedure is as follows: 1, Preserve all existing
cover, where practical; 2, Follow procedure as outlined under
play areas #1, 2, 3 & 4; 3, Seed with a perennial legume;

4, Disc or harrow in; 5, Apply straw or hay, if available,
as a surface mulch on th- steeper slopes at the rate of 2 to
3 tons per acre,

Embankments

Erosion on embankments is sometimes the result of inade-
quate cover above the bank, In such a case, it is important
that the drainage area above the embankment be planted with a
good cover before attempting to treat the bank,

Where necessary and practical, the runoff from the drainage
area should be diverted from the embankment by a diversion ditch,

Embankments usually present conditions most difficult ‘for
the establishment of cover, Grades should, therefore, be
revised, if possible, to the minimum before attempting to
establish a cover, The procedure is as follows:

1, Preserve existing cover where practical,

2. Regrade to 2 minimum slope with a maximum limit
of 3 to 1, insofar as possible,

3. Fill in gullies,

4, Follow procedure as outlined under playfields #1,
2 & 3.

5., Harrow or rake in, .

6. Seed with a perennial legume,

7. Apply a mulch of straw or hay at thc rate of 2 or
3 tons per acre,

Plantings of seedling trecs, cheap hardy shrubs, or
fast-growing vines may be the most economical method of
establishing a cover,

Sod flumcs may be nccessary to carry water from the crest
of an embankment to the base whcre diversion ditch outlets are
not available., The construction of sod flumes.are discussed
under the following heading,
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GULLIES AND DIVERSIOHN -DITCHES

Complete gully countrol, like thie .control of bank erosion,
includes proper treatment of the drainage area as well as the
gully itself, If the control treatment is applied only to
the gully, it is likely that all control efforts are being
directed at the result, and the cause neglected, It _is

important, therefore, that the drainage area be planted with
a_good cover before atte- _ting to treat the gully, )

Diversion Ditches

- Where necessary and practical, run-off should be temporarily
diverted from a gully head before control mzasures are attempted
within the gully.. This applies to gullies of 21l sizes, except
those having a very small drainage area, say of less than an
acre,

Diversion ditches are particularly adapted to areas above
gullies already covered with trees or grass, as they are not
likely to receive silt loads from the drainage arez, Ditches
should be made large enourh to carry all the run~off that will
be discharged from the contributing drainage area during the
periods of maximum run-off and siould be wide, shallow and have
mild grades to prcduce the lowest velocity possible. Deep
ditches and steep grades invite erosion, Shallow earth
channels, not having a vegctative cover should have grades not
exceeding one percent, Where a permanent plant cover is to be
maintained in the charinel, 2 or 3 perccnt grades may be used,

The diversion ditch should be set back from the head of
the gully a minimum distance cf approximately three times the
height of the gully overfall, If wcll protccted natural oute-
let locations can be fcuind, no special outlet revegetation or
construction will bc nccessary., If none are avallable, it is
necessary to take certain precautvicns to spread the concen=-
trated run-off over vcgetative areas to natural outlets or
into an outlet drainage way already cstablished,

If funds arc available, sodding the. ditches makes a more
satisfactory job, preventing any possibility of erosion,
Where ditch alignment changes, or at the conflucnce of ditches,

sodding is a necessitv.

Size of Ditches

1, The scttled depth of the ditch should be sc¢ldom less
than 18 inches, A. minimum cross scction area of 7,5 square
feet is suggested for drainage areas up to 5 or 6 acres.

.
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2, Drainsge areas up to 10 acres require a chennel
depth of 24 inzshes cnd a mianimum cross section of 24 square

Fluzes
Often i+ s iupcsailie to carry water to 2n appropriate

outlet bv diversion ~itei23 or to carry vater down steep grades
or overialis *, a ".~c cunda, Seeen grader unron which flunes
are usually corttrusted proize nigh disslargs velocities,

and care must o e woneised 19 weovaide necrssary aoron and grade
protectior below “ie 3toiciirye, wod finees ace the nmost
“econcmical to bhila 2wy bt wsed successfully to control
coverfalis In pu lies - ith s220s less than tea feet and drainage

s
reas less thanu 29 aires
LCc I3RS W &) adlitaa

The overicil tc k2 sodded must be ~ut back to o slope
flat enough *o m:ke pccsible the establishment and raintenance
of a permanent plant cover, Gerevally a 4 to 1 slope should
be about the steepest., 1¢ avoid destructive veloclties, a
width at least 15 inches p2v acre of watershed 1is desirable,
and a minimum depth flow should seldom exceed 12 inches.
Steeper gradass, aowever, will require concrete, stone, or
wooden flumes,. Tlie economy of choosing the type of flume
will depend on the material available and the permanency of
the projcct. A wooden fiume shouwld be the most practical for
a temporary vwrojzet and will cenvey water adenuately from one
level to znother durirg the esteblishment of cover on the
embankment. Th: carscity shouid be adequete to handle the
maximum flcw suticipoetod. An apron should be constructed at
the base of the flumc, thie length of which should not be less
than the total Loight from the svpillvay crest to the apron
floor., Thc gully channel for scme distancc bclow the flume
should be on a stable grade,

Check Dams

Check dams constructcd of wood, masonry ané woven wire
have often boen used in pullics to stop erosion, Where they
arc the only corrcctivc measures used, they arc usually une-
satisfactory. Chock dams of these types should only be used
in gullies that havc had the umajor portion of drainage diverted
to diversicn ditches., The check dams then serve to act pri-
marily as obstructicns to hold silt and the prccipitation
occurring on the immediate arca, If used, low Gams are
desirable, placed a* frequent intervals to cut down on the
velocity of water and to ctore up the silt., The total amount
of soil collceted by thosc dams is relatively small, but they
hold enough to promote growth of sone vegetation, which in turn
forms a barricr that collcets morc soil, Dams should pe con-
structed far enough into the hottom and sides of the gully to
prevent wash-out underncath or around the ends of the checks,
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They should also have sufficient 301llway caoaelty to convey run-o”

at the maximum rate that can be exnecied luring the
strueture. An apron will generslly ue recessary to
structure from undsrrnining sction of *’e run-ofT a3
from the spiliway.

-

Shrub Checks

liTe of the
protect the
it is discharged

In small or mediwa sized gullies, it is often possibdle te con-
struct checks cons*s*inv o shirubs planted aeross tiwe rlow lime of
he gully in double or triple rows. The shrubs should be planted

4 or £ inches apart in “ows and in shallow trenches.

Tach row of

plants should be staggored in relation to the adjacent row, sone-
times protected by a row of stakes. Stales arc placed about 1 foot
down the channel from the shrubs so that the plants will benelit
from the silt collecktcd by the stakeos. Shrub checiis should be
closcly spaced if they arc to be effective and should only be used

in gullleo that have a mild grade.

SUGGESTED COVDR PLANTS AlD FLAUT LATERIALS

Vegetation for Gullies

Plants will =zlways comc naturally on proioccted

areas in a

location vhers vegstation will crow., This is usually very slow as

it is hard for vo.,u:tﬂﬂ“ to et a Toothold because

of f“eezing,

'thuulng and washlnu ”’nu*thﬁa can be helped by mulciing the

rea with boughs, straw, Lay ov leaves Very steed

slopes should

be graded off te o & to 1 sleopc, il poouible. ™e extreme maximm
graac would be 2 1 to 1 slapc - Vcre*ﬁtlon cwnrnotc sct established

[

on a gradc greater thar that. The ostablisiment of

natural vegee

tation, however, may be a lengthy process, ‘iierc such vegetation

does not cprear aoTC to conc with cxisting erosion,

it may be

necessary to consider wvays and mcans of cscabilishing vegetation

artificially.

The follewing list is 11¢u tre ti"c o1’
generally uscd for this purposc and st
complete for any particular 100'lity.

the trpe

Suzrested Cover Plant lMatcerials

Vincs

l, Loniccra jopenicz (hall's honcysuckle)
2. Pucriria thunborgiana (kudzu vine)

Shrubs

L. Rhus in variety cicept poison sumeac.

of material

id not bs considcred as

2. Symphoricarpés in varicty (Snowberry, Coralberry). '

3. Cornus stolonifcra (Rud- ogic")
4, Prunus virginiana (choke cherry)
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1. Ekobinia psecudnucacia (Blacl: Locust)
2 : a

3 Fine in wuiies N4
o » din v
4, Salix (Wl' uv) in Jq”’etv for wet locctions,

Kinds grcwiag rear the »mrjsct are rost lilkely to
survive, <Sandtin: or "ehip" cdiras cre wvally satisfaciory
for banl rilanving,

The spacing of rlants will &2 1.d on local concitinas,
but & fect avart in esch Sirssticy fs tos pazimvm specing
ordinariiv reccumeuted o grnciocn control. Swvacing of 3 X 3
and 4 x 4 fe2t are retiter, cinecially oy shrubs in gullies,

¢

.

As ~ulliiocd ar & vsunlly have peer scil, it is important
that cood ylaniing stock Ve nucd. L .rdy, thrifty nlants have
a muek bettzre clowce of antabliishiaz 4'\“1 selves under such
advrrs conditicns, Tha uss ol fervilizer in nlanting aids
in insurirg survival end growtii,

Whetiier trees, chirubs cor rer2innial grasses are used on
guwllies, soil will Le wore satisfactorily retaired and growth
enconrazed if the gnily is malched -nath hay, strew or grass at
a ratc of 2 to 3 to1s per acra,

Legunies

1. 1f€h”‘” Loav_ftre nortas Alfalis, 30 loc, per acre,
sweet clovvr, iy lose per fcr, 4 combination of 10 lbs, ino-
culzted sreet cicve™ aud 15 1hs. of Yorean le sncﬁaza is
reconmendeu 91 graon na auring ol as a pormarnent cover, Seed

in 2&arly syring.

2. Legumes for tie couth: Lesnedeza cerices, seeded at
the rate os 17 to 20 1lts, ni scarified cnd inoculated seced per
acre, For hust rcsulits, sced in April,

Kudzu vine is a very "cod p"oﬂt toc use on gully beris., In
gercral, iidzu is not well edaptea to ths black belt section of
Llabana and tissicsipri, but in th: coastal end Pisdmort Plains
it doce wolil,

t grass (Axonopus nomnrcssua). Coactal plains soils
from southern Virginia to Texas ¢nd inlend to Arkansas and
1 r Gro

northern slshama, (Seed 10 lbs, 1er acre). ws well when
mixed with Lespedeza,

- - 7 -
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Bermuda grass (Cynodon dactylon), Extends northward as
fzr as liaryland, Kensas and the warmer valleys of Washington
and ?regon. Plant stolons or seed (seed 20-30 1lbs, per
acre).,

*

==
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The following grasses may he nced in pure stands or in

mixtures with a2ifalfa or sweet c¢lover, in tane more humid areas,

Broom grass (Bromus inernis) Extends western Oregon
and Washington, lontena, Nor:u Dala, Icano, Wyoming,
South Dal:ota, Nebreska, Cclor:ndo, @«..d northnern New NMeXxico,
(Beed 30 to 40 1lbs. ver acre).

Crested wheat grass (Agropyron cristatum) and western
wheat gress (fgropvren Suitinii) for extreme drought areas,
Extends easte:n Jashinghorn, licntana, Western North Dakota,
Wyoming, Western South D-kota (25 to 30 1bs, per acre).

Eastern Grasces

North of Washington and west to Minnesota, Iowa and
Missouri, mixture of thc following: (3eed 30 1lbs,. per acre).
1. 40% Cenada Blue; 2, 10% Kentucky Blue; 3. 30% Red Top;
4, 15% Italian Rye; 5. 5% White Clover,

Maintenance of Erosion Controls

An importznt, and Treguently neglected practice, in the
control of erocion is systematic insypection, repair and
maintenance, Tco oftcn crosion countrols arc installed and
then neglected until they becore so badly damaged that they
are no longer effective, When this happens, practically all
expenditures and elforts have been wasted, Installations
for control of gullica shculd be inspected periodically,
expecially aftcr heavy rains to determine if they are func-
tioning or nced rcnairs. This is particularly true of
vegetative controls during the period when vegetation is
becoming cstablished, Attentiorn given to minor adjustments
or repairs often dctermine whother or not the vegetation
will sucecssfully control crosion,

Consultation

The many rroblems involved in crosion control, such as
soil fertility, amount of run-off on a given drainage area
and the size of diversion ditches rcquirced, make it advisable
to consult with somcone expericnced and tcchnically oualified,
It is suggestad that project menagers consult with the ncarest
Soil Conservation Service ficld office or county agent in
order to obtain qualified assistancc,

d - 8 =
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References

A number of publications on erosion coatrol and cover
car. be obtained fror the United States Department of Agrie

culture,

1.
2.

.3.
4,

De
6.

7o
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These publications are as follows:

Lerumes in Soil Couservation Practices, Leaflet #1063,

Soil-Repleting, Soil Conservation and

Soil Building Crops, "
Kudzu-4 Forage Crop For the Sovutheast, "
Native and Adanted Grassec for Ccnserva-
tion of Scil and Molsture in the Great
Flains znd Western States, Farrers Dulletin
Prevention and Cecatrol of

Gullies, " "

'he Anmal Lespedezas as Forage

and Scil-conserving Croeps, " "

Lecypedeze Culture and

Utilizaticn, " "
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#1165,
# 51,
#1812,
#1813,
#1314,
#1852,
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Addendum

On page =-- Bermuda and Carpet Grass is
recormended for use in the south. Atterntion
is caliled to Food Production Order No, 6,
dated January 20, 1943, which restricts the
sale of all se2d of tiiese grasses to use on
krmy, Navy, Marine or Coast Guard projects,

Planting of these grasses can, of course,
still be accomnlished by the use cf vegetative
methoas, such as srrigging or spot scdding,.
Should the use of this nethed be detormined as
not feszsable, and secding be desirable, it will
be necessavy to substitute cotner grasses, The
folloving are supggested: Perennial or Italian
Lye zrass; sweet or burr clover and lespedeza,

Y S



