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The enclosed Standards for Soil Erosion and Sediment Control in 
New Jersey have been prepared in a loose-leaf format which will 
allow for updating and additions when required. The date at the 
bottom right corner of each page indicates when the standard was 
adopted and if it was modifiedo Revisions can be made simply by 
replacing sheets as necessary. 

Several new standards have been added .. These are: "Trees, Shrubs 
and Vines," "Protecting Trees During Constru·ction,". "Subsurface 
Drainage," "Traffic Control" . and "Dus·t Control." In addition, 
Appendix A2.l underwent considerable revision. In addition to 
these major changes .several minor changes were made. These are: 

Page 3.13, 4b(l) Emulsified Asphalt--was changed to reflect up-
dated recommendations. These are from the "Asphalt Institute." 
Page 3.21, II-A. The last ·sent~nce in that paragraph was added 
to show the use of 38-0-0, slow release fertilizer. 

1.. 

2. 

3. 

4. 

5. 
6. 
7. 
8. 
9. 

Page 3.23, Table 3.2-1, under "mixtures" column, A-1, shows Ky-31 
tall fescue instead of perennial ryegrass in the seed mixture. 
Page 3.24, Table 3.2-1 (continued) shows item "G", which was not 
in the first edition. 

_10. 
11. 

Page 3.31, II-F, was added to show the use of woodchips. 
Page 3.42 IV - Top-dressing---is a newly added section. 
Page 3.71 A-1 shows "Cape Variety preferred." 
Page 4.47' - Trees, statement added. · 
Pages 4.56-7 are new. 
Page 4.65 section on Energy Dissipaters is new. 
Page 4. 74 T.rees statement added. 

There are also several word changes to better clarify meanings, that 
are too numerous to note here, made throughout this handbook. 

Although great· care was taken in preparing the text of this document 
there are severalerrors which should be corrected as follows: 

Page 11 (1) add P.E. and L.S. after the name of Kurt Nathan. 
Also add title of Professor of Agricultural Engineering. 
(2) Charige from Mr~ to Dr. Robert W. Duello 
Page A6.l Correct spelling· in third paragraph under "other 
references" as follows: Deiter, Stephen A. to Deeter, Stephen A .. ;· 
Singley,. Mark B. to Singley, Mark E. ; Werkman, Kenneth F. to 
Werkman, Kenneth S. · 

STATE SOIL CONSERVATION COMMITTEE A2157 
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FOREWORD 

As Secretary of -the New Jersey Department of Agriculture and Chairman of the State 
Soil Conservation Committee, I am pleased to present these Standards for Soil Ero-
sion and Sediment Control in New Jersey. When utilized in conjunction with con-
struction and, in fact, with anY- major land disturbance activities, significant 
benefits will accrue to the citizens of this State. 

Problems of soil erosion and sedimentation, sometimes thought of as related only 
to agriculture, are actually many times greater as a result of land disturbance 
activities associated with urbanization. Erosion at the site of such activities 
generates sediment which finds its way to our streams and rivers to become, by 
sheer_volume, the greatest pollutant of these waterways. 

The control and prevention of soil erosion and sedimentation are major objectives 
of the State Soil Conservation Committee and our 15 soil conservation districts. 
The development of these Standards has provided an -important tool to help imple-
ment such controls at all levels of government and by all persons who use the 
land. 

I wish to express sincere thanks to the U.S. Department of Agriculture Soil 
Conservation Service for providing much of the basic technical information and 
to the members of the Development Committee listed on page ii who have contributed 
their time and expertise in the preparation of this outstanding document for use 
in New Jersey. 

Phillip Alampi, Chairman 
State Soll Conservation Committee 

i 
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PREFACE 

The last several decades of rapid suburban development in the State of 
New Jersey has resulted in a number of undesirable effects. One of the most 
evident and harmful. effects havi~g very serious consequences is the erosion of 
soil by both wi'nd· and water·. When soil· is displaced unintentionally .in this 
manner, problems are . usually crea.ted. in several areas: the area where the soil 
comes from; and the a~ea ( s) where ·it i-s .deposited. If a waterway or drainage 
facility is. involved, s·ilting of the stream or drainage ·facility occurs. The 
cost of correcting the damage, pollution, and inconvenience this- causes is much 
greater than the cost of preventing soil erosion in the beginning. Fortunately, 
the technology for preventing soil erosion is well established. Planners, engi-
neers, developers .and· contractors rr.ust begin to utilize these tried and proven 
methods. -

The New Jersey State Soil Conservation Committee under the chairmanship 
of Secretary of Agriculture.Phillip A+ampi, recognized a need for -developing 
a comprehensive State wide ·plan to control these problems of erosion and sedimen-
tation. A. Sediment Control Committee was appointed and a copy of their report 
and recommendations has been published. 

Among the recommendations of this group were the development of model 
ordinances for use by municipalities to regulate land disturbance activities to 
control erosion and sedimentation. Such model ordinances have been prepared by 
a committee of representatives from industry, government and concerned groups. 
Local governmental units should and will be encouraged to use them to establish 
the proper ·and necessary controls to reduce soil erosion . 

Also recommended was the development of a single source of standards 
and recommendations to guide local governments, developers and technical person-
nel with erosion control techniques. Secretary of Agriculture Alampi responded 
to· this recommendation and appointed the committee of knowledgeable persons listed 
on page ii of this report to develop-these standards. -

The committee has work~d diligently to produce these Standards which 
are a model of professional- excellence. It is their earnest hope that concerned 
citizens, local governments and -their technical advisors will act expeditiously 
t6 adopt the needed ordinances and· stop the poor practices which have been laying 
our precious land to wiste and ravaging the most valuable and beautiful feat~res 
of the Garden State.· 

iii 

Thomas Birdsall, Chairman 
Committee for Review and 
Development of Standards 
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INTRODUCTION 

Construction projects that involve major land disturbance such as housing 
and industrial developments,· highways and pipelines should be planned and designed 
with soil erosion and sediment control in mind. The subsequent reduction of soil 
losses on construction sites and ,the reduction of associated damages from sedimen-
tation will result in substantial savings to the community, the contractor, the 
developer and to the landowner as well as providing for enhancement of the environ-
ment. The contractor who controls soil erosion during construction will also 
promote gooq will in the community. 

While erosion and sedimentation controls are important on all sites, 
particular attention should be given to areas of steep topography and highly 
erodible soils. The larger the disturbed area and the long~r it is left unsta-
bilized, the more serious the problem becomes. 

Natural vegetation covers and protects most of our lands from erosion. 
Its removal necessitates application of alternative protective measures. Estab-
lishment of mechanical structures engineered to control water runoff, the appli-
cation of artifical protective cover or the rapid re-establishment of vegetation 
are among the methods which are suitable to control erosion and sedimentation. 

The purpose of these Standards is to help those responsible for con-
struction to control soil movement through use of these methods. The compre-
hensive erosion control methods which follow have been developed to provide this 
help. Interpretive assistance in their application and use is available through 
the soil conservation district where the land disturbance will take place. A 
district directory is included in the appendix . 

1.1 
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GUIDE LINES 

FOR SOIL EROSION AND SEDIMENT CONTROL 

Planning 

Effectiv~ erosion control begins in the project planning stage. Proper planning 
requires consideration of water control and soils to be encountered in order to 
reduce erosion problems during and after constructio;n. · Steep slopes, potential 
landslide areas, stream crossings, stream encroachments, and cut and fill sections 
should be evaluated for construction problems involved in reducing erosion and the 
resulting sediment damage to streams and water supplies. The evaluation· of soils, 
existing vegetation, geologic and hydrologic data is necessary to define problem 
areas. Every consideration should be given to assure the successful establishment 
of vegetation bn disturbed areas as qu~ckly as possible in order to minimize 
erosion and sediment damage. 

Design 

Proper design includes measures for erosion control and provides for the early 
establishment 6f vegetation that will help to avoid erosion problems during and 
after construction. Alignment, grades, area of·disturbed soil and bank slopes 
should be based on soil erodibility, climatic exposure, .geology, proposed veg-
etative restoration and expected maintenance.· The erosion potential from wind 
or rain, concentrated runoff or snow melt should.be evaluated and measures to 
prevent erosion selected on the basis of both ~ffectiveness of the measure and 
consequence. Some features involved in earth construction are more vulnerable 
to erosion than others and require special design considerations~ 

Guidelines for design of measures and treatment to prevent, erosion are as 
follows: 

a. Earth Slopes: Erosion of cut or fill slopes is usually caused by water 
concentrations at the top of the slope flowing down an unprotected bank. 
Runoff should be diverted to safe outlets by diversions or other means . 
Slopes should be protected from erosion by quick establishment of vegetative 
cover, benches or terraces, slope protection structures, mulches, or a com-
bination of these practices as required. 

b. Waterways or Channels: Waterways should be designed to avoid serious erosion 
problems. Wide channels with flat side slopes lined with grass or other 
vegetation will usually be free from erosion. Where channel gradients are 
steep, concrete linings or grade control structures may be required. Space 
iimitations may make it necessary to use concrete-or stone linings. Every 
effort should be made _to preserve natural channels. 

c. Structures for Erosion Control: Erosion may be controlled by the use of grade 
control structures, energy dissipaters, special culverts, and various types 
of pipe structures. Structures are expensive and should be. used only after 
it has been determined that recommended vegetation, rock or other measures 
will not provide adequate erosion control. 

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

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

2.1 June 197.2 



f. Soil Treatment: The ability of the soil to sustain vegetation intended for. 
erosion control must be ascertained. The admixture of a fine textured top-
soil to a coarse textured soil may be warranted to assure·success of more 
attractive, lower maintenance vegetation. Liming and fertilization should .be 
done according to recommendations resulting fro~ soil test infbrmation. • 

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

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

i. Mulching: The more adverse the environment, the greater the advantage of 
mulching according to standards contained h~rein. 

j. Practice Standards: Plans, designs and construction specifications should be 
in accordance with the standards covering design and installation of erosion 
control measures as contained herein. 

Construction 

The plans, specifications, and special provisions of a construction contract 
should show the location, scope, . and man:.1er of performing erosion control 
measures. Measures left to the discretion-of the engineer should be few as 
practicable and the method of payment for such work should be stated in -the 
contract. 

Scheduling of construction operations is an important factor. A construction 
schedule that meets the requirements for erosion control should be made a part 
of the construction project proposal or should be submitted by the contractor 
for approval by the engineer. 

Sub-division ordinances and building codes should also provide for adequate 
erosion control and scheduling of construction as indicated above for contracts. 

Permanent soil protection, streets. and drainage facilities should be completed 
as early as practicable, particularly intercepting channels and similar controls 
that will divert runoff from unprotected soil. The area of exposed soil and 
the ·1ength of exposure should be minimized by proper scheduling. Temporary 
protection such as fiber mats, plastic, straw, and fast-growing grasses may be 
required. Partially completed drainage structures should be inspected carefully 
during construction to prevent erosion. · 

Fording of streams with equipment should be kept to a minimum, and where 
frequent crossing are comtemplated, temporary bridges or culverts should be 
constructed. 

Although disturbance of streams, lakes or reservoirs by construction should be 
~voided, drainage structures, channel changes, and embankment encroachments 
are sometimes necessary. Specifications and special provisions should include 
controls of the contractor's operation in performing work in these areas. 

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

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

2.2 June 1972 
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When it becomes necessary to locate such areas near or in stream channels, 
special precautions should be taken to minimize erosion and accompanying sedi-
ment problems • 

Before borrow or disposal operations are begun, plans for the control of drain-
age water must include measures to keep sediment from entering streams. Di-
version channels, dikes, and sediment. traps may be used for this purpose. Top-
soil should be saved for use in restoring excavated areas; Final r~storation of 
borrow or waste disposal areas should include grading and establishment of 
vegetative cover. The restored area should be well drained unless approval is 
given to convert the pit area into lakes for fish and wildlife,. recreation, stock 
water or irrigation. 

Specifications should include adequate control for the prevention of grass and 
brush fires since burned-over areas are usually highly vulnerable to erosion. 
In areas where a severe fire hazard exists, fire equipment should be available 
for ready use. The contract should provide for suspending fire-hazardous 
operations at the direction of the engineer . 

2.3 June 1972 
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STANDARDS 
FOR 

TEMPORARY VEGETATIVE COVER 

Definition 

Establishment of temporary vegetative cover on so'ils exposed for periods of one 
to 12 months. 

Purpose 

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

Where Applicable 

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

Methods and Materials 

I. Site Preparation 

A. Grade as needed and feasible to permit the use of conventional equipment 
for seedbed preparation, seeding, mulch application, and mulch anchoring. 
All grading should be done in accordance with Standards for Land Grading, 
page 4 .11. 

B. Install needed erosion control practices or facilities such as diversions, 
grade stabilization structures, berms, channel stabilization measures, de-
silting basins and waterways. See Standards 4.2 through 4.7. 

II. Seedbed Preparation 

A. Apply limestone and fertilizer according to soil test recommendations such 
as those offered by Rutgers University Soil Testing Laboratory. Contact 
your County Agricultural Agent at your county office. If soil testing is 
not feasible on small or variable sites, or where timing is critical, fer-
tilizer may be applied at the rate of 600 pounds per acre or 14 pounds per 
1,000 square feet of 10-20-10 or equivalent. If seed is drilled over 
banded fertilizer, the rate of fertilizer is reduced 50 percent. Apply 

· limestone (equivalent to 50 percent calcium.plus magnesium oxides) as 
follows: · 

Soil Textures 

Clay, clay loams and high organic soils 
Sandy loams, loams, silt loams 
Loamy sands, sands 

Tons/Ac. Lbs/1000 sg. ft. 

3 135 
2 90 
1 45 

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

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

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

3 .11 June 1972 



III. Seeding 

A. Select seed recommended in table below: -

TABLE 3.1-1 

TEMPORARY ·SEEDINGS AND SEEDING DATES 

SEEDING RATE SEEDING DATES 1/ 
Per Per 1000. 

Crop acre_, sq. ft. North Jersey South Jersey 
Oats 2 1/2 bu. 2 lbs. Before Apr. 25 Before Apr. 1 
{spring) 
Rye 2 bu. 2.4 lbs. Sept.- 1-Oct. 15 Sept. 1-Nov. 
Barley 2 bu. 2.2 lbs. Sept. 20-30 Sept. 20-Oct. 
{winter) 
Ryegrass 40 lbs. 0-. 9 lb. Before May 20 Before May 15 
{annual) Aug. 15-Oct. 15 Aug. 25-Nov. 
Korean 25 lbs. 0.6 lb. --- Feb. 1-July 
lespedeza* 
Millet 30 lbs. 0. 7· lb. May 10-June 20 May 1-July 
{foxtail*) 
Sudangrass* 60 lbs. 1.4 lb. May 20-June 20 May 1-July 
Weeping love- 3 lbs. 0.1 lb. June 1-Aug. 1 May 1-Aug. 

grass 

*May be planted throughout summer if soil moisture is adequate or can be 
irrigated. 

_!/ North Jersey - Counties north of Mercer and Middlesex counties· 
South Jersey - Mercer, Middlesex and counties south of these 

5 

1 

5 
15 

• 
1 

15 

1 

B. Apply seed uniformly by hand, cyclone seeder, drill, cultipacker seeder • 
or hydro-seeder (slurry including seed and fertilizer). Optimum seeding 
depth for specified annuals is one 'inch (except sandy soils, 2 inches); 
Hydroseedings which are mulched may be left on soil surface. 

C. Where feasible, except when a cultipacker type seeder or hydroseeded is 
used, t~e seedbed should be firmed following 'seeding opeiations with a 
roller, or light drag. Seeding operations should be on the contour. 

IV. Mulching: Required·on sites difficult to vegetate (sands, slopes or hydro-
seedings and off season operations). 

A. Mulch materials should be unrotted salt hay or small grain straw at the 
rate of 1 1/2 to 2 tons per acre, or 70 to 90 pounds per 1000 square 
feet. Mulch should not be ground or chopped into short pieces. 

B. Spread uniformly by hand or mechanically so that approximately 75 percent 
to 95 percent of the ~oil surfac~ will be covered. For uniform distribu-
tion of hand-spread mulch, divide area into approximately 1,000 square 
feet sections and distribute 70 to 90 pounds within each section. -

C. Mulch anchoring should be accomplished immediately after placement to 
minimize los.s by wind or water. This may be done by one of the following 
methods, depending upon the size of the a.rea, steepness of slopes and 
costs. 

1. Peg and Twine - Drive 8 to 10 inch wooden pegs to within 2 to 3 
inches of the soil 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 pe.gs in criss-cross and a 

3.12 June 1972 • 
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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. Mulch Anchoring Tool - A tractor-drawn implement especially designed 
to punch and .anchor salt hay or straw mulches into the surface soil 
may be used. 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 about 3 to 4 inches. The 
operation should be done on the contour. 

4. Liquid Mulch-Binders - _May be used to ancho.r salt hay or straw 
mulches. 

a. Applications should be heavier at edges where wind catches 
mulch, ·in valleys and at crests of banks. Remainder of area 
should be uniform in· appearance. 

b. Use one of the following: 

(1) Emulsified asphalt - (SS-1, CSS-l,CMS-2, MS~2, RS-1, 
RS-2, CRS-1 and CRS-2). 

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

(2) Cutback asphalt - rapid curing (RC-70, RC-250, and RC-800) 
or medium curing· (MC-250 or MC-800). 
Apply .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 .075 gal./sq. yd. or 363 gal./acre . 

3 .13 June 1972-
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STANDARDS 
FOR 

PERMANENT VEGETATIVE COVER 

Definition· 

Establishment of permanent vegetative cover on exposed soils where perennial veg-
etation is needed for long term protection. 

Purpose 

To permanently stabilize the soil, assuring conservation of soil and water and to 
enhance the environment. 

Where Applicable 

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

Methods and Materials 

I. Site Preparation 

A. 

B. 

Grade as needed and feasible to permit-the use of conventional equipment 
for seedbed preparation, seeding, mulch application and anchoring, and 
maintenance. All grading should be done in accordance with Standard 4.1. 

Install needed erosion control practices and facilities such as diver-
sions, grade stabilization structures, berms, channel stabilization 
measures, desilting basins and waterways. See Standards 4.2 through 4.7. 

II~ Seedbed Preparation 

A. Apply limestone and fertilizer according to soil tests such as those 
offered by Rutgers University Soil Testing Laboratory. Contact your 
county agricultural agent at your county office. If soil testing is not 
feasible on small or variable sites, or where timing is critical, 
fertilizer may be applied at the rate of 600 pounds per acre or 14 pounds 
per 1,000 square feet using 10-20-10 or equivalent. In addition, 300 
pounds 38-0-0 per acre of slow release nitrogen may be used in lieu 
of topdressing (see page 3.25 Section IV). Apply limestone 
(equivalent to 50 percent calcium plus magnesium oxides) as .follows: y 
Soil 

Clay, 
Sandy 
Loamy 

Textures T/Ac. Lbs./1,000 Sq. Ft. 

clay loams and high organic soil 4 180 
loams, loams, silt loams 3 135 
sand, sands 2 90 

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

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

Y Acid soil conditions: 

Soils having a pH of 4 or less shall be covered with a minimum of 12 inches of 
soil having a pH of 5 or more before seedbed preparation. 

3.21 June 1972 
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C. Remove from the surface all stones two inches·or larger in any dimension 
remove all other debris, such as wire, cable, tree roots, pieces of con-
crete, clods, lumps or other unsuitable material. 

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

III. Seeding 

A. Select a mixture from Table 3.2-1. 

B. Apply seed uniformly by hand, cyclone seeder, drill, cultipacker seeder 
or hydro-seeder (slurry including seed and fertilizer). Normal seeding 
depth is from 1/4 to 1/2 inch. Hydroseedings which are .mulched may be 
left on soil surface. 

l 

c. Where feasible, except where either a cultipacker type seeder or hydro-
seeder is used, the seedbed should be firmed following seeding operations 
with a roller, or light drag. Seeding operations should be on the contour. 

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

A. Mulch materials should be unrotted salt hay or small grain straw at the 
rate of 1 1/2 to 2 t6ns pe~ acre, or 70 to 90 pounds per 1000 square 
foot. Mulch should not be ground or chopped into short pieces. 

B. Spread uniformly by hand or mechanically so that approximately 75 per-
cent to 95 percent of the soil surface will be covered. For uniform 
distribution of hand spread mulch, divide area into approximately 1,000 
square feet sections 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 follow-
ing 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 soil 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. Mulch Anchoring Tool - A tractor-drawn implement especially designed 
to punch and anchor mulch into the surface soil. Thi_s practice 
affords maximum erosion control, but its use is limited to those 
slopes upon which the tractor can operate safely.· ·Tool penetration 
should be about 3 to 4 inches. On sloping land, the operation 
should be done on the contour·. 

I 

4. LiqU:id Mulch-binders - May be used to anchor salt hay or straw 
mulches. 

a. Applications should be heavier at edges where wind catches mulch, 
in valleys and at crests of banks. Remainder of· area should be 
uniform in appearance. 

b. Use one of the following. 
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·SOILS 
y 

A. Draughty 
(sands,· shallow, 
steep, shaly, 
gravelly') 

B. Well drained; 
moderately w~ll· 
drained 

• 
TABLE 3.2-1 

SOILS, SEED MIXTURES AND DATES 
FOR PERMANENT SEEDINGS 

MIXTURES 

A-1 KY-31 Tall fescue 
Crown vetch 
Creeping red fescue 
Chewings red feacue 

A-2 Weeping lovegrass 
Sericea lespedeza 
Chewings red fescue 
Creeping red fescue 

A-3 Midland berrnudagrass 

A-4 Other hybrid berrnuda-
grass 

A-5 Perennial ryegrass 
Chewings red fescue 
Creeping red fescue 

Mixtures A-1 thru A-5 are 
applicable 

B-1 Ky-31 tall fescue 
Chewings red fescue 
Creeping.red fescue 

B-2 Ky-31 tall fescue or 
Creeping red fescue 
Chewings red fescue 
Birdsfoot trefoil 

B-3 Perennial ryegrass 
Chewings red fescue 
Creeping red fescue 
Kentucky bluegrass 

RATE 
Lbs./Ac. 

15 
10 
10 
10 

2 
20 
10 
10 

8 bu. 
2-3' centers 

20 bu. 
12" centers 

20 
15 
15 

30 
15 
15 

15 
15 
15 
10 

20 
15 
15 
15 

Lbs./1000 
Sq. Ft. 

3/8 
1/4 
1/4 
1/4 

1/16 
1/2 
1/4 
1/4 

1/2. 
3/8 
3/8 

3/4 
3/8 
_3/8 

3/8 
3/8 
3/8 
1/4 

1/2 
3/8 
3/8 
3/8 

• 
OPTIMUM SEEDING DATES 2/ 

North Jerssy South Jersey 

Before 5/1 
8/1-9/1· 

.3/1-7 /1 

Before 5/1 
8_/1-10/15 

Before 6/1 
8/1-10/15 

' 

Before 
8/1-~9/l 

6/1 

Before 6/1 
8/1-10/15 

Before 4/15 
8/10-9/10. 

3/1-7/1 

4/15-7/15 

4/15-7/15 

Before 4/15 
8/15-1:Vl 

Before 5/1 
8/15-).1/1 

--
--

Before 5/1 
8/15-11/1 

1/ See Page 3.26 - Classification of New Jersey y Sarne as Page 3. 2~4. 
Soil Series into Site Conditions Important to Seeding. 
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SOILS 

C. Somew·hat c. 
poorly drained 

D. Poorly D. 
drained 

E. Channel E. 
stabilization 

F. Shady, poor ·F. 

G. Lawns G. 

TABLE 3.2-1 (cont'd) 
SOILS, SEED MIXTURES AND DATES 

FOR PERMANENT SEEDINGS 

RATE 
MIXTURES Lbs./Ac. 

B-2 and B-3 are 
applicable 

Reed canarygrass with 
Redtop or 
Perennial ryegrass 20 

4 
Combine B-3 with D at 20 
half rates of each 

B-3 is applicable 

Contact local county 
agricultural agent 
See App. A6, ( p. A6. 1.) 

Lbs./1000 OPTIMUM SEEDING DATES 2/ 
Sq. Ft. North Jersey South Jersey 

1/2 
1/8 Before 6/1 Before 5/1 
1/2 8/1-10/15 8/15-11/1 

All of the above seed mixtures except A-1 through A-4 and B-2 above can be seeded at any time providing 
the sites are mulched. The possibility of failing to get a stand established is greater, however, when 
the optimum seeding dates are ignored. This is especially true during June and July unless the site is 
irrigated. , 

The following varieties are suggested and, where available, certified seed should be used. 

1/ 
~/ 

• 

Perennial 
Ryegrass 

I 

Manhattan 
Norlea 
Penn£ irte 

Red Fescue 

Creeping 
Pennlawn 
Ruby 

Chewings 
Highlight 
Jamestown 

Same as Page 3.23 

Kentucky Bluegrass 

Kenblue 
Delta 
So. Dakota Certified 

NOTE: 
Grass seed mixtures checked by the 
Chief of the Bureau of Seed Certifi-
cation, New Jersey Department of 
Agriculture, Trenton, New Jersey, 
will assure the purchaser that the 
mixture obtained is the mixture 
ordered. 

North Jersey - Counties north of Mercer and Middlesex counties. 
South Jersey - Mercer and Middlesex counties and counties south of these. 

• • 
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(1) 

(2) 

Emulsified' asphalt O (SS-1,. css-1, CMS-2, MS-2, RS-1. RS-2, CRS-1, 
and CRS-2). 

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

. . ' 

Cutback asphalt- rapid curing {RC-70, Rc.:..250, and RC-800 ). or medium 
curing (MC-250 or MC-800). 

Apply .04 gal./sq. yd. or 194 gai./acre on flat areas and on slopes 
. less than 8 feet high.· On slopes 8 feet or more high use .Q75 
gal./sq. yd. or 363 gal./acre. 

V~ Irrigation - (where feasible) - If soil moisture is deficient, supply· n·ew 
seedings with adequate water (a minimum of 3 to 4 inches penetration) for -
plant gro~th until they are well established. This is especially true when 
seedings ar~ made in abnormally dry or hot weather or on draughty 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 betwee~ March 15 and May 1. 

C. Mixtures dominated,by weeping lovegrass may not need topdressing. 

D. Bermudagrass should be topdressed before August 15. -

* If slow release nitrogen (300 pounds 38-0-0 per acre) is used in addition 
to suggested fertilizer,this follow-up of topdressing is not mandatory . 

\ 
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U.S.D.A. - scs - N.J. 
CLASSIFICATION OF NEW JERSEY SOIL 

SERIES INTO SITE CONDITIONS IMPORTANT TO SEEDING 

A. Draughty 
B. Well and moderately well dratned 
C. Somewhat poorly drained 
D. Poorly and very poorly drained 

Series Cls. Series Cls. Series Cls. Series Cls. 

Abbottstown C Coplay D 
Adelphia B Cossayuna B 
Adrian D Crestmore B 
Albia C Croton D 
Amwell C Culver~ C 
Annandale' B!_/ Donlon ton C 
Asbury B Downer B 
Atherton D Doylestown .D 
Athol B Dragston "c 
Atsion D Duffield B 
Aura B Dunellen B 
Barclay C Dutchess B 
Bartley B Edneyville B 
Bath B!/ Elkton D 
Bayboro D Ellington B 
Beatty B Evesboro A 
Bedington B Fallsington D 
Berks B Fort Mott A 
Berry land D Fredon D 
Bertie C Freehold B 
Bibb D Freneau D 
Biddeford D Galestown A 
Birdsboro B- Hackettstown ·B 
Boonton B Haledon C 
Bowmansville C Halsey D 
Boynton D Hammonton B 
Braceville B Hazen B 
Bridgeville C Hazleton_!_/ B 
Bucks B Hero B 
Burnham D Hibernia C 
Califon B Holmdel B 
Carlisle D Holyoke A 
Cattaraugus B Hoosic A 
Chalfont c· Howell B 
Chatfield B Keansburg D 
Chenango B Kendaia D 
Chillum· B Keyport B 
Ghippewa C Kistler B 
:Q.okesbury D Klej A 
C'blden D Klinesville A 
Colemanstown D Kresson C 
Collington B' Lackawanna B 
Colonie A Lakehurst A 
Colts Neck B Lakeland A 
Comly C Lakewood A 

.!/ Slopes more than 25 percent as 1. 

Laming ton C 
Lansdale B 
Lansdowne C 
Lawrenceville Br 
Legore B 
Lehigh c· 
Lenoir C 
Leon- D 
Lincroft A 
Livingston D 
Lyons D 
Marksboro· C 
Marlton B 
Matapeake B 
Matawan B 
Matlock D 
Mattapex B 
Meckesville B 
Middlebury B 
Minoa C 
Monmouth B 
Mount.Lucas B 
Nassau A 
Navesink B 
Neshaminy B~/ 
Netcong B 
Nixon B 
Nixonton B 
Norton B 
Norwich D 
Oquaga, B 
Osier D 
Othello D 
Otisville A 
Palmyra B 
Parker A 
Parsippany D 
Pasquotank D 
Pattenburg B 
Pemberton A 
Penn B 
Phelps C 
Plummer D 
Pocomoke D 
Pompton C 

3.26 

Pope B 
Portsmouth D 
Preakness D 
Quakertown B 
Raritan C 
Raynham C 
Readington B 
Reaville C 
Rhinebeck C 
Ridgebury D 
Riverhead· B 
Rockaway B 
Rockport B 
Roe C 
Rowland B 
Royce B 
Rutlege D 
St. Johns D 
Sassafras B 
Scio C 
Shrewsbury D 
Sloan D 
Stephensburg B 
Swartswood B 
Tinton A 
Tioga ,B 
Towns bury B 
Tunkhannock B 
Turbotville C 
Unadilla B 
Valois B 
Wallkill D 
Washington B 
Wassaic B 
Watchung D 
Wayland D 
Weeksville D 
Wellsboro C 
Westphalia B 
Whippany C 
Whitman D 
Woodglen D 
Woodmansie B 
Woodstown B 
Wooster B 
Wurtsboro B 
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STANDARDS 
FOR 

STABILIZATION WITH MULCH ONLY 

Definition 

Stabilizing exposed soils with non-vegetative ~aterial~. 

Purpose 

To te~porarily·protect exposed soil surfaces from erosion ~amage and to reduce off-
site environmental damage. 

Where Applicable 

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

Methods and Materials 

I. Site Preparation 

A. Grade, as needed and feasible, to permit the use of conventional equipment 
for applying and anchoring mulch. All grading should be done.in accordance 
with Standar4 4~l. 

B. Employ needed erosion control practices such as diversions, grade stabil-
ization structures, berms, channel stabilization measures, desilting basins 

.and waterways. See Standards 4.2 through 4.7. 

II. Protective Materials 

A. =Unr~tted small-grain straw or salt hay at 1.5 to 2 tons per acre is spread 
uniformly at 70 to 90 pounds per/1000 square feet anchored with a mulch 
anchoring tool, liquid.mulch binders or netting tiedown. 

- B. 

c. 

D. 

E. 

F. 

Asphalt emulsion or cutback asphalt at 600 to 1,200 gallons per acre. 
This is suitable for a limited period of time where travel by people, 
animals or machines is not 1a problem. 

Synthetic soil stabilizers may be used--under suitable conditions and in 
sufficient quantities. 
l 

J ' Wood-fiber or paper-fiber mulch at the rate of 1,500 pounds per ~ere may 
be applied by hydroseeding. 

Mulch netting, such as paper, jute, excelsior, cotton or plastic, may be 
used. 
Woodchips applied uniformly at 6 tons per acre (2 inch depth or 
60-100 cubic yards per acre). 

III. Mulch Anchoring - should be accomplished_ immediately after placement of 
hay or straw mulch to minimize loss by wind or water. This may be done 
by one of the following methods, depending upon the size of the area, 
steepness of slopes and costs. 

A. Peg and Twine - Drive 8 to 10 inch wooden pegs to within 2 to 3 inches 
of the soil 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 oat-
tern. Secure twine around each peg with two or more round turn~. · 
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B. Mulch Nettings - Staple paper, cotton, or plastic nettings over hay 
or straw mulch. Do not use non-degradable netting in areas to be 
mowed. Netting is usually available in rolls 4 feet wide and up to 
300 feet long. 

C. Mulch.Anchoring Tool - A tractor-drawn implement especially designed 
to punch and anchor mulch into the surface soil. This practice 
affords maximum erosion control, but its use is limited to those 
slopes upon which the tracto~ can operate saf e-ly. Tool penetration 
should be about 3 to .4 inches. On sloping land, the operation should 
be done on the contour. 

b. Liquid Mulch-binders 

l. Applications- should be heavier at edges where wind catches mulch, 
in valleys, and at ~rests of banks. Remainder of area should· be 
uniform in appearance. 

2. Use one of the follo~ing: 

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

Appiy .04 gal./sq. yd. or 194 gal./acre on flat slopes and 
slopes less than 8 feet high. On slopes 8 fe~t or more 
high use .075 gal./sq. yd. or 363 gal./acre. 

(2) Cutback asphalt - rapid curing (RC-70, RC-250 and RC-800) 
or medium curing (MC-250 or MC-800). 

Apply .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 .075 gal./sq.yd. or 363 gal./acre. 
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STANDARDS 
FOR 

PERMANENT STABILIZAtION WITH SOD 

Definition 

Establishing permanent vegetation using sod. 

Purpose 

To permanently stabilize the soil, assuring conservation of soil .~nd Wq.ter and to 
enhance the environment .. 

Where Applicable 

On exposed soils tha.t have, a po.tential for causing off-site-environmental damage 
where q. quick vegetative cover is desired. Moisture,either natural or applied, 
is essential for success. 

Methods and Materials 

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

2. Sod should be free of weeds and undesirable coarse weedy grasses. 

3. Sod should be of uniform thickness, approximately 3/4 inch, plus or ·minus 
1/4 inch, at time of cutting. (Excludes top growth). 

4. Sod should have a comp~ct root mat to assure mechanical strength and to 
assure early and firm anchoring to soil surface. Broken pads and torn or 
uneven ends will not be acceptable. 

5. For slopes that are draughty or shady a sod of Kentucky 31 tall fescue and 
bluegrass is preferred over a straight bluegrass sod . 

6. Only moist, fresh sod should be used. Sod should be harvested, 'delivered 
and installed within a period of 36 hours. 

I. Site Preparation 

A. Grade as needed and feasible to permit th~ use of conventional equipment 
for liming, fertilizing and soil preparation. All grading should be done 
in accordance with Standard 4.1. 

B. Install needed erosion control practices and faeilities, such as inter-
ceptor ditches, dikes and terraces, erosion stops and desilting basins. 
See Standards 4.2 through 4.7. 

II. Seedbed Preparation 

A. Apply limestone and fertilizer according to soil tests such as those 
offered by Rutgers University Soil Testing Laboratory. Contact your 
county agricultural agent at your county office. If soil testing is not 
feasible on small or variable sites, or where timing is critical, ferti-
lizer may be applied .at the rate of 600 pounds per acre or· 14 pounds per 
1,000 square feet using 10-20-10- or equivalent. In addition, 300 pounds 
38-0-0 per acre of slow rele_ase nitrogen may be us·ed in lieu of topdressing. 
Apply limestone (equivalent to 50 percent calcium plus magnesium oxides) 
as follows: · 

( 
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Soil Textures 

Clay, and clay loams and high 
organic soil 

Sandy loams, loams, silt loams 
Loamy sands, sands 

T./Ac. 

4 

3 
2 

Lbs. /1000 Sq. Ft. 

180 

135 
90 

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

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

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

D. Inspect site just before sodding. If traffic has left the soil compacted, 
the area must be retilled and fir~ed as above. 

III. Sod Placement 

A. Sod strips should be laid on the contour, never up and down the slope, 
starting at the botto~ of the slope and working up. On steep slopes, the 
use of ladders will facilitate the work and prevent damage to the sod. 
During periods of high temperature, lightly irrigate the soil immediately 
prior to laying the sod. 

B. Place sod strips with snug even joints. Open spaces invite. erosion. 
Stagger joints. 

•• 

C. Roll or tamp sod immediately following placement to insure solid contact 
of root mat and soil surface.· Do not overlap sod. All joints should be • 
butted tightly in order to prevent voids which would cause drying of the 
roots. 

D. On sloping sites, secure sbd to surface soil with wood pegs;··wire staples, 
or split shingles (8 to 10 inches long by 3/4 inch wide). 

E. 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 will provide extra protection 
against lifting and undercutting of sod. This same technique can be used 
to anchor sod in water-carrying channels and other critical areas. Wire 
staples must be used to anchor netting in channel work. 

F. Immed~ately following installation, sod should be watered until moisture 
penetrates the soil 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) is used 
in addition to sugg~sted fertilizer,then follow-up of topdressing is not 
mandatory. 

A. Spring seedings will require an application of fertilizer such as 
l0-i0-10 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 between March 15 and.May 1. 

C. Mixtures dominated by weeping lovegrass may not need topdressing. 

D. Bermudagrass should be topdressed before August 15. 
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STANDARDS 
FOR 

TOPSOILING . 

Definition 

Topsoiling entails the distribution of suitable quality soil on .areas to be 
vegetated~ 

Purpose 

To improve_the soil medium.for plant establishment and maintenance. 

Where Applicable . 

Topsoil should be used where soils are: sands, gravelly soi·ls, loamy sands, . clays, 
silty clays, very shallow.or where they are extremely acid (less t~an pH 4.0) 
or salty (content greater than 1,000 ppm); or·where topsoil is available on site 
and assurance of improved vegetative growth is desired. \ 

Methods and·Materials 

I. •·Materials 

Topsoil should be friable and loamy, free of debris,. obj ectionab.le 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 sa~ts should not 

_exceed 500·ppm. 

II. Stripping and stockpiling 

A. Field exploration should be made to determine whethe_r quantity and :or 
quality of surf~ce soil justifies stripping. 

B. Stripping should be confined to the imm~diate construction area . 

c. Where feasible, lime may.be applied before stripping at a rate determined 
by soil tests to bring the soil pH to 6.5. In lieu of soil tests, see. 
lime rate guide in seedbed preparation fqr permanent vegetative cover, 
3. 21. 

D. A 4 to 6 inch stripping depth is common, but may vary depending on the 
particular soil. 

E. Stocikpiles of to~so~l sh~uld be situated so as not to obstruct natural 
drainage or cause off':""site environmental· damage~ 

F. Stockpiles should be vegetated· in accordance with standa;rds previously 
described herein, see 3.1 or j.2. 

III. 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 Standard 4.1. 

B. Subso:j_l.should be tested for lime requirement and limestone, if needed, 
should be applied to bring soil pH to 6.5 and incorporated into the soil 
as nearly as practical to a depth of 4 in~hes. · 

c. Immediately prior to topsoil distribution, the surface should be 
scarified to provide~ good bond with the topsoil • 
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D. Employ needed erosion control practi,ces such as diversions, grade 
stabilization structures, berms, channel stabilization measures, 
desilting basins and waterways. See Standards 4.2 through 4.7. 

IV. Applying Topsoil 

A. Topsoil should be handled only when it is dry enough to work without 
damaging soil structure. 

B. A uniform application to a depth of 5 inches (unsettled) is recommended, 
but may be adjusted by direction of engineer or landscape architect. 

CUBIC YARDS O_F TOPSOIL REQUIRED 
FOR APPLICATION TO VARIOUS DEPTHS 

Depth 
(Inches) Per 1,000 Square Feet Per Acre -----

1 3.1 134 
2 6.2 268 
3 9.3 403 
4 12.4 537 
5 15.5 672 
6 18.6 806 
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STANDARDS 
FOR 

MAINTAINING VEGETATION 

Definition 

The perpetuation of vegetative cover. 

Purpose 

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

Where Applicable 

On areas where existing vegetation protects or enhances the environment. 

Methods and Materials 

A preventive maintenance program anticipates requirements and accomplishes work 
when it can be done with least effort and expense to insure adequate vegetative 
cover. 

Maintenance should.occur on a regular basis, consistent with favorable plant 
growth, soil and climatic conditions. This involves regular seasonal work for 
mowing, fertilizing, liming, watering, pruning, fire control, weed and pest control, 
reseeding and timely repairs. 

The degree of preventive maintenance depends upon the category of the vegetation 
and land; i.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 fields 
and picnic areas, mowing will be frequent. On semi-improved 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 soils 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 
liming. Brush invasion 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 intended use. Drainageways are subject to rapid 
infestation by weeds and woody plants. These should be controlled since tL~Y 
often reduce drainageway efficiency. Control of weeds or brush is accomplished 
by using herbicides or mechanical methods. 

E. Pest and disease controls are more necessary on improved areas than on unim-
proved areas. 

F. Fire hazard is greater where dry vegetation has accumulated. The taller the 
vegetation, the greater the hazard • 
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STANDARDS 
FOR 

DUNE STABILIZATION 

Definition 

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

Purpose 

To reduce soil blowing and the encroachment of sh1fting sands ·on valuable property; 
provide a ,barrier against tide wa_:ter; and to make the areas useful for other pur-
poses._· 

Where Applicable 

On seashore areas where blowing sands, tide and storm waters may cause damage. 

_Methods and Materials 

A. Vegetative 

1. American beachgrass (Ammo2hi·la breviligulata) ( Cape Vari~ty preferred) is 
best :elanted betwe·en October 1 and April 30 when sand is not frozen. 

2. ·· Three to five stems with roots, .which may be joined, are· placed. in a hole 
approximately 8 to 9 inches deep. 

3. It is recommended that planting stock be cut back to approximately 15 inches 
high. Roots should -be dipped in a mud slurry. 

4. Plants are spaced.18 x 18 inches; where erosion is servere, 12 x 12 inches. 
Plants should be staggered in alternate rows . 

s·. A common grade of mi"neral or a slow-rel~ase fertilizer equivalent to a 
minimum of 400 pounds of 10-10-10 i's applied per acre~ Mineral fertilizer, 
when used,, is applied as·a, top dressing. When a slow-release fertilizer 
is used, it is placed in the holes with plants being planted. 

6. The sand is packed firmly around the transplant to eliminate air pockets. 

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

8. Site - Planting is delayed on hydraulic fill until salt has been leached 
to a low level. Sand placed by earth moving equipment is allowed to_ be 
compacted by rains prior to dune planting. Dunes built with aid of snow 
fence are_planted when dune is near top of fence. 

9. Plantings are maintained with applications of fertilizer applied as needed 
to keep desired density. A minimum annual application of 30 pounds N, 
an_d 10 pounds P2o

5 
should be applied per acre. 

B. Mechanical 

1. In frontal areas, dunes may be created by erection of.snow fences, brush 
fences, or Christmas trees set in_parallel rows 20 to 30 feet apart; paral-
lel to the beach, and well back from the mean high water line. Barriers 
are added until the desired height and width of the dune is obtained. The 
frontal dune should be about 120 feet wide at the base and 12 feet high; 
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a. If brush is used, it is lashed to horizontal rails nailed to the line 
o~ posts. 

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

2. Dunes are stabilized as in A, above (with vegetation). 

• 3. Where foot or vehicular traffic is appreciable over frontal dunes, it.is 
advisable to direct such traffic over paths of gravel or boards to prevent 
dune blowout. 
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STANDARDS 
FOR 

SELECTION OF NATIVE AND NATURALIZED 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-lived 
vegetative cover other than turf is desired. 

NATIVE OR ACCEPTABLE EXOTTC PL.Al"\JT MATERIAL 

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

The services of a Landscape Architect or a Horticulturalist should be utilized for 
the selection of plant material for specific sites where problems exist due to soil 
or other ecological conditions. 

DECIDUOUS TREES 

Latin Name 

Acer platanoides & varieties 
Acer rubrum & varieties 
Acer saccharum 
Aesculus hippocastanum 
Carya ovata 
Celtis occidentalis 
Fagus grandifolia 
Fagus sylvatica & varieties 
Fraxinus pennsylvanica lanceolata 

& varieties 
Ginkgo biloba (grafted male) 

& varieties 
Gleditsia triacanthos & varieties 
Larix decidua 
Liquidarnbar styraciflua 
Liriodendron tulipifera 
Nyssa sylvatica 
Platanu's ?LCerifolia 
Populus maximowiczi 
Populus alba Bolleana 
Quercus alba 
Quercus borealis 
Quercus coccinea 
Quercus palustris 
Quercus phellos 
Salix babylonica 
Tilia americana 
Tilia cordata & varieties 
T,ilia tomentosa 
Zelkova serrata 

3.81 

Common Name 

Norway Maple 
Red Maple or Swamp Maple 
Sugar Maple 
Horse chestnut 
Shagbark Hickory 
Common Hackberry 
American Beech 
European Beech 

Green Ash 
Ginkgo or Maidenhair Tree 

(grafted male) 
Honeylocust 
European Larch 
Sweetgum · 
Tulip Tree 
Black Gum 
London Plane Tree 
Japanese Poplar 
Bolleana Poplar (Lombardy) 
White Oak 
Red Oak 
Scarlet Oak 
Pin Oak 
Willow Oak 
Babylon Weeping Willow 
American Linden 
Littleleaf Linden 
Silver Linden 
Japanese Zelkova 
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'SMALL DECIDUOUS TREES 

Latin Name 

Acer campestre 
Acer ginnala , 
Amelanchier canadensis 
Betula varieties 
Carpinus betulus 
Carpinus caroliniana 
Cornus Florida 
Cornus kousa 
Cornus mas 
Cotinus coggygria 
Crataegus crusgalli 
Crataegus phaenopyrum 
Elaeagnus an~ustifolia 
Hibiscus syriacus 
Magnolia virginiana 
Mal us varieties 
Oxydendron arboreum 
Prunus varieties 
Pyrus calleryana 
Salix caprea 

SHRUBS 

Aronia arbutifolia 
Aronia arbutifolia brilliantissima 
Berberis thunbergi 
Chaenomeles lagenaria 
Clethra alnifolia & varieties 
Cornus varieties 
Elaeagnus umbellata 
Euonymus alatus & varieties 
Forsythia intermedia & varieties 
Forsythia suspensa 
Hamamelis varieties 

.Ilex glabra 
Ilex verticilata 
Kalmia latifolia 
Ligustrum varieties 
Lindera benzoin 
Myrica pensylvanica 
Rhododendron maximum 
Rhus varieties 
Rosa varieties 
Syringa vulgaris 
Vaccinium corymbosum 
Viburnum varieties 

EVERGREEN TREES 

Abies concolor 
Ilex opaca 
Juniperus virginiana 
Picea abies 
Picea pungens 
Pinus nigra 
Pinus strobus 
Pinus thunbergi 
Pseudotsuga taxifolia 

3.82 

Common Name -

Hedge Maple 
Amur Maple 
Shadblow Serviceberry. 
Birch 
European Hornbeam 
American Hornbeam 
Flowering Dogwood 
Japanese Dogwood 
Cornelian Cherry Dogwood 
Smokebush 
Cockspur Thorn 
Washington Hawthorn 
Russian Olive 
Shrub Althea 
Sweetbay Magnolia 
Crabapples 

-Sorrel Tree ·or Sourwood 
Cherries 
Callery Pear, 
Goat or Pussy Willow 

Red Chokeberry 
Brilliant Chokeberry 
Japanese Barberry 
Flowering·Quince 
Summersweet Clethra 
Siberian Dogwood 
Autumn Elaeagnus 
Winged Euonymus 
Border Forsythia 
Weeping Forsythia 
Witchhazel 
Inkberry 
Winterberry Holly 
Mountain Laurel 
Privet 
Spicebush 
Northern Bayberry · 
Rosebay Rhododendron 
Sumac · 
Rose 
Common Lilac 
Highbush Blueberry 
Viburnum 

White Fir 
America·n Holly 
Eastern Red Cedar 
Norway Spruce 
Colorado Spruce 
Austrian Pine 
White Pine 
Japanese Bl~ck Pine 
Douglas Fir 
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GROUND COVERS & VINES 

Latin Name 

Campsis radicans 
Euonymus fortunei vegetus 
Hedera·helix 
Juniperus conferta 
Jun·iperus horizontalis plumosa 
Lonicera japonica halliana 
Parthenocissus.quinquefolia 
Parthenocissus tricuspidata 
Rosa Max Graf 
Vitis sp. 
Wisteria floribunda 
Wisteria sinensis 

3. 83 -

Common Name 

Trumpetcreeper 
Wintercreeper Euonymus 
English Ivy 

.Shore Juniper 
Andorra Juniper 

.Halls Japanese Honeysuckle 
Virginia Creeper 
Japanese Creeper 
Ma,Graf Rose 
Grapes _sp. 
Japanese Wisteria 
Chinese Wisteria 
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STANDARDS 
FOR 

TREE PROTECTION DURING CONSTRUCTION 

Definition 

Protection of desirable trees from environmental and mechanical injury during 
construction activities. 

Purpose 

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

Where. Applicable 

On new development sites containing valuable trees. 

Methods and Materials 

1. Inventory the development site and clearly mark the trees to be saved. 
Consider relocating streets, h6uses or other structures if necessary and 
feasible~ It takes nature many years to grow trees,many of which have value 
in the hundreds of dollars. -

a. Criteria useful in determining the trees to save: 

(1) Freedom from disease and rot - good, healthy trees. 

(2) Life span of trees - for example,red maple is short-lived while 
sugar maple and oaks are long-lived . 

(3) Aesthetic values - such as autumn foliage, flowering habits, 
bark and crown appearance, type of fruit, etc. 

(4) ·wind firmness - trees that have been growing in a close stand may 
blow over easiiy if ~nprotected. 

(5) Wildlife values - Oaks, hickories and .dogwoods have high food value. 

(6) Shade - summer temperatures are generally 10 degrees cooler under 
stands of hardwoods than under pines or cedars. 

(7) Sudden exposure - to direct sunlight and ability to withstand 
radiated heat from proposed building and pavement. 

(8) Space needed - for future growth and relationship to electric and 
telephone lines, water, sewer or gas lines, driveways, etc. 

b. Criteria for protecting remaining trees: 

(1) Mechanical damage - see Figure 3.9-I 

.(2) Box trees within 25 feet of a building site to prevent.mechanical 
injury. Fencing or other barrier should be installed at the drip 
line of ihe tree branches. See Figure 3.9-I 

(3) Boards will not be nailed to trees during b~ilding operations. 

(4) Feed~r roots should not be 6ut in an area inside the drip line 
of the tree branches. 
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(5) Damaged trunks or exposed roots will be painted immediately with 
a· good grade of "tree paint". Care for serious injury should 
be prescribed by a professional forester or licensed tree expert. 

(6) Tree limb removal, where necessary, will be done flush to trunk or 
main branch and that area painted with a good g_rade of tree paint. 

NOTE: For· more specific data on certain tree characteristics,· consul~ the 
tree shrub and vine standard in this handbook (Pg. 3. BL) or consult local 
professional experts. Your local soil conservation district or county 
agricultural agent can-assist you in this. 
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• Incorrect fencing for tree protection 

Figure 3. 9-I Correct fencing for tree protection 
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Isometric 

Section 

Figure 3. 9-II Tree protection - tile and gravel will allow 
air circulation to root zone under a fill 
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,STANDARDS 

FOR 
LAND GRADING 

Definition 

Reshaping the ground surface by grading to· planned grades which are determined by 
topographic survey and layout. 

Purpose 

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

Conditions Where Practice Applies 

This practice is applicable where grading to planned elevations is practical and 
it is determined that grading is needed. Grading that involves the disturbance 
of vegetation over large area~ should be avoided. 

Planning Criteria 

The grading plan and installatiori shall be based upon adequate topographic suryeys 
and investigations. The plan is to show the location, slope, cut, fill and finish 
elevation of the surfaces to be graded. The plan should also include auxiliary 
practices for safe disposal of runoff water·, slope stabilization, erosion control 
and drainage. Facilities such as waterways; ditches, diversions, grade stabili-
zation structures, retaining walls and subsurface drains should be included where 

•·necessary. 

Erosion control measures should be designed and installed in accordance with the 
applicable standard contained herein. 

• The development and establishment of the plan shall include the following: 

• 

1. The cut face of earth excavations and fills shall be no steeper than the safe. 
angle of repose for the materials enco·.1ntered and flat enough fo'r proper 
maintenance. 

2. The permanently exposed faces of earth cuts and fills shall be vegetated or· 
otherwise protected from erosion. 

3. Provisions shall be made to safely conduct surface water to storm drains or 
suitable water courses and to prevent surface runoff from damaging cut faces 
and full slopes. 

4. ~ubsurface drainage is to be provided in areas having a high water table, to 
interce~t seepage that would adversely affect slope stability, building 
foundations or create undesirable wetness. See Standard for Subsurface 
drainage (P. 4.81) · 

5. Adjoining property shall be protected from excavation and filling operations. 

6. Fill shall not be placed adjacent to the bank of a stream or channel, unless -
provisions are made to protect the hydraulic, biological, esthetic and other 
environmental functions of the stream. 

Installation Requirements 

Timber, logs, brush, rubbish, rocks, stumps and vegetable matter which will 
interfere With the grading operation or affect the planned stabili~y or 
fill areas shall oe removed and disposed of according to the plan. 

Topsoil is to be stripped and stockpiled in amounts necessary to complete 
finish grading of all exposed areas requiring topsoil. See Standard for top-
soiling (P. 3.51). 

4.11 
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Fill material is .to be free of brush, rubbish, timber, logs,vegetative matter and 
stumps in amounts that will be detrimental to constructing stable fills. 

All fills shall be compacted sufficiently for their intended purpose and as 
required to reduce slipping, erosion or excess saturation. 

All disturbed areas shall be left with a neat and finished appearance and shall 
b~ protected from erosibn. See vegetative standards (PP. 3.11 to 3.71.) 

Trees to be retained shall b~ protected if necessary in acccirdance with the standard 
for tree protection during construction , (P. 3. 9 L) 
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STANDARDS 
FOR 

DIVERSIONS 

Definition 

A channel wi-th a supporting ridge on the lower side constructed across the slope. 

Purpose 

To divert water from areas where it is in excess to sites where it can be.used or 
d1sposed of safely. It includes reducing slope lengths and diverting runoff. 

Conditions Where Practice Applies 

This standard covers the installation of diversions with drainage areas up to 100 
acres· on construction sites and urban developments. 

It includes temporary diversions, channels, interceptors and diversion dikes as 
well as permanent diversions and level spreaders. Temporary diversions usually 
have a life expectancy of one year or less and the failure hazard is low. 

This practice applies t0 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. 

Diversions must have stable outlets. The site, slopes and soils must be such 
that the diversion can be maintained throughout its p~anned life. 

Permanent diversions are not applicable below high sediment-producing areas unless 
land treatment practices or structural measures, designad to prevent damaging 
accumulations of sediment in the channels, are installed with or before the diver-
sions. 

Design Criteria 

Capacity 

Peak runoff values shall be determined by-the method contained in Chapter 2, Ref. 
(1), The Rational Method (Q = CIA) , _or by other accepted methods. 

Design frequencies and freeboard requirements shall· comply with the information in 
Table 4.2-1. Channel dimensions may be determined by using the appropriate retard-
ance factor such as contained in Chapter 7 and 9, Ref. (1), or by Manning's formula 
using a suitable "n"_value .. 
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TABLE 4.2-1 DESIGN FREQUENCIES AND FREEBOARD 

Typical Area Design Freeboard 
Diversion Type of Protection Frequency Required 

Temporary Construction Areas 2 years 0.0 
(roads, pipelines, 
etc.) I 

Building Sites 5 years o.o 
Permanent Land Areas, Play 25 years 0.3 ft. 

Fields, Recreation 
Areas, etc. ' 

.. 

Homes, Schools, Indust- 50 years 0.5 ft. 
rial Buildings etc. 

Agricultural Land 10 years . 0.3 ft. 
.. 

Permi~sible Velocities 

Permissible velocities should be as shown in Tables 4.2-2 and 4.2-3. 

Cross Section 

The shape of the channel cross section shall be such that the diversion can be 
properly maintained with modern equipment. 

• 

'.!'he channel may be parabolic, vee-shaped, or trapezoidal and shall.have stable 
side slopes. The side slopes for permanent diversions should not be steeper than • 
3: 1 for maintenance purposes, and pref er ably 4: 1. Where frequent c_rossings are 
expected, slopes should be flatter. The back slope of the ridge is not to be 
steeper than 2:1 and preferably 4:1. The ridge should include a settlement factor 
equal.to 5 percent of the height. The minimum top width of the diversion ridge 
after settlement is to be 4.0 feet at the design water elevation. In determing 
the cross section for temporary diversions, consideration should be given to soil 
type, frequency of operat.ion, and type of equipment _that is anticipated to be 
crossing the diversion. In no case should slopes be steeper than 1:1. 

Grade 

Cha.nnel ·grade may be uniform or var'iable. The permissible velocity for soil type 
and vegetative cover will determin_e maximum grade. Level diversions with blocked· 
ends may ·b_e used provided adequate pipe outlets are provided through the embankment. 

TABLE 4.2-2 GUIDE TO SELECTION OF VEGETAL RETARDANCE 

Average Length Degree Average Length Degree . 
Stand of of Stand of of 

Vegetation Retardance Vegetation Retardance 

Longer than 30" A Longer than 30" B 
11 to 24" B 11 to 24" C 

Good 6 to 10" C ·Fair 6 to 10" D 
2 to 6" D 2 to 6'' D 

Less than 2" E Less than 2" E. 

Ref: Soil Conservation Service Engineering Field Manual, Chapter 9 (1969). 
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TABLE 4.2-3 PERMISSIBLE VELOCITIES 

Permissible Velocity - Ft./Sec. 
Soil Texture Bare Channel Vegetation 

I Cha'nnel Retardance Poor Fair Good 

Sand, silt, B 3.0 4.0 
sandy loam & 1.5 C 1.5 2.5 3.5 
silty loam D 2.0 3.0 

B 4.0 5.0 
Silty clay loam 2.0 C 2.5 3.5 4. 5 _ 

D 3.0 4.0 

B 5.0 .6.o 
Clay 2.5 C 3.0 4.5 5.5 

D 4.0 5.0 

Ref: Soil Conservation Service Engineering Field Manual, Chapter 9 (1969). 

Outlets 

Diversions a~e to have adequate outlets which will convey runoff without damaging 
erosion. The following types of outlets are acceptable. 

1. Natural or constructed vegetated outlets capable of safely carrying tpe design 
discharge. The outlet should be established and well.vegetated prior to construc-
tion of the diversion. 

2. Constructed outlet channels lined with rock, concrete, asphalt, metal or other 
suitable protective materials; 

3. Properly designed and constructed grade stabilization structures or storm 
sewers. 

Level Spreader 

A.level lip spreader shall be used at diversion outlets discharging onto area 
already stabilized by vegetation. Spreaders shall be excavated at least 6 inches 
deep into undisturbed soil. The bottom of the excavation and the downstream lip 
of edge shall be level. Minimum spreader lengths shall be based on the peak rate 
of flow from a 10-year frequency storm as indicated in Figure 4.2-I. 

Diversion Dikes and Interceptors 

Diversion dikes for the temporary and permanent protection of cut or fi.11 slopes 
as shown in Figure 4.2-II or graded rights-of-way as shown in Figure 4.2-III shall 
be installed to divert runoff. Diverted runoff must be discharged onto a stabi-
lized area or through a slope protection structure. (See figure 4.2 II and 4.2-III) 

Protection Against Sediment 

L Temporary diversions - none required. 

2. Permanent diversions - as a minimum, a filter strip of sod-forming grass shall 
be maintained above the channel. The width of the filter, measured from the center 
of the channel, shall be one-half the channel width plus 15 feet • 
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The diversion ridge and channel are to be seeded to grass to prevent erosion. See 
standard for permanent vegetative cover. 

Eroded areas and sediment producing channels draining into·the diversion are to be 
shaped and seeded prior to or at the time the diversion is constructed. 
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FIGURE 4.2-l 
LEVEL SPREADER 

Undisturbed Slope ---

3: l or 
Flatter 

0.5 1 

Channel Grade OeO'lo 

0.5¾,to 1.0'/o "' ........ -~ 

compacted diversion 
ridge PLAN VIEW 

DESIGN CRITERIA 

Undisturbed soil stabilized by 
existing vegetation. Repair areas 
damaged during construction with sod. 

/ 

min 

Leve 1 1 i p above 
undisturbed, stabilized 
area 

Spreader length will be determined by estimating Q10 (10 yea~ storm 
frequency) flow and selecting the appropriate length from Table • 

Designed QJO Minimum Length 
(cfs) ( 11 L11 in Feet) 

Up to 10 15 
11 to 20 20 
21 to 30 26 
31 to 40 34 
41 to 50 44 
51 to 60 56 
61 to 70 70 
71 to 80 86 
81 to 90 100 

GENERAL NOTES: 

1. Construct level 1 ip on zero percent grade to insure un·iform spreading 
of storm runoff (converting channel flow to sheet flow)~ 

2. Level spreaders must be constructed on undisturbed soil (not on fill). 
3. Entrance to spreader .!!ll!§.1 be graded in a manner to insure that runoff 

enters directly onto the zero percent graded channel. 
4. Storm runoff converted to sheet flow must outlet onto areas already 

stabilized by existing vegetation. 
5. Periodic inspection and maintenance must be provided to insure intended 

purpose is accomplished. 
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FIGURE ~.2,;.II . 

DIVERSION DIKE ABOVE STEEP SLOPES 

FOR USE ON DRAINAGE AREAS OF 5 ACRES OR LESS. LARGER AREAS REQUIRE A 
DIVERSION DESIGN. 

steep cut or fil] 

Side slopes 
3: 1 or 
flatter 

Top width - 2 ft. min. 

2 1 m_in 

CROSS SECTION A-A 

A------. 

PLAN VIEW 

DES I GN CRITERIA 

25' min 

2 1 min 

Height (compacted fill) - 18 in. unless otherwise noted on the p,lans. 
(height measured from the upslope toe to top of the dike) 

Side slopes - 3:1 or flatter. 
Grade - dependent upon topography, but must have positive drainage of 
0.25% to the outlet; may require vegetative or mechanical stabilization 
where grades are excessive. 

GENERAL NOTES: 

1. All diversions must have positive grade dra·ining to a stabilized 
outlet. 

2, .Oi~erted runoff must outlet onto a stabilized undisturbed area, a 
prepared level spreader, or into a slope protection structure~ 

3. Periodic inspection and required.maintenance must be provided. 
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FIGURE 4.2-III 

INTERCEPTOR DIVERSION FOR GRADED RIGHT-OF-WAY 

FOR USE ON DRAINAGE AREAS OF 5 ACRES OR LESS. LARGER AREAS REQUIRE A 
DIVERSION-DESIGN. 

25' min 

CROSS SECTION 

2' min t 
flow 

R.o.w.~----1.--r,.-:::,--.,-- CE: 
Side slopes 
3: 1 or flatter Toe 

It. --
Outlet onto stabi 1 ized area 

PLAN VIEW-

DESIGN CRITERIA 

Top width - 2 ft. min. 
Height - 18 in.· unless' otherwise no~ed on the plans (height measured from 

. the ups lope· toe to top of the dike). . 
Side slopes - 3:1 or flatter (flat enough to.allow construction traffic to 

cross if desired). 
Grade - 0.5% t_o 1 .CY'/o 
Spacing - 100 to·300 feet between diversions. (The steeper the slope the 

closer the spacing should be. Spacing may be checked by the Universal 
Soil Loss Equation, Appendix Al.) 

GENERAL NOTES: 

1. Top width may be wider and side ,slopes may be flatter, if desired. 
2. Field location should be adjusted as needed to provide a stabilized safe 

outlet. 
3. Diverted runoff shall outlet onto an undisturbed stabilized ~rea, a 

prepared level spreader, or into a slope protection structure. 
4. Periodic inspection and required maintenance must be provided • 
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Installation Requirements 

All trees, brush, stumps and other objectionable material shall be removed so 
they will not interfere with construction or proper ·functioning of the diversion. 
All ditches or gullies which must be crossed will be filled and compacted prior • 
to or as part of the construction. ·Fence rows and other obstructions that will 
interfere with construction or the successful operation of the diversion are to 
be removed. 

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

The minimum constructed cross""."section is to meet the design requirements: 

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

. Fertilizing, seeding and mulching shall conform to the recommendations in the 
standard for i:>ermanent vegetative cover. (Pg. 3.21) 

If there is no sediment protection provid~d on temporary diversions, it should 
be anticipated that periodic cleanout may be required. 

Construction operations shall be carried out in such a manner that erosion 
and air and water pollution will be minimized. State and local laws shall 
be complied with. 
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STANDARDS 

FOR 
GRASSED WATERWAY OR OUTLET 

Definition 

A natural or constructed waterway or outlet shaped or graded and established in 
suitable vegetation as needed for safe disposal of runoff water. 

Purpose 

To provide for the disposal of excess surface water from construction ·sites and 
urban areas without damage from erosion. 

Conditions Where Practice Applies 

This standard applies to the installation of grass-lined waterways with drainage 
areas up to approximately 200 acres. 

The practice also applies to sites where added capacity or vegetative protection 
or both are required to control erosion resulting from concentrated runoff~ 

Supplemental measures may be required with this practice. These may include 
such things as (1) grade control structures, (2) subsurface drainage to permit 
the growth of suitable vegetation and to eliminate. wet spots, (3) a section 
stabalized with stone or other material within the waterway or (4) buried 
storm drain to handle frequently occurring storm runoff, base flow or ~nowmelt. 

Design Criteria 

Capacity 

Peak runoff values shall be determined by the method contained in Chapter 2, 
• Ref. (1), The Rational Method (Q =CIA), or by other accepted methods. 

•· 

The minimum capacity shall be that required to convey the peak runoff expected 
from a 10-ye-ar frequency storm. Channel dimensions may be determined by using 
the appropriate retardance factor as shown in Table 4.3-1 or by Manning's 
formula using a suitable "n" value. Channel dimensions can· be selected from· 
charts contained in Chapter 7, Ref. (1), or from other accepted references. 
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Retardance 

A 

B 

C 

D 

Table 4.3-1 RETARDANCE FACTORS 

Cover 

Reed Canarygrass 
Tall fescue 
Smooth bromegrass 
Weeping lovegrass 
Switchgrass 

Bermudagrass· 
Alfalfa 

Lespedeza sericeas 

Weeping lovegrass 
Tall fescue 
Smooth bromegrass 
Switchgrass 
Red fescue 

Kentucky bluegrass 

Redtop 

Bermudagrass 
Kentucky bluegrass 
Grass-legume mix-

ture (orchard-
grass, ryegrass 
and common les:... 
pedeza} 

Red fescue 

Bermudagrass 
~entucky bluegrass 
Grass-legume mix -

ture 
Red fescue 
Lespedeza sericea 

Stand 

Excellent 
Excellent 
Excellent 
Excellent 
Excellent 

Good 
Good 

Good 

Good 
Good 
Good 
Good 
Good 

Good 

Good 

Good 
Good 
Good 

Good 

Good 
Good 
Good 

Good 
Good 

Condition and Height 

Tall (Average 36"} 
Tall (Average 36"} 
Tall (Average 36"} 
Tall . (Average 30"} 
Tall (Average 36"} 

Average (12"tall) 
Uncut (Average 11" 

tall} 
Not Woody (Average 

19" tall} 
Average (24". tall) 
Average (20" tall} 
Average (20" tall} 
Average (20" tall} 
Uncut (Average 16" 

tall} 
Uncut (Average 16" 

tall} 
Average (22" tall} 

Mowed (Average 6"} 
Headed (6 to 12"} 
Uncut ( 6 to 8" } 

Headed ( 6 to .12"} 

Cut to 2.5" 
Cut to 2.5" 
Uncut, 4" 

Cut to 2.5" 
Cut to 2" 

Classification of vegetal cover in waterways and channels as to degree of retardance. 
Reference Soil Conservation Service, Engineering Field Manual, Chapter 7 (1969} • 
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TABLE 4 •. 3-2 PERMISSIBLE VELOCITIES 

Permissible Velocity .!/ 
Slope y 

Cover Range 
Erosion Re- Easily 

(percent) , sistant Soils Eroded Soils 
(ft. per sec.) (ft. per sec.) 
K=0.10 - 0.35 K=0.36 - 0.80 

0-5 8 6 
Bermudagrass 5-10 7 5 

over 10 .6 4 

Kentucky bluegrass 0-5 7 5 
Tall fescue 5-10 6 4 

- .av.er. -10 .5 3 

Grass mixtures ~/ 0-5 5 4 
Reed canarygrass 5-10 4 3 

Lespep.eza Sericea 
Weeping lovegr~ss 
Redtop y 0-5 3.5 2.5 
Red 

y 

y 

y 

!I 

fescue 

Use velocities exceeding 5 feet per second only where good cover and proper 
maintenance can be obtained. 

Do not use on slopes steeper than 10 pe~cent except for vegetated side 
slopes in combination with a stone, concrete, or highly resistant vegetative 
center section. 

Do not use on slopes steeper than 5 percent except for vegetated side slopes 
in combination with a stone, concrete, or highly resistant vegetative 
center section. 

K is the soil erod1bility factor used in the Universal Soil Loss Equation. 
(See Appendix Al) 

Reference Soil Conservation Service Engineering Field Manual Chapter 7, 
(1969) 
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Velocity 

The design velocity is to be based upon soil, duration of flow and type and quantity 
of vegetation. Table 4.3-2 indicated permissible velocities ~o be used for grassed 
waterway design. 

Values dontained in Table 4.3-2 are for established vegetation. Caubibn should be 
used du.ring the establishment of the grass lining. Protective measures such as 
jute matting may be required during this.critical period. 

Cross Section 

The cross section may be parabolic, vee-shaped, ·or trapezoidal. 

·oepth 

The ·minimum depth of waterway receivi~g water from diversions or tributary channels 
is to be that required to keep the design water surface in -the waterway or outlet 
~tor below the design water surface elevation in the diversion or· other tributary 
channel at their junction. To provide £or loss in channel capacity due t6 vegetal 
matter accumula_tion, sedimerita tion and normal seedbed· preparation, the channel depth 
and width should be increased proportionally to.maintain the hydraulic ~roperties 
of the waterway. In parabolic channels this- may be accomplished by adding 0.3 
foot to the depth and 2 feet to the top width of the channel. This is· not required 
on waterways located in natural watercourses. 

Where a paved or rock lined -bottom s~ction is used in combination with ··vegetative 
linings, the paved section is to be designed to handle the base flow, snowmelt or 
runoff from a one-year· frequency storm, whichever is greater. This section shall 
be below the bottom of the grass lining.and have a minimum depth o~ 0.5 feet. 

Drainage 

In areas with high water. table o.r _seepage problems, underdrains ,' stone centers, 

• 

or other subsurface drainage methods _are to be provided. A minimum drainage coef-
ficient of 3./8 inch 'in 24 hours is to be used for underdrain design. ,An open joint • 
storm drain may he used to serve the same purpose and also handle frequently occur-
ri:qg storm runoff, base flow- or snowmelt. The storm drain should be designed to 
handle base flow,· snowmelt or the runoff from at least a one-year frequency storm, 
whichever is greater. · 

Installation Requirements 

Construction 

Trees; brush, stumps and other material in objectiona~ amounts are to be cleared 
and disposed of so as not to interfere with construction or proper functioning ·of 
the waterway. · 

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

Vegetative Lining 

waterways or outlets shall be protected against erosion· by vegetative_means as soon 
after construction a.s practical and before diversions or other channels are out-
letted into them. Consijeration should be given to the use- of jute matting, 
excelsior matting (see Appendix A-5), or sodding channels to provide erosion pro-
tection as soon after construction as possible. 

Seeding, fertilizing, mulching and sodding shall be in accordance with· the appli-
cable standards. 
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STANDARDS 
FOR 

SEDIMENT BASINS 

Definition 

A basin•formed by a barrier or dam constructed across a waterway or at other suit-
able locations to intercept and retain sediment and debris. 

Purpose 

To provide a permanent or temporary means of preserving the capacity of reservoirs, 
ditches, canals, diversions, waterways and streams and to prevent undesirable 
deposition on bottomlands, and ~ther developed areas, by providing basins for the 
deposition and -storage of silt, sand, gravel, stone and other detritus. 

Conditions Where Practice Applies 

This practice applies where physical conditions preclude the treatment of the 
sediment source by the installation of erosion control measures to keep soil in 
place. 

It may also be used as a permanent or temporary measure during construction opera~ 
tions that expose areas to erosion. If the basin is temporary, it may be removed 
once the construction is completed and the area is permanently protected against 
erosion. 

This standard covers the installation of sediment basins on sites where: 

(1) Failure of the structure would not result in loss of life or interruption 
of use or service of pµblic utilities; 

(2) The drainage area does not exceed 320 acres; and 

(3) The water .surface area at the crest of emergency spillway does not 
exceed 5 acres. For the purpose of this standard, basins are class-
ified according to the following table: 

TABLE 4. 4-1 SEDIMENT BASIN CLAS_SIFICATION 

Max. Drainage Max. Height 1/ Emergency Spillway .Design Storm Type Area (Acres) of Dam {Feet) Required Frequency 

1Y 20 5 No 15 yr. 

2 20 10 Yes 15 yr. 

3 300 20 Yes 50 yr. 

!/ Height is measured from the low point of original ground along the .centerline 
of dam to the top of dam for Type 1 and to crest. of emergency spillway for 
Types 2 and 3. 

Y Type 1 basins are to be used only where site conditions are such- that it is 
impractical tq construct an emergency spillway in undistrubed· ground. 
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Design Criteria 

The capacity of a basin shall equal the volume of sediment and debris expected to 
be trapped at the site during the planned useful life of ·the structures or ·• 
improvements it is designed to protect. Where it ~s determined that removal of 
sediment and debris on a predetermined schedule is practic-able, the capacity may 
be proportionately reduced. 

Storage_ Capacity - Whep periodic qleanout is anticipated, the minimum basin capa-
city shalr be equal to 0.6 inches of runoff or 0.05 acre-feet .per acre of drainage 
area cottributing runoff water and sediment., This volume shall be contained in 
the basin below the emergency spillway crest or principal spillway crest if there 
is no emergency spillway. Basin cleanout shall be required when the storage capa-
city is reduc~d by sediment accumulation to 0.02 acre-feet per acre of drainage 
area. Therefore, the cleanout volume is 0.03 acre-feet per· acre of drainage area 
or approximately 48 cubic yards per acre of drainage area. A stage storage curve 
showing the basin storage volume vs. elevation and the cleanout elevation correspond-
ing to the cleanout volume should-be attached to the drawings. · 

When periodic cleanout is not anticipated, the minimum basin capacity shall be 
0.07 acre-feet per acre of drainage area contributing runoff. 

Surface Area and Depth - The average basin length should be at least twice the 
average width. The minimum width in feet for average conditions should be 10 
times ~he square root of the peak discharge of the 5-year storm in cubic feet per 
second. When downstream sediment damage may be severe, the minimum width should 
be increased to 10 times the square root of the peak discharge of the. 25-year storm. 
The average design depth shall be at least 4 feet. 

Spillway Design - Peak runoff values shall. be determined by- the method contained 
in Chapter 2, Ref. (1), The Rational Method (Q =CIA), or by other accepted methods. 

The runoff computations should be based on soil cover conditi9ns expected during 
the life of the structure, including the construction period. 

For Type 2 basins the. combined capacities of the principal and emergency spillways 
shall be sufficient. to pass the peak discharge from a 15-year frequency storm after 
adjusting for flood routing. · 

For Type 3 basins the combined capacities of the.principal and emergency spillways 
shall be sufficient to pass the peak discharge from a SO-year frequency storm 
after adjusting for flood routing. 

P"r.i,ncipal Spillways 

Drop Inlet Spillway - Will consist of a vertical pipe or box type riser joined- to 
a conduit which will extend through the embankment and outlet beyond the down-
stream toe of the fill as illustrated in Figure 4.4-I. Sizes may be determined 
from charts contained in Chapter 6, Ref. (1), or from other accepted references. 

The.minimum capacity of drop inlet spillways shall be based on a percentage of 
the peak flow expected from a 25-year frequency storm and shall be determined by 
multiplying the 25-year peak by the·appropriate factor. 

Factors· for different drainage areas are shown in the following table. 

TABLE 4.4-2 MINIMUM DROP INLET SPILLWAY CAPACITY 

Dra·inage Area Factor 
(Acres) 

0 - 75 0.05 
75 - 200 0.10 

200 - 300 0.15 
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The crest eley,ation of the riser shall be· at least 1 foot below the crest ele.uat4-efi 
Of the $mergency spillway. 

·The riser shall be half round pipe, full round pipe or a concrete box. Risers may 
be closed, perforated or fitted with flashboards. Perforations in.round metal 
risers' shall be approximately 1 inch in diameter, spaced 8 - 10 inches vertically, 
and 10 - 12_ inches horizontally around the pipe. Closed box type risers should 
be ported or have some means for complete drainage of the sediment pool within a 
5-day period following storm inflow. 

Risers shall have a cross sectional area at least 1.5 times that of the barrel or 
conduit under the fill. 

All. conduit joints under the embankment shall be·watertight.; 

Pipes such as asbestos cement, concrete and vit,rif ied clay shall be laid in concrete 
bedding. 

The structure shall be capable of withstanding both.internal and external loads. 

An .approved trash rack and an anti-:vortex device shall be firmly· attached to the 
top of the riser :if the conduit ·spillway conveys 25 percent or more of the peak 
rate of runoff from the de_sign storm. 

Anti-seep collars shall· be inst_alled around the pipe conduit within the normal 
_saturation zone when any of the following conditions exist: 

1. The settle height of dam exceeds 15 feet. 
2. The conduit is of smooth pipe. 
3. The conduit is of corrugated metal .pipe larger than 12 inches in diameter. 

The anti-seep collars and their connection to the pipe shall be watertight. The 
maximum spacing shall be approximately 14 times the minimum projection of the 
collar measured perpendicular to the pipe. In no case shall spacing exceed 25 
feet. At least one anti-seep collar shall be used in each installation . 

Protection against scour at the discharge end of the spillway shall be provided. 
Measures may include an impact basin, rock riprap, revetment, excavated plunge 
pools or ~se of other approved methods. 

Other Spillway Structures - Include straight drop spillways, box inlet drop spill-
ways and chute spillways illustrated in Figure 4.4-II, 4.4-III and 4.4-IV. 
Emergency spillways are not norm~lly necessary when these spillways are used. 

Drop structures may be of reinforced concrete, prefabricated metal, concrete 
block, timber sheeting or · steel shee.ting .: 

All drop structures with- headwalls up to 5 feet high· should be designed to pass 
15-year design storm and all drop structures with headwalls greater than 5- feet 
high should be designed to·pass a SO-year-design storm. Chutes should be designed 
to pass a. SO-year design storm. · · · 

Weir flow capacities can be determined from Chapter 6, Ref. · (1), or other acceptable 
references. 

Structural design shall be· based ori ·· sou·nd engineering data with acceptable soil 
and hydrostati~ loadings as determined on an individual site basis. 

Earth Emergency Spillways· 

Type 2 and 3 basins shall have emergency spillways excavated in undisturbed or 
compacted fill wherever site conditions permit. The emergency spillway cross 

1 .. section shall be trapezoidal with a minimum· bottom width of 8 feet • 
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Figure 4.4-I 

TOE 

Generally applicable for discharges 
between O cfs and 200 cfs and heads 
between 5 ft. and 80 ft. DROP INLET SPILLWAY 

Figure 4.4-lI 
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Generally applicable for discharges 
between O cfs and 1500 cfs and heads 
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between 5 ft. and 15 ft. STRAIGHT DROP SPILLWAY 
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· 44-N Figure · 
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Xype 1 basins may utilize the embankment as an emergency spillway: The downstream 
slope of the embankments used as emergency spillways shall be 5:1 or flatter and 
must be immediately protected from erosion. Erosion protection shall be by sodding, 
rock riprap, asphalt or portland c~ment concrete paving or other approved methods. · 

The minimum capacity of the emergency spillway shall be that required to pass the 
peak rate of runoff from the design stormt less any reduction due to the flow in 
the drop inlet spillway. Emergency spillway dimensions can be determined by using 
the method outlines _in Chapter 11, Ref. _ (1) , or from other accepted references. 

The maximum allowable velocity of £low in the exit channel shall be 6 feet per· 
second for vegetated channels. For channels with erosion protec~ion other than 
vegetation, velocities shall be in the safe range for .the type of protection used. 

Freeboard is the difference between the design flow elevation in .the emergency 
spillway and the top of the settled em~ankment. The minimum freeboard for Type 
2 and 3 basins shall be 1 foot. 

Emba~kment (Earthfill) 

Type 1 Basins - The minimum top width shall be 10 feet. The upstream slope shall 
be no-steeper than 3:1. The downstream slope shall not be .steeper than 5:1. 

Type 2 and Type 3 Basins - lhe minimum top width shall be 10 feet. Side slopes 
shall-not be steeper than 2 1/2:1. 

The embankment shall be designed to an elevation 10 percent higher than the design 
height to allow for settlement if compaction is obtained with hauling· equipment. 
If compactors are us_ed for compaction, the overbuild may be reduced to 5 pe·rcent. 

Embankment (Other than Earthfill) - Type.!_ Basins Only 

The embankment may be constructed of ·materials such as: 

1. Pressure creosoted timber crib - rock filled 
2. Precast reinforced concrete crib - rock filled 
3. Gabions (Design in acbordance with Ref. (SD 

When the above ·material is used for the embankment, a prihcipal spillway is not 
required; however, the dam shall be pervious to allow tor drainage during times· 0£ 
low inflow. Basins constructed of the above materials should be used only when 
the sediment to be trapped is coarse grained material such as GW or qp material 
(Unified Soil Classification System) as outlined in Chapter 4, Ref. (1), or other 
accepted references. · 

Installation Requirements 

Site Preparation 

Timber, logs, brush, rubbish, rocks, stumps and vegetable ma4ter under the embank-
ment and any structural works shall be cleared; grubbed and disposed of. Ih 
order to facilitate cleariout and restoration, the pool area shall be cleared of all 
brush and excess trees. · 

Cutoff Trench 

A cutoff trench sh.ail _be e.~cavated along the centerline of earthf ill embankments 
more than 10 feet high to a minimum depth of 2 feet. The cutoff trench shall 
extend up both abutments to the riser crest elevation. The minimum bottom width-
shall be 4 feet but wide enough to permit operation of compaction equipment. The 
side slopes shall be no steeper than 1:1. Compac;::tion requirements shall be the 
same as those for embankment. The trench shall be kept free from standing water 
during the backfilling operations. 
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Embankment -· 

The fill. material shall be taken from. approved designated bor~ow areas. It shall 
be free of roots, woody vegetation, stones over 6 inches, or other opjectionable 
material, Areas on which till is to be placed shall be scarified prior to place-
ment of fill. The fill material should ~cintain sufficient moisture for proper 
compaction. 

All fills shall be compacted sufficiently for their intended purpose. 

Drop Ir:t_let SpiUways 

The riser- shall be solidly attached to the barrel and all connection$ shall be 
watertight. The barrel and riser shall be placed on a firm foundation. The fill 
material around the drop inlet spillway shall be compacted to at least the same 
density as the adjacent embankment. A minimum of 2 feet of hand compacted backfill 
shall be placed over the barrel before crossing it with construction equipment. 

Emer~ency Spillway (~ype a~d l Basins) 

The emergency spillway shall be· installed in undisturbed earth unless specified 
otherwise in the plan·. The lines and grades must conform to those shown on the 
plans as nearly as skillful o~era~ion of the excavating equipment will permit. 

Safety 

Signs shall be installed warning the public of hazards :of soft sediment ,and flood-
water! Consideration should be given-to fencing. 

Seeding 

All disturbed areas e~cept within the reservoir below the crest of the principal 
spillway shall. be seedecl or sodded. . Seeding, fertilizing and rrn1lching shall, copform. 
to the ~tandard for perma~ent vegetative cover, (P. 3.2l.) · 

Trees 

Trees to be retained shall b~ protected if necessax:y in accordance with the 
sfaridard for tree protection duririg con;truction (~. 3.91

0
) 

F~nal Disposal 

ln the case.of temporar¥ structures when the intendeg purpose has been accomplished· 
apd t~e drainage area property stabilized, the embankment and resulting silt-
deposi ts are to be graded or otherwise disposed of. · · · · · · 

The area shall be seeded or sodded in accordance with the stan_ d_a __ rds f_or 
vegetative cover, (P. 3.21.). - permanent 
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STANDARDS 
FOR 

SLOrE PROTECTION STRUCTURES 

Definition 

Structures to safely conduct surface runoff from the top of a slope to the 
bottom of the slope. 

Purpose 

The purpose of this practice is to convey storm runoff safely down cut and fill 
slopes t6 ~inimize erosion. 

Conditions Where Practice Applies 

Slope protection structures are to be used where concentrated water will cause 
excessive erosion on cut and fill slopes. Temporary structures should be left 
in place until adequate vegetation_and the permanent drainage system have been 
installed. Permanent structures are part of the drainage system. 

Design Criteria 

Open Flumes 

Flumes shall be adequately designed to convey runoff water concentrations safely 
down steep slopes based on a 10-year frequency storm, or sized in accordance 
with the requirements of Tables 4-5.1 and 4-5.2. 

Protection against scour at the discharge end of the open flume shall be provided 
in the form of an energy dissipator or other measures such as an impact basin, 
rock riprap revetment or plunge pool. 

Recommended dimensions for flumes are defined as follows: 

1. b - Is the bottom width of the paved down slope section of a 
trapezoidal or rectangular flume. The minimum bottom widths and 
associated maximum drainage areas shall conform to Table 4.5-1. 

2. T - Is the top width.of parabolic flumes. The minimum top widths 
and maximum drainage areas shall conform to Table 4.5-2. 

3. H - Is the height of the dike at the entrance to the structure and 
shall be a minimum-· of 2. 5 feet. 

4. d - Is the depth of the paved down slope section and shall be a minimum 
of 10 inches for trapezoidal or rectangular flumes. The depths of 
parabolic flumes shall be as shown in Table 4.5-2. 

5. L - Is the length of the inlet and outlet paved sections and each shall 
be an minimum of 6 feet. 

The above dimensions are illustrated in Figure 4.5-I. 
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TABLE 4~5-1 FLUMES WITH TRAPEZOIDAL AND RECTANGULAR SECTIONS 

Bottom Widtl:ls arid Drainage Area Bottom Widths and _Drainage Area 
for 'l'rapezoidal Flumes. with Flow ·for Rectangular Flumes with Flow 

Depths Equal 10 Inches Depths Equal 10 Inches 
,. 

Bottom Width Drainage Area Bottom Width Drainage Area 
ft. Acs. ft. ACS. -- ---- --

2 7 2 3 
4 10 4 5 
6 l3 6 10 
8 16 8 13 

10 19 10 -!.6 
12 24 12 20 

Dik~s to be 2.5 ft. in hei~ ht· above flume entrance 

TABLE 4.5-2 FLUMES WITH PAMBOLIC SECTIONS 

Depth Equal l Foot Depth ~qual 1.5 Feet 

Top Width . Drainage Area Top Width Drainage Area 
;Ft. Acs. Ft. Acs. -- -.- --

4 3 4 4 
6 4 6 5 
8 5 8. 5 

10 6 10 7 
12 7 12 8 
14 8 14, 10 

16 11 

Dikes to be 2.5 ft. in height above flume entrance 

If a minimum of 75 per cent of the drainage area will ,have a·good grass or wood-
land cover throuhgout the life of the structure, the drainage areas listed in 
Tables 4. 5-1 and 4. 5-2 may be increased by 50 per cent. If a minimum of 7 5 p'er 
cent of the drainage area will have a good mulch cover throughout the life of 
the structure, the drainage area listed in Tables 4.5-1 and 4.5-2 may be increased 
by 25 per- cent. 

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

Pipe Drops 

The design capacity shall be·as required to pass peak runoff from a 10-year 
f·requency storm. Runoff values shall be determined by the method contained 
in Chapter 2, Ref. (1), The Rational Method (Q =CIA), or by other accepted 
methods. Pipe capacities may be determin~d from charts in Chapter 6, Ref. 
(1), or other accepted sources. 
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A hood inlet type entrance should be used as shown in Figure 4;5-II. The pipe 
drop inlet shall be protected by riprap or concrete. 

Flexible Downdrain 

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

Outlet protection shall be provided by riprap or other means. 

Diversion dikes - shall be used in conjunction with pipe drops. 
above the pipe inlet invert shall be adequate ·to contain a water· 
sufficient to cause full pipe flow plus an allowance of at least 
freeboard. A minimum water depth of 1.8 times the pipe diameter 
inlet invert is required to assure full pipe.flow. 

Installation Requirements 

The dike height 
elevation 
0.5 feet for 
above pipe 

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

2. The cut or fill slope shall not be steeper than 1 vertical to 1.5 
horizontal (1.5:1) and should not be flatter than 20:1. 

3. Adequate vegetative protection and drainage works shall be installed. 

4. Open Flume 

a. The top of the earth dikes snall not be lower at any point than the 
top _of the lining at the entrance of the structure. 

b. The lining should be placed beginning at the lower end and preceding up 
the slope to the upper _end. The lining shall be well compacted and free 
of voids . 

c. The entrance floor at the upper end of the structure shall have a slope 
toward the outlet of 1/4 to 1/2 inch per foot. 

5. Hood Inlet Pipe Drops 

a. The pipe shall be imbedded in the embankment to a depth that will insure 
stabi·li ty. 

b. Protection measures of concrete or riprap shall be ,·!stalled at the inlet 
and outlet as needed to protect against erosion. 

c. The pipe may be smooth or corrugated and shall be of the required strength 
and durability. 

d. Backfill shall be carefully_.placed in layers and tamped to insure adequate 
compaction. 
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FIGURE 4.5-I 
TYPICAL OPEN FLUME 

B _J 

of earth dike & 
top of lining 

, R i prap is 611 layer 
of 411 min. _rock or 
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of slope 

Slope varies, not, 
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5

~~an 20:l 
Min. Energy dissipator 

611 is concrete building 
Undisturbed soi .,._ ___ ""' blocks on edge 
or compacted fill anchored to lining 

Notes: 

Place 311 layer of 
drainage under outlet as 
shown for full width of structure 

Parabolic Rectangular 

Alternate Sections B-B 

H 
1.5' 

6"' . Riprap is 611 fayer 
of 411 min. rock or 

j 
rubble 

. .. b 

d:d /~ 
71t;.•:--=-:-,-..,...,.,..-:---:~.c-:-.,,-:-: •. ,,.,. •. ...,...,...,,x 

\\.~ 
2½11 min.· 

Trapezoidal 

l. Lining shall be Portland Cement concrete, bituminous concrete or 
comparable material. 

2. Some type of energy dissipator, such as the one shown above, must 
be used to prevent erosion at the outlet. 

3. The paved down slope section should have side slopes as required by 
construction methods. 
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See deta i 1 
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FIGURE 4. 5-II 
. BANK PROTECTION STRUCTURE 
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Flexible dow.ndrain - isomet;ric 

Flexible downdrain - installed 
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MAINTENANCE: 

Inspect for clogging or damage after e:a-ch storm. In below freezing 
w.eather, ch,eck to ensure that sides of c.ollapsed downdrain are not 
frozen together. Do not allow placement of any material .on col-
lapsed downdrain.. Inlet section should be checked for indications 
of piping along metal sections. Anchors should be resecured as 
necessary. 

Top of Diversion 
Dike 

Anchor pins 

Holding flaps 

Standard metal ----=====-----~ .end section 

PLAN vrnw 

full -- Extension 
,collar 

Strap 

Flexible downdrain 
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,STANDARDS . 
FOR 

CHANNEL STABILIZATION 

"Definition 

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

Purpose 

Open channels are constructed or stabilized to be nonerodible and provide adequate 
capacity for the conveyance of flood waters, drainage, other water.management 
purposes, or any combination thereof. 

Conditions Where Practice Applies 

This standard applies to the construction and stabilization of open channels, and 
existing streams or ditches regardless of drainage area. It does not apply to 
diversions or grassed waterways. 

An adequate outlet for the modified channel.reach must be available for discharge 
by gravity flow. - Construction or other improvements of the channel should. not 
adversely affect th_e environmental integ:i;-ity of the area and must not cause signif-
icant erosion upstream or flooding and/or sediment deposition downstream. 

Design Criteria 

·Planning 

The alignment and design of channels ·shall .-give careful c'onsideratiori to the 
preservation of valuable fish and wildlife habitat and trees of significant value 
for wildlife flood or shelter or for esthetic purposes . 

Where channel construction will adversely affect a significant fish or wildlife 
habitat, mitigation measures should be included in the plan. Mitigation measures 
may include pools, riffles, flats, cascades or other similar provisions. 

As many trees-are to be left inside channel rights-of-way as possible, considering 
the requirements for cqnstruction, operation, and maintenance. See Standard for 
tree protection during construction (P. 3. 91) 
Unusually large or beautiful t~ees shall be saved. 

Realignment-· 

The realignment of· channels shall be kept t6 an absolute minimum and-will be permit-
ted only to correct an adverse: environmental. cond-i tion. 

~hannel-Capacity 

The capacity for open channels shall be determined by procedures applicable to th~ 
purposes to be served. 

Hydraulic Requirements 

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

The "n" value·s for ·use in this formula shall be estimated -qsing ·currently accepted 
guides along with knowledge and experience regarding the conditions. 

Acceptable guides can be found in Ref. (6) and (7) . 
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ahannel Crqss Section 

The required channel cross section and grade· are determined by the design capacity, 
the materials in which the channel is to be constructed, and the requirements for • 
maintenance. A minimum depth maybe· required to provide adequate outlets for 
subsurface drains, tributary ditches or streams. 

Channel Stability (General) 

All channel construction, improvement and modification shall be in accord with a 
design which can be expected to result in a stable channel which can be maintained. 

Characteristics of a stable channel are: 

1. It neither aggrades _or degrades beyond tolerable limits. 

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

3. Excessive sediment bars do not develop. 

4. Excessive erosion does not occur around culverts and bridges or elsewhere. 
. '-

5. Gullies do not form or enlarge due to the entry_of uncontrolled surface 
flow to the cha~nel. 

The determiniation1 of channel stability considers bankfull flow. Bankfull flow is 
defined as the flow in the channel which create·s a water surface that ·is at or near 
normal ground eievation for a significant length of a channel reach. Excessive 
channel depth created by cut through high ground, such as might result from r~alig-
ment of the channel, :should not-be considered in determinations of bankfull flow. 

Channel Stability (Drainage area of one square mile or less) 

Channels in this category shall be consldered stable if the check velocity is less 
than the allowable· velocities shown in Table 4.6-1. The check velocity is defined 
as the lesser of the: · 

_/ 

a. Bankftill velocity 
10-year fre,que_ncy peak discharge velocity 

TABLE 4.6-1 ALLOWABLE VELOCITIES FOR VARIOUS SOIL TEXTURES 

.Soil Texture Aliowable Velocity 
ft./sec. 

Sand and sandy loam (noncolloidal) 2.5 
Silt loam (also high lime clay) 3.0 
Sandy clay loam 3.5 
Clay loam 4.0 
Stiff clay-, fine gravel, graded loam to gravel 5.0 
Graded silt to cobbles (collodial) 5.5 
Shale, hardpan and coarse·gravel 6.0 
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¢hannel Stability (Drainage area greatar than one square mile) 

Channel stability shall be determined for an,aged condition and the velocity shall 
rJe based on the design flow or the bankfull flow, whichever is greater, using an 
"n" value based on the expected kind and density of vegetation and assuming good 
maintenance. In no case is it necessary to check channel stability f.or discharges 
greater than that from the 2s~year frequency storm. The discharge used in stability 
analyses of channels having a controlled inflow shall be the design flow. 

Channels also must be stable under conditions existing immediately after construc-
tion. For this stability analysis the-velocity shall be calculated for the expected 
flow from a 10-year frequency storm on the watershed, or the bankfull flow, 
whichever is smaller, and the "n" value for the newly constructed channel shall be 
used. The "n" values of newly constructed channels in fine-grained soils_ and sands 
shall not exceed 0.025. The "n" value for channels to be improved by clearing and 
snagging only shall be determined by reaches according to the expected channel 
condition upon completion of the work. 

The allowable velocity in the newly constructed channel may be increased by a 
maximum of 20 percent to reflect the effects of vegetation to be immediately estab-
lished under the following conditions: 

1. The soil and site in which the channel is to be constructed are suitable 
for rapid establishment and support of erosion-controlling vegetation. 

2. Species of erosion~controlling vegetati6n adapted to t~e area and proveri 
methods of establishment are known. 

The above stability checks may be made using either the tractive force or allowable· 
velovity procedures. The choice of method will depend upon the grain size and 
choesiveness of the soil being checked. The following may be used as a guide in 
choosing the method: 

A. Tractive Fo~ce - See Reference (8) 
1. Coarse grained soils 
2. Fine grained noncohesive soils (PI~ 10) 

B. Allowable Velocity - To be determined using figure 4.6-I 
1. Course grained soils (tractive force _procedure recommended) 
2. Fine grained cohesive soils (PI >10) 
3. Fine grained non.cohesive soils {PI< 10) (tractive force procedure 

recommended) 

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

Channel Linings and Structural Measures 

Channel shall be protected by linings. 

Where channel velocities exceed safe ve~ocities for vegetated lining due to 
increased grade or a change in channel cross section or where durability of vegeta-
tive lining is adversely affected by seaspnal changes, channel linings of rock 
concrete or other durable material may be ne~ded. Grade stabilization structu~es 
may also be needed. 

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

'June 1972 
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CLASS!- VELOCITY (FT. /SEC. ) 13.0 
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SOIL 

FICATION 

DESCRIPTIONS 

GROUP PI CLEAR SUSPENDED 
WATER LOAD 

1<>uOVe 
Stiff clav hiS?:h cohesion CH 20 4.5 6.0 

Lean to moderately co- CL 7-10 Curve 1 Curve 2 
hesive clays; silty or CL 10-20 2.5 4.0 sandy clays. 

CL Above 
4 0 ?n 5.5 

Colloidal alluvial silts; MH,OH Below 
Curve l Curve 2 10 micaceous or diatomaceous 

silts; organic silts and MH,OH 10-20 2.5 4.0 
clays with high ·LL. Above 

MH,OH 20 3.5 5.0 
Non-colloidal alluvial ML,OL Below 
silts; sandy or clayey 10 Curve 1 Curve 2 
silts; organic silts with 

ML,OL 10-20 2.5 4.0 ,,...,, LL. 
Silty sands or gravelly SM Below 
silty sands containing 10 Curve l Curve 2 
more than 5'7. fines. SM 10-20 2.5 4.0 

Clayey sand or gravelly SC 7-10 Curve l Curve 2 
clayey sands ·containing 

SC 10-20 2.5 4 .• 0 more than 5'7. fines. 

SC 
Above 

4.0 20 6.0 

Clayey gravels or clayey GC 7-10 Curve l Curve 2 
sandy gravels containing Curve l Curve 2 
more than 5% fines. GC 10-20 nr I. n or 5.5 

GC 
Above Curve 1 Curve 2 

20 or 5.0 or 6.5 
Silty gravels or silty 

GM Below i sandy gravels containing 10 Curve l Curve 2 
more than 5'7. fines. GM 10-20 g~I);~o1 Curve 2 

or 5·.5 
i 
; Clean sands and gravels GW - Curve ·1 Curve 2 
; or sand-gravel mixtures GP - Curve 1 Curve 2 · .::ontaining less than 5% 
fines. SW Curve l Curve 2 -

SP - Curve l Curve 2 ---
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*Use curve number 1 if the bed load con-

centration is less than the capacity of 
the stream or if the size of the bed 
load material is larger than the D75 
size ·of the channel materials. Use 
curve number 2 if the bed load concen-
trati'on is equal to the capacity of the 
stream or if the size of the bed load 
material is smaller than the I!75 size 
of the channel materials. 

Note: 
In no case should the allowable velocity 
·be exceeded by the 10% chance discharge · 
regardless of the frequency of. occurrence 
of the design flow. 

0.01 0.05 0.1 0.5 1.0 5.0 10.0 50.0 IO0.O. 500.0 
Groin Size in Millimeters 

Use tractive force, 
value or velocity= 

tabular -1._J 

2 fps. I 4 6 8 IQ 15 4 
Groin Size in Inches 

DESIGN VELOCITIES FOR UNLINED EARTH CHANNELS 

TYPE OF FLOW SOIL GROUP ALLOWABLE DESIGN VELOCITY 

Non-Cohesive Chart value x D x A x B 
Sustained Flow . PJ:(.IO 

Cohesive Pl>IO Tabular value x D x A 
PI"-10 

Intermittent Non-Cohesive Chart value x D x A x B 
Flood Flow PI>IO Cohesive Tabular value X D X A X F 

FIGURE 4.6-I 
ALLOWABLE VELOCITIES FOR UNPROTECTED EARTH CHANNELS 

Reference, Soil Conservation Servi~e, Technical Release No. 25, Planning and Design of Open 
Channels 
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Rock Riprap Lining 

Rock riprap shall be deisgned to·resist displacement when the channel is flowing at 
the bankfull discharge or 25-year frequency discharge_whichever is the lesser. 

• Procedures for determing riprap gradation may be found in Ref .. ( 2) . 

• 

Dumped and machine placed riprap should not be installed on slopes steeper.than 
1-1/2 horizontal to 1 ve~tical. Where riprap is placed by hand the slopes may be 
.steeper. 

A filter blanket of sand and/or gravel shall be placed between the riprap and base 
material. The filter blanket material .shall be at lesst 6 inches thick with a 
~radation that is consisiant with the base material and the riprap. 

Rock ·shall be dense, resistant to the action of air and water, and suitable in all 
other respects for the purpose intended. 

Concrete Lining 

Concrete linings shall be designed according to currently accepted· guides for 
structural and hydraulic adequacy. They must be designed ·to carry the required 
dischar·ge and to withstand the loading imposed by site conditions. 

Grade Stabilization Structures 

Grade stabilization structures are used to reduce or prevent excessive erosion by 
reduction of velocities in the watercourse or by providing structures that can 
withstand and reduce the higher velocities. 

They may be constructed of concrete, rock, masonry, steel, aluminum or treated 
wood. 

These structures are constructed where the capability of earth and vegetative 
measures is exceeded in the safe handling of water at permissible velocities, where 
excessive grades ·or overall conditions are encountered. or where water is ·to be 
lowered.structurally from one elevation to another. These struc~ures should 
generaliy be planned and.installed along with or as a part of other erosion control 
practfces. 

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

Chapter 6, Ref. (1), provides procedures for use ~n.the design of these structures. 

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

Chapter 15, Reference ( 6 ). provides . design con~iderati.ons for energy. dissipation 
with the hydraulic jump. 

Installation Requirements 

- 1. Where needed, all trees, brush, stumps and other objectionable materials shall 
be removed so they will not interfere.with the constr~cti9n or proper function-
ing of the channel. 

·2. Where possible, trees will.be left standing, brush and stumps will not be 
removed and channels will be excavated from one side leaving vegetation on the 
opposite side. 

• 3. · Excavation shall be at the locations and grades shown on the drawings. 
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4. Construction plans will specifically detail the lo~ation and handling of spoils. 
Spoil material resulting from clearing, grubbing and channel excavation shall 
be disposed of in a manner which will: 

a. Not cause an increase in flood stage. • 
b. Minimize overbank ~ash. 
c. Not have an adverse effect on-the environmental integrity of the area. 
d. Provide for the free flow of water between the channel and flood plain 

unless the valley routing and water surface profile are based on continuous 
dikes being installed. 

·e. Leave the right-of-way in the best condition feasible. 
f. Improve the aesthetic appearance of the site to the extent feasible. 

5. Channel linings shall be established or installed immediately after construction 
or as soon as weather conditions permit. 

6. Structures shall be installed according to lines and grades shown.on the plan. 
The foundation for structures shall be cleared of all undesirable materials 
pr~or td the installation of the structures~ 

7. Materials used in construction shall be of a permanency commensu.rate with the 
design frequency and life expectancy of the facility. 

8. Earthfill, when used as a part of the structures, shall be placed according to 
the installation requirements for sediment basinembankments, P.4.49. 

9. Seeding, fertilizing and mulching shall conform to the standard for permanent 
v·egetative cover, (P. 3. 21). 

10. Con$t~uction operations shall be carried out in such a manner that erosion, air 
and water pollution will be minimized. State and local laws; concerning pollu-
tion abatement shall be complied with. 

11. Vegetation shall be established on all disturbed areas immediately after con- • 
structio~, weather permitting. lf weather conditions are· such as to cause a 
delay in the establishment of vegetation, the area shall be mulched in accord-
ance with the standard for mulching. (P. 3.31) 

12. All temporary access roads or travelways shall be appropriately closed to 
exclude traffic. 

13. Trees and other fallen natural vegetation that is not causing a deterent to 
stream flow should be left for the purposes of fish habitat. 

14. Construction work in the stream shall be done only after consultation with the 
State Division of Fish and Game for timing purposes. 
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STANDARDS 
FOR 

FLOODWATER'RETARDING STRUCTURES 

Definition 

A structure providing for temporary storage of floodwater and for its controlled 
release •. 

Purpose 

Floodwater retarding structures are installed to reduce erosion and other flood· 
damages downstream by controlling the release rate from flood. flows of predetermin-
ed frequencies.- They may also perm;i.. t the use· of more economical channel improve.--
ments or stabilizing structures in the channel downstream and reduce envi_ronment 
hazards and pollution. 

· Conditions Wher~ Practice Applies 

This standard applies to structures where the product of.the storage and the 
height of the dam is less than 3,000, th~ contributing drainage area is no more 
than 320 acres, and the. height of the dam is less than 20 feet. The st6rage_is 
measured in acre-feet at the elevation of the crest of the emergency spillway and 
the height of the dam is measured in feet from the lowest point in the original 
cross section on centerline to the crest of the emergency spillway. 

This practice also applies only to sites meeting all of the following conditions: 

1. The construction of the structure is permitted by applicable $tate 
statutes and regulations. 

2. Topographic, geologic and soils conditions at the propo~ed site are 
satisfactory for the development of a feasible dam and reservoir. 

3. The sediment yield at the site is not excessive unless adequ~~e pro-
visions are made to remove sediment periodically from the reservoir. , 

Special attention will be given to maintaining habitat for fish and wildlife 
and to preserve the environmen.tal integrity. 

Design Criteria 

Cutoff Trench 

A cutoff of relatively impervious material shall be provided ~nder the dam, 
except in those cases where a layer of such material exists_ at the surface of· 
the ~oundation. The layer of_ impervious material shall be thick enough to 
provide stability. The cutoff shall extend along the centerline_of the dam·and 
its abutments are as required and be deep enough tc extend into a relatively. 
impervious layer. · 

The cutoff trench shall have a bottom width and side slopes adequate to accom-
modate the equipment used for. excavation,_ backfill and compaction operations. 

r 

Earth Embankmen·t 
Top Width - The minimum top width of the dam shall be: 

Hei9:ht of Dam Top Width 

0 - 15 feet 10 feet 

15 - 20 feet 12 feet 

20 - 25 feet 14 feet 
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Side Slopes - The side slopes of the settled embankment shall not be less than 
2-1/2 horizontal to 1 vertical. 

Freeboard The minimum elevation of the top.of the settled embankment shall be 
1 foot above the water surface in the reservoir with the emergency spillway flow- • 
ing at _des·ign or a minimum of 2 feet abov~ the crest of the emergency spillway. _ 

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

Design Discharge - Peak discharge values shall be determined by the methrid con-
tained in Chapter 2, Ref. (11, The Rational Method (q =CIA), or by other ac-
cepted methods. 

Design Hydrographs - May. be compiled by the method ,contained in Chapter 21, 
Ref. ( 2) . 

Drop Irilet Spillway - Th~ drop inlet spillway will consist of a vertical pipe or 
box. The riser Joined to a conduit which will extend through the embankment and 
outlet beyond the downstr~am toe of the fill a~ illustrated in Figure 4.4-1 con-
tained in standards for sediment basins. 

The crest of elevation of the riser shall be at least 1.0 foot below the crest 
elevation of the -earth spillway. The size of the pipe_and crest elevation of 
the riser should be such that full flow will be generated in the barrel before 
there is discharge through the earth spillway. The capacity of the drop inlet 
spillway should be adequate to discharge, in 10 days or less, the floodwater 
storage needed to provide the desired level of protection to the downstream 
benefite_d area. The determination of capacity must be based on consideration of 
the benefits that_ accrue to the reduction in the discharge rate, damages that may 

·result from prolonged outflow, and limitations in water _rights or other legal re-
quirements. The discharge through gated outlets shall not be considered in • 
determining the emptying.time of thl? retarding pool. 

All component parts of the spillway except attached gates and trash racks shall 
have an expecte~ service lif~ equal to _pr greater fhan the design life of the 
structure. 

The diameter of the conduit used as a drop inlet spillway may be· determined 
from charts contained in Chapter 6, Ref. (1), or from other accepted references. 
All pipe joints shall be made watertight. Pipes such as asbestos cement, con-
crete and virtrified clay shall b~ laid in concrete bedding. The structure 
shall be capable of withstanding both internal and external loads. Anti-seep 
collars ~hall be provided in all cases. Collars and their connection to the 
pipe shall be watertight. The maximum spacing shall be approximately 14 times 
the minimum projection of the collar measured perpendicular to the pipe. In 
no case shall the spacing exceed 25 feet. 

in adequate dFain pipe with a suitable _valve or gate shall be- provided. 

Sediment Storage Requirements - The storage volume to be provided shall not 
-, be less thaI?,, :·the expected sediment accumul_ation during a period equal to the 

des'ign life, unless adequate provisions are made to remove sediment periodically 
from the reservoir. · · · 

Floodwater Storage Requirements - The.retarding storage requirements shall be 
such as to contain the runoff expected to occur at a frequency consistent with 
the level of protection to be provided to the downstream benefited a~ea, with 
proper allowance made for discharge through the drop inlet spillway. The minimum 
reservoir storage volume and.associated spillway design discharge shall be ade-
quate to prevent an unstable downstream channel condition. 
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Channel stability can be checked by the methods conta·ined in standard for channel 
stabilization, · p. - 4. 61. The retarding storage capacity shall be sufficient __ to 
limit the use of the emergency spillway to a permissible frequency and duration, 
based uppn a consideration of the erosion resistance of the spillway material 

• _ and t~e vegetative protection to be provided. 

• 

• 

Earth Emergency Spillways - An emergency spillway must be provided·for eadh in-
stallation, unless the drop inlet spillway is large enough and of a design 
which will pass the routed design runoff and the anticipated trash. Earth spill-

·ways shall have a minimum bottom width of 8 feet. The crest of the emergency_ 
spillway shall be at least 2 feet below·the top of the settled embankment. The 
minimum design capacity of an emergency spillway should be that required to 
convey the routed runoff from a 100-year frequency storm, or a storm with a 
frequency equal to the design life of the structure, whichever is greater. 

Earth spillway dimensions can be determined by using the method outlined in 
Chapter 11, Ref. (1), or from other accepted references. 

The storm runoff shall Qe routed through the reservoir starting with the water 
surface at the elevation of the crest of the drop inlet spillway~ 

Installation Requirements 

Site Preparation 

Timber, logs, brush, rubbish, rocks, stumps arid vegetable matter under the em-
bankment and ~ny structural works sl).all be cleared, grubbed and disposed of. 
In order to facilitate cleanout and re$toration, the pool area will be cleared 
of all brush and excess trees. ·· 

Cutoff Trench 

A cutoff trench shall be excavated along the· centerline of earth fill embank-
ments more than 10. feet high to a minimum depth of 2 feet. The cutoff trench 
shall extend up both abutments. to the riser crest elevation. The minimum 
bottom width shall be 4 feet but wide enough to permit. operation of compaction 
equ~pment. The side slopes shall be no steeper than 1:1. Compaction require-
ments shall be the same as those for _embankment. The trench shall be kept 
free from standing water during the backfilling operations. 

Embankment 

The fill material shall be taken from approved designated borrow areas. It 
shall be free of roots, woody vegetation, stones over 6 inches, or other ob-
jectionable material. Areas on which fill is to be placed shall -be scarified 
prior to placement of fill. The fill material should contain- sufficient moisture 
for proper compaction. 

All fills s_hall be compacted sufficiently for their intended purpose. 

Pipe Inlet Spillways 

The riser shall be solidly attached to the barrel and all connections shall be 
wat~r tight. The barrel and riser shall be placed on a firm foundation. The' 
fill material around the drop inlet spillway shall be compacted to at least the 
same density as the adjacent embankment. A minimum of ,2 feet of hand compact'ed 
backfill shall be placed over the barrel before crossing it with.construction 
equipment. 

Emergency Spillway 

The emergency spillway shall be installed in undisturbed earth unless specified 
otherwise in the plan. The · lines and grades must c_onform to those shown on the 
plan~ as nearly as skillful operations of the excavation equipment will permit • 
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Safety 

Sign_s shall be installed warning the public of harzards of soft sediment and 
floodwater. Consideration should be given to fencing. 

Seeding 

All. disturbed areas above the crest of the principal spillway shall be seeded 
or sodd~d. Seeding, fer_tilizing and mulching shall conform to the appropri-
ate standard .. 

Trees 

Trees to be retained shall be protected if necessary in accordance with the , , 
Standard for tree protection during construction. (P.3.91) · 
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STANDARDS 
FOR 

SUBSURFACE DRAINAGE 

Definition 

Removal_ of water through the soil by conduit, such as tile, pipe, or tubing, 
installed beneath the ground· surface to collect and convey drainage water. 

Purpose 

A drain may serve one or more· of the following purposes: 

1. Improve vegetation by lowering the water table. 

2. Intercept and prevent water movement into a potentially wet area. 

3. Relieve artesian pressures. 

4. Reduce ·surface runoff. 

5. Serve as an outlet for other drains. 

6. Replace natural subsurface drainage patterns which are interrupted by 
construction operations. 

Conditions Where Practice Applies 

Drains are used in areas having a high water table where benefits of lowering 
groundwater or controlling surface runoff justify the installation of such a 
system. 

The soil shall have enough depth and permeability to permit installation of 
an.effective system. On site inv~stigations are ~equired . 

An outlet for the drainage system shall _be available, either by gravity fl9w or 
by pumping. The outlet shall be adequate for the quantity and quality of 
effluent to be disposed of with consideration of possible damages above or 
below the point of discharg~. 

Design Criteria 

The design and installat~on Shall be based on adequate suryeys·and investigations .. 

Design Inflow 

The design inflow can be determined by the use of the method described in. 
reference (9), the use of table 4.8~1 or by other accepted ~ethods . 
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TABLE 4.8-1 

INFLOW RATES FROM DifFERENT SOIL TEXTURES Y· 
Inflow Rate Per 10 

Soil Texture 
Unified SoiL 
Classification Ft. of Line -in cfs. 

Coarse Sand & Gravel· 

Sandy or Gravelly Loam 

Silt Loam· 

Clay and Clay Loam 

GP i GW ,- 'sp, SW 

SM, SC, GM, GC 

CL, ML 

CL, CH, MH 

0.15 

0.07 

0.04 

0.02 

to 1.00 · 

to 0.25 

to 0.10 

to 0.20 

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

Size of Drain 

The size of drains shall be computed by applying Mann~ng's formula, or by the 
method contained in Chapter 15 Ref. (1). 

The minimum drain shall be equivalent to a 4-inch diameter p_ipe. 

DeEth, Spacing and Location 

The depth, spacing and location of the drain shall be based on site conditions· 
including soils, groundwater conditions, topography and outlets. 

I 
i Minimum Velocity and Grade 
i 

In areas with no siltation hazardl, the minimum grades shall be O. 1 percent. Where it 
is determined that a s·il tation halzard exists, velocity of not less than 1. 4 feet 
per second shall be used to es tab1liJh the minimum grades i.f-- site conditions permit. 
Otherwise, provisions shall be· made for prevention of siltation by filters .or 
collection and removal of silt by use of silt traps. 

Maximum Grade and Protection 

On sites where topographic conditions require the use of drain lines.on grades 
steeper than 2 percent or where design velocities will be greater than indicated 
in Table 4.8-2, special measures shall. be used. Tqese measures shall be specified 
for each job·based on the particular conditions of the-job site. Possible pro-
tective measures include the following: 

1. Lay the drains so as to secure a tight fit with the inside of one· 
section matching that of the adjoining section. 

2. Wrap open joints with tar impreqnated paper, burlap, or special filter 
material such as plast~c or fiber glass fabrics. 

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

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

5. Install relief vents where changes in grade exceed 0.5 percent. 
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TABLE 4. 8-2 

MAXIMUM PERMISSIBLE VELOCITIES IN DRAINS 
WITHOUT PROTECTIVE MEASURES 

Soil Texture Velocity -,Feet Per Second 

Sand and Sandy Loam 2.5 
Silt and Silt Loam 4.0 
Silty Clay Loam 5.0 
Clay and Clay Loam 6.0 
Coarse Sand and Gravel 8.0 .a:::..:;. __ .:.....,_ _________________________________ _ 

Materials for Drains 

"Drains" include conduits ot clay, concrete, bituminized fiber, metal, plastic, 
or other materials of acceptable quality. 

The conduit shall meet strength and durability requirements of the site. 

Loading 

The allowable loads on drain conduits shall be based on the trench and bedding 
conditions specified for the job. A factor of safety of not less than 1.5 
shall be used in computing the maximum allowable depth of cover for a particular 
type of conduit. 

Filters and Filter Material 

Suitable filters shall be used, where required by site conditions, to prevent 
sediment accumulation in the conduit. The need for a filter shall be determined bi the characteristics of the soil materials at drain depth and the velocity of 
flow in the conduit . 

Not less than three inches .of filter material ~hall be used for sand-gravel 
filters. 1 Filters of organic material such as salt hay, straw, or wood chips 
shall provide a six inch thickness. 

Where fiber-glass material is used, it shall be manufactured from borosili-
c~t~ type gla~s and the man~facturer of the material shall certify that it is 
suitable for underground use. The material shall cover all open joints and per-
forations. 

Envelopes· shall be used around drains where necessary to inprove flow 
characteristics of groundwater into the conduit. 

1A recommended method of installation is to place ·filter material to a depth 
of three inches under the drain, and cover the drain and filter with a sheet 
2.L_Elastic. The filter shall be designed to prevent the material in which 
the installation is made from entering the drain. Not more than 10. percent 
of the filter shall pass the No. 60 sieve . 
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Installation Requirements 

All drains shall be laid to line and grade and covered with not less than three 
inches of approved hand placed backfill and /qr filter material. The upper end • 
of all drain lines shall be closed with concrete or other durable material un-
less connected to a structure; 

Earth backfill material shall be placed in the trench in such a manner that 
.displacement of the drain will not occur, and so that the filter material, 
after backfilling, will meet the requirements of the'design. 

The ·gap between drain pipe joints shall not exceed one-fourth inch for mineral 
soils or one-half inch for organic soils. Openings wider than these shall be 
covered.with fiber glass or other suitable material. 

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

When iron sulfide chemical reaction causes sealing of joints or perforations, 
the drain shall be enclosed in a clean sand-gravel filter. Riser pipes for 
flushing the line shall be provided at intervals not to exceed 500 feet. 
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·STANDARDS 
FOR 

TRAFFIC CONTROL 

Definition 

The control of on site construction traffic (construction equipment, service 
vehicles, autos, etc.) during development of a parcel of land. 

Purpose 

To minimize land disturbance. 

·where Applicable 

Any area where vehicular traffic disturbs the land to the extent of reducing 
protective vegetation, compacting soil or otherwis_e deteriorating the environment. 

Planning Criteria 

Restrict construction traffic to predetermined routes according to types and 
numbers of vehicles anticipated. Markers or temporary fencing may be helpful. 

Avoid damage to waterways by construction of suitable crossing facilities and 
avoid traffic in or along streams. 

Predetermine steep banks and vegetative areas to be avoided by traffic. 

Traffic during wet weather should be minimized. 

Provisions should be made to prevent tracking or flowing of mud onto public 
right-of-way. 

The following methods may be among those·considered: 

A. Exit ramp surfaced with materials such as large size gravel or stone, 
wood chips, timber, or other material. 

B. Inspection and cleaning of vehicles before entering public right-of-way. 
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STANDARDS 
FOR 

DUST CONTROL 

Definition 

The control of dust on construction sites and roads. 

Purpose 

To prevent blowing and movement of dust from exposed soil surfaces, reduce on and 
off ·site damagei health hazards and improve traffic safety. 

Where Applicabl·e 

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

Planning Criteria 

The following methods should be considered for controlling dust: 

Mulches - See standards for stabilization with mulches ·only, (P. 3. 31.) 

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

Spray-On Adhesives -:- On mineral soi.ls (not effective on muck soils). Keep 
traffic off these areas. 

Water 
Dilution 

Anionic asphalt emulsion 7 :-1 
Latex emulsion 12½:l 
Resin in water 4:1 

Type of 
Nozzle 

Coarse Spray . 
Fine Spray 
Fine Spray 

Apply 
Gallons/Acre 

1,200 
235 
300 

Tillage - To roughen surface and bring clods to the surface. This is a 
temporary emergency measure which should be used before soil blowing starts. 
Begin plowing on windward side of site. Chisel-type plows spaced about 
12 inches apart, _and spring-toothed harrows are examples ,of equipment 
which may produce the desired effect .. 

Sprinkling~ Site is _sprinkled until the surface is ·wet. 

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

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

Stone - Cover surface with crushed stone or coarse gravel. 
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APPENDIX Al 

THE .UNIVERSAL SOIL LOSS EQUATION 

The Universal Soil Loss Equation may be used to predict soil loss from sheet erosion. 

The rate of sheet erosion depends on several factors as follows: (1) rainfall 
energy and intensity, (2) soil erodibility, (3) land slope and length of slope or 
topography, (4) condition of the soil surface and larid management practices in use 
and (5) surfact cover involved such as grass, woodland, crops, pavement or no cov~r-
at all. These factqrs may be assigned quantitative values to• be used for computing 
soil loss by the Universal Soil Loss Equation, E = RK (LS) CP, where Eis the 
estimated average soil ·1oss from sheet erosion in. tons per acre per year. See Ref. 

- ( 3} • 
R, the rainfall factor, is the number of erosion index units in a normal 

year's rain. The erosion index is a measure of the erosive force of 
specific rainfall. - See figure Al-I for values of R. 

K, the soil-erodibility factor, is the erosion rate per unit of erosion index 
for a specific soil in cultivated continuous fallow on a 9 percent slope 
72.6 feet long. See TableAl-2a, Al~2b or Al-2cfor values of Kand (KR), 
the product of Kand R, for New Jersey soils. 

L, the slope length factor, is the ratio of soil loss from the field slope 
length to that from a 72.6-foot length on the same soil type and gradient. 

S, fhe sl6pe gradient factor is the ratio of soil loss from the field gradient 
to that from a 9 percent slope. See Table Al-3 for values- of (LS)for 
various slope gradient and length combinations. 

C, the cropping managemerit factor, is the ratio of soil loss ·from a field 
with specified cropping management to that from the fallow condition on 
which the factor K is evaluated. This factor is also called the cover 
inde~ and can be used to represent the effect· of land cover or treatment 
that may be used to protect construction sites. See Table Al-4 tor values 
of the soil cover index Cc for treatment that may be used to protect con-
struction sites. 

P, the·erosion control practice factor, is the ratio of soil- loss with contour 
stripcropping or terracing to that with straight row farming up and down 
the slopes. The condition of th~ soil surface, particularly at construc-
tion sites, can also be reflected in the practice factor. See Table Al-5 
for soil surfabe condition factors Pc for construction sitesJ 

The value of E may also be mod-ified by a factor M shown in Table Al-6. M may be 
used_to estimate the soil loss for a portion of a year or for a year and a portion 
of another year or more. The use of this factor provides a means of estimating 
the average soil loss on a critical sediment source area that will remain as such 
for a portion of a year or during the performance time of a construction contract. 

The factor R is equal to the average annual valu~ of the erosion index El when the 
equation is being used to estimate average annual soil loss. This.value or the 
equation may be modified to reflect soil loss probability and individual-storm losses. 
Estimates of average soil loss, based-on probability and single storm losses, can be 
made by multiplying the equation by the factors shown in Table Al-8. These factors 
reflect an alteration in the value of Rand, therefore, the erosive effect of rain-
fall. They do not account for such things as snow melt, f~eezing, thawing and snow 
cover. 

Detailed definitions and explanations for each of these factors are contained in 
Reference (3'). 

The- soil information contained in Tables Al-2a, -Al-2b and Al-2c :~re of a general 
nature, useful for planning purposes. It should not be used, without verification, 
for evaluation of construction sites for erosion control. Where erosion may be 
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expected during construction, involving, earth moving, on site_inve7tiga~i~ns 7bouLd 
include-information on soils to be exposed as follows: (1) field identification and 
dlassification for both agricultural textures and the unified syst7m!. (2~ sampling 
for grain size. distribution, Atterburg limits and laboratory classi~ication, and 
(3) in-place density as determined by a volumeter and ·the speedy moisture tester or • 
other means. 

The soil grain size is useful in determining the value of practices for the control 
of ,erosion and particularly sediment. For example, sediment basins w~ll not be 
very effective for trapping very fine sediment. Soils made up of~ high_ pe:cen~age 
of material with a. grain size of 0.05 mm or less have ~;slow se~tling velocity in 
water .. Material with a 0.05 mm grain size has a set~ling velo~ity close to 0.0?6 

.feet per second .. This means that, theoretically a detenti~n time of about 15 minutes 
is required to settle out 0.05 mm material in 5 feet of still water. 

Soil loss -computed by the universal soil loss ·equation represent~ gross sheet,_ero~ion. 
This value plus erosion from rilling, gullies and other source~ is the gross_erosio~. 
To obtain sediment yield at a point downstream, the gross eros7on must ~e adJu~ted , 
downward by ·a qelivery rate factor in percent.equal to the ratio of sediment yield at 
the damage area to.gross erosion. Delivery rates vary somew~ere between 10 percent 
and 90 percent depending on conditions that end to. trap sediment between the source 
and the damage area. 

Water pollution in the form of turbidity or discoloration may be as damaging to 
water supplies or swimming areas as the accumulation of sediment. Turbid water may 
be the result of algae or. other organisms but generally it is caused by fine silt 
or clay particles held in suspenston. The very fine, divided clay particles found 
in some soils are difficult to control and may take months to settle out in still 
water. 

Downstream dam?1,ge from sediment de~ends on the following conditions: 

1. Distance from ·the construction site to the nearest stream, pond or reservoir 
along with the condition of the vegetation and the slope of· the ar~ea between 
the site and the stream of the-reservoir. Areas with.flat slopes and dense 
vegetation will tend to filter out sediment. 

2. Once the sediment gets into a stream, the distance downstream to the damage 
point, such as a pond or water supply intake, 'is important. Also.to be consiq-
ered is the stream channel gradient and the flood plain width. Wide. flat flood 
plains with dense ~egetation will trap more sediment than steep narrow valleys. 

3. The ·use of the stream or reservoir must be considered. It is very important to 
keep sediment out of streams used for fishing, recreation or water supply. 

4. Another factor that should be 6onside~ed is the size of the con~truction area 
and the length of time· it will be bare of vegetative cover and subject to erosion . 

. The total sediment expected should be compared with the capacity of the damage 
·area to sustain sediment. If the total sediment to-be expected from the site 
during the entire construction period is greater than can be t6lerated in the 
~amage area, considerable effort should be made to reduce it. If this cannot be 
done! arrangements to alleviate the damag7 should be made. These arrangements 
may include cleanout of ponds and reservoirs or restoration of stream channels. 

A look at the Soil Loss Equation will show the factors over which man can exercise 
some control. These·are le~gths of slope, exposure time, and the total area 
exposed. Slope length is contain.ed in the equation as part of the {LS) factor and 
its effect on soil loss can be evaluated. The length of time and time of year of 
exposure can also be. evaluated-on a monthly basis using fac'tors in Table Al-6-. · Total 
soil loss from different size areas can also be estimated. 

The following example illustrates the use of the soil loss equation. 
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The township engineer has requested an erosion and sediment evaluation of a small 
construction site just above a recreation pond. The district conservationist made 
a visit to the site to evaluate the potential damage, verify the information·on 
the··soils map,· and check topographic data. The construction prans show that 8 ·acres 
are to be regraded for the construction of a factory and parking area. The drawings 

~and construction performance time estimates indicate that the B soil horizon is -to 
1:1e-··exposed bn· most of the area for about 18 months. The ground surface slope will 
be about 4 percent. Soil loss computations, findings and recommendations are as 
shown in the example on page Al.4 
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EXAMPLE OF SO IL LOSS EVALUATION 

Owner GReEtJBEI..T TOW/1.JSI-IIP 

Loca t ion GREENBELT TO<VA/S/.1/P 
Work Un i t GARDEIJrowJJ 
Compiled by E. Z 

Sh __ / _of __ ! __ 
Date · o/o/72 

SOIL LOSS AND SEDIMENT SOURCE EVALUATION 

Dowst ream Condi ti on /)A.,,,,.,,,,GE A.eEA 1..s V£AY t:£oJE ,o "TffE eoN.sn2u~noA/ 

_.5.;_r_,,;;;r.-ea...,,___o_ie._~_,_~_'E""'A""'Y,__~~a;,;4_,__r."""~--=-0_._9 _____________ R~ 175' LRA~ !f4-

KR_AND LS 
s. Area Wt'd L s 

No. KR (Ft.) (%) 
- s~ 600 4 

R\D<SeSURY Expected Surface Condit ions: 
::X,·tL- F1t-.1e. SA.~0"{ LO•V-\ 

~v1iM;O\L 1eotJC,ff GRAO/IVG 

Time of Exposure: /8 MON'7H.S 

Area sketch not to scale 

1 2 3 4 5 6 7 
Sub- Condit ion Or 
Area Treatment KR LS Cr pr. M 

· A!tJ f:,p,4 ¥At1GJ16/J;1A-. 5.3 I - - I 
Loss h>~ /8 Molll7N-' 5"3 I - - J.80 

~1U.rl;f71:D -¥""0. Yt,.l.. 
ReoucE L To 100' .S-.1 0.4-1 - - I 

/BMf/N711."' ·S".3 0.41 - - /,80 
'.,AnJ~AT~/J .J~o. Vo~. 

*Et= KR (LS) Cf M = Average soil loss for 
construction time Min tons/ac. * From Table A1·7 

NE](T YEAIZ M = /. 80 

8 9 10 .11 -Jn'( 12 
Et-1.- Area Er Yd(lbs/ Vo 1. 

.Tons/Ac. (acs.) (tons) cu.ft) (AC.FT.) 
IS.31 lJ 424 /00 P.2 
9S- B 7~0 /00 P..s~-

- 7h0 hO 0.6'"9 . 
z1.7 
.19 8 312. /00 0.14 

- . 3rz. 1#0 0.24 

Totals 

REMARKS-: 71-1£ AIZ£A .,.s A ca1ne,4L sEO/AIJS.VT so,.uzcE ..-9AeA. 
To-r;11i~ VOLUME. (),t:" LOSS ( /8 Mos.) /IV cv.. YDS. ·=- (4'.~S-){/'-oo) = S~o er.1.. Y.o,s. 
E~,,,.,,,,,,..,.40 SEO/Mll!NT- V0,1..U/lilS Rl!!At:N1NO, THE 1POND ... (0. G9)(d. 9) -= O.G,S At::, PT. 
D.R. (o.s1)(/e.00J : -B11P e~. vo.s. 
7o l"ONTiz.OL .ro14 LO:$S To 1,/VI TH,~ IZllrA:SON"'fl'.ILE - L.IM/7'.S,, :SL OPE ~A/G'TH.S ON UN-

Ptzd,~C",e-c, AQ.t=AS SNdcJLO BE ,,zeo ,.n:.«-O ro /00 FT. 012 t!!!"lt'TeN.S;'Vt= .S-~C-O;'NC, . . ,, 
"'"~C:H/Nt:i, o,z .:SODDINO, ~Ho,n. 0 SE vs-eD 7"'o IZ~DUC6i 7He 7-,A,fE 0"1= E'"J(,P4J"VA.S. 

MIJ~C:HING A7 A 7l,,q7,E O,,& 2- 7t/lNJ /0£,Z ,/C"4E CAN /Z.~.OVC#a 'TN£ .so·,L LQ.SS Tc, 
A/Sth.>7 / 'T'bN Pen. Ac:"~E PEii! YE,,,,IZ.. A .$EDINIEA/r 1/JASIAJ .S/#OCh..O 1/iJe .eo~STlfl.l~re-tJ 
,A.s .$'J,/o,11N. Ct:JIJST'Jl(JC.T ,lifCCOROll./6, rr., ·,=oR, SE,01Af(!",fJ7"' BA.SI~• 
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U.·S.-•OfPAATIIENT OF AGRICULTURE 
SOIL OONSERVATION SERVICE 

I 
I 

FIGURE A 1-1 . 

NEW JERSEY 
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TABLE Al-1 

''' USDA TEXTURE -ABBREVIATIONS 'USED IN TABLEA1-2a, Al-2b_, Al-2c 

C 

ch 

·-co 

e 

f, 

g 

:k 

1 

m 

r 

s 

sh 

si 

st 

V 

clay, clayey 

ch~nnery 

coarse 

._extremely 

fine 

gravelly 

cobbly 

loam, l~amy 

.:.. ·_muck 

rocky 

sand, sandy 

i-shaly 

siit, silty 
' . .. : ' 

stony· 

very 

K 

SOIL-ERODIBILITY CLASSES 

class 

0.17 0.24 

0.26 - 0.37 

0 • 4 3 - -0 • ·'4 9 

Al.6 

.;.. 

low 

medium 

high 
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Soil Series 
(Alpha 

Listing) 

Adrian 

Albia 

Asbury 

Atherton 

Bartley 

Bath 

Beatty 

Biddeford 

Boonton-

Braceville 

Bridgeville 

Burnham 

-USDA-SCS-NJ-1972 

TABLE Al-2a EROSION PROPERTIES OF SOILS IN NEW JERSEY 
L_AND RESOURCE AREA 144, R=J-75 

Local y 
Mapping 

No. 

Typical 
Profile 
(inches) 

0-42 
42-60 

0-16 
16-40 
40-60 

0-30 
30-60 

0-30 
30-60 

0-11 
11-32 
32-42 
42-60 

0-28 

28-48 

48-60 

0-25 
25-60 

0-8 
8-18 

18-44 
44-60 

0-6 
6-30 

30-45 

45-60 

0-24 
24-36 
36-60 

0-30 
30-60 

0-12 
12-48 
48-60 

m 
ls 

USDA 
Texture 

Range 

gl,estl 
gl' (pan) 
gl 

sil 
ls,gls,vgls 

1 
scl 

l,g 
cl,l,scl 
sl,l 
sl,l,gsl,gl 

l,sil 
gl,vstl 
l,sil 
gl,gsil 
gsl 

1 
ls,gls 

ml 
sil 
sicl,c,cl 
sil,cl,sicl 

Pt 

Unified 
System 

SP-SM,SM 

GM,GC,SC 
GM,GC,SC 
GM,GC,SC 

GL,ML 
SM,GM 

SM,SC,ML,CL 
SM,SC 

ML,CL 
ML.,CL 
SM,SC 
SM,SC 

SM,SC 
GM,GC 
SM,SC 
GM,GC 
SM,SC,GM,GC 

CL,ML 
SM,GM 

Pt 
ML,CL 
CL,CH 
ML,CL 

gl,estl ML 
fsl,l,sil, ML,CL 
gfsl,gl,gsil 
fsl 7 sil,gfsl,ML,CL,SM,SC 
gsil 
gsl SM 

gsl SM,GM 
g or vg, l,slSM,SC,GM 
stratified SM,SP,SP-SM,GP 

scg 

sl,gl 
gl,g,s 

l,sil 
gl 
stone,g 

SM 
SM 

ML,CL 
ML,CL 
SM , SC , GM, GC , 

K 

0.2 

0.24 
0.4 
0.3 

y 

0.24 
0.2 

o_. 32 
0.3 
0.2 
0.2 

0.24 
-0 .17 
0.2 
0.2 
b.2 
y 

0.20 
0.2 

0.2 

0.2 

0.24 
0.3 
0.2 

0.24 
0.2 

0.32 
0.3 
0.2 

KR 

35 

42 
70 
53 

56 
53 
35 
35 

42 
30 
35 
35 
35 

35 
35 

35 

35 

42 
53 
35 

42 
35 

26 
5_3 
35 

1/ Mapping units may be inserted on the basis of the local county soil survey. y Alluvial soil, unassigned. 
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Soil .Series 
{Alpha 

Listing) 

Carlisle 

Cattaraugus 

Chatfield 

Chenango 

Chippewa 

Colden 

Colonie 

Comly 

Coplay 

Cossayuna 

.Crestmore 

Culvers 

Dutchess 

Ellington 

USDA-SCS--NJ-1972 

TABLE Al-2a.EROSION PROPERTIES OF SOILS IN NEW JERSEY 

Local!/ 
Ma.pping 

No. 

~AND RESOURCE AREA 144, R=l75 

- Typical 
Profile 
{inches) 

0-60 

0-20 

20-60 

0-28 
28+ 

0-20 

20-30 
30-60 

0-13 

13-50 

0-8 
8-45 

0-16 
16-60 

0-11 
11-20 
20-27 
27-40 

0-10 
10-60 

0-24 

24-48 
48-60 

0-30-
30+ 

0-16 

16-45 

0""'.'60 

0-15 

15-38 

m 

USDA 
Texture 
_Range 

fsl 
gl 
fsl {pan) 

Pt 

Unified 
system 

SM,ML,CL 
SM,ML,CL 
SM,ML,CL 

1 ML,CL 
gneiss bedrock 

sl 
gfsl,ksl 
vgsl,gsl 
g,s,gls 

SM 
GM 
SM,GM 
GP-GM,G.M: 

sil ML,CL 
chsil,estl ML,CL 
l,chsil{pan) ML,CL,GM 

sil 
sicl 

lfs,ls 
fs,ls,lfs 

sil 
sicl,l,sil 
sicl {pan) 
sil, 1, sicl 

sil 
sicl,cl 

l,vfsl· 
gl 
g ,.gl {pan) 
gsl 

l,sil 
bedrock 

fsl 
chsil 
1 
chsil 

sil,l,shl, 
shsil 

l,fsl 
gl,gsl 
-1, sl 
gl,gsl 
s,gs 

ML,CL 
ML 

SM,SP-SM 
SM,SP-SM 

ML,CL 
ML,CL,CH 
ML,CL,CH 

ML,CL,CH 

ML,CL 
ML,CL 

SM,ML,CL' 
SC,GM,GC 
SC,GM,GC,SM,ML 
SM,GM 

ML,CL 

SM,ML,CL 
SM,ML,CL 
ML 
ML,CL,GM 

GM,SM 

ML,SM 
ML,SM 
ML,SM 
ML,SM 
SM,SP-SM,GM 

K 

0.24 
0.17 
0.3 

0.17 

0.24 
0.17 
0.2 
0.2 

0.32 
0.24 
0.4 

0.43 
0.4 

0:24 
0.2 

0.37 
0.4 
0.5 
0.3 

0.32 
0.3 

0.24 
0.17 
0.3 
0.2 

0.32 

0.28 
0.20 
0.3 
0.3 

_o. 20 

0~24 
0.24 
0.3 
0.2 
.0. 2 

KR 

42 
30 
53 

30 

42 
30· 
35 
35 

56 
42 
70 

75 
70 

42 
35 

65 
70 
88 
53 

56 
53 

42 
30-
53 
35 

56 

49 
35 
53 
53 

35 

42 
42 
53 
35 
35 

!/ Mapping units may be inserted on the basis of the local county soil survey. 

Al.8 lune 1972 

• 

• 

• 



USDA-SCS-NJ--197 2 

TABLE Al-2a EROSION PROPERTIES OF SOILS IN NEW JERSEY 
· LAND RESOURCE AREA 144, R=l75. • Soil Seri.es Local y Typical ·USDA 

(Alpha Mapping Profile Texture, Unified 
Listing) No. (inches) Range System K KR 

Fredon 0-7, 1 ML,CL,SM 0.24 42, 
7-30 sl,fsl SM,.ML,CL 0.3 53 

gsl,gfsl SM,ML,CL 0.2 35 
30-60 s,g GP-GM,SP-SM 0.2 35. 

Hackettstown 0-30 sl SM 0.24 42 
gsl SM,GM 0.17 30 

30-60 · gls ,gsl SM,GM 0.2 35, 

Haledon · o-lo sil,"gsil ML,CL 0.32 56 
10-46 si1;1,fsl, ML,CL 0.3 53 

gsil ,g_l ,gfsl 
46-60 vfsl 1 sl,gvfslSM,SC 0.2 35 

gsl 

Halsey -0-24 1 ML,SM 0.24 42 
24-30 fsl,l,sl SM 0.3 53 
30-:-60 g,gs,s.& g GP,GM,SM,SP 0~2 35 

Hazen 0-12 gs).. ,gl ML,CL 0.17 30 
12-32 gl ML,CL 0.2 35 
32-60 g & s SM .. 0.2 35 • Hero 0..;.10 1 SM,ML,CL 0.24 42 
10-24 fsl,gsl SM 0.2 35 
24-60 s,gs SM,GM 0.2 35 

Hibernia 0-25 1 ML,CL,SM,SC 0.37 65 
gl,stl,vstl ML ,CL ,:SM, SC 0 ._32 56 

\ 25~36 l,scl,sl, ML,CL,SM,SC 0 ._3 53 
gl,gscl,gsl SM,SC,GM,GC 0.3 53 

36-72 gls,gsl,kls SM,GM 0.2 3·5 

Holyoke 0-17 rsil ML,CL 0.24 42 
17+ Bedrock 

Hoo.sic 0-15 gl;gsl SM,GM,ML,CL 0.17 30 
15-26 gsl,vgsl GM,SM,ML,CL· 0.2 ~5 

- 26-60 s & g SW,GW,SM,GM, 0.2 35 
SP,GP 

Kendaia 0-8 sil,J,.,fsl ML 0.28 49 
8-20 sil,l ML,ML-CL 0.4 70 

.20-40 sil,l ML.:...CL,ML,SM 0.4 70 
ML-CL ,·ML, SM 0.3 53 
GM-GC 

Kistler o-14 shsil ML,CL · 0.24 42 
14-:--24 vshsil ML,CL,GM 0.2 35 
24+ slate bedrock 

Lackawana 0-26 1 ML,CL 0.24 42 ·• chsil ML,CL 0.17 30 
26-52 chl(pan) ML,CL 0.3 53 

w Mapping units may be inserted on the basis of the local county_ soil_ survey • 

Al.9 . June 1972 



USDA-SCS-NJ-1972 

TABLE Al-2a EROSION PROPERTIES OF SOILS IN NEW JERSEY 
LAND RESOURCE AREA 144., R=-175 

y • Soil Series Local Typical USDA 
(Alpha Mapping Profile Texture Unified 

Listing) No. (inches) Range System K KR 

Livingston 0-10 si,sicl ML,CL 0.49 86 
10-50 sic ML,CL MH,CH 0.5 88 

Lyons 0-9 vstsil CL,ML,SM,SC 0.28 49 
9-18 sil,fsl,sicl SM,SC,GM,GC, 0.4 70 

ML,CL 
18-40 fsl,cl SM,SC,ML,CL 0.4 70 
40-60 gl ML,CL,GM,GC 0.3 53 

Marksboro 0-10 1 ML,CL 0.24 42 
gl ML,CL,SM,SC 0.24 42 

10-40 l,gsl SM,SC 0.4 70 

Menlo 0-22 1 ML,CL 0.24 42 
gl ML,CL 0.24 42 

22-40 gl(pan) SM,SC 0.5 88 

Middlebury 0-10 fsl SM,SC,ML 0.24 42 
10-50 fsl,sil SM,SC,ML 0.4 70 

Minoa 0-30 sil,fsl ML,CL,SC 0.28 49 
30-60 lfs,sil,lvfs SM 0.2 35 

Nassau 0-7 shsil, chsil,SM,GM 0.20 35 • vsil 
7-16 chsil,vchsil SM, SC ;·GM, GC 0.2 35 

shsil,vshsil 
16+ shale bedrock 

Netcong 0-60 gsl,sl SM,SC 0.24 42 

Norwich 0-6 sil ML,CL 0.32 56 
vstsil · ML,CL 0.28 49 

6-30 chsicl ML,CL 0.3 53 
30-60 vchsil ML,CL 0.3 53 

Oquaga 0-16 vstsl,estl SM 0.20 35 
16-26 stsl SM 0.3 53 
26+ Bedrock 

Otisville 0-10 sl,gsl,gls SM,SP-SM,GP-GM 0.17 30 
10-60 gls,gs SM,SP-SM,GM, 0.2 35 

GP-GM 

Palmyra 0-18 sil,,gfsl ML,CL 0.24 42 
18-24 sil ML,CL 0.2 35 
24-40 g & s SM -0. 2 35 

y Mapping units may be inserted on the basis df the local county 'soil survey. 

• Al.10 June 1972 



• 

• 

• 

Soil Series 
(Alpha 

Listi·ng) 

Parsippany 

Paulina 

Phelps 

Pompton 

Preakness 

Raynham 

Red Hook 

Rhinebeck 

Ridgebury 

Riverhead 

Rockaway 

Rockport 

Roe 

USDA-SCS-NJ-1972 

TABLE Al-2a EROSION PROPERTIES OF SOILS IN NEW JERSEY 
LkND RESOURCE AREA 144, R=l75, 

Local 1/ 
Mapping-

No. 

Typical 
.Profile 

(inches) 

0-7 
7-34 

34-60 

0-21 
21-38 

0-21 
21-45 
45-50 

0-28 
28-60 

0-12 
12-30 
30-60 

0-28 
28-60 

0-10 
.10-35 -
35-60 

0-12 
12-30 
30-40 

0-16 

16-40 
40-60 

0-9 

9-34 

34-60 

0-30 

30-60 

0-10 
10-36 
Rock 

0-10 
10-36 
36.:..60 

USDA 
Texture 

Range 

sil 
cl,sicl,sic 
sicl,cl,l 

l,shl 
shl 

fsl 
sl 
g & s 

sl,fsl 
s & g 

s1,1 
sl 
ls,sl 
gls 

sil 
sil,vfsl 

fsl 
sil 
ls 

Unified 
System 

ML,CL 
ML,CL,CH 
ML,CL,CH 

ML,CL 
ML,CL 

SM 
SM 
SM 

SM. 
SM,GM 

SM 
SM 
SM,SP-SM 

·. GM,SP-SM 

ML,CL 
ML,CL 

SM,SC 
ML,CL 
SM 

sil,sicl ML,CL,0L 
sicl,sic CL,ML 
sicl,sil,vfsl~L,ML 

sl,fsl,l 
vstl,estl 
gl,gsl 
gs,s 

sl 
gsl 
fsl,slgsl, 
gfsl 

SM,ML,SC 
SM,ML,SC 
SM,SC 
SM,GM 

SM,SC 
SM,SC 
SM,SC 

K 

0.43 
.0.4 
0.4 

0.28 
0.2 

0.24 
0.3 
0.2 

0.24 
0.2 

0.28 
0.2 
0~2 
0.2 

0.49 
0.4 

0.24 
0.4 
0.4 

0.49 
0.4 
0.5 

0.24 
0.24 
0.3 
0.2 

0.28 
0.20 
0.3 

ls,s,gls,gs SP--SM,SM,GP-GM 0;2 35 
GM 

1 ML,SM,SC 
gsl,gl,vstl, ML,SM,SC 
vstsl,estsl 
gsl SM,SC 

shsil 
sicl,sic 

1 
l,sil 
fs 

ML,CL 
ML,CL,MH CH 

ML,CL 
ML,CL 
SM 

- 0. 24 
0.17 

0.2 

0.20 
0.4 

0.24 
0.3 
0.2 

KR 

75 
70 
70 

49 
35 

42 
53 
35 

·42 
35 

49 
35 

135 
35 

86 
70 

42 
70 
70 

86 
70 
88 

42 
42 
53 
35 

49 
35 
53 

42 
30 

35 

35 
70 

42 
53 
35 

!/ Mapping units may··be inserted on the basis of the local county soil survey. 

Al.11 June --19~ 



So.il :Seri,es 
(Alpha 

Listing) 

:S.cio 

Sloan 

U.SDA-scs~NJ~.1-972 

TABLE Al-.2.a EEO.SIGN PROPERTIES OF SOIL·s . IN NEW .JERSEY 
LAND RESOURCE AREA 1-4 4, .R=l 7 .5 

Local !./ 
Mapping 

;No .• 

Typical 
Profile 
(Inches) 

·0-40 
40-,6.0 

0-45 
,45-6,0 

sil 
sl 

USDA 
Texture 

Range 

sil, sic'1. 
gs.l 

UnifLed 
System 

'ML,CL 
SM 

ML1CL 
SM' 

K 

D.49 
,o. _3 

.KR 

Stephenst>u.rg :Q-1·9 
19-26 
2,6+ 

'shl _ML \0 .28 4:9 

Swartsw.ood 

'T.ownsbury 

Tunkhannock 

Unadilla 

Valois 

Wallkill· 

Wa,shington 

':Wa:ss.ai.c 

wayl.and 

0-.30 
3:0-.60 

,()-1.3 

13-36 

3,J;)-60 

0-18 
18-32 
32-6-0 

0-1·0 
10,-,60 
£0-7:.0 

,o-:a 
1802:3 

:23-,6:0 

0-14 

14-23 

23+ 

10-7 
7•-:3:8 

.3.8,-'5,0 

,0-11 

ll-22 
22-,6,0 

vshl GM,SM ·O. 2. 
shale bedroc.k 

gfsl,gls,vsts1 SM.,SC .Q'.17 
gf sl,(pan) SM,S.C .Q .. :3 

l 
vstl 
l 
,gl 
•gsl 

,gl ,vgl 
'\r,g:sl 
s;,gs 

v.fsl 
sil,vfsl 
g .& s 

.sh1 

sil 
sil 
muck :& peak 

l ,.sil 
vstl 
1,,:s.Lcl ,.cl 

sil.,l 
,gl ,gsl 
l,sl 
gsi'l 
B.ed.r.ock 

,s:il 
sil 
stratif i.ed I . 
s.il .& -fsl 

si_l,, fsl,,l 
· ,ch:s_il 

l.,.si.l 
.fsl.,sil.,·gl ,(pan) 

SM,ML 
SM,ML 
SM 1 ML,SC 
SM,,Ml·,sc 

.SM 

SM,GM,ML 
GM,SM 
SM.,GMSP ,.GP 

ML,CL 
ML,CL 
SP-SM,GP-GM, 
GW-GM 

ML,CL 

OL.,CL.,ML ,SM.,SC 
.CL,ML1:SM,;SC 
-,OL,Pt 

ML,,C.L 
ML.,CL 
ML,·CL 

ML.,CL 
:SM,SC ,tGM,GC 
.SM,.S:C ,ML.,,CL 
GM.,G.C 

0.24 
,0,.17 
0.4 
·O. 2 
\0. 2 

0.17 
.0.2 
0 .. 2 

0.49 
0.4 
,(!L. 3 

0 .• 17 

o .• 32 
1,0. 4 
{). 4 

,Q .• 3'2 
{),. :2~8 
,@,.:3 

o .• 32 
!@,. 24 
:0 •. 3 
0.2 

,OL-ML,CL •.0 .. :3.2 
ML,.CL ,0 .. 5 
ML,CL,SC.,SM,,GM, ,.0,. 4 
GC 

SM.,ML.,CL 
SM.,ML,CL 
ML,,CL 
SM., SC ,ML.,CL 

0 .• 28 
o .• :w 
0 •. 3 
,0 •. 3 

35 

3·0 
'53 

42 
.30 
7,0 
53 
3!5 

3:0 
35 
:35 

8,6 
7,0 
$3 

30 

56 
/!0. 
710 

56 
,42 
'53 
3.5 

. !/ Mapping 1units ma_y he inserted ,o.n ,the basis of the local county so:il sµ.rv~y .• 

Al..12 June 197.2 

•-

• 



·• Soil Series 
{Alpha 

Listing) 

Whippany 

Whitman 

Woodglen 

Wooster 

Wurtsboro 

• 
.!/ Mapping 

TABLE Al-2a EROSION PROPERTIES OF SOILS IN NEW JERSEY 
LAND RESOURCE AREA 144, R=l75 

Local y Typical · USDA 
Mapping Profile Texture Unified 

No. {Inches) Range System 

0-9 sil ML,CL 
9-60 sil,sicl,sic,ML,CL,CH 

C 

0-10 fsl,sl,lvfsl,OL,SM,ML 
vstl,estsl 

10-40 fsl,sl,l SM,ML-CL 
40-60 gsl SM 

0-10 1 ML,CL 
10:-36 sic.L,c ML ,CL ,MH ,CH. 
36-60 l,cl ML,CL 

0-32 l,sil,cl ML,CL 
gl,chl,gsil, ML,CL 
chsil,gcl,chcl 

32-60 l,sil,chl, ML,CL,SM,SC 
chsil 
gl,gsil 

0-18 fsl SM,SC 
gfsl . SM,SC 

18-60 fsl{pan) SM,SC 
gfsl SM,SC 

units may be inserted on the basis of the local county 

Ale 13 

USDA-SCS-NJ-1972 

K KR 

0.43 75 
0.4 70 

0.24 42 
0.24 42 
0.2 35 
0.2 35 

0.49 86 
0.4 70 
0.4 70 

0.32 56' 
0.3 53 

0.3 53 

0.24 42 
0 .17- 30 
0.3 53 
0.2 35 

S.Jil survey. 

June 1972 



USDA-SC S-NJ--= 19"'1'2 

TABLE Al...:.2b EROSION PROPERTIES OF SOILS IN 'NEW JERSEY 
LAND RESOURCE AREA 148,· R=l75 

. !/ ••• Soil Series Local Typical USDA 
(Alpha Mapping Profile Texture Unified 

Listing) No·. (Inches) Range System K KR 

Abbottstown 0-20 sil ML,CL 0.43 75 
20-38 sil(pan) ML,CL _ 0.4 70 
38-48 shs;i.l ML,CL 0.4 70 

shl SM,GM 0.3 53 

Amwell. 0-10 sil ML,CL,SC 0.32 '56 
gsil ML,CL,SC, ·0.28 49 

10-23 sil,sicl,gsilML,CL 0.3 53 
23-41 gsicl,ksicl ML,CL 0.3 53 

vgsil GM,GC 
41-53 kfsl,gsil, ML,CL,GC 0.3 53 

vgsl 

Annandale 0-1'0 l ML,SM 0.28 49 
gl SM 0.24 42 

-10-32 l,cl,scl ML,CL 0.4 70 
gl,gcl,gscl ML,CL 0.3 53 

32-44 same as 7-32 inches with pan 0.5 88 
44-60 sl SM,ML 0.3 53 

gsl SM,GM 0.2 35 

Athol 0-10 gl SM 0.32 56 
10-,38 sicl,cl ML,CL 0.3 53 

,gel SM,SC 0.3 53 • 38-60 sicl,cl ML,CL 0.3 53 
gsl,gl SM,SC,GM,GC 0.3 53 

Bartley 0-11 l,g ML,CL 0. 3·2 56 
11-32 cl,l,scl ML,CL 0.3 53 
32-42 s1,1 SM,SC -0. 2 35 
42-60 s1,1,gsl,gl SM,SC 0 •. 2 35 

Bedington 0-9 shsil ML,CL 0.32 56 
9-35 shsil,shl ML,CL 0.2 35 

sil · ML,CL 0.3 53 
35-66 vshl -~ vshsil ML 0.2 35 

shsil CL 0.3 53 
66-72 wesh GM 0.2 35 

Berks 0-8 shsil,chsil GM,GC,ML 0.24 42 
·8-20 sh to vshsi·l SM,GM,GC 0.2 35 
20-30 vshsil GM,GC·,SM 0.2 35 
30+ shattered 0.2 35 

shale 
Birdsboro 0-16 sil,l ML,CL,SM 0.28 49 

16-48 sicl,cl CL,ML,SM 0.3 53 
48-60 sl,s,g GM,GC,SM,GW 0.2 35 

sicl,l CL,ML ·o.3 53 

Bowma;nsville 0-8 sil ML,CL 0.43 75 
8-32 sil,l,scl ML,CL 0.4 70 

32-60 sil,scl,sl ML,CL 0.4 70 
s,g 0.3 53 

y Mapping units may be inserted_ on the basis of .the local c·ounty soil survey. 
,. 

Al.1.4 June 1972 



• 

Soil Series 
(Alpha. 

Listing) 

Bucks-

Califon 

Chalfont 

Cokes bury 

Croton 

Doylestown 

Duffield 

Dunellen 

Edneyville 

Hazleton 

USDA-SCS-NJ-1~72 

TABLE Al-2b EROSION PROPERTIES OF SOILS IN NEW JERSEY 
-LAND

0 

RESOURCE AREA 148, R = 17 5 

Local !/ 
Mapping 

No. 

Typical 
Profile 
(Inches) 

0-21 
21-36 
36-52 

0-10 

10-32 

32-44 
44-60 

0-18 

18-50 
50-60 

0-15 

15-25 
25-48 
48-60 

0-:18 

18-36 
36-48 
48+ 

0-20 
60-48 

0-10 

10-36 
36-60 

0-15 

15-38 

38-60 

0-11 

11-39 

39-65 

0-9 
9-40 

40-50 

USDA 
Texture 

Range 
Unified 
System 

sil ML,CL-
sicl, sil ML,CL,MH 
shsil,vshsil ML,CL,GM,GC 

1 ML,SM 
gl,gsil,vstl SM 
l,cl,scl ML,CL 
gl,gcl,gscl ML,CL 
same as·.10-32 but with pa~ 
sl SM,ML 
gsl SM,GM 

sil 
vstsil 
sil,sicl 
shsil,shl 

1 
gl,vstl,estl 
cl,sicl 
l,sl 
gl 

ML,CL 
ML,CL 
ML,CL 
ML,GM 

ML ,cL·,sM 
SM,SC 
ML,CL 
ML,SM 
SM,SC 

sil ML,CL 
vstsil ML,CL 
sil,sicl ML,CL,CH 
shsil,shsicl ML,CL,SMSC 
Shale bedrock 

sil 
sil 
shl 

sil 
vsil,vrsil 
sicl 
sicl 
shsil 

l,sl 
gl,gsl 
l,sl 
gl,gsl 
s,gs 

ML,CL 
ML,CL 
GM,GC 

ML,CL 
ML,CL 
ML,CL,MH,CH 
ML,CL 
ML,CL 

ML,SM 
ML,SM 
ML,SM 
ML,SM 
SM,SP-SM,GM 

estl,gl,stl, ML,SM 
vstl 
s1,1,scl 
gsl,gl,gscl 
gsl 

chl,vstl 
chl 
vchl 

ML,SM,SC 
ML,SM,SC 
SM,GM 

SM,GM 
SM,GM 
GM 

K 

0.32 
0.4 
0.2 

0.28 
0.24 
Oe4 
0.3 
0.5 
0.3 
0.2 

0.43 
0.37 
0.6 
0.6 

0.32 
0.24 
0.4 
0.5 
0.4 

0.43 
0.37 
0.5 
0.4 

0.43 
0.6 
0.4 

0.32 
0.28 
0.3 
0.4 
0.3 

0.24 
0.24 
0.3 
0.2 
0.2 

0.24 

0.4 
0.3 
0.2 

0.24 
0.20 
0.20 

KR 

56 
70 
35 

49 
42 
70 
53 

·88 
53 
35 

75 
65 
105 
105 

56 
42 
70 
88 
70 

75 
65 
88 
70 

75 
105 
70 

56 
49 
53 
70 
53 

42 
42 
53 
35 
35 

42 

70 
53 
35 

42 
35 
35 

y Mapping units may be inserted on the basis of the local county soil survey. 

Al.15 June 1.9.12 



USDA-SCS-NJ-1972 

TABLE Al-2b EROSION PROPERTIES OF SOILS IN NEW JERSEY 

Soil Series 
(Alpha 

Listing) 

Klinesville 

Lamington 

Lansdowne 

Lawrenceville 

Legore 

Lehigh 

Meckesville 

Mount Lucas 

LAND RESOURCE AREA 148, R=l75 

Local y 
Mapping 

No. 

Typical 
Profile 

{Inches) 

0-13 

13-18 
18+ 

0-10 
l'0-23 
23-45 
45-60 

0-14 

14-30 

30-4.S 
45-60 

0-10 
10-26 
26-40 
40-60 

0-28 
28-60 

0-8 
8-24 

24~66 

0-14 

14"'."30 
30-41 
41+ 

0-10 
· 10-31 

31-38 
38-60 · 

0-9 

9-32 
32-60 

USDA 
Texture 

Range 
Unified 
System 

shsil,shl, GM,SM,~C,ML 
shsil,vshsil 
vshsil,vshsl GM,GP. 
Shale, Bedrock 

sil 
sil,sicl 
cl,sil,l 
s, sl, sil,· 

.l,sl 
chl,vstl 
scl,sl 
1 
chsil,gsl 
chsl,gsl,fsl 

l,sil 
cl,sicl 
l,sicl 
shsici 

sil 
·-sil 
sl,vfsl 

gl 
cl 
gcl,gl,gsicl 
l,sil,sicl 
gl,vgl,gcl 

sil 
chsil,vstsil 
chsicl 
chsicl;vchsil 
Shale.Bedrock 

gl 
cl,l,scl, 
sicl(g) 
1 
1 , s c 1 , ( g ,k) 

ML,CL 
ML,CL 
ML,CL 
SM,SP-SM,ML 

SM,SC,ML,CL 
SM,SC,ML,CL 
SM,SC 
ML,CL· 
ML,CL 
SM,SC 

ML,CL 
CL,CH· 
ML,CL 
ML,CL 

ML,CL 
ML,CL 
SM,SC 

SM,GM 
ML,MH,CL 
SM,SC 
ML,CL 
SM-SC 

ML,CL 
ML,CL 
ML,CL 
ML,CL,GM/ 

ML,CL 
ML,-~L,SC 

ML,CL 
ML,CL,SM,SC 

sil ML,CL 
vstsil ML,CL 
l,cl,scl,sicl ML,CL 
·l !iL 
.sl SM-SC 

Neshaminy 0-14 sil ML,CL 
vstsil,gsil ML,CL 

14-54 sicl,cl ML,CL 
scl,sl SM,SC 

54+ Diabase Bedrock 
.!/ Mapping units may be inserted on the basis of the local c~unty 

Al.16 

K 

0.20 

0.2 

0.43 
0.4 
0.(1 
0.3 

0.28 
0.24 
0. 3. 
0.4 
C.3 
0.2 

0.43 
0.4 
0.4 
0.4 

0.49 
0.6 
0.6 

0.20 
0.3 
0.2 
0.3 
0.2 

0.43 
0.37 
0.4 
0.3 

0.28 
0.4 

0.4 
0.3 

0.32 
0.28 
0.3 
0.4 
0.3 

KR 

35 

35 

75 
70 
70 
53 

49 
42 
53 
70 
53 
35 

75 
70 
70 
70 

86 
. _105 

105 

3_5 
53 
35 
53, 
35 

75 
65 
70 
53 

49 
.70 

70 
53 

56 
49 
53 
70 
53 

o.~2 56 
o.~8 49 
o s 53 

• I o.r 53 

soil survey. 

June 1972 

• 

• 



USDA-SCS-NJ_;rg;z 

TABLE Al-2b EROSION PROPERTIES ·Of SOILS:IN NEW JERSEY 
LA1'JD RESOURCE AREA 148, R=l75 '.. 

Soil Series Local· y Typical USDA 
(Alpha Mapping Profile Texture Unified 

Listing) No. , (Inches) Range System K' 'KR 

1 
Nixon 0-12 sil,1,sl ML,CL,SM 0.28 49 

12-45 sil', sicl, cl ML,CL 0.4 70 
45-60 sl,sil,s SM,ML 0.3 54 

gsil,gs SM,ML 0.2 35 

Norton -0-14 sil,l ML 0.32 56 
14-63 sicl ML,CL_ 0.4 70 
63-70. sil ML 0.4 70 

vgl., shl GM ·o.3 53 

Pa;-ker 0-40 vgl,vgsl,gsl, SM,GM,GP 0.17 30 
kl 
estsp 

40-60 vstl,vstls, GM 0.20 35 
stsl,stls 

Parsippany 0-9' 1,_sicl, sil ML 6.43 75 
9-50 sicl,cl ML,CL 0.5 88 

50-60 sicl,cl ML,CL,CH 0.4 70 

Pattehburg 0-7 l,gl,vgl ML,SM,GM 0.32 56 
7-30 ·. vgl,l~cl,scl ML,GM,SM,SC 0.3 53 

30-60 gl,vgl,gsl, GM,SM 0.2 35 • vgsl 

Penn 0-8 1 ML 0.32 56 
shsil ML,CL 0.28 49 

8-30 sil ML,CL 0.4 70 
shsil,sicl SC-SM 0.3 53 

30+ Shale Bedrock 

Pope,__ 0-12 fsl SM 
12-46 fsl,l SM;SC 
46-60 s,sl,gs,gsl, SP-SM,SM,GP-GM,-

vgs,vgsl GM 

Quakerto~n 0-l6 sil ML 0 ~32·.- 56 
chsil. ML 0.28 ·49 

16-32 .. sicl ML,CL 0.3 53 
32-48 chsil,cl ML,CL 0.3 53 
48+ Sandstone'Bedrock 

Raritan 0-14 sir ML,CL 0.43 75 
14-43 cl,sicl ML,CL,CH o_.· 3 53 
43-60. stratified SM,SC 0.2 35 

s,fsl SP,SM 0.2 35 
c,sil,l ML,CL,CH 0.3 53 
g GM 0.3 53 

y Mapping units ma-y be inserted on the basis of the local county soil survey 

Al.17,. June 1972 



USDA-SCS-NJ-f9'7'2 

TABLE Al-2b EROSION PROPERTIES OF SOILS IN NEW JERSEY 
LAND RESOURCE AREA 148, R=l75 

Local • Soil Series .!/ Typical USDA 
·(Alpha 'Mapping Pro:f:ile Texture Unified 

· Listing) No. (Inches) Range System K KR 

.Readington 0-12 sil ML,CL 0.43 75 
12-40 sil,sicl SM,SC,ML,CL 0.4 70 
40-50 sil ML,CL 0.4 70 

v,sh,sil GM ' 0. 3 53 
50+ Shale Bedrock 

Reaville 0-13 sil ML,CL 0.43 75 
shsil ML,CL 6.37 65 

· 13-23 shsil ML,CL 0.3 53 
GM,GC 0.3 53 

23+ Shale and Silstone 
Bedrock 

Riverhead 0-9 sl SM,SC ·0.28 49 
gsl SM,SC 0.20 35 

9-:-34 fsl,slgsl,gfslSM,SC 0.3 53 
34-60 ls,s,gls,gs SP-SM,SM,GP-GM 0~2 35 

GM 

Rowland . 0-44 sil,l ML,CL 0.43 75 
sicl SM,SC 0.4 70 

44-60 strat_if ied. SM,GM 0.3 SJ 
s & g SP,GM 0.2 35 
sil ML 0.4 70 ·• Tioga 0-9 fsl ML,CL,SM 0.49 86 

9-24 sil,'l,:f:sl ML,CL,SM 0.4 70 
24-60 vgls SM,GM 0.2 35 

Turbotville 0-50 l,sil ML,CL 0.43 75 
.50-60 l,s1· ML,SM 0.3 53 

Washington· 0-9 l,sil ML,CL . 0. 32 56 
vstsl ML,CL 0.28 49 

9-60 l,sicl,cl . ML,CL 0.3 53 

Watchung 0-9 . sil ML,CL 0.43 75 
9-46 c,cl,sicl ML,CL,CH· 0.4 10· 

46-60 sil, sicl, 1. ML,CL 0.4 70 

Whippany 0-10 sil ML,CL 0.43 75· 
10-60 sic,c,sicl ML,CL,CH,MH 0.5 88 

y Mapping units may be inserted on the basis of the local county soil survey. 

June 1972 
Al.18 



• 
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Soil Series 
(Alpha 

Listing) 

Adelphia 

Atsion 

Aura 

Barclay 

Bayboro 

Berry land 

Bertie 

Bibb 

Chillum 

Coleman town 

Collington 

Colts Neck 

USDA-SCS-NJ-1 g-'1''2 

TABLE.Al-2c EROSION PROPERTIES OF SOILS IN ·NEW JERSEY 
LAND RESOURCE AREA 149, R =200 

Local y 
Mapping 

No. 

Typical 
Profile 
(Inches) 

0.14 
14-37 
37-60 

0-:-16 
16-60 

0-13 

13-59. 

59-72 

0-14 
14-40 
40-60 

0-14 
14-64 

0-12 
12-72 

0-14 
14-40 
40-60 

0-28 
28-60 

0-28 
28-60 

0-14 
'14-30 
-30-60 

0-13 

13-32 
32-60 

0.14 

14-34 
34-60 

USDA 
Texture 

Range 

sl,fsl,l 
l,scl,fsl 
sl,ls 

s,fs 
s,ls 

sl,l 
gl,gsl 
ls 
scl 
gscl,gsl 
scl,sl 
gsl,gcl 
ls 

fsl,lfs 
vfsl,fsi 
fs,lfs 

sl,l,sil 
c,cl,si~ 

s,fs 
s,ls,sl 

sil,l 
sil,sicl,l 
stratified 
sl,l,ls 
gsl 

Unified 
System 

ML ,_CL , SM, SC · 
SM,SC,ML,CL 
SM 

SP,SP-qM 
SP,SP-SM 

SM,ML,CL 
SM,SC 
SP-SM,SM 
SM,SC 
GM,GC 
SM,SC 
SM,SC,~M,GC 
SP-SM 

SM 
SM 
SM,SP-SM 

ML 
CH,CL,MH. 

SP,SP-SM 
SP,SP-SM 

ML,CL 
ML,CL 
SM,SC,ML 

SM 

sl to sicl ML,CL,SM 
highly variableSM,GM,CL 

sil• 
gscl,gl 
gsl 

1 
SC~ scl 
s1·, cl, scl 

sl,fsl 
ls 
scl,c'i,si,l -
sl,ls 

sl 
ls 
scl,sl,l 
sl 

ML,CL 
SM,SC 
GM 

ML,CL,SM 
·CL,CH,MH 
SC,ML,CL 

SM,SC,ML 
SM 
SC,SM,ML,CL 
SM,SC 

SM 
SM 
SM,SC 
SM 

K 

0.32 
0.4 
0.2 

0 .17 
0.2 

0.43 
0.32 
0.28 
0.4 
0.3 
0.4 
0.3 
0.2 

0.49 
0.4 
0.3 

0.37 
0.2 

0.17 
0.2 

- 0. 37 
0.4 
0.3 

0.2 

0.32 
0.20 

0. 3_2 
·o. 3 
0.2 

0.43 
0,. 4 -
0.4 

0.28 
0.20 
0.4 
0.2 

0.28 
0.20 
0.4 
0.3 

KR 

64 
80 
40 

34 
40 

86 
60 
40 
80 
60 
80 
60 
40 

98 
80 
60 

74 
40 

34 
40 

74 
80 
60 
40 

64 
40 

64 
60 
40 

86 
80 
·80 

56 
40 

.80 
40 

56 
40 
80 
-60 

,. y -Mapping uni ts may be inserted on the basis of the local county soil ,survey. 

Al.19 
June 1.972 



Soil Series 
(Aipha 

Listing) 

Donlon ton 

Downer 

Dragstort 

Elkton 

Evesboro 

Fallsington 

Fort Mott 

Freehold 

Freneau 

Galestown 

Hammonton 

Holmdel 

Howell 

Keansburg 

USDA-SCS-NJ-~T977 

TABLE Al-2c EROSION PROPERTIES OF SOILS IN NEW JERSEY 

Local 
Mapping 

No. 

tAND RESOURCE AREA 149, R=200. 

!./ Typical 
Profil~ 
(Inches) 

0-12 
12-40 
40-60 

0-16 

16-30 
30-60 

0--14 
14-30 
30-60 

0-10 
10-36 
36-60 

0-60 

0-14 
14-35 
35-50 

0-24. 
24-40 
40-60 

0-14-

14-32 
32-60 

0-60 

0-60 

0-18 

18-36 
36-60 

0-14 
14-36 
36-60 

0-14 
14-35 
35-60 

0-30 
30-60 

USDA 
-Texture 

Range 
Unified 
System 

fsl ML,CL,SM,SC 
sc,cl,sic : CH,CL,ML 
sc , i9 l .' c 1 , 1 s SM, SC , ML, CL 

sl 
ls 
sl 
s ,ls · 

fsl,sl,lfs 
sl,scl 
ls·, lfs 

SM,SP-SM 
SM 
SM 
SP,SP-SM 

SM, SC,ML·. 
SM,SC,CL 
SM 

K 

0.43 
0.4 
0.3 

0.28 
0.20 
0.3 
0.2 

0.28 
·0.3 
0.2 

$il,sl,l ML,CL,SM 0.43 
sic,c CH,CL,MH 0.4 
sic,sicl,scl,cSC,SM,CL,CH,MH 0.4 

ls,s,fs 

sl,fsl,l 
scl,sl 
s,ls,sl 

s,ls 
sl 
s 

fsl,sl,l 
ls,lfs 
sl,scl 
stratified 
ls,fsl 

s1,1 

ls,s 

sl 
ls 
sl 
s,ls,gs,g1s 

fsl,sl;l,lfs 
sl,scl,l 
ls,sl 

fs1,·1 
cl,sicl 
c,sic,sicl 

sl,fsl,l 
s1,1 

SM,SP 

SM,SC,ML 
SM,SC,ML 
SM,SP-SM 

_SP-SM,SM 
SM 
SP-SM,SM 

SM,ML 
SM 
SM,SC 
$M 

SM,ML 

SM,SP 

SM 
SP-SM,SM 
SM 
SP-SM,SM 

SM,ML 
SM,SC 
SM 

SM,ML,CL 
CL 
MH,ML,CL 

SM,ML,SC 
SM 

0.17 

0~28 
0.3 
0.2 

0.20 
0.3 
0.2 

0.28 
0.20 
0.4 
0.2 

9.28 

0.17 

0.28 
0.20 
0.3 
0.2 

0.28 
0.4 
0.2 

0.43 
0.4 
0.3 

0.28 
0.3 

KR 

86 
80 
60 

56 
40 
60 
40 

56 
60 
40 

86 
80 
80 

34 

56" 
60 
40 

40 
60 
40 

56 
40 
80 
40 

56 

34 

56 
40 
60 
40 

56 
80 
40 

86 
80 
60 

56, 
60 

y Mapping units may be inserted on the basis of the local county ·soil survey. 

Al.20 June 1972 
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USDA-SCS-NJ-1,9,,7 2 

TABLE Al-2c EROSION PROPERTIES OF SOILS -IN NEW JERSEY 
LAND RESOURCE AREA 149, R=200 

Soil Series 
(Alpha 

Listing) 

Keyport 

Local y 
Mapping 

No. 

Sandy Substratum 

Klej 

Kresson 

Lakehurst 

Lakeland 

Lakewood 

.Lenoir 

Sandy Substratum 

Leon 

Lenoir 

Lincroft 

Marlton 

Matapeake 

Mat,awan 

Mattapex. 

Matlock 

Typical 
Profile 
(Inches) 

0-10 
10-44 
44-72 

44-72 

0-40 
40-60 

0-10 
10-45 
45-60 

0-60 

0-60 

0-10 
10-60 

40-72 

0-16 
.16-60 

0-10 
10-40 
40-60 

0-60 

0-14 
14-45 
45-60 

0-16 
16-34 
34-60 · 

0-20 
20--60 

0-14 
14-40 
40-60, 

0-10 
10-35 
35-60 

USDA 
Texture 

Range 

sil,l,fsl,sl 
c,sic,cl 
sicl,sic 

scl,sl 

ls,fs 
ls,fs,lfs,sl 

l,sl,ls,fsl 
sc,scl 
sl,l 

s,fs 

ls,lfs,s 

s,fs 

Unified 
System 

SM,ML 
CL,CH,MH 
CL,ML,MH 

SM,SC,ML;CL 

SM,SP-SM,SP 
SM,SP-SM,SP 

K 

0.43 
0.4 
0.4 

0.3 

0.17 
0.2 

ML,CL,SM,SP-SM 0.43 
ML,MH,CL,CH 0.4 
SM,SC,ML,CL 0.3 

SP,SP-SM 

SM,SP 

SP,SP-SM 

sil,l,fsl SM,ML 

0.17 

0.17 

0.17 

0.43 
0.4 · sicl,c,sic,cl CL,CH,ML,·MH 

scl,sl 

s 
s;ls 

l,sil 
c,sic,cl 
cl,sicl 

ls,s 

sl,fsl 
sc,scl 
sl,sc1· 

sil,fsl,l 
sil,sicl 
s,ls,sl,l 
gs 

sl,ls,fsl 
cl,scl,sc,sl 

sil,l 
sicl,sil,cl 
sl,ls,s,l 
gs 

1 
sc,scl 
sl,l 

.SM,SC,ML,CL 

SP,SP-SM 
SP,SP-SM 

ML,CL 
CL,CH,MH 
CL,MH,ML 

SM,SP-SM 

SM,SC 
ML,CL,MH,CH 
SM,SC,CL,ML 

ML-SM,CL 
ML,CL 
SM,SC,CL,ML 

SM,SC 
CL,SC,SM 

ML,CL 
ML,CL 
SM,SC,CL,ML 

ML,CL 
ML,CL,MH,CH 
SM,SC,ML 

0.3 

0.17 
0.2 

0.43 
0.4 
0.4. 

0.17 

0.43 
0.4 
0.4 

0.32 
0.4 
0.3 

0.32 
0.4 

0.37 -
0.4 
0.2 

0.43 
0.4 
0.3 

KR 

86 
80 
80 

60 ~/ 

34 
40 

86 
80 
60 

34 

34 

34 

86 
80 

.60 ~/ 

34 
40 

86 
80 
80 

34 

86 
80 
80 

64 
80 
60 

64 
80 

74 
80 
40 

86 
80 
60 

l/ Mapping units may.be inserted on the basis of the lo'cal county soil survey. 
~/ Data for sandy substratum .. 

Al.21 June 1972 



Soil Series 
{.Alpha 

Listing} 

Monmouth 

Nixonton 

Osier 

Othello 

Pasquotank 

Pember tori 

Plummer 

Pocomoke 

Portsmouth 

Rutlege 

St. Johns 

Sassafras 

Shrewsbury 

Tinton 

Weeksville 

USDA-SCS-NJ-=-rn2 

TABLE Al-2c EROSION PROPERTIES OF SOILS IN NEW JERSEY 
LAND RESOURCE AREA 149, R=200 

Local .!/ 
Mapping 

No. 

Typical 
Profile 

{Inches} 

0-11 
11-40 
40-60 

0-14 
14-40 
40-60 

0--60 

0-14 
14-34. 
34-60 

0-30 
30-60 

0-24 
24-34 
34-60 

0-46 
46-60 

0-28 

28-60 

0-26 
26-60 

0-18 
18-60 

0-12 
12-72 

0.14 

14-36 
36-60 

0-14 
14-30 
30-60 

0-24 
24-60 

0-14 
14-44 
44-60 

USDA 
Texture 

Range 

fsl,l,lfs 
sc,scl 
sl,scl,sc 

fsl,lfs 
vfsl,fsl 
lfs,ls 

s,fs,ls,lfs 

Unified 
System 

SM,SC,ML,CL 
CL,SC 
SM,SC 

SM 
SM 
SM,SP;...SM 

SM,SP-SM 

sil,l,fsl,siclML,CL 
sicl,sil ML,CL 
sl,ls,scl SM,SC,CL 

vfsl,fsl 
vfsl,sl,ls 

s,ls 
sl 
s,ls 

s,fs,ls,lfs 
sl,scl 

sl,l,fsl,ls, 
lfs 
ls,s 

sil 
fs,cos 

ls,lfs 
s,fs,ls,lfs 

s 
s,ls,sl,gs 

fsl,l,sl 
ls,lfs 
gsl 
scl,sl,l 
sl,ls,fsl 
gsl,gls 

sl,fsl,l 
scl,sl 
s,ls,sl 

s,ls 
s,ls 

fsl 
sil,fsl 
vfsl,fsl,scl 

ML,SM 
ML,SM 

SM,SP-SM 
SM,SC 
SM,SP-SM 

SM,SP-SM 
SM,SC 

SM,ML 

SM,SP-SM 

~L,CL 
SP,SP-SM 

SM,SP-SM 
SP-SM,SP,SM 

SP,SP-SM 
SP,SP-SM 

SM,ML 
SM 
SM,SP 
SM,SC,CL,ML 
SM 
SM,SP,SP-SM 

SM,ML 
SC,SM,CL 
SM,SP-SM 

SM,SP-SM 
SM,SC,SP-SM 

ML,SM 
ML,SM 
ML,CL,SM 

K 

0.43 
0.4 
0.3 

0.49 
0.4 
0.2 

,0 .17 

0.37 
0.4 
0.3 

0.49 
0.2 

0.20 
0.2 
0.2 

0.17 
0.30 

0.28 

0.2 

0.28 
0.2 

0.17 
0.2 

0.17 
0.2 

0.28 
0.20 
0.24 
0.3 
0.2 

0.28 
0.3 
0.2 

0.20 
0.20 

0.49 
0.4 
0.4 

KR 

86 
80 
60 

98 
80 
40 

34 

74 
80 
60 

98 
40 

40 
40 
40 

34 
60 

56,, 

40 

56 
40 

34 
40 

34 
40 

56 
40 
48 
60 
40 

56 
60 
40 

40 
40 

98 
80 
80· 

!/ Mapping units may be inserted on the basis of the local county soil survey. 
Al.22 June 1-9-~2 
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'Soil Series 
(Alpha 

Listing) 

Westphalia 

Woodsmansie 

Woodstown 

USDA-SCS-NJ-1IT2 

TABLE Al-2c EROSION PROPERTIES OF SOILS IN NEW JERS-EY 
LAND RESOURCE AREA 149,,R=200 

Local !/ Typical USDA 
Mapping Profile ·Texture Unified 

No. (Inches) Range System K KR 

0-14 fsl,lfs .SM,ML 0.49 98 
14-28 fsl,lfs, SC,SM,ML 0.4 80 

vfsl 
28-60 fs,lfs,fsl SM,ML,SP-SM 0.3 60 

0-17 s SM,SP-SM 0.20 40 
, 17-30 sl SM,SC 0.2 40 
30-60 s,ls,sl SM,SP-SM 0.2 40 

0-14 sl, f'sl, 1 SM,SC,ML 0.28 56 
ls SM 0.20 40 

14...:36 scl,l,sl SM,C4,SC,ML 0.4 80 
36-60 s,ls,sl t, SM,SP-SM 0.2 40 

gsl,gls SM,SP-SM 

!/ -Mapping units may be inserted on the basis of the local county soil survey~ 

Al.23 June 1972 



. 
I\.) 

PERCENT 
SLOPE 

o. 5 

1. 0 

2. 0 

3, O 

4. 0 

5. 0 

6, O 

7. 0 

8.0 

9. 0 

10. 0 

11. 0 

12 .o 

., 3, O 

14,0 

15. 0 

20.0 

25. 0 

30.0 

35.0 

40. 0 

so.a 

• 

10 

0.03 

o. 04 

0.07 

o. 10 

o. 13 

o. 17 

0,21 

D.26 

0. 3 I 

o. 37 

0,44 

D. 50 

D. 58 

o.65 

0, 74 

0,82 

I. 33 

I, 95 

2, 70 

3, 56 

4. 55 

6.88 

15 20 ,, 
0.04 0,05 0,05 

0.05 0.06 0.07 

o:oa o. 10 o. 11 

o. 12 0.14 o. 15 · 

O. I 6 o. 19 0.21 

0,21 0,24 o. 27 

0,26 0.30 0.34 . 

o. 32 0,37 o.41 

0.39 0,44 0.50 

0.46 o. 53 0.59 . 

o. 53 o.G2 o.69 

0.62 o. 71 a.Bo 

D. 7D D.8 I o. 91 

0.80 o. 92 1.03 

o. 90 1.04 I. 17 

1.01 I, 16 I. 30 

1.62 1,88 2. 10 

2. 39 2. 76 3. 09 

3. 30 3.82 4.27 . 

4. 36 s. 04 s._64 

5. 57 6.44 7. 2J 

8.43 9. 73 10.89 

30 .ss 4U ,u t:)Q 

0,06 0.06 0,07 0. 07 0.08 

a.ca o. 08 0.09 o.ro o. 11 

o. 12 o. 13 0.14 o. 15 0, 17 

o. 17 o. 18 o. 19 0,22 0,24 

o. 23 0.25 0.26. 0.29 0.32 

0,29 o. 37 0.34 o. 39 0.42 

o. 37 0,40 · 0.43 o.48 0,52 

0,45 0,49 0.52 0.58 0.64 

o. 55 o. 59 o.63 · 0. 70 0.77 

0.65 o. 70 o. 74 o.83 D.91 

o. 75 0,82 o.87 0,97 1.07 

0,87 0,94 1.00 I, 12 ·I. 23 

I .00 1.08 1.15 I ,:.?9 I ,41 

I. I 3 I. 22 I. 30 1.46 1.60 

I .28 1.38 1.47 I ,65 1.81 

I .42 I. 54 1,64 1,84 2. 01 

2. 30 2.48 2.65 2,97 3,25 

3. 38 3.66 3.90 4. 37 4. 79 

4.68 5. 05 5.40 6.04 6.62 

6. 18 6.68 7. 13 7,97 8. 74 

7 .89 !:l. :,2 9. 10 10. 18 11,56 

11.93 12.89 13, 76 15.40 16.88 

TABLE Al-3 

ADJUSTMENT FACTORS (LS) FOR SLOPE PERCENT AND SLOPE LENGTH 

SLOPE LENGTH (FEET) 
/Z,b oo ~u 1uO I lU 140 ·IOU lt:SO ZOU 

0,09 0.09 O. I 0 0. II o. 12 o. 12 o. 13 0.14 o. 15 

o. 12 0.12 o. 13 0. f4 o. 15 o. 16 0.17 o. 19 0.20 

0;18 o. 19 0.20 0,21 0.24 · 0.2s o. 27 . 0,29 0.30 

0,26 0.27 0.21 o. 31 0.34 0.36 o. 39 0.41 0.43 

o. 35 o. 37 0. 39 o.41 0.45 0,49 o. 52 o. 56 0,59 

o.46 0,48 o. 51 o. 54 o. 59 o.63 o.68 0,72 o. 76 

o. 57 0.60 · o.64 o.67 o. 74 0,80 o.Bs 0,90 0,95 

0. 70 o. 74 o. 79 0.83 o. 91 0.98 1.05 I. 11 I. 17 

Q.85 0.89 o. 95 0.99 I ,09 1. 18 1.26 1.33 1.41 

1.00 1.05 I. 12 1. 18 1. 29 1. 39 1.49 1.58 1.67 

1. 17 1. 23 1,31 I. 38 I.:, I 1.63 1. 74 1.85 . 1.95 

I. 35 1.42 I, 51 I. 59 I, 74 I .88 2. 01 2, 13 2. 25 

I. 5:,, 1.63 I. 7) 1.62 I 2. 15 2. 30 2.44 2.57' 

I. 76 1.84 1.96 2.06 2.26 2.44 2.61 2.77 2.92 

1.99 2. 08 2. 21 2 .33 2. 55 2. 76 2. 95 3. 13 3,30 

2. 21 · 2. 32 2 .46 2.60 2 .84 3. 07 J.~8 . 3.48 3.67 

3. 58 3. 75 3. 98 

5,26 5. 52 5.86 

7. 27 7 .63 8. 10 

9.61 10. 08 10. 70 

12, 27 12 .87 13.66 

18, 55 19.47 20.&7 

--: 

• 

uu L'+U Zt>U LOv 

o. 16 . 0.16 o. 17 0 •. 18 

0.21 0.21 0.22 0.23 

o. 32 0. 33 · 0,35 · o. 36 

0.45 0.48 0,49 o. 51 

0.61 0.64 0,67 0,69 

0.80 0.83 0,86 0,90 

I ,00 1.04 1.09 1. 13 

1.23 . I. 28 I. 33 1. 38 

1 .48 1.54 1.60 1.66 

1. 75 1.82 1.90 1.97 

2.04 2 .• 13 2.22 2. 30 

2. 36 2.46 2.56 2.66 

2, 70 2.tl2 2. 93 3.04 

3UO 350 400 500 bOO 700 

o. 18 · 0.20· 0.21 0.24 o. 26 0,28 

0,24 0.26. 0,28 0.31 0,34 o. 36 

0,37 0.40 0.43 0,48 o. 53 o. 57 

0,53 o. 57 0.61 0.69 o. 75 0.81 

0.72 0.77 0.83 0.93 I ,01 1 ;09 

0,93 1.00 1.07 I .20 1.31 1.42 

I. 17 1.26 1.35 1.51 1.65 I, 78 

1.43 1. 55 I ,65 1.8~ 2.02 2. 19 

1.72 1.86 1.99 2.22 2.44 2 ,63 

2.04 2.20 2.36 2.63 2.84 3. 12 

2.38 2. 57 2. 75 3.08 3, 37 3 .64 · 

2. 75 2. 97 3. 18 3.55 3,89 4.21 · 

3. 15 3.40 3.64 4.07 4.45 4.81 

(LS) = VL \0.76 + 0.54s + o,076s 2J 
To'o 

tsOO 900 I 000 

0.30 o. 32 0. 33 

0,39 0,41 :J.44 

0,61 o.64 o.6d 

o. 87 o. 92 : . ;•7 

1. 17 I .24 i. 3 I 

1. 52 1.61 1. 7, 

1.91 2. 02 · 2 13 

2.34 2.46 2 .61 

2.81 2. 98 '3. 14 

3. 33 3. 53 3. 72 

3.89 4. 13 4. 35 

4. so 4,77 ;. 03 

s. 14 5.45 s. 7; 
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TABLE A 1.-4 
COVER INDEX FACTOR Cc 

CONSTRUCTION SITES . 

TYPE OF COVER 

None (fallow ,round) 

Temporary Seedings (90-/4 Stand): 

Ryegrass (perennial type) 
Ryegrass (annuals) 
Sma 11 grain 
M111et or sudan grass 
Field bromegrass 

Permanent Seedings (90°/o stand) 

Sod (laid immediately) 

Mulch: 

Hay rate of applic~tion tons per.acre: 

Small grain straw 
Wood chips 
Wood cellulose 
Fiberglass 

1/2 
1 

' 1½ 
2 
2 
6 
1 3/4 
1/2 

Asphalt emulsion (1250 gals/acre) 

FACTOR Cc 

Oo05 95 
Q O 1 90 
0.05 95 
Do05 95 
0.03 97 

Oo01 99 

0.01 99 

0.25 75 
0. 13 87 
0.07· 93 
0.02 98 
0.02 98 
0.06 94 
0. 1 90 
0.05 95 

0.02 98 

Fiber matting, excelsior, gravel and stone may also be used as protective 
cover. 

*Pet cent soi) loss reduction as compared with fallow ground. 

Al.25 
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TABLE Al-5 

PRACTICE FACTOR Pc OR SURFACE CONDITION FOR CONSTRUCTION SITES 

SURFACE CONDITION WITH NO COVER 

Compact and smooth, scraped with 
bulldoz.er or scraper up and down 
hill 

Same condition, except raked with 
bulldozer root rake·up and down 
hill 

Compact and smooth, scraped. with 
bulldozer or scraper across·the 
slope 

Same condition, ~xcept raked with 
bulldozer root rake across the 
slope 

Loose as a disced plow layer 

Rough irregular surface equipment, 
tracks in all directions 

Loose with rough surface greater 
than.· 1.2" depth 

Loose with smooth sui!ace greater 
than 12" depth I 

! 
I 

i 

*Values based on estim~tes 

Al.26 

FACTOR Pc* 

1.3 

1.2. 

1. 2 

0.9 

1.0 

0.9 

0.8 

0.9 

• 

• 
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IV 
-...J 

c.i 

::s 
CD 
...... 
I.O 
-...J 
IV 

• • 
TABLE Al-6 

ADJUSTMENT FACTOR M FOR ESTIMATING MONTHLY AND PORTIONS OF ANNUAL SOIL LOSS 
FOR NEW JERSEY 

Starting 
ENDING MONTHS 

Months Jan Feb Mar Apr May June July Aug- Sept 

Jan 0 0.02 0.04 0.06 0.10 0.20 0.35 0.55 0.76 
Feb 0.98 0 0.02 0.04 0.08 0.18 0.33 0.53 0.74 
Mar 0.96 0.98 0 0.02 0.06 0.16 0.31 0.51 0. 72 
Apr 0.94 0.96 0.98 0 0.04 0.14 0.29 0.49 0. 70 
May 0.90 0.92 0.94 0.96 0 0.10 0.25 0.45 0.66 
June 0.80 0.82 0.84 0.86 0.90 0 0.15 0.35 0 .-56 
July . 0. 65 0. 6-7 0.69 o. 71 0. 7 5 0.85 0 0.20 0.41 
Aug 0.45 0~47 0.49 0.51 0.55 0.65 0.80 0 0.21 
Sept 0.24 0.26 0.28 ·o.3o 0.34 0.44 0.59 O·. 79 0 
Oct 0.14 0.16 0.18 0 .,20 0.24 ·0.34 0.49 0.69 0.90 
Nov 0.07 0.09 0.11 0.13 0.17 0.27 0.42 0.62 0.83 
,Dec 0.03 0.05 0.07 0.09 0.13 0.23 0.38 0.58 o_. 79 

.. 

All dates in'the table are as of the 1st qf each month, read from left to_ right. 
M=l.O for one full year. 

Example: Given KR=-70. (LS) ;,,,, 1.2 What is soil loss for month of July? 

Et=70 x l.2=84.0 tons per acre per year. 

Et for July=84x0.2=17 tons per acre for July on the average 

: 

Oct 

0.86 
0.84 
0.82 
0.80 
0.76 
0.66 
0.51 
0.31 
0.1-0 

0 
· 0. 93 
0.89 

• 
Nov Dec 

0 . .93 0.97 
0 o·91 0.95 
0.89 0.93 
0.87 0.91 
0.83 0.87 
-0. 73 0. 77 
0.58 0.62 
0.38 0.42 
0.17 0.21 
0.07 0 .11 

0 0.04 
0.96 0 

What is the soil loss if construction begins on the first of May and sod is ~stablished on disturbed areas 
by September 1st? 

Et May to Septmeber=84 x 0.66=55 ·tons per acre. 



TABLE Al-7 

APPROXIMATE WEIGHTS OF SOILS IN LBS. PER CUBIC F't'. AND CONVE;RSION FACTORS 

Soils 

Sands and loamy sands 

Sandy loam 

Fine sandy loam 

Loam 

Silt loam 

Silty clay loam 

Clay loam 

Silty, sandy clay 
and.clay 

Aerated Sediment 

Saturated Sediment 

Volume Wt. 
lb./cu. ft. 

llO 

105 

100 

90 

85 

80 

75 

70 

so* 
60* 

Conversion Factors 
Ac. Inches Ac. Ft. 

0.005 

o .-0052 

0.0055 

0.0061 

0.0065 

0.0069 

0.0073 

0.0079 

0.0069 

0.0092 

0.00042 

0.00044 

0.'00046 

0.00051 

0.00054 

0.00057 

0.00061 

0.'00066 

0.00057 

0.00077 

Tons to 
Cu. Yds. 

0.67 

0.71 

0.14 , 

0.82 

0.87 

0.93 

0.99 

0.93 

1.24 

• 

*These.are the approximate aerated and saturated weights to be used at damage sites. • 
(Streams or reservoirs) 

• 
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TABLE Al-8 

-FACTORS FOR MODIFYING 'THE SOIL toss EQUATION TO OBTAIN ESTIMATES BASED ON 
PROBABII.iI'rY AND S-INGLE STORM SOIL LOSS 

Probability Single Storm 

One Exceeded 
Year Factor Onc-e In Factor 
In {Years) 

2 0.9 1 0.2 
5 1.25 2 0.3 

20 1. 70 ,5 0.4 
10 0.5 
20' 0.7 

· Example: The average annual soil loss from a critical sedim~nt source area was 
computed to be 1'00 tons_per acre per year. 

One year in 5 this loss could be: 100 x 1~25 = 125 tons per acre, or one year in 
~O the---lC?.§_$ could be: 100 x 1~ 7 = 170 tops per acre. 

A single storm that may take place once in 10 years could cause a soil loss of 
100 x 0.5 = 50 tons per acre. If the single ~term is one that occurs once in 2 years, 
the loss might be: 100 x 0.3 = 30 tons per acre • 

Al.29 June 19-72 
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APPENDIX A2 

SUGGESTED REQUIREMENTS, GUIDELINES AND PROCEDURES 
FOR 

PREPARING AND IMPLEMENTING "STA.~DARDS FOR SOIL ERos;rnN AND 
- SEDIMENT CONTROL IN NEW JERSEY" 

PART I - Needed by the reviewing agency (usually the local soil conservation 
district) 

1. Three copies. of the preliminary subdivision plan on maps with 
a scale of l" = 200', or other agreed upon scale, along with a 
request for review. Figure A2-I,"Request for Review Form",may 
be used. 

2. Proposed layout with exact location referenced to a county map. 

3. Contours at a two-foot interval, or other agreed upon interval, 
showing present ground elevation. 

4. Location of present and proposed drains and culverts with their 
discharge capacities and velocities. 

5. Conditions below outlets and supporting computations for 4 above. 

6 ·- Site grading plan showing proposed cut and fill areas and sheet 
profiles of these. 

7. Soils maps, soils interpretations and other resource data used 
or cite reference to data used. 

8. Delineation of area subject to flooding from 100 year storm, if 
any, in compliance with the Flood Plains Act (NJSA 58:16A) 
or municipal zoning that might apply. 

9. Proposed-schedule and sequence of development, planned starting 
time by month, areas to be disturbed and length of time to be 
disturbed, pianned finish time. 

·10. Proposed erosion and sediment control measures from "Standards 
for Soil Ersoion and Sediment Control in New Jersey". 

11. Proposed maintenance of erosion and sediment control measures 
during and following-construction activities. 

PART II -Review Procedure 

1. Check.plans ag~inst soils and other applicable resource data 
for the following. 

a. 
b. 
c. 
d. 
e. 
f. 
g. 

h. 

i. 
j • 

Flood plains 
Erosion and sediment problems 
Wetness or high water table 
Slope hazards or stability 
Bedrock 
Off-site problems 
Vegetative establishment and maintenance 
problems 
Structural establishment and maintenance 
problems 
Storm water management needs 
Compatability .with the surrounding environment 

A2.l Rev. January 1974 



2. Field check apparent trouble spots as needed but not necessarily 
the whc:,le plan. 

3. Identify any needed changes in proposed vegetative·or engineering 
practices. • 

4. Make notes of changes on the plat itself (preferred) 
attached sheet. 

or on an 

5. If practices are added, attach or reference these to the 
applicable sections of "Standards for Soil Erosion and Sediment 
Control in New Jersey". 

6. Review proposed schedule and sequence of implementation and 
comment. 

7. Review off site effects and comment. · 

8.' Review compatability of the development with surrounding 
environment and comment. 

9. Write general notes (how to do it) if they will help clarify 
recommendations; stick to facts,not opinions. 

10. Review maintenance notes and comment. 

11. Suggest other reviews that may be required by agencies such as 
Environmental Protection, Health, Planning, Transportation 
and others. 

PART III -Follow up by reviewing agency 

1. Return set of plans and the review summary to the sender. 

2. Perform sufficient on site follow-up to determine if review detall • 
is adequate. 

3. Determine if trainifig of developers, inspectors or ·others is 
required and assist with such training. 

A2.2 
Rev. January 1974 • 
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FIGURE A2-I 

REQUEST FOR APPROVAL FORM 

Gentlemen: 

The enclosed Sediment Control Plan, supporting documents, drawings and computa-
tions are respectfully submitted for your approval. 

Legal Title: ______________ _ 

Type Zoning: _______________ _ 

Size of Tract: ---------------
Preliminary Plan 

Owner (s) : ________________ _ 

Address: 

Phone: 

Location of Tract: -------------

Document (s) submitted: 

Major Soils (Soil Survey Sheet(s) #) 

Utilities: (Public or on-site) 

Sewer 

Water 

A2.3 

Storm Drainage System 
Includes: --------------

Scheduled Start of Grading: ___ _ 

Grading Balance: Borrow needed 
Excess spoil __ _ 

Scheduled Completion of Storm 
Drainage, Paving and/or Stabiliza-
tion: -----------------
Sediment Control Practices Planned: 
Grading options: 

Limited initial grading 
--(designate areas) -------

Delayed site (or lot) grading 
--Delayed finish grading 
==Total site grading initially 

Erosion Control Devices 
Diversions 

--Slope .stabilization structure(s) 
--(specify flume, pipe drop, etc.) 

Level speaders 
==Sodded waterways (or ditches) 
___ Sediment Basin 

Critical Area Stabilization: 
Mechanical (crushed stone, paving, 

· etc.) 
__ Vegetative (temporary, permanent 

or mulch only) 

Plans Prepared By: 

June 1972 
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APPENDIX A3 

GUIDE FOR CONSTR,UCTION SPECIFICATIONS 

The contractor shall perform all work, furnish all materials and install all 
mea~ures required to reasonably control _soil erosion resulting from construction 
operations and prevent excessive flow of sediment from the construction site. 
Such work may include the installation of water diversion structures, diversion 
·ditches, and sediment basin, _and seeding, mulching or sodding critical areas 
to provide temporary protection. The contractor shall submit a plan showing the 
methods to be used for controlling erosion during construction along with the 
schedule of construction operations. When no work will be performed on critical 
areas for more than 30 days, they shall be protected by temporary seeding, mulch-
ing, or sodding, or the slope lengths shall be reduced by the installation of 
diversions or o.ther means. When topography permits, debris basins shall be con-
structed at points .o~ water concentration from critical area.that_ will remain un-
protected longer than 30 days. Earth berms or diversions shall be constructed 
to intercept and divertrunoff water away·from critical areas .. Diversion out-
lets shall be stable or shall be stabilized by·paving or other means acceptable 
to the engineer. 

Critical areas shall be those areas -subject to excessive erosion due to highly 
erodible soils, slope length and steepness or wat~r concentrations. Concen-
trations of runoff water, or other reasons, may cause the area to be critical. 
All areas that may become critical when the vegetation or other soil surface 
protection is removed as shown or noted on the drawings or otherwise identified. 

The permanent restoration of vegetative cover such as seeding or sodding on 
all areas shall be accomplished within 10 days after final grading operations 
have been comple:ted. Time extensions b_eyond the · 10 days requirement may be 
requested in writing and are subject to written approval by the engineer. 

Structural measures for erosion shall be designed and constructed in accordance 
with the ·attached Engineering Practide Standards. for diversions, waterways 
and debris basins • 

.Seeding, mµl.ching and sodding-of .critical area shall be in accordance with the 
~ttached vegetative stap.dar.ds·. 

Exposed soil. having a pH value of less . than 4. s_hall be covered with a minimum 
of 12 inches .of soil material no coarser than a sandy loam or SM and that can 
be corrected to a minimum pH of 6.s: 
Unless otherwise.approved in writing by the engineer, construction operations 
in rivers, streams,. ponds and reserviors shall be restricted to those areas 
o_f. work shown on the drawings and to those areas which must be entered for the 

. construction·of temporary or permanent structures. Rivers, streams, ponds or 
reservoirs • shal·l -be. promptly cleared of all temporary false work, piling, debris 
or-other obstructions placed therein or caused by the construction operations. 

Excavated soil material shall not be placed adjacent to rivers, -streams or 
bodies of water in a manner that will cause it to be washed away by high water 
or runoff. 

Frequent fording of streams with construct,ion. equipment will not be permitted, 
therefore, temporary bridges, culverts or other structures shall be used 
wherever stream crossings, are· necessary. Unless otherwise approved in writing 
by the engineer, mechanized equipment shall not be operated in streams except 
as may be required to· construct channel work and temporary or permanent struc-
tures. 

Pollutants such as chemicals, fuels, luor icants, bituminous, raw sewage and 
other harmful waste shall not be discharged into-or.alongside of rivers, 
streams, impoundments or into natural or man-made channels leading thereto • 

A3.l June 1972 



The contractor shall comply with applicable State and local regulations re-
lating to the prevention and abatement of pollution. 
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APPENDIX A4 

MAINTENANCE STRUCTURAL-MEASURES 

Maintenance is the work required to keep practices in, or restore them to, their 
original physical and functjonal condition. 

Maintenance includes the.performance of work and application of measures to pre-
vent deterioration as well as restoring, rebuilding, replacing and putting to-
gether parts that have been torn, broken or deteriorated. 

All structural measures for the control of erosion, sediment and water disposal 
must have timely maintenance 1f the measures are to endure and perform their 
function. All structures should be inspected at least semiannually and after each 
heavy· rain. Partic:ular attention ~hould be given. to temporary structures. 

A comprehensive program should be outlined for use of those who have maintenance 
responsibility. Maintenance items should include but not be limited to those 
shown for each of the following measures. 

Channel Linings (Including slope protection structures) 

Check for: cracking; spalling; deteriotation from freeiing, salt or chemicals; 
plugging of weep holes; operation 0£ automatic drainage gates; Qondition of 
safety fence~; channel obstructions; scour at inlet and o~t~et. · 

Cracks.should be sealed, protective coatings applied when needed, and modification 
or riprap repairs made whe;e and when nec~ssary. 

Earth Channels (Including diversions and waterways) 

Chee~ for: points of scour or ·bank failure and deposition; rubbish or.channel 
obstruction; rodent holes; excessive wear from play, traffic or settling • 

Remove deposition and undesirable plant growth. Rep9-i+ damages from scour, rodents 
and loss of freeboar~. 

Dams and Spillways 

Check fill for bracks, damage from wave acti6n, rodents, undesirable vegetation 
growth, and obstructions to principal and emergency. spillways. Check gates, 
trash racks, metal work., anchors, conduits and appurtenances for damage from 
corrosion, ice and debris. 

Filling of scour holes, modification; riprap, ;repair of damaged vegetative 7over, 
obstruction removal should be on a timely basis. 

Valves·and gates should be cleaned, lubricated and· operated 'through their full 
range. 

Unauthorized modifications, tampering or vandalism must be controlled . 

A4.l June 1972 



APPENDIX AS 
! 

.GUIDE FOR INSTALLING SOIL STABILIZATION MATTI7 

Soil stabilization matting is used ·as .a mechanical aid to protect the soil fro~ 
erosion during the critical period of vegetative establishment. It is easier 
to lay and hold in place against wind. It has the tensile strength and weight 
to resist water flow and erosion. 

Materials 

Jute mat shall be cloth of a uniform plain weave of undyed and unbleached single 
jute yarn, 48 .inches in width plus or minus 1 inch and.weighing an average of 
1.2 pounds per linear ya~d of cloth with a tolerance of plus or minus 5 percent, 
with approximately 78 warp. ends per width of cloth ·and 41 weft ends per linear 
yard of cloth. The yarn shal1 be of a loosely twisted construction having an 
average twist of not less than 1.6 turns per inch and shall not vary in thick-
ness by more than·one half of its.normal diameter. 

Excelsior mat shall be wood excelsior, 48 inches in width plus or minus 1 inch 
and weighing 0. ,8 pounds per square yard plus or minus 10 percent. The excelsior 
material shall be covereq with a netting to facilitate handling and to increase 
strength. 

Staples - Staples for anchoring soil stabilization matting shall be made of 
12 -to- 20 inch lengths of No. 8 plain iron wire. 

Installation Requirements 

Site Preparation: Shape and grade the waterway, channel or area t'.o be· protected 
as required by job plaris and specifications .. 

Remove rocks, clods over l½ inches in diameter, sticks and other material that 
will prevent contact of the matting with the soil surface. 
Seeding: Lime, fertili~er a~d seed in accordance with the applicable seeding 
standard except that for jute matting one half of the. seed may be applied prior 
to laying the matting an9 the remaining seed applied after laying the matting. 

Do not cultipack. 

Laying·the·Matting: 
laid on loose soil. 

(If instructions have been followed, the matting will be 
See Figure AS-1.) 

Start laying the matting from the top of the channel or slope and unroll down-
grade sci that pne edge of the str~p coincides with the channel center. Lay a 
second strip parallel to the first on the other side of the.channel and allow 
at least a 2-inch overlap for jut~ mattin~. Excelsior matting ~ay be butted. 
If one roll of matting does not extend the .length of the channel, continue 
downhill with additional rolls~ · 

S·ecuring the Matting: Bury the top end of jute strips in a trench 4 inche's or 
more deep. Tamp the trench full of soil. Reinforce with a row of staples 
driven through the jute about 4 inches downhill from bhe trench .. These staples 
should be about 10 inches apart. Then staple the overlap in the channel center. 
These staples should be 3 to 4 feet apart.. The outside edges may· be stapled 
similarily at any time after the center has been stapled. Closer stapling 
along the· sides is required where concentrated water may flow into the channel. 
The edges of excelsior m~tting should be stapled on 12 to 24 inch centers. 

~ucceeding strips 6f matting, farther down the channel or slop~, are·secured 
in a similar manner. 

·June 1972 
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Where one roll of jute matting ends and another roll begins, the end of the top 
strip.'overlaps the trench where.the upper end of the lower 1 strip is buried. 
Make the overlap at least' 4 inches and staple securely. Rolls of excelsior 
matting may be butted at the ends and securely stapled. 

·, . 

Erosion -Stops: ·At·any point, jute matting may-be folded for burying in slit 
trenches and secured ·as were· the upper ends. This checks water flow and-erosion 
that may begin under the matting. It also gives improved tie-down. The pro~ 
cedure is recommended on the steeper slopes of sandy soil and gentler slopes 
subject to seepage.. Spacings vary from 25 to 100 feet. 

Diversions: Where diversions outlet into the waterway, the outlet should be 
protected with matting used in the same manner as in the main channel. The 
matting for the outlet is laid.first·so that matting in the main channel will 
overlap the outlet strip. 

Matting Soil Contact: Get contact between- matting and soil by rolling after 
laying, stapling and seeding are complete. Perfect contact is vital to keep 
water flow over - not under - the matting. 

Inspection: After job completion, make sure the matting is in contact with 
the soil at all places and that critical areas are securely stapled down . 

·AS.2 June 1972 



FIGURE A5-I 

DETAIL FOR STABILIZING WATERWAYS WITH JUTE THATCHING 

A. Bury the top end of the· jute strips in a 
trench 4 inches or more in depth. 

B. Tamp the trench full of soil. 
Secure with row of staples, 
10 inch spacing~ 4 inches 
down from the trench 

.- ·/ . 

~~~~~Qii~-""''--...1.1.t. _.-:-<::~_\/E--

c. Overlap--Bury upper::··,:f lower ~:-;i10'.f; _/ 
strip as in 'A.' and 'B'. Overlap ·--~~/->)j/ _ 
end of top stri · hes and st -· s'< ·· - ·-....:....-.--

/ 2 inch 
verlap of 

-.-. -...:,_-c,,_,_ jute strips -: ·>>,-:- here two or 

ii ;: )_. _;, ~-..,,,.,~ .ii\t~\ll ~~ll~i:~: 
D. Erosion stop--Fold of · - ,- _._,_ ... ___ ... __ .-.-_-.:_.::_. ;-·__,,-- --

buried in slit trench r;/~\:~~tff/1/// 
tamped, double row of ::::-:-:<-~~=--_.-"£--f£°:i~f' .. H .;,r.----- Place staples 

4 to 10 feet 

A5.3 

apart. 

TYPICAL STAPLES 
#8 Gauge Wire 

~- n iji 
ut· 
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APPENDIX A6 

REFERENCES 

• The following references are cited in the standards: 

• 

• 

1. Engineering Field Manual. Washington, D.C., Soil Conservation Service, U.S. 

2. 

Departme.nt of Agriculture, 1969.* 

Tentative Design Procedures for Riprap-lined Channels. 
Highway Research Program Report 108. Washington D.C., 
Board, National Research Council, 1970. 

National Cooperative 
20418, Highway Research 

3. Predicting Rainfall - Erosion Losses from Cropland East of the Rocky Mountains, 
Agricultural Handbook N. 282. Washington, D.C., Agricultural Research Service, 
U.S. Department of Agriculture, 1965. 

4. Section!, Hydrology, National ~ngineering Handbook. Washington, D.C., Soil 
conservation Service, U.S. Department of_ Agriculture, 197L * 

5. Maccaferri Gabions Technical Handbook. New York, N.Y., Maccaferri Gabions of 
America, Inc. 

6. Chow, Ven Te. Open Channel Hydraulics. New York, N.Y., McGraw-Hill, 1959. 

7. Roughness Characteristics of Natural Channels, Water-Supply Paper 1849. Wash-
ington, D.C., U.S. Geological Survey, 1967.* 

8. Lane, E.W. Design of St-able Channels, Paper No. 277 6, New York, N. Y., American 
Society of Civil Engineers, 1955. Transaction A.S.C.E. Vol. 120, Pg. 1234 .. 

OTHER REFERENCES 

The following references provide additional information on subjects covered in the 
standards: 

Duell, Robert W. Highway Vegetation, Bulletin 822. New Brunswick, N.J., 
Rutgers College of Agriculture and Environmerital Science.** 

Tedrow, J.C.F. New Jersey Soils, Circular 601. New Brunswick, N.J., Rutgers 
College of Agriculture and Environmental Science, 1971.** 

Nathan, Kurt; Alderfer, Russell B.; Deiter, Stephen A.; Hanna, Robert M.; 
Singley, Mark B.; Werkman., Kenneth F.; and Wilson, Kenneth P. Water Control 
Guide for Suburban and Rural Residential New Jersey, Circular 605. New Bruns-
wick, N.J., Rutgers College of Agricultureand Environmental Science, 1965.** 

Lacey, Donald B. Ground Covers -- carpets for Outdoor Living, Extension Service 
Publication 351-A. New Brunswick, N.J. Rutgers-College of Agriculture and 
Environmental Science, 1970.** 

Indyk, Henry W. and Engel, Ralph. Your Lawn and Its Care, Extension Service 
Publicatio:p. 362, New Brunswick, N.J., RutgersCollege of Agriculture and 
Environmental Science, 1971.** 

Indyk, Henry W., and Engel 7 R~lph. Making a New Lawn, Leaflet 308A. New 
Brunswick, N.J .. , Rutgers College of Agriculture and Environmental Science, 
1970.** 

Guidelines Specifications for Sodding. New Brunswick, N.J., American Sod 
Producers Association, Inc~-,-and Rutgers College of Agriculture and Environmental 
Science . 
Standard Specifications f6r Road and Bridge Construction. New Jersey Department 
of Transportation, 1035 Rockaway Ave., Trenton, N.J. 
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Justin, ,James R., and Flannery, Roy L. Part I. Field Crop Recommendations. 
Part II. Soil Test, Best Guide.for EfficI'ent-Use of Lime and Fertilizer Materials, 
Extension Leaflet 469. New Brunswick, N.J., Rutgers College of Agriculture and 
Environmental Scfence.** 

USA Standard for Nursery Stock. Washington, D.C., American Association of 
Nurserymen, Inc."° 

Handbook of. Concrete Culvert Pipe Hydraulics. Ch.icago, Ill., Portland Cement 
Association, 1964 .• 

Handbook of Steel Drainage and Highway Construction·Products. New York, N.Y. 
American Iron and Steel Institute, .1971. 

* U.S. Government publications are available at the u.s~ Government Printing 
Off·ice, Was-hing-"t.6i1, D. C .. 

** Available from Bulletin Clerk, the College of Agriculture a·na· Environmental 
Science, Rutgers University, New Brunswick, New Jersey, 08903 or your County 
Agent., 
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APPENnIX B 

·EXAMPLE FOR SEED SPECIFICATIONS 

A. The seed mixtures and specifications shall meet the minimum requirements as 
specified below~ · 

1. Furnish the kinds and amounts of seed as indicated below to be seeded in all 
areas designated by the engineer, landscape architect, etc. 

(List mixtures and amounts of each species here) 

2. The minimum requirements for grass and legume se~d used in the vegetative 
work are as. follows: 

a. All seed shall be labeled to show that it meets the requirements of the 
New Jersey State Seed Law. 

b. Accumulated bag tags of seed used shall be submitted with the final pay 
estimate. 

c. All seed shall have been tested within the 6 months immediately preced-
ing the date of sowing such material on this job. 

d. Inoculant - The inoculant for treating legume seed in the seed mixtures 
shall be a pure culture of nitrogen-fixing bacteria prepared for the 
species seeded. Inoculants shall not be used later than the date indi-
cated on the container. Twice the supplier's recommended rate of 
inoculant will be used when seed is broadcasted;· four times the recom-

. mended rate if hydroseeded. 

e. The quality of the seed used shall conform to the guidelines shown on 
the following page . 

B. Grass. seed mixtures checked by the Chief of the Bureau of Seed Certification, 
New Jersey Department of Agriculture, Trenton, New Jersey, will assure the 
purchaser that the mixture obtained is the mixture ordered . 

Bl.l June 1972 



LEGUMES 

Crownvetch 
Lespedezi, Korean 
Lespedeza, sericea 

GRASSES 

Bluegrass, Kentucky 
Fescue, red (chewing and 

creeping) 
Fescue, tall (KY-31) 
Redtop 
Reed canarygrass 
Ryegrass, annual or common 
Ryegrass, Perennial 
Weeping lovegrass 

ANNUALS 

Barley 
Millet 
Oats 
Rye 
Sudangrass 

TABLE Bl-1 

QUALITY OF SEED* 

Minimum** 
Seed Purity(%) 

95 
97 
98 

80 
97 

97 
90 
96 
98 
98 
95 

98 
99 
98 
98 
98 

Minimum*** 
Germination (.%) 

68 
85 
85 

85 
80 

85 
85 
80 
85 
85 
87 

90 
80 
80 
85 
80 

*Seed containing prohibited.or restricted noxious weeds will not be accepted. 
Prohibited noxious weeds -_Bindweed, Canada thistle, quackgrass, hedge bind-
weed, and horse nettle. 
Restricted noxious weeds - Wild garlic, bermudagrass, cheat, wild onion, 
corn cockle, dodder and wild onion, Johnsongrass, perennial_ sweet sudangrass, 
sorghum almum and other perennial sorghum hybrids. 

**Seed should not contain in excess of 2.5 percent weed seed. 

***Lower germination is allowed if seeding rates are raised to compensate. 

Bl.2 June 1972 
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AP.DIX B 

TABLE B 2-1 GRASS AND LEGUME PLANTING GUIDE • 
Common Botanical AnnuaJ - Levels of lJ Class Ul. Name Name Season Drainage Cover s::: Maintenance 

Q) ro Ul 
- '"O 'fil 0 H'"O s::: 

Q) s::: r--l 0 
'"O s::: s::: ro 0 _ .. Q) ·r-1 
Q) ·r-1 ·r-1 H ·r-1 Ul ·r-1 .µ 
s::: rd ro Q) 4-1 '"O r:c.. ro .µ......, ·r-1 r--l H H . Q). Ul r--l 4-1 s::: 0 

~I O:>-t ro r--l +JC Cl tno Q) :>-tUl 0 ro ::s 0 ·r-1 
1/ z.µ H ©ro ro s::: s::: r--l ro r--l 8 H O·r-1 4-1 .c: -.c: Cl s: Q) .c: :>-t :>-t H H •r-1 .Q Q) 8 H .µ ·r-1 s 

qerm. .µ .µ tn .S::: :S,:r--l r--l Q) Q) Q) ·.,-1 Ul HS::: Q) tnQ) .µ ::s 
•17 r--l s .. ::s r--l •·r-1 Q) H . H .µ tn ro ro Q) s::: '"O .µ :>-tr--l ::s .c: ·r-1 Tin1e 0..0 0 H :>tO r--l rem .so 0 s::: s::: Or--l 0 Q) .µ ro ro 0 ro .c: ro tn '"O 

Days H ro 0 ro HH Q) 0'4 00 b ·r-1 ::s :r:: ro r--l 0 HH ro .c: .c: 0 r--l .µ Q) ·r-1 Q) 0 
C!J :r:: CJ s: Cl Cl s: ~A CJ) P-i P-i s: Cl) P.i p:; r:c-.8 r:i::!i::I! S:CJ CJ) r:c.. P-i i::t! i:Q :r:: H 

Barley Hordeum 7 A X - - X X - ·- X - 5.5 - X - - - - - - X -
winter vulgare -7.8 

Bermudagrass Cy:nodon Plant PL - X X X X X - - - 4.5 X X X - X X X X X X 
dacty:lon Ve~. RS -7.5 

Bluegrass, Poa 21-28 PL X - - X X X - - - 5.5 X X X - X X X X X X 
Kentucky ,Eratensis R -7.0 

Canarygrass, Phalaria 21 PL X - X X X X X -- - 5.0 X X X - - - - X X X 
Reed arundinacea R 7.5 

Fescue, Festuca 21-28 PL X - X X X X - - - 4.5 X X X X X X X X X 
creepinrJ red rubra R -7.5 

Fescue, Festuca 21-28 PL X - X X X X - - - 4.5 X X X X X X X X X X 
Chewings red comutata -7.5 

Fescue, Festuca 14 PL X - - X X X - - - 5.0 X X X X X X X X X -
tall (KY-31 arundinacea BR -8.0 

Lovegrass, Frasrosti~ 5-14 Ps - X X X X X - - - 4.5 - X - - - - - X X X 
weeping ·cu:rvul-a- B -8.0 

Millet Setaria 7-14 A - X ·X x. X X - - X 4.5 - X - - - - - - - X 
& Pennise- -7.0 
tum SEE· 

Oats Avena 10 A X - - X X - - X - 5.5 - X - - - - - - X -
sativa -7 

Notes: Germination time Days - No. of days required for majority of seeds to germinate and emerge under 
favorable conditions. 
Growth Habit: A - Annual; Bi - biennial; P - perennial; L - long-liveq; s - short-lived; 

R - rhizomatous or spreads by rootstocks; S - stoloniferous; B - bunch 
}\mount qf .,fertilization and mowing tolerated. 
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Common 
Name 

Redtop 

Rye, 
winter 

Ryegrass, 
annual 

Ryegrass, 
.perennial 

Sudangrass 

Clover, 
Alsike 

Crownvetch 

Lespedeza, 
,Korean 

Lespedeza, 
sericea 

Trefoil, 
birdsfoot 

Vetch, hairy 

Notes: 

TABLE B 2-1 GRASS AND LEGUME PLANTING GUIDE (cont'd) 

Botanical Annual Levels of i7 
Season Drainage Class Cover C/.l Maintenance i:: ::: 

Q) ro oo 
'O 'O CJ i-:1'0 i:: 
Q) Q) i:: r-1 0 

'O i:: i:: ro CJ .. a, ·r-1 
Q) ·r-1 ·r-1 t<l H ·r-1 C/.l•r-1 .µ 
i:: ro ro Q) 4-l 'Oiit ro .µ_ ·r-1 r-1 H Q) C/.l r-1 4-l i:: CJ 

~I O:>i ro r-1 .j..JQ Cl tnU Q) >Pl 0 ro ::SU ·r-1· 
z.µ H QJ,'O ro i:: i:: r-1 ror-1 E-! H O·r-1 4-l 

1/ ..c: ----..c: Cl :s: Q) ..c: :>i :>i H H r-1 ro .0 ::: Q) E-! H.µ ·r-1 s 
Germ. .µ.µ tn i:: ;::r-1 r-1 Q) Q) Q) cg~ ·r-lCl.l Hi:: Q) tnQJ 4-.J ::s 

;3:·r-i r-1 s .. ;:::1 r-1 •·r-i a, H H .µ tn ro ro Q) i:: 'O .µ :>rl ::s ..c: ·r-1 
Time 0.0 0 H :>iO r-1 ro ro so 0 i:: i:: Or-I QQ) .j.JC'(j ro . 0 ro..c: ro tn 'O ::: 

H cu 0 ro HH Q) OH 00 0 ·r-i ::s ::r:: ro r-10 HH ro..c: ..c: 0 r-1.µ Q) ·r-1 Q) 0 Days c.9 ::r:: u :s: QCl :s: ~Cl CJ)~ :s: CJ) o,.p::; Ji.E-! i:t:1r:i:: :s:u CJ) iii P-i,:i:: CQ ::r:: i-:1 

Agrostis 10 Ps X - X X X X X - - .4.0- X X X - X X - - X X 
alba B 7.5 --

Secale 7 A. X - X X X - - X - 5.5- - X - - - - - - X X 
cereale 7 

Lolium 14 A X - - X X X - X - 5.5- X X - X - - - - X X 
multiflorurn. 7.5 

Lolium 14 Ps X - - X X X - - - 5.5- X X - X X X X X X .,.. 

:eerenne B 7.5 

Sorghum 10 A - X X X X X - - X 4.5- - X - - - - - - X X 
sudanense 7.5 

Trifolium 7 Ps X - - X X -x X - - 5.0- - - - - - - X - X X 
hybridum B· 7.5 

Coronilla 14-21 PL X X X X X - - - - 5.5- - X - X - - X - X X 
varia R 7.5 

Les:eedeza 7-14 A - X X X X X - - X 5.5- - X - - - - - - - X 
sti:eulacea 7.0. 

Les:eedeza 7-28 PL - X X X X X - - - 5.5- - X - - - - - - X X 
cuneata B 7.0 

Lotus 10 PL X - X X X X - - - 5.0- X X - - - - X - X X 
corniculatus 7.5 

Vicia villosa 10-14 A X - X X X - - X - 5.0- - X - - - - X ··x X X 
Bi 7.5 

Germination time Days - No. of days required for majority of seeds to germinate and emerge 
under favorable conditions. 

Growth Habit: A - annual; Bi- biennial; P - perennial; L - long-lived; s - short--· red 
R - rhizomatous o.preads by rootstocks; S -- stoloniferous; B -- bu 

Amount of fertilization and mmvi tolerated. 
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APPENDIX C 1 
MODEL MUNICIPAL LAND DISTURBANCE ORDINANCE 

TO CONTROL 
SOIL EROSION AND SEDIMENTATION 

An ordinance to establish regulations for controlling soil erosion and sedimenta-
tion within the municipality of 

ARTICLE I 
TITLE AND PURPOSE 

A. TITLE 

This ordinance shall be known as the " _________ Municipal Soil Erosion 
and Sediment Control Ordinance." 

B. PURPOSE 

A. 

The purpose .of this ordinance is to control soil erosion and sediment damages 
and related environmental damage by requiring adequate provisions for sur~ 
face water retention and drainage and for the protection of exposed soil 
surfaces in order to promote the safety, public health, convenience and 
general welfare of the community. 

RULES APPLYING TO TEXT 

ARTICLE II 
DEFINITIONS 

For the purpose of this ordinance be~taiti rules of word usage apply to the 
text as follows: 

1. Words used in the present tense include the future tense: and the singular 
includes the plural, unless the context clearly indicates the contrary. 

2. The t~rm "shall" is always mandatory and not discretionary: the word "may" 
is permissive. 

3. The word or term not interpreted or defined by this article shall be used 
with a meaning of common or standard utilization. 

B. DEFINITIONS 

The following definitions shall apply in the interpretation and enforcement 
of this ord~nance, unless otherwise specificially.stated: 

1. Applicant- A person, partnership, corporation or public agency requesting 
permission to engage in land distrubance activity. 

2. Critical Area- A sediment-producing highly erodible or severly eroded 
area. 

3. Excavation or Cut - Any act by which soil or rock is cut into, dug, quarried, 
uncovered, removed, displaced or relocated. 

4. Erosion - Detachment and movement of soil or rock.fragments by water, wind, 
ice-and gravity. 

5. Erosion and Sediment Control Plan - A plan which fully indicates necessary 
land treatment measures, including a schedule of the timing for their instal-
lation, which will effectively minimize soil erosion and sedimentation. 
Such measures shall be in accordance with standards as adopted by the 
State Soil Conservation Committee . 

June 1972 



6. Farm Conservation Plan - A ptan which provides for use of lahd, within Lts 
capabilities and treatment~ within practical limits, according to chosen 
use to prevent further deterioration of soil and waier resources. 

7. Land - Any ground, soil, or earth including marshes, swamps drainageways • 
and areas not permanent'.lY covered by water within the municipality. 

8. Land Disturbance - Any activity involving the clearing, grading, trans-
porting, filling and any other activity which causes ·1and to be exposed to 
the danger of erosion. 

9. Permit - A certificate issued to perform work under this ordinance. 

10. -Mulching - The application of plant residue or other suitable materials to 
the land surface to conserve moisture, hold soil in place, and aid in 
establishing plant cover. 

11. Sediment - Solid material, both mineral and organic, that is in suspension, 
is being transported, or has been moved from its site of origin by airr 
water or giavity as a product of erosion. 

12. Sediment Basin - A barrier or dam built at suitable locations to retain 
rock, sand, gravel, silt or other material. 

13. Soil - All unconsolidated mineral and organic material of any origin. 

14. Soil Conservation District - A-governmental subdivision of this State, 
which encompasses this municipality, organized in accordance with the 
provisions of Chapter 24, Title 4, N.J.R.S. 

15. Site - Any plot, parcel or parcels of land. 

16. State Soil Conservation Committee - An agency of the State established 
in accordance with the provisions of Chapter 24, Title 4, N.J.R.S. 

17. Stripping - Any activity which significantly disturbs vegetated or other-
wise stabilized soil surface including clearing and grubbing operations. 

A. REGULATION 

ARTICLE III 
PROCEDURE 

1. No land area shall be disturbed by any person, partership, corporation, 
municipal corporation or other public agency within this municipality un-
less~ the applicant has submitted to the building inspector a plan to 
provide for soil erosion and sediment control for such land area in ac-. 
cordance with the Standards for Erosion and Sediment Control adopted by the 
New Jersey State Soil Conservation Committee anq administered by the 

Soil Conservation District and such plan has been approved; and~ 
valid land qisturbance permit has been issued by the building inspector 
except as exempted by ARTICLE V. 

B.DATA REQUIRED 

The applicant must submit a separate soil erosion and sediment control plqn for 
each noncontiguous site. The applicant may cons~lt with the · 
Soil Conservation· District in the selection of appropriate er_o_s~i_o_n_a_n___,,,d_s~e-d~1-·m-e-nt 
control measures and the development of the plan. Such plan shall contain: 

l.Locati6n and description of existing natural and man-made features on and 
surrounding the site including general topography and soil characteristics 
and a copy of the soil conservation district soil survey (where avqilable). 

June 1972 
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2. Location and description of proposed.changes to the site. 

3. __ Measures for soil erosion and sediment control which mu~t meet or exceed 
STANDARDS FOR SOIL EROSION '.AND -SEDIMENT CONTROL adopted by.the State Soil' 
Conservation Committee. STANDARDS shall be on file at the offices of the 
local soil conservation district and the township clerk. 

4. A schedule of the sequence of installation of plartned erosiort and sedi~ 
ment control measures as related to the progress of the proj:ect including 
anticipated starting and completion dates. 

5. All proposed revisions of data required shall be submitted for approval. 

.C. REVIEW AND APPROVAL 

Soil ero_sion -and sediment control plans shall be reviewed by the municipal 
engineer (or other designated official) and approved when in conformance 
with the Standards for Erosion and Sediment Control. 

~he municipal engineer may seek the assistance of the--~------- soil 
conservation district in the review of such plans and may . deem as approved / 
those plans. which have been reviewed and determined adequate by the said 
district. 

ARTICLE IV 
PRINCIPLES AND REQUIREMENTS 

A. GENERAL DESI"GN PRINCIPLES 

Control measures shall apply to all aspects of the proposed land disturb-
ance and shall be in operation· during all stages of the disturbartce activity. 
Ths following principles shall apply to the soil erosion and sediment 
control plan • 

1. Stripping of _vegetation, grading or other soil-disturbance shall be done. 
in a manner which will minimize soil erosion. 

2. 

3. 

4. 

5. 

6. 

7. 

a. 

Whenever feasible, natural veg,etation shall be retained and protected. 

The extent of the disturbed area and the duration of its exposure shall 
be ~ept within practical limits. · 

Either ·temporary seeding, mulching or other suitable stabilization measq.re 
shall be used to protect expose critical areas duripg construction or 
other land disturbance. · 

Drainage provisions shall accommodate increased runoff, resulting from 
modified soil and surface conditions, during and after development or 
disturbance~ Such provisions shall be in addition to all existing re-
quirements. 

Water runoff shall be minimized and retained on.site wherever possible to 
facilitate ground water recharge. 

Sediment shall be retained ort site. 

Diversions, sediment basins, and similar required structure's shall be in-
stalled prior to any on-site grading or disturbance. · 
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B. MAINTENANCE 

All necessary soil erosion and sediment control measures installed under 
this ordinance, shall be adequately maintained for one year after completion 
of the. approved plan or.until such measures are permanently stabilized as • 
determined by the municip~l engineer~. rhe municipal engineer shall give the · 
applican"t: upon request a ce.rtif icate· indicating the date on which the measures 
cal.led for in the approved plans were completed. 

C. MAINTENANCE BONDS As required by local conditions) 

D. FEES (As required by local c9nditions) 

E. PENALTIES FOR VlOLATIONS 

1. Monetary 

2. Stop orders 

3. Injunctive relief 

(As required by local condition?) 

ARTICLE V 
EXEMPTIONS 

The following activities are sp~cifiqally exempt from this ordinance: 

1. .Land disturbance associated with existing one and· two family dwellings. 

2. Use of land for gradening primarily for home consumption. 

3. Agricultural use of lands when operated in accordance with a farm conser-
vation plan appro'ved·by the local soil conservation district or when it 
is determined by the local soil conservation district that such .use will 
not caupe excessive erosion and sedimentation. • 

AR'l'ICLE VI 
INSPECTION AND ENFORCEMENT 

The requirements of this ordinance shall be enforced by the municipal engineer 
, who. shall also inspect or require adequate inspection of the work. IE the · 

municipal engineer finds existing conditions not as stated in the applicant's 
erosion and sediment control plan he may refuse to approve .further work and 
may require necessary eros·ion and sediment control meas-ures . to. be promptly · 
installed and may seek other penalties as provided in ARTICLE -Iv E. 

ARTICLE VII 
APPEALS 

Appeals.from decisions under this ·ordinance Il1ay be made to the municipal 
governing body in writing within ten days from the date of such decision. 
The appellant shall be entitled to a hearing before.the municipal governing 
body within thirty days from date of appeal~ 

ARTICLE VIII 
VALIDITY AND SEVERABILITY 

If any part of this ordinance is found not valid, the remainder of this ordi-
nance shall remain in effect. 

June· 1972 
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APPENDIX · C 2 
MODEL SOIL EROSION AND SEDIMENT CONTROL ORDINANCE. 

TO AMEND MUNICIPAL SUBDIVISION.AND ZONING ORDINANCES 

An ordinance to amend municipal subdivision and land use ordinances and establish 
regulations for controlling soil erosion and ·sedimentation within·the munici-
pality of· ·• 

A. TITLE 

ARTICLE I 
TITLE AND PURPOSE 

This ordinance shall .be know as the "---=---~,---------=,=------------
Municipal Soil Erosion and Sediment Control Ordinance.," 

B. PURPOSE 

The purpose .of this ordinance is to control soil erosion and sediment damages 
and related environmental damage by requiring adequate provisions for sur.face 
water reterition and drainag~ and for the protection of exposed soil surfaces 
in order to promote the safety, public .health, convenience and general wel-
fare.of the co:mmunity. 

A. RULES APPLYING TO TEXT 

ARTICLE II 
DEFINITIONS 

For the purpose of this ordinance certain rules of word usage apply to the 
text as follows: 

1. Words used in the present tense include the future tense; and the 
singular •includes the plural, unless the context clearly indicates 
the contrary. 

2. The term "shall" is always mandatory -and not discretionary; the word 
"may" is permissive. 

3. The word or term not interpreted .or defined by this article shall be 
used-with a meaning of common or standard utilization. 

B. DEFINITIONS 

The following definitions shall a~ply in the interpretation and ·enforce~ 
ment of this ordinance, unless-otherwise specifically stated: 

1. Applicant.- A person, partnership, corporation or public agency re-
questing permission.to engage in land disturbance activity. 

2 •. Critical Area - A sediment-producing highly erodible or .severly 
eroded area. 

3. Excavation or Cut - Any act by which soil or rock is cut·into, dug, 
quarried, uncovered, removed, displaced or relocated. 

4. ·Erosion - Det·achment and movement ·of soil or rock· fragments by water; 
wind, ice and_gravity. 

5. Farm Conservation.Plan.- A plan which provides for use of land, within 
its capabilities and treatment, within practic~l limits, according to 
chosen use to prevent further deter1ioration of soil and water resources • 
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6. Land - Any ground, soil, or earth·including marshes, swamps, drainageways 
and areas not permanently covered by water within the mun.icipality. · 

7. "Land Disturbance - Any activity involving the clearing, grading, transport-
ing filling and any other activity which causes land to be exposed to the • 
danger of erosion. 

8 •. Permit A certificate issued to perform work under this ordinance. 

9. Mulching - The application of plant resid~e or other suitable materials to 
the land surface to conserve moistu·re, hold soil in place, and aid in 
e~tablishing plant cover; 

10. Sediment - Solid material, both mineral and organic, that is in suspension, 
is being transported, or has been moved from its site of origin by air, 
water or gravity as a product of erosion. 

11. Sediment Basin - A barrier oi dam built at suitable locati6ns to ~etain 
rock, sand, gravel, silt or other material. 

12. Erosion and Sediment Control Plan - A plan which fully indicates neces-
sary. land treatment measures, including a schedule of the timing for 
their installation, which will effectively minimize soil erosion and _ 
~edimentation. Such measures shall be equivalent to or exceed standards 
adopted by the New Jersey State Soil Conservation Committee and ad-

. ministered by the _ Soil Conservation 
District. 

13. Soil - All unconsolidated mineral and organic material of any origin .. 

14. Soil Conservation District - A governmental subdivision of this State, 
which encompasses this municipality, organized in accordance with the' 
provisions of Chapter 24, Title 4, N.J.R.S. 

15. Site - Any plot, parcel ~r parcels of land. 

16. Stripping - Any activity which significantly disturbs vegetated-or 
otherwise stabilized soil surface including clearing and grubbing oper-
ations. 

A. REGULATION 

ARTICLE III 
PROCEDURE 

No site plan or preliminary plan submitted to the planning board pursuant to 
the subdivision or land use ordinance or-------------- (municipality) 
shall be granted approval unless it includes a soil erosion and sediment con-
trol plan developed in accordance with the Standards for Soil Erosion and 
Sediment Control adopted ·by the New Jersey State Soil Conservation Committee 
and· administered by the · Soil Conservation District. 
The applicant may ~onsult with the~-----------=---=-- soil conservation 
district in the development of the plan and the-selection of-appropriate 
erosion and sediment control measures. The applicant shall bear the final 
responsibility for the installation and.construction of all required soil 
erosion and sediment control measures according to the provisions of this 
ordinance exQept as exempted by ARTICLE V. 

B. DATA REQUIRED 

The applicant must submit to the planning board a separ~te soil erosion and 
sediment control plan for eacb-subdivision,:site plan review, special exception, 
zoning-variance or planned u~it dev~lopment application. Such plan shall 
contain: 
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1. Location and description of existing natural and man-made features on and 
surrounding the sfte including general topography and soil characteristics 
and a copy of the soil conservation district soil survey where available . 

2. Location and description of proposed changes to the site. 

·3_ Measures for soil erosion and sediment control which shall be equivalent 
to or exceed STANDARDS FOR SOIL EROSION AND SEDIMENT CONTROL adopted by 
the New Jersey State Soil Conservation Cormnittee and administered by the 

Soil Conservation District. Such STANDARDS shall be 
on file at the offices of the soil conservation district and the munici-
pal clerk. 

4. A schedule of the sequence of installation of planned erosion and sediment 
control measures as related to the progress of the project including 
anticipated starting and completion dates. 

5. All proposed revisions of data required shall be submitted for approval. 

C. REVIEW AND APPROVAL 

Erosion and sediment control plans shall be reviewed by the planning board 
and approved when in conformance with the Standards for Erosion and Sediment 
Control. The board may seek the assistance of the ___,,---~-----soil 
conservation district in the review of such plans and may deem as approved 
those plans which have been reviewed and determined adequate by the 

soil conservation district. 

ARTICLE IV 
PRINCIPLES AND REQUIREMENTS 

A. GENERAL DESIGN PRINCIPLES 

Control measures shall apply to all aspects of the proposed site development 
involving land disturbance and shall be in operation during all stages of the 
disturbance activity. ·The following principles shall apply to the soil erosion 
and sediment·control plan. 

1. Strippfng of vegetation, grading or other soil disturbance shall be done 
in a manner which will minimize soil erosion. 

2. Whenever feasible, natural vegetation shall be retained and protected. 

3. The extent of the disturbed area and the duration of its exposure shall 
be kept within practical limits. 

4. Either temporary seeding, mulching or other suitab+e stabilization measure 
shall be used to protect exposed critical areas during construction or 
other land disturbance. 

5. Drainage provisions shall accommodate all increased runoff resulting from 
modifications of soil and surface conditions during and after develop-
ment or disturbance. Such provisions shall be in addition to existing 
requirements. 

6. Water runoff shall be minimized and retained on site wherever possible 
to ~acilitate ground water recharge. 

7. Sediment shall be retained on site. 

8. Diversions, sediment basins, and similar required structures shall be 
installed prior to any on-site grading or disturbance . 
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B. MAINTENANCE 

.All necessary soil erosion and sediment control measures installed under this 
ordinance, shall be adequately maintained for one year after completion of the 
approved plan or until such measures are permanently stabilized as determined - • 
by the building inspector. The building inspector shall give the applicant 
upon request a certificate indicating the date on which the measures called for 

.in the approved plans were completed. 

c. ·MAINTENANCE BONDS (As required ,by local conditions) 

· . D. FEES _ (As requi~ed by local conditions) 

E.. PENALTIES FOR VIOLATIONS (As required by local conc:li t1ons) 

1. Monetary 

2. Stop. orders 

3. Injunctive relief_ 

ARTICLE V 
EXEMPTIONS 

The following activities are specifically exempt from this ordinance: 

1 .. Minor ~ubdivisions 

2. Site·plahs. for development where the land will not be disturbed. 

3. Agricultural use of lands when operated in accordance with a farm 
conservation plan approved by the local.soil conservation district or 
when it is determined by the local soi-1 conservation district that 
such use will not cause excessive erosion and sedimentation. 

ARTICLE VI 
INSPECTION AND ENFORCEMENT 

· The requirements of this ordinance shall be enforced by the municipal 
engineer who· shall· also inspect or require adequate inspection of the work 
carried out pursuant to site plan approval. If the munici.pa.l engineer finds 

·existing conditions not as stated in.the applicant's· e~osion ~nd. sediment 
control plan he mp.y refuse to approve further work and.· may require .necessary 
erosion and sedimentation control measures to be promptly installed and may 
seek other penalties as provided in ARTICLE IVE. 

APPEALS 

Appeals from decisions under this ordinance shall be made in the manner 
prescribed by the ordinance which it amends. 

ARTICLE VIII 
VALIDITY AND SEVERABILITY 

If any part of this ordinance is found not valid, the remainder of this 
ordinance shall remain in effect. 
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APPENDIX Dl 

G L O S S A R Y 

Acre-feet-. An ,engineering term used to denote a volume 1 acre in area and 
1 foot in depth. 

Aggrade The alteration of a channel caused by the deposition of sediment. 

Anti-seep Collar - A devic~ constructed around a pipe or other conduit 
placed through a dam, dike, or levee: for the' purpose or reducing seepage losses 
and piping failures. (See Figure 4.4-I) 

Anti-vortex Device - A facility placed ~t the entrance to a pipe conduit ·struc-
ture.such as a drop inlet spillway or hood inlet spillway to prevent air from 
entering the structur_e when the pipe is flowing full. (See Figure 4. 4-I) 

Barrel - See conduit. 

Borrow Area - A source of earth fill materials used in the con~truction of 
embankments or other earth fill structures. 

Bottomlands - A term often used to define lowlands adjacent to streams (flood 
plains in rural areas). 

Box Inlet Drop Spillway~ A form of principal spillway.· (See Figure 4.4-III) 

Cantilever Outlet - A discharge pipe ~xtending beyond its support. 

Cascades or Bedrock - Section of stream without pools, consisting primarily of 
bedrock with little rubble, gravel, or other such material present. Current. 
usually more swift than in riffles. · 

Channel - A natural stream that conveys water; a depth or channel excavated 
for the flow of water. 

. --------
Chute Spillway. - A fo·rm of principal spillway. (See Figure 4.4-IV) 

Cqnduit - A closed facility used for the con~eyance of water. 
-...... , ............ 

Cover Crop - A crop grown primarily for the purpose of protecting soil between 
periods of permanent vegetative cover. 

Cradle - A device us~alli c6ncrete, used to support a pipe conduit or barrel. 
(See Figure 4.4-I) 

Cutoff Trench - A long, narrow excavation constructed along the center line of 
a dam, dike, levee or embankment and filled with relatively impervious material 
intended to·reduce seepage of-water through porous strata •. 

Degrade - The alteration of a channel caused by the e~osion and scour of the 
channel bottom. 

Design Highwater - The elevation of the water surface as determined by the flow 
conditions of the design -floods. 

Design Life - The period of time for which a facility is expected to perform 
its intended function. 

Diversion - A channel with or without·a supporting ridge on the lower side 
constructed across or at the bottom of a slope for the purpose of intercepting 
surface runoff. 
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Embankment - A man-made deposit of soil, rock-or other materials used to form an 
impoundment. 

Emergency Spillway - A vegetated earth channel used to safely convey flood dis-
charges in excess of the capacity of the principal spillway. • 

Energy Dissipater - A device used to reduce the energy of flowing water. 

Erosion - Detachment and movement of soil or rock fragments by water, wind, ice 
and gravity. 

Filter Blanket - A layer of sand and/or gravel designed to prevent the movement 
of fine-grained soils. 

Filter Strip - A long, narrow vegetative planting used to retard or collect 
sediment for the protection of diversions, drainage basins, or other structures. 

Flat - Section of stream with current too slow to be classed as riffle and too 
shallow to be classed as ·a pool. Stream bottom usually composed of sand or finer 
materials, with coarse rubble, boulders or bedrock occasionally evident. 

Flood Plain - The.relatively flat area adjoining the channel of a natural stream 
which has been or may be hereafter covered by flood water. 

Flood Routing -·Determining the changes in the rise and fall of flood water 
as it proceeds downstream through a valley or through a reservoir. 

Flume - A'device constructed to convey water on steep grades lined with erosion-
resistant materials. 

Freeboard - The vertical distance between the elevation of the design highwater 
and the top of the dam, dike, levee or diversion ridge. 

Grade Stabilization Structure - A structure for the purpose of stabilizing . 
the grade of a watercourse, thereby preventing further headcutting or lowering 
of the channel grade. 

Grading - Any stripping, cutting, filling, stockpiling, or any combination 
thereof and shall include the land in its cut or filled condition. 

Grassed Waterway~ A natural or constructed channel, usually broad and shallow, 
covered with erosion-resistant ·vegetation, used to conduct surface water. 

Hood Inlet - A pipe entrance wherein the top edge of the pipe is extended 
3/4 of the diameter beyond the bottom invert cut on an angle. (See Figure 4.5-II) 

Hydrograph - A graph showing for a given point on a stream or for a given 
point in any drainage system, the discharge, stage, velocity, or other property 
of water with respect to time. 

Inoculant - A peat carrier impregnated with bacteria which form a symbiotic 
relationship enabling legumes to ·utilize atmospheric nitrogen. Most of our 
legumes require specific bacteria. 

Impact Basin - A.device used to dissipate the energy of flowing water. 
Gen~rally constructed of concrete in the form of a depressed and partially 
submerged~vessel and may utilize baffles to dissipate velocities. 

Land. - Any ground, soil or earth including marshes, swamps, drainageways and 
"'areas not permanently covered by water. 
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Level Spreaders - A shallow channel excavation at the outlet end of a diversion 
with a level section for. the purpose of diffusing the diversion outflow. 

Liquid Limit - The moisture content at which the soil passes from a plastic 
to a liquid state. In engineering, a high liquid limit indicates that the soil 
has a h~gh content of clay and a low capacity for supporting loads. 

Mannings Formula - A formula used to predict the velocity of water flow in an 
open channel or pipeline: 

V= 1.486 r 2/3Sl/2 
n 

wherein "V" is the meari velocity of flow in feet per second; "r" is the hydraulic 
radius; "s"is the slope of the energy gradient or for assumed uniform flow the 
slope of the channel in feet per foot; and "n" is the roughness coefficient 
or retardance factor of the channel lining. 

Mulching - The application of plant residue or other suitable materials to 
the land surface to conserve moisture, hold soil in place, aid in establishing 
plant cover and minimize temperature fluctuation. 

Outlet - Point of water disposal from a stream, river, lake, tidewater, or 
artificial drain. 

Peak Discharge - The maximum instantaneous flow from a given storm. condition 
at a specific location. 

pH - A measure of acidity or basicity with pH 7 being neutral and pH 6.5 
being a desirable degreeof. soil acidity. Basicity above pH 7 is rare in 
eastern U.S. soils. 

Pipe Drop - A circular conduit used to convey water down steep grades. 

Plasticity Index - The numerical difference between the liquid limit and the 
plastic limit; the range of moisture content within which the soil remains 
plastic. 

Plastic Limit - The moisture content at which a soil changes from a semisolid 
to a plastic state. 

Plunge Pool - A device used to dissipate the energy of flowing water that may 
be constructed or made by the action of flowing. These facilities may be 
protected by various lining materials. 

Pool - Section of stream deeper and usually wider than normal with appreciably 
slower current than immediate upstream or downstream areas and possessing 
adequate cover (sheer depth or physical condition) for protection of fish. 
Stream bottom usually a mixture of silt and coarse sand. 

Principal Spillway - Generally constructed of perm~nent material and designed 
·to· regulat·e the .. normal water level, provide flood protection and/or reduce the 
frequency of ope·ration of the emergency spillway. 

Rational Formula - Q=CIA. Where "Q" is the peak discharge measured in cubic 
feet per second, "C" is the runoff coefficient reflecting the ratio of runoff 
to rainfall, "I" is the rainfall intensity for the duration of the storm 
measured in inches per hour, and "A" is the area of the contributing drainage 
are~ measured in acres. 

Ridge - The bank or dik~ constructed on the downslope side of a diversion . 
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Riffle-' Section of stream containing gravel and/or .rubble, in which surface 
water is at least slightly turbulent and current is swift enough that the. surface. 
of the gravel and rubble is kept fairly free from sand and silt. 

Riprap - Broken rock, cobbles or boulders placed on earth surfaces, such as • 
the face of a dam or the channel of a· stream, for protection against the action 
of water. 

Risers - The inlet portions of a drop inlet spillway that extend vertically from 
the pipe conduit barrel and control the water surface. 

·Sediment - Solid material, both mineral and organic, that is in suspension, is 
-being. transported,. or has been moved from its site of orgin by air, water, gravity 
or ice. 

Sediment Basin - A depression formed by the construction of a barrier or dam 
built at suitable locations to retain.rock,· sand, gravel,· silt or other material. 

Soil - The-unconsolidated mineral and organic material on·the immediate surface 
of the earth that serves as a natural medium-for the growth of land plants. · 

Soil Horizon - A layer of soil, approximately parallel to the sur;Eat:e, .that 
has distinct characteristics produced by soil-forming processes. 

Stabilized Cetiter Section - An area in the bottom of a grassed waterway protected 
by stone, asphalt, concrete or other materials to prevent erosion. 

Stone Center - A stabilized center section made of stone. 

Storm Frequency - ·An expression or measure of how often a hydrologic event 
of given size or magnitude should ori an average be equaled or exceeded. The 
average should be based on a reasonable sample. 

Straight Dro·p Spillway - A form of principal spillway. (See Figure 4. 4-II) 

Temporary Protection - Stabilization of erosive or sediment-producing areas. 

Toe Drain~ A drainage system constructed in the downstream portion of an earth 
dam or levee ·to prevent excessive hydrostatic pressures. (See Figure 4.4-I) 

Trash Rack~ A structure -device used to-prevent debris from entering a spillway 
or other hydraulic structure •. ·(See Figure 4. 4-I) 

. . . 
Underdrains - ·Pipelines of tile with open joints or perforated pipe used for 

. the ·.colle·ction o-f subsurface water. 

Unified Soil Classification System - A classification system based on the 
identification of soils according to their particle size, gradation, plasticity 
index and liquid limit. 

Uplift ·Forces -· Vertical pressures acting upward on a structure, usually caused 
by a buoyant condition . 

. Vegetative Protection - Stabilization of erosive or sediment producing areas by 
·covering the soil with: 

a. Permanent seeding; producing long-term veget~tive cover, 

b. Short-term seeding, producing temporary·vegetative cover, or 

c. ·Sodding, producing areas covered with a turf of perennial sod-forming 
grass. 
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Velocity - The rate of flow measured in feet per second. 

Waterway.- A. natural course or constructed channel for the flow-of water. 
See grassed waterway • 
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CONSERVATION DISTRICTS IN NEW JERSEY 

Name 

Burlington SCD 

Camden SCD 

Cape-Atlantic SCD 

Cumberland SCD 

Freehold SCD 
(Mon. & Midsex. Co.) 

Gloucester SCD 

Hunterdon SCD 

Mercer SCD 

Morris SCD 

~ortheast SCD (Bergen, 
Essex, Hudson & Passaic 
Counties) 

Ocean SCD 

Salem SCD 

Somerset-Union SCD 

Sussex SCD 

Warren SCD 

Address 

Cramer Bui·lding 
Rt. 38, Mt. Holly 08060 

152 Ohio Avenue 
Clementon 08021 

Atlantic Co. Offi,ce Bldg. 
1200 W. Harding Highway 
Mays Landing 08330 . 

P.O. Box 148, Rt. 77 
Seabrook 08302 

20 Court St. 
Freehold O 7 72 8 

Telephone No. 

609-267-7410 

609-767-3977 
or 784-1001 

609-625-2203 
or 625-9400 

609-451-2144 

201-462-1079 

Gloucester Co. Office Bldg. 609-881-0240 
Clayton 08312 

Route 6, Box 49 
Flemington 08822 

930 Spruce St. 
Trenton 08638 

Court House 
Morristown 07960 

355 Main St. 
Hackensack 07601 

201-782-3915 
or 782-6701 

609-695-5415 
or 989-8000 ex 353 

201-538-1552 
or 538-1810 

201-646-2979 
201-538-1552 

Ocean County Agric. Center 201-349-1007 
Wh1tesville Road or 244-7048 
Toms River 08753 

1000 East, Rt. 40, Box 37 609-769-1124 
Woodstown 08098 

308 Mill town Rd. 201-725-3848 
Somerset County 4-H Center or -526-2701 
Somerville 08876 

R.D. 1, Box 13 201-383-3800 
Newton 07860 or 852-5450 

Stiger St. 201-852-5450 
Hackettstown 07840 or 852-2579 

STATE SOIL CONSERVATION COMMITTEE 
P.O. Box 1888, Trenton, New Jersey 08625 

Tel: 609-292-5540 
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