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FOREWORD

As Secretary of the New Jersey Nefartment of Agriculture and Chairman of the State
Scil Conservation Committed, I am pledsed to present -these Standards for Soil Ero=-
sion and Sediment Controlplin New Jersey. When utilized in conjunction with con-
structicn and, in factg with any major land disturbance activities, significant
benefits will accrue to_ the eitiZens of this State.

Problems of soillfefgsion and, sedimentation, sometimes thought of as related only
to agriculture, are agtually many times greater as a result of land disturbance
activities associat®d withl urbanization., Erosion at the site -of such activities
generates sedimeft which finds its way to our streams and rivers to become, by
sheer volume,“the greatest pcllutant of these waterways.

The contrel and preévention of soil erosion and sedimentation are:major objectives
0f the State Soil Conservation Committee and our 15 soil .conservation districts.
The development of these Standards has provided an important tool to help imple-

ment such controls at all levels of government and by all persons who ‘use -the
land. : .

I wish to express sincere thanks to the U.S5. Department of Agriculture Soil
Conservation Service for providing much of the basic technical information and

to the members of the Development Committee listed on page ii who have contributed
their time and expertise in the preparation of this outstandlng document for use
in New -Jersey. ; .

Phillip Alampi, Chairman _
State Soil Conservation Committee
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PREFACHE

_ The last several decades of rapid suburban developmeént in the State of
New Jerdgey has resulted in & number of undesirable effects. One of the most
evident and harmful effects having very serious conseguences is the erosion of
soil by both wind and water. When soil is displaced unintentionally in this
manner, problems are usually created in several areag:..the area where the so0il
comeés from; and the area (s) where it is deposited.  If a waterway or drainage
facility is involved, silting of the stream or drainage facility occéurs.  The
cost of correcting the damage, pollution, and inconvenience this causes is much
greater than the cost of preventing soil erosion in the beginning. ' Fortunately,
the technology for preventing soil erogsion is well establishedgs Blanners, engi-
neers, developers and contractors must begin to utilize thesg@ tri&dyand proven
methods. :

. 'The New Jersey State S50il Conservation Cemmitfee underpthe chairmanship
of Secretary of Agriculture Phillip Alampi, recogniged a neéed f&r developing
a comprehensive State wide plan to control these prcohlemg of erosion and sedimen-
tation. A Sediment Control Committee was appointe@ andja“gepy of -their report
and recommendations has been published. : :

o .. 7 .Among the recommendations of this group‘ﬁere the developrnent of model
ordinances for use by municipalities to reguldatedlandidisturhance .activities to
control erosion and sedimentation. Such medel Ordinances have been prepared by
a committee of representatives from induStry, geversiment and concerned groups.
Local governmental units should and willl beg@neburaged to use them to egtablish
the proper and necessary controls topeduge soil erosion.

Alsc recommended was thegdewvelopment of a single source of standards
and recommendations to guide logdal governments, developers and technical person-
nel with erosion control techniguesf€ Segretary of Agriculture Alampi responded
to this recommendation and appointed the committee of knowledgeable perscns - listed -
on page ii of this report go develop these standards. .

The committee ‘has worked dlllgently to produce these Standards ‘which
are-a model of profess@eonalyexcellence. Tt is their earnest hope that concerned
citizens, local governmefits @mdftheir technical advisors will act expeditiocusly
to adopt the needed ordinahceshand stop the poor practices which have been laying
our preciousdand teywaste) @and ‘Pavaging the most valuable and ‘beautiful features
of the Gardén State,

' Thomas'Birdéall, Chairman
- Committee for Review and
-"Development of Standards
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INTRODUCT ION

: Constructlon projects that involve major land dlsturbance such as hou51ng
and industrial developments, highways and pipelines should be plammed -and designed
with soil erosion and sediment control in mind. The subseguent redugtion:of soil
-losses on construction sites and the reduction of assoc1ated\&amages from sedimen-
tation will result in substantial savings to the wbmmunity,ftheicontractor, the
developer and to the landowner as well as providing for emhancément of the environ-
ment. .- The contractor who controls soil erosion durlng constructlon w111 also
promote good will in the community.

"While erosion and sedimentation conte@bs ‘are 1mportant on all. SLtes,
partlcular attention should be given to areag of zéeep topography and -highly
erodible soils. The larger the disturbed area and the longer lt is left unsta-
bilized, .the more serious the problem becomes.

Natural vegetation covers and protec;E most of our: lands from er0510n.
Its removal necessitates application(of alternative protective measures.' Estab-
lishment of mechanical structures dngineered £0 control water -riunoff, the appli-
cation of artifical protective cower or the rapid re-establishment of vegetation
are among the methods which arefsuitable to control erosion and sedlmentatlon.

_ The- purpose of thage @t@ndards is to help those respon51ble for con=
struction to control soil Movement,thfough use of these methods. . The compre- _
hensive-ercsion control methods which follow have been developed to provide this-
help. - Interpretive assistance in| their application .and use is available through
the soil conservation ‘distxict where the land disturbance w1ll take place. ‘A
district directory is included in the appendix. . '







‘GUIDE LINES
FOR SOIL EROSTION AND SEDIMENT CONTROL
. Planning:

Effective -erosion control begins ‘in the project planning . stage.. Proper ‘planning
requires consideration of water control and soils to be encountered in order to
reduce erosion problems during and after construction. Steep slopes; potential
landslide areas, stream crossings, stream encroachments, -and cut and f£ill sections
should be evaluated for construction problems involved in reducing.erosion and the
resulting sediment damage to streams and water supplies.’  The evaluation of soils,
existing vegetation, geologic and hydrologic data is necessary to define problem
areas, Every consideration should be given to assure the successful establishment
of vegetatlon on disturbed areas as quickly as possible 1n order to minimize
erosion-and sediment damage.

Design

Proper design includes measures .for érosion control and provides for the early
establishment of vegetation that will help to avoid erosion groblems during and
after construction. Alignment, grades, area of disturbed soil and bank slopes
should be based on so0il erodibility, ¢limatic exposure, g€ology, proposed veg-
etative restoration and expected maintenance. The erosion pstentidl from wind
or rain; concentrated runoff or snow melt should be evaluatéd asid measures to
prevent erosion selected on the basis of both effectiveness of /the measure and
consequehce. Some features involved in earth consgfruction are more vulnerable
to erosion than others and require special design(considexations.

Guidelines for design of measures and treatmedt to\prevent erosion: are as
follows:

a. Earth Slopes- Erosion of cut or fild slopes isfusually caused by water
-concentrations at the top of the slédpe fdOwing down an unprotected -bank.
Runoff should be diverted to safefoutliets by diversions or other means.
.Slopes should be protected fromgerosion bydauick establishment of wvegetative
cover, benches or terraces, slope prote¢tion structures, mulches, or a com-
blnatlon of these practices &5 required.

b. Waterways-or Channels: Waterwavys should be de51gned to av01d serious erosion
problems. Wide channeld& With flatl{ side slopes lined with grass or other
vegetation will usually be freelfrom ercsion. Where channel gradients are
steep, concrete linifigs or grade control structures may be required.. .Space
‘limitations may make ithnecessary to use concrete or stone linings. Every
effort should be made) to preserve natural channels.

c. Structured for Erosion|Contrel: Erosion may be controlled by the use of grade
CONtrol structuresy energy dissipators, special culverts, and various types
of pipelstrugfures. JStructures are expensive and should be used only after
it has beéfl determined that recommended vegetation,; rock or other measures
will .not provide gadequate erosion control.

d. ~Detention-and Sediment Basins: Small ponds can be constructed to trap sedi-
ment, Dams for this purpose are inexpensive and may be permanent or- temporary.
Detention reservoirs can be designed to reduce peak flows increased by
-upstream paving to an amount near the original flow. . This helps reduce
erosion in downstream channels. Dams must be properly designed to avoid
failure .

e. Existing Vegetation: Good stands of existing vegetation adequate to control
erosion should be preserved wherever possible. . Regeneration of wooed plants
should be encouraged where acceptable. . T

2.1 e June 1872




f. 80il Treatment: The ability of the soil to sustain vegetation intended for
-erosion control must be ascertained. . .The admixture of a fine textured top-
s0il to a coarse textured socil may be warranted to assure success of more
‘attractive, lower maintenance vegetation. Liming and fertilization should be :
done according to recommendations resulting from soil test information. ‘

g. Seed Bed Preparation: Lime and fertilizer should be incorporated into the .-
-s0ll, where practical, to depth of 4 .inches. So0il shall not be too fluffy
nor too compacted, but friable to permit proper coverage of seed,

.h;-_Seeding:---Seed.mixtures,'certified'as to composition, should be chosen in
~ .. ‘accordance ‘with standards considering soil drainage, and area usage. Follow
recommended rates, dates, and seeding procedures.

is .Mulehihg;-_The more adverse the environment, the greater the advantage of
cmulching -according to standards contained herein.

3. Practice Standards: Plans, designs and construction specifications should be -
: in accordance with the standards covering design and 1nstallat10n of erosion
_control measures as contained herein.

Construction

The plans, specifications, and special provisionsgef a/consgructi®n contract
~should ‘show -the -location, scope,; and man.ter of performingderosfion control
measures.  Measures left to the discretion of the engineer shguld: be few as
practicable and the method of payment for such wofk shouldibBe stated in the
contract.

Scheduling of constructioh'operatieﬁs.is an'impor%hnt féctor. A construction
schedule that meets the requirements for erosiod control should be made a part- -
of the .construction progect proposal or should be submitted by the contractor

.for approval by the engineer. _ ~
: 'Sub-dlv151on ordinances and bulldlng codes shotild also provide for adequate’ . . .
‘erosion control and schedullng of constructlon as indicated above for contracts. - :

Permanent soil . protection, streets and dralnage facilities should be completed
as early as practicable, partieula¥ly dantercepting channels and similar controls
that will ‘divert runoff from unpfotected soil. The area of exposed soil and
the-léngth of exposure shonld be minimized by proper scheduling. | Temporary
‘protection ‘such as fibep mats, plastic, straw, and fast-growing grasses may be
required. Partially completed dralnage structures should be 1nspected carefully
during construction to prevent erosion.

Fording of str@ams with eguipment should be kept to a minimum, .and where _
frequent crgesing are comtemplated, temporary bridges or culverts should be
..constructed. - :

“Although disturbance/ef streams, lakes or reservoirs by construction should be

“avoided, drainage sfructures, channel changes, and embankment encroachments
are sometimes néeeSsary. Specifications.and special provisions should include
controls of the contractor's operation in performing work in these areas.

“Diveérsions - or other protectlve measures may be needed to avoid sediment prob—
lems. Embankment slopes that encroach on stream channels should be adegquately
protected. Where practicable, a protective area of vegetative cover should be
left or established between embankments and adjacent stream chanrels.

" Areas for ‘borrow pits and waste disposal should be selected with full consid-
eration. of .erosion control and the final treatment or restoration of the area.

2.2 . Jumelsrz .




When it becomes ‘necessary to locate such areas mear or in-stream channels)'
specidl precautions should be taken to minimize: er051on and accompanylng sedi-
ment . problems. : :

Before-borrow or disposal cperations are beQUn,”Plans'for'the'Céntrblﬂof'dfain~'
age water must include measures to keep sediment from entering streams. .Di- .
version channels, dikes, and sediment traps may be used for this purpose.  Top=
soil should be saved for use in restoring excavated areas. Final restoration of
berrow or waste disposal areas should include grading and -establishment of
vegetative'cover. The restored area shculd be well drained unless appraval is-
given to convert the pit area into lakes for fish and W1ldllfe, recreatlon, stock
water or 1rr1gatlon. : :

5pec1flcatlons should include adequate control for the preventlon of grass and
brush fires since burned-over areas are usually highly vulnerable ‘tc ‘erosion. .
In areas where a severe fire hazard exists, fire equipment should be-available
for ready use. The contract should prOVlde for suspendlng flreuhazardous
operations at the direction of the englneer.

S June 1972







STANDARDS
FOR

TEMPORARY VEGETATIVE COVER
FOR SOIL STABILIZATION
Definition

Establishment of temporary vegetative cover on soils exposed for periods of two
to 12 months.

Purgose

To Femporarily stabilize the soil and reduce damage from wind and water erosion
until permanent stabilization is accomplished.

Where Applicable

On exposed soils that have the potential for causing off-site environmental
damage .

Methods and Materials

N

I. Site Preparation

A. Grade as needed and feasible to permit thepuse of,con¥entional equip-
ment for seedbed preparation, seeding, mélch application, and mulch
anchoring. all grading should be done im accordamce with Standards
for Land Grading, page 4.1l. AN

B. Ipstall needed erosion control practices omgfacilities such as diver-
sions, grade stabilization strudtures| channel stabilization measures,
sediment basins and waterways./ See Stgndards 4,2 through 4.16.

. II. Seedbed Preparation

A. aApply limestone and fextdlizer according to soil test recommendations
such as those offered/by Rutgers University Soil Testing Laboratory.
50il sample mailers dre a¥ailahle from the local Cooperative Extension
service office. 1f,s0id testing is not feasible on small or variable
sites, or where #£imimg ds critical, fertilizer may be applied at the
rate of 500 pounds pexjacre or ll pounds per 1,000 square feet of
10-20-10 or equivalenty If seed is drilled over banded fertilizer,
the rate of €ertilizer/is reduced 50 percent. Apply limestone

(equivalent to(50 ‘percent calcium plus magnesium oxides) as follows:

Sodl Texture Tons/Ac. Lbs/1000 sq. ft.

Clay,«@lay loam and high organic soil 3 135
sandy loam, loam, silt loam 2 90
Loamy sand4 sand 1 45

Fulverized dolomitic limestone is preferred for most soils
south of the New Brunswick-Trenton line.

B. Work lime and fertilizer into the goil as nearly as practical to a
depth of 4 inches with a disc, springtcoth harrow or other suitable
equipment. The final harrowing or discing operation should be on
the general contour. Ccontinue tillage until a reasonably uniform
seedbed is prepared.

¢. Inspect seedbed just before seeding. If traffic has left the scil com-
pacted, the area must be retilled as above.

D. Soils high in sulfides or having a pH of 4 or less gshould be mulched
only. See Standards for stabilization with Mulch Only, page 3.31.

3.11 Revised-September 1979
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IV,

Apply seed uniformly by hand, cyclone seeder, drill, c i

, cultipacker type
seedgr or hydroseeder (slurry including seed’and fertilizeg). Hydgg—
seedings which are mulched may be left on soil surface.

Where feasible, except when a cultipacker type seeder or hydroseeder is
used, the segdbed should be firmed following seeding operations with a
roller, or light drag. Seeding operations should be on the contour.

Mulching: Required on sites difficult to ve
G getate (sands, slopes,; hydro-
seedings and off-season operations), ’ pes. W

A.

Mulch materials should be unrotted salt hay, hay or small grain straw
at the rate of 1 1/2 to 2 tons per acre, or 70 to 90 pounds per 1000
square feet. Mulch blowers should not grind or chop the material.

Spread uniformly by hand or mechanically so that appréeximately 75 per-
cent to 95 percent of the soil surface will be covered.) For uniform
distribution of hand-spread mulch, divide area intog@pproximately
1,009 sguare feet sections and distribute 70 to 90 [pounds within each
section.

Mulch anchoring should be accomplished immedidtelydaftebfplacement to
minimize loss by wind or water. This may be donelby gne of the follow-
ing methods, depending upon the size of the ared, steepness of slopes
and costs.

1. Peg and Twine - Drive 8 to 10 inchywoeden pegs to within 2 to 3
inches of the soil surface everg 4 feet, in/all directions. Stakes
may be driven before or after applying mulch. Secure mulch to
soil surface by stretching twine Between pegs in a criss-cross
and a square pattern, Secidre twine arpund each peg with two or
more round turns.

2. Mulch Nettings - Stapde paper, jdte, cotton or plastic nettings
¥o The soll surface, Use a dégradable netting in areas to be
mowed .

3. Mulch Anchoring Teolf - Afftractor-drawn implement especially
designed Fo paneh.and anchor salt hay or straw mulches into the
soil surfacé. This prdctice affords maximum erosion control,
but its ude is limited to those slopes upon which the tractor
can operate safelyl. Tool penetration shculd be about 3 to 4
inches. TheOperdtion should be done on the contour.

4., ATiguid Mulch-Binders - May be used to anchor salt hay or straw
mulchess

al  npplications should be heavier at edges where wind gatches
the mulch, in valleys and at crests of banks. Remainder
of area should be uniform in appearance.

b, Use one of the following:

(1) Emulsified asphalt - (55-1, CS5-1, CMsS~2, M5-2, Rs-1,
RS-2, CRS-1 and CRS~2}.
Apply 0.04 gal./sq. yd. or 134 gal,/acre on flat slecpes
less than & feet high. ©On slopes 8 feet or more high
use 0.075 gal./sg. yd. or 363 gal./acre.

(2) Cutback asphalt - rapid curing (RC-70, RC-250, and RC=-800)
or medium curring (MC-250 cr MC-800).
Apply 0.04 gal./sg. yd. or 194 gal,/acre on flat areas
and on slopes less than 8 feet high. On slopes 8 feet or
more high use 0.075 gal./sq. yd. or 363 gal./acre

3.13 Revised- September 1979




DCA-70, Petro-set and Terra-Tack may be used at rates

{3) BSynthetic or Organic binders - binders such as Curasol, .
recommended by the manufacturer to anchor mulch materials.

NOTE: 21l names given above are registered trade names,
This does not constitute a recommendation of these pro-
ducts to the exclusion of other products.

D. Wood-fiber or paper-fiber mulch at the rate of 1,500 pounds per acre
may be applied by a hydroseeder. Use is limited to flatter slopes and
during optimum seeding periods in spring and fall. :

3.14 Revised-September 1979 .




STANDARDS
FOR
PERMANENT VEGETATIVE COVER
FOR 50IL, STABILIZATION

Definition

Establishment of permanent vegetative cover o i
: n exposed soils wh i
vegetation is needed for long term protection. P ere perennial

Purpose

To permanently stabilize the soil, assuring con i i
: servation of soil
to enhance the environment. ’ J and water and

Where Applicable

On exposed scoils that have a potential for causing off-site environmental damage.

Methods and Materials

I. 5ite Preparation

N

A, Grade as needed and feasible to permit th@)usel of denvential equipment
fo; seedbed preparation, seeding, mulch applicati®on and anchoring, and
maintenance. All grading should be done imma¢cerdance with Standards
for lLand Grading, page 4.11.

B. Igstall needed erqsion control practices and facilities such as diver-
sions, grade_stabllization structurés, channeldstabilization measures,
sediment basins and waterways. See Stafdards 4.2 through 4.16.

II, 5Seedbed Preparation

N\

A, Apply limestone and fertilifer ‘aecordimg to soil tests such as those
offered by Rutgers Univerdity Socil TeSting Laboratory. Soil sample
mailers are available from the lodal Cooperative Extension Service
office. If soil testifig is not feasible on small or variable sites,
or where timing is criticdl, feptilizer may be applied at the rate
of 500 pounds per acre,or ll jpounds per 1,000 square feet using
10-20-10 or equiydleht. , In addition, 300 pounds 38-0-0 per acre or
equivalent of slow releaseinitrogen may be used in lieu of topdressing
(see page 3.27(Sectioni1V). Apply limestone (equivalent to 50 percent
calcium plus(magnesium/oxides) as follows: 1/

Soil [Textures T/AC. lbs./1,000 Sq. Ft.
clay, clay leam and high organic soil 4 180
Sandy Jléam, loam, silt loam 3 135
Leamy sand,| sand 2 90

Pulverized dolomitic limestone is preferred for most soils south
6f the New Brunswick-Trenton line.

B. Work lime and fertilizer into the soil as nearly as practical to a
depth of 4 inches with a disc, springtooth harrow or other suitable
equipment. The final harrowing or discing operation shogld be on the
general contour. Continue tillage until a reasonably unifeorm, fine
seedbed is prepared. All but clay or silty soils and coarse sands
should be rolled to firm the seedbed wherever feasible.

I/ acia 8011l condlitions:

Soils having a pH of 4 or less or containing iron sulfide shall be covered
with a minimum of 12 inches of soil having a pH of 5 or more before seedbed
preparation. The added soil shall be limed as above.
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C. Remove from the surface all stones two inches or larger in any

d;mension, remove all other debris, such as wire, cable, tree roots,
pleces of concrete, clods, lumps or other unsuitable material.

D. Inspect seedbed just before seeding. If traffic has left the soil
compacted, the area must be retilled and firmed as above.

III. Seeding

A, BSelect a mixture from Table 3.2-1 or use mixture recommended by the
Cooperative Extension Service or Soil Congservation Service which is
approved by the Scil Conservation District.

B. Apply seed uniformly by hand, cyclone seeder, drill, cultipacker type
seeder or hydroseeder {slurry including seed and fertilizer). Normal
seeding depth is from 1/4 to 1/2 inch, Hydroseedings which are
mulched may be left on soil surface. So0il Conservation Bistricts can
require specific techniques for hydroseeding and/or hydremulching in
areas with droughty conditions.

C. Where feasible, except where either a cultipackef type)seeder or hydro-
seeder is used the seedbed should be firmed following seéding opera-

ticns with a roller, or light drag. Seeding, operationg) should be on
the contour.

IV. Mulching - Required on sites difficult to vegetate (sands, slopes or hydro-
seedings and off-season cperations) . N\

A. Mulch materials should be unrotted galt hay, ‘hay or small grain straw
at the rate of 1 1/2 to 2 tons Pergacre, or|70 to 90 pounds per 1000
square foot., Mulch blowers should not grind or chop the material,

cent to 95 percent of the s0il surfacelwill be covered, For uniform
distribution of hand spread mulch, /divide area into approximately
1,000 square feet sectigfsland,distribute 70 to 90 pounds within each
section.

B. Spread uniformly by hand or mechanfically so that approximately 75 per~ . .

C. Mulch anchoring should bé accomplished immediately after placement to
minimize J]oss by ®ind or watér. This may be done by one of the follow-
ing methods, depending Wpon the size of the area, steepness of slopes
and costs.

1. Peg and Twine),-Drive 8 to 10 inch wooden pegs to within 2 to 3
inches of the 8oll)surface every 4 feet in all directions. Stakes
may be ‘driven before’ or after applying mulch. Secure mulch to
soil surface by stretching twine between pegs in a criss-cross
andda square pattern. Secure twine around each peq with two or
more round turns.

2. MulehNettings - Staple paper, jute, cotton or plastic nettings to
the 501l surface. Use a degradable netting in areas to be mowed.

3. Mulch Anchoring Tocl - A tractor-drawn implemept especially .
designed to punch and anchor mulch into the soil surfage. _T@ls
practice affords maximum erosion contreol, but its use is limited
to those slopes upon which the tractor can operate gafely. Tool
penetration should be about 3 to 4 inches. On sloping land, the
operation should be done on the contour.

4. Liquid Mulch-binders - May be used to anchor salt hay, hay or
straw mulches.

a. Applications should be heavier at edges where wind catches .

the mulch, in valleys and at crests of banks. Remainder
cof area should be uniform in appearance,
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b. Use one of the following:

(1.) Emulsified asphalt -~ (SS-1, cs§-1, CMS-2, MS-2, RS-1l. RS~2, CRS-1
and CRS-2}. ’

Apply 0.04 gal./sq.yd. or 194 gal./acre on flat slopes and on
slopes less than 8 feet high. 0On slopes 8 feet or more high use
0.075 gal./sq. yd. or 363 gal./acre,

(2.)Cut§ack asphalt rapid curing (RC-70, RC-250, and RC-800) or
medium curing (MC-250 or MC~800}.

Apply 0.04 gal./sq. yd. or 194 gal,/acre on flat areas and on
slopes less than B feet high. On slopes B feet or more high use
0.075 gal./sq., yd. or 363 gal./acre,.

{3.} Synthetic or Organic binders - binders such as Cufasol,
DCA~T70, Petro-set and Terra-Tack may be used atgdrates
recommended by the manufacturer te anchor mulch materials.

NOTE: All names given above are registeredftradenames, This
does not constitute a recommendation @&f these products to the
exclusion of other products.

D, Wood-fiber or paper-fiber mulch at the rate of)l,500 pounds per acre
may be applied by hydroseeder. Use is limited te flatter slopes and
during optimum seeding periods in spring\&éd fall:

Irrigation - (where feasible) ~ If soil moisture is deficient, and mulch
is not used, supply new seedings withgadeglate |water (a minimum of 1/4

inch twice a day until vegetation i well established). This is especially
true when seedings are made in abrormald¥™dry or hot weather or on
droughty sites.

ToEdressing*

A, Spring seedings will fequide am application of fertilizer such as
10~10~10 or egquivalent atf 4000 pounds per acre or 10 pounds per 1,000
square feet betweelilSeptember 1 and October 15.

B. Fall seedings %ill require the above between March 15 and May 1.

C. Mixtures dominatediby Meeping lovegrass or legumes may not need
topdressing.

D. Bermudagrass, should beltopdressed before August 15.
* If sloW release nitrogen (300 pounds 38~0-0 per acre or equivalent} is

used in addition to suggested fertilizer, this follow-up of topdressing
is not mandatory.
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U.S.D.A. ~ 5C5 - N.J.

CLASSIFICATION OF NEW JERSEY SOTL
SERIES INTO SITE CONDITIONS IMPORTANT TO SEEDING

A. Droughty
B. Well and moderately well drained
C. Somewhat poorly drained
D. Poorly and very poorly drained
Series Cls. Series Cls. Series Cls. Series Cls.
Abbottstown C Coplay D Lamington C Bope B
Adelphia B Cossayuna B Lansdale B Portsmouth D
Adrian D Crestmore B Lansdowne B Preakness D
Albia C Croton D Lawrenceville B Quakentown B
Emwell C Culvers C Legore B Raritan C
Annandale B Donlonton C Lehigh C Raynham C
Asbury B Downer B Lenoir C Readington B
Atherton D Doylestown D Leon D Reaville C
Athol B Dragston C Lincroft A Rhinebeck C
Atsion D Duffield B Livingstgn D Ridgebury D
Aura B Dunellen B Lyons D Riverhead B
Barclay C Dutchess B Marksbor c Rockaway B
Bartley B Edneyville B Mar¥ton B Rockport B
Bath B Elkton D Matapeake B Roe: C
Bayboro D Ellington B Matawan B Rowland B
Beatty B Evesboro A Matlock D Royce B
Bedington B Fallsington D Matfapex B Rutlege D
Berks B Fort Mott A Meckeswille B 5t. Johns D )
Berryland D Fredon D} Middlébury B Sassafras B .
Bertie C Freehold B Mimioa C Scio C
Bibb D Freneau D Monmouth B Shrewsbury D
Biddeford D Galestown A Mount Lucas B Sloan D
Birdsbhoro B Hackettstown B Nassau A Stephensburg B
Boonton B Haledom C Navesink B Swartswood B
Bowmansville C Halsey D Neshaminy B T%nton A
Boynton D Hammenton B Netcong B Tioga E
Braceville B Hazen B Nixon B Townsbury B
Bridgeville C Hazleton B Nixonton B Tunkhangock B
Bucks B Hero B Norton B Turbotville C
Burnham D Hibernia C Norwich D Unadilla B
Califon B Helmdel B Ogquaga B Valois B
Carlisle W] Holycke A Osier D Wallkill D
Cattaraugus B Hoosic A Othello D Washlpgton B
Chalfont C Howell B Otisville B Wassaic B
Chatfield B Keansburg D Palmyra B Watchung D
Chenango B Kendaia D Parker A Wayland D
Chillum B Keyport B Parsippany D Weeksville D
Chippewa C Kistler B Pasguotank D Wellsboro g
Cokesbury D Klej B Pattenburg B We§tphalla 2
Colden D Klinesville B Pemberton A Whippany c
Colemanstown D Kresson C Penn B Whlgmin b
Collington B Lackawanna B Phelps C Woodglen D
Colonie A Lakehurst A Plummer W] Woodmansie B
Colts Neck B Lakeland % Pocomoke D Wooditown o
Comly C Lakewood A Fompton C gzg:sﬁzro o
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STANDARDS
FOR
STABILIZATION WITH MULCH ONLY

. Definition
g Stabilizing exposed soils with non-vegetative materials.

Purpose

To protect exposed soil surfaces from erosion damage and to reduce offsite
environmental damage.

Where Applicable

This practice is applicable to areas subject to erosion, where the season and
other conditions may not be suitable for growing an erosion-resistant cover or
where stabilization is needed for a short period until more sudkable protection
can be applied.

Methods and Materials

I. Site Preparation N\

A, Grade, as needed and feasible, to permit ®€he use of comvential
equipment for applying and anchoring mulch.  hAlldgrading should be
done in accordance with Standard for Land@radingj . page 4.11.

B. Employ needed erosion control practices such as\diversions, grade
stabilization structures, channel stabiligﬁtion measures, sediment
basins and waterways. See Standardg 4.2/ throudgh 4,16.

I1I. Protective Materials

A. Unrotted small-grain straw, hay,or saIE hay at 2.0 to 2.5 tons per
acre is spread uniformly at{ 90 to 115 /pounds per 1000 sgquare feet and
. anchored with a mulch anchoring toeld liquid mulch binders or netting
tiedown. Other suitablepmaterials may be used if approved by the
Soil Conservation District,

B. Asphalt emulsion orgcutback asphalt is recommended at the rate of 600
tQ 1,200 gallonsgper acrewn.«This is suitable for a limited period of
time where trayel by peeple, animals or machines is not a problem.

C. Synthetic or“@rxganic seil stabilizers may be used - under suitable
conditions and idn sufficient guantities.

D. Woed~-fiber or paper-fiber mulch at the rate of 1,500 pounds per acre
may be applied by a hydroseeder or hydromulching.

E. Muleh netting, such as paper jute, excelsior, cotton or plastic, may
be used.

F. WoodcHips applied uniformly to a minimum depth of 2 inches may be used.

Woodchips will not be used on areas where flowing water could wash them
into an inlet and plug it.

G. Gravel, crushed stone or slag at the rate of 9 cubic yards per 1000
sq. ft. applied uniformly to a minimum depth of 3 inches may be used.

Size 2 or 3 {ASTM C-33) is recommended.

III. Mulch Anchoring - should be accomplished immediately after placement of

hay or straw mulch to minimize loss by wind or water. This may be done
by one of the following methods, depending upon the size of the area
and steepness of slopes.
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inches oi the s0il surface every 4 feet in all directions., 3Stakes
may be driven before or after applying muleh. Secure mulch to soil
surface by stretching twine between pegs in a criss~cross and a
square pattern. Secure twine around each peg with two or more round
turns.

A. Peg and Twine ~ Drive 8 to 10 inch wooden pegs to within 2 to 3 .

B, Mulch Nettings - Staple paper, cotton, or plastic nettings over hay
or straw mulch, Use a degradable netting in areas to be mowed. Net-
ting is usually available in rolls 4 feet wide and up to 300 feet
long,

C. Mulch Anchoring Tool ~ A tractor-drawn implement especially designed
to punch and anchor mulch into the scil surface. This practice
affords maximum ercsion control, but its use is limited to those
slopes upon which the tractor can operate safely. Tool ‘penetration
should be about 3 to 4 inches. On sleoping land, the operabtion should
be done on the contour.

D, Liguid Mulch-binders AN

1. Bpplications should be heavier at edges where wind catches the
mulch, in valleys and at crests of banks,  Bemainder/ of area
should be uniform in appearance.

2. Use one of the following:

{(a) Emulsified asphalt - {85-1, ¢€S5-1¢ CMS=2, MsS-2, RS5-1, RS5-2,
CR5-1 and CR5-2}.

Apply 0.04 gal,./sq. yd.[or 134 gall/acre on flat slopes and
slopes less than 8 feet hdigh. On slopes 8 feet or more
high use .075 gal./sq. yd. or 363 gal./acre. .

{b) Cutback asphalt & ré&pid curing {(RC-70, RC-250 and RC-B800)}
or medium curing (M@=250)0r MC-800).

apply 0.04 gal./gg. yd. or 194 gal./acre on flat areas and
on slopes/less thang,if feet high. On slopes 8 feet ox more
high usegll.075 gal./sq.yd. or 363 gal./acre.

{c} Synthetilg arpOrganic binders - binders such as Curasocl,
DCA~70, Petro-set and Terra-Tack may be used at rates
Pecommendedhby the manufacturer to anchor mulch materials.

Note: »Ald names given above are registered trade names,
This does not constitute a recommendation of these products
to the exclusion of other products.
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STANDARDS

FOR
. PERMANENT STABILIZATION WITH SOD

Definition
Establishing permanent vegetation using sod.
Purpose

To peFmanently stabilize the soil with an immediate aesthetic covering thus
assuring conservation of soil and water and to enhance the environment.

Where Applicable

On exposed soils that have a potential for causing off-site envixonmental damage
where a quick vegetative cover is desired. Moisture is required for success,
access to irrigation is essential.

Methods and Materials \

1. cultivated sod is preferred over native or pasture sod . Specify "Certified
Sod," or other high quality culitivated sod.

2. Sod should be free of weeds and undesirable c@arse wWeedy grasses.

3. Scd should be of uniform thickness, approximately 5/B inch, plus or minus
1/4 inch, at time of cutting. {(Excludes/ topgrowth).

4. Sod should be vigorous and dense anddbe” able to/retain its own shape and
weight when suspended vertically with a _fammpgrasp from the upper 10% of
. the strip. Broken pads or torn and un&ven @nds will not he acceptable,

5., For droughty sites a sod of Kentucky 3lgpté@ll fescue and bluegrass is
preferred over a straight bldegrass sod.

6. Only moist, fresh unheated| sodf should be used. Sod should be harvested,
delivered and installedgwithin a period of 36 hours.

I. Site Preparation

A, Grade as needed)and)feagible to permit the use of conventional equip-
ment for liming, fertilizing and soil preparation. All grading should
be dom@pifdaccordance with Standard for Land Grading, page 4.11.

B. 1InsStall neededyerosion control practices and facilities, such as inter-
ceptorditches, dikes and terraces, erosion stops and desilting basins.
See Standards 4.2 through 4,16,

II. Soil Prepagation

A, BApply limestone and fertilizer according to soil tests such as those
of fered by Rutgers University Soil Testing Laboratory. Soil sample
mailers are available from local Cooperative Extension Service office.
If soil testing is not feasible on small or variable sites, or where
timing is critical, fertilizer may be applied at the rate of 500
pounds per acre or 1l pounds per 1,000 square feet using 10-20-10
or equivalent. In addition, 300 pounds 38-0-0 per acre or equivalent
of slow release nitrogen may be used in lieu of topdressing. Apply
limestone (equivalent to 50 percent calcium plus magnesium oxides)
as follows:

. 3.41 Revised-September 1979




III.

Iv.

cC.

Sod

Soil Texture T./AC, Lbs./1000 Sg. Ft.

Clay, and clay loam and high 4 180 .
organic soil

Sandy loam, loam, silt loam 3 135

Loamy sand, sand 2 90

Pulverized dolomitic limestone is preferred for most soils
south of the New Brunswick~Trenton line.

Work lime and fertilizer into the so0il as nearly as practical to a
depth of 4 inches with a disc, springtooth harrow or other suitable
equipment. The final harrowing or discing operation should be on
the general contour. Continue tillage until a reasonably uniform,
fine seedbed is prepared.

Remove from the surface all objects that would preventigced sod to
soil conFact and remove all other debris, such as Wire, gable, tree
roots, pieces of concrete, clods, lumps or other unsuitable material.

Inspect site just before sodding. If trafficghas Teft the soil comp=-
acted, the area must be retilled and firxmed ag abéve.

Placement

A,

Sod strips should be laid on the contour, neverhup and down the slope,
starting at the bottom of the slope@and working up. On steep slopes,
the use of ladders will facilitatef(the work and prevent damage to the
sod. During periods of high temperature, Jlightly irrigate the soil
immediately prior to laying thegSod.

Place sod strips with snug even j0ints™that are staggered. Open

spaces invite ercsion. .
Roll or tamp sod immediately following placement to insure solid

contact of root mat ahd soiljsurface. Do not overlap sod. All joints

should be bhutted tightlydin order to prevent veoids which would cause

drying of the roots.

On slopes greater than 30to 1, secure sod to surface scil with wood
pegs, wire st@ples, or)\split shingles (8 to 10 inches long by 3/4 inch
wide).

surfacegqwater cannot always be diverted from flowing over the face of
th@ slopey but aeapping strip of heavy jute or plastic netting,
properly secured, along the crown of the slope and edges will provide
extraprotection against lifting and undercutting of sod. The same
technique can be used to anchor sod in water-carrying channels and
other critiical areas. Wire staples must be used to anchor netting

in channel work.

Immediately following installation, sod should be watered gntil moist-
ure penetrates the soil layer beneath sod to a depth of 4 inches.
Maintain optimum mositure for at least two weeks.

Topdressing ~ If slow release nitrogen (300 pounds 38-0-0 per acre or
equlvaIenti

is used in addition to suggested fertilizer, then a follow-up

of topdressing is not mandatory.

A,

Spring installation of sod will require an application of fertilizer
guch as 10-20-10 or equivalent at 400 pounds per acre or 10 pounds
per 1,000 square feet between September 1 and October 15.

rall installation of sod will require the above between March 15 and .
May 1.
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STANDARDS
FOR

TOPSOILING

Definition

Topsolling entails the distribution of suitable quality soll on areas to ke
vegetated.

Purgose

To improve the so0il medium for plant establishment and maintenance.

Where Applicable

Topscll should be used where soils are: sands, gravelly soilghy clays, silty
clays, very shallow or where they are extremely acid (less than p.H 4.0) or
salty {conductivity greater than 1.0 millimhos per centimeter};,or where topsoil
is available on site and assurance of improved vegetative growth is)desired.

Methods and Materials

N

I. Materials

Topsoil should be friable and loamy, free of debris;)ocbjéctionable weeds
and stones and contain no toxic substance that may)be harmful to plant
growth. A pH range of 5.0-7.5 is acceptable. Soluble salts should not be
excessive (conductivity lese than 0.5 nilTimRos per centimeter). Mopsoil
hauled in from off-site should have a minimum ‘ofganic matter content of
2.75%. Organic matter content may be raised by @dditives.

IT. Stripping and stockpiling ~

A. Field exploration should bg made to determine whether guantity and or
quality of surface scil justifiesgstripping.

B. Etripping should be donfined to the immediate construction area.

C. Where feasible, lime mdy be /applied before stripping at a rate deter-
mined by soil tésts to bring the soil pE to 6.5. Irn lieu of soil
tests, see lime rate ‘guide in seedbed preparation for permanent
vegetative cover, page 3.21.

b. A 4 to 6 inchistripping depth is common, but may vary depending on the
partdeular soill

E. Stockplles Of topscil should be situated so as not te chstruct natural
@raindge or cause off-site environmental damage.

F. Stockpiles should be vegetated 1n accordance with standards previously
describe@ herein, see 3.1 or 3.2. Weeds should not be allowed to grow
on stockpiles.

ITI. Site Preparation

A. Grade as needed and feasible to permit the use of conventional equip-
ment for seedbed preparation, seeding, mulch application and:anchoring,
and maintenance. See page 4,1,

E. Subsoil should be tested for lime requirement and limestone, if needed,
should be applied to bring soil pH to 6.5 and incorporated into the
soil as nearly as practical to a depth of 4 inches.

C. Immediately prior to topscoil distribution, the surface should be
scarified to provide a good bond with the topsoil.
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stabilizabtion structures, channel stabkilization measures, sedimenta-

D. Employ needed erosion control practices such as diversions, grade
tion basins and waterways. See Standards 4.2 through 4.16. .

IV. Applying Topsoil

A. Topsoil should be handled only when it is dry enough to work without
damaging soil structure; i.e., less than field capacity (see glossary).

B. A uniform application to a depth of 5 inches (unsettled) is recommended.
Soils with a pH of 4,0 or less or containing iron sulfide shall he
covered with a minimum depth of 12 inches of soil having a pH of 5.0 or
more.
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. STANDARDS
FOR
‘MAINTAINING VEGETATION

Definition
The perpetuation of vegetative cover.

Purpose

To assurée the continuing function of the vegetative cover in the conservation of
soil and water and the enhancement of the environment. It'is'usually less costly
to carry on a maintenance program than it is to make repa1r5 after an extended
period of neglect.

Where Applicable

On areas where existing vegetation protects or enhances the enwironment,

Methods and Materials

A preventlve maintenance program anticipates requlrements anmgaccompllshes work
when it can be done with least effort and expensegto -insure adequate vegetative
cover, B :

Maintenance should occur on a regular basis, consistent'withffavorable plant

growth, soil and climatic conditions. This involves regular seasonal work for
mowing, fertilizing, liming, watering, pruningg f{fe control, weed and pest control,
reseeding and timely repairs. : :

The degree of preventive maintenance depesids upon the category of the vegetation
and land; i.e., improved, semi-improveddand ugimprovedjgrounds._

A. "Mowing 1s a recurring practice apd its intensity déepends upon the function of
‘the ground cover. On improved@areas, such as lawns, certain recreation fields
and picnic areas, mowing willgbe frequent. On semi-improved areas, mowing
will be infrequent. Unimproved areas may be left unmowsd -to permit natural
succession. : - :

B. 'Fertilizer should be appllied \as needed to maintain a dénse stand of desirable
species. Frequently (mowed areas and those on sandy soils will reguire more
fertilization.

C.  Lime requlrement should befdetermined by soil testlng every 2 ‘or 3 years.
-Fertilizatiendincreases the need for liming. . :

D. Weed igvasion _mayhresult from abusive mowing and inadeguate fertilization and
liming, BruSh invasion is a common consequence of lack-‘of mowing. -The amount
of weedsl®r brush that can be tolerated in any protective planting depends upon
.the land category and its intended use. Drainageways are subject to rapid
infestation bydweeds and woody plants. These should be controlled since th.y
often reduce"drainageway efficiency. Control of weeds or brush is accomplished

by using herbicides or mechanical methods.

E. - Pest and disease controls are more necessary oh 1mproved dreas than on unim-
-proved areas. -

F. Fire hazard is greater where dry vegetation has accumulated “The taller the
vegetation, the greater the hazard. : i
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STANDARDS
FOR
DUNE STABILIZATION
Definition

Controlling surface movement of sand dunes or shifting sand by vegetative or
mechanical means.

Purpose

To reduce scil blowing and the encroachment of shifting sands, provide a2 barrier
against tide water ané to make the areas useful for other purposes.

Where Aprlicable

On seashore areas where blowing sands, tide and storm waters mayPcause damage.
Stay at least one hundred feet (horizontal distance} from meanf high tide line
{MHT} as a minimum.

Methods and Materials

k. Vegetative

1. &American beachgrass (Ammophila breviligulata-Cape Mariety preferred) is
best planted between November 15 and April, l)\when sand is not frozen.
Summer plantings are not recommended. 4TIt ig\important to keep the plants
cocl and moist.

2. Three stems, which may be joined,are placed dn a hole approximately 2 to
9 inches deep. N\

3. It is recommended that planting stock belcut back to approximately 15
inches high. FRoots should ke @ippeddin a mud slurry immediately prior to
planting.

4. Plants are spaced on 18 inch centers in rows. VYhere erosion is severe
plants are spaced ongligy, inch centers. Plants should Le staggered in
alternate rows.

5. A common grade &f fertilizer eguivalent to a minimum of 200 pounds of
10-10-10 is applied per acre. Inorganic fertilizer, when used, is
applied on the soll)surface. When a slow-release fertilizer is used, it
is placed in the holes with the plants.

6. The [sand isfipacked(firmly around the transplant to eliminate air pockets.

7. To build dunes, plantings are made to form a continucus band ané should
consist of atfleast 10 rows paralleling the shoreline. Rows should be
closer tagether at the center of the dune and wider apart at the edges.

8. Site - Planting is delayed on hydraulic fill until salt has been leached
to a low level (conductivity less than 1.5 millimhos per centimeter).
Sand placed by earth moving equipment is allowed to be compacted by rains
prior to dune planting. Dunes built with aid of sand fence are planted
when dune is near top of fence.

8. Plantings are maintained with applications of fertilizer applied as
needed, when beachgrass becomes yellow~green, to keep desired density. 2
minimum annual application of B0 pounds N and 10 pounds Py 0y should be
applied per acre.
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B.

Mechanical

1.

In frontal areas, dunes may be created Ly erection of sand fences, hrush
fences, or cut Christmas trees set in parallel rows 20 to 30 feet apart,
parallel to the bkeach, and well back from the mean high water line at
least 100 feet horizontal distance. Rarriers are added until the desired
helght and width of the dune is obtained. The frontal dune should be
about 120 feet wide at the base and 12 feet high.

a. If brush is used, it is lashed to horizontal rails nailed to the
line of posts.

b. If cut Christmas trees are used, they are anchored well in the
sand and spaced to touch each other in the row.

Dunes are stabilized as in &, above {with vegetation}.

Where foot or vehicular traffic is appreciable over frontal @upes, it
is advisable to direct such traffiec over paths of grayel),or hoards to
prevent dune blowout.
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STANDARDS
: FOR :
SELECTION OF NATIVE AND VATURALIZED VINES, JR
SHRUBS AND TREES T'OR .CRITICAL AREA PLANTING - -
Definition
Plants to aesthetically enharce and restore to natural condition disturbed soils.

Where Applicable

Graded or cleared areas subject to erosion, where a permanént,_long—lived”
vegetative cover other than turf is desired. :

NATIVE OR ACCEPTABLE EXCOTIC PLANT MATERIAL

Although this is by no means a complete listing of theé available plant material in
these categories, it does 1nclude most of that which is commonly used -throughout the
State of New Jersey. - :

The services of a Landscape Architect or a Horticulturalisteshould be’utilized for
the selection of plant material for specific sites where Problems ex1st due to soil
or other ecological conditions. A

'DECIDUOUS TREES

Latin Name S Common Namie

Norway Maple N

Acer platanoides & varieties . '
ReddMaple or Swamp Maple

Acer rubrum & varieties

“Acer saccharum Sugar Maple
Aesculus hippocastanum _ S plidrsechestnut

‘Carya ovata s et % Shagbark. Hickory -
‘Celtis occidentalis - : Common ‘Hackberry:
‘Fagus grandifolia -American Beech
Fagus sylvatica & varletles European Beech
Fraxinus pennsylvanica laneclata

& varieties - Green Ash
.Ginkgo biloba (graftedgamale) ‘Ginkgo or Maldenhalr Tree
& varieties - . {grafted male)
Gleditsia triacanthes & vardeties "~ Honeylocust:-
Larix decidua ‘European - Larch
Ligquidambar styracifluay Sweetgum
. Liriodendron tulipifera Tulip Tree
-Nyssa sydwavica Black Gum -

"Platanus acerifelia
Populus maximoWwiczi
Populus)alba Bolleana
‘Quercus “alba

‘Quercus borealis
-Quercus coddinea
“Quercus palustris
Quercus phellos

Salix babylonica
Tilia americana

Tilia cordata & varieties
Tilia tomentosa
Zelkova serrata

London Plane Tree
Japanese Poplar
Bolleana Poplar (Lombardy)

- White 0Oak
- Red Qak

Scarlet Cak

" Pin Qak

Willow Oak-

Babylon Weeping. Jlllow
 American ‘Lindeén

Littleleaf Llndenf

~-8ilver Linden : .
-Japanese Zelkova
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. SMALL DECIDUGUS TREES

‘Latin Name

- ACer campestre

Acer ginnala :
Aamelanchier canadensls
Betula varieties
Carpinus betulus
Carpinus caroliniana
‘Cornus Florida

.Cornus kousa

. Cornus mas

Cotinus coggygria

- Crataegus crusgalli

- Crataegus phaenopyrum
" .Elaeagnus angustifolia
Hibiscus syriacus

.. "Magnclia virginiana

Malus varieties

" "Oxydendron arboreum
-Prunus varieties
Pyrus calleryana
“Salix caprea

" .Aronia arbutifolia o
‘Aronia.arbutifolia brilliaritissima
‘Berberis- thunbergi

.Chaenomeles lagenaria

Clethra alnifolia & varieties
Cornus varieties

“..Elaeagnus .umbellata

Euonymus alatus & varieties

. Forsythia intermedia & varieties '

“Forsythia suspensa
- Hamamelis varieties
Ilex glabkra

. Ilex verticilata

Kalmia datifolia _
L Ligustrum varieties
-Lindera benzoin
‘Myrica pensylvanieca
Rhododendron maximum
Rhus varietids

" Rosa varieties
Syrindga vulgasies

- Vaccinium gorymbesum
Viburnum warieties

.. Shadblow Servicehberry
Birch
EFuropean Bornbeam

' SHRUBS

TREES

‘Hedge Maple

‘Border Forsythia .

EVERGREEN -

Abies concolor
. Ilex opaca
“Juniperus
Picea
Picea
Pinus

virginiana
abies

pungens -

nigra

-Pinus strobus

Pinus thunbergi .
Pseudotsuga taxifolia

Commorn Name

Amur Maple

American Hornbeam
Flowering Dogwood
Japanese Dogwood :
Cornelian Cherry Dogwood

- .Bmokebush

.Cockspur Theorn
“Washington Hawthorn
 Russian QOlive

. 8hrub aAlthea
-Sweetbay Maqnolla

Crabapples

.Sorrel Treel or Sourwood

Cherries
CallerydPear\

Ggat of PusSy Willow

-'Red.Chbkeberry'

illiant Chokebérry
Japanese Barberry
Flowering Quince

-Summersweet Clethra

Siberian Dogwood .
Autumn Elaeagnus
Winged Euonymus

Weeping Forsythla

-Witchhazel

Inkberry
Winterberry Holly

. Mountain Laurel
- Privet

Spicebush

‘Northern Bayberry

Rosebay Rhododendron

-Sumac
‘Rose

Common Lilac

‘Highbush Blueberry
Viburnum

White Fir
American Holly -
Eastern Red Cedar.
Norway Spruce
Colorado Spruce

~Austrian Pine

White Pine
Japanese Black Pine
Douglas Fir
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GROUND COVERS & VINES

Latin Name

Campsig radicansg

Euonymus fortunei vegetus
‘Hedera helix

Juniperus conferta :
‘Juniperus heorizontalis plumosa
Lonicera japonica halliana
Parthenocissus guinguefclia
Parthenocissus tricuspidata
Rogsa Max Graf

Vitis sp-

Wisteria floribunda
Wisteria sinensis

Common Name

Trumpetcreeper

Wintercreeper Euonymus
English-Ivy .~ :

‘Shore Juniper

Andorra Juniper:

‘Halls Japanese- Honeysuckle.'
“Virginia Creeper - :
~Japanese Creeper ' .

Ma Graf Rose

-Grapes .sp.

Japanese Wisteria. =
Chinese Wisteria

Rev. January 1974







STANDARDS
FOR
TREE PROTECTION DURING CONSTRUCTION

-pefinition .

Protection of desirable trees from environmental and mechanlcal 1njury durlng
construction activities. :

Purpcse
To protect desirable trees that have value for erosion and sedlment control shade,
aesthetics, song birds, other wildlife, dust control, noise abatement and
oxygen production. :

Where 2Applicable

On new development sites containing valuable trees.

Methods and Materials

1. Inventory the development site and clearly mark the #reesMe bel saved.
Consider relocating streets, houses or other s@ructuresdiT neecessary and
feasible. It takes nature many years to grow trées| many of which have value

“in the hundreds of dollars.

.a.f Criteria useful in determining the trees te saveé'

{1} Freedom from disease and rot - dgood,/ heabtiy trees.

'(2) Life span of trees - for exafiple,fed maple is short-livéd while
- sugar maple and oaks are lgng-liveds

_}(3) _Aesthetic values - suchlas autumn foliagé}-flowéring'habitsjf
: bark and crown appeardnge, typggof fruit, etc.

(4} Wind firmness - trées that have been growing in a close staﬂd may
o blow over easily if uwiprofected.

(8} Wildlife valufs = 0aRsdiickories and dogwoods haVE'high food value.

{6) Shade - summer temperatures are generally.lO*degrées-coéler under
stands of “hardweods{ than under pines or cedars.

~.(7)  sdd@ch)exposure — ko direct sunlight and ability to withstand
radiatedyheat) From ‘Proposed building and pavement. .-

e Spdte needed - for future growth and relationship to'electric and
: telephone lines, water, sewer or gas lines, driveways, etc.

b. " Criteriaf@r protecting remaining trees:

1(1) Mechanical damage - see Figure 3.9-I

-{2) Box trees within 25 feet of a building site to prevent mechanlcal
: injury. Fencing or other barrier should be installed at-the drlp
line of the tree branches. See Fiqure 3.9+ I = .

- {3) :Boards will not be nailed to trees: durlng bulldlng operatlons.

" {4} TFeeder roots should not be cut in an area 1n51de the drlp llne
of the tree branches. -
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'_(51L Déﬁagéd;EfunkS or'éxpOSeﬂ'rddfs:Will be painted immediétely with
" a good grade of "tree paint".  Care for serious injury should
be prescribed by a professional forester or licensed tree expert.

(6} Tree limb removal, where necessary, will be done flugh to trunk or
: ‘main branch and that .area painted with a good grade of tree paint.

CHOTEY FOr more specific data on certdin tree characteristics, consult the
tree .shrub and vine standard in this handboock (Pg. 3.81.) o¥ consult local
.professional -experts. Your local soil conservation district or county
‘agricultural agent car. assist vou in this. i
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“Incorrect fencing for keSe protection

Correct fencing for tree _pfote'étion‘ e

© Figure 3.9-I
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Figure 3.9-T1 Tree protection - tilé and gravel will allow -
air circulation to root zone under a fill
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 STANDARDS -
FOR e
LAND GRADING -
Definition -

'Reshapiné the ground surface by grading to planned grades Which:éfé deterﬁined by
topographic¢ survey and layout. o AT

Purpose

The practice is for one or more of the following: Provide more suitable sites
for land development; improve surface drainage; and control erovsion.

Conditions Where Practice aApplies

This praciice is applicable where grading to planned elevations ié'praCtical_and
it is determined that grading is needed. Grading that involveSithe disturbarice
of vegetation over large areas should be avoided. - i

Planning Criteria

. _ s W S

The grading plan and installation shall be based dpon adequéte topographic surveys
and investigations. The plan is to show the locatiom, \8lépe, lent, fill and finish
elevation of the surfaces tc be graded. The plan showld alscodinclude auxiliary
practices for safe disposal of runoff water, slope stabilization; erosicn control
and drainage. Facilities such as waterways, dit¢hes, diversions; .grade stabili-
zation structures, retaining walls and subgurface\SIains.Should-be included where
necessary. ; : - : e :

Erosion control measures should be desig®@ and installed in accordance with the
applicable standard contained herein. ' ~

The development and establishment off the"plan ghall include the following:

-1y . The cut face of earth excavatd@ensyand fills shall be n0'éteéper'than.the safe
angle of repose for the magerials emncointered and flat -enough for proper
. maintenance. e - :

2. The permanently exposdd Faecshofdearth cuts and fills shall be' vegetated or
‘otherwise protectedfirom ergsion. PRI c

3. Provisions shall beéymade tofsafely conduct -surface water to storm drains or
suitable water courses and to prevent surface runoff from damaging cut faces
and full gliopés.

4. Subsurface drainage ig to he provided in areas having ‘a ‘high water table, to
intercept scepage that would adversely affect slope -stability, building
-foundatienm& ©r créate undesirable wetness. See Standard for Subsurface
drainage {P. 4.81) : : :

5. Adjoining pmeperty shall be protected from'exbavation and]fillihgﬁoperatibns.
6. Fill shall not be placed adjacent to the bank of a stream or channel, unless

‘provisions are made to protect the hydraulic, biological, ésthetic and other
environmental functicons of the stream.

Installation Requirements f

Timber, logs, brush, rubbish, rocks, stumpsfénd"vegetabie_matter which will "
“interfere with the grading operation or affect the planned stability or
"-fill areas shall be removed and disposed of according to the plan.

Topsoil is to be stripped and stockpiled in amounts mecessary to complete’ .
- finish grading of all exposed areas requiring topsoil. - -See Standard for top-
“soiling (P, 3.51). T - : .

: - e T June 19
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Fili maferialfisztdsbé fréeuof_brush;frnbbiSh;'timber, logs,Véqetaﬁive.matter and © -
stumps -in .amounts that will be detrimental to constructing stable fiils.

211 fills shall be ¢ompacted sufficiently for their intended purpose and as

requirad to reduce sllpplnq, erosion or excess satuLatlon. :

all dlsturbed areas shall ‘be left w1th a neat and finished appearance and shall
.be protected -from ercsiaon.  Sé= vegﬂtaflve standards (PP. 3.11 to 3.71.)

Trees to be retained shall be protected if necessary in accordance thn the standard

for tree protection during construction {P. 3.9}
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STANDARD
FOR
DIVERSION
Definition

Alchannel with a supporting ridge on the lower side constructed across the
slope.

ScoEe

This standard covers the installation of diversions with draifiage areas up to
100 acres.

TemEorarz

Diversions installed as an interim measure toc protect or faci{étate some phase
of construction. They usually have a life expectancy off one_year, ot less, The
failure hazard is low.

Permanent

Diversions installed as an integral part of an overall water management and
disposal system and to remain for protection of preperty.

Purpose

The purpose of this practice is to diveft water from areas where it is in excess
to sites where it can be used or disposedgof safely.

Conditions Where Pradtice Applies

This practice applies to sites /where runoff is damaging: (1) low lying areas,
(2) cut or fill slopes or steeply &Sloping land, (3) critical sediment source
areas in construction sitesg(4)ybuildings, residences and streets and (5)
active gullies or cther erodible areas.

Permanent diversions are not applicable below high sediment producing areas un-
less land treatment practices or structural measures, designed to prevent
damaging accumulations of) sedifent in the channels, are installed with or before
the diversionss

Design Criteria

Capacity and Freeboard

Peak runoff valuesdshall be determined by the method contained in Ref., #9,
appendix A9, the Rational Method (Q=CIA) or by other generally accepted methods.
The minimum size shall be that reqguired to confine the peak runoff from the
desigr storm plus required freeboard. The design storm and freeboard shall
comply with the following table:

TYPICAL AREA DESIGN STORM FREEBOARD
DIVERSION TYPE OF PROTECTION FREQUENCY REQUIRED
Temporary Construction Areas 2 years 0.0

(structures, roads,
pipelines, etc.)

Building Sites 5 years 0.0
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TYPICAL AREA DESIGN STORM FREEBOARD
DIVERSION TYPE OF FROTECTION FREQUENCY REQUIRED
Fermanent Agricultural Land 25 years 0.3 ft.

Urban Land Areas, 25 years 0.3 ft.

Play Fields,
Recreation Areas,
hgricultural Build-
ings, etc.

Homes, schools, 50 years 0.5 ft.
industrial build-
ings, etc.

Small Diversions

1. Where the diversion channel grade is betweeng0.25% andg5%, ‘afpermanent
vegetative cover is planned and the design flow is egual o or less than
given below, the dimensions given below for a parabolic channel may be
used instead of preparing an individual design fer, thepdiversion.

CQ&FNEL DTMENSTIONS

Q TOF WIDTH DEPTH
{cfs) (ft) (ft)
5 12 1.9
10 22 1.9

The depth given above includes 0.3 ft. fréeboard and 0.1 ft. settlement. E£ide .
slopes shall be 3:1 or flatter§ amd the ridge top width shall be 4 ft. or wider.

2. Where the diversion will|beda tempcorary diversion to direct water off a
graded right of way pfite, stable areas and the only area draining toward
the diversion is thé right ofpway; the following spacings, and the size
given above for 54&fs may be used instead of preparing individual designs
for each diversign,

ROADCGRADE APPROXIMATE DISTANCE
{percent) BETWEEN DIVERSIONS (ft)
1 400
2 245
5 125
10 78
15 58
20 47
25 40
30 a5

Velocitx

The maximum permissible velocity for design flow will be determined by the most
erodible soil texture exposed and the type of vegetation expected and main-
tained in the channel. The following table will be used in selecting maximum
permigssible velocities:
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MAXTMUM PERMISSIBLE VELOCITY (ft./sec.)
CHANNEL VEGETATION

SOIL TEXTURE None Poor Fair Good
Sand, silt loam, sandy loam,

loamy sand, loam and muck 2.0 2.0 2.0 3.0
Silty clay loam, sandy clay

loam 2.0 2.5 3.0 4.0
Clay, clay lcam, sandy clay,

gilty clay 2.5 3.0 4.0 5.0

A

Vegetated Channels - The minimum capacity and maximum velocitg®Shall be deter-
mined by using the appropriate vegetative retardance factors listedhybelow. See
Appendix A6 for example and charts for use in design.

RANGE OF VEGETATION VEGETATIVE RETARDANCE }ACTORS
HEIGHT DURING DIFFERENT

PERIODS OF THE YEAR For Determining For Determining

Minimum Capagity|)Makximum Allowable
Good Stand Velocity
between 6" and less than 2" D \ E
between 10" and 2% ¢ D
between 24" and 2" B D
Fair or Poor Stand AN

between 10" and less than 2" D E
between 24" and 2% C D
between 30" and 27" B D

Tables to select channel dimensions are ‘available in Chapter 7 and 9, Ref. #l.

Bare Channels - The minipum capacitylfand maximum velocity shall be determined
by using Manning's form@tla with an "n"value of 0.03.

Cross Section

The shape cfgthe ‘channel ‘¢bcsshsection shall be such that the diversion can be
properly mgintained with modern’equipment. The channel may be parabolic, vee-
shaped, or trapezcidals

The side sleopes for permanent diversions shall not be steeper than 3:1 for
maintenance purposed, and preferably 4:1. Where frequent crossings are expected
slopes should Pegflatter. The back slope of the ridge is not to be steeper

than 3:1 and preferably 4:1. The ridge shall include a settlement factor equal
to 5 percent of the height. The minimum top width of the diversion ridge after
settlement is to be 4.0 feet at the design water elevation.

In determing the cross section for temporary diversions, consideration should
be given to soil type, frequency of operation, and type of equipment that is
anticipated tc be crossing the diversion. In no case shall slopes be steeper

than 1 1/2:1.

The top of the constructed ridge shall not be lower at any point than the design
elevation plus the specified overfill for settlement,
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Location .

Diversion location shall be determined by outlet conditiecns, topography, land
use, scil type and length of slope. Consideration must be given to the effects
caused by changing natural water courses and putting additional flow intec a
water course.

Grade

Channel grade may be uniform or variable. Uniform grades are nomally better.
The allowable wvelccity for soil type and vegetative cover will determine maxi-
mum grade. Diversions with blocked ends may be used provided adequate pipe
outlets are provided.

Protection against sedimentation

When the movement of sediment into the diversion channel isla significant
problem, AN

1. Land treatment or structural measures should be installed, to stabilize
the source of sediment or trap the sediment.

2. If it is not possible to stabilize or trap/the sediment, a Zilter strip
of close growing grass shall be maintained\above the, diversion channel.
The filter strip width measured from thé center of the channel shall be
at least one-half the channel width plus 15 Teets

Outlet

Y
Each diversion must have an adequate, Stable outlet. The cutlet may be a:

grasgeq, stone center or lined waterway; vegetated or paved area; grade
stabilization structure; storm sewer: stabliefwatercourse or tile outlet.

The outlet, in all cases, must{be stable and convey water to a disposal point
where damage will not result, | Construtted vegetative outlets must be
established prior to diversien gonstrliction if needed to insure establishment
of protective vegetative fcoverhinpthé outlet channel.

Permanent Cover and Erosien Protection

A permanent vegetative ‘@over shall be established on all diversions in accord-
ance with thegiStandards for Pexmanent Vegetative Cover for Soil Stabilization
or Standard® for Permanent“StahPlization with Sod. Where the season and other
conditions may notgbelsuditable for growing permanent erosion resistant cover,
erosion protectfen will'be provided in accordance with the Standards for Temp-
orary Vegetative Cover for Soil Stabilization or Standards for Stabilization
with Mulch Only.

Diversions that are not designed to have a permanent vegetative cover shall be
designed for bare channel velocities and with flat side glopes to prevent
channel and side slope erosion. Diversions that are designed to have a per-
manent vegetative cover shall be seeded from the toe of the backslope to the
upstream side of the designed channel width plus any required filter strip.
Other areas distributed by diversion construction shall alsoc be seeded.

Installation Reguirements

All trees, brush, stumps and other objgctionable materlal‘Shgll b? Eﬁgogigeif
they will not interfere with construction or proper fgnctlon;p%lgd the

sion. All ditches or gullies which must be crqssed will be f1 dand
compacted prior to or as part of the construction. Fence rows an

obstructions that will interfere with construction or the successful operation
of the diversion are to he removed.

4.24 Revised~—September 1979




Vegetation is to be removed and the base for the ridge throughly disked before
placement of fill.

The minimum constructed cross-section is to meet the design requirements,

The top of the constructed ridge is not to be lower than the design elevation
plus the specified amount for settlement.

Fertilizing, seeding and mulching shall conform to the recommendations in the
Standards for Permanent Vegetative Cover for Scil Stabilization.

If there is no sediment protection provided on temporary diversions, it should
be anticipated that periodic cleanout may be required,

Construction operaticns shall be carried out in such a manner that erosion and
air and water polluticn will be minimized. State and local laws shall be

complied with.

N
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FIGURE 4.2-1

SMALL DIVERSIONS FOR GRADED RIGHT —~ OF — WAY .

For use on graded right-of-way, if the only drainage area is the right-of-way

3:] or fiatter slopes

CROSS — SECTION OF DIVERSION

Side slopes 3:t £
or flatder ———

— o “&ﬂ“giz
Ouflet onto stobilized Greazjl‘ﬁr__gﬁﬁgﬁﬂlwmﬂﬁnqt (S

PERSFECTIVE

DESIGN CRITERIA

Top width ~44 ft. min.

Height - 109 ft. md®. $height measured from the upslope toe to top of the dike).

Side slopes - 3¢1 or flatter (flat enough to allow construction traffic to
cross if desired).

Grade - 0.25% to 5%4

Spacing - according to Table on page 4.22.

GENERAL NOTES

1. Top width may be wider and side slopes may be flatter, if desired.

2. Diverted runoff shall cutlet onto an undisturbed stable area, or onto an
area that has been stabilized.

3. Periodic inspection and required maintenance must be provided,

4.26 Revised-September 1979 .




STANDARD
FOR
GRASSED WATERWAY
Definition

A natural or constructed watercourse shaped or graded in earth materials and
stabilized with suitable vegetation for the safe conveyance of runoff water.

Furpose

To provide for the conveyance of excess surface water withoup damage by erosion
cr flooding.

Conditions Where Practice Applies

This practice applies to sites with drainage areas less than 200 acres where
concentrated runoff requires vegetative protection or stone &enter/lining to
control erosicn. Scme of the other practices tha€ymay/be pequired with this
practice are: {1) grade control structures, {2) subsurfade drainage to permit
the growth of suitable vegetation and to eliminategwek spots,/{3) a section
stabilized with stone or other material within tHe waterwayllor (4) buried
storm drain to handle freguently occurring storm runoffy )base flow cr snowmelt,

Design Criferia N

Capacity

Teak runcff values shall be determined by the\hethod contained in Ref. #9,
Appendix A% the Rational Method (Qf# CTR) or by other generally accepted
methods.,

The minimum capacity shall be g#hat reguired to convey the peak runoff expected
from a 1l0-year frequency storm.

Velocity

The maximum permissibl®@lwvelocity for design flow will be determined by the most
ercdible scil texturéhexposed and the type of vegetation expected and maintained
in the channel, The following table will be used in selecting the maximum
permissible wvelogities:

MAXIMUM PERMISSIBLE VELOCITY (ft,/sec.)

CHANNEL VEGETATION

SQI1, TEXTURE Poor Fair Good Stone Center

Sand, silt loam, sandy loam, 2.0 2.0 3.0 5.0
loamy sand, loam and muck

Silty clay loam, sandy <¢lay 2.5 3.0 4.0 5.5
loam

Clay, clay loam, sandy clay, 3.0 4.0 5.0 6.0
silty clay
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Vegetative Retardance Factors and Manning's "n" Value

The min%mum capacity and maximum velocity shall be determined by using the .
appropriate vegetative retardance factors listed below. See Appendix A6 for
example and charts for use in design.

RANGE OF VEGETATION VEGETATIVE RETARDANCE FACTORS

HEIGHT DURING DIFFERENT
PERIODS OF THE YEAR For Determining For Determining
Minimum Capacity | Maximum Allowable
Good Stand Velocity

between 6" and less than 2" D E
between 10" and 2% C D
between 24" and 2" B D

Fair or Poor Stand

between 10" and less than 2"
between 24" and 2"
between 30" and 2"

wag

E
D
D

N

Tables to select channel dimensions are available in Chapter 7, Ref. #1.

Dimensions

The dimensions of the waterway will be based ong {é) The minimum capacity, the
channel slope, the maximum permissible velocity, the wvegétation, the soil, (2)
ease of crossing and maintenance and (3) site conditions such as water table,
depth to rock or possible sinkholes.

The minimum top width of a waterway will \be lO‘Peet. The maximum design top

width shall not exceed 100 feet, .
The cross section may be parabolieg,Vee-shaped, or trapezoidal.

Drainage

In areas with low flow, high"water, table or seepage problems, underdrains, stone
centers, or other subsurface drainage methods are to be provided. A minimum
drainage coefficient of 19/2 inch in 24 hours is to be used for underdrain design.
An open joint storm dr@in ‘may be/used to serve the same purpose and alsc handle
frequently occurring storm runeff, hase flow or snowmelt. The storm drain shall
be designed to_handle base)flew, snowmelt or the runoff from at least a cne-year
frequency stgrm, whiechever|is greater.

S5tone Center

Where a stone center/is included in the design, the width of the stone center
shall bhe at least 243 of the design top width. The stone center shall have &
inches of gravel bedding under the stone. The dyg size of the stone shall be
determined from Figure 4.3-1. The minimum dy5 size shall be 3 inches.l The
d100 size shall be 1 1/2 times the dg siZe. "The djg5 size shall be 3 inch or
1/3 the dy5 size, whichever is larger. The stone center shall have a minimum
thickness of 12 inches or the djgg size, whichever 1is larger. The stone shall

be hard and durable.

Qutlet

The outlet must handle the design flow without flood damage. The outlet must be
stable for the 1l0~year, 24-hour storm discharge.
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. tld75lf of SlOpe rlsll
Design Depth "p* the rock of drain
in Feet in Inches in %
3.0 — 100.0-7 —20.0
2.5 ] - —35.0
- 50.0 —
- 40.0 — =
2.0 - -
i~ 30.0 — —10.0
- 20,0 — B
1.5 —] =
. 15.0—T]
- - & = 500% |
- 10.0—] . Sat—5.0
Ap=1.0f. . ————"07 7 7 JEN 3
1.0 ~+— T - d75 =[7.9 dn. — 4.0
0.9 — 5.0 I~
05 — 4.0 — 3.0
3.0— —
0.7 —] - .
2.0—_\ — 2.0
0.6 — ] -
] — 1.5
0.5 1.0~ -
. 0.4 — N — 1.0
0.5 B
0.4 - B
0.2 —f 0.3
0.2 — ler 0.5
| — 0.4
0.2 B
0.1
—~ 0.3
EXAMPLE - YD" = 1,0 Feet "S§" = 5%

Place straight edge at "p' value in Design Depth column and at "S" value
in Slope column. Read d4g Rock gize in middle column as 7.9 inches; say

£ inches.

FIGURE 4.3-1

DETEEMINATION OF ROCK SIZE FOR STONE CENTER WATERWAY

4.33 Revised-September 1979




Vegetation

Permanent Cover

A permanent vegetative cover shall be established on all grassed waterways in
accordance with the Standards for Permanent Vegetative Cover for Soil Stabiliza-
tion or standards for Permanent Stabilization with Sod. Where the season and
other conditicns may not be suitable for growing permanent erosion resistant
cover, erosion protection will be provided in accordance with the Standards for
Temporary Vegetative Cover for Scoil Stabilization or Standards for Stabilization
for Mulch Only. The seeding will extend to at least the design top width.

Installation Reguirements

Construction

Trees, brush, stumps and other material in objectional amountls are “te be cleared
and disposed of so as not to interfere with construction or proper functioning
of the waterway. N

Fills are to be compacted as needed to prevent unequal settdement that will
cause damage in the completed waterway.

Vegetative Lining

Waterways or outlets shall be protected against erdsion by vegetative means as
soon after construction as practical and befgre ddversidns or other channels
are outletted into them., Consideration should be given to the use of jute
matting, excelsior matting {see AppendixdAS),“er sodding channels to provide
erosion protection as soon after constructionga@s possible,

Seeding, fertilizing, mulching and sodding shald be in accordance with the
applicable standards.
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STANDARD
FOR
SEDIMENT BASIN

Definition

A barrie;, dam, excavated pit or dugout constructed across a waterway or at
other suitable locations to intercept and retain sediment.

Basins created by construction of dams or barriers are referred to as "Embank-
ment Sediment Basins" and those constructed by excavation as "Excavated Sediment
Basins". Basins resulting from both excavation and embankment construction are
classified as "Embankment Sediment Basins" where the depth of Water impounded
against the embankment at emergency spillway elevation is 3 feet)hor more.

Scope
The standard covers the installation of sediment basins ©n sites where:

1. Failure of the sediment basin should not, within \FeaSonalile expectations,
result in loss of life,

2., TFailure of the sediment basin would not result in\damage to homes,
commercial or industrial buildings, main hiq&ways, ot railroads; or
interrupt the use or service of publicfutilitles.

3. The drainage area is 320 acres or less.

4. The effective height of the dam is 20gfeetVWor less. The effective height
of the dam is defined as the ddffefence in elevaticn in feet between the
emergency spillway crest andgthe lowestdpoint in the cross section taken
along the centerline of the dam. Ifdfhere is no emergency spillway, the
top of the dam becomes tHe upper)limit.

Sediment basins that are not withiin tRe "above scope shall be designed to meet
the criteria in "Earth bDam®Jand ReserVoirs, Technical Release 60" (TR60) by the
Soil Conservation Servicé, U.S) Department of Agriculture.

PUIEDSG

To preserve the capacity ef reservoirs, ditches, canals, diversions, storm
sewers, waterways ‘and streams;)to prevent undesirable deposition on bottom-lands
and developed areasihto trap sediment originating from critically eroding areas
and constructionfsitesyfand to reduce or abate pollution by providing basins for
deposition and storage of silt, sand, gravel and stone.

Conditions Where Practice Applies

This practice applies where physical conditions, land ownership or construction
operations preclude the treatment of the sediment source by the installation of
erosion control measures to keep soil and other material in place, or a sediment
basin offers the most practical solution to the problem.

Design Criteria

Sediment Basin Location

The basin shall be designed to accommcdate the individual storm runoff and
sediment accumulation from the basin's total drainage area.
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The basin should be located as much as possible:

b. To minimize disturbance from its own construction.

¢. To obtain maximum storage benefit from the terrain.

d. For ease of cleanout of the trapped sediment.

e. To minimize interference with other construction activites and
construction of utilities.

a, To intercept only runoff from disturbed areas. .

Sediment Basin Volume

The volume in the sediment basin below the crest elevation of the emergency
spillway shall be the larger of:

1. The volume necessary to obtain 70% trap efficiency at the start of the
basin's useful life, or

2, The volume necessary to provide sediment storage capacity and provide
for temporary flecodwater storage from a 2 year frequengy 24 hour duration
storm.

Principal Spillway Crest Elevation AN

The principal spillway crest elevation shall be the lower ©&f ode (1} foot below
the emergency spillway crest elevation or the elevation ‘that provides, between
the crest of the principal spillway and the crestfof theé eméFgency spillway, the
required temporary floodwater storage for a 2 year frequency 24 hour duration
storm. N\

Flood routing to determine the required temporary floedwater storage for a 2
year frequency 24 hour duration storm mayghbe' déne using the approximate methods
in the 5C5 "Engineering Field Manual," fhe appreximate methods in SCS "Urban
Hydrology for Small Watersheds" (TR 55), or other generally accepted methods of

flood routing. .
Trap Efficiency

Trap efficiency is the amount An percent)of the sediment delivered to the sedi~-

ment basin that will remain in\thé bagin. The sediment basin shall have

adequate volume below the £rest of the emergency spillway to have an actual

trap efficiency of at least 70%)at fhe start of its useful life using Curve
4.4-1 and with

C = total capacity of the sediment basin up to the crest elevation of the
emergency spillway in aere feet.

I = average annual surface runoff from Figure 4.4-1 converted to units of
acre| feet,

For a normally dry sediment basin the actual trap efficiency is reduced 10 per-
cent where the incoming sediment is predominately silt, clay or fine grained,
Therefore enter{Curve 4.4-1 with 80% trap efficiency to achieve 70% actual trap
efficiency. For a normally dry sediment hasin the actual trap efficiency is
reduced five percent where the the incoming sediment is sand or coarse grained,
Therefore, enter Curve 4.4-1 with 75% trap efficiency to achieve 70% actual
trap efficiency.

Sediment Storage Capacity

The sediment storage capacity of a sediment basin shall equal the volume of

sediment expected to be trapped at the site during the planned useful llfe of

the sediment basin. Where it is determined that periodic re@oval of sediment

ig practicable, the sediment storage capacity may be proportionately reduced.

Planned periodic removal of sediment shall not be meore frequgnt than once a -
year. The capacity shall be determined by one of the following methods: .
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1. Provide 0,07 acre feet of sediment storage volume per acre of total
drainage area per year of planned life.

. 2. Provide sediment storage based on the following formula and figures:
v = (DA) {A) (DR) (TE) (1/v) (2,000 1bs./tons) (1/43560 sq. ft./Ac.)
where:

V = the volume of sediment trapped in Ac. ft./yr.
DA = the total drainage area in acres.
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A - the average annual erosion in tons per acre per year using the values
below for the listed land use

Land Use Average Annual Erosion

Wooded areas 0.2 ton/sac/yr

Developed urban areas,
grassed areas, pas-
tures, hay fields,
abandoned fields with

good cover 1.0 ton/ac/yr
Clean tilled cropland
{corn, soybeans, etc.) 10 ton/ac/yr
Construction areas 50 ton/ac/yr
DR = the delivery ratio determined from Curve 4.4-2,
TE = the trap efficiency as determined above.
Y = the estimated sediment density in the sediment basin in lbs/ew ft.
{See Table 4.4-1)
vys = the submerged density in a wet sediment pool. N
Ya = the aerated density in a normally dry sediméht pool.

TRBLE 4.4-~1

¥Ss AN Ya
Submerged Rerated
S50IL TEXTURE (1bs/cu.l £t .4 (1bs/cu. ft.)
Clay 40-60 ~ 60-80

Silt 55=75 75-85 .
Clay~silt mixtures 40-65 65-85
{egqual parts)

Sand~silt mixtures 75-95 95-100
(equal parts}

Clay-silt-sand mixtures 50~80 80-~100
(equal parts)

Sand 85-100 85-100

Gravel 85-125 B85=125

Poorly  so0rted sand and 95-130 95-103
gravel

3. Provide sediment storage based on the same procedure as 2 above except
determine {A} using the Universal Soil Loss Eguation {Appendix al) with
on-site conditions.

Shape and Depth

The length, width, and depth are measured at the principal spillway crest
elevation. The basin configuration shall be such that the effective flow length
is equal to at least two times the effective flow width. This basin shape may
be attained by selecting the basin site, by excavating the basin to the

required shape or by the installation of one or more baffles.
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The minimum width shall be:
W =10 JQB
where:

W = the width in ft,.
Q5 = peak discharge from a five year frequency storm in cfs.

The average depth shall be at least 4 feet.
When downstream damage may be severe, the minimum width should be:
where:

W = the same
Qoe = peak discharge from a 25 year frequency storm in cfs.

The average depth shall be at least 4 feet, AN

Foundation Cutoff for Embankment Sediment Basin

A foundation cutoff constructed with relativity Ampermeable’materials shall ke
provided for all embankments. The minimum depth of the eutoff shall be 3 feet.
The cutoff trench, as a minimum, shall extend@ip\both abutments to the emergency
spillway crest elevation. The minimum bottém widfhyshall be 4 feet but wide
enough to permit operation of compaction equipment. The side slopes shall be

no steeper than 1:1. Compaction requirements{shall be the same as those for the
embankment. The trench shall be kept £ree f:QF standing water during the back-
filling operations.

Seepage Control

Seepage control is to be inclided if(seepage may create swamping downstream;
if needed to insure a stable [embafikmenth or if special problems require drain-
age for a stable dam. Seepagde,control may ke accomplished by foundation,
abutment or embankment dfains, reservoir blanketing or a combination of these
and other measures.

Foundation
The area on_which, an embankmeént is to be placed shall consist of material that
has sufficdlent bearing strength to support the embankment without excessive

consolidation.

Earth Embankment

Top width - The minimum top widths of embankments are shown in Table 4.4-2.

When the embankment top is to be used as a public road, the minimum width, guard-
rails or other safety measures are to meet the requirements of the responsible
road authority. The minimum top width will be increased as necessary to accomm-
odate construction eguipment,

TABLE 4.4-2

TOTAL HEIGHT MINIMUM
OF EMBANEKMENT TCOP WIDTH
{(feet) (feet)
less than 20 10

20 -~ 24 12
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embankment shall not be less than five horizontal to one vertical (5:1} with
neither slope steeper than 2:1. Slopes must be designed to he stable in all
cases,

Side Slopes - The combined upstream and downstream side slopes of the settled .

Freeboard - The minimum elevation of the top of the settled embankment shall
be 1.0 foot above the water surface in the reservoir with the emergency spill-
way flowing at design depth.

Allowance for Settlement - The design height of the embankment shall be
increased by the amount needed to insure that, after all settlement has taken
place, the height of the dam will egqual or exceed the design height. This
inerease shall not be less than ten percent when compaction is by hauling
equipment or five percent if compactors are used, except where detailed soil
testing and laboratory analysis shows that a lesser amount i® adequate.

Compaction -~ The compaction regquirements shall be specified.

Embankments of Other Than Earthfill

Sediment basins with effective heights of 5 feet or leés ma;\use materials
other than earth for the embankment. These embafkments sh@ll -be structurally
sound, have hydraulic characteristics that will safely hdndle/the principal
and emergency spillway design storm.

Principal Spillway

The minimum pipe size shall be B inches forl corrugatedfor helical pipe and 6
inches for smooth wall pipe.

Pipe Conduits - Sediment basins shall have pipépebnduits with required
appurtenances except where a structural,spillway is used. I

A. The materials and installation for pipé conduits for excavated sediment
basins, as defined on pagel4ud4l, shall meet the local municipality
requirements for culverfs or.storm sewers.

B. Pipe conduits for embankmeént sediment basins as defined on page 4.41
shall meet the folllowing ‘reguifements:

The pipe shall be capable of withstanding the external loading without vielding,
buckling, or cracking,, The following pipe materials are acceptakble:

1. Corrugated{Steel Pipe —)Pipe gage is not to be less than that indicated
in Table 4.4-3. The’maximum principal spillway barrel size shall be
48 inch. The maximum fill above the pipe shall be 25 feet. The pipe may
be helicdl or riveted fabrication. PRiveted pipe shall be close riveted.
Riveteéd pipe 36 inch and larger shall be doubled riveted. Connections
between pipe Joints must be watertight. Flanges with gaskets or caulking
may be useds Rod and lug coupling bands with gaskets or caulking may be
used. If the basin is to be left in place after completion of construc-
tion, cathodic protection is to be provided where the saturated soil
resistivity is less than 4,000 ohms/cm or the pH is lower than 5 and the

pipe shall be asphalt coated.
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2. Corrugated Aluminum Pipe - Pipe gage is not to be less than that in Table

4:4—3. The max%mum principal spillway barrel size shall be 36 inch. The
pipe may be helical or riveted fabrication. Riveted pipe shall be close
riveted.

Riveted pipe 36 inch and larger shall be double riveted. The pH of the
embankment and water shall be between 4 and 9. Inlets, coupling bands
and antiseep collars must be made of aluminum.

Fittings for aluminum pipe of metals other than aluminum or aluminized
steel must be separated from the aluminum pipe at all points by at least
two layers of plastic tape having a total thickness of at least 24 mils,
or by other permanent insulating material that effectively prevents
galvanic corrosion.

Bolts used to join aluminum and steel must be galvanized; plastic coated,
or otherwise protected to prevent galvanic corrosion.

Bolts used to join aluminum to aluminum, other than aluminum alkloy bolts,
must be galvanized, plastic coated, or otherwise protected to prevent
galvanic corrosion.

Connections between pipe joints must be watertight

Flinges with gaskets or caulking may be used, wRod ‘and lug coupling bands
with gaskets or caulking may be used. Slip seam eoupling bands with
gaskets or caulking may be used.

3. Plastic pipe - The pipe is to be PVC meeting\the réquirements of Table

4.4-4. Connections between pipe joint§ and antiseep collar connections
to pipe must be watertight. Pipe jeintsanust be solvent welded or
threaded. ALl fittings and couplings sha&l méet or exceed the same
strength requirements as that of the pipe and be made of material that is
recommended for use with the pipe. Connections of plastic pipe to less

. flexible pipe or structures mist be designed to avoid stress concentra-
tions that could rupture thegplastic,““The maximum principal spillway
barrel size shall be 12 iach.

4. Smooth steel - The minimum #all thickness shall be 3/16¢ inch. Used pipe
shall be in good conditien and pot have deep rust pits. The maximum
principal spillway, barrel shall be 48 inch. Pipe joints shall be threaded
or welded by a competent welder.

5. Concrete, with rubber gaskets - The pipe shall be laid in concrete peddinge
Connections detween pipe) joints and antiseep collar connections to plpe
must bé watertight and remain watertight after movement caused by founda-
tion/and embankment/consolidation.
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TABLE 4.4-3

MINIMUM GAGES - CQRRUGATED METAL PIPE .
{2 2/3 inch x 1/2 inch Corrugations)

STEEL - MINIMUM GAGE

PIPE DIAMETER (inches)
Fill Height 8 Risers Only
Above Pipe to
(feet) 21 24 30 36 42 48 54 60 66
1 15 le 16 14 14 12 10 10 10 10
15 20 16 14 14 12 12 10 10 8 8
20 25 16 14 14 12 10 10 8 8 8
N

ALUMINIMUM-MINIMUM THICKNESS GAGE [(Inches)

PIPE DIAMETER (inches) N
FILL HEIGHT 8 8 Risers Only
ABOVE PIFE to to ~
(feet) 21 24 30 36 42 43 54
1 ~ 15 16 (.06} 14(.06) 14(,075) 14 (.075) 12(.105) 10(.135) 10¢(,135) .
15 - 20 16{.06) 14(.075) 124.10%) 12(.105) 12(.105) 10¢.135) 10(.135)
20 - 25 16(.06) 12(,105) 1G{.d35) 10(.135) 10{(.135) 10(.135) 8(.164)

TABLE 4.4-4

ACCEPTABLE PVC* PIPE FOR USE IN SEDIMENT BASINS

MAXIMUM DEPTH OF
NOMINAL FPIPE SIZE SCHEDULE FOR STANDARD FILL OVER PIPE
(INCHES) DIMENSION RATION (SDR) (FEET}
6, 8, 1o, 12 Sched, 40 10
Sched. 80 15
SDR 26 i0

*Polyvinyl chloride pipe, PVC 1120 or PVC 1220, conforming to ASTM D 1785 or
ASTM D 2241
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Inlets for Pipe Conduits -~ The inlet shall be structurally sound and made from
materigls compatible with the pipe. The inlet shall be designed to prevent
flotation. The inlets shall be designed to function satisfactorily feor the full
range of flow and hydraulic head anticipated. The inlet materials shall be
subject to the same limitations and requirements as pipe conduits,

1. Wateftight Riser ~ The riser shall be completely watertight except for
the inlet at the top and one hole 4 inches or less in diameter to
dewater the basin,

2. Dewatering the Sediment Basin - Sediment basins with a permanent pool of
water trap sediment more effectively than basins that are normally dry and
usually create less of a mosquito problem and safety hazard. Therefore,

a sediment basin with a permanent pool is usually a better design than a
normal dry sediment kasin.

If a normally dry or partially dry sediment basin is pdanned, the basin
shall be dewatered by a 4 inch diameter or smaller holedm the riser

or by the use of subsurface drains or by a comkination efithese two
methods,

Tf the sediment basin is dewatered by using a holegif §Pe riser:

a. The elevation of the hole shall be the ®levationdthat results
in 50% actual trap efficiency in the basiny ‘The value for C
used to determine the 50% actual trap effieiency, isfthe capacity
of the basin between the bottom of thelhole and crest elevation
of the emergency spillway.

b. The sediment shall be removed from thelbasimiwhen the sediment
reaches the elevation of the bottom of the hole.

If the sediment basin is dewater@d byqusingfa subsurface drain, it shall
. be in accordance with the Subsurfaecé Prain Standard.

Appendix A7 shows several methods for flewatering a sediment basin,
Pipe Drop Inlet - Where the pipe is designed for pressure flow:

a. The weir lengthgshallfbe adequate to prime the pipe kbelow the
emergency spildway elevatdon,

b. For pipe om less than critical slope, the drop inlet shall be
at least 2D deeph.whére D is the conduit diameter.

c. TFoflPipe on critical, slope or steeper, the drop inlet shall
fe at least 5D)deep, where D is the conduit diameter.

AntivortexhDevices - Sediment basins with the principal spillway designed for
pressure flow are to have adequate antivortex devices.

Trash and Safetyf@uards - An appropriate guard shall be installed at the inlet.
The guard shall prevent clogging of the pipe by trash and reduce the safety
hazard to people, The guard shall be a type that will not plug with leaves,
grass or other debris.

Outlets for Pipe Conduits - The outlets shall be structurally sougd and made
from materials compatible with the pipe. The outlets ghall be deisgned to
function satisfactorily for the full range of flow and hydraulic head
anticipated. Protection against scour at the discharge end of the spillway
shall be provided. Measures may include an impact basin, condult outlet
protection, rock riprap, excavated plunge pools or use of other generally
accepted methods.

basins, Pipe conduits for embankment sediment basins shall be provided with

Antiseep Collars - Antiseep collars are not required for excavated sediment
. antiseep collars.
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The following criteria are to be used to determine the size and number of anti-
seep ceollars.

Let V = projection of the antiseep collar in feet

L = length in feet of the conduit within the zone of saturation,
measured from the downstream side of the riser to the toe
drain or point where phreatic line intercepts the conduit,
whichever is shorter,

n = number of antiseep collars

The ratio of the length of the line of seepage (L + 2 n V) to L is to be not
less than 1.15. Antiseep collars should be equally spaced along that part of
the barrel within the saturated zone at distances of not more than 25 feet.

The antiseep cellars and their ronnections to the pipe shall be watertight.
The collar material shall be compatible with pipe materials\

N

Emergency Spillways

Emergency spillways are provided to convey large floods Ssafel®y past sediment
basins.

An emergency spillway must be provided for eachpsediment Basin, unless the
principal spillway is large enocugh to pass the rotted emergency spillway
design storm and the trash that comes to it/ witHout overtopping the dam. A
closed conduit principal spillway having_apcenduit With a cross~sectional area
-of 3 sgquare feet or more, an inlet which will not ¢log, and an elbow designed
teo facilitate the passage of trash is the mdfiimum size and design that may be
utilized without an emergency spillway.

1. Excavated Sediment Basins - Excavate@@sediment basins may utilize the
natural ground or the fild"“for the emergency spillway if the downstream
slope is 5 to 1 or flatfer and has existing vegetation or is immediately
protected by sodding, roek #iprdp, asphalt lining, concrete lining, or
other equally effectdwe protection. The spillway shall meet the capacity
requirement for embPankment sediment basins.

2. Embankment Sediment\Basing - Embankment sediment basins shall meet the
fellowing requiréments:

a. Capacity)- The minimum capacity of the emergency spillway shall be
that required to 'pass the peak flow expected from a design storm
of thegf¥equenfy and duration shown in Table 4.4-5 less any
reduction creditable to conduit discharge and detention storage.

When discharge of the principal spillway is considered in
calculating outflow through the emergency spillway, the crest
elevation of the inlet shall be such that full flow will be
generated in the conduit before there is discharge through the
emergency spillway. The emergency spillway shall safely pass
the peak flow or the storm runoff shall be routed through the
reservoir. If routed, the routing shall start with the water
surface at the elevation of the crest of the principal spillway.
The flood routing may be done using the approximate methods in
the SCS Engineering Field Manual, or other accepted methods of
emergency spillway floed routing.
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. TABLE 4.4-5

MINIMUM DESIGN STORM
MINIMUM
DRAINAGE AREA FREQUENCY DURATION
(acres) (years) (hours}
less than 20 10 24
21 ~ 49 25 24
over 49 100 24
b. Velocity -- Emergency spillways are to provide for(passage of the

design flow at a safe velocity to a point downstream‘where the dam
will not be endangered. The maximum permissible velogity in the
exit channel shall be 4 ft. per second for)vegetated ghannels in
soils with a plasticity index of 10 or lessjand(é ft, per second
for vegetated channels in soil with a pldsticity undex greater
than 10, For exit channels with erosion protegtion other than
vegetation, the velocities shall be in_the safe pange for the

type of protection used.

c. Cross Sections -- Emerdency spillwaysfehalll be trapezoidal and will
be located in undisturbed earth. The, sidé slopes shall be 2 to 1
or flatter. The bottom width shaldifbe ¢ feet or wider. The
embankment requirement detgrmipé elevation differences between crest
. of the emergency spillway)and settled top of dam,

d. Component Parts -- Emérgency)spillways are open channels and consist
of an inlet channel,/control ‘Section and an exit channel. The
emergency spillway shoudd belas long as possible to provide prot-
ection from breachimg.

(1) Inlet chénnel - the inlet channel shall be level and straight
for at@least 20 feet upstream of the control section. Up-
stream of the,lefel area it may be graded back towards the
pond to previde drainage. The alignment of the inlet channel
may ke curved upstream of the straight portion,

{2y Exit chanfiel - The grade of the exit channel of a constructed
spillway shall fall within the range established by discharge
requirements and permissible velocities. The exit channel
shald carry the design flow downstream to a point where the
16w will not discharge on the toe of the dam. The design
flow should be contained in the exit channel without the use
of dikes. 1If a dike is necessary, it shall have 2:1 or
flatter side slopes, 8 foot top width minimum and be high
enough to contain the design flow plus one foot of freeboard.

Structural Spillways Other Than Pipe

Structural spillways other than pipe will have structural Qesigns based on sound
engineering data with acceptable soil and hydrostatic leoadings as determined on
an individual site basis.
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When used as a principal spillway they shall pass the storm runoff from a 2 year
24 hour duration storm without flow through the emergency spillway and shall not
be damaged by the emergency spillway design storm. When used as an emergency
spillway they shall pass the sterm runoff from the appropriate storm in Table
4,4-5,

Vegetation

The dam, emergency spillway, spcil and borrow areas, and other disturbed areas
above crest of the principal spillway shall be stabilized in accordance with the
standards for temporary or permanent vegetative cover, which ever is applicable.

Disposal

The sediment basin plans shall indicate the method{s) of dispnsing of the sedi-
ment removed from the basin. The sediment shall he placed ingsuch,z manner that
it will not erode from the site. The sediment shall not be deposited downstream
from the basin or in or adjacent to a stream or floodplain.

The plans shall also show the method of removal ofs.the Sedimert bafin after

the drainage area is stabilized, and shall include‘the stabBilizing of the sedi~
ment basin site. Water lying over the trapped sediment 8hall be removed from
the basin by pumping, cutting the top of the riserdor othebpappropriate method
prior to removing or breaching the embankment. Sedimentishall not be allowed

to flush into the stream or drainageway. \

Safetz

Sediment basins attract children and candbe very dangerous. They should be
fenced or otherwise made inaccessible to persohslor animals unless deemed
unnecessary due to the remoteness ofgtheysite or other circumstances. Tn any
case, local ordinances and regulatichs regarding health and safety must be

adhered to.

Maintenance

The plans shall indicate whepis fesponsible for operation and maintenance dur-
ing the life of the sedimént hasins
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FIGURE 4.4-1
AVERAGE ANNUAL SURFACE RUNOFF {inches)
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STANDARDS
' FOR : :
SLOPE PROTECTION STRUCTURES

. o e Definition

Structures to safelv conduct surface runoff Iror the top of a slooe to the:
bottom of the slope. S .

Purpose

The purposé of this practice is to convey storm Tuncff safeIYgdowﬁ-cut-ahd £ill
slopes to minimize erosion. : .

Conditions Where Practice Applies'

Slope protection structures are to be used where concentrated(water will cause
excessive erosion on cut and fill slopes. Temporary structuresgshould be left
in place .until adequate wvegetation and the permanent .drainagegs¥stem have been
installed. Permanent structures are part of the drainage .sygtem.

Design Criteria - : “ﬂ..i.'\§

Open Flumes

Flumes shall be adequately designed to convey rundff;water cOhcentfations'safely'
down steep slopes based on a l0-year frequency storm, oxn sized-in_accordance
with.the requirements of Tables 4-5.1 and 4-5.2s \\ : I :

Protectlop -against scour at the discharge endl offthesopen -flume shall be provided
in the form of an energy dissipator or oti8® méasuras such as an 1mpact ba51n,
rock riprap revetment or plunge pool. ~

. Recommended dimensions for flumes are defined as follo'w's;

1.” b - Is the bottom width ofi.the pavéd down slope. séction of a
: ~trapezoidal or rectangular flume. The minimam .bottom widths and
-.associated maximum drainagéd arcas shall‘COﬂform”to'Tablet4;5*l.

"2;.-T'— Is the top widdh' of parabollc flumes. The minimum top widths-
- cand maximum drain@ge areéas shall conform to Tahle . 4 S=2 .

3. H -~ Is the hefght¥ef the dike at the entrance to the structure and
‘shall be a minimam ofm2.5 feet,

4. d - s thedepth af)thelpaved down slope sectlon and shall be a minimum
- of A0 inches for trapezoidal or rectangular flumes. - The depths of
- parabolid flumes 'shall be as shown in Table 4 5-2..

5. L = .Is the lgngth of .the inlet and cutlet paved sectlons and each shall
be an miaimam of 6 feet. :

The above dimensions are illustrated in Figure 4.5-T7. .

A Coasy L June 1972
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TABLE - 24.5-1

FLUMES WITH TRAPEZOIDAL AND RECTANGULAR SECTIONS

Bottom Widths and Dfaiﬁage Area
for Trapezoidal Flumes with Flow
Depths Egqual 10 Inches

Bottom widths and Drainage Area
for Rectangular Flumes with Flow
Depths Equal: 10 Inches

Bottom Width Drainage Area Baottom Width Drainage Area

ft. Acs. ft. ACS.
2 7 2 3

4 10 4 5
6 13 6 140

8 16 8 13

‘10 19 - 10 16

12 24 12 20

DIkes to be 2.5 Ft. in heidhnt above flume entrante

_TABLE 4.5-2 FLUMES WITH PARABOLIC SECTIONS

ﬁépth Equal 1 Foot

: AN : L
Degpth Equaldl. G Eget : o
Top Width . Drainage Area Top Width Drainage Area o
Ft. Acs. Pty - Acs. =
4 3 4N 4 SR
.6 4 6 5 L
8 5 : 8 5 L
10 6 1O 7 SR
12 7 12 8 .
‘14 8 14 10 -'”',‘
: 16 11 _'l'.

Dikes'to be 2.5 ftidin height above flume entrance

If a minimum of 75 per cent| of they dralnage area will have a good grass or wood-
land cover throuhgout the life of \the structure, the drainage areas’ listed in
Tables 4.5-1 and 4.5-2 May bejincreased by 50 per cent. If a minimum of 75 per
cent of the drainage area will HKave a good mulch cover throughout the life of

the structure, thepdfainage areaplisted in Tables 4.5-1 and 4.5-2 may be increased
by 25 per cent4

Flumes with dimensdons and associated drainage areas other than those shown
in this standard shall /be designed on an individual job basis. Capacities
shall be determined byl acceptable hydrologic and hydraulic computations.

Pipe Drops

The design capacity shall be as required to pass peak runoff from a l0-year
frequency storm. ~ Runoff values shall be determined by the method contained
in Chapter 2, Ref. (1), The Rational Method (Q = CIA), or by other accepted
methods. Pipe capacities may be determined from charts in Chapter 6, Ref.
{1}, or other accepted socurces.
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A hood 1nlet type ehtrance should be used as shown 1n Flgure 4.5- II; The:pipe
drop 1nlet shall be protected by riprap or concrete. T '

Flexible'Downdrain

Of heavy duty fabric or other material may be used as a temporary or interim
structure as shown in Figure 4.5-~IIL. Use of flexible down -drains is not _
recommended during the winter months. Standard metal end sections Shall .be used.

gutlet protection shall be provided by riprap or other means.

Diversioh dikes - shall be used in conjunction with pipe drops. THe dike height
above the pipe inlet invert shall be adegquate to contain- a water elevation
sufficient to cause full pipe flow plus an allowance of at -least 0.5 feet for
freeboard. - A minimum water depth of 1.8 times the pipe dlameter abovc pipe
inlet invert is reguired to assure full pipe flow. -

Installation Reguirements

1. The structure shall be placed on undisturbed soil or well compacted fill.

2. The cut or fill slope shall not be steeper than 1 vertical_tO'l.S
horizontal (1.5:1} and should not be flatter than 20:4% N

3. Adequate vegetative protection and drainage works shallVbe-instéileda
4. . Open’Flume -

a.. “The top of the earth dikes shall.not'be-low'r at -any 901nt than the
" - “top of the lining at the entrance of the st cture._ o

b. . The lining should be placed beginnigi@ asl the /lower end and procealng up
the slope to the upper end. The Adining shald be well. compacted and .free
of voids. N : S : : s

©. The entrance floor at the upger end of «he structure snall have a slope-'
-toward the outlet of 1/4 toegl/2),inch“per foot. : .

5. Hood Inlet Pipe Drops

a. The pipe shall be 1mbedded i ol erbankment to a depth that w111 insure
stability.

b._;Protectlon measOres“of conerete or riprap shall be ﬁ‘SLalled at the 1nlet
_and outlet as needed t@gmprotect against erosion. .

c.  The plpe May ‘Be smootl ordcorrugated and shall be of the requlred strength
and durability.

d.':BaCkflll shall e carefully placed in layers and tamped to 1nsure adeqguate
' compactlon. oo ;
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“FIGURE 4.5-T
_TYPICAL OPEN FLUME

Riprap is 6'' layer
of ' min, rock or
rubble
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©Slopd vari€8h not
stleeper than 1L,5:1

- Energy.dissipator:

- is contrete buiiding

“blocks:an edge _
anchored to lining’

Plage 3 hlayer of sand for = - o
drainage uUndepfoutlet as e __,JP,_ & 3 ' .

s shown for full width of structur Riprap is 6" laye
‘ - - of ¥ min. rock or

Parabolic -~ - Rectangular ' - Trapezoidal

. Alternate Sections B-B

" ‘Notes: e L S _ S
1. Lining shall be Portland Cement concrete, bitumindus toncrete or
. comparable material. - 1
2.-Some type of energy dissipator, such as .the one shown above, must
_be used to prevent erosion at the ocutlet. . '
~ 3. The paved down siopé section should have side-slopés as required by

construction methods, R . '
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 FIGURE 4.5-I
BANK PROTECTION STRUCTURE -
Hood Inlet Pipe

-

._'See detail
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Flexsille dewndidin - isometric

" Flexible downdrain - ingtalled
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MAINTENANCE:

Inspect for clogging or damage after each storm. -In below freezing -
-~ weather, check to ensure that sides of collapsed downdrain are not. .
- frozen together. Do not allow placement of any material on col=
. lapsed downdrain. Inlet section should be checked for indications

- --of piping along metal sections.. Anchors should be resecured as
' necessary. : ' : L

Top of Diversion

Dike CTolding flaps ©

.

)

. |
I 8
—

%

end section

&/_/_____‘ Standard metal . _ :

RS ARS

Anchor pins

e . :
# -~ collar :

Flexible downdrain
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e STANDARD
FOR
CHANNEL STABILIZATION
Definition

Stabilizing a channel, either natural or artifical, in which water flows with a
free surface.

Purpose
Open channels are constructed or stabilized to be nonerodible and provide
adequate capacity for the conveyance of flood water, drainage, other water

management purposes, or any combination thereof.

Conditions Where Practice Applies

This standard applies to the construction and stabilization ¢f open channels,
and existing streams or ditches regardless of drainage areal/ It doeés not
aﬁply to diversions or grassed waterways. \

Design Criteria

Planning

- . . . .
The alignment and design of channels shall give gareful'@ensideration tc the
preservation of valuable fish and wildlife habd#at) Trees of significant value
for wildlife food or shelter shall be preser¥ed whenevef possible,
Where channel construction will adverselyfi@ffect a significant fish or wildlife
hajitat, mitigation measures should be dncluded, indthe plan. Mitigation mea-
sures may include pools, riffles, flats, caSca ae or other similar provisions.
As many trees as possible are to hé left consdidering the reguirements for
construction, operation, and maintenance. “See Standard for Tree Protection Dur-
ing Construction, pg. 3.91.
Realignment
The realignment of chanpels shall“be kept to an absolute minimum.

Channel Capacity

The capacity for spen channels shall be determined by the designer and/or the
appropriaterequlatory autherity.

Hydraulic [Requiréments

Manning's formula shall be used to determine the velocities in the channels.

The "n" values{for use in this formula shall be estimated gsing currently
accepted guides along with knowledge and experience regarding the conditions,

Acceptable guides can be found in Refs. 6 and 7.

Channel Side Slopes

Channel side slopes in earth shall be 2:1 or flatter unless the design, using the
procedures in Appendix A8, shows that a steeper side s;ope is stable. Channel
side slopes of materials other than earth shall be designed stable.

Cﬂannel Stability {General)

All channel construction, improvement and modification shall be in accord with
a design which results in a stable channel.
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Characteristics of a stable channel are: .
1. It neither aggrades or degrades beyond tolerable limits.

2. The channel banks do not erode to the extent that the channel cross
section is changed appreciably.

3. Fxcesgive sediment bars do not develop.

4., FExcessive erosion does not occur around culverts and bridges or
elsewhere.

5. Gullies do not form or enlarge due to the entry of uncontrolled sur-
face flow to the channel. '

The determination of channel stability considers kankfull flgw. “Bankfull flow
is defined as the flow in the channel which creates a water(surfacejthat is at
or near normal ground elevation for a significant length of ‘a channegl) reach.
Excessive channel depth created by cut through high ground, sueh as might result
from realignment of the channel, should not be considered in detéfrminations of
bankfull flow.

Channel Stability (Drainage area of one square millJe or less]

Channels in this category shall be consideredg@table if /the actual velocity is
less than the allowable velocities shown in/Table MJ6-1{ The actual velocity
is defined as the lesser cof the:

a. Bankfull velocity
B. l0-year frequency peak discharge velBEity

TABLE 4.6~1 ALLOWABLE VELOCITIFS EOR VARIOUS SOIL TEXTURES .
SOIL TEXTURE ALLOWARLE VELCCITY
ft./sec.
Sand and sandy lcam 2.5
silt loam 3.0
Sandy clay loam 3.5
Clay leoam 4.0
Clay, fine gravelihgraded loam to gravel 5.0
Cobbles 5.5
Shale 6.0

Channel gStabilify (Drainage area greater than one sguare mile)

Channels must be st@ble under conditions existing immediately after construction
(as built conditidn) and under conditions existing during effective design life
{aged conditiémn). Channel stability shall be determined for discharges under
these conditions as follows:

1. As built condition =~ Bankfull flow, design discharge, or 1l0-year
frequency flow, whichever is smallest, but not less than 50 percent
of design discharge.

2. 2ged condition - Bankfull flow or design discharge, whichever is
larger, except that it is not necessary to check stability for dis-
charges greater than the 100-year frequency.

Stability checks are not required if the actual velocity is 2 fps or less.
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Where vegetation can be rapidly established by natural or artifical means, the
allowable as-built velocity (regardless of type stability analaysis) in the
newly constructed channel may be increased by a maximum of 20 percent. 'The

20 percent adjustment does not apply to the allowable velocity for aged condi-
tion. This increase is justified only if:

1. The scil and site in which the channel is to be constructed are suitakle
for rapid establishment and support of erosion-contrelling vegetation,

2. 8Species of erosion-controlling vegetation adapted to the area and
proven methods of establishment are known, and

3., The channel design includes detailed plans for establishing vegetation
on the channel side slopes.

For newly constructed channels in fine-grained soils and sand§, the "n" wvalues
shall be determined according to specifications in Appendix A8 and“shall not
exceed 0.025. The "n" value for channels to be modified by,clearing ‘and
snagging only shall be determined by reaches according té thé\expected channel
condition upon completion of the work.

The above stability checks will be made using eithezstkactive Stress or allow-
able velocity procedures given in Appendix AB. THe choice ©of method will
depend upcon the grain size and cohesiveness of the soil being checked. The
following will be used as a gquide in choosing the~{Fthod:

A. Tractive Stress - See Appendix AR
1, Coarse grained soils
2. Fine grained noncchesive s0ils (PI <;P)

B. Allowable Velocity -~ See Appendix AS
1. Coarse grained soils (trdetive stress procedure recommended)
2. Fine grained cohesive seils) (PT >710)
3. Fine grained noncohesgive soils {PI < 10) (tractive stress procedure
recommended)

Stability checks should befmade for each significant soil horizon present.
Soil sampling and testing is reguired to determine the grain size distribution
and plasticity index of“each material to be checked.

Channel Linings and Struetural@Measures

Where channed velocities expgeeddallowable velocities the channel must be
stabilized/

Channels maypbe stabilized by using one or more of the following methods:

Rock Riprap Linimg shall be designed using the procedures given in Standard
for Riprap, pg. 4.,12.

Concrete Lining shall be designed according to currently accepted guides
for structural and hydraulic adequacy. They must ke designed to carry the
required discharge and to withstand the lcading imposed by site conditions.

Grade Stabilization Structures can be used where excessive grades exist. The
structures provide for one or more drops along the channel profile to reduce
the channel slope.
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They may be constructed of concrete, rock, masonry, steel, aluminum or
treated timber.,

The structures must be designed hydraulically to adequately carry the channel
discharge and structurally to withstand loadings imposed by the site
conditions.

Chapter 6, Ref. #8, provides procedures for use in the design of these
structures.

Energy Dissipators are employed to force hydraulic jump and its associated
turbulence to occur at a location where suitable protection can be provided
against bank scour and channel erosion. Construction of enerqgy dissipators
is normally at the base of chutes or drop structures and they are usually an
integral part of the design of the structure. Sills, baffles, floor blocks,
or other obstructions to channel flow may serve as energy dissipators.

Chapter 15, Reference #6 provides design considerations for energy dissipation
with the hydraulic jump. \

Installation Requireniénts

All trees, brush, stumps and other objectionable materials that would
not interfere with the construction or propef funckioning of the channel
shall be removed.

Where possible, trees will be left standing,\brush and stumps will not be
removed and channels will be excavated fromf oneqside leaving vegetation
on the opposite side,

Construction plans will specifically aéPail ®he location and handling of
spoils.

Seeding, fertilizing and mulehing shall“conform to the Standards for Perm-
anent Vegetative Cover forl Scoil Stabilization, pg. 3.21.

Vegetation shall be established on all disturbed areas immediately after
construction, weatherfpermittingfy If weather conditicns are such as to
cause a delay in thé establishment of vegetation, the area shall be mulched
in accordance wit{(the Standards for Stabilization with Mulck Only, pg. 3.31.
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STANDARDS
: FOR
FLOODWATER RETARDING STRUCTURES

Deflnltlon

y:\ structure providing for tempOrary storage of floodwater and for 1ts controlled
release._

Purpose
'Floodwater retardlng structures are installed to reduce er051on and other flood _
damages downstream by controlling the release raté from flood flows of predetermln*
ed frequencies. They may also permlt the use of more economical channel improve—

ments -or -Stabkilizing structures  in the channel’ downstream and reduce env1ronment
hazards and pellution. :

Condltlons Where Practlce Applles

ThlS standard applies to structures where the product of - the storage ‘and the
height of the dam is less than 3,000, the contributing drainage areajpis no more
than 320 acres, and the height of the dam is less than 20 feets ' The| storage is
measured .in acre-feet at the elevation of the crest .of the emgrgency spillway and
the height of the dam is measured in feet from ‘the lOWest point “iEgthe original
cross section on centerline tc the crest of the emergency splllway.:;

This practice also applies Only to_sites'meetinglall offthe.following cOnditions:

1.  The construction of the structure is permltt\d by appllcable State-"
statutes and regulations.

2.. .Topographic, gecleogic and soils conditions at the'proposed ‘site dre’
satlsfactory for the development cf a fea51bis dafm . and reservoir.

_3.. The sediment yield at the site/?Ps not exdessive unless adequate pro-
VlSlOns are made to remove sedimefit perlodlcally from the reserV01r. '

Spec1al attention will be given fo malntalnlng habltat for flSh and w1ld11fe
and tg’ preserve the environmental integrity. o :

Design Criteria

Cutoff Trench

A cutoff of relatlvely 1mperv10us materlal shall be prOVlded under the dam, -
except in thosegeasés wherea layer of such material eéxists at’thé surface of
the foundatiom.,” The“Dayer of impervious material shall ‘be thick encugh to -
provide stability. TFhehcutoff shall extend along the centerline of the dam" and
its abutments\ dredas reguired and be deep encough te extend 1nto a relat1Vely
1mperv1ous layer. :

The cutocff trench sh@l1l have a bottom width and 51de slopes adequate to accom- -
modate the equipment used for excavation, backfill and compaction operations.

Earth Embankment
Top Wldth -~ The minimum top width cof the dam shall be'

Height of Dam . - | © . ‘Top Width
0 - 15 feet . | 10 feet
15 - 20 feet | - :_12' feet
20 - 25 feet e 14 foot
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Slde Slo es m-The side slopes of the settled embankment shall not be less than ce
"2-1/2 horizontal to 1 vertical. s : -

Freeboard - The minimum elevation of the top of the settled embankment shall be ',d.h--h}:
‘1 foot above the water surface in the reservoir with the emergency spillway flow- . -
1ng at design or a minimum of 2 féet above the crest of the emergency spillway.

'Allowance'for Settlement - The ‘design height of the dam shall be increased by the
.. amount needed to insure that the design top elevation will be maintained after all
- settlement has taken place. This increase shall not be less than 5 per cent of

the design helght of the dam. : :

':De51gn Dlscharge - Peak dlscharge values shall be determined by the method con-
‘tained- in- Chapter -2, Ref. {l),_The Rational Method (Q CIA),_or_by other ac-
~cepted methods._. : o : :

besign Hydrographs'w May be- complled by the method contalned in Chapter 21,
‘Retf. (2) _ . :

Dr0p Inlet Splllway - The drop 1nlet splllway will - con51st of a vertical. p1pe or
Fox. The riser joined to a conduit which will extend through the embankment and
‘outlet ‘beyond - the downstream toe of the fill as 1llustrated rn Flgure 4,4~1 con~
tained in standards for sediment ba51ns._.

-The_oreSt'of elevation'of the riser Shall be at leask llO-fOOt below the crest":
‘elevation 6f the earth spillway. The size of the pipejand,crést elevation of
" the riser ghould -he such that full flow will be .generated in the barrel before

. there is discharge through .the .earth spillway. The capagity of the drop inlet

spillway ‘should be ‘adequaté  to discharge, in d0"dags or dess, the floodwater

storage needed to provide the ‘desired.level f©of protegtion to the downstream _
‘benefited area. The determination of capa01ty fust fbe based on consideration of
"the benefits that accrue to the reductiofi"in‘the discharge rate, damages that may

result from prolonged outflow, and limifatiomesingwater rights or other legal re-
guirements. - The discharge through gatedyoltlets shall not be conSLdered in T
' determlnlng the emptying time of the retardlng pool.. co .

A1l component parts of the splllway except attached gates and trash racks shall
‘have an expected service life équalsto or greater than the deslgn life of the
‘structure.

The diameter ©of the conduit -used asyd drop'inlet-spillway may be'determined

from charts contained infChaptexr )6, Ref. {1}, or from other accepted references. .
A1l pipe joints shall ge made watertight.. Pipes such as asbestos cement, con-
“‘crete and virtrified c¢lay shalldbe laid in concrete bedding. The structure
shall.-be capable of withstanding both internal and external loads.  Anti-seep
collars shallgbe 'provided ‘in all cases. Collars and their connection to the
‘pipe shall e watertight. //The maximum . spacing shall be approximately 14 times
‘the mirimum projection eff the collar measured- perpendicular to the pipe. In

ho case shallygthe spacing exceed 25 feet. )

-An adequate drain pipe with a sultable valve or gate shall be prov1ded._
Sediment Storage Requ1rements ~ The storage volume to bhe provided: shall not

“be less than the expected sediment accumulation during a period egual to the
design-life, unless adequate prov1slons are made to remove sed1ment perlodlcally

'_from the reserv01r.

Floodwater Storage Requlrements-w The retardlng storage requlrements ‘shall be’

"8lch as to contain the runoff expécted to occur at a freguency consistent with

“the level of protection to be provided to the downstream benefited area, with

proper allowance made for discharge through the drop inlet splllway The minimum S

reservoir storage volume and associated spillway design d1scharge shall be ade- . . - i

guate to prevent an unstable downstream channel condition. r o .g;
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" Channel stability can be checked by the methods contained in standard for channel .
‘stabilization, p. 4.61. The retarding storage capacity shall be sufficient to
limit tlie use of the emergency splllway to ‘a permissible freéquency .and.duration,.
“based upon - a consideration of the erosion reslstance of the splllway materlal

ahd the vegetative protection to be provided. :

Earth Emergency Spillways -~ An.emergency splllway must - be- proV1ded for each’in—
stallation, unless the drop inlet spillway is large enough .and -of a design |
which will 'pass the routed design trunoff and the- anticipated trash: ‘‘Earth Splll"
_ways -shall have a minimum bottom width of 8 feet. "The crest of “the emergency -
splllway shall be at least 2 feet below the top of the settled embankment.: The
minimum de51gn capacity of an .emergency spillway should be-that required to
‘convey ‘the routed runoff from a l00-year fregquency storm; or a storm with a .-
frequency equal to the design llfe of the structure, whlchever'iS“greater;

Earth splllway dimensions can be determined by using- the method outllned An
Chapter ll Ref {1y, or from other accepted references.-'- S

The’ storm runoff shall be routed through the resgervoir startlng w1th the water
surface at the elevation of the crest of the drop inlet- splllway

Installation Requlrements-

SitefPreparation-

Timber, logs, brush, rubbish, rocks, stumps and vegetableimatteyr under thé em-. "
bankment .and any structural works shall be clearedd grubbedeand dlsposed of.

In order to facilitate cleanout and restoratlon, the pooclharea w1ll be cleared-
of all brush and excess trees. : : \\..__. : :

Cutoff Trench =

A cutoff trench -shall be ekcavated"along‘the centerline of earth fill embank-
ments more than 10 feet high to a minimum depfhSNofl 2 feet. ' The cutoff'trench
shall extend up both abutments to thefriséf crest elevation. ~The minimum: :
nbottom width shall be 4 feet but wide enough t@ permit . operation of compactlon
eguipment. - The side slopes shall _be no steéper than l:1. - Compaction-regquire~ -
ments shall be the same as thoseffor embankment.. The trench shall be kept

free from standing water during/ thedbackfilling operatlons

Embankment

The fill materlal shall be taken from approved de51gnated borrow areas.g'It

shall ‘be free of roots¢{ywoedy vegetation, stones over 6 -inches, or ‘other” ob—
jecticnable material. Areas oaswhich fill is to be placed: ‘shall be. scarified R
prior 'to placement &of filll The fill material’ should.cohtain sufficient moisture .
for proper compaction, : o R IR '

All fllls shall bellcompagted sufflclently for -their 1ntended purpose.'”'

_Plpe Inlet Spillways

The riser shall be"sclidly attached to the barrel and ‘dll connections-shall be
water tight. The barrel and riser shall be placed on a firm foundation. . The
fill ‘material around the drop inlet spillway shall be compacted. to at.least the
"same density as theadjacent embankment. A minimum: of -2 feet of hand compacted
..baCkfill-shall be placed over the barrel before crosslng 1t w1th constructlon
fequlpment. . :

”Emergency'Spillway

The emergency spillway shall be installed.in undlsturbed earth unless spec1f1ed
- otherwise 'in the plan. The lines and grades must conform to those: 'shown on the
pPlans as nearly as skillful coperations of the excavatlon equlpment will permit.
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gafety
'Signs shall be installed warning the public of harzards of soft sediment and
~floodwater. -Consideration ghould be given to fencing.

ALl dlsturbed aréas above the crest of the pr1nc1pal splllway shall be seeded
- or. sedded. Seedlng, fertlllzlng and mulchlng shall conform to- the appropri-
“ate’ standard

Trees . .

Trees to be retained shall be protected 1f necessary, in accordance with the
" ‘Standard for tree protection during constructlon. (P 3.91)
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STAXDARDS -
_ FOR - o T
SUBSURFACE DRAINAGE

. S ' o Definition
Removal .of water through the soil by conduit, such aS tile, pipé,:or tubing,
installed beneath the ground surface to collect -and convey drainage ‘water..

Purpose
A drain may serve one or more of the following purposes:
1. Improve vegetation by lowering the water table.

: 2L Intercept and prevent water movement into A potentlally wet area._

3.'_Relleve artesian pressures
4,  Reduce surface runoff.
5. Serve as an outlet for other drains. Y

b, -Replace natural subsurface drainage patteths whlch are interrupted by
" construction operations.

Conditions Where Practice({Applies)
Dralns are used in areas having a high water tabﬁ?vﬂmre beneflts of lowerlng
groundwater .or contrelling surface runoff justidy the installation of such a
system.

The s0il- &hall have enough depth and permeabli}ty to permlt 1nstallatlon of
. an effective system. On site investigat™ons are reguired. : :

An outlet for the drainace systemgshall be available,_eithér by gravity flow or
by pumping. The outlet shall be adeguate for the quantity and gquality of
effluent to be disposed of with cofAsideration of p0551ble damages above or
below the point of discharge. . . .

pDesign Criteria

The design and instalfatiomhshall be based on adequate surveys and investigations.

Design Inflow

The design /finflow_ean be determined by the use of the method described in
reference {8), the use of table 4.8-1 or by other accepted msthods.
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TABLE 4,8<1

I\]FLOW RA‘I‘IT‘E; FROM DIFFERE\IT 501L JEXTURLS _1_/

o L Unified Soil - Inflow Rate Per 10 - . B
Scwil Texture .-~ .- ;o - -Classification ' Ft. of Line in cfs '
Coarse Sand & Gravel o GP, GW, SP, SW 0.15 to 1.00
| Gandy of Gravelly Loam . SM, SC, GM, GC 0.07 t6 0.25
“8ilt Loam BT o o _' _'CL',.'ML' _ SRR 0.04 to 0.10
Clay and Clay Toam - - St CL,cH, MA . 0.02 to 0.20

1/ Required inflow rates for interceptor lines on sloping land ghould be increased
by 10% for slopes 2% -to 5%; 20% for slopes 5% to 12%; and 30% foghslopes over 12%.

Size of'Drein

The size of dralns shall be- computed by applylng Mannlng 5 formg&a,'br'by the
method contained in Chapter 15 Ref. (1). 3

The mirnimum drain shall be equivalent_to.a 4-inch diameker pipe.

Depfh;.specihgfand'LOcatidn

The depth, ‘spacing and location of the drain3shall beybased on site zonditions
including soils, groundwater conditions, topographydand @utlets. '

Minimum Velocity and Grade

: TR _ N T : . .
In areas with no siltation hazZard, thHe minimdin’ grades shall be 0.1 Fercent. -‘Where it - g
1s determined that a siltation hazard e®ists,. velotity of not less than 1.4 feet . '
per second 'shall be used to establish $he minimim grades if site conditions permit.
Otherwise,; .provisions shall be madel fer prevention of siltation by filters or

collecticn . and removal of s5ilt ‘byfuse 0T silt traps. :

Max1mum Grade and Protectlon

On sites where topographic<4eeonditiens require the use of drain lines: on grades
steeper than 2 percent gor where design velocities will be greater than indicated
in Table 4.8-2, special megsures, shiall be used. These measures shall be specified
for each:joh based onathe pagticular conditions of the job site. Possible pro-
teCthe measures 1nclude the (following:

1. 'Lay the drains’sgyds to secure a tlght fit w1th the inside 2f aone
- . sectiengmatching that of the adjcining section.

5. Wrap open joifts with tar impregnated paper, burlap, or special filter
material €uch as plastic or fiber glass fabrics.

3. BSelect the least erodible soil available for hand placing on sides and
top of conduit which must be tamped before backfilling. Tamped thick-
ness of this material cver conduit shall be a minimum of two inches.

'.4.e:For continuous pipe or tubing with perforations, completely: enclose- the
pipe with filter material of plastic, fiber glass, or properly graded sand
and gravel as specified under filters and filter materials on page 4.86.

_.5.3”ihetali.relief vents where changes in grade exceed 0.5 percent.
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TABLE 4.8-2

MAXIMUM PERMISSTBLE VELOCITIES IN DRATNS -
WITHOUT PROTECTIVE MEASURES -~ -~ - .

Soil Texture - - e '.Veloéity_w-Feet-Per Second

Sand and Sandy Loam
Silt and Silt Loam

Clay and Clay Loam
Coarse Sand and Gravel

Materials for Drains

"Drains" “include conduits of clay, concrete, bituminized fiber, metal,-plastic,

“or other materials of acceptable guality.

The.conduit shall meet strength and durability requireﬁents_of_the'Site.
Loading .

The ‘allowable loads on drain condﬁits shall ‘be baéed.on the*tréﬁéh_andibédding
conditions spec1f1ed for the job. A factor of safety of nét lg8s than 1.5

shall be used in computing the maximum allowable doptq of cover for a paIthular
type of condult . 0 .

rllters and Filter Material

Suitable filters shall be used;'wheré_required Ly site-conditions,; to prevent
sediment accumulation in the conduit. Thegneed tor )a filter shall be determined
by the characteristics of the soil mateyfals athdradn depth and the velocity of
flow in .the conduit. N

Not less_ than three inches of filtefymaterial §hall be used fbf.saﬁd—gravél

filters. Filters of organic matesial, sucH“as salt hay, straw, or wcod chips
shall provide a six inch thickngss. I L )

Where fiber-glass material is used§ itfshall be manufactured from borosiii=

cate type glass and the mapndfacturer of the material shall certify that it is
suitable -for underground uSe. ‘Thelmgterial shall cover all open joints: and per=-
forations.. . L o ; o

Envélopes -shall be used @roUhd_dFains where necdessary to dinprove flow
characteristics_of groundwaterhinto the conduit. e O

lA recommended method lef installation is toc vlace flltol material to a depth-
Of three inghes unaer theldrain, and cover the drain and filter with a . sheet
of plastic.,  @h@ filter shall be designed to prevent the material -in which
the 1 installation is made from enter;gg the drain. Not more than -10. percent
of t the filter shallgpass the No. 60 sieve.
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Installation Requirements

~All drains 'shall be laid to line and grade and covered with not'less than three
~inches of approved hand placed backfill and for filter material. The upper end
0of all drain lines shall be closed with concrete or other durable material un~

less connected to a structure. :

Earth backfill material shall be plaCéd in the trench in such a- manner that
displacenent of the drain will not occur; and so that the fijter material,
after backfilling, will meet the reguirements of the design.

The gap between drain pipe joints_shall'not'excéed one-fourth inch- for mineral

" . so0ils or one-half inch for organic soils. Openings wider than these shall ke

covered with fiber glass or other suitable material.

If the conduit is to be placed in a rock-trench, or where rack is exposed in
‘the bottom of ‘the trench, the reck shall be removed below grade deep enough so
“that the trench may be backfilled, compacted, and bedded so that the conduit
is not less than two inches from rock. '

When iron -sulfide chemical reaCtioh'ééusesﬂséaling of jolnts, or pexforations,
the drain shall be enclosed in a clean sand-gravel filger.. WRiser/pipes for
flushing the line shall be provided at intervalsg@not to ex€eed 500 feet.
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STANDARDS
‘TRAFFIC CONTROL
. pefinition

The control of on 51te construction traffic (construction equlpment, gervice
vehlcles, autos, etc.) during development of a parcel of land. :

Purpose
To minimizeé land disturbance.

Where Applicable

Anyuareafwhere vehicular traffic disturbs the land to thé_extéﬁt,of réduéiﬁé.
protective vegetation, compacting soil or otherwise deteriorating thé ‘environment.

Planning Critéria

Restrict construction traffic to predetermined routes according to types: and
numbers of vehicles anticipated. Markers or temporary Feficing\may Lie helpful.

Avoid damage to waterways by construction of suitable CcTes sing fa01llt1e5 -and
avoid traffic in or along streams. S - '

Predetermine steep banks and vegetative areas to be avoided by traffic.
Traffié'dﬁring wet weather should be mininized. \\_”

Provisions should be made to prevent trackdng of fIOW1ng of mud onto publlc
right- ofuway ~ : .

The’ follow1ng methods may bhe amdng thése considgred:

A. 'Exit ramp surfaced with materials such as large size gravel or stone,
wood chips, timber, or @ther material. S

B. . Inspection and cleaning of vehicles before entériﬁg publié'fightuofmwayQ
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STANDARDS
FCOR
DUST CONTROCL

Definition
The control of dust on construction sites and roads.

PurEose

To pr?vent blowing and movement of dust from exposed soil surfaces, reduce on and
off site damage, health hazards and improve traffic safety.

Where Applicable

This practice is applicable to areas subject to dust blowing andsmovement where
on and off site damage is likely without treatment.

Planning Criteria AN

The following methods should be considered for controlling dfist:
Mulches - See standards for stabilization withgmilcheshendy, (P. 3.31.)

Vegetative Cover - See standards for: temporary vegetative cover, permanent
vegetative cover and permanent stabilizatdlon with sod, (P. 3.61.)

Spray-On Adhesives ~ On mineral soils _(net &ffedtive on muck soils). EKeep
traffic off these areas.

N
Water Type of Apply
. Dilution Nozzle Gallons/Acre
Enionic asphalt emulsion 7:1 Coarse Spray 1,200
Latex emulsion 12%a1 Fine Spray 235
Resin in water 4:1 Fine Spray 300

Tillage - To roughen surface andgbring clods to the surface. This is a
temporary emergency ueasure which should be used before soil blowing starts.
Begin plowing on windward side of site. Chisel-type plows spaced about

12 inches apart, and spbing-~toothed harrows are examples of equipment which
may produce the desired effect.

Sprinkling - Site, is sprinkled until the surface is wet.

Barriers - Solid board fences, snow fences, burlap fences, crate walls, bales
of hay and similar material can be used to control air currents and soil
blowing.

Calcium Chloride - Shall be in the form of loose dry granules or flakes fine
enough to reed through commonly used spreaders at a rate that will keep
surface moist but not cause pollution or plant damage. If used on steeper
slopes, then use other practices to prevent washing into streams or
accumulation around plants.

Stone - Cover surface with crushed stone or coarse gravel.
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STANDARD
FOR
LINED WATERWAY

Definition

A watercourse w%th an erosion resistant lining of concrete, stone, or other
permanent material. The lined section extends up the side slopes to design

flow depth. The earth above the permanent lining shall be vegetated or other-
wise protected.

Scope

This standard applies to waterways with linings of non-reinforeéed, cast in-
place concrete; flagstone mortared in place; rock riprap or similar permanent
linings. This standard does not apply to grassed waterways with Stone centers.
The maximum capacity of the lined waterway flowing at design flow depth shall
not exceed 100 cfs.

AN

PuIEOSG

Waterways are lined to provide for safe disposal or _runoff without damage by
erosion or flooding, in situations where grassed @Waterways Woluld be inadequate,

Conditions Where Practiee Applies
Y
This practice applies where the following conditdons exist.

1. The water velocity is such that liming ‘is, reguired to control erosion
in the waterway. N\

2, Wetnegs, prolonged base flowg 'or seepagel, would prohibit establishment
of erosion resistant vegetation,

3. The location is such that damage from use by people, vehicles or
animals preclude use of Wegétatedd waterways.

4. High value property or adjacent facilities warrant the extra cost to
contain design rufieff in ‘@) limited space.

5. Soils are highly ercdiblef highly acidic or other socil or c¢limatic
conditions precludeyusing vegetation.

Design Criteria

CaEacitz

The minimum capacity shall be adequate to carry the peak rate of runoff from a
l0-year frequen@yfstorm. Capacity shall be computed using Manning's formula
with a coefficient of roughness "n" as follows:

LINING "n" VALUE
Concrete

Trowel finish 0.012 - 0.014

Float finish 0.013 ~ 0.017

Gunite 0.016 - 0.022
Flagstone 0.020 - 0.025 i
Riprap see the Standard for Riprap
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Ve locitg » .

Maxlmum design velocity shall be as shown below. Except for short transition
sections, slopes in the range of 0.7 to 1.3 of the critical slope must be
avoided unless the channel is straight. Velocities exceeding critical will be
restricted to straight reaches,

#;
DESIGN FLOW DEFPTH MAXTMUM VELOCITY
o - 0.5' 25 fps
0.5 - 1.0 15 fps
> 1.0 10 fps

Lined waterways with velocities exceeding critical shall discharge into an
energy dissipator to reduce velocity to less than critical.

Cross-Section

.

The cross-section shall be triangular, parabolic, or trapezeidalgd Monolithic
concrete may be rectangular.

Freehoard

The minimum freeborad for lined waterways shall be 0.25 feet above design flow
depth in areas where erosion resistant vegefatigm)cannot be grown adjacent to
the lined side slopes. No freeboard is regquired wheré good vegetation can he
grown and is maintained. ’

Side Slope N\
Steepest permissible side slopes, horizontalfito vertical will be as follows: .
STEEPEST PERMISSIBLE
LINING SIDE SLOPE

Non-Reinforced Concretep—
Hand-placed, formed concrete
Height of liningg@l.5 feegf) or less vertical v

Hand-placed, screeded, concrete
or mortared in-place flagstone -

Height of lining“Qess than 2 feet ltol

HeightfloF 1lining mebe than 2 feet 2 to 1l
Reinfiorced sddp ferm concrete - L4
Height off 1ining less than 3 feet ltol '
Rock riprap 2 tol

Lining Thickness

Minimum lining thickness shall be as follows:

Concrete ~ 4 inches . ‘
Rock riprap - maximum stone size plus thickness of filter or bedding

Flagstone - 4 inches including mortar bed
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Related Structures
. Side inlets, drop structures, and energy dissipators shall meet the hydraulic
and structural requirements for the site.

Filters or bedding

For non-reinforced concrete flagstone linings, installation shall be made only
on low shrink ~ swell soils that are well drained or where subgrade drainage
facilities are installed.

Filters or bedding to prevent piping, prevent erosion, reduce uplift pressure,
and collect water will be used and will be designed in accordance with "National
Cooperative Highway Research Program Report 108 - Tentative Design Procedures
for Riprap-Lined Channels," Scil Conservation Service procedur@s or other
generally accepted methods. Weep holes and drains will be provided as needed.

Concrete or Mortar

Concrete or mortar shall meet N.J.D.O.T, standards, Ref. #10,N\Apprendix A9.

Rock Riprap or rlagstone

Stone used for riprap or flagstone shall be denseénd hard enfugh to withstand
exposure to air, water, freezing and thawing. Flagstone shall be flat for ease
of placement. N\
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STANDARD
FOR

. : RIPRAF
Definition

A layer of loose rock, aggregate, bagged concrete, gabions or concrete revetment
blocks placed over an erodible soil surface.

Purpose

The purpose of riprap is to protect the soil surface from the erosive forces of
water,

Condition Where Practice Applies

This practice applies tc soil-water interfaces where the soil cofiditions, water
turbulence and velocity, expected vegetative cover and groundwater conditions
are such that the soil may erode under the design flow conditiens. Riprap may
be used, as appropriate, at such places as channel banks and/or\bottomsIr road-
side ditches, and drop structures.

Design Criteria

Design Storm

The riprap shall be designed to be stable whengthe éhannel is flowing at the
design discharge or the 25-year frequency dischargé, whi@h ever is greater.

Riprap Size and Location

N
Riprap shall be sized using the designgproeedures in this Standard or the
"National Cooperative Highway Researgh Program Report No. 108, Tentative Design
. Procedure for Riprap-Lined Channels.% \Thesegpfocedures are for determining a
design stone size, such that the gsfome s stable under the design flow condi-
tions. The design stone size isf the d50 stone diameter.

Erosive forces of flowing water, islgreater in bends than in straight channels.
If the riprap size (den) computed for bends is less than 10 percent greater
than the riprap size %850) for straight channels, then the riprap size for
straight channels shall_be gonsidered adeguate for bends, Otherwise the larger
riprap size shall be used) inthe bend. The riprap size to be used in a bend
shall extend upstream from)the point of curvature and downstream from the pcint
of tangency a ddéstafice equaljto five times the channel hottom width and shall
extend acrossdthe botfem and“tp both sides of the channel.

Riprap for banksgShall extend up the banks to the level of the design storm or
the top on bank whichever is lower.

In channels wherepnelriprap or paving is required in the bottom, but is required
on the banks, the toe of the kank riprap shall extend below the channel bottom

a distance at least 8 times the maximum stone Size but in no case more than
three feet. The only exeption to this would be if there is a non-erodible hard
rock bottom.

The channel bank shall not be steeper than 2 horizontal to 1 vertical (2:1}.

Riprap Gradation

The riprap shall be composed of a well~-graded mixture such that 50% of the mix-
ture by weight shall bhe larger than the d50 size as determined from the design
procedure. A well-graded mixture as used herein is defined as a mixture composed
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p;imarily gf the larger stone sizes but with a sufficient mixture of other
sizes to f£ill the prog§e551vely—5maller voids between the stones. The diameter
of the largest stone size in such a mixture shall be 1.5 times the d50 size.

The designer after determing the riprap size that will be stable under the flow
condition ghall consider that size to be a minimum size and then, based on rip-
rap gradations actually available in the area select the size or sizes that
equal or exceed the minimum size. The possibility of vandalism shall be consid-
ered by the designer in selecting a riprap size.

Thickness of Riprap Linhing

Construction techniques, discharge, size of channel, sizes amd graduation of
riprap, etc., should bhe taken intc consideration when determining the thickness
of riprap lining. The thickness of riprap lining shall meet atileast one of
the following 2 criteria:

1. A thickness of at least three times the dgqy size if_a filter\laver is
not used.

2. A thickness of at least two times the d50 sige if . affilter layer is used.
The minimum thickness shall be 6 inches.
Filter
e AN

Leaching is the process by which the finer (base materials beneath the riprap are

picked up and carried away by the turbuleficesfhat penetrates the interstices of

the riprap. Leaching is reduced to a fegligible rate by using a properly de-

signed filter under the riprap or by making "t riprap layer thick enough and

with fine enough interstices to keep’ erosion gurrents away from underlying soil. .

2 filter is required unless themiprap lining has a thickness of at least 3
times the d size of the ripr@p. . Onhsteep slopes, highly erodible soils, loose
sand, or wi%g high water velocitigs, a filter should be used or riprap thick-

ness increased beyond the minimums.

A filter can be of two general) foEms. One is a synthetic filter fabric manu-
factured for that expréss purpese. Another is a properly graded layer of sand,
gravel, or stone,

A sand, gravel or stone filter shall meet the following criteria:

d Riprap d Riprap
_E___W {5( __1._5__“._.._.___ (40
d85 Fitter d15 Filter

d Riprap

ﬁgg"—fﬁf—' <4Q

d50 Filter

Where djs, dcy, and dgg are the diameters of riprap and filter material of which
15, 50, and 35 percent are finer by weight. The base material may be used as
the filter if it meets the above criteria. The minimum sand gravel or stone
filter thickness shall be 6 inches or 3 times the d50 size of the filter which-

ever lis greater.
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Synthetic filter fabric shall meet the following criteria:

For filter fabric adjacent to granular materials containing 50 percent
or less by weight of fines (Minus Nc. 200 material}:

{1} 85 percent size of material {mm)}

el
EQS* {mm}

{2} Open area not to exceed 36 percent.
For filter fabric adjacent to all other scils:

(1} EGS* no larger than the opening in the U.5. Standard Sieve HNo.
70,

{2) Open area not to exceed 10 percent.

NOTE: HNo cloth specified should have an open area less than 4 percent or
an EOS* with openings smaller than the cpening@@nia U.S." Standard
Sieve Size No. 100. When possible, it is preferable t0 specify a
cloth with openings as large as allowable by the cpiteria. It may
not be possible to obtain a suitable cloth wifth the maximum allow-
able openings which alsc meets the stzéngth Teguifements however,
due to the limited number of cloths Availahbe.

*105, Eguivalent Opening Size, igfdefined as the number cof the
U.S. Standard sieve having openings elosest in size to the filter
fabric openings.,

Synthic filter fabric shall meet the UAS. ArmylEerps of Engineers Guide Specs,
CW02215, Noverber 1977 for strength., Ripr@p that is 12" and larger shall not
be dumped directly ontc synthetic filter cloth unless the manufacturer recom-
mends such use for the cloth. OtHérwise, a4~inch minimum thickness blanket of
gravel shall be placed over thegfiilter cloth cor the riprap shall be placed
directly on the filter cloth WY hand o by the bucket of the equipment.

QJuality

Stone for riprap shall gonsist ef field stone or guarry stone of approximately
rectangular shape. The stone shall be hard and angular and of such qu@l}ty that
it will not disintegrate ©n exposure to water or weathering. The specific
gravity of the individual ‘stohes shall be at least 2.5.

Rubble condrete mayhbe ugsed provided it has a density Qf at least 150 pounds per
cubic foof, and otherwisé meets the reguirements of thig Standard.

Bagged Congrete

Bagged concreted® made up of bags filled with concrete and placed next to gach
other. The consistency of the concrete shall be as stiff as satisfactory dis-
charge from the mixer and the process of bagging will pe;ml@. The bags shall be
filled three-guarters full with concrete and shall be laid in close ccntact, with

staggered joints and tied ends turned in.

Bagged concrete may be used when all the following conditions are met:

1. The design storm, riprap size and location, and filter criteria for

riprap are met.

2. whe welght of the filled bags is at least equal to the weight of the
maximum stone size reguired for rock riprap.
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3. Settlement or lateral movement of foundation soils is not anticipated.
4, 1Ice conditions are not severe. .
5. A filter is used,.

6. BSlopes somewhat steeper than 2 to 1 may be permitted under special
circumstances,

Gabions

Gabions are baskets formed of wire mesh and filled with cobbles or coarse
gravel. A thinner version of gabions is known as a Reno mattress,

Gabions may be used when all the following conditions are met:

1. The design storm, riprap size and location, filter and gwality criteria
for riprap are met,

2, Slopes somewhat steeper than 2 to 1 may be permitted unéer special
circumstances.

3. The design water velocity does not exceed that given below:

GABION THICEKNESS MAXTMUM VELOCITY
(ft.) (fth /sec)
N

1/2 6

3/4 11

1 14

<

4. The Manning's "n" value used for ‘gabions|shall be 0.025.
5. The gabions are not exposed to\abrasien from sand or gravel transported .

by moving water.

6. The pH of the soil and watef isgabove 5 and the soil and water resistivity
is more than 4,000 ohms/em or plastic coated gabions shall be used.

7. A filter is requiked unless the gabion has a thickness of at least 3 times
the dgy size ofjpthe rock used to fill the gabions.

8. The rock used to £#ll the gabions shall be larger than the gabion mesh
opening.

Concrete Revetment Blocks

Concrete Revetment Blocks are precast concrete grids designed for soil
stabilization.

Concrete Revetment Blocks may be used when all the following conditions are met:

1. The design storm, riprap size and location, and filter criterial for rip-
rap are met.

2. The water velocity does not exceed 9 feet per second.
3. The Manning's "n" value used for concrete revetment blocks shall be 0,026,

4, A filter is used.
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DESIGN PROCEDURE FOR RIPRAP-LINED CHANNELS

This design of riprap-lined channels is from the "National Cooperative Eighway
Research Program Report No. 108, Tentative Design Procedure for Riprap-Lined
Channels.” Tt is based on the tractive stress method and covers the design of
riprap in two basic channel shapes, trapezoidal and triangular.

NOTE: This procedure is for uniform flow at normal depth in channels and is

not to be used for design of riprap energy dissipation devices immediately down-
stream from such high velocity devices as pipes and culverts. See the Standard
for Conduit Outlet Protection, pg. 4.14.1.

The method in Report No. 108 (design procedure beginning on p. 18) gives a
simple and direct solution to the design of trapezoidal channels ingluding chan-
nel earrying capacity, channel geometry and the riprap lining.

This procedurs is based on the assumption that the channel istalready designed
and the remaining problem is to determine the riprap size that would be stable
in the channel. The designer would first determine the chanpn€l dimensions by
the use of Manning's equation. The "n" value for use in Marmning"§jequation is
obtained by estimating a riprap size and then determi9g the ‘correspoending "n"
value for the riprapped channel from n = 0.,0395 d wheré\dso iz in feet
or by using Curve 4.12-1 below where dgg is in inéﬁes,

CURVE 4.12-1

MANNING'S “n" FOR RIPRAP-LINED CHANNELS
n = 0.0395 (dg 16N

1n

g, 205 EE3| TR T o Ea Ees
- o e

Fu {

o - G“ ] = H

b e . T

O K ke o :

% g EESE :

mou 0. T : T

- Bl =3 1

o 4 1 4

B ;

24 SRS

% v 0.07% i 1 HHE T J\.;\T”” i

= : 1 2 k) 4 5 6 8 10 20 30

Median riprap size, d inches

50"

When #he channel dimensdonslare known the riprap can be designed (or an already
completed desdign@ay be checked) as follows:

Trapezoidadl Channels

1. calculgEte the B/d ratio and enter Curve 4,12-2 to find the P/R ratio.

2. FEnter Curved?.12-3 with £ , 0, and P/R to find median riprap diameter,
dSOP for straight channel.

3., Fnter Curve 4.12-1 to find the actual "n" value corresponding to the d50
frem step 2. If the estimated and actual "r" values do not reasonably
agree, another trial must be made.

4. For channels with bends, calculate the ratio Bs/Ror where By is the chan-

nel surface width and Ry is the radius of the bend. Enter Curve 4.12-4
and find the bend factor, F. Multiply the dg for straight channels by
the bend factor to determiné riprap siZe to bé used in bends. If the
dgy for the bend is less than 1.1 times the dgq for the straight channel.
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then the size for straight channel may be used in the bend otherwise the
larger stone size calculated for the bend shall be used. The riprap shall
extend across the full channel section and shall extend upstream and down-
stream from the ends of the curve a distance equal to five times the
bottom width.

5. Enter Curve 4.12-5 to determine maximum stable side slope of riprap sur-
face. 1In Curve 4.12-5 the side slope is established so that the riprap
on the side slope is as stable as that on the bottom. If for any reason
it is desirable to make the side slopes steeper that what is given by
Curve 4.12-5, the size of the riprap can be increased and the side slopes
made steeper by using the procedures in Report No. 108.

Triangular Channels

1. Enter Curve 4.12-3A with S,, Q and Z and fine the median)riprap diameter,
dgg , for straight chennels,

2, Enter Curve 4.12-1 to find the actual "n" value. If the estimated and
actual "n" values are not in reasonable agreement anothr trial’ must be
made.

3. For channels with bends, see step 4 under Trapezaiddl channels.

Example:
Given: N\

Trapezoidal channel

Q = 100 cfs, ~
S = 0.01 £t/ft,

Side slopes = 2.5:1.

Mean bend radius, R, = 2§,

n = 0,033 (estimated andgused to design the channel to find that b =
6' and d =£1.8"}.
Type of rock available i® criished stone.

Solution:

Straight channel reach

b/d = 6/1.8 =)3.33n

from,Cutve 4,122, B/R = 13.0.
txom Curve 4.12-3) dgp = 3.4".
from Curve ¥M.12-1, n (actual} = 0.032, which is reasonably close to

the“estimated n of 0,033,
Use 5" as maximum riprap size and 8" as riprap layer thickness

with/a filter.

Channel béend

Bg = b + 2z2d = 6 + (2)(2.5)(1.8) = 15",

Bg/Ry = 15/25 - 0,60,

from Curve 4.12-4, Fp - 1.33.

F, = 1,33 > 1.1, therefore the bend factor must be used.

Riprap size in bend, d50 = 3.4 x 1,33 ~ 4,52",

The heavier riprap for the bend shall extend upstream and downstream
from the ends of the bend a distance of (5)(6) = 30 feet.

From Curve 4,12-5, it can be found that the riprap for dg, = 3.4"
and 4,52" will both be stable on a 2.5:1 side slope. I
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MEDIAN RIPRAP DIAMETER FOR STRAIGHT TRIANGULAR CHANNELS
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CURVE 4.12-4

RTIPRAP STZE CORRECTION FACTOR FOR FLOW IN CHANNEL BENDS

dgp{for bend) = dSO{fDI straight} % FB
B, = channel surface width Adapted from Highway Research
Ry = mean radius of bend Report No. 108.
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STANDAED

FOR
SEDIMENT BARRIER

Definition
A temporary barrier installed across or at the toe of a slope.

PU.I'EOSE

The_purpose of a sediment barrier is to intercept and detain small amcunts of
sediment from unprotected areas of limited extent.

Conditions Where Practice Applies

The sediment barrier is used where:

1. No cther practice is feasible,

2, There is no concentration of water in a channel or othe:\?rainageway
abcve the barrier, and

3. Erosion would cccur in the form of sheet and @ill erosden.

Design Criteria

A. All types of sediment barriers

1. Contributing drainage area is less than 1 ;Ere and the length of slope
above the barrier is less than 150 feet.

2. The slope of the contributing dg@ining area for at least 30 feet
adjacent to the barrier shall _not, exceed 5%.

. 3. The barrier shall be constrfieted so gater cannot bypass the barrier
around the ends.

4. Inspection shall be freguenf and Pepair or replacement shall be made
promptly as needed,

5. The barrier shall [be removed when it has served its usefullness so as
not to block or impede storm flow or drainage.

B. Reguirements for balejybarrier (i.e., straw, hay cr other acceptable
vegetativegmatérial)

1. 2allfbales shall bel securely tied and placed con the contour. See Figure
4.13-1 for details.

2. Bales shall He placed in a row with ends tightly abutting the adjacent
bales.

3. Each bale shall be embedded in the soil a minimum of 4 inches.

4. Bales shall be securely anchored in place by two stakes or re-bars
driven through each bale. The first stake in each bale shall be
driven toward previously laid bale tc force bales together.

C. Requirements for silt fence

1. Fence posts shall be spaced B8 feet center to center or closer. They
shall extend at least 2 feet into the ground. They shall extend at
least 2 feet above ground.
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2. A metal fence with & inch or smaller openings and at least 2 feet
high shall be fastended to the fence posts.

3. B filter fabrie, recommended for such use by the manufacturer, shall .
be fastened to the metal fence. The filter fabric and_:ﬁfence shall
be buried at least 4 inches deep in the ground. The filter fabric
shall extend at least 2 feet above the ground,

D. Requirements for stone harrier

1. The stone shall be piled tc a natural angle of repcse with a height
of at least 2 feet.

2, The stone shall meet ASTM C-33 size No. 2 or 3.

BALE
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STANDARD
FOR
CONDUIT OUTLET PROTECTICN

Definition

Condu@t Outlet Protection consists of an erosion resistant section between a
conduit outlet and a stable downstream channel,

Purpose
To provide a stable area at the outlet of a conduit in which the exit velocity

from the conduit is reduced to a velocity consistent with a stable condition in
the downstream channel.

Conditions Where Practice Applies

This practice applies to all conduit outlets.

Design Criteria

Determination of HNeeds

The need for conduit outlet protection shall be determined)by comparing the
allowable velocity for the soil onto which the condgit is/ discharging to the
velocity in the conduit. The allowable velocity fo thedsoil shall be that
given in Table 4.14-1. The velocity in the cenduit shall ke that which occurs
during passage of the conduit design stormfor the 25=year frequency storm which-
ever is greater. When the velocity in the cond&}t éxceeds the allowable
velocity for the soil, conduit outlet preduction will be used.

TABLE 4.14-1 ALLOWABLE WELOCITIES FOR VARIQUS SOILS

ALLOWABLE VELOCITY
SOIL TEXTURE (ft./sec)

Sand and sandy loam (noncollodial}

Silt loam {also high “lime clay)

Sandy clay loam

Clay loam

clay, fine gravel, graded leam to gravel
Cobbles

Shale

Gy LN U3 0 Lo B
» & & @ L
omnmoomno W,

Apron Dimensions

1. The length'ef the apron, Ly shall be determined from the formula,

L, = 1.7 Q + B Dq

L 3/2
8]

where D. is the maximum inside culvert width in feet, Q is the pipe dis-
charge gn ofs for the conduit design storm or the 25 year storm whichever

is greater.

2. Where there is no well defined channel immediately downstream of apron,
the width, W, of the outlet end of the apron shall be as follows:
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For tailwater elevation greater than or equal to the elevation .
of the center of the pipe, W = 3 Do + 0.4 Ly

For tailyater elevation less than the elevation of the center
of the pipe, W = 3 Dy + Lg

Where L., is the length of apron determined from the formula and D. is
the cul®ert width. & P ne Yo

The width of the apron at the culvert outlet shall ke at least 3 times
the culvert width.

3. Where there is a well defined channel downstream of the apron, the bottom
width of the apron shall be at least equal to the bottom wi@th of the
channel; and the structural lining shall extend at leas®t one Moot above
the tailwater elevation but no lower than two~thirds of the ventical con-
duit dimension above the conduit invert. \

4. The side slopes shall be 2:1 or flatter,

5. The bottom grade shall he 0.0% (level).

6. There shall be no overfall at the end of the apronior at the end of the
culvert, N

Riprap
1. The median stone diameter, d50' in feet gball be determined from the
formula,
4/3
d 0.02 Q
50 Ty a5y
o
Where @ and D, are as defined under apron dimensions and TW is tailwater
depth above the invert.of ulvert in ft.

2, Fifty percent by weight, “0f the riprap mixture shall be smaller than the
median size stone ‘designated as d The largest stone size in the mix-~
ture shall be 1.8)times the dgy sizé. The riprap shall be reasonably well
graded.

3, The thickness eof riprap lining, filter and guality shall meet the require-
ments in thegriprapi=tandard.

4. Concrete paving may be substituted for riprap.

5. Gabions or_cdncrete revetment blocks may be substituted for riprap if the
d5 gize ‘calculated above is less than or equal to the thickness of the
gagions or concrete revetment blocks.

Installation Requirements

1. HNo bends or curves at the intersection of the conduit and apron will be
permitted.

2, There shall be no overfall from the end of the apron to the recelving

channel.
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STANDARD
FOR
STABILIZED CONSTRUCTICN ENTRANCE
Definition

A stabilized pad of crushed stone located at points where traffic will be
entering or leaving a construction site.

Purpose

The purpose of a stabilized construction entrance is to reduce the tracking or
flowing of sediment ontoc public rights-of-way.

Conditions Where Practice Applies

B stabllized construction entrance applies to points of congffugtion ingress
and egress where sediment may be tracked eor flow off the cénstruction site.

Design Criteria AN

Stone Size - Use ASTM C-33, size No, 2 or 3. Use crushed stone.
Thickness - not less than four (4) inches.
Width - not less than full width of points of ingfess or Jeqress.

Length ~ 50 feet minimum where the soils are sands or gravels or 100 feet
minimum where soils are clays oxpsilts, except where the traveled
length is less than 50 or 100(feet {Sspectively.

At poorly drained locations subsurfaceldrainage should be installed before
installing the stabilized construetion entrance.

Maintenance

The entrance shall be maintained in @ condtion which will prevent tracking or
flowing of sediment ontogfiiblic rights-of-way. This may require periodic top
dressing with additional stone oEpadditional length as conditions demand and
repair and/or cleanouf)ef any measures used to trap sediment., All sediment
spilled, dropped, wdshed)or tracked onte public rights-of-way must be removed
immediately.
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STANDARD

FOR
. ETORM SEWER INLET PROTECTION

Definition
A temporary barrier and settling facility installed at a storm sewer inlet.

Purgose

The purpose of storm sewer inlet protection is to intercept and retain sediment
thus preventing the entrance of sediment into the storm sewer system.

Conditions Where Practice Aprplies

1. Contributing drainage area is 3 acres or less.

2. & storm sewer or the outlet channel of a storm sewer needs protection from
sadiment. AN

3, Traffic will not destroy or cause constant maintenancedof the storm sewer
inlet protection.

. A traffic hazard will not be created.

Design Crigéria \

A, General - All types of storm sewer inlet protection.
1. must slow the storm water, provide theNcoarse sediment particles a chance
to settle and provide an ared) tQ)fetain the particles that have settled
2. prevent the storm waterdfrom entering the catch basin inlet.
The following sections prowidé thrée methods. Other methods that accomplish
the purpose of storm seWer ‘inlet protection may be used if approved by the
Scil Conservation DisgtricE,

Inspections shallgbe frecquent. Maintenance, repair and revlacement shall
be made promptly asineeded.

The barrder shall be removed when the area draining toward the inlet has been
stabiliZed,.

B. Blocked)lnlet - Catch basin inlets may be blocked, until the area draining
toward the catch/ basin is permanently protected from erosion, when:

1. +the mat{éFial used to block the inlet is prevented from floating or
being carried into the inlet and;

2. an erosion or a flooding problem is not caused by blocking the inlet.
C. Protected Inlet
1. The perimeter length of the barrier shall be at least four times the
perimeter length of the storm sewer inlet. The top of the barrier

shall be level and uniform for at least this lencgth.

2. The barrier shall encircle the inlet.
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for the barrier, they shall be staked down in accordance with the sedi-
ment barrier standard. Where staking is not practical, they shall bhe
tied together to prevent movement or openings in the barrier.

3, 1If bales (Btraw, hay or other acceptable vegetative materials} are used .

4. If gravel is used for the barrier, it shall be piled at least 1 1/2 ft.
high to its natural angle of repose. The gravel shall meet size no. 2
or 3 in RASTM C-33,

D. Inlet with Sediment Trap
1. A screen 1s placed completely over the inlet.

2. A sturdy protective frame is placed around the inletWamnd filleA with
ASTM C-33 gize no 2 or 3 stone.

3, A sediment trap is excavated behind the curb at thefinleti ) The basin
shall be at least 12 to 24 inches in depth, approximately 3€)inches
in width, and approximately seven tc ten feet inlength parallel to
the curb.

4, Storm water will reach the sediment trap via eurk cuts adjacent to
each side of the inlet structure. Theseepenings shall ke at least
12 inches in length. Storm water may also reachhthe basin via overland
flow from land area behind the curb. mhg\ﬁurb cuts shall be repaired
when the sediment trap is removed.
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APPENDIX Al

THE UNIVERSAL ‘S0IL LOSS EQUATION

The Universal Soil Loss Equatlon may be used to predlct 5011 loss from shéet erosiocn.

The rate of sheet erosion depends on several factors as fOllOWS. {l) ralnfall
energy and intensity, (2) scil erodibility, (3} land slope and length,of.slope or
topography, (4} condition of the soil surface and land management practices in use
and (5) surfact cover involved such as grass, woodland, crops, pavement -or no cover
at all. - These factors may be assigned quantitative values to be‘used for computing
scil loss by the Universal Scil Loss Equaticon, E = RR.-{LS} CP, whete E is the
estimated average soil loss from sheet erosion in tons per acre per year. See-Ref.
(3). :
R, the rainfall factor, is the number of erc¢sion index: unlts in & norinal
year's rain. The erosion ilndex is a measure of the erpgive forge of
gspecific rainfall, See figure Al-1I for values of R.

'K, the soil-erodibility factor, is the erosion. rate per wiit. 6f ercsion index
. for a specific soil in cultivated continucus fallow o -a .9 percent slope
~72.6 feet long. See Tableal-Za, Al-2Zb or Al-2c for values of Bk and (XR),

. ‘the preduct of K and R, for Hdew Jersey 50115. ...‘\

"L}-the slope length factor, is the ratioc of 5011 loss from the fleld slope
length to that from a 72.6-foot length on the same scild type and gradient.

5, the slope gradient factor is the ratic of| 5011 less from the fleld gradient
~to that from a 9 percent slope. See Talble Al 3 for values of (Ls}for
-~ various slope gradient and length combinati

¢, the cropping management factcr, isgfghes@atiol of sOil'loSs”frOm a field
- with specified cropping managemefit tc t%et from the fallow condition on
which the factor K is evaluated. \ This factcr is alsc called the cover
.- index and can be used to repnesent the gffect of land cover or treatment
. “that may be used to protectdeonstructién sites. - See Table Al-4 :for values
-.0f the s0il cover index Cc for treatment that may be used to; protect con-
- .struction sites. : Lo e

P, thé ercsion control pragtkilce factor, .is the ratio.of .soil loss with contour
stripcropping or tgrraging),tosthat with straiglt row farming up and down
the slopes. The_gendition of the soil surface, particularly at construc-
tion sites, can also be reflected in the practice factor. See Table Al-5
for soil surfate,cenditien factors Pc for construction sites.

Tke value of Egmaydalsc be mcdidfied by a factor M shown in Table Al-6,. M may be
used to estimfte thelsoil logs f£or a portion of a year or.far a.year and a perticn
of another year or_amere. The use cf this factor provides-a mearns of ‘estimating
the -average| soilgdless en'a critical sediment source area that will remain-as such
for a portionllof a year or during the performance time of a construction contract.

The factor R is egwdl tc the average annual value of the ‘erosion ‘index El when the
equation is being used to estimate average annual soil loss,, This value or the
eguation may be modified to reflect soil loss probability and individual-steorm losses.
Estimates of average soil loss, based on probability and single storm losses, can be
made by multiplying the equation by the factors shown in Table Al-B. These factors
reflect an alteration in the value of R and, therefore, the erosive effect of rain-
fall,  They do not account for such things as snow melt, freezing, thawing and snow
cover. : R - :

Detalled definitions and explanatlons for each- of these factors are. contalned in
Reference (3).

The soil information contained in Tables Al=2a; Al-2b and Al=2c¢ are of & general
nature, -useful for planning purposes. It should not be used, without verification,
for evaluation of construction sites for ercosion control. Where erosion-may be

ALl - - .- .0 June 1972




expected'durihg:cbnstruction;inVOlving earth*moving, on site.investiga?iQns ghould

4nclude information on soils to be -exposed as follows: (l}.fleld 1denﬁlf1cat10n_and
classification for both agricultural textures and the unified system, (22 sampling

“ for grain size distribution, Atterburg limits and laboratory cla551§1cat10n, and . _ _
©(3) in-place density as determined by a volumeter and the speedy moisture tester or ’
other means. :

The soil grain size is useful in determining the value.Qf practiqes f§r the control .
- of erosion and particularly sediment. TFor example, sediment basins w%ll not .be »
‘very effective for trapping very fine sediment. Soils made up of a high pe;cen?age
of material with a grain size of 0.05 mm or less have a slow settllng;veloc1ty in
water. . Material with a 0.05 mm grain size has a settling velogity close to 0.0QG _
- -feet per-second.':ThiS means that, theoretically a detentiqn time of about 15 minutes
"is required to settle out 0.05 mm material in 5 feet of still water. .

'S0il "loss computed by the universal scil loss:equation represent; gross sheet ero;ion.
This value plus érosion from rilling, gullies and other sources is the gross erosion.
To obtain sediment yield at a point downstream, the gross eros%on must be adjugted
downward by a delivery rate factor in percent equal to the ratio Of) sediment yvield at
the damage area to gross erosion. Delivery rates vary somewhere petwcen 10 percent
and 90 percent depending on conditions that -end to trap sedimept between the source -
and the damage -area. '

Water rpollution in’the form of turbidity or discoloratdon ni@dy beg asidamaging to
-~ water supplies or swimming areas as the accumulation of)sediment. ¢Turbid water may
" be the result of algae -or other organisms but generally it 18 caused by fine silt
or clay particles held in suspension.  .The very fine,Mivided &ddy particles found
in some soils are difficult to control and may take months £o, settle put in still
water, . .

N\

Downstream damage from sediment'dépéﬁds'oh the folidwing conditions: -

1. Distancé from the construction -site to ghe nearest/stream, pond or réservoir -
along with the condition of the vegetation afid\the slope of the area between Lo
the site and the stream of the resermoiryl Areas with flat slopes and dense S e
-~ -vegétation-will teénd to filter outgsediment. : . -

~“2s°0Once the sediment gets into a stE@am, hthe distance -downstream to ‘the damage
point,.such as a pond or water/fsupply intake, is important. Alsc to be consid-
ered is . the stream channel gradient and #he flood plain width. Wide flat flood
plains with dense vegetatiompwildl trap more sediment than steep narrow valleys.
3. The use of the stream op Treservoir must be considered. It is very important to
keep sediment out of streams used for fishing, recreation or water supply.
4,

Another ‘factor that should be considered is the size of the construction area .
and the length@@f €ime it Willlbe bare of vegetative cover and subject to erosion.
- The total. sef@iment expected shoyld be’ compared with the capacity of the damage
-area to-sustain sediment If the total sediment to be expected from the site
during the (eéntize construction period is greater than can be tolerated in the
.damage area," eonsiderable effort should be made to reduce it. If this cannot be
donef arrangements 0 alleviate the damage should be made. These arrangements
may include clegmo@t of ponds and reservoirs or restoration of stream channels.

A loock at the So0il Loss Equation will show the factors over which man can exercise
some control. -These are lengths of slope, exposure time, and the total. area
exposed. - Slope.length is contained in the eguation as part-of the (LS} factor and
its effect-on soil losgs can be evaluated. The length of time and timz of year of

exposure can also be evaluated on-a monthly basis using factors in Table Al-6. Total
s0il loss from different size areas can alsoc bhe estimatead, '

The following ekamplé illustrates the use of the soil loss equation.

Al o gune 1972




The township engineer has requested an erosion and sediment evaluation .of a small
construction site just above a recreation pond.  The district conservationist made .
a visit to the site to evaluate the potential damage, verify the.information on

the soils map, and check topographic data. The constructiton ‘plans show that 8 acres”
are to be regraded for the construction of a factory and.parking aréa.  The drawings
and construction performance time estimates indicate that .the B .scoil horizon is to
pe-exposed on most of the area for about 18 months. . The ground surface slope will
be about 4 percent. Soil loss tomputations, findingg and recommeéendations-are  as
shown in the example on page Al.4 .. : TP A L

|  June 1872
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|EXAMPLE OF SOTL LOSS EVALUATION

Owher GREENBELT rowwsHic . Mork Unit GARDENTowN . Sh 7 of /
Locat ion GREENBELT TOWAMSHIP ~ _Compiled by 22 Jrevy Date ~o/0/72

SOIL LOSS AND ‘SEDTMENT SOURCE EVALUATION

Dowstream Condition Lesmacs ALEA +3 VERY CLOSE To TisE CONE TR O TrOnS

ST, DEfiveRy RATE = 0.9 R R=175 LFFA= 44
i ) KR _AND ES
, PLAayan . : S. Areal Wt'd L 1 S
DAy 5 e . _ : Do
' it GERER TION No. KR | (Bt 0l (%)

LNVERL rars

- 53 600 i 4

A

13
S é"‘*sur =

ASigy

Aeen 84|}
__ il

-R\DaEBURY ‘Expected 5. fate CondatlonS'

W Sew Fiue Sanpy Loar
g L Sumsoil KoV o N, BRAL/NG |
Lo C . . \ :
..._2‘-’09“. j-r,,é-:7 ) \ | o . Time\of Exposure: /8 afon7a's
S 7Tae FrRI | mvp SEST. g
] ;
Area sketch not to scale - | NEXT ymap nt - 780
] 2 3IE 5 [6 @7 | L8 5 110 = 12
1 Sub=] Ccondition Or N Area | Eg l¥d(1bs/ Vol.
Areal  Treatment kR | LS| ©o le@e 1 tons/ac.! (acs. )i{tons) feu.ft) Hae.rri
W 3| 2] -l / [=3] 8 F24 280 2.z
Loss fon /8 Mewpys| 53 | £ = — | /80 95" 3 Z&o 780 2335
Serveancn e Vo : ; : - F&0 $8 | 0.59
Frovce L To o0’ 54 logn & ¢ L/ ZL7 .
[BMovns |53 ol — . =180 39 8 3rz2 | /PO |04
LIarueATED SEp Vo, * - | Brp b & 24
e Totals
#E¢ = KR {LSIC P M ='Average soil loss for

‘constpdetion €ime M in tonsfac.
“®% From Table At-¥

REMARKS : FHE  AREA +3 A CArTreAL .sfa/q.sur JaurzcE mreA .

ToTALVorume |&F Joi, L0335 (7B mar) '~ CU Yos. = (& Jf)(/r-uo) o cuv Vs

E3TrMmATED JEDIMENT VOLUME REACHNG TME FPond = (0. 59)a. ¢} = L O.85F Ao, &7
or (o.8/X/608) = Brée cu. VYOS,

0 ConTRROL Jore Lo3S

TO sy TRAIAS FREAIONARLE [ A1} TS FSLOPE L mdirGTaly OAar UAN-
. - :
PRO7ECTEL OReAs

SHISLD BE RBEOUCED FTo 00 £FT G EXTENIIVE FEoED A Cr
’ ’

MULCH ING O SO0 IMAULD BE USED To REDUCE T TraAlE O ExXOoproRk.

L MULCENIN G AT A RATE oF 72 Townd psmr s cAry  REDUCE THE S0t Losx e

ABouT £ TON  PER ACRE Pel veAk. A SEDIMENT BAs/IA] SHOUCe BE COMITRUCTE)

: SifowrAl, COMITROCT cco

AS w4 ACCcoRDALEL ro Jr.{:]a..l:n R 3CDryeuT SAsial .
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o .'.:EAELE:Al;lJ:
' USDA TEXTURE ABﬁﬁEVIATiONS"UsED'INITAﬁLEA1;2$,5Ai-2b,'Aiézé N
o .: - ..c.i.ay,- olagey .- T .
“ch -';'j. =3_:   v '_'. " chanrery o RS . -
co L _ _.+_.f - : coarse
':_é R .   '1;. - ':extremely
g gravelly
.k__ | | B | o = '.cc')bbly
1 :f  [.  _,“+f'; i f._2%Tl6am, loamy ..
. m -  ” :'?f :  ':  ::-ﬁubk__ _
= [ B .._'". : | sand,--sanaf 4
eh :s1 :f~;5;:j1 u”yﬂ= _f§ha1y
el  ;f} S FEGsilty
st .'__  ..f%;;;'   -.:”:stony'
S ;SOIII;.H'E'ROD'I_BIE;ITY frasses
x A DN ctass

:iOW

gz, 024
0.28.w O.37 T'_n"_ mediﬁm

) OM43 4049 = high’
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USDA SCS ~HJ- 1972

TABLE ‘Al- 2a EROSION PROPERTIES oF SOILS IN NEW JERSEY

LAND RESOURCE AREA 144, R=175
-Soil.SefieS' Local 1, _.Tyéical : ‘USDA" T .

(alpha Mapping™ Profile Texture Cunified’ - L
Listing) -~ NoO. “{inches) " Range . " System ’ K .. KR
~adrian Jo-42 0 m - Bt A

s 42-60 S ls SP~SM, SM 0:2- .35
. Albia . 0+16 gl,estl ' GM,aC,s5C 0024 42
~16-40 gl {(pan) TGM,GC,8C 0.4 70
40-60 gl - GM,GC;8C, 0.3 53
AsBury .0~30'~ sil GL ML g/ -
"30-60 - - 1s,qgls,vgls . SM GM - - -
Atherton S 0=30 1 SM, SC MLLCL L 00.24 .42

R S30-60 scl “'sM,8C \;- 4.2 35

Bartley 0-11 l,g ryend L 0.32 0 56

- o 11-320 0 oel,1, scl - _ML,CL - 03 53

o 32-42 "81,1 _ - SM st F0.2 L35

_ - 42-60 sl,l,gsl;gl'.SM,sc- L0027 035
‘Bath . - 0<28 1,510 NS sC 0.24 42

Cgl,vstl 4 GM, GC -00.17 0 30

28-48 Lgsal SM, sC 0.2 35

gl,gsil GM, GC _ 0.2 35

4B8-60 gsl SM,5C,GM, Ge K 0.2 35

. Beatty i -.0—25 1 & . CL,-ML- _ g/ ' =

e 2560 S ls/gls - SM,GM o -

piddeford U8 - ml SRR e ~

3 ' 818 sil CUUMLL,CL T - -

18-44 ~ -sicl,e¢,cl - .. CL,CH - -

44=50 " sil,cl,sicl . .ML,CL - -

Booriton 0-6 gl,estl - ML 0,20 - 35

6530 fsl,1,sil, ML,CL “0.2 35
.gfsl,gl,g51l o e
30-45 . fsl,sil,gfsl,ML,CL; SM sc 0.2 35 ¢
. gsil L LT
45-60 gsl &M 0.2 35
Braceville 0-24 gs1 SsMyeM . Solo,2n a2
. - .24-36 g or vg, 1,818M;5C,GM " 03 53
~36-60 stratified . 8M;5P,SP-SM,GP 0.2 35
_ . ' - scg : S :
Bridgeville - 0-30 s1,9l M J0.24 42
30-60 -gl,g,s ‘SM _ 0.2 35
Burnham S0-12 l,sil 'f‘ML'CL-'V”“"” 032 26
> 12-48 gl ML, CLe 70,3 53
48-60 stone;g- -’SM 5C, GM GC 0.2 35

l/ Mapplng unlts may be inserted on the basis of the local county 5011 survey
2/ Alluv1al soil, unassigned. - : :

 June 1972
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U&DA—SCS~NJ~1972

.TABLE Al 2a - EROSION PROPERTIES OF SOILS IN NEW JERSEY'“'
LAND RESOURCE AREA 144, R=175 :

Soil Series _ _'L'ocal'l/ " Pypical’ _ _USDA _ ; o _ ‘
(Alpha ' Mapping Profile . - . Texture . Unified _ e
Listing) . oo No. - linches) '~ -Range System K - - KR

'Caflisle-._-- - '__:'.0460.': R - T - Ss

| Cattaraugus - . 0-20.0  fsl ©SM,ML,CL .. . 0.24 - 42
' : R | o sM,ML,CL - - 0.17 . 30
20~60 - . -fsl(pan) . 8M,ML,CL 0.3 - 53

Chatfield = . - - . g-28 -1 " ML,CL 0,17 30
o 28+ . '‘gneiss bedrock

Chenango . . . -0=20 ¢ © sl o SM

. S T . oo orgfslyksl’ . GM
20«30 - vgsl,gsl .- SM,GM
30-60 - - g;5,9ls  GP~GMgEMENN

oo oo
[N SN A

Chippewa - o oo 0213 o sil G 0
ey B . < .Y J'cheil,estl ML )L o0,
~13-50 - 1l,chsil{pan) ML,CL,GM- 0

Colden . .o o-f el ML, CL .43 75
- - ~8-45 | ‘sicl’ C o :

_ 4
colonie _ 0-16 1lfsqls g  SM,sp-sM 0.24 42
2 : 16-60  fshls,1Esy. g8M,sP-GM 0.2

Comly .0 L0=11 - Osial | ML,CL 0
- LT 11-20 4 sicl,l,;s8l  ML,CL,CH 0
20~27 asicl 4pan) - ML,CL,CH . 0.
- 27-407 " 008il;1,sicl | ML,CL,CH . 0

Coplay -~ o T 0.1 4 g4 ML,CL ~0.32 58
- : - A0=e0 . - fsicl,cl  ML,CL -~ 0.3 53

Cossayuna : Q=24 1,vEsl SM,ML,CL
\ gl 5C,GM,GC

» 24-480" - 4,q1 (pan)  SC,GM,GC,SM,ML
48«60 ... .. --gsl SM,GM

. Crestmore 47 S% - No-30" 1,sil  ML,CL 0.32 56
N ' : 30+ - bedrock’ C R _

Culvers t ' .. 0-16 o fsl "~ 8M,ML,CL 0
R o : chsil = - SM,ML,CL - 0

16-45 - 1 ML 0.

. chsil " ML,CL,GM 40

Dutchess « _ 0-60  .sil,1,shl,  GM,SM - 0.20 35
- : : .- shsil 3

_Ellington . . . 0=15-- 1,fs1 . ML,SM 0.24 42
SR S o - gl,gsl °  ML,SM . 0.24 . 42

15-38 1,s1 .- UML,8M © 0.3 53

- - gl,gsl : - ML,SM 0.2 35

" 38=60 s,ds o SM SP-SM, GM 0.2 35

l/ Mapplng units may be :Lnserted on the ba51s of the local county 5011 survey. : .
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STABLE Al-2a" EROSION PROPERTIES OF SOILS IN NEW JERSEY
LAND RESOURCE AREA 144 o

SSOii Series

{Alpha

- .Listing)

OFfedbn

Local ;] y

‘Mapping
~ No.

',Habkéttétown.

“Haledon
Halsey
'Haieh
.“Hero'
_ Hibernia
_Holycke
Hoosic

Kenddia

' Ristler:

‘Lackawana

'Typical-
Profile

- {inches}

0-10

- 10-46

46-60

- 0=24

24-30
30-60

0-12

12~32

32-60

0510

10-74
24-60

lo-ds

25-36
3672

0-17"

L7+

g-15
15-26

26~60

0-8"
B-20

" 20-40

0-14

14-24

24+
0-26

©26-52

Al.9

- sl,fsl
‘gsl,gfsl

gls,gsl .

1
CFs1,1,41

1

. USDA
Texture
Range-
1

5,9

sl
gsl

.511,g51l."

sil,l,fsl;

g511,gl,gfsl

R—l75

'O“ﬁnified°

- system . -
SUML,CL,SM. -
" SMML,CL " .
USM;ML,CL ..
~ GP~GM,SP-SM

- SM

SM, GM ¢

.SM,GM

ame
ML;CL*;. N 24

vEsl, sl,gvfslsm'sc

_gsl

g,98,5 &\g

gsd, gd
gl

- felf,gsl -
8,gs

gl,stl,vstl
1,scl,sl,-

" gl,gscl,gsl
~ygls,gsl;kls
Crsil o

" Bedrock

"gl,gsl N
gsl,vgsl -

S &g

sil,1,Fsl -
8ilyl L
sil,1

f.ML;SM"
SM,- _
'GP, GM,SM,SP

ML, CL
ML,CL -

SM
"3:5M ML, CL
8M :
8, GM

:_ML CL,sM,5C f
ML,CL,SM,SC

ML,CL,SM,SC

" BM,5C,GM,GC

SM,GM - =~

'ML[CL.'T

- SM,GM,ML,CL- .
© GM,SM,ML,CL
5W,GW,5M,GM,

SP,GP

ML -

©ML,ML-CL -
ML-CL, ML, SM
© ML-CL,ML,SM"

"';GM»GC

shsil -

‘vshsil .
“slate- bedrock .

1
chsil
: chl(pan)

' ML CL~ S
ML, CL GM -

ML CL :
- ML,CL
ML, CL e

'USDAfSCS—NJ—1972

2442
3 - 53
.2 .35
2. 35

- 0.22 42
0.17 30
0.2 35

S0.32 56
0.3 53

0.2 35

224 42
.3 . B3
2 35

17 30
.2 s
2 35

24 - . 42
2 .35,
2

S37 7765

32 56
73 .53
3 53
2 35

.24 42

2170 30
.2 . 35
2 35

S 0.28 .49 .
0.4 70
04 0 70

0.3 53

U0.24 42
0.2 35

0,24 :42
0,17 - 030
0.3 53

/ Mapplng units may be 1nserted on the ba51s of the local county 5011 survey..
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3USDA~S¢S*N341972

E TABLE Al-2a- EROSION PROPERTIES OF SOILS IN NEW JERSEY o
_ LAND RESOURCE AREA ‘144; R=175

Soil Series’  '-¥ Local 1/ K Typical'-_' f USDA. L
- {Alpha . - Mapping . Profile .. Texture . Unified .= - -
o Listing) oo No. “{inches) .. - Range . System S K ... KR

‘Livingston - . o0 o010  _.si;si¢i- ML,CL . - 0.49 86
S L1050 ~osic .~ /ML,CL MH,CH .- 7 0.5 88

- Lyons oo o S0-9 5 T ystsil o o CL,ML,5M,SC -~ 0,28 -~ 49
. S © 9-18 - -sil,fsl,sicl SM,SC,GM,GC, -~ 0.4
‘18-40 -~ fgl,cl ~.. SM,S5C,ML,CL

40-60 - - gl " " ML,CL,GM,GC

S o
W
~l
o

‘MarKsboro oo pe10 1 o Mn,cn
B P © gl - ML,CL,SM,SE
10-40 1,951 SM,SCAIRN)

oo o
EUN AN
NN

Menlo oo Tg-pao- 1 Y, ch
. S S o e e glLl e o0 MEGEL
L 22-40 "'gl(pan) - 4 5M,8C

Qoo
b
=
o
b

UMiddlebury ..o o oope10 . £slh o e, SCIME
s A T 10-50 ___.fsl,51l \SM SCl ML

Minoa . ... 0-30"--._511 fsl 4 MI,CL,sC ©p.28 49
R 5 ' ©30-60 7 .- 1£§,sil; %zfs SM 0.2 35

_ - Ol vsil I o :
7-16 o chsilfEhsil SM, sc,eM,6C 0.2 35

L -.'ifsh51l vshsil . R R
le+ [ -4 shale bedrock :

‘Nassau - . R ~peT shsil, ch51l 'SM,GM _-'_'0..20 35 o .

 Ne£cong:_-_- .-  ﬂ' f' _-_“ duﬁd' _ :.951,51'1'_' SM,SC“ coen 0.91 .f42'
Norwich .~ o @ gig N o sil . ML,CL 0,32 56
co L : ) ystsil . ML,CL . 0.28 . 49

0.3 53

0.3 53

A g=80 . chsicl - . -ML,CL
3 0=60 - -jvchsil'___" ML,CL

.20 . - 35

-ﬂ.ﬁﬁﬁagﬁ3f*; :T;.&__ :": “".0*16-, - ﬁstél,estl - SM
: o o : e\ .3 53

le~26 - .stsl SM
26+ - Bedrock

Otisville o0 a0 T0=10° . slygsl,gls .. SM,SP=SM,GP-GM . 0.17 .. . -30°
C S Y S 10-60 - .gls;ds SM,SP-SM,GM, . 0.2 = = 35

: : "'GP-GM : Vo
Palmyra - o T “0-18 - - -8il, gfsl . ML,CL S 0240 7 42
T e _ s1B-24 - $il T MLL,CL 0.2 . 35
S 24-40 - g&s oM 0.2 .35

1/ Mapplng unlts may be 1nserted on the ba51s of - the local county 5011 survey.

” §1‘10L;:   f : ' ”:_ . . June 1872




USDA—SCS NJ-1972

TABLE Al-2a- 'EROSTON PROPERTIES OF SOILS IN -NEW JERSEY"SZ o
: LAND RESOURCE AREA 144, R~175 e e

Soil Series Local }/ . TYpiCal' . USDA.- el
{alpha - Mapping - Profile ° ~‘Texture ' . Unified’- ..o
Listing) - 7 No. -7 . {inches) .~ uRange-“ .'j.sttem'f,.“ _?K o7 KR
' Parsippany . S =T Csil o oMnyen o lgua3to7s -
L S7-34 .cl,sicl; sic “ML,CL;CH .. .- . . 0. S C
34-60 sicl,cl,l- ML, CL,CH ' 0. ~70
.28 49

Paulina  © © o7 g=2l . 1,shl o o ML, L
. _ : . .2 35

- .21-38 - shl _ ML,CL
U Phelps S pe21 0 fsl 0 TsM W 0.
' - : 21-45 - sl S BM T g Oy

35

Pompton - - S 0-28 sl,fsl':”'._fSM' “'\‘ S BV 24 0 427
T ~28-60 . s & g - __jSM,GM 0.2
 Preaknéss o gm0 sl e 0 a2 g
R = Cooeo i 12-30 sl M 002
30-60 - ls,sl [~ SMySP-sM . - .. 0.2 - . 35
- gls s h  GM,SP-SM. - 0.2 .35
T o > . O R
- Rayiiham - S T0-28 sill o4y ML, CL o 00491 B6
i AR : 28-60 . _mdlpvfsl ML, CL 0 .04 70
" Red Hook : o om10 0 (o fs W gv,sc - 0.24 0 42
y o 0T 10-35 0 Neil ) CUML,CL: o 0 0.4 ~70
Rhinebeck - ST, sil,sicl Q,-ML CL,0L . G.49 86"
: ' S L2-300 sicl,sic 7 CL ML~ = 0.4
3040 sicl,sil, vfleL ML BN | )

70

Ridgebury " : Y 4 0-16 sl,fsl,l ey sm,ML,sc:'u L2 42

e S SN - vstl,estl .- SM,ML,SC-.- . = 0.24
‘16=40 - .-gl,gsl -~ 8M,8C . 0.3 53
40~-60 - .gsS,s . . BM,GM .- 0.2 .- 35

Riverhead 47 O W sl .. 0 osMysc oo erp.28 490
' - —_ ©gsl. o ' SM, sC SO c0.20 35
9-34 fsl, slgsl,.-uSM sC ' 0.3 53
| gfsl = - e
.34-60 ‘1s,s,915,gs  SP- SM SM GP—GM 0.2 35
S : ooem _ S

Rockaway -~ .0 77 =30 1 :1-ML sM,sC. 024 a2
SR _ : ' o © . gsl,gl;vstl, ML,SM,SC .. ~.0.17 " .30
e ©vstsl,estsl “:,-; R I L S
_ 30-60 . gsl . -sm-Scf U002 e 38
Rockport - 0-10 shsil " :_ _:ML oL Lo 0u200 35
: ' -10-36 ~'sicl,sic ML CL,MH CH _-'0.4 70
Rock e o

.241;'_42.
.3 .53
.2 .35

CROE 1 L0210 1 -1.'3_rg_l-ﬂLQCL f;' S
e e o 10-36 . 1,sil . oML,CL
.. T _ : ) 36-60 fs j_ e SM

._l/ Mapplng units may be - 1nserted on the ba51s of. the local county so;l survey.

“oc:o =
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. USDA-SCS-NJ-1972
" TABLE Al-2a EROSION PROPERTIES OF SOILS IN NEW JERSEY .
S LAND RESOURCE AREA 144, R=175
' uUSDA -

TLocal 1/ Typical =

;i/t1Ma§§ingﬂgﬁi£s may be inserted on the

Do Ai;l?

 Jine 1972

bagis of the local couniy s0il survey. ..

Soil ‘Series’ - 1 : _ :
{alpha = . . . Mapping - Profile - Texture " Unified _
o . o Listing) - . i Na. ~{Inches) _Rahge System SR KR
scio 0-40 - sil ML, CL 0.49 = 86
_ .. 40-60. - sl SM 0.3 53
Sloan .. L 0-45-7 . sil,sicl | - ML,CL - =
: 4560 gsl. . SM
' Stephensburg 0-19 shl ML 0.28 49
S © . 19-26 vshl .~ . -~ GM,sM 0.2 35
T 26+ shale bedrock - -
. Swartswood 0<30 - -gfsl,qgls,vstsl SM,S5C 0,17 30 o
30~60 gfsl{pan) 5M, SC \ 0% 3 53 S T
Townsbury 0-13 1 SM , ML 0.24 - 42 o
el sl Sk, M 0.17 30 SUTI
13-36 | SM, ML, SC. 0.4 70 )
coogl oo [ sM, M, SC 0.2 53 S
30-60 gsl U\ sM 0.2 35 R
et ' - N i . : B
~ Tinkhanndck 0~-18 gl,vgl SMyGM , ML 0.17 . .30 o
o 18-32 - vgsl GM, SM 0.2 -35 : _
32-60 sdas N SM,GMSP , GP 0.2 35 S
: . N\ S
Unadilla - 0-10 visl ML,CL 0.49 86 -
10-60 4\ sil,vEs}¥ . ML,CL 0.4 70 .
60-70 1\ g & & - 'SP-SM,GP-GM, 0.3 53 o
Cvalois 0460 ‘@&hl “ML,CL 0.17 30 .
wWallkill . 0<B Va1l OL,CL,ML,SM,SC. 0.32 .56
S 8023 -sil 'CL,ML,SM,SC 0.4 70
23-60 muck & peak OL,Pt 0.4 70
Washington 0-9 71,811 ML, CL 0.32 - 56
) N vstl . ML,CL 0.28 49
960 ©1,sicl,cl ML, CL 0.3 53
Wassaic = 0-14 . "8il,1 ML,CL 0.32 56
. ~ . gl,gsl SM,SC,GM, GC 0.24 42
14-23 ‘1,81 SM,5C, ML, CL 0.3 53
: _ gsil GM, GC 0.2 35
23+ - Bedrock
' Wayland .o 0-7 . 7eil OL=ML,CL 0.32° 56
o 7-38 sil ML,CL 0.5 B8
38-50 stratified . "ML,CL,SC,SM,GM, 0.4 70
o sil & fsl GC
Wellshoro - - 0-11 U sil,fsl,l SM,ML,CL 0.28 49
o R chsil 5M,ML,CL 0.20 35
11-22" 1,sil . .. ML,CL 0.3 53
22-60 £sl,s5i1;9l - 5M,SC,ML,CL 0.3 53
C {pan} : .




- USDA-SC5-NJ-1972

TABLE ‘Al-2a EROSION PROPERTIES OF ‘BOILS IN NEW JERSEY_.
-~ LAND RESOURCE AREA 144 ; R= 175 ' )

S0il Series Local - 1/  Typicidl w~'USDA Gl
~(Alpha ' . Mapping - - Profile’ . 'TexXture . Unified ..~ e
- Listing) . . No. | _ {Inches} - Range. - sttem £ : K KR

" ‘Whippany e C0-9 - sil CML,oL - 0.43 75
R : ' - 9-60- " .- Bil 51cl,51c ML, CL CH s 0v4 70

42

C 42
35 .

35

Whitman - o i .. p=10 - Esl, sl lvfsl OL,5M, ML 0
: ' : _ Co vstl,estsl _ o0

. 10-40 . fsl,sl;1 _'_SM,MLwCL';”,fH 0.

40-60 - gsl T oBM N RS |

49 86
4 70
4 .70

Woodglen S pkl0 o1 T T Mn,eng o
AR 10-36 °  sicise - ML,CL,MH,CH (B -0
" 36-60 l,cl - - MLg CL\ _ o

‘Wooster ' a . o0=32 - 1,8il,cX j_~ ML,CL-'~ o 0.32 .56
Sl ' : . -~ gl,chl;gsily MLJCL | - . . 0.3 53
o chsil, gcls chcl b : o
32-60 . - 1,sil, chl, : ML CL; SM SC o030 B3
©oochsil . R
Lgl,g51l\‘.

. Wurtsboro o o=18 0 fsl. 4 ..Q_HSM,SC

| ws
gfsl . -/ 5M;SC

30
53
35

. .
N W R e
~ e

B ~ 18-60 [ Fsidpany 8M,5C
ST ] pofsl) sM,sC

-1/ dapplng anits may be 1nserted on the basis of the lbcéi-édﬁntfléail éurvéy;f 

Sooo.
. :

June 1972
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USDA SCs- NJ 1972

'TABLE Al 2b EROSION PROPERTIES OF SOILS IN NEW JERSEY
LAND RESQOURCE AREA 148 R=175

' Soil Series . . . Local ;i/.E Typical .:._USDA DA IR
{Alpha .7 .-Mapping . - Profile ' 7 Texture = Unified ~ = - :
Listing) -+ .. No. © ... {Inches) : .~ Range . System . - K U/ 0 KR

3 957

Abbottstown L L0200 T Usilet o ML ,CL 4

L : .4 .70
1
3

0
20-=38 ~sil{pan) -~ - ML,CL . -0
38=48 .o .. shsil ‘ML, CL 0.
Lo oshl _ "SM,GM ' : 0

- 70
53

56
49
53
53

CAmwell ool o0 0o el gdl s T T ML, CL, 8C 0
) R DU S e 'gsil K :. ML,CL, SC 0
010-23 . 0 Ursil,sicel,;gsilML,CL _ 0.
23-41 . gsicl,ksicl ML,CL 3 0
S S wgsil L GM, GC “ ;
41-53 . kfsl,gsil, ML,CL,GC 0.3 " 53
- gl o \ N e
“Annandale oo 0 o 0=10 0L 7 ML EM 0.2
CUL10<32 7T 1,el, 801 ML )CL: © 0.4
RS ol . glygel,gs@l ML,CL . ' 0.3 .53
'32<44 - . ‘same .as,7-32 ‘inche® with pan.0.5
44-60 . sl AN NSM, ML 0.3
' S ogsl B s - BM,GM 0.2

Athol . : : e 010 gl 5M . 0.3
. o : 10-38 L fgiclg@IN T ML, CL . 7 0.3 : _
4 'gel - . - BM,SC 0.3 53 N
38~60 4\ . sicl,c¥ - . ML,CL ' oo 0.3 53 L .
L ..---ﬁ-gsl,gl__:-' ~5M,SC,GM, Ge 0.3 B g

CoBartley oo i DT el 40 N ,g X -_;ML,CL 0
Col B 11=326 el scl " ML,CL o
W82-42 0 4s1,1 7 8M,5C B |

42600 's1,1,9581,gl SM,SC | 0

Bedington = - T Q “0-9 © “shsil ML,CL 0
i : ©9-35 “.shsil,shl- ML ,CL 0

_ O o sil “ML,CL : A 0.

H35=B6 - - vshl,vshsil ML S0

- g . shsil CL 0

66=72" ¢ wesh - ... GM 0

Berks . .00 o 40 .0 0«8 . shsil,chsil - GM,GC,ML : 0.2
: : S L ~ .. 8«20. .. sh to vshsil SM,GM,GC -~ . . 0.2 . 35
- 20=30 - - - wshsgil . GM,GC,SM 0.2
30+ : -shattered 0.2
SRR B 7 7 shale T L
 Birdsboro .o . 0-16 =~ .- sil,l1 °  ML,CL,SM . .- 0
: o ' o 16-48 “giel,el . - CL,ML,S5M : 0.
C48-60 ~s8l,s,g - GM,GC,5M,GW" 0
: L “sicl,l 7 CL,ML 0
Bowmansville - . : ©0-8 7 7gil - 0 ML,CL 0043 :
L e : Coo - 8=32 .sil,l,5cl: ML, CL - _u_' 0.4 - 70
- 32-60 - . .silyscl,sl’ - ML,CL o 0.4 -
e : : ,g S 0.3

l/ Mapplng unlts may be - 1nserted on ‘the ‘basis of the local county so:.l survey. o ) . L

Al 14 _':"5-; o gune 1972




. USDA%S5CS-NJ-1972

' TABLE Al-2b EROSION PROPERTIES OF S0ILS IN NEW JERSEY'
LAND RESOURCE AREA 148, R = 175 -

S6il Series Local 1/ Typical _USDA

(Alpha. Mapping Profile " Texture . Unified - S
Listing) - : No. (Inches) ~ ~ Range . System - K . KR
Bucks - - S - 0=-21 . ..sil . . ML;CL Sl 00.32 .56
' ' . 21-36 - sicl,sil . - ML,CL,H Ce D4 70
36~52 .shsil,vshsil ML,CL,GM,GC 0.2 35
Califon _ 0-10 1 ML ,;SM 0.28 .. 49
' o : "gl,gsil,vstl SM 0.24 42
10~32 "1,cl,scl ML,CL 0.4 70
' gl gcl,gscl ML,CL = ¢ S 0.3 .53
32~44 same as 10-32 but with pan- 0.5 88
44-60 sl SM,ML 0.3 53
gsl - ~ 85M,GM 0.2 - 35
Chalfont 0-18 sil L ML, CL \5- 0.43 75
o vstsil ‘0 - ML,CE™ 0.37 - 65
18-50 ... -sil,sicl KR MLCL 0.6 105
' 50-60 . . ‘shsil,shl@™™ " ML,GM 0.6 105
Cokesbury _ : _ 0-15 1 . ML,CL,5M 0.32° 56
_ T gl ,vEtl,8stl SM,SC 0.24" 42
15-25 cl/fsicl MIL,CL 0.4 70
25-48 Lpsl . F ML,SM 0.5 - 88
48-60 Jgl ' . .“8M, 8C 0.4 70
e e N : B
Croton ; : 0-18 sil ... ML,CL- 0.43 75
. : : : vstsid ..o ML,CL .. 0.37 65
18-36 sillfysicl . . ML,CL,CH - 0.5 88
S 36-48 \ sh51l shsic¢l ML, CL SMSC -+ 0.4 70
48+ . Shale bedrock L T
Doylestown . 0-20 4. sil ~ -ML;CL.U--_ : 0:43° 175
: 60-48 Sosil - U MLL,CL LT o -0.6 105
shl U GM,GC T . 0.4 70
Duffield . Q. 0-10 sil © 7 ML, CL 0.32 56
: ' . veil, vr51l ML,CL e 0,28 49
10-36 | sicl . ML,CL,MH,CH ~ - 0.3 . 53
36-60 . sicl ML,CL - - R 7 70
- shsil =~ "ML,CL - 0.3 ‘53
Dunellen _ 0~-15 1,sl . TML,BM : 0.24 42
o o gl,gsl S ML, SM S n.24 42
15-38 1,sl 0 ML,SM ¢ oo 0 00.3 153
. o gl,gsl ... ML,SM I 07 0.2 35
‘38-60 8,98 | ‘SM,5P-5M, GM ' 0.2 " 35
Edneyville i 0-11 estl,gl,stl}-ML,SM" e 0024 42
' - L vstl T e '
11-39 ‘sl,l,scl .. ML,5M;SC 0.4 70
gsl,gl,gscl ML,SM,sC .~ 0.3 . 53
39-65 gsl 5M,GM T DL 2 35
Hazleton’ _ . 0-9 chl,vstl .- . BM,GM - - ..0.24 42
- _ ' ' o 9-40 chl L7 SM;GM T I0.20 35
. S X _ 140-50 ©wvehl oM SOl 0620 035

.l/ Mapplng units may be 1nserted on the ba51s of the local county 5011 survey
: B o ‘June 1972

Al.15




USDA-5CS~NJI~1972

*'TABLE Al-2b EROSION PROPERTIES OF $OILS IN NEW JERSEY
LAND RESOURCE AREA 148, R=175 :

Soil Series . Local 1/ Typical ~  ° USDA-

{Alpha - ‘Mapping Profile ./ Texture | Unified .
- Listing) T No. {Inches} - 'Range System K KR
Klinesville _ 0-13 ~ 'shsil,shl, GM,8M, 5C ML 0.20 35
. o - ~.....shsil,vshsil
13«18 -~ wvshsil,vshsl GM,GP 0.2 35
18+ .- +8hale, Bedrock
Lamington : _ 0-10 . sil ML,CL 0.43 75
: " 10-23 . sil,sicl . ML,CL 0.4 70
23-45 cl,sil,l = ML,CL 0.4 70
T 45-60 s,51,s5il " SM, SP~SM 4MT 0.3 53
Lansdale - _ 0-14 " 1,8l SM, 5C,ML,CL nDH28 49
: ' _ ‘chl,vstl SM, SC, MLICL 0.24 42
14~30 scl,sl SM/sC 0.3 53
-1 - ML LEL 0.4 70
30-45 7 “c¢hsil,gsl ML, CL 0.3 53
45-60--° .. " chsl,gsl,fsd  SM,sC 0.2 35
" Lansdowne . - .. o-10" . - 1,sil ML, GL 0.43 75
. SRR 10-26 cl,sicd \\'CL,CH 0.4 70
26-40 - 1,sicl ML, CL 0.4 70
© ' 40-60 © shsdel - ML, CL 0.4 70
Lawrenceville . p-28 $i1 N ML, CL 0.49 86 :
: ' 28-60 - £ sil ML, CL 0.6 105 .
' sl,vfsl M, 5C 0.6 105 .
Legore . .- . - 0=g07 gl _8M,GM 0.20 35
e : : 824 4 oy . ' . ML,MH,CL 0.3 53
' ~ -lgcl,gl;gsicl 8M,SC 0.2 35
24266 . 41,sil,sicl ML,CL 0.3 53
: gl,vgl,gcl 5M-5C 0.2 35
Léhigh o 0-14’ - - sil ML,CL 0.43 75
' ' B ' chsil,vstsil ML,CL 0.37 65
14=30 . = <chsicl ML, CL 0.4 70
30-42 " ‘chsicl,¥chsil ML,CL,GM 0.3 ek
41+ -Shale Bedrock
Meckesville © _ - 0-~10 gl ML,CL T0,.28 49
- 10-31 cl,1l,scl, ML, CL,SC 0.4 70
sicl (g}
31-38 1 ML, CL 0.4 70
3g-60 - 1,sel,ly,k) = MI,CL,SM,SC 0.3 53
Mount Lucas = : : 0-9 S sil ML ;CL 0.32 56
: vstsil . . ML,CL 0.28 - 49
'9=32 l,cl,scl,sicl ML,CL 0.3 53
32-60 1 ML 0.4 70
.5l SM-5C 0.3 53
Neshaminy™ = - . - ~0-14 sil ML,CL 0.32 56
' : : ' 5 0 wstsil,gsil ML,CL © 0.28 49
©14~54 . "7 sicl,cl ‘ML, CL 0.3 53
' scl, sl SM, SC 0.3 53 . >
:54+ . Diabase Bedrock

1/ Mépping:ﬁnitsfmay'bé inserted on the basis of the local ¢ounty soil'survey.

'AliiG oL . June 1972°




USDA-SCS ~-NJ-1972

‘TABLE Al-2b EROSION PROPERTIES OF SOILS N NEW JERSEY
LAND RESOURCE AREA. 148, R=175 e

Soil Series Local
(Alpha Mapping

Listing) No.

Nixon -
Norton
pParker
Parsippany
Pattenburg
Penn -
Pope
Quakertowh

Raritan

v

Typical USDA - LRI
Profile . Texture - .- Unified
~ {Inches} ~_Range . System o
0-12 osil,l,;sl 0 ML,EL,SMO
12-45 sil, 51cl ¢l . ML, CL
- 45-60 sl,sil,s . _:SM,ML]_
- gsil,gs : _'SM,ML_
0-14 sil,l © ML
14-63 sicl ML, Cl
63-70 sil o ML
vgl,shl ~ GM
L 0-40 vgl,vgsl,gsl, SM,GM,;GP . B
k1 Y .
- estsp A \ .
40~60 vstl vstls, GM
“stsl,stls : {
0-9 - 1l,sicl,§il = ML
‘9-50 sicl,cl MLHCL
50-~60 sicdl,c1I N\ ML,CL,CH
T 0-7 lpgl,dgl - - ML,SM,GM _
- 7-30 vglyl,cl,écl ML,GM,SM,SC
30-60 ‘glg v@i gsl GM, SM
Tvgsl
0-8 L oML
_ "~ shsil j.-" ML,CL "
g-30 A sil o .ML,CL -
\ " shsil, 51cl SC+8M
30+ Shale Bedrock - -
0-12 £sl S osM
12-46 f£sl,1 . .- .. SM,SC -
A6-60 s,sl,g6,981, . SP-SM, SM,GP=GM,
- vgs,vgsl GM
0-16 sil o wn _
chsil : LML
16-32 sicl © . ML,CL- -
32-438 chsil,cl ML,CL
48+ Sandstone Bedrock
- 0-14 . sil o MLyen
©14-43 cl,sicl ._"ML,CL,CH.*;.
43-60 stratified - SM,SC e
: s,fsl S BPyBM
c,sil,1 . ML,CL,CH::

H

0.20 .35

3 75
88
70

2 56
53
35

2 56
8 .49
53
53

375
53

35

35

53

1/ Mapping units may be inserted on the basis of the local County soil survey

Al.17
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| | | USDA~SCS-NJ-1972
TABLE Al<2bh EROSION PROPERTIES OF SOILS IN NEW JERSEY.
LAND RESOURCE AREA _143,- R=175

Scil Series = " Local 1/ Typical -  USDA
~ (Alpha - 'Mapping Profile | - 'Texture Unified : : o
- Listing) No. (Inches} = -~ _Range . System . K = . KR

Readington- ' .. .- . 0=12 0 . gil -0 ML,CL :
. I : ©ool2-40 o sil,siel ' -  BM,SC,ML,CL:
- 40-50 - sil ' ML,CL
. . wv,sh,sil - - GM
50+ : Shale Bedrock

OO OO
(W = =
~J
o

Reaville : 0-13 sil . ML,CL
: S : "+ shsil : ML,CL
13~23 ©“shsil . ML,CL
o _; S -GM,GC
23+ - .- ~'Shale -and Silstone .
o - Bedreocck N

oo oo
. T

" Riverhead - R C0=9 “sl _ § SM,S5C 0
S o7 o iigsl ool USM,S8C L0

9e34 0 o fgl,slgsl  gfs18M, SC . 0.

'34-60 . ' ls,s,gls,ds SP=«8M,5M,GP~GM 0

GM
I S Y e . _
.-Rowland - _ oo.0-44 0 51l U 47 UME,CL 0.43 75
S ' T sl sicdn SM, sC S 0.4 .70
44-60 - | gkratified SM,GM S 0.3 53
o : 0.2
0.4

8 49
0 35
53
35

8 s g N sP,GM '35 B
‘sil j ML 70 .
o mioga ' 029 W fsra® . ML,CL,sM 0.49 86

e ST T 9-24 S psil,l,fsl .. - ML,CL,SM o 0.4 70
_ S S24£60 47 “wgls : ... BM,GM o 0.2 35
Turbotvilles . SMe-80. . 41,sil © . ML,cL . . 0.43 75
. 50=60 . 1,81 - . ML, SM 0.3 : _53
Washington . - @ & 0-9 - .. 1,sil - ML,CL - 0.32 .56
e R W oo wvstsl oo 0 ML,CL o 0.28 40

9=60" S7l,sicl,cl . ML, CL 0.3 53
Cwatchung . 47 S 47 0-9 - sil . o o ML,CL © o 0.43 75
e : - : | 946 - -c,clysicl ML,CL,CH _ 0.4 70
46-60 -sil,sicl,1 ML ,CL 0.4 70

Whippany = . .. ~0-10 - sil ML,CL . 0.43 75
_ O 10-60 . - sic,c,sicl ML,CL,CH,MH 0.5 88

| pVa Méppi.ng anits méy be inserted on the basis of the local county -soil survey.

~ June 1972
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Y SDA-SCS-NJI-L972

" DABLE Al-2c EROSION PROPERTIES OF SOILS IN NEW JERSEY
LAND RESOURCE AREA 149, R =200

. Soil Series Local 1/ Typical USDA

{a&lpha Mapping Profile Texture 'Unifiéa L R S
Listing) No. ~ {Inches) -~ -_ Range - . System’ - oK o KR -

adelphia .- 0.14  sl,fsl,1 . ML,CL;SM,SC. - 0.32 64
- 14-37 1,scl,fsl - . SM,SC,ML,CL. - 0.4 . BO
37-60 sl,1s S e g2 a0

Atsion . ' - 0-16 s,fs . .5P,sP-5M -:; 0,17 - 33
' : . . 16-60 s,1ls .. SP,5P-5M 0.2 40

Aura - _ . 0-13 sl,1 o sM,ML;@h . -0.43 B6
- - gl,gsl S o8M,SC Ny 0.32 60

o _ Sls _ SP-5M,SMgw - . 0.28 40

13-59 - - scl -0 T8M,SC 0.4 - 8BO

: _..gscl,gsl . - GM,GC U0 L3 60

59-72 . scl,sl JL L SMgSEREN o EvYDGd o B0

gsl,gcl . 4 5M,SC,GM,GC 4 0.3 .- 60

1s S 8p-gM a4 0.2 40

Barclay - C 0 o-1a . fsl,lfs  glEMin 0049 98
L e o © 14-40 vEsl,fslf - 8My- T . 0.4 B0
40-60 © fs,lfs \ . SMBP-SM . 0.3 60

Bayboro - S 0-14 csl,sild WML . 0 0.37 74
g o . . B S14-64 S C,Cl,SiC ] CH,CL,MH 0.2 40

Berryland 0-12 [ s, s N _;:_.'S?;SP4SM” 0017 0 34
: . ' oo 12-72 sils,sl) .. - 5P,5P<5M 0.2 . 40

Bertie’ _ oo 0-14 s 1491 0 ML,CL CL0L37 T4
- : l4&40 ‘sil,sicl,l  ML,CL: .o 00400 B0
40-60 “Ostratified - /SM,SC,ML " . i.0:300 060
1 sl,1,1s e T e L
gsl CoUeM e 02 A0

oBibB - d=28 s1 to sicl ~ ML,CL,S8M .~  0.32 64
S ' 28460 . highly variableSM,GM,CL" * 0.20 .40

Chillum . W 0-28 0 sil S UMELeL. 0.3 _
’ : 28-60 " gsel,gl ST BMysC oo o DL3 60
gsl S GMo o002

Colemantowd . 0-14 1 . ML,CL,SM . 0.43 . -
:  14-30 scyscl. o ICL,CH,ME T 0.4 0 8O
.. 30-60 .sl,cl,scl . - SC,ML,CL B L

Collington oo o s0=137 0 o Usl,fs1 0 S 8M/8C,ML
o R N T 1s L 8M o

T .13=32 scl,cl,sl,1 . .8C,SM,ML,CL- . .

32-60 sl,ls ..isM,sC

o
u
N

" .

o0 OO0
RN S TR
o
o

Colts Neck o o 0.14 sl _ ~8M .
1s - &M
- 14~34 secl,sl,l - . .8M,S8C . .
S34-60 sl . .o ooBMe

coo o,
« .
EEVERTS N S
=13
a
o

. 1/ ‘Mapping units may be inserted on the basis of the local county soil survey.

June 1972
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S6il ‘Series

USDA-SC

TABLE Al 20 EROSION PROPERTIES ‘OF SOILS IN NEW JERSEY

1/ Typical

LAND RESOURCE AREA 149, R=200

S-NI-T97T

_ - Lecal USDA :
B {Alpha . . .°.7. Mapping Profile . Texture Unified _ _

Listing) ’ .. No. (Inches) - Range System K KR
Donlornton 0-12- £s1 ML,CL,SM,SC  0.43 86
- .12-40 - sc,cl,sic ‘CH,CL,ML 0.4 80

- 40-60 ‘sg¢,sicl,cl, 1s SM, SC,ML,CL 0.3 60

Dowfier 0-16 sl SM, SP-SM - 0.28 56
‘1s SM 0.20 40

16-30 sl : SM 0.3 60

30-60 -,s,ls_._. SP,SP-5M 0.2 40

Dragsten 0-14 jjfsl s1,1fs 5M,SC,ML 028 56
- 1430 - .s8l,scl 5M,S8C,CL 0.3 ‘60
30-60 ls,1fs ‘5M g.2 40

 Elkton 0~10 sil,sl,1 ML ,CL,8M 0.43 86
10-36 'sic,c cHCL,MH 2 0.4 80

36-60 -'51C,51cl,scl CSC SM,CLJCH,MH 0.4 80

Evesboro . 0-60 “ls,s,fs s, 5 0.17 34
. Fallsington - 0-14 s1,fsl)l SM,5C,ML 0.28 56
14-35 _sclgs - 8M,SC,ML 0.3 60

35-50 s,ls,sl',\ ‘EM, SP-SM 0.2 40

Fort Mott - 0-24 5,18 SP-SM, SM 0.20 40
24-40 Y sl 5M 0.3 60

40-60 5 . 8P-SM,SM S 0.2 40

Freehold = - 0-14 “£slysl,l = . SM,ML ©0.28 56
_ 1s,1fs SM 0.20 40

14-32 ‘451 ,scl 5M, 5C 0.4 80

32-60 ‘stratified SM 0.2 40

ls,fsl

Freneau 0-60 el SM,ML 0.28 56
Galestown 0-60 1ls,s 5M, SP 0.17 34
Hammonton 0-18 T8l SM 0.28 56
_ 1s .~ 8P-SM,SM 0.20 40

. 18-36 sl SM 0.3 60

‘36-60 ) .5 lS,gngls ‘5SP-5M, SM 0.2 40

" Holmdel 0-14 fel,s1,1,1fs  SM,ML N . 0.28 56
s 14-36  sl,scl,l SM, SC 0.4 .80

36-60 “ls,sl _ SM 0.2 40

Howell 0-14 fsl,1 SM,ML,CL - 0.43 86
14-35 cl,sicl . CL 0.4 1)

35-60 ¢,sic,sicl MH,ML,CL T 0.3 60

'Keansburg 0-30 - s1,fs1,1 ° ~ ."SM,ML,SC 10.28 56
- 30-60 sl,1 T osM ' 0.3 60

_]__/ :Mapping units méy b& inserted on ..the basis of the local county ‘soil survey, .

June 1972
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: USDA-scs-NJ 1872

TABLE Al-Z2c EROSION PROPERTIES OoF SOILS IN NEW JERSEY
LAND RESQURCE AREA 149, R=200

. Soil Series Local 1/ Typical Usba o
{Alpha Mapping " Profile Texture . Unified - - :
Listing) No, (Inches) Range . System -~ K . - KR
Keyport 0-10 gil,1,fsl,sl. SM;ML . " 0.43 86
10-44 c,sic;cl - CL,CH,MH .- 0.4 . 80
44-72 sicl,sic .-_QJCL ML MH S04 T80
Sandy Substratum 44-72 scl,sl &M,8C,MI,CL 0.3 60 2/
Klej - . - 0-40 is,fs M, SP-SM, SP 0.17 34
: . S 40-60 _ ls,£fs, lfs,sl SM,SP<SM,SP . 0.2 40
Kresson _ © 0-10 1,s1,1s,£s1  ML,CL;SMy8B-SM 0.43 86
10-45 sc,scl ML ,MH,CL,CH 0.4 80
- 45-60 sl,1 . '8M, SC,ML,CL 0.3 60
Lakehurst = - 0-60 s,fs ”.SPgSPDEM'_’ 0.17 34
Lakeland ~ 0-60 ls,1fs,s . SMEse S 0:17 34
Lakewood | . .0-60 s,fs ‘$B,Sp-sM - 0.17 - 34
Lenoir = S 0-10 - sildl,tsINB - SM,ML 70,43 86
- -10-60 " sicl,c,81ic,el CL,CH,ML,MH 0.4 . 8o
Sandy Substratum . 40-72 scl/8h SM, SC,ML,CL 0.3 60 2/
. Leon - 0-16 s . SP,SP-SM . 0.17 34
: le-60 s,1ls SP,8P-SM = 0.2 40
Lenoir - g-10 1,sil .. . ML,CL" " S0.43 7 86
~L0-40 ic,sic,ecl .7 CL,CH,MH .- - 0.4 ...780
4060 o e¢l,sicl - - CL,MH,ML .- - 0.4 - ‘80
Lincroft | _ ~ 0-60 ls,s ©sM,sP-sM - 0.17 . 34
Marlton 9=14 - ~sl,fsl SM,5C- - 0.43 86
) 14-45 - sc,scl © ML,CL,MH,CH - 0.4 - B0
45-60 - s8l,scl .. BM,S8C,CL,ML 0.4 B0
Matapeakef’ . 0-16 - sil,fsl,l -  ML=SM,CL _ -0.32 64
16-34 sil,sicl . ML,CL 0.4 ‘80
34-60 s,1s,s1,1 8M,SC,CLyML - - 0.3 60
gs S
Matawan 0-20 sl,1s,£s1 ~ sM,sc . 0.32 64
20-60 cl,scl,sc,sl CL,SC,5M 0.4 80
Mattapex o - . 0-14 sil,1 ML,CL : 0.37 74
i 14-40 sicl,sil,cl . ML,CL': .. 0.4 80
40-60 sl,1ls,s,1 - - SM,SC, CL ML 0.2 40
gs R S _
Matlock 0-10 1 Cwp,ch o 0.43 se
: . 10-35 o sc,s¢l - ML,CL,MH,CH -~ 0.4 80
35-60 Tsl,l - 8M,SC,ML 0.3 60
. L/ ‘Mapping units may be inserted on the basis of the local county s0il survey..
2/ 'Data for sandy substratum. : S : .

Al.21 R R b ” _;;""; ~ June 1972




USDA-SCS-NJ<IF72

i TAELE Al- 2¢ EROSION PROPERTIES -OF SOILS IN NEW JERSEY
LAND RESOURCE AREA 149, R=200

Soil Series .

l/' Mapplng unlts may be inserted on the bagis of the local county soil survey.
S : : : June 1832

Typical

Al 22

USDA

(Alpha Profile ‘Texture Unified .
Listing) (Inches) = - _Range _System K KR
‘Monmouth 0-11 . fsl,1,1fs SM,SC,ML,CL = 0.43 86

11-40 © .sc,scl . CL,SC 0.4 80

40-60 .s5l,scl,sc SM,SC 0.3 60

- Nixonton - 0-14 - £sl,1fs - ‘&M 0.49 98

l4-40 wfsl,fsl .. SM 0.4 80

40-60 1fs,ls . 5M,SP-5M 0.2 40

Osier 0~60 's,fs,15,1fs  SM,SP~SM 0.17 34

Othello 0-14 ©sil,1,fsl,siclML,CL 0,37 74

' 14-34  gicl,sil ML, QI 0.4 80

34-60 sl,1ls,scl SMgEC ,CL 0.3 60

‘Pasquotank - 0<30 ~ vfsl,fsl ML, SM 0.49 98

30-60 - . vfsl,sl,ls ML), SM 0.2 40

‘Pemberton 0-24. - s,ls U\ sM,sBsm 0.20 40

S 24-34 51 T UN.SM SC 0.2 40

34-60 “s,1s 8M, SP-SM 0.2 40

Plummer 0-46 -g#fs,ls,1fs 4 SM,SP-5M 0.17 34

46-60 gl ,sglli ™\ SM,SC .30 60

Pocomoke 0-28 sl,l,fsd,1s, SM,ML 0.28 56
: : : 1fs

28-60 ls,s SM,SP-SM 6.2 -S40

Portsmouth 0426 511 ML, CL 0.28 56

26-60 fs,cos SP,SP-SM 0.2 40

Rutlege 0-18 ~1s,1fs " SM,SP-SM L0.17 34

18-60 " s,fs,ls,;1fs - SP~-SM,SP,SM - 0.2 40

St. Johns 0=12 s . . ' &p,Sp-sM 0.17 34
- - 2= s,1s,81l,9s8 - 8§P,8P-SM 0.2 40

sassafras 0.14 - fsl,1;sl SM, ML 0.28 56

1s,1fs SM 0.20 40

- gsl SM,sSP 0.24 48

14-36 scl,sl,l SM,SC,CL,ML - 0.3 60

36-60 sl,ls,fsl SM 0.2 40

.gsl,qgls SM,S5P,S5P~SM - -

Shrewsbury 0-14 sl,fsl,1 .SM, ML 0.28 56
14-30 scl,sl . 8C,5M,CL 0.3 60

30-60 s,1s,sl SM, SP~SM 0.2 40

Tinton 024 - s, 1s SM,SP-SM 0.20 40
| 24-60 s,1s SM, SC, SP-SM 0.20 40
Weeksville: ~0-14 fs10 ML, SM 0.49 98
. _ S 14-44 “'5il,fsl ML, SM 0.4 80
44-60 vfsl fsl,scl ML,CL,SM 0.4 80




USDA-SCS~NJ-1972

TABLE Al—2c EROSION PROPERTIES (QF SOILS IN NEW JERSEY
LAND RESQURCE AREA 149, R=200
50il Series Local 1/ Typical USDA
(alpha Mapping Profile Texture Unified
Listing) No. (Inches} Range System K KR
Westphalia 0-14 £sl,1fs SM, ML 0.49 a8
14-28 fsl,1lfs, 5C,8M,ML 0.4 80
visl
28-60 fs,lfs,fsl SM,ML,S5P~5M 0.3 60
Woodsmansie 0-17 ] SM, 5P-SM 0.20 40
17-30 sl SM, 5C 0.2 40
30-60 5,1s,sl SM, SE-6M 0.2 40
Woodstown 0-14 sl,fsl,1 SM#5C,, ML Q.28 56
ls SM 0.20 40
14~-36 scl,l,sl SM,CL, SC ML 0.4 80
36-60 s,ls,sl SM#/SP-SM 0.2 40
gsl,gls SM, SP-SM

1/ Mapping units may be inserted on the basdls af\the local county scil survey.

Al.23 Revised september 1979




S| oOVT@e—ee o, — MO G o e ) U e e 2 ED T O b
Y ey oY Dol Cd ©ni CF 471 EF Y e e LY W) ot o
[
!
Lam) 0 — wF WD o Oh €2 2 or= =R P LY O Foa €73 LT3 e N0y
- il A N . o L7 U e A = o
=3
wr
o Wwer D e = =r LD L L P T W of £ e Y R G LEY 6Ty O e
o R An o T R W Y e e WG L
el
-
@
-
| mVwem oD vl s -~
. — T U e el s
o
Y
S| WU W ra e D DY RS D D o e AT 5
« R e e b £ i ey 0 w
Wl ey er w0
o [
i
a
2 @M O WM e ) WL e I N o) n
. PRI e PRI SN O Cdgeming a
[ N e R w o o b
o e
O e CR e re € e Y
@] —curarmer e e or
=
L) 00 N T O Lo B g B ol F o B
[ e N N N R R R R
v
o <
= b8
o [ N L= B - S A
o [0 g N N S R =
% ~ £
Iy [ R
'3 o ey
5
H oA
el [sn} [ad} SR N LY L ey SO O
@ . . P PR @
&N 0 om — e e oy 1 1
s iy
ag é wr a
] oo
! j 0] ' o IS &
—Al O WO =
R by
Ix]
Q <
=l & T ~aen o /oy ol b 0 ot
o - o<l i [FE R N .
= e R b A o
<) o ol . e e cofe ©3 0u £
=] L oea ol ey mFler e
" AR 4 A N
=
Q c N
: s
w « :
D = e LI By | [aa I SR Ve Bl w BRSNS ESn IR L SRS B L L N
[ b B R T T Y By B oy B I R R ia K s Bt B S oy -
o B T T T TN O e TRt o s .
oy g
R
I
£ o ey W
0 e e v e
P T o
EL
© W
P |
w
- uT e oo Roch - — R N I ) @
o < — B e g D) TN ) o LR
= S PO D o o
o
Oow
0D e EE]
VRN o
ER S & m
—_ o
@
ey 0y ]
A oo
. - - £
o
@
£ =
Eom




TABLE Al-4

COVER INDEX FACTOR C.. &
CONSTRUCTION SITES

TYPE OF COVER o o o RAcToR o w

None”(failow'ground) R ._'. S o '1Qb:1 _.._ 0,0
Temporary Seedings (90% Stand): |

Ryegrass (perennial type) © 0,05 7 95

‘Ryegrass (annuals) 0.1 _ 90
Small grain _ ' .- 0qB5 95
" Millet or sudan grass o .. .0.05 95
~Field bromegrass . "'_'0.03_ -' 97
Permanent Seedings (90% stand) ' S _jib{?}f_.; "£'99;
Sod (laid immediately) | G L 99
Mulch: |
Hay rate of application tons per acre: \‘ _
1/2 / 0,25 . 75
1 013 . 87
13 N L0.07 93
‘l) R z ' 0,02 - . 98
Small grain straw 2 .0.02 .- - 98
Wood chips 6 C0:06 .- 94
Wood cellulose 1 3/4 R o IS _ 90
Fiberglass 1/2 -0.05 795
Asphaif emulsion (1250 gals/acre) - S : o L _:10,02. .': 98

Fiber matting, excelsiory graved and stone may also be used as protective
cover.: : T :

*Per cent $oil losslireduction as compared with fal!ow'gfbundp'.

Al.25
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© TABLE Al~5 -

PRACTICE FACTOR P, OR SURFACE CONDITION FOR CONSTRUCTION SITES

SURFACE CONDITION WITH NO COVER - FACTOR P_* : _' 3 . '
Compact and smooth, scraped wiﬁh-: S 1.3
‘hbulldozer or scraper up and down
~hill
jSaméuédnditibn,fexcept raked with 1.2
bulldozer root rake up and down
hill
Compact and smooth, scraped with _ 1.2
. bulldozer or scraper across the o
“'slope
- Same condition, except raked with . . . ‘0.9
- - bulldozer root rake across the o :
slope e N
'Loose as a disced plow layer : '.. . l.ﬁ
“‘Rough -irregular surface equipment, = . 0.9

. tracks in-all directions

Loose with rough surface greater : N8
than 12" depth ' .

- ‘Loose with smooth surface qreétéf
- than 12" depth

*Values based on estimétes

al.26  Jumne 1972
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TABLE Al-7
APPROXIMATE WEIGHTS OF SOILS IN LBS. PER CUBIC FT. AND CONVERSION FACTORS

Volume Wt.. . Conversion Factors _ Tons to

: So_ilE ' _ _'lb./cu. ft. - Ac. Inches Ac. Ft.’ Cu, Yds,.
Sands and loamy sands 110 i - 0.005 0.00042 0.67
Sandy loam . . . . 105 . 0.0052 0.00044 - 0.71
Fire sandy loam . 100 7 0.0055 0.00046 0.74
Loam %0 0.0061 0.00051 0.82
silt loam. | - 85 . 0.0065 7 0.00058, . 0.87
silty cldy lcam ~ = 80 . 0.0065  0.00057 W 0.93
Clay loam s o - 0.0073 - %0061 )7 0.99
© silty, sandy clay =~ 70 C ~ 0.0079 0400066 = 1.06
and clay R ' ' S
Aerated Sediment 80* 0. 0069 0.00057 . - ©0.93
saturated Sediment Ce0* . 0.0092 0.00077  1.24
*Phese are the ap’p’roximéte a'eratéd and (@aturated wéightS“té be uséd.:at damagé sites. . &
(Streams or resérvoirs) '
i N
June .19'72 |
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TABLE Al-8

FACTORS FOR MODIFYING THE SOIL LCES EQUATION TO OBTAIN ESTIMATES BASED ON
PROBABILITY AND SINGLE STORM SOIL LOSS -

Pfobabiiify T . Sihgle Storm

One Exceeded

Year Factor Oncz In Factor

In {Years)

2 0.9 1 0.2

5 1.25 2 0.3

20 1.70 5 0.4
10 0.5
20 0.7

Example- The average annual soil loss from a critical sedlme\% gource area was
computed to be 100 tons per acre per year. :

One year in 5 this loss could be: 100 x 1.25 = 125/tona per acre,_or one year in
20 the loss could be: 100 x 1.7 = 170 tons per adre: :

A 51ngle storm that may take place once in 10 yearé\could cause a soil losa of
100 x 0.5 = 50 tons per acre. If the single [storfi is One that occurs ohce in 2 years,
the loss might be: 100 x 0.3 = 30 tons pergacrd.

N\

o al.29 S  June 1972







AFPENDIX A-2

. REQUIREMENTS, GUIDELINES AND PROCEDURES
FOR
PREPARING AND IMPLEMENTING "STANDARDS FOR SOIL EROSION AND
SEDIMENT CONTROL IN NEW JERSEY"

PART I -~ Information needed by the local Soil Conservation District. A complete
application for certification of soil erosion and sediment control plan
includes the following items:

1. One copy of:

a. Complete subdivision or site plan application, including key map, as
submitted to the municipality. (Architectural drawin@s and building
plans and specifications not required}

b, Location of present and proposed drains and culverts withytheir
discharge capacities and velocities and supporting cémputations, and
identification of conditions kelow outlets.

¢. Delineation of any area subject to flooding from_ghe D00 year storm
in compliance with the Flood Plans Act (NJSA 58:16A)\h¢applicable
municipal zoning.

d. Delineation of streams and other significant)natufal features within
the project area.

e, Soils and other natural resource informatfion used. (Delineation of the
project site on soil maps is desirable.)}

2. Five copies of the soil erosion and sediment€oOntrel plan, at a scale to be
determined by individual district, to inelude the following: (this information
shall be detailed on the plat.}

a. Proposed sequence of development includingfduration of each phase in
the sequence,

b, ©Site grading plan showing delineation ©f land areas to be disturbed
including proposed cut and®fill areas{together with existing and
proposed profiles of thesépareas.

¢. Contours at a two footfdinterval), or other interval as determined by
individual district, showifig present ground elevation.

d. Locations of all streamsfand present and proposed drains and culverts,

e, Location and detadl of)all proposed erosion and sediment control
structures including profites, cross sections, appropriate notes and
supporting computations)

f. Location and detail, of all proposed nonstructural methods of soil
stabilization iIneludifig rates and types of lime, fertilizer, seed,
and malech{to be applied.

g. Control measures for nen~growing season stabilization of exposed
areas where,the egstablishment of wvegetation is planned as control
measured

h. For residential development - control measures to apply to dwelling
construction on individual lots and notation that such control
measures shall apply to subsequent owners if title is conveyed.

This notation shall be shown on the final plat.

i, Plans for maintenance of permanent soil erosion and sediment contrel
measures and facilities during and after construction, also
indicating who shall have responsibility for such mainentance.

3. Appropriate fees:

4, Other items required: (Individual districts may require additional items
or modifications in the above list.)

A2.1 Revised~-September 1979




FART II - Review Procedure .

1.

lo.

11.

Check plans against soils and cther applicable resource data for
the fcllowing,

Fleood plains

Erosicn and sediment problems

Wetness or high water table

Slope hazards or stability

Bedrock

Off-site problems

Vegetative establishment and maintenance problems
Structural establishment and maintenance problems
Storm water management needs :
Compatability with the surrounding environment :

(SR T Vo B o O S T o B o 2 +1]

Field check apparent trouble spots as needed but not\necessarily
the whole plan. N

Identify any needed changes in propcsed Vegétatife or engineering
practices.

Make notes cf changes on the plat [itself \{preferred) or on an
attached sheet. \

If practices are added, attach crxdreference these tc the
applicable sections of "Stamdards for Scil Erosion and Sediment

control in New Jersey”
N\

Review proposed schedfile“@nd seguence cof implementation and
comment . .

Review off site g@&ffectshand comment.

Review compatabilify of the development with surrounding
environmentfand, ‘comment.

Write gefleral notes (how to do it) if they will help clarify
recomm@ndations; Jstick to facts, not opinicns.

Rexiew maintenance notes and comment.
Suggest other reviews that may be required by agencies such as

Bfivironmental Protection, Health, Planning, Transportation
and others.

PART III -~ Followdup by reviewing agency

Return set of plans and the review summary tc the sender.

Perform sufficient on site follow-up to determine if review
detail is adequate.

Determine if training of developers, inspectors or others is
required and assist with such training.

Enforce implementation of Scil Erosion and Sediment Control Plan
on construction site, if necessary.

A?.2 .
Revised - September 1979 .




FOR DISTRICT USE ONLY

FIGURT, A2~
-1 Application #

APPLICATION FOR SOIL EROSION Cate Appl. Rec'd
R sty il bt AMD SEDIMENT CONTROL PLAN “ee Received
. : CERT{F ICAT ION Received by

Disposition

— E‘égi"?

Thz enclcsed soll ergsion and sediment control plar and supporting information as tisted an the reverse
side of this form are submitted for certification pursuant to the Soiil Erosion arnd Sediment Controt Act,
Chapter 281, F.L. 1975 as amended {NI5A 4:24-39 et seq.).

Nama of Hrojoct

Location of Project: Municipatity Street Address

- Bfock Lot

Trac Acres. Procject size Acresgifee % o
Ownzaris) of project

Address FPhone,

Fians prepared by

Address Phong
(Engineering related Ttems cof the Scoil Eresicn and Sediment Bontroll Flan MUST begdrepared
by or under the direction of and be sealed by a Professionali“Enginger ldcensed irn the
State of New Jersey.)

Agent Responsibie
Address Fhone .

Job Supervisor_ \
Address_ Phone_

N\ s
The applicant hereby certifies that all soil erosion(@ndgSediment control measures are designed in
accordance with Standards for Scil Erosion and Sédiment Control in New Jersey and will be instalied in
accordance with those Standards and the plan agapproved by Hfie Soi| Conservation District and agrees as
folltows:

. To notify the District in writing ¥ least 48 hours in advance of any fand disturbance activity.

]

To natify the District upon completionfot thE Project (Note: No certificate of occupancy can
be granted urntil a report of g@mpli@nce is iSsued by the District.)

et

To maintain a copy of The certified gplanion the project site during construction.

~

To allow District agenfs T@ go upon project lands for inspection.

w1

Tnat any conveyance of This treectlprior to its completion, will transfer full responsibility
for compliance with the caghifredyplan to any subsequent owners.

The applicant hep@by acknowbedges Hheb Engipeering features contained in Soil Erosier and Sediment
Control Pfans afe reviewed fah adsguacy to reduce offsite soll erosion and sedimentaticn and not for
adecuacy of stpuctual _désiagn. DHe app!icant shall retain fuil responsibility for any damages which may
resslt from any geastruct ionfactivity notwithstanding district certification of the subject soii erosion
and sediment confrel plan.

Signature of Applicanf Yy ) Date

Avplicant's Mame (Print)

Receipt of apnlication, fee, pltan and supporting documents 15 hereby acknow!edged:

Sigrature of District Official. __ Title

Cate for 501 Conservation Cistrict

The Soil Ercslon and Sediment Control Plan submitted herewlith is hereby determined to bs complete:

Sigrature of District Official Title,

Date for Soil Conservaticn District

22.3 35CC-251-AP4 7/80







APPENDIX A3

GUIDE FOR CONSTRUCTION SPECIFICATIONS

The contractor shall perform all work, furnish all materials and install all
measures required to reasonably control soil erosion resulting from construction
operations and minimize the flow of sediment from the construction site. Such
work may include the installation of water diversion structures, diversion
ditches, and sediment basin, and seeding, mulching or sodding critical areas to
provide temporary protection. The contractor shall adhere to the plan showing
the methods to be used for controlling erosion during construction along with

the schedule of construction operations. When no work will be performed on
critical areas for more than 60 days, they shall be protected by temporary seed-
ing, mulching, or sodding, or"The slope lengths shall be reduced by the installa-
tion of diversions or other means., When topography permits, debris basins shall
be constructed at points of water concentration from critical drea that will
remain unprotected longer than 60 days. Earth berms or diversiens shall he
constructed to intercept and divVert runoff water away from critical areas.
Diversion outlets shall be stable or shall be stabilized by pa¥ing or other means,

Critical areas shall be those areas subject to excessive eregsion due to highly
erodible soils, slope length and steepness or water concentratﬁbns. Concentrations
of runoff water, or other reasons, may cause the aréa to/be gritical. All areas
that may become critical when the vegetation or other)soll @Surface protection is
removed as shown or noted on the drawings or cotherwise identifiéd.

The permanent restoration of vegetative cover suchlas seeding or sodding on all
areas shall be accomplished within 10 days after@final grading operations have
been completed. Time extensions beyond the 10 day §Equirement may be requested in
writing and are subject to written approval.

Structural measures for erosion shall be /Mdesigned,an@ constructed in accordance
with the attached Engineering Practice Standdrds for diversions, waterways and
debris bhasins.

Seeding, mulching and sodding of critical areas shall be in accordance with the
attached vegetative standards.

Fxposed soil having a pH value of dess than 4 shall be covered with a minimum of
12 inches of soil material gdoCoarser than a sandy loam or SM and that can be
corrected to a minimum pH, 6f 6.5,

Unless otherwise approved Imywriting construction operations in rivers, streams,
ponds and reserviors shall, be reStricted to those areas of work shown on the
drawings and to_those areas)whieh must be entered for the construction of
temporary or permanent structures, Rivers, streams, ponds or reservoirs shall
be promptly £leared of jall /temporary false work, piling, debris or other
obstructions placed therein or caused by the construction operations.

Excavated soil materidl shall not be placed adjacent to rivers! streams or bodies
of water in a mannerdthat will cause it to be washed away by high water or runoff.

Frequent fording of streams with construction equipment will not be permitted,
therefore, temporary bridges, culverts or other structures shall he used wherever
stream crossings are necessary. Unless otherwise approved 1in wr%ting, mechanized
equipment shall not be operated in streams except as may be required to con-
struct channel work and temporary or permanent structures.

Pollutants such as chemicals, fuels, lubricants, bitgminous,'raw sewage and other
harmful waste shall not ke discharged into or alongside of rivers, streams,
impoundments or into natural or man-made channels leading thereto.

The contractor shall comply with applicable State and local regulations relating
to the prevention and ahatement of pollution.

a3.1 Revised-July, 1980







APPENDIX A4

MAINTENANCE STRUCTURAL MEASURES

Malntenance ‘is the work requlred to keep practlces 1n,'or restore them to, thelr'
criginal physical and functional condition. : :

Maintenance includes the performance of work and application of measurés to pre=
vent deterioration as well as restoring, rebuilding, replac1ng and - puttlng to-
gether parts that have been torn, broken or deterlorated :

Al11 structural measures for the control of erosion,: sedlment and water.disposal
must have timely maintenance if the measures are to endure and perform their
function. . All structures should be inspected at least semiannually and after each
heavy.rain Particular attention should be given to temporary structures.-r

A comprehensive program should be outlined for use of those who have-malntenanoe '
responsibility. Maintenance items should include but not be limited -to -those
shown for each of the following measures.

Channel Linings (Including slope protection structures)

Check for+ cracking; spalling; deterioration from freezing,'sait of chemicals;
plugging of weep holes; operation of automatic dralmage| gates; feondition of
safety fences; channel obstructions; scour at inlet_and outlet.

Cracks should be sealed, protective coatings applled when needed, and modlflcatlon
or riprap repairs made where and when necessary._\\_~ - . R

Earth ChHannels (Including diversions and Waterways)'d

Check for: points of scour or bank fallure and dep051t10n,'rubblsh or -channel
obstructicon; rodent holes; excessive wear from\blay, traffic or settling.

Removeadeposition and undesirable p@ant growthl Repair damages-from'scour,-rodents
and loss of freeboard. o o '

Dams ‘and Spillways

Check fill for cracks, damdge from wave action, rodents, tvindesirable vegetation
" growth; and obstructions_, to primegipal and emergency spillways.  ‘Check -gatewu,
trash racks, metal work,“anchors,)conduits and appurtenances for damage from
corrosion, ice and debTis.

Fillihg of scoumphdles, medification, riprap, repair of damaged vegetatlve cover,
obstructlon removal should) be on)a timely basis.

ValveS'and gatesgshould be cleaned,. lubricated and operated through thelr full
range. .

Unautherized niodifi€ations, tampering or vandalism must;be_COntrolled{'




APPENDIX A5 B

GUIDE FOR INSTALLING SOIL STABILIZATION MATTING.I

Soil stabilization matting is used as a mechanical aid to protect the soil from -~ .
erosion during the critical period of vegetative establishment. It is easier

to lay and hold in place against wind. . It has the tensile strength and weight

to resist water flow and erosion. e . :

“ Materialsg-.

Jute mat.shall be cloth of a unifdrm plain weave of undyed and unbleached sihgle
jute yarny -48 inches in width plus or minus 1 inch and weighing an average of

“1.2 pounds per linear yard of cloth with a-tolerance of plus or minus 5 percent;
with approximately 78 warp ends per width of cloth and 41 weft ends per linear

. yard of cloth. The yarn shall be of a loosely twisted construction having an
average twist of not less than 1.6 turns per inch and shall net vary in thick-
ness by more than one half of its normal diameter.

Excelsior mat shall be wood excelsior, 48 inches in width plis or mWinus 1 inch
"and weighing 0.8 pounds per square . yard plus or minus 10 percent. The excelsior-
~material shall be covered with a -netting to fac;lltate hédnd1igg, and 'to increase
strength. .

Staples -~ Staples for . anchoring” 5011 stablllzatlon mattlng ‘shadl " be made of
.12 —to~ 20 inch .lengths of No. 8 plaln iron wired

Installatlon Requlremepts

Site Prepafetidni Shape and grade the watenway chainnel or aréa to be protected'
as required by jcb plans and spec1f1cat10ns.

Remove rocks, clods over 1% inches in diameter:\stlcks and other material that S
will prevent contact of the matting @with“the sSeil surface. . .

- Seeéding: Lime, .fertilizer and seed ih-accordance with the applicable seeding
standard except that for jute matting one half of the seed may be applied prior-
to laying the mattlng and the remaifing seced applied after laylng the matting.

."Do not cultlpack

Laying“the Matting:' (Ifinstructions have been followed, the matting will be
‘laid on loose s01l. " S@e Eigure AE-1.)

Start laying the matting“from the top of the channel or slope and unroll down- .
grade .50 thatfone aedge of ‘the Strip coincides with the channel center. Lay a
second strip parallelito the first on the other side of the channel and allow
at least-a [2-inchg overlap for jute matting: Excelsior matting may be butted.

" If one rollVefgmatting does not extend the length of the channel,:continue
downhill with additigmal rolls. :

Becuring the Matfing: Bury the top end of jute strips in a trench 4 inches or .-
more deep. Tamp the trench full of soil. Reinforce with a row of staples
driven through the jute about 4 inches downhill from the trench. 'These staples
should be about 10 inches apart. Then staple the overlap in the channel center.
These staples should be 3 to 4 feet apart. The outside edges may be stapled
similarily at any time after the center has been stapled. Closer stapling

along the sides is required where concentrated water may flow inte the channel.
‘The edges of excelsior matting should be stapled on 12 to 24 inch centers.

Succeeding strips ‘of matting, farther down the channel or slope, are secured
in a similar manner.

'"'.LS.l Ilf. RTINS, | -I=- ke 1979 ¢




Where one roll of jute matting ends and another roll begins, the end of ‘the top"
strip overlaps the trench where the upper end of the lower strip is buried.

Make the overlap at least 4 inches and staple securely.. Rolls of excelsior
matting may be butted at the ends and securely stapled. T

Erosion Stops: At any point, jute matting may be folded for burying in slit
trenches and secured as were the upper ends. This checks water flow and erosion
that may begin under the matting. It also gives improved tie-down. . The pro-
cedure is recommended on the steeper slopes of 'sandy soil: and gentler slopes_'
subject to seepage. Spacings vary from 25 to 100 feet.- :

DiverSions: Where diversions outlet into the_Waterway,_the;outlét{shoﬁld'be
protected with matting used in the same manner as -in the main channel. . :The
matting for the cutlet is laid first se that matting in the maln channel Wlll
overlap the .outlet strip. :

Matting .S0il Contact: Get contact between matting aﬁd'soil-by rolling after
laying, stapling and seeding are complete. Perfect contact iswital to keep
water flow over -~ not under - the matting. :

Inspection: After job completion, make sure the mattingﬁie'in'contact'with
the s0il at all places and that .critical areas are securely stapledidown,.

A5.2 S ol Ugune 19730
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. tamped, double roWw of

staples, \ N
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down from the trench

. Erosion stop~+<Fold ofpjutel./

FIGURE A5-T

" DETAIL FOR STABILIZING WATERWAYS WITH JUTE THATCHING

A, 'Bury the top end of the jute strips in a
trench 4 inches or more in depth,

Tamp the trench full of scil.
Secure with row of staples,
10 inech spacing, 4 inches

Overlap--Bury upper end of lower
strip as in 'A' and 'B', Overlap .
end of top strip 4 inches and staple. ;=&
™ e . 2 inch
_f~ overlap of
= jute strips
“;s where two or
2 moere strip
widths are
reéquired.
Staples on
3 to &'
centers,

g
: /,{/y’ .!,'&:f{_h-‘.%' . 1

\

buried in slit tredeh and):
Place staples
4 to 10 feet

ey ¥ apart,

TYPICAL -STAPLES
#8 Gauge Wire

0012
=20l
_ I
LY

Oy 1y A

A5.3

June 1972




APPENDIX A6

DIVERSION AND GRASSED WATERWAY
EXAMPLE DESIGN PROBLEMS AND CHARTS

Diversion Example Problem:

A permanent diversion is to be constructed upslope of a house to divert runoff
away from the house and to protect the house from surface water flooding. The
diversion will outlet into a stone center waterway. The area upslope of the
diversion location is in woods and is to remain in woods and will not be dis-
turbed. The diversion will be constructed on Rockaway gravelly sandy loam.
The diversion will be seeded to a lawn grass mixture. The diversion will be a
part of the backyard of the house and is expected to be mowed with the vard.
The diversion will have a grade of 1%.

Diversion Example Problem Solution:

The required capacity is a 50 year storm with 0.5 feet freebdard frem page 4.22.
Using the procedure in "Urban Hydrology for Small Watersheds, TR55,"hit was
determined that the 50 year peak runoff from the watershed dn{ining into the
diversion is 40 cfs,

The maximum permissible velocity from page 4.23 for @, sandy loam soil with good
vegetation in the channel is 3.0 ft., per sec. (fpsy®™ In a@pbackvard, it is
reascnable to expect good vegetation to be maintalined inythe diversion channel.

The appropriate vegetative retardance factorsgareé\D&E since the diversion is in
a backyard where the grass will be mowed regularly andg@ goocd stand of grass
maintained at a height range between 6 inches afd less than 2 inches. Select
side slopes of 6 to 1 for the channel and 'ridge so the diversion can be mowed
with a riding lawnmower. ~

We now have:

Grade of diversion = 1%

Design Capacity{Q)50 yr =440 cfs
Maximum allowable velocity =43.0 £ps
Vegetative retardance _factofs = D and E
Channel side slopes & 6 te 1

First, design for stability using retardance factor E.

Enter Figure A6-4 withW=320 fps and slope = 1.0%, find maximum allowable R =

0.54.

The ¢ross sectgendl flow area required is Q/V = 40/3 = 13,3 sg. ft.

Enter Figuré€ AB6-5 with A =13.3)%nd R = 0.54, find bottom width egual 16 ft. and
depth equal 0.6%7 ft

Second, design for capacity using retardance factor b
A trial and error procedure is necessary for a trapezoidal channel with 6:1 side
slopes and 16 ft. bottom width on a 1% grade with D retardance.

Trial {1

Try d = 1.0 ft, enter figure A6-5
find R 0.78
A 22
enter Figure A6-3
find v = 2.9
Q =VA = (2.9} (22} = 63.8 cfs
required 40 cfs, capacity is larger than required.

[
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Trial #2

Try d = 0.85 ft., repeat steps in lst trial

find R = §.68
A= 17.9
Vo= 2,3

Q = 41,2 cfs is slightly larger than required Q of 40 cfs, Therefore
use these dimensions,

Design Flow Dimensicns:

a. Grade = 1%.

b. Side slopes = 6:l.

c. Bottom width = 16 ft,

d. Depth = 0.85 ft. {reguired flow depth).

Constructed Diversion Dimensions;:

a. Grade = 1%,

b. Side slopes of channel is 6:1 both sides, back slope, of ridge is 6:l
from the standard and for maintenance reasons, £idgeytop width is 4 ft.
from the standard.

c. Bottom width of the channel is 16 feet.

d. Depth from bottom of the channel to top of ridge is: M£.85 ft. for
flow depth plus 0.50 ft. for freeboard pdus J.L0“EELN for settle-
ment eguals a constructed depth of 1.450ft., round up to 1.50 feet.

N
existing ground |.5 €t
—_ﬁ_ﬁ_—“*_“—'—-'*q—_\ _____________ -
1 =S ——— e T
| 61 | 16 ft | 6=I|§ﬁ 6:1
Ustope | 'Slope ! slope
CHANNEL RIDGE

Waterway Example Problem:

A waterway is to be constructed tolieonvey water through an apartment complex.
Tt will be located in 4n area where the grass will he mowed once a Year and
needed fertilizationd@nd bepairs/ made on an annual basis. From the soil survey
report the waterway will behcemstructed cn Reaville silt loam. The waterway
will have a gradeyof 4.5%. The peak flow from the 10 year frequency storm is
63 cfs,

Waterway ExamplefProblem Solution:

The maximum permissible velocity from page 4.32 for a silt loam s0il with a good
stand of vegetatiofl is 3.0 ft. per second, The appropriate retardance factors
are C and D, sdfice during the year the height of the grass will vary between 2
inches immediately after cutting and 10 inches when it has not been cut. A good
stand of vegetation will be maintained by annual fertilization and maintenance.
Select a parabolic shape for the waterway tc keep low flows from meandering and
to provide a shape easy to mow and cross with equipment.

We now have:

grade of the waterway = 4.5%

design capacity = 63 cfs

maximum allowable velocity = 3.0 fps
vegetative retardance factors = C and D
channel shape = parabolic.

26.2 Published July 1980




First, design for stability using retardance factor D,

Enter Figure A6-3 with V = 3.0 fps and slope = 4.5%, find maximum allowable

R = 0.393,

The cross sectional flow area required is Q/V = 63/3 = 21.0 sq. ft.

Enter Figure A6-14 with A = 21,0 and R = 0,39, find top width (t} = 55 ft. and
depth {d) = 0.58 ft.

Second, design for capacity using retardance factor C

A trial and error procedure is necessary for a parabolic channel with the channel
shape determined by d = 0.58 ft, and t = 55 ft. Enter Figure A6-15 and find a
point on the pivot line. This point remains fixed for this channel.

Trial #1

Try d = 0.8 ft. for retardance factor C.

From Figure A6~15 using the fixed point on the pivot line forhthis channel and
d = 0.8 ft., find t = 65 ft. From Figure A6-14 find R = 0.55%and A = 35.
Enter Figure AG-2Z with R = 0,55 and S = 4.5% and £ind ¥ = 345 fpsl Then Q =
VA = {3,5)(35) = 122.5 efs.

This is greater than the required 0 of 63 cfs, therefére try a shallower depth.

Trial #2

Try d = 0.7 ft. N

From Figure A6-15 using d = 0,70 and the fixed point for this channel, find

T ¥ B0,

From Figure A6-14 find K = 0.47 and & =028,

From Figure A6-2 with R = 0,47 and 8 =(4,530Find™ = 2.5 fps.

Then O = VA = (2.5}(28) = 70 efs.

The calculated capacity is slightMhy greater ihan reauired, therefore uss these
dimengions.

The design chanpel dimensicons fares
grade = 4_.5%
parabalic shape withg@epth {d) 0.7 £t. and top width, (t) = 60 ft.

A6.3 Published July 1980
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FIGURE A6-1

SOLUTION OF THE MANNING FORMULA FOR RETARDANCE B (HIGH VEGETAL RETARDANCE)
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SOLUTICN OF THE MANNING FORMULA FOR RETARDANCE D (LOW VEGETAL RETARDANCE.
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FIGURE A6-7
DIMENSIONS OF TRAPEZOIDAL CHANNELS WITH 4 TO 1 SIDE SLOPES
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DIMENSIONS OF TRIANGULAR CHANNELS

TN
%HIIIII gt b hednebidig \M\:N\\:{EN

- o - ® ® @ B

L4 W osnigvd  NYHOAH

A6.16 Published July 1980




STANNVYHD DITOHVHVd A0 SNOISNAWIA
FPT1-9Y T4UNDTIA

/

(sT-9¥ *9HII) KOILATOS
SIHAVIOOWON FHI HIIM HOTILONACNGD
NI aisn 39 Ol I¥vAD SIHL < HION

‘14 0% ‘v 'vadv

os 8 L 9 5 * £ z 5
* TITR

1garsiars

L -

o,
%,

*
L 4
E (D
e o REE S — *
h.uhm It CESnE AN mLmu;uhmhmlmmdmlmlhm TITIRIV. CRUES H W

' ensavd HINYHAAH

‘Y

E]

Published July 1980

A6.17




TINHVHD A LYMIXOHddY

34015 3016

STANNVHO DJITOEVYVYd J0 SNOISNAWIQ ¥Od NOILATOS
ST-9Y¥ d9N513

(#1-9V "9I4 WO¥d) QINIRYILIQ

/ NIdd HAVH MOTd WOWIXVH M0d

PIONY 3 ¥dLAV SNOISNAWIQ YHHLO

‘i NIVLE0 OL Qa5 49 0L IJv¥HD SIHL

1
r
g
. rg T :
jf’uﬁhﬁl*m _ " ,
W m i N TRIEY I . — 7 M
- § e U § M Cxym ) - I ce .-]|L m
T.i, (GUPORIINA) - 6§ ¢ T—— 3°F 0P \ “
D 1 1dNYX3
— 12
]
— 1
L3 o
=]
T
L 1¥
: ) -
.. ot o2
SRR S o +
‘‘‘‘‘‘‘ - L
— S W o
L x
s,
— i@ a
8 - o8
— 1:4 -
. o9
W ool
g 3
e m ost
— IO 003
24076 ~XNi
aais 10Ald 3

ILON

Hid3OQ" HILNID

c1d

T

g

.*Tr

--...r-.

rr'-

T

A I

Published=-September 1979

Ab.1l8




APPENDIX A7

DETERMINING VOLUME IN A SEDIMENT BASIN
TO MEET TRAP EFFICIENCY,
SEDIMENT STORAGE AND
TEMPORARY FLOODWATER STORAGE REQUIREMENTS

Sample Problem #1

At Toms River in Ocean County, 100 acres drains into a planned sediment basin.
Failure of the sediment basin at the planned gite will not result in loss of life
or damage to buildings, roads, railroads or utilities. 10 acres are to be cleared
and developed intc houses. 80 acres are in woods and will not be disturbed during
the life of the sediment basin. It is estimated it will take I8 months to develop
the site. The sediment basin will be installed as the first itemhof construction
and removed as the last item of construction. The owner estimates that the 10
acres to be developed will be bare for 12 months and under roofs, pavement, and
sod for the last 6 months of construction. The soils are Woodmansie \sand. The
sediment pool will be normally dry. N\

I. Determine minimum basin volume to meet the 70% trap efficiency
requirement. Set trap efficiency at 75% to meetjactual trap effi-
ciency reguirement of 70% for a dry sediment pool withpcearse
sediment. As required by the standard in the sectlem on Trap

Efficiency.

Enter Curve 4.4-1 with 75%. Find ¢/I =[0.025 usifg curve for coarse
grained sediments. From Figure 4,4-1,averdge dnnual surface runcff
for Toms River is 25 inches; I (28 in) {1 £t/12 in) (100 ac)

I 208.3 _AeNEE
Cc = (208.3 ac. ft.) (0,025)
¢ = 5.21 ac. ft. = minimum volume in the’ sediment basin below emergency
spillway elevation to obtain 70% trap efficiency with a dry pool.

TI. Determine minimum basin volume tofmeet the recuirements for sediment
storage and temporarygflocdwater /storage.

1. Determine volufie for sediment storage using Method 2 in the
standard undér Sediment Storage Capacity.

a. Detepmine, DA and A, Drainage Area and Average Annual
Erosion

lstgyear
Woods

(DA) JA) = 90 ac x 0.2 tons/ac/yr = 18 tons/yr
Construction Area

(DA} (A) = 10 ac x 60 tons = 600 tons/yr
{(DA) {A) = 618 tons for the 1lst year.
2nd year

Woods (DA} (A) = 90 ac x 0.2 tons/ac/yr = 18 tons/yr
Urban Area

(Da) (A) = 10 ac x 1.0 tons/ac/yr = 10 tons/yr
(DA} (A) = (18 + 10) (1/2) = 14 tons for 2nd year
for six month life.
{(DA) (A) = 618 + 14 = 632 tons for the life of the basin.
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b. Determine DR, delivery ratio .

100/640 = 0.16 sq mi from Curve 4.4-2 for a sandy soil,
DR = 24%

T Determing Y, density of the sediment. From Table 4,4-1
the density of aerated sand is 85-100 lbs/ cu ft., Use ¥ =
90 lbs/cu ft,

d. Determine minimum volume for sediment storage for the
planned life of the structure.
vV = (DA} (&} (DR} (TE) (1/Y) {2,000 ibs/ton)

{1/43,560 sg. ft./ac.)

(632} (0.24Y{0.70)(1/903(2,000){1/43,560)

0.054 Ac, ft.

1]

v
v
2. Determine minimum volume for temporary flocdwater stoOrage .

a. The standard requires that we have at @easti 1 fgot befween
the crest of the principal spillway and the czést Jf the
emergency spillway and that the runoff _from the 2 gear
frequency 24 hour duration storm not gause flowllin the
emergency spillway. See the sections in the standard on
Sediment Basin Volume and PrincipadgsSpillway.

N

b. The 2 year 24 hour rainfall is 3.5 ifiches“and the hydrologic
s0il group for Woodmansie sandgie B from reference #1.

c. From, reference #9, Urban Hyrdold@gy £6r Small Watersheds.
The runoff curve number ds S58L The runoff is (.45 watershed
inches from a 2 yr 24 hr storm. .

d. The size of principdl spilliway pipe selected will have an
effect on the volume offtemperary floodwater storage reguired,
For this site we seled¢ted f@ 18" CMP riser with a 12" CMP
cutlet. From ghe,site survey and the preliminary lavout of
the principalfl spillwaypwe found that the capacity of the
spillway isdapproximately 5 cfs.

e. Using the above )prificipal spillway and the approximate flood
routing methods ‘in reference 1, we find that 0.2 watershed
iniches dis required Mor temporary floodwater storage for the
2 yr 24"hr =torm.

.0\ Thelminimum volume for temporary floodwater storage using
the 12 ipnech CMP principal spillway is 0.2 watershed inches
or convérting to ac.ft. is 1.67 ac.ft.

3, The minimum basin volume to meet the requirement for sediment storage
capacity and temporary floodwater storage is 0.054 ac.ft + 1.67 ac, ft
= 1.72 ac. ft.

IIT. The standard under Sediment Basin Volume requires that we provide volume
for the larger of the two values calculated above under I and TT.

The volume for sediment

70% trap efficiency is 5.21 ac.Tt. <
e ommoaraT £ { Therefore we must provide

and temporary flocdwater storage is 1.72 ac. ft.

below the cost of the emergency spillway at least 3.21 ac. ft. of volume.

AT7.2 Published July 1980 .




Sample Problem #2

. Same as sample problem #l1 except location is Morristown and the scils are
Parsippany silt loam.

I. Determine, minimum basin volume to meet the 70% trap efficiency
requirement, Set trap efficiency at 80% to meet actual trap effi-
ciency requirement of 70% for a dry sediment pool with fine sediment.
From Curve 4.,4-1 using curve for fine grained sediment C/I = 0.12,
From Figure 4.4-1, I = 23-1/2 inches for Morristown,

I = {(23-1/2 in) (1 ft/12 in) (100 ac) = 196 ac, ft.
c = 23,5 ac,ft.= minimum volume for 70% trap efficiency.

II. Determine minimum basin volume to meet the requirements for sediment
storage and temporary flood water storage.

1. Determine volume for sediment storage using Method™2Uin the
standard under Sediment Storage Capacity.

a, (DA)(A) same as in Sample Problem #1 AN
(DA} (A) 618 tons for the lst year
(DAa) (A) 14 tons for the 2nd year

i

b. Determine, DR, delivery ratio
The Parsippany soil is described (in the\Sgil survey report
as a silt loam, clay loam, or _sdlty clay] leam at different
depths. Therefore in Curve 4.4-2 Wsed the curve for silty
clay with 0.l6 sq.mi. drainage aréa, DR'= 72%.

c. Determine, Y, density of sediment./ Y = 80 lbs/cu ft, using
Table 4.4-1 with clay-$ilt_mikture with more silt than clay.
. d. Determine minimum yolume for gediment storage for the planned
life structure.
Vv = (Da) (A) {DR) (TEIL/YN{2,000 1lbs./ton)
(1/43,560 \sq.ft./Hc.)
v = (618 +1M).(0.72) (@.70)(1/B0)} (2,000)(1/43,560)
V = 0,18 (ac ft

2. Determinefminimum volume for temporary floodwater storage,

a, The standard requires that we have at least 1 foot between
theé) crest ©f the principal spillway and the crest of the
emergency spillway and that the runoff from the 2 year
ffequency 24 hour duration storm not cause flow in the
emergency spillway. See the sections in the standard on
Sediment Basin volume and Principal Spillway.

b.&0fhe 2 year 24 hour rainfall is 3.3 inches and the hydrolegic
soil group for Parsippany silt loam is D from reference #1.

c. TFrom reference #9, Urban Hydrology for Small Watershed, the
runoff is 1.42 watershed inches from a 2 yr 24 hr storm.

d. The size of principal spillway pipe selected will have an_
effect on the volume of temporary floodwater storage required.
For this site we selected a 18" cmp riser with a 12" cmp
outlet. From the site survey and the preliminary layout of
the principal spillway we found that the capacity of this
spillway is approximately 5 cfs.
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e. Using the above principal spillway and the approximate flood
routing methods in reference 1 we find that 0.9 watershed
inches is required for temporary floodwater storage for the
2 yr 24 hr storm,

f. The minimum volume for temporary flocdwater storage using
the 12 inch cmp principal spillway is 0.9 watershed inches
or converting to ac.ft, is 7.5 ac.ft.

3. The minimum basin volume to meet the reguirement for sediment
storage capacity and temporary floodwater storage is (.18 ac, ft.+
7.5 ac, ft.= 7.6B ac, ft,

IIT. The standard under Sediment Basin Volume requires that w@e provide volume
for the larger cof the two values calculated above under T 'and II.

The volume for 70% trap efficiency is 23,5 ac.ft., The Aolumehfor sedi-—
ment and temporary floodwater storage is 7.6B ac.ft. Therefordhwe must
provide below the crest of the emergency spillway at leﬂft 23 .)5%ac. ft.
of volume.

Conclusions From Sample Pr.blems

To have a reasonable size sediment basin that is éffective, two factors are criti-
cal. The total drainage area must be small and the sedimeht must be coarse
textured, or the basin becomes excessively lapge. Ny

The effect of sediment size is shown by the diff@renge in basin size from sample
problem #1 to #2 when changing from a sap@ typical of South Jersey to a silt-
clay typical of North Jersey the minimum basinWeluime goes from 5.21 ac. ft. to

23.5 ac, ft,

If the soils were silt and clay and the basingwas located so the only drainage .
area was the 10 disturbed acres,sthe minimum basin veolume would be 2.3 ac. ft.

With sand sediments and a 10 acf drainage area, the minimum basin wolume would

be 0.5 ac. ft.
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METHODS OF DEWATERING SEDIMENT BASINS

The dewatering methods shown here are inexpensive and operate automatically.
METHOD COMMENTS

Easy to construct
May clog with trash

‘fiii// Non—-skimming
Capable of draining down to sediment

4" max. dia.

1 T Sediment
Riser e clean-out level
cleanout
level
- FLOW N

CROS5-SECTION

N

B. Same as "A" except for skimming device:\ietailed Lelow:

Open top
and

bottom Efficient skimmer

" Non-clogging

Tack weld<d. ) Fairly easy to construct

: Capable of draining down to sediment

4" dia. ] cleanocut level
hole
8" dia‘ . - r_—?
?;pi;liyt Sediment
.Y cleanout
lengthwisey level

ELEVATION
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METHOD COMMENTS .

C.
4" pipe
Efficlent skimmer
Sediment Capable of always draining down to
cleanout sediment cleanout level and helow
Riser—| 2! level
Higher discharge r@ate than "A" or "B".
1/4" hole at
sediment
cleanout N
"
Flow level and 1
from end of
pipe.
CROSS-SECTION AN
AN
b, ®
4" pipe
Efficient skimmer
Point A Water must inundate point A to prime
siphon. Therefore, small storms
) will not prime siphon and drain
RiSer—d diment .
pool down to sediment cleanout.
cleanout level.
level
Higher discharge rate than "C"
1/4" hole at ’
sediment
| cleanout
Flow j/{ level and 1"
from end of

/ pipe.

Elev. of top of conduit

CROSS-SECTION
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DEWATERING SEDIMENT BASIN WITH SUBSURFACE DRAIN

Edge of Pool B Embankment
| ! Riser
k_d
Barrel
L\ s |l s
e s NOTE: § = 15' to 25'
Perforated Pipe
in Trench PLAN VIEW o
A
J— - - l r__;;ﬂ \
: 2 A
0.5% Midimum Grade ——7
PROFILE
SRS N
SN
- NETEN
' ﬁrg Clean Masonry Sand g\
o E 4" Perforgted
== Flastic Ripe
) il '
T Flaee Tifter .
: +——— Riser

e gomplefely

Mortared or
Welded Joint\

;{ arcund  pipe

=i
_ Hand or Mochine
== placed Earth

2 : K backfit
- = 4 Hond placed RISER CONNECTION
T 1 backfill
4fi .
Perforated ' f?om;c;acr fbc;d;frﬂ by hand
Plastic [ fo fop of [uding
Pipe

CROSS5 SECTIONS

Note: For Rapid Dewatering use upper section;
When dewatering lime is not important, earth

DRAYN PIPE IN TRENCH

may be used for the backfil maferial as

shown in lower section,
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APPENDIX A8
CHANNEL STABILITY EVALUATION

Introduction

The evaluation or design of any water conveyance system that includes earth
channels requires knowledge of the relationships between flowing water and the
earth materials forming the boundary of the channel, as well as an understanding
of the expected stream response when structures, lining, vegetation, or other
features are imposed. These relationships may be the controlling factors in
determing channel alignment, grade, dimensioning of cross section and selection
of design features to assure the operational requirements of the system.

The methods included herein to evaluate channel stability adainst the flow
forces are for bare earth. The magnitude of the channel instability needs
to be determined in order to evaluate whether or not structurald measures are
needed. Where such practices or measures are required, methods af) analysis
that appropriately evaluate the stream's response should be used.

All terms used in this appendix are defined in the glossary?\see fage A8,24,

Allowable Velocity Approach

General

This method of testing the erosion resistangé@ ofN\earth hannels is based on
data collected by several investigators,

Figure 2A8-1 shows "Allowable Velocitiegffor Unprctected Earth Channels" developed
chiefly from data by Fortier and Scobgy al.ds@megal, by investigators in the
U.5.5.R. a3,and others.

Stability is influenced by the concentratiefi of fine material carried by the
flow in suspension. There areftwéydistinct types of flow depending on concen-
tration of material in suspen§iong

1. Sediment free flow dspdefined as the condition in which fine material
is carried in suspgension by,the flow at concentrations so low that it
has no effect omgechannel \stability. Flows with concentrations lower
than 1,000 ppmgby weight|are treated as sediment free flows.

2. Sediment laden flow is the condition in which the flow carries fine
materd@ly i) suspension lat moderate to high concentrations so that
stability islenhanced either through replacement of dislodged parFicles
or /(throughgfeormation of a protective cover as the result of settling.
Flows id this class carry sediment in suspension at concentrations
equal’or larger than 20,000 ppm by welght,

Sedimengptfansport rates are usually expresseq in tons per day. To
convert them intc concentration use the equation:

- Qs
c =370 85 (Eq. AB-1)

Depending on the type of soil, the effect of concentration of fine seQimept
{material smaller than 0.074 mm} in suspension on the allowable veloqlty is

obtained from the curves on Figure A3-1.

AB.1 Publishea July 1980




T T T L T Y
FRNES L 11 * % ii - T
L i t - : _
z 810 ' ' ; ,
E T‘ et
o L
i BEaESREE a 1O TITTTIIT ]
5 + 4 T_ = j - !
- g —— = 11 1
& 1.4 © o9 ‘ -1
: el S E -
x -t : z ALIGHMENT L
S rzp i 2 o o e |
L - T B 4 oy 8 u , -
i IERpnanpy ; T - x ] : ] i 1 \
1.0 | : I Fl I 7 ! i [
s 2 3 4 5 e 7 B 9 10 g 97g 1@ 2 o 8 6 4
FLODE FREQUENCY IN PERCENT CHANCE CURVE @ADIUS ~— WATER SURFACE WIDTH
7.0 !
65 T N\
I T CH 1]
é &0 0 A I (;c' A | - J-]
1 . mds
~
= 1
55
(&) - I*““*-;fr" (:FB.
S ur & ot N\
‘;’ 50 i) #t‘gl : a dadbl m o
_ ; ) RENRE]
o OHE T E TG ST s FHEE
w T p 1l ] 5 T I = =
< 1 P 1 LT ~ :a» IR : =
= 453101 et o 08T 1
1 Lt Z sl
B T o ] Fad W AN
a0 o 5 oos TR 0
e *\.-‘ 7 S '&J zﬁ:m [t e B o
[T o C SEDIMEMT LADEM Fi@w L & 1" BaNK SLOPE ]
35111 LTI T i B oo 0l S
) i2 14 i€ 1a 20 (2207 24 9 20 25 30
FLASTICITY 1MDEX COTAMGENT of SLOPE ANGLE
BASIC VELOCITIES FOR COHERENT EARTH MATERIALS (vb) {z}
55
50 =
‘I T CH 7
-
8 45 ped
| T
>
g 40 | 2
4 & - L+
g o ST & NN T
Z 35 t&;ﬁg¥i‘ S 1
o - & ‘ﬂ\«o 5 A 1 - b
:'; b £ HHE NN
@ 30 z 10 Iy
ﬂ 3 T 4
eT = ] ] A
T T o 1] g - O PTTTI TN
25 e 0\4‘6 i % E 098 i
\-i*\",e“" N 7] % L. T : .
W 117 SERIMENT FREE FLOW 117 bt [ DEWSITY 1 .
t o BN T T 1174
20 R 20 A O I O A [o):] NI VI S NI
10 12 e s i@ 2D 22 24 D2 04 06 08 (4
PLASTICITY INDEX YOID RATIO (@}
BASIC VELOCITIES FOR COHERENT EARTH MATERIALS lyp) .

AB.2 Published July 1980




GRAIN SIZE IN INCHES
1 i 2 4 6 81015

Lo
T L i

el FmEs ] SAND | sraveL | CcoBBLE
e e L BT
. pobm i el '
S !
e J | i| Enter chort with D,, parficle nize i ]
to determina basic velociy ' l
100 i +
| : :
290 i } ; y " /
- o A
: aill W/
~ 8O T + f II 1 ] ;
G f ! i // |[
Q 7 | I
d ‘ ! E | i /
> 60 - ‘ ! A
g L SEDIMENT LADEN "™+ ‘,/ w
@ /! / L
40 t 7 bt
Bk
10 7 L b E' L
= _—-"'/ LT TiH+— SEDIMENT FREE
20 4
1 ¥
i0 H 1 )
' i a
00 I { ;
001 0050 05 1.0 50 100 50.0 000 5000

GRAIN SIZE IN MILLIMETERS
BASIC VELOCITY FOR DISCRETE PARTICLESOF E\QRTH MATERIALS (Vb)

ALLOWABLE VELOCITIES FOR UNPROTECTEDODEARTH CHANNELS
. CHANNEL BOUNDARY MATERIALS ALLOWABLE VELOCITY

DISCRETE PARTICLES
Sediment Laden Flow

D, > 0.4 mm Basic velpcity chartvalue x D x &4 x B
Dy << 0.4mm 2.0 fps
Sediment Frea Figw
Oy =20 mm Basic velacity chart value x D x A x B
D=2 & mm o.C fps
COHERENT EARTH, MATERTALS
Pt > 10 Basic velocity chart value xDx A« F xCy
Bl «Z |0 20 fps
LS T TR TIITT SagEasyEnasaann g
Hr e PH e AR R ] NOTES -
suwsssnnnaniEIRREP 0N 100Y INEREESu
ol ! f'lt' R l'[. P! 1 -t s n I. Inno cose shoutd the dilowabie velocity be exceeded
- S | - I; when the 10 % chance discharge occurs,regardless
Q)3 " 1T of the design flow frequency.
5 ~~PL | 44 el o T M L. [7
s trT B [
i TR L4 T i
52 p A SEp R e =
- L] } T N |
For i H A O P D W A L
5 i '
g ; b - FIGURE A8~1
. N 4 £ .
e HHA 1
8 AT DEPTH OF DESIGN FLOW Y ALLOWABLE VELOCITIES
10 L T FOR UNPROTECTED EARTH CHANNELS
By T ' i
15

©? 2 4 6 8 10 12 14 6 18 20
WATER DEPTH (feat}

48.3 Published July 1980




If the suspended sediment concentration equals or exceeds 20,000 ppm by
weight, use the sediment laden curve on Figure AB-1. If the suspended
sediment concentration is 1,000 ppm or less by weight, use the sediment
free curve on Figure A8-1. A linear interpolation may be made between
these curves for suspended sediment concentrations between 1,000 ppm
and 20,000 ppm.

adjustment in the basic velocity to reflect the modifying effects of
frequency of runoff, curvature in alignment, bank slopes, density of
bed and bank materials, and depth of flow are made using the adjustment
curves on Figure AS8-1.

The alignment factor, A, and the depth factor, D, apply téall soil
conditions. The bank slope factor, B, applies only to channels in soils
that behave as discrete particles. The frequency correctiom, E, applies
only to channels in soils that resist erosion as a coherent massh, The
density correction factor, Ce: applies to all soil materials excCept
clean sands and gravels (containing less than 5 percent mgserlal passing
size #200).

Figure A8-1 gives the correction factors (F) for freguencies of occurrence
lower than 10 percent. Channels designed for 1@s5s freguent flows usilng
this correction factor should be designed to be stable at the 10 percent

chance frequency discharge as well as at the design discharge.

If the soils along the channel boundary behave ashdiscrete particles with

D75 larger than 0.4 mm for sediment laden fdow of larger than 2.0 mm for
sedimen free flow, the allowable vedlocity is determined by adjusting the
basic velocity read from the curves/ on Eiguregh8-1 for the effects of
alignment, bank slope, and depthg Tfgfhe soils behave as discrete particles
and D75 is smaller than 0.4 mm for sediment laden flow or 2,0 mm for sedi-
ment free flow the allowable velocity isg2.0 fps. For channels in these
soils no adjustments are to belimade to the basic velocity of 2.0 fps.

In cases where the soils ip th@& chanmel boundary resist erosion as a
coherent mass, the allowablefvelocity is determined by adjusting the basic
velocity from Figure A8-1 forhthe effects of depth, alignment, bank slope
frequency of occurrence of design flow, and for the density of the bound-
ary soil materials.

Design Procedire for Allowable Velocity Approach

The use of £he allowable velocify approach in checking the stability of earth
channels imvolvesgthe ollowing steps:

1,

Determine the hyd@raulics of the system. This includes hydrolecgic
determinations ds well as the stage-discharge relationships for the
channel considered.

Determine the properties of the earth materials forming the banks and
bed of the design reach and of the channel upstream.

Determine sediment yield to attain and calculate sediment concentration
for design flow. In most cases sediment free conditions exist and should
be used unless the designer can prove otherwise.

Check to see if the allowable velocity procedure is applicable.

Compare the design velocities with the allowable velocities from Figure
A8-1 For the materials forming the channel boundary.
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. Examples of Allowable Velocity Approach

Example 1

Given: A channel is to be constructed to convey the flow from a 2 percent
chance flood., The hydraulics of the system indicate that a trapezoidal
channel with 2:1 side slopes and a 40 foot bottom width will carry the design
flow at a depth of 8.7 feet and a velocity of 5.45 fps. Soil investigations
reveal that the channel will be excavated in a moderately rounded clean sandy
gravel with a Dyg size of 2.25 inches. Sampling of soils in the drainage area
and estimate of erosion and sediment yield indicate that on an average annual
basis approximately 1000 tons of sediment finer than 1.0 mm. and 20 tons of
material coaser than 1.0 mm are available for transport in cflannel. The
amount of abrasion resulting from the transporting of this small amount of
sediment coarser than 1.0mm is considered insignificant. Sediment transport
computations indicate all of the sediment supplied te the cHannel will be
transported through the reach. The sediment transport and hydrologic evalua-
tions indicate the design flow will transport the available gediment at a
concentration of about 500 ppm. The channel is straight exéSPt for one curve
with a radius of 600 feet.

Determine:
1. The allowable velccity, Vg+ and
AN

2. The stability of the reach.

Solution: Determine basic velocity from Figure A8-1, sediment free curve
because sediment concentration of 500 ppm is déssfthan 1,000 ppm.

. Vp = 6.7 fps.
Depth correction facteEpD = 1.22 (from Figure AS-1).
Bank slope correction, & = 8.72 {(from Figure A8-1).
ARlignment corrgction Ay

curve radius = 600 _ B.02
water surface width 74.8 *

Ad= 0.89 (from\Figure A8-1),
Densitygeorrection, C,, does not apply.

Frequency, correction, F, does not apply.

Va straight reaches} = VbDB = {6.7}(1.22){0.72) = 5.88fps

Va (curved reaches) = VyDBA = (6.7)(1.22)(0.72)(0.89) = 5.24fps

The proposed design velocity of 5.45 fps is less than V5, = 5.88 fps in the
straight reaches but greater than V, = 5.24 fps in the curved reaches. Either
the channel alignment or geometry needs to be altered or the curve needs

structural protection,.
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Example 2

Given: A channel is to be constructed to convey the flow from a 2 percent
chance flood. The hydraulics of the system indicate that a trapezoidal channel
with 2:1 side slopes and a 40 fcot bottom width will carry the design flow at

a depth of 8.7 feet and a velocity of 5.45 fps. The channel is to be excavated
into a silty clay(CL)socil with a Plasticity Index of 18, a dry density of 92
pcf, and a specific gravity of 2.71. Sediment transport evaluations indicate
the design flow will have a fairly stable sediment concentration of about 500
ppm with essentially no bed material load larger than 1.0 mm. The channel ig
straight except for one curve with a radius of 600 feet. The 10 percent chance
flood results in a depth of flow of 7.4 feet and a velocity of 4.93 fps.

Determine:
1. The allowable velocity, V5, and
2. The stability of the reach.

N\

Solution: Sediment concentration of 500 ppm is leds, tham 1,000 ppm therefore
it is classed as sediment free flow,

Vp = 3.7 fps (from Figure A8-1)
for the 2 percent chance flood. N\

Depth correction, D = 1,22 (from Figure AB=l}.

Density correction, compute e; ~
Y
RS P ¢ A D1 - DB B R RE
Ta )

Ce = 1,0 {from Edgure AB-1;.
Frequency correction, Ef= 1.5 (from Figure A8-l).
Alignment correction A,

Curve) radius .
water surnfaceswidth

= B.02

6500
74.8
A =0nB9 (from Figure AB8-1).
Vg (straight reach) = Vi DC.F = (3.7)(1.,22){1.0) {1.5) = 6.77 fps.
Va {Curved reach} = Vi DC FA = (3.7){1.22){1.0) {1.5) (0.89) = 6.03 fps.
The design veldeity is less than the allowable velocity for the 2 percent chance

flow. C¢Check the 10 percent chance flow velocity with no frequency correction
against the allowable velocity for the 10 percent chance flow.

V_ {straight reaches) = VpPCq = {3.75(1.19}) (1.0} = 4.40 fps.

V, (Curved reaches) = VpDC A = (3.7)(1.19) (1.0} (0.90) = 3.96 fps.

The allowable velocity with no frequency correction is exceeded by the 10 percent
chance flow velocity. Channel alignment, slope OT geometry must be altered or
the channel must be protected.
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Tractive Stress Approach

Genearal

The tractive force is the tangential pull of flewing water on the wetted channel
boundary; it is equal to the total friction force that resists flow but acts

in the opposite direction. Tractive stress is the tractive force per ulnt area
of the boundary. The tractive force is expressed in units of pounds, while
tractive stress is expressed in units of pounds per sgquare foot. The tractive
force in a prismatic channel reach is egual to the weight of the fluid prism
multiplied by the energy gradient.

The tractive stress approach to channel stability analvsis provides a method
to evaluate the stress at the interface between flowing water and the materials
in the channel beoundary.

The method for obtaining the actual tractive stress acting con_she )hed or sides
of a channel and the allowable tractive stress depends on thé i»yp Shze of the
materials involved. When coarse grained discrete particle soils are Mnvolved
Lane's a2 method is used. When fine grained soils are inv@lved, s method de-
rived from the work of XKeulegan and modified by Einsteinl ad, jshdpiafioni and
Brooks @5 is used. The separation size for this determimatdlen s D7g ~ 1/4 inch.

Coarse~grained Discrete Particle Soils ~ Dy 1/4 igieh = Tane'd Method

A. Determination cof Actual Tractive Stress
1. Actual tractive stress in an infinitély wide @hdnnel.

Generally, Manning's roughness cgefficient 78" reflacits the overall
impedence to flow including grain roughness, form roughness, vegeta-
tion, curved alignment, etc. olaneds a2 work showed that for soils
with a D95, size between 0.25" (6.35 mm) and 5.0" {127mm} the walue
of Manning's coefficient n“fesultingg®rom the roughness of the soil
particles is determined %%
1/6
ng = Dgg with#D9e expressed in inches (Hqg. AB-2)

39

The value of n, determined\by the egquation above represents the retardance to
flow caused by roughness, ofhthedsoil grains,

The value of safpean, be used tolcampute Sy, the frictlon gradient
associated Mith the partigular boundary material being considered.

2 {Eq. BB-3)
_ ng q.
se = A) e

jal

The tractive stress acting on the scil grains in an infinitely wide chamnel is
found by:

T = Tydsg (Eg. AB=-4)
where the terms are as defined in the glossary.
2. Distribution of the tractive stress along the channel perimeter:

In open channels the tractive stresses are not distributed uniformly
aleng the perimeter. Laboratory experiments and field ochservations
have indicated that in trapezoidal channels the stresses are very small
near the water surface and near the corners of the channel and assume
their maximum value near the center of the bhed. The maximum value on
the banks cccurs near the lower third point.
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Figure A3»2 and A8-3 give the maximum tractive stresses in a trapezoidal
channel in relation to the tractive stress in an infinitely wide channel
having the same depth of flow and value cf CH

Tractive stresses on curved reaches:

Curves in channels cause the maximum tractive stresses to increase above
those in straight channels. The maximum tractive stresses in a channel
with a single curve occur on the inside bank in the upstream portion of
the curve and near the outer bank downstream from the curve. Compounding
of curves in a channel complicates the flow pattern and causes a
compounding of the maximum tractive stresses.

Figure AB-4 gives values of maximum tractive stresses based on judgment
coupled with very limited experimental data. It does not show the effect
of depth of flow and length of curve and its use is only justified until
more accurate information is obtained., Figure A8-5 with a)similar degree
of accuracy, gives the maximum tractive stresses at vardlous distances
downstream from the curve.

Allowable Tractive Stress AN

The allowable tractive stress for channel beds,  &..|\cbmposed of soil
particles with discrete, single grain behavior wi%g a given Dqg is:

TLb = 0.4 D75

N

When 0.25 in. < < 5.0 in, (Eq. AB-5)

P75
The allowable tractive stress for ch@nnelisides{ 1;, is less than that of the
same material in the bed of the chamnelgBedadse the gravity force aids the
tractive stress in moving the maferidls. The allowable tractive stress for
channel sides composed of soilgparticles b€having as discrete single grain
materials, considering the effeckt of th&'side slope z and the angle of

repose ¢p with the horizontal is

Trg = 0.4 K BETRRP 0.25)in. < Dyg < 5.0 in. (Eq. A8-6)
= 122 - cot? ¢
Wnere: K \/Z co R+ o (Bg. AB-7)
1+ z2

FiguredRB~6 gives an evaluation of the angles of repose gorre5ponding to
the dégree offfdngularity of the material. Figure A8-7 gives values of K
from Eguation AB-V/.

When the unit weight Yz of the constituents of the material having a grain
size largedgthan the D,; size is significantly different than 160 1b/ft3,

the limiting tractive stress Tt} and 1y, as given by Equations (A8-5) and

{p8-6) should be multiplied by the factor.

T= Vg~ Ty (Eq. AB-8)
S Y A

Fine Grained Soils - Dng < 1/4 inch

A.

Determination of Actual Tractive Stress

1. Reference tractive stress - ) .
The expression for reference tractive stress 1s:

= Eq. AB-9)
T = YRy Sg {Eq

AB.8 published July 1980




REFERENCE:

Bureai of Reclamation “Progress Report
on Results of Studies on Design of Stable
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FIGURE A8~2

CHANNET, STABILITY: ACTUAL MAXTMUM TRACTIVE STRESS, 'b, ON BED OF
STRAIGHT TRAPEZOIDAL CHANNELS
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In a given situation y and s_ are known sc that the only unknown is Ry.
The value of Ry can be deterfiined from the logarithmic frictional
formula developed by Keulegan and modified by Einstein a4.

R
v tX
= 5,75 log (12,27 k—-——)

R 5
v 9 Fe Se

where: K  is the Dgs size in ft.

(Eq. AB~10)

The‘factor X in Equation A8-10 describes the effect on the frictional
resistance of the ratio of the characteristic roughness length ks to
the thickness of the laminar sublayer &. This thicknéss is determined
from the equation

g = 11.6 v (Bg. 28%11)
/g Rt Sa N\

A relationship between x and ks/G has been developed enmpirically

by Einstein a4.,and represented by a curve. gWith the helg of this

curve and equations A8-10 and A8-11 the value of) R .T@gan be determined
provided that V, s,, kg and the temperature of the water are known.

The computational solution for R, follewspyan interative procedure which
is rather involved. A simpler graphifal éSiution has been developed

by Vanoni and Brocks a5 and the basig family of curves that constitute
it, is shown in Figure A8-8, Figufe A859 shows the extension of the
curves outside the region covered in tQS ordginal publication.

Figure A8-10 gives curves frgm which values of density p and kinematic
visocity of the water v canfjbe obtained.

The computation of refefence tractive stress (1) is facilitated by
following the procedure ongpage A8 .20

Distribution of the trdctiwe stress along the channel perimeter:

In open channels th& tractive stresses are not distributed uniformly along
the perimeter. Léboratory experiments and field observations have indicated
that in trapezoidal ghanhed® the stresses are very small near the water
surface and.near the dorners of the channel and assume their maximum value
near thefeenterdof the bed.h The maximum value on the banks occurs near

the lower third points

The graphsl in Figures A8-11 and A8-12 may be used to evaluate maximum
stress values on/the banks and the bed respectively. These figures are to
be used along with 1, the reference tractive stress, to obtain values to
obtain values' for the maximum tractive stress on the sides and bed of
trapezoidal channels in fine grained soils.

Tractive stresses in curved reaches:

Figures AB-4 and AB-5 used to determine the maximum tractive stresses in
curved reaches for coarse grained soils may also be used to obtailn these
values for fine grained soils. The values for the maximum tractive )
stresses on the beds and sides as determined above are used in coenjunction
with these charts to cobtain values for curved reaches.
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Allowable Tractive Stresses - Fine grained soils

The stability of channels in fine grained soils {D75 <0.25") may be checked
using the curves in Figure A8-13. These curves wers developed by Lane a2,
The curves relate the median grain size of the soils to the allowable
tractive stress. Curve 1 is to be used when the stream under consideration
carries a load of 20,000 ppm by weight or more of fine suspended sediment.
Curve 2 is £0 be used for streams carrying up to 2,000 ppm by weight of
fine suspended sediment, Curve 3 is for sediment free flows {less than
1,000 ppm}.

When the value of Dgp for fine grained scils is greater than 5 mm use the
allewable tractive stress values shown on the chart for 5mm.

For values of Dgp less than those shown on the chart (0.lmmjjuse the allow-
able tractive stress values for 0.1 mm, Hcwever, if this is @one 0.1 mm
should be used as the Dgg size in obtaining the reference g#FActive stress.

Procedure - Tractive Stress Approach

The use of tractive stress to check the ability@ef eArth £&hann@ls to resist
erosive stresses involves the following steps:

1, Determine the hydraulics of the channel. This 4ncludas hydrologic
determinations as well as the stage-discharge relationships for the
channel being considered. \

Z. Determine sediment yvielé to reach and caldulate 'sediment concentraticn
for design flow, or assume sedimentgfreel water,

3. Determine the properties of the earthffiatefials in the boundary of
the channel.

4. Check to see if the tractive Stress apprcach is applicakle.

5. Compute the tractive stfesses ererted by the flowing water on the
boundary of the channellbeiftc sfudied. Use the Froper procedure as
established by the Dgegpsize of fhe materials,

6. Check the abilityhef the 80il materials forming the channel to resist
the computed tpactive stresses,

The computation, for the, reference tractive stress for fine grained soils is
Tacilitatedlby Wsing the)folilowing procedure:

1. Detérmine sg and /¢’ Evaluate Manning’s n by the method described in

Supplenefit A.

2, Enter the graphs in Figure A8-10 with the value of tempevature in °F and
read thegdensity p and the kinematic viscosity of the water w.

3, Compute v3
gvsg

4, Compute e

Vg]zsse

5. Enter the graph in Figure RB8~8 (or Figure AB-93with the computed values
in steps 2 and 3 above and read the value of v .

t/p
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6. Compute T from v y V and p
t/p

V2p
v/ /e )2

where the terms are defined in the glossary

Examples ~ Tractive Stress Approach

Example 3

Given: The bottom width of the trapezoidal channel is 1B feet wWith side slopes
©f 1 1/2:1, The design flow is 262 cfs at a depth of 3.5 feetpand, a velocity
of 3.23 fps. The slope of the energy grade line is 0.0026., fThere ®&s one curve
in the reach, with a radius of 150 feet., The aged n value ig\estimated to be
0.045., The channel will be excavated in GM soil that is nonp*gstic, with Dqg
= 0.30 inches (22.0 mm). The gravel is very angular,
Determine: The actual and allowable tractive stress,
Sclution: Since Dgg > 1/4 inch use the Lane method.

nt = {0‘9031/5/39 = 0 _ 0252 {Eq» Ag“l]a \

. 2

From Equation 28-3: s¢ - (ng/n)“s, = \p 025/08045)2 0.0026 = 0.00082.

actual Te = Iyd8¢ = (62,4) (3.5) (0.00082%=w0.179 psf.

b/d (ratic of bottom width to depth) = 18/3.5 = 5,14,

from Figure R8-2 and A8-3 g/f=)0.76; T/ T = 0.98,
R./b (radius of curve/bottem width) = 150/18 = 8.33,
be/Th = Tse/Tg = 1.17 (Figupe AB8-4) .
Actual 1, = {0.1790) (0.98) =/ 0,175 psf;
actual . & (0,179) {0376} = 0.136 psf
Actualf tpe = (0.D75) A(1.17)} = 0,205 psf;
actuaddir, . = [(0.136) (1,17) = 0.15% psf
Solving for allowabde tractive stress -
¢p = 3B.4° (Figure aAB-6). K = 0.45 {Figure AB-7}.
allowable: 1., - (g, 4) (Dye} = (0.4) {0.90) = 0.36
allowable: 7Tpo = 0.4 KDy5 = (0.4) (0.45) (0.90) = 0,162

Comparing actual with allowable, the channel will be stable in straight and
curved sections.
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Examgle 4

Given: Bottom width of the trapezoidal section is 18 feet, side slopes are
1-1/2:1. Design flow is 262 cfs, with a depth of 3.5 feet at a velocity of 3.23
fps, Slope of the hydraulic grade line is 0,0026. The design temperature is
S0°F. The channel will be cut in nenplastic SM soil, with a Dgg size cf 0.035
inches, a Dgg size of 0.01075 inches (0,273 mm) and a Dgg of 0,127 mm. The n
value for the channel is 0.045. There are no curves in the reach. Sediment
load is guite light in this locality, in the range of clear water criteria,.

Determine: The actual tractive stress and the allowable tractive stress.

Solution: Since the Dyg size is less than 1/4 inch use the reference tractive
stress method.

v = 1.42 x 1075 £t2/gec., p = 1.940 1b sec2/ft  (Figuze a8-10).

3
Vo/gva, = 3.23%, (32.2) (1.42 x 10-5) (0.0026) = 2.83 x 107,
Vﬁ/gksse = 3.23/./%32.2)(0.01075/12)(0.0026} =373 \\

V/\/T/P = 21.6 {From Figure AB,8).

~ 2 2
T =V o W 2 T (30235 1.9821,6)% = 0.0434 pst.

b/d (ratio of bottom width to depth) =\&B/3.5 = 5,14
Tg/t= 1.0; Tp/t = 1.31 (from FiguTe A8=ll and AB-12}.
Actual Tractive Stressesg
Tg = (0.0434) (1.0) = 0.0434 psf; Ty, = (0.0434) (1.31) = 0.0563 pst
Allowable Tractive Strgsses:
= 0.127 mm; frem Figure AB-13 and assuming clear water flow (curve No.3 )

D
tgg allowable tractive fercedis 0.025 psf. Both the bed and the banks of the
channel are unstable.
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GLOSSARY OF SYMBOLS

- alignment factor to adjust the basic velocity because of the effects of

curvature of the channel.

-~ area of flow, (ftz)

—~ bottom width of a channel {(feet).

water surface width {feet).

bank slope factor to adjust the basic velocity hbecause of the effects
of different bank slecpes,

sediment concentration in parts per million by weight.

€2, C3, C4, C5 - coefficients used to determine channel proportions
and slope when using the modified regime equatiéns.

Density factor to adjust the basic velccity ¢ecause cfl varidticns in the
density of soil materials in the channel boundary'.

cohesion intercept at natural moisture (pstX.

N

depth of flow {(feet}.

critical depth of flow {(feet),.

mean depth of flow (feet}. N

depth factor to adjust basic wvelocity begduse of the effects of the
depth flow.

the particle diameter of fwhich s%)0f the sample is smaller.

frequency facter to adjustfthe basic velocity because of the effect of
infregquent flood fldws,

v

vadn

accelerdtion due to\gravity (fps?),

Froude number =

specific gravity.
depth of tensign crack (feet).

characteristic length of roughness element, for granular matarial:
ks = Dgg size in feet.

cogfficient modifying tractive force for gravitational forces on coarse,
noncchesive materials on channel sides,

Manning's coefficient.

Manning'se coefficient for roughness of soil grains.

- wetted perimeter.

- Plasticity index.

Ag.24
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unconfined compressive strength,

discharge (cfs).

Sediment transport rate {tons/day)

hydraulic radius - feet.

radius of curvature of central section of compound curve.
hydraulic radius associated with grain roughness of the soil.
slope of channel bottom.

critical slope.

energy gradient

rate of friction head loss because of tractive stress acting\en bed
and side materials. AN

average velocity {fps).
allowable veleocity {fps).

basic velocity (fps).

N
critical velocity (fps).
top width of flow - ft.
k‘\
factor describing effect of r@tiel———E&_——— on flow resistance.

)
cotangent of side slopegangle.

factor to correct allowablle tractive force for materials with D75 > 0.25"
for unit weights différent than 160 pctf.

unit weight of water (pcf).

dry unit weight{ {pcths

moisf unit weight [(pcfl)y

unit weig@ht of ‘particles larger than 0.25" (pcf).

unit weight Of water (62.4 pcE).
11.6v

v 9R¢Se

thickness of laminar sublayer =

angle of shearing resistance.
angle of shearing resistance at natural moisture content.
angle of repose of coarse noncohesive materials,

kinematic visosity of water (ft2/sec) .
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p  ~ water density {lb—secz/ft4),

T - reference tractive stress {psf}.

Tw - tractive stress in an infinitely wide channel (psf), .
Tp - maximum tractive stress on the channel hed (psf).

Tg ~ maximum tractive stress on the channel sides (psf).

The — maximum tractive stress on the bed in a curved reach (psf).
- maximum tractive stress on the sides in 2 curved reach {p=sf).

- allowable tractive stress along the bed, (psf)

'Ls - allowable tractive stress along the sides (psf).
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SUPPLEMENT A
Method for Estimating Manning's n

This supplement describes a method for estimating the roughness coefficient n
for use in hydraulic computations associated with natural streams, floodways and
similar streams. The procedure proposed applies to the estimation of n in
Manning's formula. This formula is now widely used, it is simpler to apply than
other widely recognized formulas and has been shown to be reliasble.

Manning's formula is empirical. The roughness coefficient n is used to quanti-~
tatively express the degree of retardation of flow. The value of n indicates
not only the roughness of the sides and bottom of the channel, but alsc other
types of irregularities of the channel and profile. In short, n is used to

indicate the net effect of all factors causing retardation of{flow in a reach of
channel under consideration.

There seems to have developed a tendency to regard the seledtion ofn for nat-
ural channels as either an arbitrary or an intuitive process. This probably
results from the rather cursory treatment of the roughngss cuifficient in most
of the more widely used hydraulic textbooks and handbodks. (Thefact is that

the estimation of n requires the exercise of critical judgment in the evaluation
of the surfaces of the channel sides and bottom; vardatidns in shape and size of
cross sections: ocbstructions; vegetation; meanderdng ¢f, thegchannel.

The need for realistic estimates of n justifies,the adoptdon of a systematic
procedure for making the estimates.

Procedure for estimating n. The general proceflure [for estimating n involves;
FiTs®, Lhe selection of a basic value gf n for,a straight, uniform, smoocth
channel in the natural materials involved;gfhenyithrough critical consideration
of the factors listed above, the sellecti@n of |@a modifying value associated with
each factor. The modifying valueg 'are added 40 the basic value to obtain n for
the channel under consideration,

In the selection of the modifiyingalues associated with the 5 primary factors
it is important that each factonlbe éxamined and considered independently. 1In
considering each factor, dfjshould be kept in mind that n represents a quanti-
tative expression of retardatieniof flow. Turbulence of flow can, in a sense,
he visualized as a meaSure or dndicator of retardance. Therefore, in each case,
more critical judgmefit may be exercised if it is recognized that as conditions
assoclated with any faétorhehange so as to induce greater turbulence, thers
should be an_increase imhtheymodifying value. A discussion and tabulated guide
to the seleftion @f modifgingivalues for each facter is given under the follow-
ing procedural steps,.

1et step. méglection of basic n value. This step requires the selection of a
ERSIe © value for a straight, uniform, smooth channel in the natural materials
involved. The selfection involves consideration of what may be regarded as a
hypothetical €hamnel., The conditions of straight alignment, unifcrm crcss
section, and smooth side and bottom surfaces without vegetation should be kept
in mind. Thus the basic n will be visualized as varying only with the materials
forming the sides and bottom of the channel. The minimum values of n shown by
reported test results for the best channels in earth are in the range from
0.016 to 0.0l8, Practical limitations associated with maintaining smooth and
uniform channels in earth for any appreciable period indicate that 0.02 is a
realistic basic n. The basic n, as it is intended for use in this procedure,
for natural or excavated channels, may be selected from the table below. Where
the bottom and sides of a channel are of different materials this fact may be

recognized in gelecting the basic n.
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CHARACTER OF CHANNEL BASIC n
Channels in earth 0.02
Charnels cut into rock 0.025
Channels in fine gravel 0.024
Channels in coarse gravel 0.028

2nd step. Selection of modifying value for surface irregularity. The select-
ion 1s to be based on the degree of roughness or irregularity of the surfaces
of channel sides and bottom. Consider the actual surface irregularity; first,
in relation to the degree of surface smoothness obtainabkle with the natural
materials invelved, and second, in relation to the depths of flow under
consideration, Actual surface irregularity comparable to thegbest surface to
be expected of the natural materials involved calls for a modifying value of
zero. Higher degrees of irregularity induce turbulence and callhfor increased
modifying values. The table below may be used as a guide togthe“selection.

DEGREE OF IRREGULARITY SURFACES COMPARAELE TO \ MODIEYING VALUE
Smooth The best obtainable for the
materials involved. 0.000
Minor Good dredged channels; sdightly
eroded or scoured side sglopes
of carals or drainage chQEnels. 0.005
Moderate Fair to poor dredged chénnels;

moderately sloughied of eroded side
slopes of canals or ‘draindge
channels, N 0.010

Severe EBadly sloughed banksdof natural
channelgg;, badly efoded or sloughed
sides #©f canals or drainage channels;
unshaped, ffagged and irregular sur-
faces off channels excavated in
rock. 0.G20

3rd step. Selection of{medifying value for variations in shape and size of
cross sections., In cgnsidering /changes in size of cross sections judge the
approximate magnitude of, ingreaSe and decrease in successive cross sections as
compared to the average.  )Changes of considerable magnitude, if they are gradual
and uniform,gdo hot)cause|gignificant turbulence. The greater turbulence is
associated ##ith alteEnating large and small sections where the changes are
abrupt. The degr€e ofjeffect of size changes may be best visualized by consid-~
ering it a§)depending|\primarily on the frequency with which large and small
sections alternate and secondarily on the magnitude of the changes,

In the case of ghape variations, consider the degree to which the changes cause
the greatest depth of flow to move from side to side of +the chqnnel. Shape )
changes causing the greatest turbulence are those for which shifts Qf the main
flow from side to side occur in distances short encugh to produce eddies and
upstream currents in the shallower portions of those sections where the maximum
depth of flow is near either side. Selection of modifying values may be based
on the following guide:
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SHAPE OF CROSS SECTIONS MODIFYING VALUE

I CHARACTER OF VARIATIONS IN SIZE AND

Changes in size or shape occurring
gradually 0,000

Large and small sectionsz alternating
occasionally or shape changes causing
gccasional shifting of main flow from
side to side 0.005

Large and small sections alternating

frequently or shape changes causing

frequent shifting or main flow from

side to =ide 0.010 to
0.015

4th step. Selection of modifying value for obstructions. THhe sele¢tion is to
be Baseg on the presence and characteristics of obstructions \Such as debris
deposits, stumps, exposed roots, boulders, fallen and lodged dogs. /Care should
be taken that conditions considered in other stepsgare not reg-evaluated or
double~counted by this step.

In judging the relative effect of obstructions, corsider: theldegree tc which
the obstructions occupy or reduce the average cross sectienal area at various
stages; the character of obstructions, (sharp-edged) or angular objects induce
greater turbulence than curved, smocth-surfacéd objeets)j the position and
spacing of obstructions transversely and longituddnall#’in the reach under con-
sideration. The following table may be used asdaz gufide to the selection.

RELATIVE EFFECT OF OBSTRUCTIONS N\ WMODIFYING VALUE
WNegligible 0.000
Minor 0.010 to 0.015
Appreciable 0.020 to 0.030
Severe 0.040 to 0.060
5th step. Selection of moddfving value for vegetation. The retarding effect of
vegetation is probably dué primarilyfto the turbulence induced as the water

flows around and bhetweerhthe limbs, stems and foliage, and seccndarily to reduct-
ien in cross section. @as depth and velocity increase, the force of the flowing
water tends to kend the Wwegeétatdeon. Therefore, the ability of vegetaticn to
cause turbulence is partly related to its resistance tco bending force. Fur#hgr—
more, the amo@ntyand character of foliage; that is, the growing season condition
versus dormdnt seasompcondition'is important. In judging the retarding effect
of vegetation, crafical,eonsideration should be given tolthe fol}ow1ng: the
height in relasfon to depth of flow; the capacity to resist bending; the degree
to which the eross segtion is occupied or blocked out; the transverse apd longi-
tudinal distributionl of vegetation of different types, densities and heights

in the reach undeglconsideration. The following table may be used as a guide to

the selection:

VEGETATION AND FLOW CONDITIONS DEGREE OF RANGE IN MODIFYING
COMPARABLE TO: EFFECT ON n VALUE

Dense growths of flexible turfgrasses
or weeds, of which Bermuda and bluegras;es
are examples, where the average depth © )
flow is g £n 3 times the height of vegetation, LoOwW 0.005 to 0.010
Supple seedling tree switches such as willow,
rottonwoed or salt cedar where the average
depth of flow is 3 to 4 times the height of
the vegetation.
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Turf grasses where the average depth of
flow is 1 to 2 times the height of vegetation.

Stemmy grasees, weeds or tree seedlings with
moderate cover where the average depth of
flow is 2 to 3 times the height of vegetation.

Brushy growths, moderately dense, similar to
willows 1 to 2 years cld, dormant season,
along side slopes of channel with no signifi-
cant vegetation along the channel bottom,
where the hydraulic radius is greater than

2 feet,

Medium 0.010 to 0.025

Turf grasses where the average
depth of flow is about equal to
the height of vegetation.

Dormant season, willow or cotton-
wood trees 8 to 10 years old, inter
grown with some weeds and brush, none
of the vegetation in foliage, where
the hydraulic radius is greater

than 2 feet.

Growing season, bushy willows about

1 year old intergrown with some weeds N

in full foliage along side slopes, n®
significant vegetation along channel
bottom, where hydraulic radius is
greater than 2 feet,

High 0.025 to 0.050

Turf grasses where the average depth
of flow is less than one/half the
height of vegetation.

Growing season, bushy willows about

1 year old, intergrown with weeds in
full foliagedalong)side slopes; dense
growth of gattails“along channel
bottom; any valueflof hydraulic radius
up to 10 or, 150 feet.

Growing season; trees intergrown
with weeds and{brush, all in full
foliage; any value of hydraulic
radius up to 10 or 15 feet,

Very high 0.050 to 0.100

6th step. Determination of the modifying value for meandering of channel. The
modifying value for meandering may be estimated as follows: Add the basic n
for Step 1 and the modifying values of Steps 2 through 5 to obtain the subtotal

of ng,
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Let i, = the straight length of the reach under consideration.

. fm = the meander length of the channel in the reach.
Compute modifying value for meandering in accordance with the following table:
Ratio {&p/%g) Degree of Modifying
meandering value
1.0 to 1.2 Minor 0.000
1.2 to 1.5 Appreciable 0.15 ng
1.5 and greater Severe 0.30 ng

Where lengths for computing the approximate value of ip/%fy4 are not readily
obtainable the degree of meandering can usually be judged reasonably well.

7th step. Computation of n for the reach. The value of n for)the reach is oh-

tained by adding the values determined in Steps 1 through 6. Ampillustration
of the estimation of n is given in Example 1.

Example 1, Estimation of n for a reach.

N

This example is based on a case where n has been determinedlso_that comparison
between the estimated and actual n can be shown.

Channel: Camp Creek dredged channel near Séymour, ) Illinocis; see
USDA Technical Bulletin No. 129, Plate 29-Clfor photegraph and
Table 9, page B6, for data. AN

Description: Course straight; 661 feet lafg. gCross section, very
little variation in shape; variatiofi'dn $ize moderate, but changes
not abrupt. £Side slopes fairly rggular, bettom uneven and irregu-
lar. Soil, lower part yellowish grayfelay; upper part, light gray
silty clay loam. Condition, sfide slopes /overed with heavy growth
of poplar trees 2 to 3 inchedin diamete¥, large willows and climb-
ing vines; thick growth ofgwater, weed on bottom; summer condition
with vegetation in full fioliage.

Average cross section_approkimates a trapezoid with side slopes
about 1.5 to 1 and bottem widthdabout 10 feet. At bankfull
stage, average depth and ‘surface width are about B.5 and 40 feet

respectively,
STEP REMARKS MODIFYING VALUES
1 Soilhmateri@ls dndicate minimum kasic n. 0.02,
2 Pescription indicates moderate irregularity. 0.01
3 Changes in size and shape judged insignificant. 0.00
4 No obstructions indicated. 0.00
5 Description indicates very high effect of
vegetation, 0.08
6 Reach described as straight. _b.oo

Total estimated n 0.11

USDA Technical Bulletin No, 129, Table 9, page 96, gives the following deter—
mined values for n for this channel: for average depth of 4.6 feet n = 0,095;
for average depth of 7.3 feet n = 0.104.
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* APPENPIX B

EXAMPLE FOR ‘SEED SPECIFICATIONS

A.  The seed mlxtures and spe01tlcatlons shall meet the mlnlmum requlrements as
'spec1f1ed below.

l.:tﬂurnlsh the kinds ‘and amcunts of seed as 1nd1cated below to be seeded in all
: h_areas designated by the engineer, landscape archltect, etc. :

h(Llst mixtures and amcunts of each species here)-

2. fThe minimum requirements for grass and legume seed’ used in‘ the vegetative
‘work are as follows:

~a. All seed shall be labeled to show that it eets the requlrements of the
“New Jersey State Seed Law. _ _
‘b, Accumulated bag tags of seed used shall be submi téd" w1th the flnal pay
: estimate. . .

:c; All seed shall have bheen tested within the 6 months 1mmed1ately ‘preced-
' “ing the date of sowing such material od thlS Jjob&

d. . Inoculant - The inoculant for treating legume seed in the seed mixtures
- shall be a pure culture of nitrogen-figring Bacteria prepared for the
species seeded. Inoculants shall not(be usedi)later than the date indi-
cated on the container. Twice thegsupplier's recommended rate of
~inoculant will be used when seed As- broadeasgted; four times the recom-
mended rate if hydroseeded. - ' :

_e...The guality of the seed used shall‘sonform to the guldellnes shown on
the following page. . :

B, Grass seed mixtures checked by €he Chief of the Bureau of Seed Certification,
-New Jersey Department of Agrlculture, Trenton, New Jersey, will: assure the
purchaser that the mixture gbhtained is the mixture ordered.s
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. TABLE B1-1

“QUALITY OF SEED*

. R R . . . -Min.imu'm** E :-. .- R Minimum*** - . - . .
LEGUMES 0 0L _ “Seed Purity (%) : “Germinaticn (%) -
Crownvetch . . 0 095 | -2
Lespedeza, "~Korean . _ : .97 L - i i 45
Lespedeza, sericea . S 98 ' C R -85
GRASSES
Bluegrassf'Kéhtucky ' _ 80 85
Fescue, red - (chewing -and : 97 o o . BO

creeping) . . D o _ ] § B
Fescue, tall (KY 31) - R+ : o o B5
Redtop B ' 90 S . S B5
Reed canarygrass : 96 ' T : 30
Ryegrass, annual or common ) 98 : : . ‘B5
Ryegrass, Perennial : o798 o - -\\-_ 85
Weeping lovegrass ' I 95 : _ : 87
ANNUALS
Millet : o o S 798 ' ' s\ . B0
Oats R y - > - BO
Rye . 0 . ' N .98 N ) _ .. 85
Sudangrass e _ S 58 4 - 80
*Seed containing prohibited or restricted noxicls weeds will not be accepted. _ . :
Prohibited noxious weeds - Bindweed, Canada_Ekhistle, guackgrass, -hedge bind- : L

weed, and horse nettle.
Restricted noxious weeds - Wlld garllc, bérmudagrass; .cheat, wild onion,
corn cockle, dodder and wild oniod|, Jetm&ongrass, perennial sweet sudangrass,
sorghum almum and other perennial sorghum hybrids.
**Seed should'hot containgin excess of 2.5 percent weed seed.

***[ower germination is allowed ifl{ seeding rates are raised to compénsate.

June 1972
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APPENDIX C1

e

STATE OF NEW JERSEY

SOIL EROSION AND SLDIMLNT CONTROL ACT

CHAPTER 251, P.L. 1975%

(N.J.S.A, 4:24-32 ot seq.)

BN ACT providing for soil erosion and sediment contzol and
supplementing cnapter 24 of Title 4 of the Révised
Statutes.

BE IT ENACTED by the Senate and General Asseghly of
the State cof New Jersey:

1. This act may be cited and refesfFed)ta as the
"Soil Erosion and Sediment Control Act.”

2. The Legislature finds thaf"seddment /is a source
of pellution and that soil ercosign codtinues to be a
serious proklem thrcoughout the Statef and that rapid shifts
in land use from agriculturaldfand\rural /Lo nonagricultural
and urbanizing uses, construyctiongofhousing, industrial
and commercial developmengs, amd other land disturbing
activities have accelerated the progess of soil erosion and
sediment deposition resulting img@ellution of the waters of
the State and damagegfolldomestic, agricultural, industrial,
recreaticnal, fish And wildlife, and other rescurce uses.
It is, therefore, decldred¢to be the policy of the State to
strengthen and extend( the present erosion and sediment
control activifiestanderdgrams of this State for both
rural and ur@an landg), and to establish and implement,
through thg, State Soil Conservation Committee and the Soil
ConservatiomhDiskricés, in cooperation with the counties,
the municipalities,and the Department of Environmental
Prétettieon, a Statewide comprehensive and coordinated ero-
gion and Bediment comWtrol program to reduce the danger from
storm@@terprzdnoff, to retard nonpoint pollution from
sedifment and to conserve and protect the land, water, air
and otner/environmental resources of the State.

3. For the purposes of this act, unless the context
clearly indicates a different meaning:
a. "Zpplication for development” means a aroposed

subdivision of land, site plan, conditional use, zoning
variance, planned development or construction permit.

b, "Certification" means {l1) a written endorsement of
a plan for soil erosion and sediment control by the local
Soil Conservation District which indicates that the plan
meets the standards promuluaated by the State Soil Conser-
vation Committee pursuant to this act, (2) that the time
allotted in section 7 of this act has expired without
action by the district or {3) a written endorsesment of
a plan filed by the State Department of Transportation
with the district.

*as amended by Ch. 264, P.L. 77 and Ch. 4592, P.L. 79

Revised July 1980
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¢. "District" means a 501l Conservation District
organized pursuant to chapter 24 of Title 4 of the

Revised Statutes.
d. "Disturbance" means any activity involving the .
clearing, excavating, storing, grading filling or trans-
porting of soil or any other activity which causes soil
to be exposed to the danger of erosion.

e. "Erosion" means the detachment and movement of
soil or rock fragments by water, wind, ice and gravity.
f, "plan" means a scheme which indicates land treat-

ment measures, including a schedule of the timing for
their installation, to minimize soil erosion and
sedimentation.

g. "Project" means any disturbance of mord{than 5,000
square feet of the surface area of land (1) for the accomoda-
tion of construction for which the State UniformfComstruc-
tion Code would reguire a construction permit, Eexcept that
the construction of a single-family dwellinggiifidid, shall not be
deemed a "project" under this act unlegs such unlthis part
of a proposed subdivision, site plan, coaditionalfuse,
zoning variance, planned development orgeonstruction permit
application involving two or more suchl single~family dwelling

units, (2} for the demolition of one,or morgstructures,
{3} for the construction of a par#ing Met, (4} for the
construction of a public facility, {5 fe@r the operation

of any mining or quarrying acti@ityy or /(6) for the clear-
ing or grading of any land fo¥ othe®mjbilan agricultural or
horticultural purposes.

h. "Sediment" means &gelid matérial, mineral or .
organic, that is in suspemsien, 1s being transported, or
has been moved from itg site ©f origin by air, water or
gravity as a product of efosion.

i. "Soil" meamspall unconsolidated mineral and organic
material of any onigin,

j. "Standards” meahns the standards promulgated by
the committee pursuant to this act.

k. "Committee™ means the State S50il Conservation
Committeg@ Indthe Department of Agriculture established
pursuaft to R.S,. 4424-3%

1. "publieWfacility" means any building; pipeline;
highwavi'electricity, televhone or other transmission
line; or any @ther structure to be constructed by a public
utility, m@Ricipality, county or the State or any agency
or instrumentality thereof.

4, The committee shall have the power, subject to
the approval of the Secretary of Agriculture and the
Commissioner of Environmental Protection to formulate,
promulgate, amend and repeal standards for the control of
s0il erosion and sedimentation, pursuant to the Administra-
tive Procedure Act, P.L. 1968, c. 410 {C. 52:14B-1 et seqg.)

a. Such standards shall be based upon relevant
physical and developmental information concerning the watersheds
and topography of the State, including, kut not limited to,

Cl.2 Revised July 1980
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data relating to land use, soils, slope, hydrology, ceclogy,
size of land area Leing disturbed, proximate water kodies
and their characteristics.

. Such standards shall include criteria, techniqgues
and methods for the control of erosion and sedimentation
resulting from land disturbing activities for various
categories of soils, slopes and land uses.

c. Such standards shall include standards of
administrative procedure for the implementation of this
act.

5. Aporoval of an application for development for any
project by the State, any county, municipality, OX,any
instrumentality thereof shall be conditioned uwnon eertifica-
tion by the local district of a plan for soil erosigm and
sediment control. Any person proposing to engagel 1n any
project not requiring approval by the State, any \@ounty,
municipality, any instrumentality thereof shall,“pPrior /to
commencing such project, receive certifi€ation by thoe“local
district of a plan for soil erosion and se@imewt control.
Any public utility, municipality, countyg@r thenStéite or any
agency or instrumentality thereof, othex than the State
Department of Transportation, which pmep@ses a project shall,
prior to the construction of such project subiit to and
receive certification by the distriet £&f af=lan for soil
erosion and sediment control. The State Department of
Transporation shall certify a plan £68 @ny project that it
oropcses to construct and shall “file guch certification with
the district. Certificaticnyky the department of Transwvorta-
tion shall be pursuant tog@@Gil)ercsion control standards
developed jointly by thel Department of Transporation the
Department of Environmentad Prétection and the committee and
promulgated by the Dépaptment/of Transportation.

6. The distrigt shall certify such plan if it meets
the standards promulgated by the committee pursuant to
this act. _The districtishall provide written notice to

the appli@ant indicating that:

a./ The pkanwas certified;

b.U\Theé tlan was certified subject to the attached
conditions; or

c. The pdfan was denied certification with the reasons
for denial Stated.

7. The district shall grant or deny certificaticn
within a period of 30 days of submission of a complete applica-
tion unless, by mutual agreement in writing between the district
and the applicant, the period of 30 days shall be extended for
an additional period of 30 days. Failure of the district to
grant or deny certification within such periocd or such exten-
sion thereof shall constitute certification. For purposes of
this section, a major revision of the plan by the applicant
shall constitute a new submission.

Cl.3 Revised July 1980




8. The district shall adopt a fee schedule and collect
fees from applicants for the certification of plans and for .
on-site inspections of the execution of certified plans. Such

fees shall bear a reasonable relationship to the cost of render-

ing such services.

9, The district or the municipality may issue a stop-
construction order if a project is not being executed in
accordance with a certified plan.

10. Any municipality, which adopts an ordinance that
conforms to the standards promulgated pursuant €e this act
within 12 months of their promulgation and obtaing, the
approval of the committee thereto, shall be exempt from
sections 5 through 9 of this act, until such time ast{khe
local district determines that the municipality\és not
enforcing said ordinance.

11. No certificate of occupancy fox a Projeet shall be
issued by a municipality or any other publie agency unless
there has been compliance with provisiens of Ja certified plan
for permanent measures to control @goilNerosdion and sedimenta-
tion.

12. 1In those counties whére thepddstrict does not main-
tain its central office, the Beard of freeholders may, by
resolution, direct the county planning board to act as an
agent of the district within tha®¥county and to administer
the powers granted to ghe digtrict pursuant to this act,
until such time as a distfick @s established within that
county. The committec halll establish guidelines to
implement this sed¢tiony:

13, The distriects sand the committee are authorized to
cooperate and enter ifito agreements with any Federal, State
or local@@gency tolgarky out the purposes of this act. The
distrifets and the /committee are authorized to receive
financial @ssistdnce from any Federal, State, county or other
public@r private source for use in carrying out the purposes
of this act.

14, The committee is authorized to make grants of State aid
to districts and to municipalities to carry out the purposes of
this act.

15. 1If any person violates any of the provisions of this
act, any standard promulgated pursuant to the provisions of
this act, or fails to comply with the provisions of a certified
plan the municipality or the district may institute a civil
action in the Superior Court for injunctive relief to prohibit
and prevent such violation or violations and =said court may pro-
ceed in a summary manner. Any person who violates any of the .
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provisions of this act, any standard promulgated pursuant
to this act or fails to comply with the provisions of a

. certified plan shall be liable to a penalty of not less than
$25.00 nor more than $3,000.00 to be collected in a summary
proceeding pursuant to the Penalty Enforcement Law (N.J.S.
28:48-1 et seq.). The Superior Court, County Court, county
district court and municipal court shall have jurisdiction
to enforce said Penalty Enforcement Law. If the violation
is of a continuing nature, each day during which it con-
tinues shall constitute an additional separate and distinct
offense.

16. This act shall be liberally construed #g,effect-
uate the purpose and intent thereof.

17. 1If any provision of this act or the applicatieon
thereof to any person or circumstances is heddgpinvalid, the
remainder of the act and the application off such pre¥ision
to persons or circumstances other than those £0 which it
is held invalid, shall not be affected thexecby.

18. This act shall take effect on January 1, next
following its enactment except that sedfion/4 shall take
effect immediately,.

AN
. Appeals -(Section 9, Chapter 459 P.L. 1979, N.J.S.A. 4:24=6.1)

The committee may 4 on 1€s own motion or at the request
of any person aggrieved hy¥ any decision by a local district,
review and approve,gmedify or reject any such decision as it
deems appropriate.
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APPENDIX C.2
SOIL ERCSICN AND SEDIMENT CONTROL ACT

RULES AND REGULATIONS
pursuant to
Chapter 251, P.L. 1975

Chapter 90
NEW JERSEY ADMINISTRATIVE CODE
Title 2
Department of Agriculture
Subtitle 1 State Scil Conservation Committee

General Provisions

Authority

Unless otherwise expressly noted, all provisions of this subchapter were adopted
pursuant to authority of N.J.S.A. 4:24-3 and Chapter 251, _Laws of 1275,

2:90~1.,1 PURPOSE

These rules and regulations are to implement P.L. 1975, Chapter 251, N.J.S.A.
4329-39 et seq., hereinafter referred to as the aét, te)seclife timely decisions
by the soil conservation districts on application for development as defined

therein, to assure adequate public notice of procgéures thereunder and to continue
effective administration of the law,

2:90-1,2 DEFINITIONS

All definitions in Chapter 251, Laws of 1975,‘3re incorporated in these regulations.
The following words and terms, when Used'in this subchapter, shall have the follow-
ing meanings, unless the context cllearly indidates otherwise,

"Appeal"” means a request for review of district function.
"Hearing body" means the [Staté Scil)Conservation Committee.

2:90-1,3 STANDARDS

{(a) The State Soil cCorServation)Committee adopts as standards for soil ercsicn and
sediment control thos@,standards presently published in the "Standards for Scil
Erosion and Sediment Comtrolpisi New Jersey", as adopted September 9, 1974 and
revised September®l979, by, the New Jersey State Scoil Conservation Committee.
Specificallyl, these)standards include (1) Vegetative Standards as follows:

Temperary Végetative Cover for Soil Stabilization 3.11
Permanent Vegetative Cover for Soil Stabilization 3.21
Stabilization with Mulch Only 3.31
Permanent Stabilization with Sed 3.41
Topsciling 3.51
Maintaining Vegetation 3.61
Dune Stabilization 3,71
Trees, Shrubs and Vines 3,81
Protecting Trees During Construction 3.91

(2) FEngineering Standards as follows:

Land Grading 4,11
Diversions 4,21
Grassed Waterway 4,31
Sediment Basin 4.41
Slope Protection Structures 4,51
Channel Stabilization 4,61
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Floodwater Retarding Structures 4,71

Subsurface Drainage 4.B1

Traffic Control 4,91

Dust Control 4,10.1
Lined Waterway 4,11.,1
Riprap 4,12.1
Sediment Barrier 4.13.1
Conduit Outlet Protection 4.14.1
Stabilized Construction Entrance 4,15.1
Storm Sewer Inlet Protection 4.16,1

Coples are available through the State Soil Conservation Committee and each soil
conservation district as follows:

Bergen County Scil Conservation District;

Burlington County Soil Conservation District;

Camden County Soil Conservation District;

. Cape-Atlantic Seil Conservation District (Cape May and Aglantic

Counties);

Cumberland County Soil Conservation District; N

Freehold Soil Conservation District (Middleséx and Mommduth Couties);

Gloucester County Soil Conservation Distxicts

. Hudson, Essex and Passaic Soil ConservatiomyDistrict’ {Hudson, Essex
and Passaic Counties);

9, Hunterdon County Soil Conservation Disfrict;

10. Mercer County Soil Conservation Distmicts

11. Morris County Soil Conservation Distrisfh

12, Ocean County Scil Conservation Dilstriet;

13, Salem County Scil ConservationgBiestrict:

W e
. S

o ~J o n
»

14. Somerset-Union Soil Conservatiion District (Somerset and Union Counties);
15. Sussex County Soil Conservation Distriet;
16. Warren County Soil Consergatiem District.
{E) The location, address, and_telephone ‘numbers of each soil conservation .

district may be obtained from he State Soil Conservation Committee, P. O. Box
1888, Trenton, New Jersey 08625 609-25255540.

2:90~1.4 APPLICATION

Applicants shall submi® their plans to the district accompanied by an applicaticn
form as prescribed b§hthehcommittee. Such application shal indicate the informa-
tion required to make ‘a@pdecdision on certification of plans. Application forms are
available at_locations lidsted, in section 3 of this subchapter.

2:90-1.5 /PROCEDURE

(a} The dds€rict shall carry out the provisions of sections 5 through 7 of the
act.

(b} No projeét shall be undertaken by any perscn, partnership, or cerperation,
or other private or public agency unless the applicant has submitted to the
district with local jurisdiction a plan for soil erosion and sediment coptrol for
such project, and the plan has been certified by the district as‘conform}ng to
the standards promulgated by the New Jersey State Spil Conservation Committee.
The plan shall provide for the control of soil erosion and sedimentation and
utilize the standards for soil erosion and sediment control adopted by the New
Jersey State Soil Conservation Committee.

{¢) Approval by a municipal officer or agency for an applicatiop for development
for any project shall be conditioned upon certification by the district for a
plan for soil erosion and sediment control,
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{d} The digtrict shall review all scil erosion and sediment control plans
submitted with a complete application and provide the applicant with a written
notice indicating that:

(1) The plan was certified;

(2} The plan was certified subject to the attached conditions; or

(3} The plan was denied certification with the reasons for the
denial stated.

(e} The district shall furnish the municipal planning board a copy of the
certification or denial including all conditions and statements.

(f) The district shall grant or deny certification within 30 days from sub-
mission of a complete application. The district may be granted an additional

30 day review period through mutual written agreement with the applicant. Fail-
ure of the district to grant or deny certification within such peried or such
extension thereof shall constitute certification.

{g} The district shall require a new submission of the plan and, application when
a major revision is made.

2:90~1.6 APPEAL PROCESS

{a} The State Soil Conservation Committee may, on ifs owmmotdeh or at the
request of any person aggrieved of any action by the distriet, review the
decision of any soil conservation district and make, whatever determinations it
deems appropriate in the matter. Any person aggriev of any decision of a

5011 conservation district shall have ten days/to appeal to the State Soil
Conservation Committee which shall schedule agpheaing and make a determination
within 45 days of the petiticon for review./ Any person against whom a stop-
construction order is issued by any district sh@l} @lsc have the right to appeal
to the State Secil Conservation Committeé. " Requests for appeal shall be addressed
to:

Secretary, State S6il1 Conservation Committee
P, (0. Box 1888
Trenton, New(Jersey 08625

{b} The committee shall appointiand utilize the hearing office procedures of
the Department of Agricultfire for ‘fact finding and recommendations to the
committee.

{c) The committee shall send a written notice to the appellant of hearing status:

{1} Thefapplicatien number;
{(2) Details offhow de€isicns aggrieves appelant;
{(3) Datey, tdme and place of hearing.

2:90-1.7 MUNICIPAL ORDINANCES

(a) Municipalities may adopt soil erosion and sediment control ordinances con-
forming to the standards promulgated by the committee. Adoption by the municipality
of such ordinances must be completed by May 31, 1978, in order to qualify for an
exemption from sections 5 through 9 of the act.

(b} Such ordinances adopted by municipalities may provide for the review and
certification of plans by the district in accordance with these rules and ;egu}at
tions. 1In all such cases, there shall be written contracts with the municipalities
requesting review and certification and fees shall be charged in accordance with
the established district fee schedule.
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{c} Municipalities shall obtain the approval of such ordinances by the committee
before being exempt from the provisions of this act. The committee may continue
after_May 31, 1978, to review municipal ordinances enacted before May 31, 1978,
and, if it so determines, grant approval to such ordinances.

ordinances submitted to it. The district may recommend approval or disapproval
to the committee. Written notification of approval or disapproval shall he sent
to the district and municipality by the committee within 60 days.

(@) The committee shall secure review and comment by the district on municipal .

{e) Municipalities having a soil erosion and sediment control ordinance presently
in effect who wish to be exempt from sections 5 through ¢ of this Act shall submit
such ordinances to the committee for approval before May 31, 1978, TUpon written
notification of approval, which may be given after May 31, 1978, the municipality
shall Le exempt from sections 5 through 9 of this act.

(f) Districts shall annually review for compliance all soil erosion and sediment
control ordinances enacted by muncipalities within the district. The district

shall inform the committee in writing of the results of this rgview by February 15

of each year. If at any time during the year, the district dete@rmines and so notifies
the committee that any municipality is not enforcing its soil erosion and sediment
control ordinance, the committee shall give written notice togthe muncipality that

it is no longer exempt from sections 5 thorugh % of the act.

(g) &Any proposed changes to a municipal ordinance which fhas raceived the approval
of the committee, and is therefore exempt from sectlens 5 th&oughd of the act,
must be submitted to the committee for review and approvalgprior tc enactment of
the revised ordinance, For the municipality’'s exemptasStatus to continue, all such
changes must be found to be in accordance with thefact and approved as such by the
committee, Failure of the municipality to secure Written notification of approval
will result in discontinuance of municipal exempti&e from section & through 9 of
the act.

2:90~1.8 FEES

Reasonable Ffees shall be set by the sgil conseg;étion districts based on cost.
The fee schedule proposed by each district shall'be approved by the committee
before it is adopted by the districkl Any pepsSon aggrieved of the set fee may .

appeal to the State Soil Conservagien C€ommittee as outlined in section & of this
subchapter,

2:90-1.9 ENFORCEMENT

{a) Inspection of projegts to determine execution in accordance with the
certified plan shall be carried out by the district in close coordination with
the municipal engineer‘and building inspector.

(b) The distriE€t €hall determine whether or not the provisions of the certified
plan are beifig follewed by the applicant.

(c) The distrief shall“inform the applicant in writing of observed deviation
from the certified plan and request immediate compliance with the plan.

{(d) The distrigt oF the municipality may issue a stop-construction order if
the applicant takes no action to comply with the provisiocn of the certified plan.

(e) When a stop-construction order is issued, no further construction activity
may take place until the applicant is in compliance with all provisions of the
certified plan.
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unless there has been compliance with the provisions of certified plan for
permanent measures. The district shall provide the municipality with a report
of compliance upon completion of the project.

. (f) The municipality shall not issue a certificate of occupancy for a project

2:90-1,.10 CHANGES

Changes in the certified plan must be submitted to the district for reevaluation
and approval.

2:90-1.11 REPORTS

The districts shall submit quarterly reports to the committee giving number of
applications, number of certifications, denials and number of reviews.

2:90~1.12 MUNICIPFAIL ORDINANCES FOR SOIL EROSION AND SEDIMENTATION CONTROL

(a) In order to protect the public interest and welfare and to enable the
orderly continuance of municipal government in this Stateggthe New Jersey State
S0il Conservation Committee gave temporary approval to @ll municipal ordinances
for soil erosion and sediment control adopted bef@re January 1, 1976.

{b) Such temporary approval will be terminated ongMay) 31, 1927E.

N
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APPENDIX C3
CHRONOLOGY OF

ETANDARDS FOR SOIL EROSYON AND SEDIMENT CONTROL IN NEW JERSEY

TITLE

Preface: Published June 1972
Introduction: Published June 1972
General CGuidelines: Published June 1972

Vegetative Standards

Temporary Vegetative Cover for Soil Stabilization: Adopted June 1972,
Revised January 1974, September 1979

Permanent Vegetative Cover for Soil Stabilization: Adopt@d dune 1272,
Revised January 1974, September 13979

Stabilization with Mulch Only: Adopted June 1972,
Revised January 1974, September 19789 AN

Permanent Stabilization with Sod: Adopted June 1972,
Revised January 1974, Septembexr 1979

Topsoiling: Adopted June 18972,
Revised September 1979

Maintaining Vegetation: 2Adopted June 1972

Dune Stabilization: Adopted June 1972,
Revised January 1974, September 1979 AN

Trees, Shrubs and Vines: Adopted January 1974

Protecting Trees During Constructiongys | Adopted January 1974

Engineering Standards N

Tand Grading: Adopted June 1872,
Revised January 1974
Diversions: Adopted Junedl972;
Revised September 1979
Grassed Waterway: Adopted Jdune 1972,
Revised September 1979
Sediment Basin: Adbopted Junepl972,
Revised January€l974, September 1979
Slope Protectiom)Structures: Adopted June 1372,
Revised January 21974
Channel Stabilization:  yAdopted June 1972,
Revised January 1974, September 1979
FloodWwater Retaxrding Struetures: Adopted June 1972,
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APPENDIX D1

GLOSSARY

Acre-feet - An engineering term used to denote a volume 1 acre in area and
1 foot in depth.

Aggrade - The alteration of a channel caused by the deposition of sediment.

Anti-seep Collar - A device constructed around a pipe or other conduit
placed through a dam, dike, or levee for the purpose or reducing seepage losses
and piping failures. {See Figure 4.4-I)

Anti-vertex Device - A facility placed at the entrance to a pipe conduit struc-
Ture such as a drop inlet spillway or hood inlet spillway to prevent air from
entering the structure when the pipe is flowing full. {(See Figurep4d.4-I)

Barrel - See conduit.

Borrow Area - A source of earth fill materials used in ghe cSﬁstruction of
embankments or other earth fill structures.

Bottomlands - A term often used to define lowlandsgadjacent tol streams (flood
plains in rural areas).

Box Inlet Drop Spillway - A form of principaldspiblway. / (See Figure 4.4-III)

Cantilever Outlet - & discharge pipe extending deyond its support.

cascades or Bedrock — Section of stream witheuthpeols, consisting primarily of
Fodrock with little rubble, gravel, @r \@theér such material present. Current
usually more swift than in riffles,

Channel - A natural stream thatg@onveys water; a depth or channel excavated
for the flow of water.

Chute Spillway -~ A form ofgprin€ipal Spillway. (See Figure 4.4-IV}

Conduit - A closed facidity used for the conveyance of water.

Cover Crop - A crop grown primarily for the purpose of protecting soil between
periods of permangnt vegetative cover.

Cradle - Ad@evice uSually concrete, used to support a pipe conduit or barrel.
{See Figure 4.4-1)

Cutoff Trench -~ A long, narrow excavation constructed along the center line of
a dam, dike, leveefor embankment and filled with relatively impervious material
intended to reduc® seepage of water through porous strata.

Degrade -~ The alteration of a channel caused by the erosion and scour of the
channel bottom.

Design Highwater - The elevation of the water surface as determined by the flow
conditions ot the design floods.

Design Life -~ The period of time for which a facility is expected to perform
its intended function.

Diversion - A channel with or without a supporting ridge on the lower side
constructed across or at the bottom of a slope for the purpose of intercepting
surface runoff.
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Embankment - A man-made deposit of soil, rock or other materials used tc form an
impocundment .

Emergency Spillway -~ A vegetated earth channel used to safely convey flood dis-
charges in excess of the capacity of the principal spillway.

Energy Dissipator - A device used to reduce the energy of flowing water.

Erosion ~ Detachment and movement of soil or rock fragments by water, wind, ice
and gravity.

Field Capacity - The amount of water retained in a soil after it has heen satu-
rated and has drained freely., It is usually expressed as a percentage of the
overdry weight of the soil. Also called field moisture capacity.

Filter Blanket ~ A layer of sand and/or gravel designed to préwvent the movement
of fine-grained soils,

Filter Strip - A long, narrow vegetative planting used to rétard am collect
sediment for the protection of diversions, drainage basins,|er otherhstructures.

Flat - Section of stream with current too slow tagbe classed asBrEiffle and too
shallow to be classed as a pecol. Stream bottom us@ally compos@éd of sand or finer
materials, with Coarse rubble, boulders or bedrock occagionaldy evident,

Flood FPlain - The relatively flat area adjeining the channel of a natural stream
which has been or may be hereafter covered by_£loed water,

Flood Routing = Determining the changes in [the zise a@fd fall of flood water as
it proceeds downstream through a valley ompthubugh la reservoir.

Flume - A device constructed to convey/ waterfloml8teep grades lined with erosion-
resistant materials.

freeboard - The vertical distance between &He elevation of the design highwater
and the top of the dam, dike, J@vee or diversion ridge.

Grade wtabilization Structure|= A striicture for the purpose of stabilizing the
grade of a watercourse, th@Peby preventing further headcutting or lowering of
the channel grade.

Grading ~ Any strippimg, eutting, filling, stockpiling, or any combination there-
of and shall include the lamd dn its cut or filled condition.

Grassed Watefway =hA natural @k constructed channel, usually bread and shallow,
covered wigh erosion=resistant Wegetation, used to conduct surface water.

Hood Inlef e Alpipe \@ntrance wherein the top edge of the pipe is eYtended 3/4

of fthe diameter beygnd the bottom invert cut on an angle. (See Figure 4.5-11)
Hx_rogragh Aggraph showing for a given point on a stream or for a given

point in any drainage system, the discharge, stage, velocity, or other property
of water with respect tc time.

Inoculant -~ A peat carrier impregnated with bhacteria which form a symbiotic
relationship enabling legumes to utilize atmospheri¢ nitrogen. Most of our
lequmes require specific bacteria.

Impact Basin ~ A device used to dissipate the energy of flowing water.
Generally constructed of concrete in the form of a depressed and partially
submerged vessel and may utilize baffles to dissipate velocities.

Land - Any ground, soil or earth including marshes, swamps, drainageways and
areas not permanently covered by water.
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Level Spreaders - A shallow channel excavation at the outlet end of a diversion
with a level section for the purpose of diffusing the diversion outflow.

Liguid Limit - The moisture content at which the soil passes from a plastic
¥o a Liquid gtate. In engineering, a high liguid limit indicates that the soil
has a high content of clay and a low capacity for supporting loads.

Mannings Formula - A formula used to predict the velocity of water flow in an
open channel or pipeline:

V= 1.486 r 2/351/2
n

wherein "vV" is the mean velocity of flow in feet per second; "r" is the hydraulic
radius: "s"is the slope of the energy gradient or for assumed uniform flow the
slope of the channel in feet per foot; and "n" is the roughnégs coefficient

or retardance factor of the channel lining.

Mulching ~ The application of plant residue or other suitable materials to
The land surface to conserve moisture, hold soil in place, aid in establishing
plant cover and minimize temperature fluctuation. AN

outlet - Point of water disposal from a stream, river,|lake, tidewater, or
artificial drain.

Peak Discharge - The maximum instantaneous flow from a ‘given storm condition
at a specific location. \

pH - A measure of acidity or basicity with{pH Ffbeling'neutral and pH 6.3
being a desirable degree of soil acidity«gpBas@city above pH 7 is rare in
eastern U. 5. scils.

N
Pipe Drop - A circular conduit usedfto “conrvey Water down steep grades.

Plasticity Index ~ The numerical_differendéibetween the liguid limit and the
plastic 1imit; the range of modsture @ontent within which the scil remains
plastic.

Plastic Limit - The moistdf@mcontent/at which a soil changes from a semisolid
to a plastic state.

Plunge Pool - A devide used to /dissipate the energy of flowing water that may
be consiructed or made by theghction of flowing. These facilities may be
protected by uvaricus lindngimaterials.

Pool ~ Seddion of strxeam/deeper and usually wider than normal with appreciably
slower current 4flan immédiate upstream or downstream areas and possessing
adequate wowe® (sheer depth or physical condition) for protection of fish.
Stream bottom usualdy a mixture of silt and ccarse sand.

Principal Spills@y - Generally constructed of permanent material and designed
to regulate the normal water level, provide flood protection and/or reduce the
frequency of operation of the emergency spillway.

Rational Formula - Q=CIA. Where "Q" is the peak discharge measured in cubic
feel per second, "C" is the runoff coefficient reflecting the ratio of runoff
to rainfall, "I" is the rainfall intensity for the duration of the storm
measured in inches per hour, and "A" is the area of the contributing drainage
area measured in acres. '

Ridge - The bank or dike constructed on the downslope side of a diversion.
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Riffle = Section of stream containing gravel and/or rubble, in which surface
water is at least slightly turbulent and current is swift enough that the sur-

face of the gravel and rubble is kept fairly free from sand and silt.

Riprap - Broken rock, cobbles or boulders placed on earth surfaces, such as the

face of a dam or the channel of a stream, for protection against the action of

water.

Risers - The inlet portions of a drop inlet spillway that extend vertically from
the pipe conduit barrel and control the water surface.

Sediment - Solid material, both mineral and organic, that is in suspension, is
being transported, or has been moved from its site of orgin by air, water,
gravity or ice.

Sediment Basin ~ A depression formed by the construction of a barrier or dam
built at suitable locations to retain rock, sand, gravel, sidt oxr)other material.

Soil - The unconsolidated mineral and organic material ongthe) immediate surface
of the earth that serves asa natural medium for the growth ofy land plants.

Soil Heorizon - A layer of soil, approximately paraldlel \té the| surface, that has
distinct characteristics produced by soil-forming processes.

Stabilized Centeér Section - An area in the bottom of a grassed waterway protected
by stone, asphalt, concrete or other materials to\Frevent erosion.

Stone Center - A stabilized center section madedof stene.

Storm Freguehcy - An expression or measlire of how ©&ften a hydrologic event of
given size or magnitude should on an averade B} equaled or exceeded. The aver-
age should be based on a reasonablefgample, .

Straight Drop Spillway - A formgef principal spillway. {See Figure 4.4-I1)

Straw - The natural dry stem and peélated) material threshed of its seed.

Temporary Protection - Stdbilizationdof erodible or sediment-producing areas.

Toe Drain - A drainage ‘gystem censtructed in the downstream portion of an earth

dam or levee to prevent eXcessiwve hydrostatic pressures. (See Figure 4.4-I)
Trash Rack =~ _A structurepdevice used to prevent debris from entering a spillway
or other hydranlic structure. {See Fegure 4.4-1)

Underdrains - Bipelinesiof tile with open jeints or perforated pipe used for the
collection off subsurface water.

Unified Seil Clasgification System - A classification system based on the

identification“eof soils according to their particle size, gradation, plasticity
index and liquid limit.

Uplift Forces - Vertical pressures acting upward on a structure, usually caused
by a buoyant condition.

Vegetative Protection — Stabilization of ercosive or sediment producing areas by
covering the soil with:

a. Permanent seeding, producing long-term vegetative cover,

b. Short~term seeding, preoducing temporary vegetative cover, or

c. Sodding, producing areas covered with a turf of perennial sod-forming .
grass.
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CONSERVATION DISTRICTS IN NEW JERSEY

NAME

ADDRESS

TELEPHONE NO.

BERGEN SCD

BURLINGTON SCD

CAMDEN SCD

CAPE~ATLANTIC 5CD

CUMBERLAND SCD
FREEHOQLD SCD
(Mon. & Midsex. Co.}

GLOUCESTER SCBh

HUDSON, ESSEX & PASSAIC
SCD

HUNTERDON SCD

MERCER SCD

MORRIS 5CD

QCEAN 5CD

SALEM 5CB

SOMERSET-UNION SCD

SUSSEX 5CD

WARREN S5CD

3189 Main Street
Hackensack, NJ 07601

Cramer Building

Rt. 38, Mt, Helly, NJ 0B8Q60

Municipal Building
59 3. White Horse
Berlin, NJ 08009

Atlantic Co. Office Bldg.
1200 W. Harding Highway
Mays Landing, NJ 08330

¥.0. Box 148, Rt. 77
Seabrook, NJ 08302

16 Court Street
Freehold, NJ 07728

P.0O, Box L
N, Blackhorse Pike
Williamstown, NJZ0B094

201 Bloomfield,Avenue
Vercna, NJ A7044
N

Route & Box 49
Plemingten, NJIQUBS22

930 Spruce Street
Trenton, WI 62648

Court Housa

Morpistown, NJ 07960

{Logation -W. Hanover Ave.
Morris Twp.)

6 Mott Place, C.N. 2191
Toms River, NJ 08753

1000 East, Rt. 40, Box 47
Woodstown, WJ 08098

308 Milltown Road
Somerset County 4-H Center
Bridgewater, NJ 0BBO7

R.D. 1, Box 13
Route 206 South
Newton, NJ 07860

Stiger Street
Hackettstown, NJ 07840

STATE S0II CONSERVATION COMMITTEE

P.0O. Box 1888, Trenten, New Jorsey
Tel: £08-292-554Q

El.2

201-489-7777
or 538-1552

609~267-7410
609-767-6299
or 767-3977
784-1001
609-625-3144
o1 625~2203
609~451-2422

201-431-3850

609-629-0147
or 629-2010

201~239-1886
or 239-1939
or 5381552
201-782-3915
609-695~5415
ar 989-6847

201-285-6110
or 538-1552

201-244-7048
or 349-1007

609-769-1124

201-526-2701
or 725-3848

201-383-7315
or 383-3800

201-852-2579
or 852-5450
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