SEARCHABLE TEXT BEGINS ON NEXT PAGE.
THERE ARE TEXT RECOGNITION ERRORS.

I .'°3@ndards for

| , m C%bwf]crscy




DISCLAIMER

William P. Minervini created this searchable PDF file in 2019 from a commercial scan of a New
Jersey Department of Environmental Protection (NJDEP) photocopy of these Standards (and a
NJDEP color scan of the cover pages) and applying the text recognition feature of basic PDF
software. The searchable text layer has not been proofread, and has text recognition errors.

Mr. Minervini was not and is not affiliated with the State Soil Conservation Committee or the
New Jersey Association of Conservation Districts, and was not asked by this Committee or
Association to prepare this searchable PDF file.



STANDARDS
for
SOIL EROSION AND SEDIMENT CONTROL IN NEW JERSEY
APRIL 1987
Vegetative and Structural Standards, pages 3.1.1 to 4.20.2
inclusive, are promulgated as "Standards" pursuant to the
Soil Erosion and Sediment Control Act of 1975 as amended,

(NJSA 4:24-42), and New Jersey Administrative Code, (NJAC
2:90-1.1 et seq.).

by the

NEW JERSEY STATE SOIL CONSERVATION COMMITTEE

Arthur R. Brown, Jr., Chairman Frank Bartolf
Richard Dewling Lewis Donaldson
Steven J. Kleinschuster Richard Leithmann
John L. Gerwig Charles Pratschler
James A. Shissias Kenneth J. Roehrich
Joseph Branco John R. Traino

Samuel R. Race, Secretary

Division of Rural Resources
New Jersey Department of Agriculture
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The extensive development of land in the State of New Jersey, our nations most densely populated
State, has often been accompanied by damage to our natural resources, One of the most serious
damages is the erosion of soil by both wind and water, When soil is displaced unintenticnally in
this manner, problems are usually created in the area where the soil comes from and in the area
where it is deposited. If a waterway or drainage facility is involved, silting of the stream or
drainage facility occurs, The cost of correcting the resulting physical damage, pollution, and
inconvenience is much greater than the cost of preventing sofl erosion in the beginning.
Fortunately, the technology for preventing soil erosfon is well established and planners, engi-
neers, developers, contractors and others are able to utilize this technology for both public and
private benefit, The New Jersey State Soil Conservation Committee has responded to the need for
control of such problems and is pleased to present the fifth edition of these Standards for public
use, i

Initially developed and published as guidelines and tools to prevent serious problems, these
Standards are now the basis for implementing the Soi! Erosion and Sediment Control Act of 1975 and
its subsequent amendments, Virtually all major tand disturbance activities are now required by
State law to secure soil conservation district certification of a plan for control of soil erosion
and sedimentation to prevent soil loss and offsite damages. The Standards, offlicially promulgated
in accordance with the above mentioned Act, provide the basis for such plan certification by each
of the soil conservation districts throughout the State,
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technical committee for continuing review and development of these standards listed on page ili,
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this document,

Special acknowledgement is extended to officials of the Soil Conservation Service of the United
States Department of Agriculture who have provided the primary basis for each of the Standards and
guidelines incorporated herein, Developed through research and practical application, these
technical devices, systems and practices have withstood the tests of trial and time and have been
utilized throughout the nation for many years,

Special acknowledgement is also extended to the New Jersey Association of Conservation Districts
which has cooperated in this effort and has published this fifth edition for distribution to the
using public, Copies are avallable for purchase through each of the Sof! Conservation Districts
listed In Appendix E,

Samuel R, Race, Secretary
State Soil Conservation Committee
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INTRODWC T ION

Virtually all Jand disturbance activities in the state, such as construction of housing and
industrial developments, highways, pipelines, land grading, and mining or quarrying activities,
are required by NJSA 4:24-39 et seq. to incorporate control of soll erosion and sedimentation,
The subsequent reduction of soll losses on construction sites and the reducing of assocliated
damges from sedimentation results in substantial savings to the community, the contractors, the
developer and to the Jlandowner as well as providing for enhancement of the environment, The
contractor who controls soil erosion during construction also promotes good will in the community,

while erosion and sediment control are .important on all sites, particular attention should be
given to areas to steep topography and highly erodible sofls, Also the larger the disturbed area
and the longer it Is left unstabilized, the more serious the problem becomes,

Natural vegetation covers and protects most of our lands from erosion, |fs removal necessitates
application of alternative protective measures, Establishment of mechanical structures engineered
to control weter runoff, the application of artificial protective cover, or the rapid reestablish-
ment of vegetation are among the methods suitable to control erosion and sedimentation,

The purpose of these Standards is to help those responsible for construction to control soil
movement, The comprehensive erosion control techniques and devices which follow have been
developed in cocoperation with professional and technical personnel representing agencies and
groups concerned with Jand disturbance activities and the control of soil erosion and sedimenta-
tion to provide this help, Interpretative assistance in their application and use is available
through the soil conservation district where the land disturbance wili take place, A district
directory is included in Appendix E,

Introduction 1.1 April 1987






GUIDELINES
FOR SOIL EROSION AND SEDIMENT CONTROL

Effective soil erosion and sediment control planning requires careful evaluation of the following
factors prior to developing the plans for the specific site. The key planning objective is to retain
soil on the site and minimize delivery of sediment offsite:

I. Factors to be considered in planning:

a. erodibility of soils - information on soils characteristics may be found in the USDA "Soil
Survey" available for most counties.

b. existing drainage patterns.

c. presence of steep slopes, stream corridors and other critical site factors.,

d. quality of existing vegetation to act as a buffer during construction.

e. minimum area to be cleared.

f. protection of roadway access points from tracking sediments.

g. need for protecting conduit outlets with riprap.

h. stabilization of excess excavated materials to be deposited offsite.

When considering offsite impacts of the proposed project it must be demonstrated by an offsite
stability analysis that a stable condition exists at all points of water discharge for the 2 and 10
year design storm. If the existing offsite conditions are currently unstable it must be demonstrated
that .the project will not aggravate such conditions. Where Infiltration Basins are proposed for
stormwater management, a stable emergency discharge area must be provided.

II. Factors to be considered in erosion control plan design -
a, the grades, maximum slope and maximum area to be disturbed at one time should be based on:

soil erodibility

geology

rainfall data

proposed establishment of vegetation
. proposed maintenance

VoW N =
.

b, the sequence of construction and the installation of erosion controls including:

. site clearing

topsoil stripping

interim control installation
construction of structures/project phase
maintenance of controls, etc,

Vi B WN -~
.

c. controls designed to achieve the following:

interception of runoff from long, sloping sites and delivery to stable area
stabilization by use of temporary vegetation
sediment filtration via preserving buffer strips
stabilized stockpiled soil
control soil losses at
i, driveway entrances/exists
ii, streams, rivers, natural drainage ways
iii, large, cleared areas subject to wind erosion

U B W N
.

Guidelines for Erosion Control 2.1 April 1987



III. Factors to be considered during construction:

a.

implementation of erosion control plans in a timely manner

careful adherence to the construction sequence

frequent inspection and maintenance of erosion controls

timely removal of sediment from basins, removal of temporary structural
installation of permanent vegetation at project completion.

Guidelines for Erosion Control 2.2

controls

April 1987
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STANDARD
FOR
TEMPORARY VEGETATIVE COVER FOR SOIL STABILIZATION

Establ ishment of temporary vegetative cover on solls exposed for perliods of two to 12 months,

Purpose

To temporarlly stabilize the soll and reduce damage from wind and water erosion unti| permanent
stabilization Is accomplished,

Where Applicable

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

Methods and Materlals

Site Preparation

A,

Grade as nheeded and feasible to permit the use of conventional equipment for seedbed
preparation, seeding, mulch appllication, and mulch anchoring, All grading should be
done In accordance with Standards for Land Grading, p, 4.11,

Install needed erosion control practices or facilities such as diversions, grade
stablilization structures, channel stabilization measures, sediment basins, and water-
ways, See Standards 4,2 through 4,16,

Seedbed Preparation

A,

Apply limestone and fertilizer according to soll test recommendations such as those
offered by Rutgers University Soil Testing Laboratory, Sol! sample mallers are
available from the local Cooperative Extenslion Service office, I|f soil testing Is not
feasible on small or varlable sites, or where timing Is.critical, fertilizer may be
applied at the rate of 500 pounds per acre or 11 pounds per 1,000 square feet of
10-20-10 or equivalent, |If seed Is drilled over banded fertillizer, the rate of ferti-
l1zer is reduced 50 percent, Apply limestone (equlvalent to 50 percent calcium plus
magnesium oxides) as follows:

SUTC_TEXTURE “TONS/ACRE CBS,. /1,000 S0, FT,
Clay, clay loam, and high organic soll 3 135
Sandy loam, loam, siit |oam 2 90
Loamy sand, sand 1 45

Pulverized dolomitic |imestone is preferred for most soils south of the
New Brunswick-Trenton line,

Work |Iime and fertilizer into the soll as nearly as practical to a depth of 4 Iinches
with a disc, springtooth harrow, or other suitable equipment, The final harrowing or
discing operation should be on the general contour, Continue tillage unti| a reasonably
uniform seedbed Is prepared,

Inspect seedbed just before seeding, |f traffic has left the soll compacted, the area
must be retilled as above,

D. Solls high on sulfides or having a pH of 4 or less should be mulched only, See
Standards for Stabilization with Mulch Only, p, 3.3.1.
111, Seeding
A. Select seed from recommendations in Table 3,1-1,

Temporary Vegetative Cover for Sofl Stablllization
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TABLE 3,1-1

TEMPORARY SEEDING RATES AND DATES

SEEDING RATES OFTIMUM SEEDING DATE 1/ i - OPTTMUM
(pounds) Based on Plant Hardlness'?bneléj SEED
or Per 1,000 ‘ DEPTH 2/
SPECIES Acre Sq, Fts ZONE 5 ZONE 6 ZONE 7 {Inches)
Annual ryegrass 40 1.0 3/15-6/1 3/1-5/15 2/15-5/1 0.5
8/1-9/15 8/15-10/1 8/15-10/15
Perennial ryegrass 40 1.0 3/15=-6/1 3/1=-5/15 2/15=5/1 “0.5
8/1-9/15 8/15-10/1 | 8/15-10/15
Oats 86 2,0 3/15-6/1 3/i-5/15 2/15=5/1 1.0
8/1-9/15 8/15-10/1 8/15-10/15
Barley 96 2,2 3/15-6/1 3/1=5/15 2/15-5/1 1.0
8/1-9/15 8/15-10/1 8/15-10/15
Pear| miilet 20 0,5 6/1=-7/1 5/15=7/15 5/1-8/1 1.0
Sudangrass 30 0,7 6/1=7/1 5/15-7/15 5/1-8/1 1.0
MIllet (German or 30 0.7 6§/1=7/1 5/15-7/15 5/1-8/1 1.0
(Hungarian)
Weeping lovegrass 5 0.2 6/1-7/1 5/15=7/15 5/1-8/1 0,25

May be

Zone 5

Zone 6 - Portions of Bergen, Camden, Essex and Gloucester, all of Hunterdon, portlions of Mercer
and Middlesex, all of Morris and Passalc, portlons of Somerset, Sussex,

Zone 7

C.

planted” throughout summer If soll moisture Is adequate or can be irrigated

1/
2/ Twice the depth for sandy solls
3/ Plant Hardiness Zone (see map, p. 3.2,6)

- Portions of Sussex and Warren Counties

Warren Counties

- Atlantic, portion of Bergen, all of Burlington, Cape May and Cumberland, portions of
Essex and Gloucester, all of Hudson, portion of Middlesex, all of Monmouth, Ocean and

Salem and portion of Union County

Apply seed uniformly by hand, cyclone (centrifugal) seeder, drop seeder,
cultipacker seeder, or hydroseeder, The latter may be justiflable for
areas where conventional vehicles cannot travel, Mulch shall not be Included
tank with the seed. Except for drilled, hydroseeded or cultipacked seedings, seed shall
be Incorporated Into the soll, to a depth of 1/4 to 1/2 Inch, by raking or dragging.

Depth of seed placement may be 1/4 inch deeper on coarse textured soll,

After seeding, firming the soil with a corrugated roller will assure good seed-to-soll
contact, restore capfllarity, and Improve seedling emergence, This Is the preferred

large,

method, when performed on the contour, sheet erosion will be minimized and water
conservation on site wi!l be maximlzed,
IVe Muifching
Mulching fs required on all seeding, Mulch will Insure agalinst erosion before grass

established and wiil promote faster and eariier establishment,
sufficfent to control soll erosion shail be deemed compl!iance with this muliching

requirement,)

{The existence of vegetatlion

Union and

drill,
steep
In the

A, Mulch materials should be unrotted small graln straw, hay free of seeds, or salt hay to
be applifed at the rate of 1-1/2 to 2 tons per acre (70 to 90 pounds per 1,000 square
feet), except that where a crimper s used instead of a Iiquid muich-binder (tackifying
or adhesive agent), the rate of application must be double the lower rate, Mulch
chopper-blowers must not grind the material,

B, Spread uniformly by hand or mechanically so that approximately 75§ to 95% of the soll
surface will be covered, For uniform distribution of hand-spread mul!ch, divide area

Into approximately 1,000 square feet sections and distribute 70 to 90 pounds within each
section,

3,1.2 Revised Apri| 1987
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C. Mulch anchoring should be accomplished Immediately after placement to minimize loss by
wind or water, This may be done by one of the followlng methods, depending upon 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 sofl
surface every 4 feet In all directions, Stakes may be driven before or after
applying mulch, Secure mulch to soll 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,

2, Mulch Nettings - Staple paper, jute, cotton, or plastic nettings to the soll

surface, Use a degradable netting In areas to be mowed,

3, Crimper (mulch anchoring tool) - A tractor-drawn Implement, somewhat

Iike a disc-

harrow, especlially designed to push or cut some of the broadcast long fiber mulch 3
to 4 Inches into the soll so as to anchor It and leave part standing upright.
technique is limited to areas traversable by a tractor, which must operate on the
contour of slopes, Straw mulch rate must be 3 tons per acre, No tackifying or

adhesive agent Is required,

4, Liquld Mulch-Binders - May be used to anchor salt hay or straw mulches,

a, Applications should be heavier at edges where wind catches the mulch,
valleys, and at crests of banks, Remalnder of area should be uniform

appearance,
b, Use one of the following:

(1) Emulsified asphalt - (SS-1, CSS-1, CMS-2, MS-2, RS-1, RS-2,
CRS-2),

Apply 0,04 gal,/sq./yd. or 194 gal,/acre on flat slopes less than 8 feet
high, On slopes 8 feet or more high, use 0,075 gal./sq. yd., or 363

gal,/acre,

(2) Cutback asphalt - rapld 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 8 feet high, On slopes 8 feet or more high, use 0,075 gal,/sq. yd, or

363 gal,/acre,

(3) Synthetic or Organfc binders - binders such as Curasol, DCA-70, Petro-set,
and Terra-Tack may be used at rates recommended by the manufacturer to

anchor mulch materials,

NOTE: All names given above are registered trade names, Thls does not
constitute a recommendation of these products 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 s [Imited to flatter slopes and during optimum seeding periods in

spring and fall,

3.,1,3 Revised April 1987
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STANDARD
FOR
PERMANENT VEGETATIVE COVER FOR SOIL STABILIZATION
Definlition

Establ ishment of permanent vegetative cover on exposed solls where perennfal vegetation is needed
for long term protection,

Purpose

To permanently stabllize the soll, assurling conservation of soll and water, and to enhance the
environment,

Where Applicable

On exposed solls that have a potential for causing off-site environmental damage,

Methods and Materials

I, Site Preparation

A, Grade as needed and feasible to permit the use of conventional equipment for seedbed
preparation, seeding, mulch appllication and anchoring, and maintenance., All grading
should be done in accordance with Standards for Land Grading, p, 4.11,

B. Install needed erosion control practices and faclilities such as diversions, grade
stabilization structures, channel stabilization measures, sediment basins, and water-
ways, See Standards 4,2 through 4.16,

11, Seedbed Preparation

A. Apply limestone and fertilizer according to soll test recommendations such as those
offered by Rutgers University Soil Testing Laboratory, Soil sample mallers are
available from the local Cooperative Extension Service office, |If soll testing Is not
feasible on small or variable sites, or where timing Is critical, fertllizer may be
applied at the rate of 500 pounds per acre or 11 pounds per 1,000 square feet of
10-20-10 or equivalent, " In additlion, 300 pounds 38-0-0 per acre or equivalent of slow
release nitrogen may be used in lieu of topdressing (see page 3.2,7, Section V), Appiy
I Imestone (equivalent to 50 percent calcium plus magnesium oxides) as follows: 1/

SOIL TEXTURE TONS/ACRE LBS,/1,000 SQ. FT.
Clay, clay loam, and high organic soll v 4 180
Sandy loam, loam, silt joam 3 135
Loamy sand, sand 2 ‘ 90

Pulverized dolomitic |imestone Iis preferred for most soils south of the
New Brunswick-Trenton |ine,

B, Work lime and fertilizer into the soll as nearly as practical to a depth of 4 Inches
with a disc, springtooth harrow, or other suftable equipment, The final harrowing or
discing operation shou!d be on the general contour, Continue tillage until a reasonably
uniform, fine seedbed is prepared, Al]l but clay or silty solls and coarse sands should
be rolled to firm the seedbed wherever feasible,

C. Remove from the surface all stones two Inches or larger in any dimension, Remove all
other debris, such as wlire, cable, tree roots, pieces of concrete, clods, lumps, or
other unsuitable material.

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

1/ Acid solT conditTons:

Solls having a pH of 4 or less or containing Iron sulfide shall be covered with a minimum of
12 inches of soll having a pH of 5 or more before seedbed preparation, The added soll shall be
| imed as above,

3.,2,1 Revised April 1987
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111, Seeding

A, Select a mixture from Table 3.,2-1 or use mixture recommended by the Cooperative
Extension Service or Soll Conservation Service which Is approved by the Sofl
‘Conservation District,

B. Apply seed uniformly by hand, cyclone (centrifugal) seeder, drop seeder, drill,
cultipacker seeder, or hydroseeder, The latter may be justiflable for large, steep
areas where conventlonal vehicles cannot travel, Mulch shail not be included In the
tank with the seed, Except for drilled, hydroseeded or cultipacked seedings, seed shall
be Incorporated into the soil, to a depth of 1/4 to 1/2 inch, by raking or dragging.
Depth of seed placement may be 1/4 Inch deeper on coarse textured soil,

(@]
®

After seeding, firming the soll with a corrugated roller wiil assure good seed-to-soll
contact, restore capiliarity, and Improve seedling emergence, This Is the preferred
method, When performed on the contour, sheet erosion wiil be minimlized and water
conservation on site will be maximized,

IV, Mulching

Mulching Is required on all seeding, Mulch will Insure against eroslion before grass is
establ {shed and wili promote faster and sariler estabiishment, (The existence of satisfac-
tory permanent vegetation at the time of project or unit completion shall be deemed as
compl fance with This muiching requirement.)

A. Mulch materlals should be unrotted smal! grain straw, hay free of seeds, or salt hay to
be applied at the rate of 1-1/2 to 2 tons per acre (70 to 90 pounds per 1,000 square
feet), except that where a crimper Is used instead of a liquid mulch-binder (tackifying
or adhesive agent), the rate of application must be double the lower rate, Mulech
chopper=blowers must not grind the material,

B. Spread uniformly by hand or mechanically so that approximately 75% to 95% of the sof!

surface will be covered., For uniform distribution of hand-spread mulch, divide area
Into approximately 1,000 square feet sectlons and distribute 70 to 90 pounds within each
section,

C. Mulch anchoring should be accomplished immediately after placement to minimize loss by
wind or water, This may be done by one of the following methods, depending upon 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 soll
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 and a square pattern, Secure twine around each peg with two or more
round turns,

2, Mulch Nettings - Staple paper, jute, cotton, or plastic nettings to the soil
surface, Use a degradable netting In areas to be mowed,

3, Crimper (muich anchoring tool!) - A tractor-drawn implement, somewhat like a disc-
harrow, especlally designed Yo push or cut some of the broadcast iong fiber muich 3
to 4 inches fnto the soil so as Yo anchor it and leave part standing upright, This
technique is limited to areas traversable by a tracter, which must operate on the
contour of sicpes, Straw mulch rate must be 3 tons per acre, No tackifying or
adhesive agent Is required,

4, Lliquid Mulch-Binders - May be used to anchor salt hay, hay, or straw mulches,

a, Applications should be heavier at edges where wind catches the muich;, In
valleys, and at crests of banks, Remalinder of area should be uniform In
appearance,

b, Use one of the following:
(1) Emuisiflied asphalt - (SS-1, CSS-1, CMS-2, MS-2, RS-1, RS-2, CRS-1, and
CRS-2).
Apply 0,04 gal,./sq./yd. or 194 gal,/acre on fiat slopes Iess than 8 feet

high, On slopes 8 feet or more high, use 0,075 gal./sq, yd. or 363
gal./acre,

3.,2,2 Revised April 1987
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(2) Cutback 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 8 feet high, On slopes 8 feet or more high, use 0,075 gal./sq, yd., or
363 gal,/acre,

(3) Synthetic or Organic binders - binders such as Curasol, DCA-70, Petro-set,
and Terra-Tack may be used at rates recommended by the manufacturer to
anchor mulch materlials,

NOTE: Al) names gliven above are registered trade names., This does not
constitute a recommendation of these products to the excluslon of other
products,

D. Wood-fiber or paper-fliber 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,

V. _rrigation (where feasible)
1f soll molsture Is deficient, and mulch s not used, supply new seedings with adequate
water (a minimum of 1/4 Inch twice a day until vegetation Is well established), This Is

especially true when seedings are made In abnormally dry or hot weather or on droughty
sites,

VI, Topdressing*
A, Spring seedings will require an application of fertilizer such as 10-10-10 or equivalent
at 400 pounds per acre or 10 pounds per 1,000 square feet between September 1 and
October 15,
B, Fall seedings will require the above betwsen March 15 and M ay 1,
C. Mixtures dominated by Weeping lovegrass or legumes may not need topdressing,

D. Bermudagrass should be topdressed 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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TABLE 3,2-1

SOILS, SEED MIXTURES, AND DATES FOR PERMANENT SEEDINGS FOR SOIL STABILIZATION

Permanent Vegetative Cover for Soll Stabilization

MINTMOM
SEEDING OPTIMUM SEEDING DATES
SOiLS & SITES SEED MIXTURE 1/ RATES 2/
(pounds) Based on Plant Hardiness Zone 3/
Per (see page 3.2,6)

A, Well o Normal Seeding Depth 1,000 B
Excessively Is from 1/4-1/2 inch | Per Sq.

Well Drafned except A-3, A-4, A-7 | Acre}l Ft. ZONE 5 ZONE 6 ZONE 7
———————————————————————— = o _—'__'_———_""__‘———-'_——'——_1

1, Unmowed areas, e.g.| Weeping iovegrass 2 0,1 - - 3/1-8/1

'andfills, rights Sericea lespedeza 20 0.5
of way, wildlife
areas
2, Unmowed, coarse Switchgrass 25 0.6 } 5/1=-7/1 4/1-6/1 4/1-6/1
textured solls,
wildlife areas;
make good forage
3, Unmowed areas Weeping lovegrass 3 0.1 - - 3/1-8/1
1/2-1", Crownvetch 12 0.3
4, Best for coarse Weeping lovegrass 3 0,1 - - 3/1-8/1
textured solls; 1/2=1", flatpea 30 0,7
suppresses woody
growth; unmowed
areas
5. Unmowed areas, e.g.| Perennial ryegrass 25 0.6 } 3/15-6/1 3/1-5/15 2/15=-5/1
road banks, gravel Crownvetch 12 0,3 ] 8/1-9/15 8/15-10/1 | 8/15-10/15
pits, etc, Spreading fescue 25 0.6
6., Landfills, coarse Hard fescue/or 45 1,0 § 3/15-6/1 3/1-5/15 2/15=5/1
textured solls; Sheep fescue 10 0.2 § 8/1=9/15 8/15-10/1 } 8/15-10/15
unmowed areas Perennfal ryegrass
12 Bushel - - 5/1-7/15
7. Mowed areas, e.g. Bermudagrass sprigs
lawns, recreation Zoyslagrass spaced at
areas 2" - 3
centers
r‘_‘—‘_"‘—“'—"—_‘———__—'——‘——‘:”—“‘“"_““'_'———'—— P S SO e e D e G SR G S — e s o
Mixtures

B, Moderately to A-1 through A-7
Weli Drained and the following:

1., Low maintenance Tall fescue 30 0.7 } 3/15-5/15 | 3/1-5/15 2/15=-5/1
areas, e.g. Spreading fescue 30 0,7 1 8/1-9/1 8/15-10/1 | 8/15-10/15
detentlion basins, Kentucky bluegrass 30 0.7
landfills, dikes,
diversions (sun
to open shade)

2, Unmowed areas Tall fescue 25 0.6 | 3/15-6/1 3/1=5/15 2/15-5/1
(aesthetics not Sericea lespedeza 20 0.4 —— - 8/15-10/15
important)
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TABLE 3,2-1 (continued)

3. Low maintenance Tall fescue r.45 1.0 } 3/15-6/1 3/1-5/15 -
areas, occasional Birdsfoot trefoll 10 0,2
mowing only
4, Mowed areas, e.g. Spreading fescue 15 0.3 } 3/15-6/1 3/1-5/15 2/15-5/1
recreation areas, Red fescue 15 0.3 | 8/1-9/15 8/15-10/1 | 8/15-10/15
lawns, etc., (sun Kentucky bluegrass 25 0.6 (shade and
and shade) Perennfal ryegrass 10 0.2 ] cool sites
only)
5. Mowed areas, e.g. Kentucky bluegrass 60 1.4 | 3/15-6/1 3/1-5/15 -
lawns (sunny (three cultivar 20 0.4
sites) (high blend) 10 0.2
ma intenance, Hard fescue
aesthetic areas) Perennfial ryegrass J
________________________ USSR DN J N JUN— S ———
C, Poorly to Mixtures
Somewhat Poorly B-1, B-3, B-4 and B-5
Drained and the following:
____________ -———————————t—_——_—_——_———— e —————a —————}
1., Mowed and unmowed Reed canarygrass 20 0.4 | 3/15-6/1 3/1-5/15 1/15=5/1
sunny wet areas, Redtop 4 0.1 }8/1-9/15 8/15-10/1 .} 8/15-10/15
e.g., ditch banks, Perennial ryegrass 20 0.4 1 J
waterways (Be sure that Reed cdnarygrass
| seed |s from new seed crop)
NOTES:

1/ Seeding mixtures and/or rates not |isted above may be used If recommended by the local Soll
Conservation District, Soil Conservation Service; recommendations of the Cooperative Extension
Service may be used if approved by the Soil Conservation District,
vetch, trefoll, lespedeza) should be mixed with proper Inoculant prior to planting,

Legumes (flatpea, crown-

2/ Grass seed mixture checked by the chief of the Bureau of Seed Certification, New Jersey Depart-
ment of Agriculture, Trenton, New Jersey, will assure the purchaser that the mixture obtalined
Is the mixture ordered,

3/ Plant Hardiness Zone (see map, p. 3.2.6)

Zone 5 - Portions of Sussex and Warren Countles

Zone 6 - Portions of Bergen, Camden, Essex and Gloucester, all of Hunterdon, portions of Mercer

and Middlesex,

Warren Countles

of Morrls and Passalc,

portions of Somerset,

Sussex,

Unfon and

Zone 7 - Atlantic, portion of Bergen, all of Burlington, Cape May and Cumberland, portions of
Essex and Gloucester, all of Hudson, portion of Middlesex, all of Monmouth, Ocean and
Salem and portion of Unfon County

3.2.5
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BERMUDAGRASS
Midiand
Midiron

REED CANARYGRASS
loreed

SWI TCHGRASS
Blackwel |

PERENNIAL RYEGRASS
Repel

Pennant

Citation

Diplomat

Or other Iimproved
cultivars

Plant

RECOMMENDED CULTIVARS

KENTUKY BLUEGRASS
Kenblue

Park

Arboretum
Touchdown

Amer ica

Baron

CROWNYETCH
Penngift
Chemung

BIRDSFOOT TREEFOIL
Viking
Empire

CHEWING'S FESCUE
Banner
Jamestown

TALL FESCUE
Kentucky=31
Rebel
Falcon

SPREADING FESCUE
Fortress
Ensylva

HARD FESCUE
Rel lant
Sparton

SHEEP FESCUE
Ares

Hardiness Zones

AVERAGE ANNUAL MINIMUM TEMPERATURE (F)

ZONE 5-

ZONE 6-

ZONE 1-
Permanent Vegetative Cover for Soil Stabilization 3.2.6

-20° to -10°
-10° to 0°
o to 10
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Droughty

oOOw>

Serles

Abbottstown
Adelphia
Adrian
Albla
Amwel |
Annandale
Asbury
Atherton
Athol
Atsion

Aura
Barclay
Bartley
Bath
Bayboro
Beatty .
Bedington
Berks
Berryland
Bertle
Bibb
Biddeford
Birdsboro
Boonton
Bownansville
Boynton
Braceville
Bridgeville
Bucks
Burnham
Califon
Carlisle
Cattaraugus
Chalfont
Chatfield
Chenango
Chillum
Chippewa
Cokesbury
Colden
Colemanstown
Collington
Colonie
Colts Neck
Comly

Class

INTO SITE CONDITIONS IMPORTANT TO SEEDING

Well and moderately well drained
Some what poorly drained
Poorly and very poorly dralined

Serles

OP>POUDODNIWONOWOTODIODIOOOODDIODRODODOD®ITOOO DO

Coplay
Cossayuna
Crestmore
Croton
Culvers
Donlonton
Downer

Doy lestown
Dragston
Duffleld
Dunel len
Dutchess
Edneyville
Elkton
Ellington
Evesboro
Fallsington
Fort Mott
Fredon
Freehold
Freneau
Galestown
Hackettstown
Haledon
Halsey
Hammonton
Hazen
Hazleton
Hero
Hibernia
HoImdel
Holyoke
Hoosic
Howel |
Keansburg
Kendala
Keyport
Kistler
Klej
Klinesville
Kresson
Lackawanna
Lakehurst
Lakeland
Lakewood

USDA - SCS - NJ
CLASSIFICATION OF NEW JERSEY SOIL SERIES

Class

Series

>>>TO>>VTHO00X>>TOITRDOOT>0WVO0O>0>D0DDITOOTOO0ODWO

Lamington
Lansdale
Lansdowne

Lawrenceville

Legore
Lehigh
Lenolir
Leon
Lincroft
Livingston
Lyons
Marksboro
Mar|ton
Matapeake
Matawan
Matlock
Mattapex
Meckesville
Middlebury
Minoa
Monmouth
Mount Lucas
Nassau
Naves ink
Neshaminy
Netcong
Nixon
Nixonton
Norton

Nor wich
Oquaga
Osfer
Othello
Otisville
Palmyra
Parker
Parsippany
Pasquotank
Pattenburg
Pemberton
Penn
Phelps
Plummer
Pocomoke
Pompton

3,2,7
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Class

Serles

OQUOW)WUU)W)UUWUWNW@WUJ)EDCDOCDWWUCDWUJOUO>UOOUJWUJWO

Pope
Portsmouth
Preakness
Quakertown
Raritan
Raynham
Readington
Reaville
Rh Inebeck
Ridgebury
Riverhead
Rockaway
Rockport
Roe
Rowland
Royce
Rutlege
St, Johns
Sassafras
Scio
Shrewsbury
Sloan
Stephensburg
Swartswood
Tinton
Tlioga
Townsbury
Tunkhannock
Turbotville
Unadilla
Valols
Wallkill
Washington
Wassalc
Watchung
Wayland
Weeksvillie
Wel lsboro
Westphalia
whippany
whitman
Woodglen
Woodmansie
Woodstown
Wooster
Wurtsboro

Class

PO OOUOODOO0O0DDUOTWODNT®>RIO0OPDOODRTOTITOOODOODOOD
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STANDARD
FOR
STABILIZATION WITH MULCH ONLY

Definition

Stabilfzing exposed soils with non~vegetative materials,

Purpose

To protect exposed sofl 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 sultable for growing an erosion-resistant cover or where stabilization is needed for
a short period unti| more sultable protection can be applied.

Methods and Materials

|, Site Preparation

A,

Grade, as needed and feasible, to permit the use of conventlonal equipment for applying
and anchoring mulch, All grading should be done in accordance with Standard for Land
Grading, p. 4.11,

Employ needed erosion control practices such as diversions, grade stablilization struc-
tures, channel stabliization measures, sediment basins, and waterways, See Standards
4,2 through 4,16,

Il, Protective Materials

A.

8.

Unrotted small-graln straw, hay, or salt hay at 2,0 to 2,5 tons per acre Is spread
uniformly at 90 to 115 pounds per 1,000 square feet and anchored with a mulch anchoring
tool, Ilquid mulch binders, or netting tliedown, Other sultable materlials may be used
if approved by the Soll Conservation District,

Asphalt emulsion or cutback asphalt Is recommended at the rate of 600 to 1,200 gallons
per acre, This Is sultable for a lIimited period of time where travel by people,
animals, or machines Is not a problem,

Synthetic or organic soil stabllizers may be used -- under suftable conditions and In
sufficlent quantities,

Wood-f iber or paper-fiber muich at the rate of 1,500 pounds per acre may be app!led by
a hydroseeder or hydromulcher,

Mulch netting, such as paper jute, excelsior, cotton, or plastic, may be used,

Woodchips applied uniformly to a minimum depth of 2 Inches may bé used, Woodchips will
not be used on areas where fiowing water could wash them Into an Inlet and plug It,

Gravel, crushed stone, or slag at the rate of 9 cubic yards per 1,000 sq, ft., applied
uniformly tfo a minimum depth of 3 Inches may be used, Size 2 or 3 (ASTM C-33) Is recom-
mended,

111, Mulch Anchoring - should be accomp|ished Immediately after placement of hay or straw mulch

To minTmize Toss 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,

A.

B,

Peg and Twine - Drive 8 to 10 Inch wooden pegs to within 2 to 3 Inches of the sofll
surface every 4 feet in all directions, Stakes may be driven before or after applying
mulch, Secure mulch to soil surface by stretching twine betwsen pegs In a criss-cross
and a square pattern, Secure twine around each peg with two or more round turns,

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

Stablilfzation with Mulch Only 3,3,1 Revised September 1979



C. Mulch Anchoring Tool - A tractor-drawn Implement especlaliy desligned to punch and anchor
mulch into the soll surface, This practice affords maximum erosion control, but its use
Is limited to those slopes upon which the tractor can operate safely, Tool penetration
should be done about 3 to 4 inches, On sloping land, the operation should be done on
the contour,

D, Liquld Mujch=binders

1. Applications should be heavier at edges where wind catches the mulch, In valleys,
and at crests of banks, Remalnder of area should be uniform In appearance,

2, Use one of the followling:
a, Emulsified asphalt - (SS-1, CSS-1, CMS-2, MS-2, RS-1, RS-2, CRS-1, and CRS-2),

Apply 0,04 gal,./sq., yd. or 194 gal,/acre on flat slopes and slopes less than
8 feet high, On slopes 8 feet or more high, use ,075 gal./sq, yd. or 363
gal,/acre,

b, Cutback asphalt - rapid curing (RC-70, RC-250, and RC-800) or medium curing
{MC=25C or MC=800).

Apply 0,04 gal,/sq, yd., or 194 gal,/acre on fiat areas and on siopes less than
8 feet high, On siopes 8 feet or more high, use 0,075 gal./sq. yd. or 363
gal,./acre,

c, Synthetic or Organic binders - binders such as Curasol, DCA-70, Petro-set, and
Terra-Tack may be used at rates recommended by the manufacturer to anchor mulch
materials, ’

Note: All names glven above are registered trade names, This does not

constitute a recommendation of these products to the excluslon of other
products,
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STANDARD
FOR
PERMANENT STABILIZATION WITH SOD

Definition

Establishing permanent vegetation using sod,

Purpose

To permanently stablilize the sofl with an Immediate aesthetlic covering, thus assuring conservation
of sol]l and water, and to enhance the environment,

Where Appllicable

On exposed solls that have a potential for causing off-site environmental damage where a qulck
vegetative cover Is desired, Molsture is required for success; access to Irrigation is essential,

Methods and Materlals

Cultivated sod is preferred over native or pasture sod, Specify "Certified Sod," or other
high quality cultlvated sod,

Sod should be free of weeds and undesirable coarse weedy grasses,

Sod should be of uniform thickness, approximately 5/8 inch, plus or minus 1/4 inch, at time
of cutting. (Excludes top growth,)

Sod should be vigorous and dense and be able to retaln Its own shape and weight when
suspended vertically with a firm grasp from the upper 10 percent of the strip, Broken pads
or torn and uneven ends wlll not be acceptable,

For droughty sites, a sod of Kentucky 31 tall fescue and bluegrass Is preferred over a
straight bluegrass sod,

Only moist, fresh, unheated sod should be used, Sod should be harvested, delivered, and
Installed within a period of 36 hours,

Site Preparation

A. Grade as needed and feasible to permit the use of conventional equipment for |iming,
fertilizing, and soll preparation, All grading should be done {n accordance with
Standard for Land Grading, page 4,11,

B, |Install needed erosion control practices and facfilitles, such as interceptor dltches,
dikes and terraces, eroslion stops, and desilting basins, See Standards 4,2 through
4,16,

Sol!) Preparation

A. Apply limestone and fertl}izer according to soil tests such as those offered by Rutgers
University Sofl Testing Laberatory, Sol! sample mallers are available from the local
Cooperative Extension Service offlice, 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 11 pounds per 1,000 square feet of 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 magne-
sfum oxides) as follows:

SOTC TEXTURE TONS/ACRE | 185,771,000 5Q. Fl.
Clay, clay loam, and high organic sofl 4 180
Sandy loam, loam, silt loam ' 3 - 135
Loamy sand, sand 2 90

Pulverized dolomitic )Iimestone Is preferred for most solls south of the
New Brunswick-Trenton line,
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C.

i1t. Sod

Work lime and fertilizer into the soll as nearly as practical to a depth of 4 Inches
with a disc, springtooth harrow, or other suitable equipment, The flinal harrowing or
discing operation should be on the general contour, Continue tillage untl! a reasonably
uniform, fine seedbed is prepared, :

Remove from the surface all objects that would prevent good sod to soll contact and
remove all other debris, such as wire, cable, tree roots, pieces of concrete, clods,
lumps, or other unsuitable material,

Inspect site just before seeding, If traffic has left the soll compacted, the area must
be retilled and firmed as above,

Placement

A.

0.

E.

Feo

Sod strips should be laid on the contour, never up and down the siope, starting at the
bottom of the slope and workling up, On steep slopes, the use of iadders will facll!itate
the work and prevent damage to the sod, During periods of high temperature, iightly
irrigate the soil immediately prior to laying the sod,

Place sod strips with snug, even joints that are staggered, Open spaces invite erosion,

Roll) or tamp sod immediately following placement to insure solid contact of root mat and
soll surface, Do not overlap sod, All joints should be butted tightly in order to
prevent volds which would cause drying of the roots,

On slopes greater than 3 to 1, secure sod to surface soll with wood pegs, wire staples,
or split shingles (8 to 10 inches long by 3/4 Inch wide),

Surface water cannot always be diverted from flowing over the face of the slope, but a
capping strip of heavy jute or plastic netting, properly secured, along the crown of the
slope and edges will provide extra protection against 1ifting and undercutting of sod,
The same technique can be used to anchor sod In water-carrying channels and other criti-
cal areas, Wire staples must be used to anchor netting in channe! work,

Immediately following Installatlon, sod should be watered unti| molsture penetrates the
soll layer beneath sod to a depth of 4 Inches, Maintain optimum moisture for at least
two weeks,

IV, Topdressing -~ If slow release nitrogen (300 pounds 38-0-0 per acre or equivalent) Is used In
aaglflon to suggested fertilizer, then a follow-up of topdressing Is not mandatory,

A,

B.

Spring installation of sod will require an appiication of fertil|lizer such 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,

Fall Installation of sod will require the above betwsen March 15 and May 1,
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STANDARD
FOR
TOPSOILING

Definition

Topsolling entalls the distribution of sultable quality soll on areas to be vegetated,

Purpose

To improve the soll medium for plant establishment and maintenance,

Where Applicable

Topsoil should be used where solls are: sands, gravelly solls, clays, siity clays, very shallow,
or where they are extremely aclid (less than pH 4,0) or salty (conductivity greater than 1,0
mi!limhos per centimeter); or where topsoll Is avallable on site and assurance of Improved vegeta-
tive growth s desired,

Methods and Materlals

Materials

Topsoi|l should be frlable and loamy, free of debris, objectionable 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 less than 0,5 millimhos per
centimeter), Topsoil hauled In from off site should have a minimum organic matter content
of 2,75 percent, Organic matter content may be raised by additives,

Stripping and Stockplling

A, Fleld exploration should be made to determine whether quantity and or quality of surface
soll justifies stripping.

B, Stripping should be confined to the Immediate construction area,

C. Where feasible, lime may be applied before stripping at a rate determined by sofl tests
to bring the soll pH to 6,5, In lieu of soli tests, see |ime rate guide In seedbed
preparation for permanent vegetative cover, page 3,2,1,

D. A 4-6 inch stripping depth Is common, but may vary depending on the particular soll,

E., Stockpiles of topsoll should be sltuated so as not to obstruct natural dralnage or cause
off-site environmental damage.

‘F. Stockpliles should be vegetated In accordance with standards previously described herein;

see 3,1 or 3,2, Weeds should not be allowed to grow on stockpiles,

Site Preparation

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

B, Subsoll should be tested for Iime requirement and |iImestone, If needed, should be
applied to bring soil pH to 6,5 and incorporated Into the soll as nearly as practical to
a depth of 4 iInches,

C. Immediately prior to topsoll distribution, the surface should be scarified to provide a
good bond with the topsoll,

D, Employ needed erosion control practices such as dliversions, grade stabllization
structures, channel stabiilzation measures, sedimentation basins, and waterways, See
Standards 4.2 through 4,16,

Applying Topsol |l

A. Topsoll should be handied only when It Is dry enough to work without damaging seoil
structure; l,e,, less than fleld capacity (see glossary),

B. A uniform application to a depth of 5 inches (unsettled) Is recommended. Solls with a
pH of 4,0 or less or contalning Iron sulfide shal] be covered with a minimum depth of 12
inches of soil having a pH of 5,0 or more,
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STANDARD
FOR
MAINTAINING VEGETATION

Definition
The perpetuatlion of vegetative cover,

Purpose
To assure the continuing function of the vegetative cover iIn the conservation of soil and water
and the enhancement of the environment, It Is usually less costly to carry on a malntenance

program than It Is to make repalrs after an extended perlod of neglect,

Where Applicable

On areas where existing vegetation protects or enhances the environment,

Methods and Materials

A preventive malintenance program anticipates requfrements and accomplishes work when [t can be
done with least effort and expense to Insure adequate vegetative cover,

Malntenance should occur on a regular basls, consistent wlth favorable plant grow¢h, soll, and
climatic conditions, This Involves regular seasonal work for mowing, fertilizing, !iming,
watering, pruning, fire control, weed-and pest contro!, reseeding, and timely repairs,

The degree of preventive maintenance depends upon the category of the vegetation and land; fi,e,.,
Improved, semi-improved, and unimproved grounds,

A, Mowing Is a recurring practice and Its Intensity depends upon the function of the ground
cover, On Improved areas, such as lawns, certain recreation flelds, and picnic areas, mowing
will be frequent, On semi-Iimproved areas, mowing will be infrequent. Unimproved areas may be
left unmowed to permit natural succession,

B, Fertilizer should be applied as needed to maintain a dense stand of desirable species,
Frequently mowed areas and those on sandy sofls will require more fertilization,

C., Lime requirement should be determined by soil testing every 2 or 3 years, Fertilization
Increases the need for liming.

D, Weed Invasion may result from abusive mowing and inadequate fertilization and |iming. Brush
Invasfon Is a common consequence of lack of mowing, The amount of weeds or brush that can be
tolerated In any protective planting depends upon the land category and its Infended use,
Drainageways are subject to rapid infestation by weeds and woody plants, These should be
controlled, since they often reduce dralnageway efficliency, Control of weeds or brush is
accomp!Ished by using herbicides or mechanical methods,

E. Pest and disease controls are more necessary on improved areas than on unimproved areas,

F. Fire hazard Is greater where dry vegetation has accumulated, The taller the vegetation, the
greater the hazard,
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STANDARD
FOR
DUNE STABILIZATION

Definition

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

Purpose

To reduce soil blowing and the encroachment of shifting sands, to provide a barrfier against tide
water, and to make the areas useful for other purposes,

Where Applicable

On seashore areas where blowing sands, tide, and storm waters may cause damage, Stay at least one
hundred feet (horizontal distance) from mean high tide line (MHT),

Methods and Materials

A. Vegefaflve
1, Planting

a,

b-

C.

e,

Je

American beachgrass (Ammophila breviligulata ("Cape" variety) will be planted between
February 15 and April 1 when sand Is not frozen,

Three to flive culms, which may be jolned, are placed In a hole, Planting depth will
be at least 6 inches, but no deeper than 8 inches,

It Is recommended that planting stock be cut to approximately 15 inches long,

Plants will be spaced 18 x 18 Inches; where erosion s severe, 12 x 12 inches, Plants
should be staggered in alternate rows,

Fertilizer will be applied after 10 days, but within 30 days following the planting
date, The rate will be 50 Jbs, N, 50 lbs, P,0g, and 50 Ibs, K,0 per acre, Mineral
fertillzer wil! be applied as a top dressing, When a siow-release fertilizer is used,
it will be placed In the hole with the plants,

Compact the sand firmly around the transplant to eliminate air pockets.
Plant above the storm tide elevation,

To build dunes, plantings are made to form a continuous block and should consist of at
least 10 rows parallelling the shoreline, Rows should be closer together at the center
of the dune and wider apart at the edges.

Site - Planting will be delayed on hydraulic fill untii salt has been leached to a low
level, Sand placed by earth moving equipment will be allowed to be compacted by rains
prior to dune planting, Dunes bullt with aid of sand fence are planted when dune s
near top of fence,

Maintenance - A spring application of 50 Ibs, of Inorganic nitrogen fertilizer should
be applied after regrowth commences. It is desirable to apply P,05 and K,0 at a rate
of 25 lbs,/acre in alternate years,

2, Alternate Planting

Q.

b,

C.

"Sea lIsie" Japanese sedge may be Interplanted with "Cape.," The sedge will be planted
in alternate rows on the same spacing and planting date as Cape,

Two vegetative parts (or rhizomes) of Sea Isle constitutes a planting unit and will be
placed in each planting hole, |If potted plants are avallable, these will be used,
Cover the pot with 1" to 3" of sand, When bare root plants must be used, the top of
the vegetative part will be planted 2" to 4" deep,

The growing polnts on Japanese sedge are very fragile, The vegetative parts must be
handled carefully to avoid damage, Do not compact the sand around the plant with the

root, buf carefully cover each plant by hand,
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B, Mechanical

1o

2,

3.

In frontal areas, dunes may be created by erection of sand fences, set In parallel rows
spaced 20 to 30 feet apart, roughly paralle! to the beach, and yet be somewhat at a right
angle to the prevailing wind direction, Two to four rows of sand fence should be
constructed so that the forward row of fence Is not closer than 100 feet to the mean high
water elevation, Tha center |ine of the rows of fence should correspond to the proposed
center line of the future dune,

As the areas betwsen the rows of fence fill with sand, additlonal rows of fence can be
added between the existing fence rows. The Ideal frontal dune should be about 120 feet
wide at the base and 12 feet high,

New dunes shouid be vegetated as In "A" above.'

Where foot or vehlicular fraffic Is expected to be significant over these dunes, It Is
recommended a curvilinear path be constructed to direct such traffic, These paths can be
constructed with boards or be of a gravel base and should be berdered by sand fence-to
funne! the traffic to and from the beach,
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STANDARD
FOR
SELECTION OF NATIVE AND NATURAL IZED
VINES, SHRUBS, AND TREES
FOR CRITICAL AREA PLANTING

Definition
Plants to aesthetically enhance and restore to natural condition disturbed soils,

Where Applicable

Graded or cleared areas subject to erosion, where a permanent, long-|ived vegetative cover other
than turf Is deslired,

NATIVE OR ACCEPTABLE EXOTIC PLANT MATERIAL

Although this is by no means a complete |isting of the avallable plant materlal {n these cate-
gorlies, It does Include most of that which Is commonly used throughout the State of New Jersey,

The services of a Landscape Architect or a Hortliculturist should be utilized for the selection of
plant material for specific sltes where problems exist due to soil or other ecologlical conditions,

EVERGREEN TREES

Latin Name Common Name

Abjes concolor White Fir

I lex opaca American Holly
Juniperus virginiana Eastern Red Cedar
Picea abijes Norway Spruce

Plcea pungens Colorado Spruce
Pinus nigra Austrian Pline

Pinus strobus White Pine

Pinus thunbergi Japanese Black Pine
Pseudotsuga taxifolla Douglas Fir

DECIDUQUS TREES

Latin Name Common Name

Acer platanoides and varieties Norway Maple

Acer rubrum and varlietles Red Maple or Swamp Maple
Acer saccharum Sugar Maple

Aesculus hippocastanum Horsechestnut

Carya ovata Shagbark Hickory

Celtis occldentalis Common Hackberry

Fagus grandifolla Amer ican Beech

Fagus sylvatica and varieties European Beech

London Plane Tree

Populus maximowiczi Japanese Poplar
Populus alba Bolleana Bolleana Poplar (Lombardy)
Quercus alba White Oak

Quercus borealls Red Oak

Quercus coccinea Scarlet Qak

Quercus palustris Pin Oak

Quercus phellos Willow Oak

Salix babylonica Babylon Weeping Willow
Tilia americana Amer jcan Linden

Tilla cordata and varieties Littleleaf Linden
Tilla tomentosa Siiver Linden

Zelkova serrata i Japanese Zelkova

Selection of Vines, Shrubs and Trees 3.8.1 Revised January 1974



Latin Name

Acer campestre

Acer ginnala
Amelanchier canadenslis
Betula varleties
Carplnus betulus
Carplnus carolinfana
Cornus Florlda

Cornus kousa

Cornus mas

Cotinus coggygria
Crataegus crusgalll
Crataegus phaenopyrum
Elaeagnus angustifolla
Hibiscus syrlacus
Magnoiia virginiana
Malus varieties
Oxydendron arboreum
Prunus varietles
Pyrus calleryana
Salix caprea

Latin Name

Aronia arbutifolia

Aronia arbutifolia brilifantissima
Berberls thunbergl

Chaenomeles lagenaria

Clethra alnifolla and varletles
Cornus varieties

Elaesagnus umbellata

Euonymus alatus and varietles
Forsythia Intermedia and varleties
Forsythia suspensa

Hamamelis varletfies

Ilex glabra

llex verticilata

Kalmia latifolia

Ligustrum varieties

Lindera benzoin

Myrica pennsylvanica
Rhododendron maximum

Rhus varieties

Rosa varlietles

Syringa vulgaris

Vacclinium corymbosum

Viburnum varieties

Latin Name

Campsls radlcans

Euonymus fortunel vegetus
Hedera helix

Juniperus conferta
Juniperus horlzontalls plumosa
l.onicera japonica halifana
Parthenocissus quinquefolia
Parthenocissus tricusplidata
Rosa Max Graf

Vitis sp,

Wisteria floribunda
Wisterla sinensis

Selaction of Vines, Shrubs and Trees

SMALL DECIDUOUS TREES

SHRUBS

Common Name

Hedge Maple

Amur Maple

Shadblow Serviceberry
Birch

European Hornbeam

Amer [can Hornbeam
Flower ing Dogwood
Japanese Dogwood
Cornellan Cherry Dogwood
Smokebush

Cockspur Thorn
Washington Hawthorn
Russfan Ol}lve

Shrub Aithea

‘Sweetbay Magnol la
Crabapples

Sorrel Tree or Sourwood
Cherrles

Ca!lery Pear

Goat or Pussy Willow

Common Name

Red Chokeberry
Brilllant Chokeberry
Japanese Barberry
Flowering Quince
Summerswset Clethra
Siberfan Dogwood
Autumn Elaeagnus
Winged Euonymus
Border Forsythia
Weeping Forsythlia
Witchhazel

Inkberry
Winterberry Holly
Mountain Laurel
Privet

Spicebush

Northern Bayberry
Rosebay Rhododendron
Sumac

Rose

Common Lilac
Highbush Biusberry
Viburnum

GROUND COVERS AND VINES

3.8.2

Common Name

Trumpetcreeper
Wintercreeper Euonymus
English lvy

Shore Juniper

Andorra Juniper

Hatlls Japanese Honeysuckle
Virginfa Creeper
Japanese Creeper

Max Graf Rose

Grapes sp.

Japanese Wisterlia
Chinese Wisterla

Revised January 1974



STANDARD
FOR
TREE PROTECTION DURING CONSTRUCTION
DeflInition

Protection of desirable trees from senvironmental and mechanical Injury during construction
activities,

Purpose

To protect desirable trees that have value for erosion and sediment control, shade, aesthetlics,
song birds, other wildiife, dust control, noise abatement, and oxygen production,

Where Applicable

On new development sites contalining valuable trees,

Methods and Materials

1. The reconnalissance before land clearing begins can result In an aesthetically pleasing
development with natural vegetation rather than the presence of dead or dying trees,
Inventory the site and clearly mark the trees to be saved, Conslider relocating streets,
houses, or other structures if necessary and feaslible, Once clearing begins and damage to the
trees occurs, valuable specimens may be lost,

a, Characteristics of trees to be protected and saved, The following |ists characteristics
that should be evaluated before declding to remove or protect a tree,

(1) Tree Vigor

Vigor Is the overall condition of +the +tree, A tree of low vigor Is ‘more
susceptible to damage by environmental changes than healthy trees and is more suscep-
tible to Insect and disease attacks, Indications of poor vigor Include the dying of
the tips of the branches and entire limbs, small annual twig growth, stunted leaf
size, sparse follage, and poor follage color, Avold saving hollow or rotten trees,
trees cracked, split, leaning or crooked, oozling sap, or with broken tops,

(2) Tree Age

Very old, plicturesque trees may be more aesthetically valuable than smaller, young
tres, but also require more extensive protection measures, If leaving a very old
tree, be sure It Is sound and healthy,

(3) Specles
Many specles of trees found In New Jersey woodlands are not suitable for shade tree
uses around bulldings, Avoid protecting trees that are short-lived, brittle, have
soft wood, messy leaves, frult, or are frequently attacked by Insects and disease,

{4) Resistant to Insects and Diseases

Avold leaving trees In highly visibie areas or specimens that are frequent targets of
insects and diseases, American Elm, for example, could be lost due to Dutch Elm
Diseases, Wild Cherry, another example, is a favorite host of the tent caterpillar,
which causes defollatfon of the trees In early summer,

(5) Tree Aesthetics

Choose trees that are aesthetically pleasing, exhiblting good shape and form, Avoid
leaning, crooked, and misshapen trees, Occasionally, an odd-shaped tree or one of
unusual form may add interest to the landscape If strategically located., Be sure the
tree Is structurally sound and vigorous,

(6) Spring and Autumn Coloration

Specles differ In fall color, Some are bright red, others orange and yellow, Other
specles exhibit no autumn color, such as walnut, locust, and sycamore,
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(7) Wildlife Beneflts

Favor trees that are preferred by wildlife for food, cover, and nesting., A mixture of
evergrens and hardwoods Is beneficlal, Evergreen trees are Important for cover during
the winter months, The hardwoods are more valuable for food.

(8) Alr Pollution Susceptibility

Tree species vary greatly In this respect, Symptoms vary from browning on the edges
of the leaves and needles, to stunting of growth, to death of the tree.

(9) Species Longevity

Favor trees whose |ife span Is long, such as oak, beech, and tullp poplar, Short-
Iived trees should be avoided for use as shade, lawn, or specimen trees, . Although
some short-lived trees have an attractive form or pleasing coloration in the spring or
fall, such trees may not live for a long time,

b, Criterla for protecting remalining trees:

(1) Mechanical damage ~ see Figure 3,9-I,

(2) Box trees within 25 feet of a bufiding site to prevent mechanical injury, Fencing or
other barrier should be instalied at the drip line of the tree branches, See Figure
3,9-1, '

(3) Boards will not be nalled to trees during building operations,
{4) Feeder roots should not be cut In an area inside the drip line of the tree branches,
(5) Damaged trunks or exposed roots will be palnted Immediately with a good grade of "tree

paint,"® Care for serlous Injury should be prescribed by a professional forester or
licensed tree expert,

(6) Tree |Iimb removal, where necessary, will be done flush to trunk or maln branch and
that area painted with a good grade of tree paint,

NOTE: For more specific data on certain tree characteristics, consult the tree shrub
and vine standard iIn this handbook (pg. 3.8.1) or consult local professional experts, Your
local soi! conservation district or county agricultural agent can assist you In this,
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Figure 3.9-II Tree protection - tile and gravel will allow
air circulation to root zone under a fill
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FIGURE 3.9 III

A retaining wall protects a tree from a lowered grade
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FIGURE 3.9 1V

Trenching Tunneling - Preferred

Utilities should be tunneled beneath tree roots. The drawings on the left show trenching that
would probably kill the tree. The drawings on the right show how tunneling under the tree will
preserve many of the important feeder roots.
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STANDARD
FOR
LAND GRADING

Definition

Reshaping the ground surface by gradlng to planned grades which are determlined by topographic
survey and layout,

Purpose

The practice Is for one or more of the foliowing: Provide more suitable sites for land develop-
ment; improve surface dralnlng; and control eroslion,

Conditlons Where Practlice Applles

This practice Is appiicable where grading to planned elevatlons Is practical and It Is determ!ned
that grading Is needed, Grading that Involves the disturbance of vegetation over large areas
shall be avoided, It may be necessary to provide for temporary stablilzatlon of large areas,

Pianning Crlterla

The grading pian and iInstaliatlon shali be based upon adequate topographic surveys and Investi-
gatlons, The pian Is to show the locatlon, siope, cut, flli, and flnish eievation of the surfaces
to be graded, The plan shouid aiso Inciude auxlilary practices for safe dlsposal of runoff water,
slope stablilzatlon, eroslon controi, and dralnage. Facliltles such as waterways, dltches,
dlverslons, grade stablilzation structures, retalning walis, and subsurface dralns shouid be
Inciuded where necessary,

Erosion control measures shaii be desligned and Instailed In accordance with the appilcabie
standard contalned herein,

The deveiopment and estabiishment of the pian shali Include the foilowing:

1, The cut face of earth excavatlons and fllis shail be no steeper than the safe angie of repose
for the materiails encountered and fiat enough for proper malntenance,

2, The permanently exposed faces of earth cuts and fllis shail be vegetated or otherwlse
protected from eroslion,

3, Provisions shall be made to safely conduct surface water to storm drains or sultabie water
courses and to prevent surface runoff from damaglng cut faces and full siopes,

4, Subsurface dralnage Is to be provided in areas having a hlgh water table, to Intercept seepage
that would adversely affect siope stabiilty, buliding foundatlons, or create undesirabie
wetness, See Standard for Subsurface Dralnage (p, 4.8,1),

5., Adjoining property shall be protected from excavatlon and fliling operations,

6. Fill shall not be placed adjacent to the bank of a stream or channel, uniess provislons are
made to protect the hydraullc, bloiogical, esthetic, and other environmental functlons of the
stream,

Instaliation Requirements

TImber, logs, brush, rubblsh, rocks, stumps, and vegetable matter which wlii Interfere with the
grading operation or affect the planned stability or flli areas shall be removed and dlisposed of
according to the pian,

Topsoli Is to be stripped: and stockpiled In amounts necessary to compiete flnish grading of'éil
exposed areas requiring topsoli, See Standard for Topsolilng (p. 3.5.1).

Fiil material Is to be free of brush, rubbish, timber, iogs, vegetative matter, and stumps In
amounts that will be detrimental to constructing stabie fliis,

All fliis shall be compacted sufficlently for thelr Intended purpose and as required to reduce
siipping, eroslon, or excess saturation,

Aill dlsturbed areas shail be left wlith a neat and finlshed appearance and shall be protected from
erosion, See Vegetatlve Standards (p. 3.,1t.1 to 3,7.1).

Trees to be retained shail be protected 1f necessary In accordance with the Standard for Tree
Protectlon During Construction (p., 3.9.1).
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STANDARD
FOR
DIVERSION

Deflinition
A channel with a supporting ridge on the lower side constructed across the slope,
Scope
This standard covers the installation of diversions with drainage areas up to 100 acres,

Temporary

Diversions Installed as an interim measure to protect or faclilitate some phase of construction,
They usually have a life expectancy of one year or less, The fallure hazard is low,

Permanent

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

Purpose

The purpose of this practice is to divert water from areas where it Is in excess to sites where It
can be used or disposed of safely,

Conditions Where Practice Appllies

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 sites,
(4) buildings, residences, and streets, and (5) active gullies or other erodible areas,

Permanent diversions are not applicable below high sediment producing areas unless land treatment
practices or structural measures, designed to prevent damaging accumulations of sediment In the
channels, are installed with or before the diversions,

Design Criteria

Capacity and Freeboard

Peak discharge values shall be determined by the following:

1, Rational Method - for peak discharge of uniform drainage areas as outlined in Technical Manual
for Stream Encroachment, Trenton, N,J,, Bureau of Flood Plain Management, August 1984,

2, SCS Technical Release No, 55,

The minimum size shall be that required to confine the peak runoff from the design storm plus
required freeboard, The design storm and freeboard shall comply with the following table:

DIVERSTON TYPICAL AREA DESTGN STORM FREEBOARD
TYPE OF PROTECTION FREQUENCY REQUIRED
Temporary Construction Areas 2 years 0.0

(structures, roads,
pipelines, etc,)

Buflding Sites 5 years 0,0
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[ DTVERSTON | TYPICAL AREA DESTGN STORM |
TYPE OF PROTECTION FREQUENCY REQUIRED
Permanent Agricultural Land 25 years 0.3 ft,
Urban Land Areas, 25 years 0,3 ft,
Play Flelds,

Recreatlion Areas,
Agricultural
Bufldings, etc,

Homes, schools, 50 years 0,5 ft,
Industrial
buildings, etc.

Smail Diversions

1, Where the diversion channel grade Is between 0,25% and 5%, a permanent vegetative cover Is
planned and the design fiow is equal to or less than given below, the dimensions gliven below

for a parabolic channel may be used fnstead of preparing an iIndividual design for the
diversion,

CHANNEL DIMENS IONS

Q TOP WiDTH DEPTH
(cfs) (ft.) (f+,)
5 12 1.9
10 22 1.9

The depth gliven above Includes 0,3 ft+, freeboard and 0,1 ft+, settiement, Side siopes shall be
3:1 or flatter, and the ridge top width shall be 4 f+, or wider,

2, Where the diversion will be a temporary diversion to direct water off a graded right of wey
onto stable areas and the only area dralning toward the diversion Is the right of way; the

following spacings, and the slze given above for 5 cfs may be used Instead of preparing
individual designs for each diversion,

ROAD GRADE APPROXIMATE DISTANCE
(percent) BETWEEN DIVERSIONS (ft,)
1 400
2 245
5 | 125
10 78
15 58
20 47
25 40
30 35

Velocity
The maximum permissible velocity for design flow will be determined by the most erodible soil

texture exposed and the type of vegetation expected and maintained in the channel, The following
table will be used In selecting maximum permissible velocitles:
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MAX IMUM PERMISSIBLET

) VELOCITY (ft,/sec,)

. - . an CHANNEL VEGETATION .
_SOTL. TEXTURE - Non-Veg,* Veg, ** Sod¥**¥
Sand = . o 1,75 2.0 3.0
Silt ioam, sandy loam, loamy sand, loam, 2,0 2.0 3,0
and muck _ _

Silty .clay loam, séndy clay.loam - 2.0 b 2.5 4,0
Clay, clay ioaﬁ;’sandy clay, silty clay .. 2,5 3,0 . 5,0

tMaximum Permissible Velocities are based on flow of clear water,
*Temporary Diversions

" ¥%yggetated Channels - The minimum capacity and maximum velocity shall be determined by using
the approprlafe vegetative retardance factors 1isted below, See Appendix A6 for example . and
charts- for use in design, Maximum permissible velocities for vegetated channels may be Increased
by 3 ft,/sec, except for sands for sections where erosion control mat is fInstalled according to
manufacfurer's recommendations, ' Erosfon control mat is defined as .a flexible mat of synthetic
monof | jaments bonded together to form a three dimensional web, highly resistant to environmental
and chemical degradaflon.

*%%0n well to excesslvely drained solls, the use of most cool season sod types will not survive
without continued irrigation, Placement of sod in such areas must be approved by the District,

VEGETATI VE RETARDANCE FACTORS
For Determining ] For Determining
Minimum Capacity Maximum Allowable Veloclty

D - E

Tables to select channel dimensions are availlable in Chapters 7 and 9, Ref, #1,

Bare Channels - Tﬁé'htnlmum'capaclfy'and maximum velocity shall be determined by using Manning's
formula with an "n" value of 0,025,

Cross Section

The shape of the channel:cross sectlion shall be such that the diversion can be properly maintained
with modern equipment, The channel may be parabolic, vee-shaped, or trapezoidal,

The side slopes for permanent diversions shali not be steeper than 3:1 for maintenance purposes,
and preferably 4:1, Where frequent crossings are expected, slopes should be flatter, - The back
slope of the ridge is not to be steeper than 3:1 and preferably 4:1, The ridge shall iInclude a
settliement 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-determining the cross section for Temporary diversions, consideration should be given to sofl
~type, frequency of operation, and type of equipment that is anticipated to be crossing the diver-
slon, In no case shall slopes be steeper than 1 1/2:1,

The top of the constructed. ridge shalf'no} be lower at any point than the design elevation plus
. the specified overflll for settiement,

Location.

Diverslon location shall be determined by outlet conditions, topography, land use, soll type, and
.1ength of siope, Consideration must be given to the effects caused by chang!ng natural water
courses and putting additional flow intfo a water course,

Grade

Channe! grade may be uniform or variable, Uniform grades are normally better, The allowable
velocity for soil type and vegetative cover will determine maximum grade, Diversions with blocked
- ends may be used provided adequate pipe outlets are provided, i

Proflle(s) and cross-sec#lon(s) of all channel diversions shall be Subhl++ed on the Soll Erosion
and Sedimentation Control Pian,
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Protectlon Agalinst Sedimentatlon

When the movement of sediment Into the diverslion channel ls a signlflcant problem:

1. Land treatment or structural measures shall be Instalied to stablllze the source of sediment
or trap the sediment,

2, f It Is not posslble to stabliize or trap the sediment, a filter strip of close growlng grass
shall be malntalined above the dlverslon channeil, The fliter strip width measured from the
center of the channei shall be at least one-half the channel top width plus 15 feet,

Outiet

Each dlversion must have an adequate, stable outiet. The outiet may be: a grassed, stone
centered, or iined waterway; a vegetated or paved area; a grade stabi{lzatlon structure; a storm
sewer; a stable watercourse; a tlle outiet; or open channel,

The outiet, In all cases, must be stabie and convey water to a dlsposal polnt where damage w!il

not result, Constructed vegetatlve outiets must be estabilished prlor to dlverslon construction,

Temporary Stone Outiet Structure

A temporary stone outlet structure for a diverslon may be used only where the contrlbuting
watershed Is less than flve acres. The minlmum Jlength, In feet, of the crest of the stone outiet
structure shall be equal to six times the number of acres of the contributing dralnage area. The
crest of the stone outliet structure shail be ievel and at ieast slx Inches lower than the iowest
eievatlon of the top of the dlversion, The stone shall be crushed stone and be 4" to 8" In
dlameter except for a one-foot thick bianket of 2" dlameter stone on the upstream face,

The temporary stone outiet structure shali be {ocated so as to dlscharge onto an already
stablilzed area or Into a stable watercourse, The stone structure shall be embedded Into the
soli a minimum of four Inches,

Permanent Cover and Eroslon Protectlon

A permanent vegetatlve cover shali be estabilshed on ali dlverslons In accordance with the
Standards for Permanent Vegetatlve Cover for Soll Stablilzation, p, 3,2,1 or Standards for
Permanent Stablilzatlon with Sod, p. 3.4.1. Where the season and other condltions may not be
sultablie for growing permanent eroslon resistant cover, eroslon protection wlil be provided In
accordance wlth the Standards for Temporary Vegetative Cover for Sol!i Stablilzatlon, p, 3.1.1 or
Standards for Stablilzatlon wlth Mulch Only, p. 3.3.1,

Diversions that are not desligned to have a permanent vegetatlve cover shalil be deslgned for bare
channel velocltles and wlth flat slde siopes to prevent channel and slide siope eroslon,
Dlverslons that are deslgned to have a permanent vegetative cover shall be seeded from the toe of
the backsiope to the upstream slde of the designed channei wldth pius any required fliter strip,
Other areas dlsturbed by dlverslon constructlon shall aiso be seeded,

Instaliatlon Requirements

All trees, brush, stumps, or other objectlonable material shali{ be removed so they wlii not Inter-
fere wlth construction or proper functloning of the diversion, Ail dltches or guilles which must
be crossed wlil be fliled and compacted prlor to or as part of the constructlon, Fence rows and
other obstructlons that wlil Interfere with constructlon or the successful operatlon of the dlver-
sion are to be removed,

Vegetatlon Is to be removed and the base for the rldge thoroughly dlsked before placement of flii,
The mintmum constructed cross~sectlon is to meet the design requirements,

The top of the constructed rldge !s not to be lower than the design elevatlon plus the specifled
amount for settiement,

Fertlilzing, seeding, and muiching shall conform to the requirements In the Standards for
Permanent Vegetative Cover for Soll Stablilzatlon, p., 3.2.1.

if there Is no sediment protectlon provided on temporary diversions, 1t shouid be antlclpated that
periodlc cieanout may be requlired.

Constructlon operatlons shall be carrled out In such a manner that eroslon and alr and water
poiiutlon wiii be minimlzed, State and local laws shall be complied wlth,
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FIGURE 4,2-1
SMALL DIVERSIONS FOR GRADED RIGHT-OF=-WAY

For use on graded rlight-of-way, If the only drainage area Is the right-of-way

3:) or flotler slopes

CROSS — SECTION OF DIVERSION

RO.W.

_

Side slopes 3:i
or flotier

_PERSPECTIVE_

DESIGN- CRITERIA

Top wldth - 4 ft, min,

Height - 1,9 ft, min, (height measured from the upsiope toe to top of the dike),

Slde siopes - 3:1 or flatter (fiat enough to aliow construction trafflc to cross If desired,)
Grade ~ 0,25¢ to 5%,

Spacing - according to Table on page 4,2,2,

GENERAL NOTES
1. Top width may be wlder and slde slopes may be flatter, 1f deslred,

2. Dlverted runoff shall outiet onto an undisturbed stable area, or onto an area that has been
stabliized,

3., Perlodic Inspectlon and required malntenance must be provlded,
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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,

Purpose
To provide for the conveyance of excess surface water without damage by erosion or flooding.

Conditions Where Practice Applies

This practice appliies to sites with drainage areas less than 200 acres where concentrated runoff
requires vegetative protection or stone center lining to control erosion, Slope of waterway must
be less than 108§, Some of the other practices that may be required with this practice are: (1)
grade control structures, (2) subsurface drainage to permit the growth of suitable vegetation and
to eliminate wet spots, (3) a section stabllized with stone or other material within the waterway,
or (4) buried storm drain to handle frequently occurring storm runoff, base flow, or snowmelt,

Design Criteria

Capacity

Peak discharge values shall be determined by the following:

1. Rational Method - for peak discharge of unliform drainage areas as outiined In Technical Manual
for Stream Encroachment, Trenton, N,J,, Bureau of Flood Plain Management, Augus o

2, SCS Technical Release No, 55,

The minimum capacity shali be that required to convey the peak runoff expected from a 10-year
frequency storm,

Velocity

The maximum permissible velocity for design flow will be determined by the most erodibie soll
texture exposed and the type of vegetation expected and maintained in the channel, The following
table will be used In selecting the maximum permissible velocities:

—NAX UM PERMTSSTECE VECOCTTYF |
(ft,/sec,)
CHANNEL VEGETATION
SOTL TEXTURE Vegetated* Sod¥*"
Sand, silt loam, sandy loam, loamy 2,0 3,0
sand, loam, and muck
Slity clay loam, sandy clay loam 2,5 4,0
Clay, clay loam, sandy clay, slilty clay 3,0 5.0

tMaximum Permissible Velocitles are based on flow of clear water,

*Maximum permissible velocities for vegetated channels may be Increased by 3 ft,/sec, except for
sands for sections where erosifon control mat Is Installed according to manufacturer's recommen-
dations, Erosion control mat [s defined as a flexible mat of synthetlc monofilaments bonded
together to form a three dimensional web, highly resistant to environmental and chemical degrada-
tion,

**0n well to excessively drained soils, the use of most cool season sod types will not suryjyve
without continued irrigation, Placement of sod in such areas must be approved by the District,

Vegetative Retardance Factors and Manning's "n" Value

The minfmum capacity and maximum velocity shall be determined by using the approprliate vegetative
retardance factors listed below, See Appendix A6 for example and charts for use in design,
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VEGETATIVE RETARDANCE FACTORS )

For Determining For Determining
Minimum Capacity Maximum Allowable Velocity

D E

Tables to select channe! dimensions are available In Chapter 7, Ref, #1.
Dimens fons

The dimensions of the waterway wil! be based on: (1) the minimum requlred for capaclity, the
channel slope, the maximum permissible velocity, the vegetatlon, the soll; (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 10 feet, The maximum design top width shall not
exceed 50 feet,

The cross section may be parabolic, vee-shaped, or trapezoldal,

Cross-section(s) and profile(s) of all grassed waterways shall be submitted on the Soil Erosion
and Sedimentatfon Control Plan, ‘

Dralnage

In areas with low flow, high water table, or seepage problems, underdrains, stone centers, or
other subsurface dralnage methods are to be provided, A minImum drainage coefflicient of 1/2 inch
in 24 hours is to be used for underdrain design, An open joint storm drain may be used to serve
the same purpose and also handle frequently occurring storm runoff, base flow, or snowmelt, The
storm drain shal{ be designed to hand{e base flow, snowmelt, or the runoff from at least a one-
year frequency storm, whichever Is greater,

Out et

The outlet must handle the design flow without flood damage, The outlet must be stable for the
10-year storm,

Vegetation

Permanent Cover

A permanent vegetative cover shall be established on all grassed waterways In accordance with the
Standards for Permanent Vegetative Cover for Soll Stabllization, p, 3.2,1 or Standards for
Permanent Stabilization with Sod, p. 3.4.1. Where the season and other condltions may not be
suitable for growing permanent erosion resistant cover, erosion protection will be provided in
accordance with the Standards for Temporary Vegetatlive Cover for Soil Stablilization, p, 3.,1.1 or
Standards for Stabliization for Mulch Only, p. 3.3.1. The seeding will extend to at least the
design top width,

Installation Requirements

Construction

Trees, brush, stumps, and other materlal in objectlonable amounts are to be cleared and disposed
of so as not to Interfere with construction or proper functioning of the waterway,

Flils are to be compacted as needed to prevent unequal settlement that will cause damage in the
comp leted waterway,

Vegetative Lining

Waterways or outlets shall be protected against erosion by vegetative means as soon after
constructlon as practical and before diversions or other channels are out{etted Into them,
Consideration shouid be given to the use of jute matting, excelsior matting (see Appendix A5), or
sodding channels to provide erosion protection as soon after construction as possible,

Seeding, fertillizing, mulching, - and sodding shall be in accordance with the applicable standards,
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STANDARD
FOR
SEDIMENT BASIN

Deflinitlon .

A barrler, dam, excavated plt, .or dugout constructed across a uaferway or at other sultable
locations to Intercept and retaln sediment,

Baslns created by construction of dams or barrlers are referred to as "Embankment. Sediment Basins"
and those constructed by excavatlon as "Excavated Sediment Basins," Baslins resulting from both
excavatlion and embankment constructlon are ciassifled as "Embankment SedIment Basins" where the
depth of water Impounded agalnst the embankment at emergency spliiway elevation Is 3 feet or more,

Scope
The standard covers the Instaliatlon of sediment basins on sites where:

1, Fallure of the sediment basls shouid not, wlthin reasonabie expectatlons, resuit In loss of
i1fe, ' :

2, Faliure of the sediment basin would not result In. damage to homes, commerclal or Industriai
bulidings, main highways, or raliroads; or Interrupt the use or service of publlc utiiitles,

3, The drainage area is 320 acres or less,

4, The effectlve helight of the dam Is 20 feet or less, The effective helght of the dam Is
deflned as the difference In elevatlon In feet between the emergency spliiway crest and .the
lowest polnt In the cross section taken along the centerilne of the dam, [|f there is no
emergency splilway, the top of the dam becomes the upper {Imit, . y

Sediment basins that are not wlthin the above scope shall be designed to meet the criterla In.
"Earth Dams and Reservolirs, Tbchnlcal Release 60" (TR60) by the Soll Conservation Service, U,S,
Department of Agriculture,

In addltlon to the crlterlia set forfh In. thls Standard, the rules and reguiatlons estabi Ished by
the New Jersey. Department ‘of Environmentai Protectlon, Dlvislon of Water Resources, for the
construction and Inspection of dams or for stream encroachments, shall apply.

_ PdrEdSe
To preserve the capac!ty of reservolrs, dlfcheé, canals, dlversJéhs, storm séwers, uafefways, and
streams; to prevent undesirable deposition on bottom~iands and.developed areas; to trap sediment

orlginating from critically eroding areas and constructlon sltes; and to reduce or abate poilutlon
by providing basins for deposition and storage of siit, sand, gravel, and stone,

Condltlons Where Practice Applles

This practice appiles where physical - conditions, land ownershlp, or construction operations
preciude the treatment of the sediment source by the Instaiiatlion of eroslon control measures to
keep soll and other materlal in place, or a sediment basin offers the most practical solution to
the problem, o

Design Crliterla

SedIment Basin Location

The basin shaii be designed to accommodate the Individual storm runoff and sediment accumulaflon
* from the basin's total dralnage area, .

The bas!n should be {ocated as much as possible:

a, To Intercept only runoff from dlsturbed areas,

‘b, To minimize disturbance from Its own construction,

c, To obtaln maximum storage beneflt from the terraln,

d, For ease of cieanout of the trapped sediment,

e, To minimlze Interference wlith other construction activitles and. construction of utliitles,
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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 efficlency at the start of the basin's useful life, or

2, a, The volume necessary to provide sediment storage capaclity and provide for temporary storm-
water runoff storage from a 2-year frequency, 24-hour duration, Type il storm, or

b, Use the modified rational method up to 20 acres, as described In Special Report 43 by the
Amerfcan Public Works Association, Practices in Detention of Urban Stormwater for a 2-year
frequency storm,

Principal Spiliway Crest Elevation

The principal spiilway crest elevation shall be the fower of one (1) foot below the emergency
spillway crest elevation or the elevation that provides, betwsen the crest of the principal
spillway and the crest of the emergency spillway, the required temporary floodwater storage for a
2-year frequency, 24-hour duration, Type 11l storm,

Flood routing to determine the required temporary floodwater storage for a 2-year frequency,
24-hour duration, Type I1Il storm shall be done using the approximate methods in the S
"Engineering Field Manual," the approximate methods in the SCS "Urban Hydrology for Smal!
Watersheds" (TR55), or other generally accepted methods of flood routing,

The modified rational method on a drainage basin up to 20 acres, as described In Special Report 43
by the American Public Works Association, Practices in Detention of Urban_ Stormwater, is also
applicable,

Trap Efficiency

Trap efficliency is the amount in percent of the sediment delivered to the sediment basin that will
remain in the basin, The sediment basin shall have adequate volume below the crest of the
emergency spillway to have an actual trap efficiency of at least 70% at the 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
spitlway in acre feet,

average annual surface runoff from Figure 4,4-1 converted to units of acre feet,

For a normally dry sediment basin, the actual trap efficlency Is reduced 10§ where the Incoming
sediment Is predominately siit, clay, or fine grained. Therefore, enter Curve 4,4-1 with 80% trap
efficlency to achieve 70% actual trap efficiency, For a normally dry sediment basin, the actual
trap efficiency Is reduced 5% where the incoming sediment Is sand or coarse grained. Therefore,
enter Curve 4,4-1 with 75¢% trap efficlency to achieve 70% actual trap efficlency.

Sediment Storage Capacity

The sediment storage capacity of a sediment basin shall equal the voiume of sediment expected to
be trapped at the site during the planned useful life of the sediment basin, Where it is deter-
mined that periodic removal of sediment Is practicable, the sediment storage capacity may be
proportionately reduced, Planned periodic removal of sediment shall not be more frequent than
once a year, The capacity shall be determined by one of the following methods:

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 formuia and figures:
v = (DA)(A)(DR)(TE)(1/13)(2,000 Ibs,/tons) (1/43560 sq., ft./Ac,)
where:

v

DA
A

the voiume of sediment trapped in AC, ft,/yr.

the total drainage area in acres.

the average annual erosion in tons per acre per year using the values
below for the listed land use
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LA USE - AVERAGE ANNUAL EROSION |
Wooded areas 0.2 ton/ac/yr

Developed urban areas, grassed 1.0 ton/ac/yr
" areas, pastures, hay flelds,
abandoned flelds with good cover

Ciean tiiled cropland (corn, 10 ton/ac/yr

soybeans, etc.)
Construction areas 50 ton/ac/yr

DR = the dellvery ratlo determined from Curve 4,4-2,
TE = the trap efficiency as determlned above,
Y = the estimated sediment density In the sediment basin in Ibs/cu, ft,

(See Table 4.,4-1), . ’
}} = the submerged density In a wet sediment pooi,

a=

the aerated density in a normally dry sediment pool,
' TABLE 4.4-1

XS
Submerged Aerated

SOIL TEXTURE (Ibs,/cu, ft,) (lbs,/cu, ft,)
Clay ' 40-60 60-80
SHit 55-75 75-85
Clay~-siit mixtures 40-65 65-85

(equai parts) )
Sand-siit 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 - 85-125
Poorly sorted sand and gravel 95-130 95-130

3. Provide sediment storage based on the same procedure as 2, above except determine (A) using
the Universal Soll Loss Equation (Appendix A1) with on~-site conditlons,

Shape and Depth

The length, width, and depth are measured at the principal spiiiway crest elevation, The basin
configuration shaill be such that the effective fiow length Is equal to at least two times the
effective fiow width, This basin shape may be attained by selecting the basin site, by excavating
the basin to the required shape or by the instaliation of one or more baffles,

The minimum width shail be:
W= 10V Qs

vhere:

the width in f+,
peak discharge from a 5 year frequency storm In cfs,

W

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

where:

w
Q25

The average depth shall be at least 4 feet,

width In feet
peak discharge from a 25 year frequency storm in cfs,

Foundation Cutoff for Embankment Sediment Basin

A foundatlion cutoff constructed with relatively Impermeable materlals shali be provided for all
embankments, The minimum depth of the cutoff shall be 3 feet, The cutoftf trench, as a minimum,
shall extend up both abutments to the emergency spl!iway crest elevation, The minimum bottom
width shall be 4 feet, but wide enough to permit operation of compaction equipment, The slde
slopes shail be no steeper than 1:1, Compaction requirements shall be the same as those for the
embankment, The trench shall be kept free from standing water during the back-filling operations,

Seepage Control

Seepage contro!l Is to be Included if seepage may create swamping downstream; If needed to Insure a
stable embankment; or If special problems require drainage for a stable dam, Seepage control may
be accomplished by foundation, abutment, or embankment drains, reservolr blanketing, or a combin-
ation of these and other measures,

Foundation

The area on which an embankment Is to be placed shall consist of material! that has suffliclent
bearing strength to support the embankment without excessive consolldation,

Earth Embankment

Top width - The minimum top widths of embankments are shown in Table 4,4-2, When the embankment
top §s to be used as a public road, the minimum width, guardrafils, or other safety measures are to
meet the requirements of the responsible road authority, The minimum top width wil! be Increased
as necessary to accommodate construction equipment,

TABLE 4,4-2

TOTAL HETGHT MTNTMOM

OF EMBANKMENT . TOP WIDTH
(feet) (feet)
<20 10
20-24 ) 12

For dams which ralse the water elevation five (5) feet or greater in height as defined In NJAC
7:20 the rules and regulations established by the New Jersey Department of Environmental
Protectlion, Division of Water Resources, shall apply for al! structural criteria, Flood Hazard
Area Regulations NJAC 7:13-1,1 et, seq, may also apply.

Side Slopes ~ The comblined upstream and downstream side siopes of the settled embankment sha!l not
be less than five horizontal to one vertical (5:1) with nelther slope steeper than 2:1, Slopes
must be designed to be stable in all cases,

Freeboard -~ The minimum elevation of the top of the settled embankment shall be Increased by the
amount needed to Insure that, after all settlement has taken place, the helght of the dam willi
equal or exceed the design height, This Increase shall not be less than 10§ when compaction Is by
haul ing equipment or 5% If compactors are used, except where detalled soil testing and laboratory
analysis shows that a lesser amount |s adequate,

Compactfion - The compaction requirements shall be specifled,

Embankments of Other than Earthfi}|

Sediment basins with effective heights of less than 5 feet may use materials other than earth for
the embankment, These embankments shall be structurally sound, and have hydraullc characteristics
that will safely handle the principal and emergency spillway design storm,
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Principal Spillway

The minimum pipe size shali be 8 linches for corrugated or heiical pipe and 6 Inches for smooth
walil pipe,

Pipe Conduits - Sediment basins shali have pipe conduits with required appurtenances except where
a structural spiliway is used,

1, The materials and installation for pipe condults for excavated sediment basins shall meet the
local municipal ity requirements for culverts or storm sewers,

2, Conduits for embankment sediment basins shall meet the following requirements:

a, The pipe shali be capable of withstanding the external loading without yielding, buckling,
or cracking,

b, All joints shall be watertight,

inlets for Pipe Conduits - The inlet shall be structurally sound and made from materials compat-
fble with the pipe, The Inlet shall be designed to prevent flotation, The inlets shall be
designed to function satisfactorily for the full range of flow and hydraulic head anticipated,
The inlet materiails shall be subject to the same limitations and requirements as pipe conduits,

1. Watertight Riser - The riser shall be compietely 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 basin,

I1f a normally dry or partially dry sediment basin is planned, the basin shall be dewatered by
a 4 Inch diameter or smalier hole in the riser or by the use of subsurface drains or by a
combination of these two methods,.

If the sediment basin is dewatered by using a hole in the riser:

a, The elevation of the hole shall be the elevation that results In 50% actuai trap
efficlency in the basin, The value for C used to determine the 50% actual trap
efficiency Is the capacity of the basin between the bottom of the hoie and crest
elevation of the emergency spiilway.

b, The sediment shall be removed from the basin when the sediment reaches the elevation
of the bottom of the hole,

If the sediment basin is dewatered by using a subsurface drain, it shall be In accordance with
the Subsurface Drain Standard,

Appendix A7 shows several methods for dewatering a sediment basin,
Pipe Drop Inlet - Where the pipe is designed for pressure flow:
1. The weir length shall be adequate to prime the pipe below the emergency spiliway elevation,

2, For pipe on less than critical slope, the drop iniet shall be at least 2D deep, where D is the
conduit diameter,

3, For pipe on critical siope or steeper, the drop inlet shali be at least 5D deep, where D Is
the condult diameter,

Antlivortex Devices - Sediment basins with the principal spiliway designed for pressure flow are to
have adequate antivortex devices,

Trash _and Safety Guards - An appropriate guard shall be Installed at the Inlet, The guard shail
prevent clogging of the plpe 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,

Outiets for Conduits - The outiets shall be structurally sound and made from materials compatible
with the conduit, The outlets shall be designed to function satisfactorily for the full range of
flow and hydrauilic head anticipated, Protection against scour at the discharge end of the
spiliway shall be provided, Measures may include an impact basin, condult outiet protection, rock
riprap, excavated piunge pools, or use of other generally accepted methods.
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Antiseep Collars - Antiseep collars are not required for excavated sediment basins, Pipe condults
for embankment sediment basins shall be provided with antiseep collars,

The following criteria are to be used to determine the size and number of antiseep collars:
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 size of the riser to the toe drain or point where phreatic line Inter-
cepts the conduit, whichever Is shorter,
n = number of antiseep collars,
The ratio of the length of the line of seepage (L + 2n V) fo L is to be not less than 1,15,
Antiseep collars shouid be equaily spaced along that part of the barrel within the saturated zone
at distances of not more than 25 feet,

The antiseep collars and their connections to the pipe shall be watertight, The collar material
shall be compatibie with pipe materlals,

Emergency Spillways

Emergency spiliways are provided to convey large floods safely past sediment basins,

An emergency spillway must be provided for each sediment basin, unless the principal spillway is
large enough to pass the routed emergency spillway design storm and the trash that comes to It
-without overtoppling the dam. A closed condult principal splilway having a conduit with a cross-
sectlonal area of 3 square feet or more, an inlet which wil!l not clog, and an elbow designed to
facllitate the passage of trash Is the minimum size and design that may be utilized without an
emergency spillway,

1, Excavated Sediment Basins - Excavated sediment basins may utillze the naturai ground or the
fill for the emergency spliiiway If the downstream slope Is 5 to 1 or flatter and has existing
vegetation or is Immediately protected by sodding, rock riprap, asphalt |Ining, concrete
lIning, or other equally effective protection, The spiliway shall meet the capacity require-
ment for embankment sediment basins,

2, Embankment Sediment Basins - Embankment sediment basins shall meet the following requirements:

a, Capacity - The minimum capacity of the emergency spillway shall be that required to pass
the peak flow expected from a design storm of the frequency and duration shown in
Table 4,4-5 less any reduction creditable to condult discharge and detention storage.

When discharge of the principal spiliway Is considered in calculating outflow through the
emergency spliiway, the crest elevation of the Inlet shall be such that full flow will be
generated In the condult before there Is discharge through the emergency spllliway, The
emergency splllway 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 spiliway. The flood routing may be done using the
approximate methods In the SCS Engineering Field Manual; the SCS Technical Release 55; the
modified rational method up to 20 acres, as described In Special Report 43 by the Amerlican
Public Works Assoclation, Practices In Detention of Urban Stormwater; or other accepted
methods of emergency spillway flood routing,

TABLE 4,.4-5
MINIMUM DESIGN STORM

DRATNAGE AREA FREQUENCY WMTNTMOM DURAT TON* |
(acres) (years) (hours)

less than 20 10 24

21 -~ 49 25 24

over 49 100 24

*For use by SCS methods only,
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b, Veloclty - 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 per-
missible velocity in the exit channel shall be 4 ft, per second for vegetated channels in
solls with a plasticity Index of 10 or less and 6 ft, per second for vegetated channels In
soll with a plasticity index greater than 10, For exit channels with erosion protection
other than vegetation, the velocities shall be In the safe range for the type of protec-
tion used,

¢, Cross Sections - Emergency spillways shall be ftrapezoidal and will be located In
undisturbed earth, The side slopes shall be 2 to | or flatter, The bottom width shall be
10 feet or wider, The embankment requirement determines elevation differences between
crest of the emergency spiliway and settled top of dam,

d, - Component Parts - Emergency spillways are open channels and consist of an Inlet channel,
control sectlon, and an exit channel, The emergency spillway should be as long as
possible to provide protection from breaching,

(1) Inlet channel - the Inlet channel shall be level and straight for at least 20 feet
upstream of the control section, Upstream of the level area, It may be graded back
towards the pond to provide drainage, The alignment of the inlet channel may be
curved upstream of the straight portion,

(2) Exit channel - The grade of the exit channel of a constructed spillway shall fall
within the range established by discharge requirements and permissible velocitlies,
The exit channel shall carry the design flow downstream to a point where the flow will
not discharge on the toe of the dam, The design flow should be contained in the exit
channel without the use of dikes, If a dike Is necessary, It shall have 2:1 or
flatter side slopes, 8 feet top width minimum, and be high enough to contain the
design flow plus one foot of freeboard,

Structural Spiliways Other Than Pipe

Structural spilliways other than pipe will have structural designs based on sound engineering data
with acceptable soll and hydrostatic loadings as determined on an individual site basis,

When used as a principal spillway, they shall pass the storm runoff from a 2 year, 24-hour dura-
tion storm without flow through the emergency spiliway and shall not be damaged by the emergency
spillway design storm, When used as an emergency spillway, they shall pass the storm runoff from
the appropriate storm in Table 4,4-5,

Vegetation

. The dam, emergency spillway, spil] and borrow areas, and other disturbed areas above crest of the
principal spi<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>