SECTION V - DESIGN CRITERIA AND POLICIES

PART 1- TREES

1.01 General

Trees shall be planted in new developments as required by the Subdivision Regulations and as
outlined in the Tree Ordinance.

Trees shall be installed as the last cartsion step, or a performance garstee submitted for their
installation.

1.02 Existing Trees

Existing trees may be preserved as street trees, provided the trees:

are shown on the preliminary plat

are flagged in the field and protected dgrconstruction

are of a species identified by these specifications

do not impose a drainage problem

are within 5 feet of the righif-way line (either side)

are not likely to be damaged by construction

are not likely to interfere witmstallation of proposed utilities

NogpwhE

1.03 Planting Season

Trees should be planted from November 1 through March 15.

1.04 Planting

Trees and other plantings shall be located in the planting strip outside the streaftwigit All
plantings andmprovements along the street or in parking lots shall conform to the City landscape
ordinance.

Planting shall be in accordance with North Carolina Department of Trangpost&Guidelines for
Planting within Highway Righof-Way" and American Standh for Nursery Stock ANSI Z60.1.
Professional nursery guilitees shall be obtained for individual species requirements.

Trees shall conform to the American Standard for nursery stock for proper relations of height,
caliper and root ball diameter. Tseghall, at a mimium, conform to the following:



Mature Tree Size Average Mature Minimum Planting

heightft heightft
Large 45-up 8-10'
Medium 3545 6-8'
Small 10-30' 4-6'

1.05 Planting Around Obstacles

Plantings around obstacles must be approved by the City. Generally,ldlgniplspacings are

recommended:
Obstacle Minimum Clearance
feet
water meter 5
fire hydrant 15
utility poles 20
manholes/sewer lines 15

Trees directly under overhead power lines shall be small trees with a mature height of less than 25'.

Trees planted withid 50 underground utilitieshall not be of the invasive type, as identified in
the recommended tree list.

Trees shall not be planted in the sight triangles of intersections or the sight triangles of driveways.

1.06 Root Barriers

In an effort to protect both trees and underground utilities, the City exgmsithe use of root
barriers where conflicts are apparent. Many ugrdemd utilities have a lifexpectancy of
approximately 30 years. Mature trees can be severely damaged or even killed if vital roots are cut
when relacement lines are installed. The purpose of rooida is to prevent vital roots from
growing towards utility lines.

Trees planted in the street rigiftway, and trees planted near the rghtvay to satisfy zoning

requirements, shall be protected by an approved root barrier. At this time e i@iestigating
the sufficiency of several types of root barrier.

1.07 Tree Protection Barriers

Tree protection barriers shall be erected around all existing trees to be preserved to meet the City's
requirements for street trees or other treesired by City tree ordinance.
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1.08 Tree Selection
Large deciduous trees are preferred in most cases.

The following trees are recommended for use. The developer shoslderdiactors of tree shape,
maintenance requirements, growth habits, andhetss, when selecting street trees.

Small Trees- Less Than 35' At Maturation

COMMON NAME
SCIENTIFIC NAME

Common Witchhazel
Spring Witchhazel
White Fringe tree
Fragrant Wintenseet
Loblolly Bay

*Gray Birch
*Paperbark Maple
Shadblow Serviceberry
Red Chokeberry
Ironwood

Kousa Dogwod
Fragrant Winterhazel
White Dogwood
Common Smoketree
Redvein Enkianthus
Franklinia

Rose of Sharon
Florida Anise Tee
Wax Myrtle
Sourwood

Mountain Stewartia
American Hophornbeam
Common Crapemytrtle
Chaste tree

Eastern Redbud

Hamamelis viginiana
Hamamelis vernalis
Chionanthens virginicus
Chimonanthus praecox
Gordonia lasinthus
Betula populifolia

Acer griseum
Amelanchier canadensis
Aronia arbutifolio
Carpinus caroliniana
Cornus Kousa
Corylopsis glabrescens
Cornus florida

Cotinus coggygria
Enkianthus camporulatus
Franklinia alatamaha
Hisbiscus syriacus
lllicium floridanum
Myrica cerifera
Oxydendron arboreum
Stewartia ovata

Ostrya virginiana
Lagerstroemia indica
Vitex agnuscastus
Cercis caadensis



Large Trees- More Than 35' At Maturation

COMMON NAME
SCIENTIFIC NAME

Sugar Maple

*Silver Maple

*Red Maple

Ohio Buckeye
Common Persimmon
American Beech
European Beech
Kentucky Coffeetree
*Sweet Gum
*Yellow Poplar

Saw tooth Oak
Southern Red Oak
Willow Oak

Ginkgo

American Linden
Little leaf Linden
*American Plane tree

Thornless Honey locust

Japanese Zelkova
Katsura tree
American Holly
*Bald Cypress

Acer saccharum

Acer saccharinum
Acer rubrum

Aesculus glabra
Diuspyros virginiana
Fagus grandiflora
Fagus sylvatica
Gmynocladus deoicus
Liquidambar styraciflua
Liriodendron tulipifera
Quercus accatissima
Quercus falata
Quercus phellos
Ginkgo biloba

Tilia americana

Tilia cordata

Platanus occidentalis
Gledetsia triacanthos inermis
Zelkova serrat
Cercidiphyllum japonicum
llex americana
Taxodium distichum

*Invasive trees not to be planted witHins5od underground utilities.

1.09 Guarantee

Trees shall be guaranteed for one year from theg® of the cerifate of occupancy. Trees
which die or are destroyed shall be replaced as soon as possible within a planting season.



SECTION V- DESIGN CRITERIA AND POLICIES

PART 2- WATER

2.01 Water System Design Criteria

1. Minimum main Ine ppe size shall be-b6 nc hes; except t hat 20 pu
allowed under the following conditions:

(@ Deadend | ines with no possibility for fur
system.

(b) No public fire hydrant required/requested byhawizedfire official or Gity.
(¢ No more than 10 service connections on t

2. Minimum pressure in system shall be 20 psi at peak demand (firedtmv30 psi during
normal conditions Fire flow shall be determined in accordance witld I@nsurance
Services Office) schedule, available from the Fire Marshal.

3. Minimize dead enddoop lines when possible afod feasiblg, and where they must occur
provide a fire hydant per the standard detail§he fitting(s) required at a dead elivte
shall bein accordance with standard detaitéV

4, Minimum cover shall be 3 feet.

5. Install valves as follows: three at a cross; two at a tee; one ordalsmgant brancreach
side of a road bore, stream crossingslroad bore,and at te end of each phase of
construction. The location of the valves dhabe subject to approval byltilities
Management

6. Install valves on loops so a maximum of 600 feet can be taken from service without
affecting other areas. Install valves on botttesi of the street when a water line crosses a
major or minor thoroughfare.

7. Separate water lines 46et horizontal distance from sewer lines (existing or proposed),
unless local conditions or barriers prevent £dd lateral separation in which cagg)
The water main is laid in a separate trench, with the elevation of the bottom of the water
main at least 18 inches above the top of the sewer; or (2) The water main is laid in the
same trench as the sewer with the water main located at one sidemchaob
undisturbed earth, and with the elevation of the bottom of the water main at least 18
inches above the top of the sewer. Whenever it is necessary for a water main to cross
over a sewer, the water main shall be laid at such an elevation thattthra bbthe
water main is at least 18 inches above the top of the sewer, unless local conditions or
barriers prevent an 18 inch vertical separation in which case both the water main and
sewer shall be constructed of mechanical joint ductile iron piperfonianum distance
of 10 feet on each side of the point of crossing. Whenever it is necessary for a water
main to cross under a sewer, both the water main and the sewer shall be constructed of
mechanical joint ductile iron pipe for a minimum distance ofeH on each side of the
point of crossing. A section of water main pipe shall beeredtat the point of crossing.
When it is not possible to maintain the separations listed above or the sewer line is
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10.

11.

12.

13.

14.

15.

located above the water line, both lines mustymrdstatic tested (150 psi for sewer &
minimum 200 psi for water).

Maximum spacing between fire hydrants shall be 80Q {480 foot radus). In closely

built areas, hydrant spacing shall not exceed 500 feet unless otherwise directed by the
authoized fire official within the municipal jurisdiction and approved by Utilities
ManagemeniSee Section lll, ltem 2.02.

City of Salisbury approveddekflow prevention deviceshall be supplied for every service
connection.

Vaults shall havelaminum hatch doors with lift assist and shall be capable of withstanding
expected traffic loads.

All bypasses shall have check valves installed.

Reduced presse principle backflow prevention devicase to be installed on all lines to
installatons involving wet manufacturing processes, speinkystems or any other
hazardous location as detened byUtilities Managemenb r Ci t y 0 s

Backflow Administrator

Water linedrawings hydr aul i ¢ an alapdspesifiatiores shgli beaeteer 6 s
seal of aregistered professional engineer licensed to practice in North Carolina and the
installation of the system shall be inspected and certified by theesmgin acordance

with N.C.A.C.T15A:18C.0303

Water lines shall have 20' permanent easement (15' each siderkcdine) in the City's
name or installed in a public right-way. A 50' temporaryconstruction (25' each sidé
center line, unless directed otherwise) easement shall idgmto

Water services shall bestalled to all newly created parcels (lots) associated with the
project or development. Minimum water service giap and servicéne) shall be linch
(see standard detail \A2).

2.02 Water Plans Checklist

Water line plans should, at the minimuwhpw the following information:

1.

Location and dimension of all existing and propgseblic and private utilities, easements
rights-of-way, strees, street rightof-way, railroad righs-of-way, access easementnd
sanitary sewer righisf-way, et.

Sanitary sewer and storm drain systems dotted in, showing size amidlmate

Invert of storm drains at crossings or where storm drains closelyefeaddy water lines.

Invert of sanitary sewers at crossings and at upstreahoangtream maholes.

Size, lengths (or stationing), and type material of water line.
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6. All tees, gate valves, fire hydrants and blow offs properly labeled.

7. Legend of symbols.
8. North arrow.
9. Street names.

10. Location(s) of nearst existing valves and public fire hydrants. Show location and size of
proposed service lines, meteasid backflow devies. When in close proximitf 1 30d )
proposed public utilities or in proposed easements; show proposed & existing landscaping,
signs, structures, lighting, fencing, streams, ditches, underground & overhead utilities,
pavement, dumpsters & associated screening, sidewalks, retaining walls, etc.

11. Existing pavement, and if applicable, width and length of cut.

12. Include "General Nais"and all applicable City of Salisbury notes and testing requirements
on all plans.

13. Registered Engineer's seal and signature.

14. Vicinity map, showing location of lines and a visual plan page index.

15. Date and purpose of issue.

16. All applicable @y standard detail drawings shall be shown on the plans (including
Eﬁgﬁf(;c;v&/.preventiondevices) City standard detail drawings (or text) shall not be altered or

17. All plansshallshow a construction sequence.

2.03 Water Lin es- General Notes

These notes to appear on all water line plans:

1. Concrete blocking (3000 psi) to be qéa at all bends or as required unless Mega Lugs or
restrained joirgare used.

2. Standard depth of cover to be 3 feet except at valve drahylocationgor other special
situations. Cover is based on elevation below edge or pavement or as indicated on the
plans.

3. Provide poured in place concrete pads (18" x 18"X65)r concrete fAdonut s

as an alternative at the discretiof theUTtilities Inspectorpt all valve boxes.

4, Extensions for valve boxes, when required, are to be valve looXel> (no PVC or C
900).
5. All pavement cuts, concrete or asphalt, are to be replaced according to the standard details

or as reqgured by the North Carolina Department of Tramgation.
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6. Pavement cuts are to be replaced immediately after backfilling of iouttadither with
permanent replacement atemporary replacement of 10" of bésepproved by the City
(for City maintained streets) or DOT (for state maintained streets)

7. Repairs to main breaks:
€)) Solid sleeves to be used for connecting spigot ends shall be of the long body type.
(b) All repairs shall be inspected by City before backsfilling.

8. In any nstance where it will be necessary to have the water shut off on existing mains in
order to make a tim, the work must be done by City fora@sacontractomworking for the

City, scheduled 48 hours to 7 days in advance depending on the location anaftype
businesses that will be affected.

9. When a water main crosses an existing sewer main, the contractor is to replace the sewer
pipe spanning the ditch with ductile pipe when thiWing conditions occur:

€)) Anytime a water main is installethder a sewer main.

(b) When a water main is over a sewer main and the vertical distance between the two
mains is 18" or less.

10. Water mains shall be installed with a minimum of 10" horizontalragpa from sewe
lines. Where this is nopossble, both the water lin@nd sewer line shall be ductile iron

pipe.

11. Water lines shall be disinfected and hydrostatically tested indarooe with all State and
City of Salisbury requirements.

12. All plans shall meet all Federal, State, City ofi@alry, and SalisburiRowan Utilities
regulations, design criteria, and construction standards.

SECTION V- DESIGN CRITERIA AND POLICIES

PART 3- SANITARY SEWER

3.01 Sanitary Sewer Design Criteria

1. Sanitary sewer plans and specifications dimlealed by a Professional Engineer, licensed
to practice in North Carolina.

2. Minimum manhole depth shall be 4 feet.

3. Minimum pipe size shall be 8" formainsadadd f or | até@éal s | esgt hhea
larger size required for water meggze)6" for laterals60d6 or | onger .

4, Sewer laterals in developments with street trees shall be DIP except when the sewer main

and laterals are located at the rear of the property.
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10.
11
12.

13.

14.

15.

16.

17,

Mi ni mum sl ope s halMaxinura slope shdbdfatowhich8inits the p e .
velocity to 10 fps.

Minimum velocity shall be 2 fps, for pipe flowing half full.
Minimum cover shall be 3.0 feet, unless ductile iron pipe is used.
Maximum cover shall b&5feet, unless ductile iron pipe is used.

Manholes shall extend 2 feet above the-yi€&r flood elevation or be sealed cover and
vented 2 feet above the 1@8ar flood elevation. If the 16@ear flood elevatiomannot be
readily establishedUtilities Managementshall establish the elevations tohish the
manhole rims or stack shall betexded.

Horizontal and vertical alignment between manholes shall be straight.
Provide a minimun® . &ap through a manhole.
Maximum distance between manholes shab@@feet.

Use drop mahole where difference between incoming and outgoing pipe inverts is 1.95
feet or greater.

Provide wye with lateral to the property line per Detal55S

Separate water lines I6et horizontal distance from sewer lines (existing or proposed),
unless local conditions or barriers prevent &dd lateral separation in which case: (1)
The water main is laid in a separate trench, with the elevation of the bottom of the water
main at least 18 inches above the top of the sewer; or (2) The watesnadihin the

same trench as the sewer with the water main located at one side on a bench of
undisturbed earth, and with the elevation of the bottom of the water main at least 18
inches above the top of the sewer. Whenever it is necessary for a waté¢o graiss

over a sewer, the water main shall be laid at such an elevation that the bottom of the
water main is at least 18 inches above the top of the sewer, unless local conditions or
barriers prevent an 18 inch vertical separation in which case botrateemain and

sewer shall be constructed of mechanical joint ductile iron pipe for a minimum distance
of 10 feet on each side of the point of crossing. Whenever it is necessary for a water
main to cross under a sewer, both the water main and the deadidyesconstructed of
mechanical joint ductile iron pipe for a minimum distance of 10 feet on each side of the
point of crossing. A section of water main pipe shall beeredtat the point of crossing.
When it is not possible to maintain the separaticsted above or the sewer line is

located above the water line, both lines must be hydrostatic tested (150 psi for sewer &
minimum 200 psi for water).

Sewer lines shall have a 30' permanent easement (15' each sideeofice) in the City's
nane. A 50' constragtion easement (25' easlue of center line, unleskirectedothewise)
shall be preided.

When ductile iron pipe is required on a sectomportionof sewer lire, DIP shall be used
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for theentire run between manholes (no matéransitions on new construction).

18. Priv a t sewd bnesand all lateralsnustmeettherequirementeftheCi t y of Sal i sb
Uniform ConstructiorStandards for materials, beddingnimum slope, and testing

19. All plans shall meet all Federal, 8aCity of Salisbury, and SalisbuRowan Utilities
regulations, design criteria, and construction standards.

3.02 Sanitary Sewer Plans Checklist

Sanitary sewer plans shall contain the following minimum information:

1. Plan and profile on 24" 36" page.

2. Vertical USGS elevation scale on left of profile and station numbers along bottom of
profile.

3. North arrow, all sheets.

4, Plan and profile both run left to right.

5. Centerline intersections of line crossings with sewer notedafitepr

6. Street names above or below corresponding profile, when more than one street is on a page.

7. Identify location of drop manholes in both plan and profile.

8. Invert elevations of all proposed and all existing pipes and pipe sizes erandrigaving

all manholes to 0.01' on profile.
9. Rim elevation and vent elevation to 0.1' on profile; existing and proposed grades.
10. Pipe grade to 0.01% and size and type of pipe between manholes.
11. Size and type of existing pipe and difectof flow between each mhale on plan.

12. Station numbers and designation of "Existing" or "New" anhemanhole on plan and

profile and diameter of manhole (46 or 5606)
13. Indication of "identical” manholes where profile is broken.
14, Locationand size of all existing and proposed street and sewer-afyimgy and public

fire hydrants. Show location and size of proposed service lines, meters, and backflow
preventiondevices. When in close proximity 1 5t@ proposed public utilities or in
proposed easements; show proposed & existing landscaping, signs, structures, lighting,
fencing, streams, ditches, underground & overhead utilities, pavement, dumpsters &
associated screening, sidewalks, retaining walls, etc.

15. Existing pavement on plamdicate width, and any portion to be cut.
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16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

27.

28.

29.

30.

31.

Where a line is to be bored indicate location and length of casing and type of pipe on plan
and profile.

All existing and proposed underground utilities in the area shall be dotted in.

Where ducte iron is to be used, indicate limits on plan andfilg-o Show shaded on
profile.

Use ductile iron where storm drain and sewer have less than 2 tast\aearance.

On aerial crossings, use concrete piers at 18" intervals, indicatareand profile, include
details of design for the piers and anciyer.

Total distance between existing manholes or proposed manholes on the plan and the
bearing if the line imot within the street righf-way.

All lot lines.

All street names on plan.

Flood plain elevation in all flood plain areas.

Creek flow line.

All Railroad crossings must be accompanied by a separate encroachment map showing plan
and profile and all other information required by theroaitl in accordance with their
standards.

Registered Engineer's seal and signature.

Vicinity map showing the location of lines and a visual index of plan sheets.

Date and purpose of issue.

Type of bedding to be used shall be shown or noted.

All plansshallshow a construction sequence.

SECTION V- DESIGN CRITERIA AND POLICIES

PART 4- DRAINAGE

4.01 Storm Drainage Design Criteria

1.

All storm drainage shall be designed by qualified engineers or landscape architects
registered to practicin North Carolina. Qualified land syors may design storm
drainage incidental to subdivisions in adesice with rules and guidelines of the
North Carolina Board of Redration.
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10.

The following definitions and design shall beeds

Storm Sewer Collector Storm sewers which run parallel to the road which have as a
primary purpose, carrying runoff from adjacent lots and roads to the low point in the
system. These sewers shall be designed to carrye@at&torm, flowing full.

Culvert- A short run of pipe under a road or driveway which has as a primary purpose to
pass water from an open channel to an open channel. These pipes shall be designed for a
10-year storm under driveways and ay&ar storm under roads.

The clasification of pipes into one of the above categories and its gudasedesign storm
is subject to the discretion of the City Engineer.

For drainage areas less than 200 acres, stormwater quantities will beirdsteby the
Rational Method, Q=ciA, there:

Q = discharge, cubic feet per second

¢ = runoff coefficient, unitless, see figures 1 and 2

i = intensity of rainfall, inches per hour, see figures 3
and 4

A = drainage area, acres

For drainage areas greater than 200 acres)¢figod for determining stomater quantities
must be approved by the City Engineer.

Therunoff coefficient "C", for site drainage may be based upon the eedigherage
of the proposed ground cover (fig. 1) or land ugening (fig. 2). Tle runoff coefficient
"C", for off site drainage shall be based upon land zseing (fig. 2).

Pipe systems and open channels shall generally be designed using the Manning formula. If
backwater conditions occur, the design method must be approtee Gity Engineer.

Culverts shall be appropriately sized for each condition of inlet control and outlet control.
Headwater depth shall be based upon the flood téevaontrolling. In no case shall
headwater depth increase ponding elevation gacedt properties. Headwater to depth
ratio shall not exceed 1.2 unless approved by the CitpéeargiInlet control charts are
provided in figures 7 through 10.

Minimum pipe diameter is 15" within any rigbf-way or drainage easement.

Minimum velocity is 2.5 feet per second, for pipe flowing just full. Maximum velocity for
CMP is 10 feet per second. Maximum velocity for RCP is 20 feet per second.

Headwalls or flared end sections will be used at the influent and effluent pipall
systems. Flared end sections are preferred in locations near existing highways. Maximum
velocity at effluent discharge shall be no greater than 9 feet per second, flowing full
(calculated with Manning's Equation). Outlet protection shall be prdyper figures 5 and

6 and Standard Detail SI?.

Catch basins in roadways shall be spaced to collect runoff fronmfallrémtensity of 4
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11.

12.

13.

14.

15.

16.

17.

18

inchesperhour with no more than 8 feet of spread from the face of vertical curb or the
backof valley gutter To meet thigriteria, the maximum area draining to a catch basin
shall be calculated as:

Maximum Drainage Area <4V §

C

Where area is in acres, C is the runoff coeffitiand $is the longitudinal tangent slope
of the road (for a 1% slope, S 0.01).

In single family residential subdivisions, curb inlets which receive flow from less than 150
linear feet of gutter are exempt from the spacing criteria above, pcothe gutter flow

does not turn the corner at an intersection. If this exemption is utilized in a sump condition,
the curb inlet shall be a double basin.

In Residential Subdivisions, street catch basins shall be located such that the gutter capacity
will not be exceeded by the runoff from the fully deyeld drainage area.

In Commercial and Industrial Subdivisions, street catch basins may be located assuming
either the developed or the ndaveloped condition; however, if design is for the-non
devebped condition, drainage laterals must be stubbed out to private property for each lot
which drains toward the street.

Less spread may be required on major and minor thoroughfares at the discretion of the City
Engineer.

Maximum distance betweentch basins is 600 feet.

Drop inlets shall be sized to collect theyear design flow with no more head on the grate
than is suitable for the situation. (Show limits of maximum ponding on the plans). In no
case shall headwater depth exceed .4 ife¢taffic areas or .8 feet in landscaped areas,
unless specifically approved by the City Engineer.

Storm drainage structures ove3'deep shall have steps. Seetsapisewer detail S3.

All turns and changes in pipe size shall be agnodated by an accable structure (i.e.,
catch basin or manhole).

Minimum cover, except at influent and effluent flared end sections;0i5 ZExceptions
may be granted at the option of the City Engineer, if adequate treatment is provided.

Not more than 1/4 acre may drain into the street at a single d¢mateenpoint (i.e.,
driveway or sidewalk flume).

All ditches and swales shall be indicated with grades, cross section(s) and liner material
(grass, stone, concrete, etc.) shown.

Where possible, pipes shall be located in the streetafglitly. All pipes and ditches
which are not in the street rigbf-way, but carry off site drainage through the property
must have a storm drainage easement to guarantee passage of rundaffity Tt not
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maintain these drainage easements. Maintenance is the sibgjiprof the respective
property owners. Easement widths for pipes shall be based on the pipe size as follows:

Pipe Size Easement Width
15"- 36" 10'
42" - 60" 20'
greater than 60" As directed by
City Engineer

Easementidths for ditches shall be based on thgd#& runoff as fobws:

Runoff (CES) Easement Width
Q less than 10 10
10 less than Q less than 30 (Q=10 to 30) 20'
30 less than Q less than 100 (Q=30 to 100) 40'
Q greater than 100 As directed by
City Engineer

19. No structures may be built over drage easements, drainage pipes, creeks and/or apparent
drainage paths, unless an engineering plan has been egmsbewing the relocated
drainage path and a recorded drainage easement.

20. No water shall be allowed to discharge in a concentrated macress a sidewalk or
driveway.

21. Diversion of drainage is prohibited.
22. All sites must provide for positive drainage.

23. All drainage systems must be adequately sized to accept runoff frstream properties
in their most likely developed cdition, as based upon City Zoning.

4.02 Plan and Calculation Checklist

Storm drainage plans and calculations should, at a minimum, show the following:

1 Area drained.

2. Off-site areas and their zoning.

3. Existing and proposed contours.

4 Important spot elevations.

5 Delineated areas draining to each inlet, swale, etc. and area of maximum ponding on drop
inlets and culverts.

6 Drainage ptterns on and offite before and after development.

7. Off-site swales, pipes and structuagifacent to the site.

8 Pipe size, length, slope and material.
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9

10.
11.
12.
13.

Showswales and dihes, indicate grade, cressction(s) and liner matal.
Invert elevations in and out on all pipes.

Catch basin rim elevations.

Riprap width, defh, length and size.

Must be to an acceptable engineering scale.

Calculations Calculations should be presented in a neat, accurate amizecyenanner.

BOOo~NoOrONE

Drainage areaindividual and cumulative.

Runoff coefficients.

Storm intensity.

Runoff flow.

Pipe slope.

Manning coefficient of roughness.

Pipe diameter (culvert size).

Maximum flow capacity.

Velocity at design storm or maximum probable velocity.

Inlet control, outlet control conditions and maximum headwdepth.
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4.03 Figures and Charts
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Figure 1

Runoff Coefficient "C"
Based on Ground Cover

lawns (average slopes)

lawns (slopes greater than 7%)
gravel

brick

asphalt and concrete

roofs

natural areas

Figure 2

Runoff Coefficient "C"
Based on Land Use (Zoning)

parks and cemeterié®@SP)
playgrounds
agricultural RR)
colleges IC)
single and multfamily residential
(GR3)
(GR6, HR
(URY)
(UR12
landscaped office and business
(RMX)
moderate business and industrial
(NMX, LI, HI)
urban business
(DMX, HB, CMX, HS, TNB)

Note: Time of concentration, tc, shall be appropriate

for developed conditions.
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.22
.35
.50
.60
.95
.95
.30

.25
.35
40
.60

.50
.60
.70
.80
.80
.80
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- Figure 3

Height Time of Concentration
(feet) )
Time
= 500 (minutes)
= A [EXAMPLE: — 200
— 300 Height = 100 ft. =
— Length = 3000 ft. ' - 150
E_ 200 Time of Concentration = |4 min. -
= 150 - = I
= gth =
— (feet) = 80
s, |00 =
— — 10,000 — 60
e " = = 50
L - X — =5
— 5,000 =
o T = 30
40 -~ — =
S~k E- 25
— 30 S 3,000 =
- = 20
— 20 == 2000 TSN E- 15
= = 1,500 —
- = 10
— 10 Based on the formula: — 0 8
- T. = [F/128] 13 /H]0-383 = I
1= Where: -
L 5 - 500 5
L— 4 T = [min.] __ L 4
3 F = the factor noted below — 300 3
L= EFeet]] — fr—
H = [Feet — 200
— 2 ~ 150 — 2
B -—— 100 B
L— L,
Notes:

I. Use nomograph value for natural basins with well defined channels.

2. For overland flow, grassed surfaces, multiply Te by 2.

3. For property zoned for single fomily residential use, multiply Te by 0.75.
4. For property zoned for multi-family, multiply Te by 0.5.

5. For property zoned for business or industrial use, multiply Tc by 0.4.

6. For overland flow, concrete or asphalt surfaces, multiply Tc by 0.4.
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Figure 4

Rainfall Intensity "I"

Duration Intensity
(min) (in/hr)
10-year 29ear S5fear 100-year

5 6.8 7.6 8.3 9.0
10 5.7 6.5 7.1 7.7
15 4.9 5.6 6.0 6.6
20 4.4 4.9 5.3 5.8
25 4.0 4.5 4.8 5.3
30 3.5 4.0 4.3 4.7
35 3.2 3.7 4.0 4.4
45 2.7 3.2 3.5 3.8
60 2.2 2.6 2.9 3.2
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Figure 5

Riprap Sizes
Riprap Size Range dso NY Designation
class inches inches (approx.)
A 2-6 3" fine
B 5-15 10" light
I 4-15 12" medium
I 6-18 15" medium
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FIGURE & - RIPRAP APRON DIMENSIONS

30
LENGTH _OF _APRON
w APRON MATERIAL TO PROTECT TO PROTECT
S CULVERT SCOUR HOLE
L1 L2
25 1| STONE FILLING (FINE) 3 X D 4 X Dg
2 " " (LIGHT) 3 X% 0 6 X Dg
3 " " (MEDIUM) 4 X D, 8 X Do
4 ¥ " (HEAVY) 4 X D 8 X Do
6 5 " " " 5 % Do 10 X Dq
20 I N 6 § ; " 6 X Do 12 X D
7 | SPECIAL STUDY REQUIRED (ENERGY DISSIPATORS, STILLING
BASIN OR LARGER STONE SIZE)
o
=
o
(&)
(V)
A
[S8]
[¥5)
(5
=
= \\QI:\\\\\\ 7
o
—

\\\‘\
; b =

Do IN FEET
Vo = Flow velocity at culvert or paved channel outlet.

For pipe culverts, Dy = diameter.

For pipe-arch, arch, and box culverts, and paved channel outlets,
Do = vf7Qr , where Ag = cross-sectional area of flow.

4. For multiple culverts use Dg = 1.25 x Dy of single culvert.

For apron grades of 10% or steeper use recommendations for next
higher zone (zones 1 through 6).

w N =

From: "Bank and Channel Protective Lining Design Procedures" State of
New York, Department of Transportation, Division of Design and Construction.
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