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ARTICLE 1
SHORT TITLE

This Ordinance shall be known and may be cited as the Bryan County Engineering Design
Standards (“Engineering Standards”).

ARTICLE 2
ENACTMENT CLAUSE

The Commissioners of Bryan County, pursuant to the authority conferred by the provisions of
Article IX, Section 2, Paragraph 1 of the Constitution of Georgia of 1983, do ordain and enact
into law the Engineering Standards.

ARTICLE 3
PURPOSES

The Engineering Standards are adopted for the following purposes, among others:

(@) To promote and protect the health, safety and welfare of the citizens of Bryan
County; and

(b) To establish technical standards for Plats, Environmental Site Assessotleat
engineering matters and minimum guidelines for the design and construction of
Subdivision Improvements, including but not limited to: Roads, Easements,
Pedestrian Ways, Subdivision entrances and driveways, Recreational Tracts,
Buffers, Private Water Systems, Private Sewerage Systems andger8ysiems.

ARTICLE 4
DEFINITIONS OF TERMS

Section 400. _Interpretation of Certain Terms or Words.

Except as specifically defined herein, all words in the Engineering Standardfhéavstomary
dictionary definitions. For the purpose of the Engineering Standards, certain wordssoused
herein are defined as follows:

Words used in the present tense include the future tense. Words used in the singular include the
plural, and words used in the plural include the singular. All pronouns used herein shall be
deemed to include the masculine, the feminine and non-personal entities.



Whenever reference is made in the Engineering Standards to afuditler or Sectionof this
Ordinance, all parts of suckrticle or Sectionare deemed to be included in such reference.

The word “shall” is always mandatory.
The word “may” is permissive.

The word “person” includes a firm, association, organization, partnership, trust, company, or
corporation as well as an individual.

Section 401._Definitions.The definitions set forth iBection 2701 0f the Subdivision
Regulations of Bryan County (“Subdivision Regulations”) are incorporated hereinebges
and shall have the same definitions herein as set forth in the Subdivision Regulations.

ARTICLE 5
GENERAL

All submissions shall bear the signature and date across the seal of the Engonpezpared
the plans, reports, design consideration, and calculations pertinent to the Construction Pla

All construction in a County right-of-way shall require a permit and approval by thademgig
Director.

Details are provided herein to provide specifics on construction.

If a question concerning the interpretation of the Engineering Standards arisegrir@tation
of the County Engineer shall govern.

The County Engineer’s written approval must be obtained for any significant change in the
approved Construction Plans prior to implementing the change in the field.

The Engineering Inspection Services letter, as shown in the sample, shall be provded bef
approval is given on the Construction Plans as evidence that inspection services under the
direction of an Engineer will be provided.

The Applicant’s Engineer shall require that one set of the approved Construction Plaptsibe ke
the field and updated on a daily basis by the contractor. The Applicant’'s Engineensiall re
such set of plans on a weekly basis and make a field report to the file as to the prageess of
work and any changes documented which differ from the approved Construction Plans.



ARTICLE 6
REQUIREMENTS

Section 600._Required Improvements.

Except as otherwise provided by the Subdivision Regulations, a Developer shall proville, insta
and pay for the following improvements to serve his Subdivision. Ultilities shall bedocat
where possible in accordance with the proposed utility location detail.

(2) Water Supply & Distribution;
(2) Sanitary Sewerage Collection;
3) Sewage Disposal Systems;
(4) Road Grading and Surfacing;
(5) Storm Drainage;

(6) Road Name Signs;

(7 Electricity;

(8) Natural Gas (Optional); and
(9) Traffic Control Devices.

Section 601. Easements.

Easements having a minimum width of fifteen (15) feet and located along the sidelatrea
line shall be provided as required for utility lines, underground mains and cables and drainage

Maintenance easements shall be provided when deemed necessary by the County Engineer.
Where the County Engineer determines from the Preliminary Plat that a @raarea) within a
proposed Subdivision requires mechanical cleaning, the Developer of such proposed Subdivision
shall offer to the County a twenty (20) foot access easement on one (1) side of suchwzmal. S
easements may be used as a location for Pedestrian Ways, bikeways and othesamnécht

do not conflict with the basic maintenance function of such easements.

ARTICLE 7
DRAINAGE

Section 700._Stormwater Management Standards - Riparian Rights.

(2) A certificate from Applicant’'s Engineer stating that the development @ubéivision
will not increase, decrease or change the quality or quantity of surface or subaatac
reaching adjacent property shall be required. If such certificate cannot beetktvéne
County, then an easement from or other agreement with the affected adjacent property
owner shall be required.



(2)

@)

(4)

Each Subdivision shall incorporate stormwater management facilitigsesntfto
maintain pre-development peak discharge rates across adjacent property lines.

No Subdivision shall be undertaken unless the Applicant can establish to the County
Engineer that the flood potential within the Subdivision, on adjacent or surrounding lands
or Wetlands will not be increased by the development of such Subdivision. If such
potential is in question, the County Engineer shall make the final determination.

Inter-basin transfer of water between river basins is prohibited.

Section 701. Planning and Submission Requirements.

(1)

(2)

@)

(4)
(5)

(6)

Prior to submission of an application, the Applicant and/or his Engineer shall rtteet wi

the Engineering Director and the County Engineer to determine applicable methodology
and existing known drainage conditions. Where existing known drainage problems exist,
cooperative methods shall be sought to resolve deficiencies.

All applications for Construction Plan approval shall include a map at appropeakge sc
of all site areas to be covered by impervious surfaces and calculations of saidfarga
change to impervious surface after approval by the Engineering Director willeequi
updated maps and the approval of the County Engineer.

Drainage plans shall be designed to reduce the rear Lot drainage fdnylitadsng
advantage of natural topography as much as possible. When rear Lot drainage facilitie
cannot be avoided, they shall be designed to accommodate maintenance.

Minimum Lot slope grades shall be 0.3%.

All on-site drainage features shall be piped, including such features (incluttingsgli
swales, streams, canals, etc.). Ditches are not permitted. (Revised-6/6/06)

Swales may be permitted as a special exception by the EngineeringDivkete
appropriate, but shall be considered a secondary and inferior option for drainage
placement. (Revised-6/6/06)

Section 702. Construction Standards.

(1)

Pipe:

(@) Only reinforced concrete pipe Class lll and HDPE corrugated pipe shall beused i
County Road right-of-ways or for Subdivision Drainage Systems. Where HDPE
is used the following criteria shall be met: (Revised 6/5/07)



(b)
(€)

(d)

(e)

(f)

(9)
(h)

(i)

@)

. 12" minimum cover shall be maintained at driveway crossings.

. Flared end sections shall be used at driveway crossing ends.

. At driveway crossings, pipes shall extend a sufficient length to
allow a 2:1 slope (H:V) or shallower.

. Installation shall be in accordance with GDOT standards.

(Revised 6/5/07)
Driveway pipes shall be a minimum of fifteen (15) inches in diameter.

Pipes up to thirty-six (36) inches in diameter shall have a flared end segbes; pi
larger than thirty-six (36) inches in diameter shall have winged headwalls or othe
prior approved end treatments.

Pipes of dissimilar size shall be vertically aligned with their engragte line or
shall have the crowns of the pipes set at matching elevations when dissimilar size
pipes converge at a manhole or other structure.

All pipe joints, in addition to the required rubber gaskets, shall be covered with
approved geotextile material of sufficient width to be secured to the pipe and
completely encircle the joint with a fifty (50%) percent overlap.

Pipes located on property lines shall have a minimum depth of cover to the finish
grade of thirty-six (36) inches. Where such depth of cover cannot be maintained,
the pipe shall be relocated in such a manner that the property owner will not be
impaired in the construction of fences and other amenities normally located at
such locations and a sufficient easement provided for the relocated position of the

pipe.
Pipe gradients shall provide self-cleaning velocities without scour (2 -.9 fps)

Maximum length of pipe runs shall not exceed three hundred (300) feet. All
drainage pipes shall begin and end in either inlets, manholes, or end treatments.

Only Reinforced Concrete pipe and HDPE corrugated pipe will be approved for
drainage systems which the county will be required to maintain. The pipe
installation shall be in accordance with GDOT standards. (Revised - 6/5/07)

Other types of pipe may be used if approved, in writing, by the County Engineer
prior to use.

Curb Inlets: (Revised-6/6/06)



All inlets shall be of the standard design. Curb inlets should be located at the end of
corner curve radius.

Drainage Swales:

Swales with a velocity greater than five (5) feet per second shall be paved aimiafm
two (2) feet wide and six (6) inches deep.

Swales shall have a 5:1 side slopes or flatter; however, if a swale traverseded site,
use of a 3:1 side slope may be submitted for approval by the County Engineer to reduce
impact on trees.

Prior to use, Drainage swales shall have sufficient vegetation to provideofiltaad
erosion stabilization.

Drainage pipes or gutter flow shall not discharge into a swale.

Maintenance:

All swale banks shall be constructed in a manner that the side slopes will not erode and
can be maintained with riding grass cutting equipment. The type of soil encountered will

be considered in selecting the proper slope. Side slopes flatter than 3:1 may be fequired i
soil conditions warrant. (Revised-6/6/06)

Section 703. Drainage Design Standards, Methodology and Criteria.

(1)

(2)

On-site Stormwater Control:

All applications for Subdivision approval will provide for on-site retention or detention
(dry or wet) for the differential between pre-development and post-development
computed peak runoff. The site shall be the total area of development, including non-
contiguous lands if part of a non-contiguous Planned Unit Development (PUD)
application, and shall be owned in fee simple or have perpetual cross easements for
drainage purposes.

Methodology:

Two (2) hydrological methods for computing surface runoff are hereby adopted: “The
Rational Method” and U.S. Department of Agriculture, Soil Conservation Servicg,(SCS
Technical Release No. 55 (TR-55), entitled “Urban Hydrology for Small Watefsheds

Alternative computer models may be utilized if such computer models are approved by
the County Engineer.
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@)

(4)

Drainage Design Criteria:

The following design criteria shall be used for either methodology utilized for
computation:

Design Storm The design storm for Bryan County shall be the twenty-five (25) year
frequency, twenty-four (24) hour, antecedent condition Il for all on-site Roads, swales,
Drainage Systems and ditches, etc. The design storm for all detention basitisyrete
basins, outfall structures and outfall pipes shall be the one hundred (100) year frequency,
twenty-four (24) hour storm event.

Impacts- Required

(@) Site inflows (cfs);

(b) Site outfall (cfs);

(© Tidal backwater effects;

(d) Soil characteristics;

(e) Static water levels;

() Peak water levels - twenty-five (25) year storm;

(9) Peak water levels shall be checked relative to one hundred (100) year storm
frequency in setting first floor elevations;

(h) Pre-development conditions shall be carefully evaluated as to adequacy of
drainage design (if any) and removed, replaced, or reworked if found
unsatisfactory.

General Requirements

An overall map of the drainage area with basin area, length, and slope information keyed
to the drainage calculations.

The calculations shall clearly show how the time of concentrations was detgrmine

Pipe sizing calculations shall be checked for inlet and outlet control. Maximum
headwater and tailwater conditions should be provided.

Flood plain elevations and zones for the FEMA one hundred (100) year storm shall be
shown on the Construction Plans.

Where FEMA flood elevation have not been determined. Applicant’s Engineer shall
provide such elevations based on his study and set the finish flood elevations one (1) foot
above the one hundred (100) year flood elevation or the peak elevation backwater of the
100 year storm event within the Subdivision.
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Detention and retention ponds shall be designed so that shorelines are meandering where
possible to increase the length of shoreline, thus offering more space for grovttiraf lit
vegetation for filtering purposes.

Maximum basin side slopes shall be 3:1, except where soil conditions require flatter
slopes.

Wet detention basins shall have a permanent pool depth of not less than four (4) feet to
reduce bottom vegetation growth.

Dry basins must be designed with access to allow for efficient maintenancebakthe
bottom and side slopes.

Detention and retention ponds shall be designed to provide at least one (1) foot of vertical
detention storage volume for runoff above the proposed dry weather water level design
elevation.

Major drainage canals shall not be used for storage.

Use of rectangular weir outlets will be allowed only where the weir will provedeer

outlet control needed for a given situation than that provided by a V-notched weir. V-
shaped or V-notched weir outlets are recommended to achieve detention storage. Use of
innovative outlet structures such as pip-culvert combinations, perforated riser pipes, or
special graduated opening outlet control boxes, are encouraged as ways of reproducing
pre-development runoff conditions.

Design data for storage volume and detention outlet requirements shall be submitted and
approved by the County Engineer.

Detention and retention ponds shall be designed for ten (10) year sediment load before the
one (1) foot storage volume requirement is included.

The principal outlet must convey the design peak flow without emergency overflow.

Use of concrete weirs or standpipes are preferred over undersize pipes. dR g&ities
are prohibited.

Where cleared sit conditions exist around detention or retention areas, the bank shall be
sloped to proposed dry weather water surface elevation and planted for stabilization
purposes. Where slopes are not practical or desired, other methods of bank stabilization
will be used and noted on plans submitted.
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Dredging, clearing, deepening, widening, straightening, stabilizing or otheitesag

natural waterbodies or canals may be permitted by the County Engineer only when a
positive benefit can be demonstrated. Such approval by the County does not obviate the
need for State or Federal agency approvals where applicable.

Section 704. Direct Stormwater Discharge.

(1)

(2)

)
(4)

(5)

Tidal Discharges:

Where direct discharge are requested into tidal areas, the Department af Natur
Resources and/or the Corp of Engineers and the County Engineer approval is required
before a permit to construct is granted. Granting of a permit will be based upon unique
site hardships and not hardships created by the proposed development plan, or financial
consideration.

New drainage outfalls into marshlands, tidal waters, or Wetlands shall be approkied by t
Corps of Engineers and/or Georgia Department of Natural Resources. Any miodificat
to existing outfalls that have inverts below +3.5 MSL or any modification that ra@sults
the invert being lower than mean high tide, shall be approved by the various State and
Federal agencies having jurisdiction.

Tide control structures shall be installed where the invert elevation of thstfusture is
below mean high tide.

Discharges to Natural Water Bodies:

Where a specific sit requires a permit to allow direct discharge into alnaaies body,
methods of diffusing and filtering the discharge and of reducing velocity may be cequire

No stormwater discharge shall be permitted directly onto any beach.

Final landscape design and planting shall not work against the stormwater runaffscont
and drainage concepts approved as part of the Construction Plan approval process.

Rip Rap:
Where discharge velocities exceed five (5) feet per second (fps), rip rap ghall/ioed

in accordance with the table herein. Where this is not desirable, energy dissipation
devices of concrete may be used instead of rip rap.
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Graded Rip Rap Stone Table

Flow Velocity N.S.A. Size Inches (Sq. Opening) Particle?
(ft./sec.) No. ! Max. Avg. Min. Weight (Ibs.)
2.5 R-1 1% 3/4 No.8 -
4.5 R-2 3 1% i
6.5 R-3 6 3 2 20
9.0 R-4 12 6 3 60
115 R-5 18 9 5 150
13.0 R-6 24 12 7 300
14.5 R-7 30 15 12 700
----- R-8 48 24 15 1500

INational Stone Association

2At least fifty (50%) percent of all the individual stone particles must weitgast the listed
amount.

Section 705. Drainage Easement.

All drainage easements to the County must be cleared. The County shall requivedisanc

for obtaining approval of runoff control and drainage plans that the Applicant record plats and
covenants where available ensuring that drainage easements and fa@liéissigmed to a

specific entity.

The Applicant shall submit to the County Commission a request for permanent dedication of
Drainage Systems for County maintenance. The County Engineer shall cettaly ésabuilt
improvements so offered are in conformance with approved plans and with all prevailing County
standards.

Should Drainage Systems and easements be deeded to a homeowners’ or landowners’
association, the general maintenance requirements necessary to insure theridogetions of
stormwater runoff controls, easements and drainage facilities shall bibeéserthe documents
establishing such association. The documents will also state that Bryan Courdgaireantity
having authority over such drainage may perform or require the homeowners’ or landowners’
association to take action under the following conditions:

(2) If normal maintenance is not performed and it adversely affecting draioage fl

(2) To alleviate flooding or other drainage problems upstream or downstream of the
easement.
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Section 706._Underground Storm Sewers and Drainag€Revised-6/6/06)

All existing water courses, ditches, canals and swales on a property to be developkdesnd a
drainage features required for a development, must be diverted through underground storm drain
pipes. Adequate access for maintenance and improvements of the drainage fdkty w

required. Generally, for underground storm drain pipes the minimum width of the easerthent sha
not be less than thirty (30) feet. Additional width may be required based on drainage
requirements. Sufficient width as determined by the County Engineer will be provithéa wi

the easement on one side of the pipe to allow for service equipment mobility and storage of
removed fill. (Revised-6/6/06)

Section 707._Open Channel Right-of-Ways.

Open channel right-of-ways shall be sized in the table below. The open channel shatklde loca
in the easement to provide an adequate maintenance area on each side of the open channel.

DRAINAGE RIGHT-OF-WAY SIZING TABLE

Maximum Top Width Required Minimum
of Open Channel Drainage ROW
(feet) (feet)
5-10 30
9-15 35
16 - 20 40
21-25 45
»25 As approved by County Engineer

All storm drainage right-of-ways shall be reviewed by the County Engineer and upon &pprova
recorded in the Clerk’s Office and two (2) copies submitted to the EngineeringoRirec

Section 708. Water Surface Elevations.

No Subdivision will be permitted which alters the surface water elevation of dagbady or
Wetland in such a way as to adversely affect the natural drainage from anyrmmstrea
downstream areas of the drainage basin on a permanent basis.

The County Engineer shall review and approve any water surface elevation proposesbfts lag
or waterbodies. An Applicant shall submit sufficient groundwater and topographidaiedaia
around the proposed waterbody site to assist in establishing the water surfaceEnedenbarea

of coverage.
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As a condition of drainage plan approval, the County may require that adjustments be made to
existing or approved water surface elevations if upstream or downstreamearges such
adjustments to provide required drainage flows.

Section 709._Exemptions From Site Runoff and Drainage Planning.

The following activities shall be exempt from the requirements of sit runoffat@rtd drainage
planning.

(2) Any maintenance, alteration, renewal, use or improvement to an existing Brainag
System as approved by the County Engineer which does not create adverse
environmental or water quality impacts and does not affect the velocity, volume or
location of stormwater runoff discharge; or

(2) Work by agencies or property owners required to meet emergency flooding
conditions. If possible, emergency work should be approved by the duly
appointed officials in charge of emergency preparedness or emergency relief.
Property owners performing emergency work will be responsible for any damage
caused by their unauthorized actions. Property owners will restore the site of the
emergency work to its approximate pre-emergency conditions within a period of
sixty (60) days following the end of the emergency.

Section 710. Erosion and Sediment Control.

Erosion and sedimentation controls shall be required on all sites adjacent to wasevbodie
drainage ways in which one-half (¥2) contiguous acre or more of land surface is to be uhcovere
An Applicant shall show erosion and sediment control measures between the uncovered areas
and adjacent waterbodies or drainage ways on plans submitted for approval. (Seecldfe Stat
Georgia “Manual for Erosion and Sedimentation Control” for details). The Applicantapply

for a Land Disturbing Activity Permit in accordance with the requirements ofrtiséda and
Sedimentation Act of 19975 and the Rules of the Georgia Department of Natural Reasurces
amended.

Section 711. Lakes, Ponds & Waterways.

Artificial or natural waterways, lakes, or ponds for recreation shall not bptadder
maintenance by the County.

Waterways, lakes, ponds, detention or retention basins shall be maintained by either an
established Homeowners Association or individual property owner(s). In eitherheaBedl
Plat must indicate who will be responsible for maintenance. The County will not accept
maintenance of drainage basins.

16



Private maintenance provisions must be made to the satisfaction of the County Enfjeeer
Developer is not allowed to be designated as the responsible provider of maintenanng. Plac
responsibility on the owner(s) of the property where the feature is located isdlibwuitable
notes and easements are provided on the Final Plat and other legal instruments.

Section 712. Drainage Details.

Q) Plan Curb Inlet D-1
(2) Curb Inlet, Section A-A D-2
3) Curb Inlet, Section B-B D-3

4) Frame and Cover D-4
5) Roof Inlet D-5
(6) Swale Inlet (R-6/6/06) D-6
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ARTICLE 8
PAVEMENT DESIGN

Where curb and gutter is a part of the Road design, the following will be observed:

The maximum linear gutter line distance stormwater can traverse shalebentindred (300) feet
unless the Applicant’s Engineer can substantiate that for a twenty-five (25tywa:

(2) Stormwater carried in the gutter will not over top the curb; and

(2) Stormwater will not rise on the paved surface to obscure the centerline and a width
of one (1) foot each side of the centerline of the roadway maintained.

Asphalt wearing surface shall be a minimum of one and one-half (1 ¥2") inch thick, hot plant mix
type “E” or “F” when an asphalt leveling course is not used, or a minimum of one (1) inch thick
when an asphalt leveling course is used.

Asphalt leveling course shall comply with all provisions of the Georgia Departthent
Transportation criteria for material and placement.

Pavement bases shall be either six (6) inches Graded Aggregate or five (§)plachhenixed soil
cement providing a minimum structural coefficient of 0.84 for the base. The Applicant’s
Engineer may provide alternate Road design utilizing different base nsmteaameet or exceed
the construction coefficient as required for the base, subject to the approval of the County
Engineer.

Sub-base shall be a minimum of twelve (12) inches of granular material compactatketo a
hundred (100%) percent standard proctor density. Additional lifts below the first td2ve (
inches shall be compacted to a ninety-five (95%) percent standard proctor densigjesr gké
Roads shall be proof rolled and witnessed by a representative of the County Engineering and
Inspection Department prior to the base material being placed. All unsuitablahshall be
removed and replaced with acceptable material.

Section 800. Residential and Local Road Design.

Minimum centerline pavement grade shall be 0.30%.
Maximum centerline pavement grade shall be 4.0%.
Minimum Road elevation shall be 8.0 feet MSL.

The Road way cross slope shall be 3/8" per foot.

Maximum Road design speed - thirty (30) mph.

Minimum sight distance - two hundred (200) feet.

Minimum centerline radius of curve - one hundred (100) feet.
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Minimum tangent between reverse curves - fifty (50) feet. This may be reduced (0)zZeet
with the approval of the County Engineer.

Section 801. Curb and Gutter.

Curb and gutter shall be constructed with Portland Cement Concrete having a tgken(2&i

day strength of three thousand (3,000) psi. Slip form or machine curb and gutter shall have
expansion material minimum of one-half (¥2) inch thick with a maximum spacing of one hundred
(100) feet and abut a solid structure where one (1) day’s pour abuts a previous day’s pour.
Construction joints 1/4 - 1/3 the depth of the gutter shall be sawed or tooled at a maximum
spacing of twenty (20) linear feet.

Concrete gutters may be 12", 18" or 24" wide; and, combined curb and gutters may be 18", 24" or
30" wide respectively.

Where Roadside ditches are permitted and Pedestrian Ways are provided, crassalldbies

provided when road lengths exceed six hundred (600) feet. Crosswalks should have a minimal
interval of five hundred (500) feet. This interval may be modified based on design of Subdivision
Road layout, block length, design speed, etc. The ditch or ditches on both sides of the Road shall
be piped and the pipe covered with compacted fill. A concrete six (6) foot wide Pedestyian W

shall be provided across the ditch and shall connect the pavement to the proposed Pedestrian Way
in the Subdivision. The Road shall be marked with reflector paint and striped. The speed limit
shall be reduced to fifteen (15 MPH) miles per hour.

Residential Curb and gutter shall have a minimum gutter thickness of six (6) inarasiegial
curb and gutter shall have a minimum gutter thickness of eight (8) inches and shakdresthic
required by its location, soil conditions and traffic load.

Section 802. Paving Details.

Q) Typical Standard Local Road PD-1
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ARTICLE 9
ROAD STANDARDS

For the purpose of these Engineering Standards, Roads shall be defined based on the number of
vehicle trips per day as follows:

Classification Vehicles per day (vpd)
Major Thoroughfare 1501+ & Moves traffic through County
Arterial 1500+
Collector 401 - 1500
Local 0 -400

Utility installation (electrical, telephone, cable television and gasgrazeuraged to be placed
underground in all new Subdivisions, except where overhead service can be provided to adjoining
properties without the addition of new poles.

See Detall for preferred locations of underground utilities and services.
Road standards not specifically addressed or where conditions warrant, the desgpm&irah

to the standards of practice_.in TRAFFIC ENGINEERING HANDBQUQistitute of
Transportation Engineers, latest edition.

Section 900. Roads.
(2) Sight Distance:

No fence, wall, tree, terrace, building, sign, shrubbery, hedge, other planting or stoucture
object capable of obstructing driver vision will be allowed at intersections.

(2) Clear Right-of-way:

Except as otherwise provided herein, it shall be required that the right-of-wagabedcl

all surface improvements removed from the right-of-way, and all sub-surface
improvements parallel to the pavement be re-located from under the pavement. sAll area
disturbed during construction and shoulders and slopes shall be seeded to obtain
permanent vegetation for controlling erosion.

3) Clear Zone:
The maximum possible clear zone within the proposed right-of-way shall be provided.
Guardrails shall be provided if obstructions cannot be eliminated. Also, guardrdilseshal

provided at bridge ends, along slopes steeper than 4:1 exceeding ten (10) feet height, and
at other hazardous locations.
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(4)

(5)

(6)

(7)

(8)

9)

Roadside Parking:

All Roads shall be considered to provide Road-side parking unless plans clearlyadtate t
Road-side parking will be prohibited. Where Road-side parking is prohibited, the
Applicant shall provide fotNo Parking” signage as part of the design. Where Road-side
parking is provided, a nine (9) foot wide paved surface will be provided for each lane.
Roadside Shoulders:

Except as otherwise provided herein, Roadside shoulder shall be a minimum of eight (8")
feet wide for Arterial Roads and Collector Roads and six and one half (6 %2'") feetdbr Loc
Roads, except where Road-side parking is permitted.

Roadway Drainage:

The Roadway drainage shall be adequate with sufficient outfall.

Roadside Subgrade Drains:

Parallel Roadside sub-drains shall be a six (6) inch diameter perforated piumdad

with graded aggregate, surrounded with an approved geotextile material in aftwenty
(24) inch wide trench with a minimum of two (2) foot depth. See detail herein.

Roadside Signs:

All signs, structures, and appurtenances located within the shoulder shall be of bagak-aw
construction.

Geometry:
The geometry (vertical and horizontal) shall conform to the following requirements

Sight Distance for Vertical Curves:

Design Speed Minimum Curve Minimum Stopping
MPH Radii Sight Distance
Local 30 275 feet 200 feet
Collector 35 350 feet 240 feet
Arterial 40 500 feet 275 feet
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(10)

(11)

(12)

(13)

(14)

Horizontal Curves.

Where a deflection angle or more than ten (10) degrees occurs in the alignment of a
Marginal Access or Minor Road or Road, a curve of reasonable radius shall be introduced.
A curve shall be introduced at any change in direction of a Collector Road or Major
Thoroughfare. On Major Thoroughfares, the centerline radius of curvature shall be
determined by the County Engineer. On Collector Roads, the centerline radius of
curvature shall not be less than three hundred fifty (350) feet. On Local Roads, the
centerline radius of curvature shall not be less than one hundred (100) feet unless the
topography of the land to be Subdivided makes this impractical.

Access to Adjacent Property:

Each Road must connect to an existing Public Road or an Approved Private Road System.
The Road must not possess any unusual features that will cause the construction or
maintenance cost to be adnormal.

Roads Located on Dams:

If a Road is located on a Dam, the dam must be declared safe in accordance with the Dams
and Reservoirs Safety Act.

Reserved Strips Prohibited:

A Road intended to be dedicated to the County shall not be located so that a narrow buffer
strip is maintained between the right-of-way of such Road and adjacent property in such a
manner as to deny access to another adjacent property.

Access to Arterial Roads:

No residential Road, driveway, or other access point shall enter an Arterial Ropdiat

nearer than five hundred (500') feet from an existing highway, Road, driveway, or other
access point; except, where an Existing Lot of Record would be rendered unusable by the
strict application of this provision.

Roadside Ditches:

Roadside ditches over three (3') feet deep shall be piped, and a parallel sub-drain syste
shall be provided as deemed appropriate by the County Engineer.
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Section 901._Property Access.

(2) Permits for all driveways, curb cuts and Roadside culverts shall be obtainetiérom t
Engineering Director.

(2) Installation of new driveways on curb and gutter Roads must conform with the driveway
curb cut detail herein.

Section 902. Curb-Cut Location and Design.

Where the lowering or cutting away of curbs, or the placement of driveway pipe and/dtr a@spha
non-curb sections is required for the purpose of ingress and egress to a Lot or Subdivision, such
work shall be subject to the following provisions: The County Engineer may require Sobmiss

and review of an access plan. Access to each parcel in PUD developments and cémmercia
industrial properties shall be reviewed during Construction Plan review.

(2) Residential Curb Cuts:

(@) No more than two (2) combined entrances and exists shall be allowed for any Lot,
having a frontage less than two hundred (200) feet on any one Local Road.
Additional entrances or exists for Lots having a frontage in excess of two hundred
(200) feet may be permitted at the rate of one (1) entrance/exit for each additional
one hundred (100) feet of frontage.

(b) For Local Road intersections (corner Lots), no curb cuts shall be located within
twenty-five (25) feet of the intersection of two (2) curb lines or such lines
extended, or within fifteen (15) feet of the end of curb radius, which ever is more
restrictive. On Collector Roads, no driveway shall be within seventy (70) feet of
the intersection of two curb lines or curb lines extended or fifty-five (55) feet of the
intersection of the two (2) right-of-way lines, or within fifty (50) feet of the end of
curb radius.

(© The distance between any two curb cuts on the same side of the Rods shall not be
less than ten (10') feet on Local Roads and twenty-five (25') feet on Collector
Roads. Said distance shall be measured between the points of tangency of the curb
return radii.

(d) The width of the driveway shall not exceed twenty (20) feet at the right-olveay
and twenty four (24) feet at the edge of the pavement.

(e) Curb cuts for abandoned sites, or where access is obstructed due to parking

lots, buildings, or other permitted structures, the old driveway shall be removed,
the sidewalk (if existing) shall be replaced, the curb and gutter shall be teplace
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(2)

fill dirt backfilled to its natural state and grassed; where it is a piped driaelirt
or paved road, said pipe shall be removed, asphalt removed, and the shoulders and
ditch regraded to its previous state.

Commercial & Multi-family Curb Cuts:

Commercial and Multi-family curb cuts shall be installed by the property owner in
accordance with the approved plans by the County Engineer.

(@)

(b)

(€)

(d)

(e)

(f)

No more than two (2) combined entrances and exits shall be allowed for any parcel
where the frontage is less than three hundred (300) feet on any one (1) Road. On
parcels with less than one hundred-fifty (150) feet of frontage, only one (1)
combined entrance and exit shall be allowed (two one-way driveways shall be
allowed in lieu of the one two-way). Additional entrances or exits for parcels of
property having frontage in excess of three hundred (300) feet may be permitted at
the rate of one entrance/exit for each additional one hundred-fifty (150) feet of
frontage.

For Local Road intersections (corner lots), no curb cuts shall be located within
twenty-five (25) feet of the intersection of two (2) curb lines or such lines
extended, or within fifteen (15) feet of the intersection of (2) two right-of-wegli

or such lines extended, or within fifteen &15) feet of the end of curb radius,
whichever is more restrictive. On Collector Roads, no driveway shall be within
seventy (70) feet of the intersection of two curb lines or curb line extended or fifty-
five (55) feet of the intersection of the two (2) right-of-way lines, or withiwg fift

(50) feet of the end of curb radius.

The distance between any two (2) curb cuts on the same side of a Road shall be not
less than twenty-five (25) feet on Local Roads and twenty-five (25) feet on

Collector Roads. Said distance shall be measured between the points of tangency
of the curb return radii.

All driveways shall be constructed so as to be at least twelve and one-half (12.5)
feet radius for multi-family and at least twenty-five (25) feet radiusdarrmercial
development.

Maximum width of any driveway shall not exceed thirty-five (35) feet medsatr
the end of the radii, minimum of twelve and one-half (12.5) feet radius.

Curb cuts for abandoned sites, or where access is obstructed due to parking lots,
buildings, or other permitted structures, the old driveway shall be removed, then
sidewalk (if existing) shall be replaced, the curb and gutter shall be repléiced, fi
dirt backfilled to its natural state and grassed; where it is a piped drivewalrto a
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or paved road, said pipe shall be removed, asphalt removed and the shoulders and
ditch regraded to it's previous state.

Section 903. Roads Within Subdivisions.

Except as otherwise provided herein, Roads within Subdivisions shall have a standard Road widt
of twenty-seven (27) feet back to back with curb and gutter and a shoulder width of six and one-
half (6.5) feet. When Roadside swales or ditches are permitted, the Road width shafitize t

four (24) feet wide with a six and one-half (6.5) foot shoulder or greater. Where roadkidg par

is required, the paved Road width will be increased nine (9) feet for each lane.

Section 904. Traffic Control Plan.

An Applicant shall furnish a traffic control plan for all Subdivisions involving public or priva
right-of-ways for review and approval. This requirement applies to all Subdivisionk whi
increase the traffic county and/or have an impact on traffic routing. Traffic cehaitde
determined to be equal to five (5) vehicles per day (vpd) per Lot. Other counts will beedccept
that are in conformance with the most current edition of the Institute of TranspoEaigineer’'s
Trip Generation Manual (ITE Manual)

The traffic control plan shall indicate all traffic control/warning signs amitde required for the
safe and orderly flow of traffic. This plan shall include, but not be limited to, signs sulsi®a
PARKING, STOP, DEAD END, SPEED LIMIT, SLOW-CHILDREN PLAYING, YLD
PEDESTRIAN CROSSING, ROAD NAME, and pavement striping.

An Applicant shall also be responsible for any changes or additions required in the Road from
which access to the Subdivision is authorized. The County Engineer may require additional
information and traffic engineering studies to determine impact on the neighboridgy&bam

by the proposed Subdivision. The improvements to the neighboring Road system that may be
required include turn lanes, passing lanes, acceleration lanes, decelerationyigess lanes,
signs, pavement markings, etc.

All traffic control signs, devices, and striping shall conform with_the Manual fdioumiTraffic
Control Devices (MUTCD)atest edition. All traffic control and warning signs shall be of
engineering grade reflectorized quality, made on extruded aluminum sign blanks anddneounte
galvanized u-channel posts. All installations shall be compatible with the standaddsy the
County’s Engineering and Inspections Department. All incidental hardware fogsighall meet
or exceed specifications of the Georgia Department of Transportation.

Concrete control monuments shall be placed on the Lot property lines intersectiomeRtat
right-of-way lines shown on a site specific basis determined during the cormstmestiew
process.
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Section 905._Exceptions From Paving Width and Required Right of Way Clearing
Requirement.

If the following criteria are met, the required paving width within a proposed Subdivesmoinec

reduced by twenty (20%) percent and any such Road shall have a minimum of six (6) fodt cleare

shoulders:

(@)

(b)

(€)
(d)

Section 906.

(1)
(2)
3)
(4)
(5)
(6)
(7)
(8)
(9)
(10)
(11)

The combined acreage of all Lots is not more than the balance of acreage in the

Subdivision, excluding from the Lots and balance of acreage: Marshlands,

Wetlands and Roads;

The Roads within the Subdivision are designated as an Approved Private Road

System;

The number of Lots is no more than twenty (20);

No subsequent Subdivision of Lots shall be permitted and the County Engineer

must approve the documentation of such prohibition.

Road Details.

Preferred Utility Location
Driveway Details

Curb and Gutter Details
Subdivision Entrance - Undivided
Subdivision Entrance - Divided
Major Cul-de-sac

Minor Cul-de-sac

Dead End Road with Turn-a-round
Roadside Sub-grade Drain
Bituminous Replacement

Curb Cut Detall

P-1

P-2
P-3
P-4

P-6
pP-7

P-9

P-10
P-11
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Section 907. Bryan County Dirt Road Standards.

(1)

(2)

3)

(4)

(5)

(6)

Materials:

Soil shall be Class 1I-B-3 or better as defined in Georgia Department of Treatgwor
Standard Specifications Construction of Roads and Bri®gsgion 810.01. Where this
soil is not naturally available it shall be stabilized with graded aggregatnd.

Compaction:

The entire surface of the in place material shall be plowed, harrowed and mixed to a dept
of six (6) inches, brought to grade and compacted using a sheepsfoot roller. In areas
predominantly sand, the Engineering Director may permit the use of a vibratory rolle
Elevation:

The minimum elevation shall be eight (8) feet mean sea level.

Crown:

The Road shall slope form the centerline to the edge at 3/8" / foot or shall drop a minimum
of 0.3 feet.

Drainage:

The Road shall have adequate drainage provided by means of Road side swales or ditches.
Where there are low points in the Road topography, drainage shall be provided using a
minimum eighteen (18) inch diameter reinforced concrete pipe across the Road laid on
grade with the existing ditch profile and the Road constructed over the pipe. There shall

be a minimum of twelve (12) inches of clearance between the top of the pipe and the top

of the fill over the pipe.

Design Criteria:

Average daily traffic 50 vehicles per day

Design width (minimum) 20 feet (18' - Less than 300"
Shoulder width (minimum) 4 feet

Design speed 20 mph

Brake reaction time 2.5 seconds

Brake reaction distance 73.3 feet

Brake distance (level) 33.3 feet

Stopping sight distance 125 feet

Passing sight distance 350 feet

Decision sight distance 220 feet
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ARTICLE 10
PEDESTRIAN WAYS

Section 1000.When required in the Subdivision Regulations, Pedestrian Ways shall be shown on
the Construction plans, which shall indicate the location of Pedestrian Ways and provide the
typical Pedestrian Way detail.

(1)

(2)

Pedestrian Ways situated within dedicated Rights of Way:

(@)

(b)

(€)

Residential Subdivision:

(i)

(ii)

The location of the Pedestrian Ways shall be placed one (1) foot inside the
right-of-way or as otherwise approved by the County Engineer and in a
logical terminus and with wheelchair access.

Pedestrian Ways shall be four (4) feet wide, four (4) inches thick, broom-
finished, portland cement concrete with a minimum twenty-eight (28) day
strength of 2,500 psi. The slope shall not be less than 1/4" per foot.

Non-Residential Subdivision:

(i)

Pedestrian Ways shall be a minimum of six (6) feet wide and shall have
minimum thickness of four (4) inches, broom-finished, portland cement
with a minimum twenty-eight (28) day strength of 2,500 psi. The slope
shall not be less than 1/4" per foot. Thickness of commercial sidewalks
shall be determined by Applicant’s Engineer to accommodate the use at the
location of the feature.

Multi-family, Parks, Recreational Areas, or Campus:

(i)

Pedestrian Ways in areas other than residential and commercial shal have
minimum width of eight (8) feet or wider to accommodate the requirements
of the facility and serve the purpose intended, and shall meet all other
requirements of non-residential Pedestrian Ways.

Pedestrian Ways not situated within dedicated Rights of Way:

(@)

Any such Pedestrian Way shall be restricted as part of a Subdivision common open

space when on a residential site; on a non-residential site, a permanent easement
shall be reserved and maintenance assigned to a specific entity.
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(b)

(€)

In any event, the County Engineer must approve the Plan for ownership and
maintenance of Pedestrian Ways. The Pedestrian Way may be counted toward the
requirement in the Subdivision Regulations for Recreation Tracts.

Choice of surface materials include concrete, bitumous mixes, soil cement,
stabilized earth, treated wood planking, and pavers, and shall depend upon use and
users of the Pedestrian Way and its relationship to other amenities. Othé&lmater
may be approved by the County Engineer depending on the location and ability to
be relatively maintenance free.

Pedestrian Ways may be sized on the probably volume of pedestrian traffic, and in
consideration of the site’s location with respect to Recreation Tracts, parks,
schools, and commercial areas. Pedestrian Ways shall be a minimum of eight (8)
feet wide.

Section 1001. Bikeways and Bicycle Lanes.

€)) If provided by the Applicant, bikeways may be sized on the probably volume of bicycle
traffic, and in consideration of the site’s location in relation to other populatedaariéas
locations with respect to an overall bike route plan adopted by the Planning Commission.
Bikeways shall be minimum of eight (8) feet paved width provided for two (2) way bicycle
traffic and a five (5) foot width for one (1) way bicycle traffic.

(b) If provided by the Applicant, bicycle lanes shall be at least four (4) feet widéder w
enough to allow safe passage of bicycles and motorists. Bicycle lanes arewaablallon
Arterial Roads.

Section 1002. Pedestrian Way Detail. PW-1
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ARTICLE 11
PRIVATE WATER SYSTEMS

Section 1100. Water Supply.

(1)

(2)

@)

(4)

(5)

The electrical supply for all Private Water Systems shall be prdtedtie lighting
arrestors.

All Private Water Systems serving one hundred (100) Lots or more shall provideea mas
water meter at the well site.

All Private Water Systems serving two hundred (200) Lots or more shall providikeugp bac
well and pump.

All electrical control systems for Private Water Systems shalligee surge and phase
protection with automatic restart in the control cabinet and shall provide for the ¢onnect

of an emergency standby generator. Where emergency standby power provisions are
provided, a warning label shall be provided stating the phase, voltage, delta or wye service
and any other information necessary for safety and emergency service by others.

All water systems shall supply at least the maximum instantaneous dems2$@|
gallons per minute with a residual pressure at the end of the system of 20 psi.

Section 1101. Water Distribution.

(1)

General

€)) Manholes, pits, or vaults containing valves, blow-offs, meters, pressure reducing
valves, or other appurtenances in the distribution system shall drain to the surface
of the ground where they are not subject to flooding by surface water, or to
absorptions pits underground. Under no circumstances are such to be connected to
storm or sanitary sewer systems.

(b) Water mains shall be laid at least ten feet (10") horizontally from asiyngxor
proposed sewer.

(© Where water mains and sewer cannot be laid to the above standard, the mains shall
be laid to conform with the Georgia Environmental Protection Division’s Rules
and Regulations and as a minimum shall comply with the Recommended Standards
for Water Works as promulgated in the “Ten State Standards”
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(2)

)

(4)

(5)

(d) All water mains shall have a minimum diameter of six (6) inches in systems
provide fire flows of 250 gpm. Any systems that support fire flow devices
requiring a fire flow of 500 gpm or more shall have a minimum pipe diameter of
eight (8) inches.

(e) All water distribution systems shall have 3 way type fire hydrants a oniof
800 feet apart and shall be no more than 500 feet from each house. For multi-
family, commercial, and industrial, fire hydrants shall be a minimum of 500 feet
apart.

Underwater Crossings:

€)) A minimum cover of two (2) feet shall be provided over the pipe. When crossing
water courses which are greater than fifteen &15) feet in width, the followilig sha
be provided:

0] The pipe shall be of special construction, having flexible watertight joints.
Pipe shall be wrapped with a protective covering to be specified by the
County Engineer.

(i)  Valves shall be provided at both ends of the water crossing so that the
section can be isolated for testing or repair. The valves shall be easily
accessible and not subject to flooding. The valves shall be installed in a
manhole or vault.

(i)  Permanent taps shall be made on each side of the valve on the source side
to allow insertion of a small meter to determine leakage and for sampling
purposes.

Above-water Crossings: The pipe shall be adequately supported and anchored, protected
from damage, freezing, accessible for repair and with expansion and contractitms joi

Dead Ends: Dead ends shall be minimized by looping of all mains whenever practical.
Where dead ends occur, they shall be provided with a fire hydrant within five hundred
(500) feet of all residences if flow and pressure are sufficient, or with an approskeithd
hydrant or blow-off for flushing purposes. Flushing devices should be sized to provide
flows which will give a velocity of at least two and one-half (2.5) feet per second in the
water main being flushed. The water system shall be extended to the county vigiyt-of-
with a minimum of six (6) inch main and terminated with a valve the size of the main.

Distribution System Design: All water mains, including those not designed talerina

protection, shall be sized after a hydraulic analysis based on flow demands and pressure
requirements. The system shall be designed to maintain a minimum pressure of 20 PSIG
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at ground level at all points in the distribution system under all conditions of flow.

(6) Fire Hydrant Service: The minimum size of the pipe between the fire hydrahtisea
water main serving fire hydrants shall be six (6) inches in diameter. All hgdyvearich
water mains must be equipped with a six (6) inch valve as shown in detail.

(7 Air Release Valves: Air release valves or hydrants shall be requirkdhighapoints in
the water distribution system. Automatic air release valves shall not be ugedtinrss
where flooding of the manhole or chamber may occur.

Section 1102._Service Connections.

Any time a Private Water System is installed in a Subdivision, water seshed be provided to

each lot and shall be marked with a metal stake. Service connections shall cornsipttofthe

water main, corporation stop, one (1) inch pipe size polyethylene or polybutlylene tubing, and one
(1) inch curb stop. Taps to mains shall be at ad@@le. Service lines shall have a minimum of
twenty-four (24) inch cover and the cover shall reduce to twelve (12) inch at the point of
connection to the meter. Each dwelling service shall be marked with a 3/4" - 1" PV@pgade t

to the curb stop and extending a minimum of eighteen (18) inches above ground. Measurements
to the service lines must appear in the record drawings. Curb stops shall not be lefingrotr

from the ground, but must be terminated at the end of the PVC pipe. Where marked with a “W”
engraved 1/4" into the curb to locate the water service lateral.

Section 1103. System Structures Location.

(2) Water lines shall be designed to minimize pavement crossings to thetgtegtes
practical.

(2) Valve boxes, manholes, and other appurtenances shall not be located in the paved portion
of the right-of-way.

3) Fire Hydrants, valve boxes, manholes and other structures shall be located atgadjoini
property lines, if possible.

4) Water services shall be shown on the Construction Plans and referenced to stoucture
other identifiable objects of permanence.

5) Depth of the water lines and services shall have a minimum depth of bury of thi{@@)si
inches and shall have a minimum of twenty-four (24) inches of cover at the invert of
Roadside swales and ditches. Where this can not be obtained, the line shall be ductile iron
pipe or encased in concrete the width of the swale or ditch.
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Section 1104. Water Materials.

All water materials shall meet the following specifications, exceptevtine system is an

extension of an existing Public Water System. Where extensions to PublicSy/stiems are
proposed, the owner of the System shall approve the extensions and concur with the proposed
location and design. A letter from the owner of the System stating the above isdkequire

Lead Content: Any pipe, valve, meter, appurtenance, solder or flux used shall be leaddege. “L
free” is defined as less than 0.2 percent lead in solder or flux and less than 8.0 petcent lea
pipes and fittings.

Q) Pipe:

All pipe shall be marked as to Type, Class or nominal thickness, weight, manufacturer,
and date of production. Pipe not properly marked shall be unacceptable and removed from
the job.

(@) Ductile Iron Pipe (DIP): DIP shall conform to the requirements of ANSI
Specification A21.51 (AWWA C-151) latest revision. The pipe shall be designed
for the actual cover installed over the pipe. Joints shall be “push-on” which
conform to the requirements of ANSI Specifications A21.11. Ductile iron fittings
shall conform to the requirements of ANSI Specifications A21.10. Joints for
fittings shall be mechanical joints conforming to the requirements of ANSI
Specifications A21.11All ductile iron pipe and fittings shall have a cement-
mortar lining of 45 mils thickness minimum conforming to the requirements of
ANSI Specifications A21.4. Ductile iron fittings are required regardless ayplee
of pipe on three (3) inch size and larger. All fittings shall be American made.

(b) Poly Vinyl Chloride (PVC): PVC pipe and joints shall conform to all requirements
of the AWWA/ASTM Specifications D-2241 and shall be C-900. Joints shall be
“push-on” type utilizing synthetic rubber ring gaskets conforming to the
requirements of AWWA/ASTM Specifications D-1869. Pipe shall bear the
National Sanitation Foundation (NSF) seal of approval. PVC fittings may be used
only on pipe smaller than three (3) inches in size.

(© Polyethylene Pipe: Polyethylene pipe (service connection pipes) shall caaform
the requirement of AWWA/ASTM D-2239 - SDR 11.5 and shall be IPS PE 3408
pipe. The pipe shall be designed for 100 psi and shall bear the National Sanitaiton
Foundation (NSF) seal of approval. The joints shall be “push-on” type utilizing
synthetic rubber ring gasket conforming to the requirements of AWWA/ASTM
Specification D-18609.
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(2)

3)

Valves

Gate valves shall be used for all sizes two inches (2) through twelve (12) inches in the
main distribution line. Butterfly valves shall be used where the diameter exosbds

(12) inches or if determined necessary by the County Engineer. All valves shall open
counter clockwise. All butterfly valves shall have a 450 foot Ibs. Actuator minimum. All
valves shall have a cast iron screw type valve box and a four (4) inch thick concrete collar
All valves are to be designed for a minimum working pressure of not less than 150 psi.

€)) Butterfly valves shall be the resilient seated type which meet theeeguits of
AWWA/ASTM Specification C-504.

(b) Main line gate valves shall be the resilient seated iron body type which meet the
requirements of AWWA/ASTM Specification C-509. Unless otherwise specified,
gate valves shall be designed for a working pressure of not less than 150 PSI.

(© Ball valves shall be used in lieu of two (2) inch gate valves only as a meter stop at
the meter location.

Marking Tape

All PVC water mains and service lateral installations shall include thalat®ns of a
continuous magnetically detectable tape buried directly over the pipe at a deptivef twe
(12) inches below the finish grade. The tape shall be at least two (2) inches wide, and be
boldly labeled every eighteen to thirty-two (18 - 32) inches as foll@AUTION

WATER LINE BURIED BELOW” . The tape shall be designed to last as long as the
pipe it is installed over, even in adverse soils.

Section 1105. Fire Hydrants.

Fire hydrants shall open clockwise, 4-1/2 inch main valve, three (3) way hose connectidn w/NS
threads, painted Federal Safety Yellow.

Section 1106. Hydrostatic Tests.

Hydrostatic tests shall consist of two (2) parts; pressure test and lea&iagewhich a
representative of the County’s Engineering and Inspection Department shall . pidsse
tests shall be supervised by the Applicant’s Engineer.

(1)

Pressure Test:

Prior to any pressure testing, the Contractor must clean out and flush the line of dirt and
foreign material. After the water mains and lines have been laid or erected and the
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necessary anchors installed, all newly laid pipe or any valved section therebikeshall
subjected to a hydrostatic pressure not less than fifty (50%) percent above the normal
operating pressure, but not less than 150 PSI and not greater than the pressure rating of the

pipe.

Test pressure shall be based on the elevation of the lowest point of the section under test
and corrected to the elevation of the test gauge.

All valves shall be completely opened and closed several times during the test period.
If permanent automatic air release valves are not located at all high poirds, bras
corporation stops shall be installed and shall remain as part of the work. All alveshall
vented from the main prior to testing.

Test duration shall be a minimum of two (2) hours.

(2) Leakage Test:

After the water system pressure test has been completed satisfattteribakage test
shall be conducted in conformance with AWWA C600.

The duration of each test shall be two (2) hours at a pressure of 150 PSI.

No installations shall be accepted until the leakage is less than the numbeores gati
hour as determined by the formula:

L =SD P/133,200; where:
L = Allowable leakage in gallons per hour
S = Length of pipeline tested in feet
D = Diameter of pipe in inches
P = Average test pressure in PSIG

Exceptions: All visible leaks shall be corrected regardless of the amounkaddea

3) Sterilization:
All new, cleaned, repaired or affected water mains shall be disinfected id@accemwith

AWWA C601. These results must be submitted with Applicant’s Engineer’s letter of
certification.
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Section 1107._Water Details.

(1)
(2)
3)
(4)
(5)
(6)
(7)

Reaction Block Detalil W-1
Fire Hydrant W -2
Valve Box Detall W-3
Waterline Encasement W-4
Blow-Off Detail W-5
Waterline Termination W-6

Standard 3/4" or 1" Meter Service & Tap W-7
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ARTICLE 12
PRIVATE SEWERAGE SYSTEMS

Section 1200._General.

(1)

(2)

)

(4)

(5)

(6)
(7)

(8)

9)

(10)

Any Private Sewerage Systems providing service to two (2) or more Unitbenust
approved by the County Engineer.

Land disposal of any treated ro partially treated wastewater by meansbhsioaptian

field, low pressure system, drip irrigation, overland flow, spray irrigation or castl
Wetland shall be approved by the County Engineer. Such systems shall conform to the
State of Georgia regulations for land application, and shall include a prelimiteary s
assessment, groundwater monitoring, redundant application area or sufficierd Bioeag
five (5) day period.

Private Sewerage Systems shall have an Operation and Maintenance Mararatdrg
Applicant’'s Engineer.

Sewer mains shall be designed to minimize pavement crossings to the gegrites
practical.

Manholes shall not be located in the paved portion of the right-of-way and shall be located
in relation to adjacent property lines as possible.

Horizontal separation between water and sewer shall be in accordance VADINERD

The minimum horizontal separation between the edge of the pavement and the sawer mai
shall be ten (10) feet in sixty (60) foot right-of-ways.

Sewer lines shall be tested with a “Go-No-Go” mandrel, with a maximumaddleiive
(5%) percent deflection. A representative from the County’s Engineering and lospect
Department must be present at all such testings.

Sewer laterals shall be installed to the property line of each Lot and tistoslaall be

shown on the Construction Plans for the Subdivision. Each Unit shall be marked with a
three (3) feet steel rod driven flush with the ground. Measurements to the sesaér late
must appear in the Construction Plans.

The sewer lateral shall have a minimum depth of bury of thirty-six (36) inchebalhd s
have a minimum of twenty-four (24) inches of cover at the invert of Roadside swales and
ditches. Where this can not be obtained, the lateral will be encased in concretelthe widt
of the swale or ditch.
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Section 1201._Testing.

The Contractor shall perform the following tests:

(1)

(2)

@)

Pipe Deflection:

After backfilling trenches, all PVC sewer pipe shall be tested for initahdiric
deflection by the use of a five (5%) percent mandrel which is acceptable to the
Engineering Director. The initial diametric deflection shall not exceed5%@ percent.

Soil Compaction:

All trenches determined by the Engineering Director not to meet the compaction
requirements stated previously for Roads shall be tested for conformance hyga testi
laboratory approved by the Engineering Director at the locations and depths requested by
the Engineering Director.

Pressure Test:

All force mains shall successfully pass a pressure test of one and one-hatfg$2) ti
working pressure, but in no case less than 100 psig.

The formula for allowable pressure loss will determine if a force main eptadde. No
installations shall be accepted until the leakage is less than the number of gadlboar as
determined by the formula:

L=SD P/ 133, 200; where:

L = Allowable leakage in gallons per hour
S = Length of pipeline tested in feet

D = Nominal diameter of pipe in inches

P = Average test pressure in PSIG

Section 1202. _General.

(1)
(2)

Match crowns of all lines when different size lines enter a manhole.

Service laterals shall be connected to the sewer main. Under special comditionsh

prior approval, service laterals may be connected to manholes with the crown of the sewe
lateral matching the crown of the sewer main. A concrete slide from the incompeg pi
invert to the MH invert must be constructed.
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©)

(4)

(5)

(6)

(7)

(8)

9)

Service laterals longer than one hundred fifty (150) feet shall be six (6) inathesneter

and shall not exceed two hundred (200) feet in length. Service laterals less than one
hundred fifty (150) feet may be four (4) inches in diameter on single Unit or where
approved by the County Engineer. Lateral is defined as the pipe laid from the sewer main
to the property line of the Unit. Sewer lateral shall be marked with a one-half {2) inc

iron rod eighteen (18) inches in length driven flush with the finish grade at the end of the
lateral.

Connections to existing manholes shall be made in the presence of the repvesantati

the County’s Engineering and Inspections Department. The Contractor shall notify the
County’s Engineering and Inspections Department forty-eight (48) hours befoiregsbart
the connection. All connections made to precast reinforced concrete manholes shall be
cored and have installed a flexible manhole sleeve.

Pipe Protection: Sewer pipe which, when completed, will have less than threst (8) fe
cover shall be constructed of ductile iron pipe.

Manhole tops should be above the ten (10) year flood elevation. Manhole tops in
pavement lower than the ten (10) year flood elevation shall have a watertight ring and
cover. Manholes constructed in public right-of-ways or easements shall have top a
maximum of six (6) inches above grade.

All sewers shall be so designed and constructed to have the following minimum slopes
and where possible greater slopes are desirable:

Sewer Size Minimum Slope in Feet Per 100 Feet
8 inch 0.40

10 inch 0.28

12 inch 0.22

All dead-end sewers (8" diameter) shall be laid at a minimum slope of 0.70 feeeper
hundred (100) feet.

No more than two (2) Units shall be connected to one (1) six (6) inch sewer latetal. Bot
laterals must be equipped with cleanouts at the connection to the six (6) inch line.

Section 1203._Underwater Force Main Crossings.

A minimum cover of two (2) feet shall be provided over the force main. When crossing water
courses which are greater than fifteen (15) feet in width, the following shall begadovi
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(1)

(2)

3)

The pipe shall be of special construction, having flexible watertight joints. Pipe
shall be wrapped with a protective covering to be specified by the County
Engineer.

Valves shall be provided at both ends of the water crossing so that the section can
be isolated for testing or repair. The valves shall be easily accessible and not
subject to flooding. The valves shall be installed in a manhole or vault.

Permanent taps shall be made on each side of the valve on the source side to allow

insertion of a small meter to determine leakage and for sampling purposes.

Section 1204. Sewer Material.

(1)

(2)

Pipe:

Pipe Size and Type Selection

(@) On depths of 1 to 3 feet, use DIP.

(b) On depths of 3 to 12 feet, use PVC SDR-35.

(© On depths of 12 feet and greater, use PVC SDR-18, PVC SDR-26 (ASTM
D-3034), or DIP at Applicant’s Engineer’s option.

(d) Any pipe above 16" diameter shall be DIP, regardless of depth.

(e) Pipe enclosed in casing shall be DIP only.

Pipe Material Specifications:

All pipe shall be marked as to the type, class or nominal thickness, weight, manufacture

and date of production. Pipe not properly marked shall be unacceptable and removed from

the job.

(@)

(b)

Ductile Iron Pipe (DIP): DIP shall conform to the requirements of ANSI
Specifications A21.51. The pipe shall be designed for the actual cover installed.
Joints shall be “push-on” which conform to the requirements of ANSI
Specifications A21.11. Ductile iron fittings shall conform to the requirements of
ANSI Specifications A21.10. Joints for fittings shall be mechanical joints
conforming to the requirements of ANSI Specifications A21 All ductile iron

pipe and fittings shall have a cement-mortar lining of 45 mils thickness
minimum conforming to the requirements of ANSI Specifications A21.4. Ductile
iron fittings must be used on pipe sized 3 inches or larger.

Poly Vinyl Chloride (PVC): PVC pressure sewer pipe shall conform to the

requirements of ASTM Specifications D-2241, Class 160 - SDR 26. Joints shall
be mechanical joint type utilizing synthetic rubber ring gaskets conforming to the
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)

(€)

requirements of ASTM Specifications D1869 and shall be ductile iron.

PVC gravity sewer pipe and fittings shall conform to the requirements of ASTM
Specifications D3034 - SDR 35 for pipe 4" - 15" and ASTM Specifications F-679
for pipe 18" - 24". Pipe shall be designed for a maximum long term deflection that
shall not exceed five (5%) percent. PVC fittings may be used on pipe smaller than
three (3) inches in size.

Magnetically Detectable Tape: All PVC sewer mains and latestdllations shall
include the installation of a continuous electronically or magnetically dbtecta

tape buried directly over the pipe at a depth of twelve (12) inches below the
finished grade. The tape shall be at least two (2) inches wide, and be boldly
labeled every eighteen to thirty-two (18" - 32") inches as foll6(@AUTION

SEWER LINE BURIED BELOW” . Tape marking sanitary sewer lines shall be
green striped; force mains, reclaimed water mains, and effluent lines shall be
brown striped. The tape shall be designed to last as long as the pipe it is installed
over, even in adverse soils.

General Information

(@)

(b)

(€)

All materials used in the construction of sewers shall be new and unused when
delivered on-site and shall be suitable for installation and operation under the
conditions for which they are to be used.

Casing pipes shall be installed at:

0] railroad crossings, as directed by the Railroad;

0] State highway crossings, as directed by the Georgia Department of
Transportation, or;

(i) as designated by the Engineering Director.

No sewer line of any type shall be allowed to pass through any storm drainage
structure.

Section 1205. Manhole Construction.

(1)

Sections: Manhole sections shall be precast reinforced concrete sectiotegue and
groove joints and shall conform to ASTM Specification C478, latest revision. The
number of manhole joints shall be minimized. Riser sections for manholes shall be made
as long as practical to accomplish this requirement.
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Alternative 1:

Concrete use in their manufacture shall conform to the requirements of ASTM C-150
(Type 1) and shall be manufactured witb0% calcareous aggregatdimestone)
conforming to the requirements of ASTM C-33 with a concrete alkalinity of not laess tha
0.80 and shall have a twenty-eight (28) day compressive strength to not less than 5,000
pounds per square inch and the absorption shall not exceed four (4%) percent. The
minimum wall thickness of the manhole riser section shall be:

4' Diameter Manhole 4" Minimum Wall Thickness
5' Diameter Manhole 5" Minimum Wall Thickness
6' Diameter Manhole 6" Minimum Wall Thickness

Cone sections shall leecentricand have a minimum wall thickness of eight (8) inches at
the top and shall have a side thickness to match the section with which it is associated.

Base riser sections shall be monolithically cast and have minimum bottom thiokness

4' Diameter Manhole 6" Minimum Bottom Thickness
5' Diameter Manhole 8" Minimum Bottom Thickness
6' Diameter Manhole 8" Minimum Bottom Thickness

Alternative 2:

Concrete used in their manufacture shall be madegsathitic stone only and shall have

a twenty-eight (28) day compressive strength to not less than 5,000 pounds per square
inch. Alkalinity shall be adjusted to provide a Life Factor, Az = calcium carbonate
equivalent times cover over reinforcement, no less than 0.35. Calcium chloride or
admixtures of calcium chloride shall not be used. Manhole interior and exterior walls
shall be coated with 1/8 inch of Coal Tar Epoxy, Koppers 300 M, or equal. The minimum
wall thickness of the manhole riser section shall be:

4' Diameter Manhole 5" Minimum Wall Thickness
5' Diameter Manhole 6" Minimum Wall Thickness
6' Diameter Manhole 7" Minimum Wall Thickness

Cone sections shall leecentricand have a minimum wall thickness of eight (8) inches at
the top and shall have a side thickness to match the section with which it is associated.
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(2)

)

(4)

Base riser sections shall be monolithically cast and have minimum bottom thiokness

4' Diameter Manhole 6" Minimum Bottom Thickness

5' Diameter Manhole 8" Minimum Bottom Thickness

6' Diameter Manhole 8" Minimum Bottom Thickness
Openings:

Suitable openings for inlet and outlet sewer pipe shall be cast into the base sadtions a
into riser sections for drop connections. These openings shall be circular, accurately
made, and located as required for each manhole. Base riser sections shall be set on
compacted pipe embedment material twelve (12) inches in thickness.

Joint Sealant:

A flexible plastic joint sealant shall be applied to manhole section joints. Tlaatssaall

be a factory extruded formulation of one hundred (100%) percent solids with top-quality
partially vulcanized butyl rubber which provides shape retention in combination with
adhesion and cohesion. The sealant shall conform to the requirements of Federal
Specifications SS-S-210A. It shall be applied to clean, dry surfaces only. Afteolaa
sections are jointed, the inside of the joint shall be covered with a smooth tapered coat of
non-shrink grout to thickness of one-half (¥2) inch at the joint. The outside of the joint
shall be covered with a six (6)inch wide strip of polyethylene backed flat butyl rubber
sheet no less than 1/16 inch thick and shall over lap at the ends a minimum of six (6)
inches.

Flexible Manhole Sleeves:

Flexible manhole sleeves of flexible manhole entrance joints shall be idsiall pipe
entering and leaving manholes. Flexible manhole sleeves shall be installed on all pipe
twenty-one (21") inches in size and smaller. Flexible manhole sleeves shafidokdry

Type Il. Type | sleeves shall be of a high quality synthetic rubber terminating in a
substantial serrated flange of the same material. The flange shall bec#s¢ wall of

the manhole base or section to form a tight water-stop. Minimum thickness of the sleeve
material shall be 3/8 inch. Sleeve material shall comply with the requireofeh&T M
Specification C 923. Sleeves shall be secured to the sewer pipe to make a watedight
with stainless steel strap clamps, draw bolts, and nuts. Type |l sleeves shghi be hi
quality synthetic rubber having a minimum thickness of 3/8 inch which complies with the
requirements of ASTM Specification C923. Manhole openings shall be accurately core
drilled. The sleeve shall be secured to the manhole by a stainless steel band-with sel
locking toggle to make a watertight union. The sleeve shall be secured to the sewer pipe
to make a watertight union with stainless steel clamps, draw bolt, and nuts.
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(5)

(6)

(7)

(8)

Manholes sections shall be scored or stamped with the date of castings and theldate shal
appear on the inside of the cone section.

Manhole Inverts:

Manhole inverts shall be constructed of cement grout and shall have the same cross-
section as the invert of the sewer which they connect. The manhole invert shall be
carefully formed to the required size and grade by gradual and even changes in sections.
Changes in direction of flow through the sewer shall be made to a true curve witreas larg
a radius as the size of the manhole will permit. Inverts shall be “U” design with tiop of

“U” even with the crown of the pipe. Invert piping shall not extend inside the manhole
any further than two (2) inches. Slope of inside of invert bench shall be a minimum of two
(2) inches higher than the crown of the pipe. When dissimilar pipe sizes occur, the
elevation of the crown of the pipe shall be the same.

Manhole Frame & Covers:

After the manhole has been set in the final position, the cast iron frame for the cdlver sha
be carefully set at the required elevation and properly bonded to the masonry with cement
grout. Where manholes are constructed in paved areas, the top surface of the frame and
cover shall be titled so as to conform to the exact slope, crown and grade of the existing
pavement adjacent thereto.

Manhole frame and covers shall be made of cast iron conforming to the minimum
requirements of ASTM Specification A48, Class 35. There shall be a clear opening of 23
3/4" inches through the frame. All casting shall be made accurately to the required
dimensions and shall be sound, smooth, clean and free from blisters and other defects.
The contact surfaces between the cover and its corresponding supporting ring in the frame
shall be machined so that the cover will rest on the ring for the full perimeter @irttaetc
surface. Castings shall be thoroughly cleaned by shot blasting and shall remain dnpainte
There shall be no holes or perforations in the cover.

Leveling & Final Grade:

Leveling and final grading of manhole frames and covers shall be accomplished by using a
maximum of two (2) concrete grade rings. Concrete grade rings shall not exce@l four
inches in thickness. Grade rings shall be laid in a full bed of non-shrink grout and covered
after laying with a smooth coating of non-shrink grout or hydraulic cement a minimum of
one-half (¥2) inch thick.

Manhole Steps:

All manhole steps shall comply with the current requirements of OSHA.
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9)

(10)

Lifting Loop or Holes:

Lifting loops shall be ASTM A416 steel strand and shall not penetrate through the walls of
the section. When holes are employed for lifting, the holes shall conform to the
recommended design in accordance with OSHA Standard 1926.704. Lifting holes shall be
sealed using a butyl rubber plug driven to resistance and covered with a coal tar epoxy,
Koppers 300M, or equal.

General:

€)) All manholes over twelve (12) feet deep shall be reviewed during design by the
County Engineer.

(b) Where the difference in the invert elevation of two (2) or more sewers ititegsec
in one (1) manhole is two (2) feet or more, a drop manhole shall be constructed.
Drops shall be made outside of the manhole and made of ductile iron and
supported by Class B concrete.

(© Where different size pipes intersect, the crowns of the pipes shall bersetsaime
elevation. Inverts shall be constructed to provide for a smooth transition.

(d) Where work requires special stream, railroad, highway, or other extraordinary
conditions, or where alternate types of construction are required not covered by
these Engineering Standards, the materials and construction method shall be
submitted for approval to the County Engineer.

(e) All manholes shall be eccentric design unless prior approved by the County
Engineer.

() Minimum depth of end manhole shall be four (4) feet.

(9) Transition top sections shall provide an eccentric transition from sixtyn@@gs
and larger manholes to forty-eight (48) inches in diameter risers and cone top
sections. Transition top sections shall not be used in areas subject to vehicle
traffic.

(h) All manholes constructed in an area of vehicle traffic shall be designed for the

maximum load expected and shall be designed for a minimum HS-20 traffic
loadings as defined by ASTM C890.
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Section 1206._Sewage air and vacuum release valves.

Sewage air and vacuum release valves shall be installed at all high points icehador and
shall be laid to grade.

Valves shall automatically exhaust large quantities of air and gasesthhppgeline or system is
being filled and allow air to re-enter during draining or whenever a negative pressise
Applicant’'s Engineer shall submit design consideration for selection of valves dras@eration
of the system and proper sizing the orifice diameter.

Valves shall be housed in manholes or vaults that allow sufficient working area.

Section 1207._Sewer Detailed Drawings.

(2) Special Shallow Manhole S-1
(2) Sewer Connection & Drop Manhole S-2
3) Bedding For Pipe S-3

(4) Precast Manhole Joint Detail S-4
5) Standard Manhole All Applications S-5
(6) Air Release Valve Manhole S-6
(7 Sewer Service Connections S-7
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Section 1208._Lift Station Construction.

This section of the Engineering Standards is provided for the purpose of outlining itemsdrequi
in a majority of lift stations, but is not intended to cover all special conditions of Appbc
Engineer’s special requirements.

General:

Site dimensions shall be sufficient to provide a space for the wet well, electomdrol
panel, hose bib, yard lighting, and service manhole.

The Site shall be fenced.

The entire site shall be covered with MIRAFIX 600X filter fabric covered with éur
inches of clean stone. This covering should extend one (1) foot outside the fenced area.
Stone shall be No. 57.

A Power pole should be located in such a manner so the electric meter can be éasily rea
from outside the fenced area and the service pole used for yard lighting.

All power lines within the site shall be underground. No overhead power line will be
allowed to cross the site.

The Site shall be serviced by an all weather Road with the top of Road above the twenty-
five (25) year flood elevation. The Road and site drainage shall be approved by the
County Engineer.

A yard hydrant shall be supplied with locking capability and with approved vacuum

breaker installed on outlet. The Applicant must provide a gate valve and valve box in the
water line and a reduced pressure backflow preventer valve prior to the yard hydrant at the
supply main. The yard hydrant shall be of sufficient size to provide adequate volume and
pressure to facilitate washing down of pump and maintenance of the wetwell.

A service manhole must be located in the fenced area of each pump station for by-pass
pumping.

Section 1209. Design Considerations.

Applicant’s Engineer should submit the following design considerations:
(2) Station service area ultimate loading.

(2) Floatation calculation (weight of station without pumps vs uplift).
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3) Cycle time calculation maximum ten (10) cycles/hour.

Section 1210._Pumps and Motors (Submersible Stations).

(1)

(2)
@)
(4)

(5)

Pumps shall be designed to handle peak flow with the largest pump out of service.
Minimum design peaking factor shall be 2.5.

Motors shall be non-overloading over entire pumping range and have a 1.10 service factor.
No “add-a-phase” systems shall be allowed.

Unbalanced voltages on motors under load shall not exceed one (1%) percent when
measured at the motor disconnect terminals. Voltage measurements shall\oidhrea
accurate digital volt meter; and readings shall be recorded as part of thedpesdtion.
Systems will not be accepted until unbalance has been corrected. Applicant’s Enginee
shall supply certification that the station has passed this requirement.

Lift stations shall be equipped with emergency stand-by power connections and piping
connections for by-pass pumping.

Section 1211._Testing.

(1)

(2)

Start up service shall be provided by the manufacturer’s representative pooeptaace

of the pump station. Simplex and duplex draw-down test shall be performed by
Applicant’'s Engineer prior to final acceptance of the pump station. Specifications t

include completion of pump station start-up procedures in the presence of a representative
of the County’s Engineering and Inspections Department and the pump supplier.

Applicant’'s Engineer shall provide a certification that the work has been cemhpiet
accordance with the approved plans and specifications.

Section 1212. Lift Station Details.

(1)

Pump Station Site Plan PS-1
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ARTICLE 13
ENVIRONMENTAL SITE ASSESSMENTS

When required by the Subdivision Regulations, an Environmental Site Assessmentl{&&ide s
prepared by an Engineer, state licensed geologist, or other state licensedopadfegperienced
in geo-technical investigations and the assessment of real property for envi@rcoeoérns.
The ESA shall meet the minimum requirements of ASTM 1527 “Standard Practice for
Environmental Sit Assessments: Phase | Environmental Site AssessmeassPrddhe ESA
shall consist of a record review of records, site reconnaissance, interview, and Tégor
following guidelines shall be used in the preparation of the ESA.

Section 1300. _The Record Review portion of the ESA shall consist of the follogin

(2) Review available site plans, surveys, current and historical aerial photosdezonsi
adjacent property and its current use.

(2) Review available real estate and topographical maps, geologic information, and
hydrological data for the site and vicinity.

3) Review published surface and subsurface information for the site vicinity, including
previous geo-technical boring logs, well logs, utility plans, and site zoning. Consider
geologic data regarding to the potential for naturally occurring methane gas.

(4) Review Records of the Clerk’s Office to identify site ownership for at fétys(50) years
and to identify prior uses of the site and adjacent properties, where possible.

(5) Identify and locate, within one (1) mile of the proposed development: any National
Priority List Superfund Cleanup Sites, any facilities engaged in the tnetatsterage, or
disposal of hazardous wastes, and any disposal sites that have been identified in the
County.

(6) Access public records to obtain information about the site’s regulatory histmyealed
by permits issued, citations from local, state, or federal agencies.

(7 Interview appropriate public officials with respect to waste disposal attbe ivicinity of
the site; make inquiries to determine if there may be any records about underground tanks.

(8) When possible, interview parties who may be familiar with past uses of tlog adg@cent
sites.
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Section 1301. The Site Reconnaissance portion of the ESA shall consist of tieWing:

Q) Walk over the site and view it also from adjacent public right-of-way.

(2) Note and record information about the locations and sizes of structures, if any, ewidence
any below-grade tanks, distressed vegetation, signs of chemical production or, sherage
nature of any trash or rubble on site, the types of businesses and activities opera#ing in t
area, and evidence of any illegal disposal practices.

3) Note and record appropriate information gained by observing adjacent sites, from
conversations with site personnel, or from other sources.

Section 1302._The Interview portion of the ESA shall consist of the following:

(2) Interview owners and occupants of the property.
(2) Interview local government officials.

3) Interviews with adjacent property owners.

Section 1303._The Report portion of the ESA shall consist of the following:

(2) After the completion of the historical review, site reconnaissance, and sogdiahe
findings required in the previous subsections shall be prepared and included in the ESA
report to the County Engineer for his review and approval.

(2) The ESA report shall document each source that was used, even if a source revealed no
finding. Sources shall be sufficiently documented, including name, date request for
information was filled, date information provided was last updated by source, date
information was last updated by original source so as to facilitate recormstratthe
research at a later date.

3) The ESA report shall contain a statement of the opinion of the individual responsible for
the report as to the suitability of the site for the proposed development.

(4) The ESA must be submitted to and approved by the County Engineer prior to approval of
Construction Plans.

If, in the opinion of the individual responsible for preparing the ESA, it would be necessary to

develop additional information by the use of soil borings, then the ESA report shall include the
results of the soil borings.
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If the soil borings reveal a potential problem, then additional subsurface exploratidmeamdat
testing will be required as determined by the County Engineer.

ARTICLE 14
SUBDIVISION ENTRANCE SIGNS

Section 1400._Subdivision Entrances Signs Location.

All Subdivision entrance signs must be located outside the limits of the public rglatypfvith

the exception of median signs located in the Subdivision’s median which will not be medntai
by the County. Entrance signs are to be placed in a location that will not obstruct the sighicl
distance. All proposed signs are to be approved by the Engineering Director and the Planning
Director.

Section 1401. Entrance Signs Within Medians.

Signs located within the median of Subdivisions Roads must be located outside the hmnit of t
intersecting right-of-way and must be less than three and one-half (3.5) feethihrheagured
from the road centerline intersection elevation.

ARTICLE 15
CONSTRUCTION APPROVALS AND ACCEPTANCE

Section 1500._General.

(2) The County has the right to require changes in the work that are not in accordance with the
Engineering Standards or the approved Construction Plans and which would, in the
opinion of the County Engineer, negatively impact the ability of the County to provide
normal maintenance in the County right-of-way.

(2) Any work rejected by the County’'s Engineering and Inspections Department shall be
removed and redone to the satisfaction of such Department.

3) The County’s Engineering and Inspections Department shall have the right to aeyuire
work be uncovered, if the work was covered contrary to such Department’s request. If
defective work is suspected or to correct defects discovered during inspection, the
County’s Engineering and Inspections Department may require testing of such work.
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Section 1501. Applicant’'s Engineer’s Responsibility.

(1)

(2)

Applicant’'s Engineer will review all phases of the work in progress and will be
responsible for ascertaining whether or not the work is performed in accordance with
Applicant’s plans and specifications and the County’s requirements.

Applicant’s Engineer shall promptly furnish the County Engineer with pertinent

information concerning changes made during the progress of the work. No changes which
are deemed major by the County Engineer shall be performed without the prior approval of
the County Engineer.

Section 1502. Construction Inspection.

(1)

(2)

)

(4)

(5)

(6)

The Engineering Director shall be given at least forty-eight (48) hours poiiceo the
need for all Road construction inspections.

Proof-rolling of the sub-grade base shall be preformed in the presence of antapuese
of the County’s Engineering and Inspections Department. Any unsatisfactorylaakas s
be corrected to the satisfaction of the County’s Engineering and Inspections Repartm
prior to proceeding with the next pavement course.

Prior to backfill of any cross-drain pipe, the installation shall be inspected aroeq by
the County’s Engineering and Inspections Department.

When requested by the Engineering Director, pavement design reports prepared by an
independent laboratory shall be submitted to him for approval prior to paving.

Laboratory compaction, stability and density testing is required for pavement.

Compressive strength testing is required for concrete curb and gutter. Pavemment cor
sample reports are required at five hundred (500) feet spacings to show thickness of bases
and surface. Reports shall include a map showing core locations. Sub-grade laboratory
compaction testing may be required by the County if adequate compaction cannot be
determined by other methods.

All tests results must be submitted to the Engineering Director prior togoliagewith the
next sequence of construction. Specifically, compaction results must be submitted and
approved prior to placement of curb and gutter, all sub-grade test results prior to
placement of base material, and base thickness and compaction results prior to asphalt
surface pour.
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(7) If any of the above tests show substandard conditions, then additional tests may be
required by the Engineering Director to reveal the extent and cause of the substandard
condition. All tests shall be performed by a qualified independent tésbacatory
approved by the County Engineer.

(8) A proposed plan to correct substandard conditions shall be submitted by Applicant’s
Engineer for approval by the County Engineer prior to beginning work.

9) A final inspection of all constructed improvements shall be scheduled and performed by
the County’s Engineering and Inspections Department after certificatioreised from
Applicant’'s Engineer confirming that the improvements have been built in accordance
with the approved plans and specifications.

Section 1503. Criteria for Requiring Replacement of Curb and Gutter.

(2) Improper contraction joints.

(2) “Y” cracks.

3) Spalling cracks.

(4) Off-grade or misaligned sections.

5) Any crack within two (2) feet of an expansion or construction joint (remove half,
with saw cut joint).

(6) Two ro more cracks of any size within ten (10) feet.

(7 Failure to meet strength or location specifications.

(8) If any crack exceeds 1/8" in width.

Section 1504. Construction Failures.

County approval of the constructed improvements shall not relieve the Developer of rebfyonsibi
for construction failures. The Developer shall repair any failure or deficgeti@aé occur during
the warranty period.

Section 1505._ Cetrtification of Improvement by Private Water and Sewerage Systems.

Section 1506._Record Drawings(As used herein, “Record Drawings” mean the Construction
Plans as modified to reflect field changes.)

Record Drawings of the Subdivision to be delivered to the Engineering Director on rep@ducibl
mylar are required prior to approval of the Final Plat. Additionally, an AUTOCADiDcafile

and DXF on 3 ¥2" diskette shall be delivered to the Engineering Director. The Recordddrawi
shall contain the following information:
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Q) Drainage:

(&) As built manhole invert, inlets, pipe inverts, frames, headwall, and end treatments
elevations (MSL).

(b) As built length, grade, diameter, pipe material between structures, mantietss, i
and end treatments.

(c) Locations of structures, headwall, manholes, inlets, and end treatmentsan telat
right-of-way lines, property lines, and other permanent structures.

(d) As built locations of line, slope, width, and depth of ditches, swales, canals, and
drainage basins.

(2) Pavement:
(a) Edge of pavement where it differs more than two (2) feet from approved plan.

(b) Pavement profiles where grade of installed paving differs more than 0.1% from
proposed grades.

(c) Areas where conditions require alternative bases or subgrade matedatroent.
3) Water:
(a) As built location of watermains, depth, grade, and diameters.

(b) As built locations of valves, blow-offs, fire hydrants locations in relation to pysopert
lines, Road intersections and other permanent structures.

(c) As built locations of all service laterals. Measurements shall be fronapent
structures and shall indicate the location of the connection at the main and the location at
the property line with the depth to the end of the service lateral at the property line.

4) Sanitary Sewer:

(&) As built manhole invert elevations (MSL), invert elevations of all mains at the
manhole and elevations of all manhole tops.

(b) Lateral locations measured from the down stream manhole at the main, and at the
property line if the lateral is not perpendicular to the main.

(c) As built length, grades, size and type of material between manholes.
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(d) Locations of manholes in relation to the right-of-way lines, property lines, and other
permanent structures.

5) Other:
Locations of all special construction requirements in addition to the above such amsheeti
left in place, concrete cradles, concrete encasement, end of casings, and seasimg of ¢
and carrier pipe depicting the material and installation requirement ifediffetiom the
approved plan.

Section 1507._Request for Inspections.

At the end of a three (3) year period, the Developer or the Surety shall request the County
Engineer to provide an inspection of the road and storm-water system. If the road and storm-
water system are found by the County Engineer to be in satisfactory condition, thenighisoobl

shall become null and void upon the Surety’s receipt of written release of the bond fram Brya
County. Otherwise, this bond is to remain in full force and effect until the Principauaety S

place the improvements in satisfactory condition as confirmed by County inspectior tiveunti
amount of the bond or the cost of the necessary improvement is paid to the County. (R - 2/5/08)

Section 1508. Recommendation for Acceptance.

The Engineering Director will provide to the County Commission a report on any Subdivision
Improvements dedicated to the County. The report will indicate whether the workpsahtee

If the work is acceptable to the County, the Engineering Director will recommaeriti¢ha
Warranty be released. If the report indicates that the work is unacceptable, ittexEng

Director shall make an estimate of the cost to make the work acceptable. The County
Commission will determine whether or not to release the Warranty.

Section 1509. Developer's Certification of Non-Litigation.

Prior to County acceptance of Subdivision Improvements for maintenance, the Develdper shal
certify that there are no pending or threatened actions of law that involve the Subdivision
Improvements, including any liens from contractors, sub-contractors, suppliers nahagie
equipment, and all providers of labor or services associated with the Subdivision Imprevement
If any such actions of law or liens remain unresolved, the County will not accept the Sabdivis
Improvements for maintenance until releases or waivers are provided.

ARTICLE 16
BUFFERS

Enhancements such as walls, fences, berms, trees, and shrubs are allowed in d&ufier w
Alternative Buffer Plan is approved under the Subdivision Regulations.
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When enhancements are proposed, they shall meet the following requirements:

Section 1600. Wall and Fences.

Any fence or wall shall be constructed in durable fashion of brick, stone, or other masonry
material or wood posts and planks or metal or other materials specificallpetsig fencing
materials or a combination thereof. Wall and fences shall be a minimum heigh{@)f feiat.
No more than twenty five (25%) percent of the fence surface shall be left open andsthsidiai
of the fence shall face the abutting Road or property. A chain link fence with plagatpme
wooden slats may not be used to satisfy this requirement.

Section 1601._Berms.

Berms shall be a minimum height of four (4) feet with a maximum slope of 3:1. Berntesse
of six (6) feet in height shall have a maximum slope of 4:1 as measured from tiner @xtgrerty
line. Berms shall be stabilized to prevent erosion and shall be landscaped.

Section 1602._Trees.

All trees must have a minimum caliper of two (2) inches. Forty (40%) percent oédisentust
be “large maturing” trees. Trees must be on the list of “Native Trees af Bryanty” published
by the Georgia Agricultural Extension Service.

Section 1603._Shrubs.

Shrubs must be evergreen and at least two and one-half (2 ¥2) feet tall when planted with an
average height of five (5) to six (6) feet to be expected as normal growth withid fyea(s.
Shrubs must be listed on the “Landscape Plant Materials of Georgia” as publishe@Geyihia
Agricultural Extension Service. However, twenty five (25%) percent of the shrubganafrom
the standard.

Allowed variations are:

(2) Shrubs may be deciduous.

(2) Shrubs may be two (2) feet tall when planted, provided an average height of three
to four (3 to 4) feet is expected within four (4) years.

3) Shrubs planted on a Berm may be of lesser height, provided the combined height of
the Berm and plantings is at least six (6) feet after four (4) years.
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ARTICLE 17
RECREATION TRACTS

The Developer shall indicate to the Planning Commission the type of Recreatibthatas
proposed for his Subdivision.

Section 1700._Required Components.

Recreation Tracts shall be scaled to meet the needs of the residents of a $abdivisi
Recreation Tract shall provide a minimum of the following:

Number of Number of
Number of Lots Active Components Passive Components
10- 50 2 2
51-100 3 3
101 - 150 4 4
151 - 200 5 5

(2) Active Recreation Tract Components:
Community Building;
Swimming Pool;
Concave Tennis Backboard,;
Basketball Court;
See Saw Platform;
Tennis Court;
Suspended Balance Beam;
Gymnastic Bars;
Parallel Bars;
Sliding Board;
Ball Field;
Whirl-a-go-round,;
Bikeways;
Swing-sets (minimum of four swings); and
Other recreational equipment as approved by the Planning Director.

(2) Passive Recreation Tract Components:
Park Shelters;
Bench and Picnic Table;
Park Grill - Tilt Back Stove;
Swing Bench; and
Other recreation equipment as approved by the Planning Director.
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ARTICLE 18
TREE PROTECTION PLAN FOR BRYAN COUNTY
(This article adopted 4/3/07)

Section 1800._Purpose and IntentThe County deems it necessary and desirable in the interest
of public health, safety and welfare to enact a Tree Protection Plan that shallded as a
component part of Bryan County’s Engineering and Design manual. The plan calls for the
conservation, planting and replacement of trees and to prevent the indiscriminatd cértreea

in the County without denying the reasonable use and enjoyment of real property. The importance
of trees is recognized for their shade, cooling, noise and wind reduction, soil erosion @neventi
oxygen production, dust filtration, carbon dioxide absorption, aesthetic and economic
enhancement of all real property, and their contribution to the general well being atdajuali

life of the citizens of Bryan County. Consistent with the expressed purpose ofithés alit

persons shall make reasonable efforts to preserve and retain certain exatsuporting trees

as defined herein. It is also the intent of this article that all applicaldenstten the County
maintain or obtain a 40% minimum tree canopy coverage.

Section 1801._Applicability. The provision of this Plan shall apply in all areas of the County
except those areas of the County whichpaiesently developeas Single Family and General
Residential.

Section 1802._Definitions.All words in these standards have their customary dictionary
definition except as specifically defined herein. The words “shall” and “musthandatory, and
the words “may” and “should” are permissive. Technical terms used are defineldwas:fol

a. 2000 ANSI A300 - Pruning standards set forth in the Standard Practices for Trees,
Shrubs, and Other Woody Plant Maintenance.

b. Arborist - Means a person or firm, who has been trained in the business of
diagnosing, treating, pruning and removing trees, including landscape architects,
and persons with a formal knowledge of trees, such as Cooperative Extension
Service agents. Also includes foresters registered with the Georgea®gof
State’s Office. (Pembroke)

C. Basal Area - The cross-sectional area of a tree trunk at diametéhaighs
(DBH) expressed herein in terms of “units” per acre.

d. Buffer - Land area used to visibly separate one use from another through screening
and distance.

e. Caliper; Single Stem - The thickness of trees measured in inches. A caliper

measurement for trees shall be measured 12 inches above the soil line or across the
stump if the tree has been severed at less than 12 inches above the soil line.

f. Canopy - The foliar cover in a forest stand consisting of overhead branches and
leaves.
g. County Arborist - Means arborist selected by the County as a consultant on

decisions/issues concerning trees within the County of Bryan.
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County Land Planner - The individual employed within the County Planning &
Zoning Department charged with reviewing subdivision plats and site plans.
Critical Establishment Period - The first two years after a tre&aged.

Dead Tree - A tree that does not contain any live tissue, i.e., green leaves or live
limbs.

Deciduous Tree - Any tree which naturally loses its leaves in the fall.
Diameter-At-Breast-Height (DBH) - The tree trunk diameter mesbin inches at

a height 4.5 feet above the ground. If a tree forks into multiple trunks below 4.5
feet, the trunk is measured at its most narrow point beneath the forks.
Measurements shall be made by use of a circumference to diameter conversion
tape.

Diameter, Tree - The diameter of a tree measured as follows: 1) fiangexis
preserved trees, at a point 4.5' above the ground; 2) for new replaced trees, at a
point 6 inches above the ground. For multi-trunk trees Diameter Breast-Height
(DBH) above.

Dripline - The vertical line extending from the outermost edge of the tree canopy t
the ground.

Green Space - Any area retained as permanently vegetated land.

Hardwood Tree - Any tree botanically classified as an angiosperm.

Large Maturing Tree - Large maturing tree species shall be a minimughbf e

feet in height and have a caliper of at least two inches immediately aftenglant
These species shall have an average mature crown spread of 4 legsivhen
grown in Bryan County, Georgia. See Appendix E.

Natural Area - An area of natural vegetation that is generally undisturbed,
unmaintained, and is self-perpetuating. It includes not only trees, but also native
shrubs, ground covers, wildflowers, vines, and grasses.

Over-story Trees - Those trees that compose the top layer or canopy of megetati
and will generally reach a mature height of greater than forty (40) feet.

Planting Season - The time period or season during which newly planted trees will
have the best opportunity for survival. The planting season begins on November
1*and ends on March 31

Private Tree - A tree that is located on lands for which the County does not have
responsibility for tree management.

Proper Pruning - As defined by the 2000 ANSI A300 standards.

Pruning - The cutting or removing any part of the branching structure of a tree in
either the crown, trunk or root areas.

Public Tree - Any tree located on property belonging to the County of Bryan.
Removal - The physical removal of a tree.

Replacement Tree - A new tree planted on a site to meet minimum sit density
factor requirements (regardless of whether trees existed prior to any desetbpm
Retention Tree - Any tree that is designated on a Tree Survey or Tree idamiage
Plan to be retained on a site.
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CC.

dd.

gg.
hh.

Ik

kk.

mm.

nn.

Root Protection Zone - The minimum area beneath a tree which must be left
undisturbed in order to preserve a sufficient root mass to give a tree a reasonable
chance of survivalThe circular area above and below ground with a radius
equivalent to the greater of 6 feet or 1.0 feet for every inch in trunk diameter at 4.5
feet above the ground.

Site Plan - A plan provided that reflects existing and proposed conditions on a site
that is intended for construction. This may include but is not limited to
topography, structures and/or additions, grading, drainage, erosion control
measures, trees to be saved or planted to comply with the requirements of this
Ordinance, best management practices, parking requirements, streets anghether ty
improvements.

Small Maturing Tree - Small maturing tree species shall have an aveaage

crown spread of at least 15 feet when grown in County of Bryan County, Georgia.
See Understory tree.

Softwood Tree - Any tree botanically classified as a gymnosperm.

Tree - Any self-supporting, woody perennial plant which normally attains asing|
trunk diameter of five (5) inches or more and which normally attains a mature
height of a minimum of fifteen (15) feet.

Topping - The severe cutting back of branches to a stub, bud, or a lateral branch
not large enough to assume the terminal role.

Tree Board - The body established pursuant to the County of Bryan.

Tree Management Plan - A to-scale map or site plan prepared in accorddnce wi
this ordinance, showing among other items, a detailed plan designed to protect and
preserve trees before, during and for a period of two (2) years after construction.
Tree Removal - The cutting or removing of 50 percent or more of the crown, trunk
or root system of a tree, or causing the death of a tree through damaging, poisoning
or other direct or indirect action.

Tree Planting Specifications - Are attached as Appendix C and are to be followed
when replanting.

Tree Species Selection List - The recommended species of trees forglaniin

the County maintained and updated periodically by the Tree Board. Said list will
also include species that are determined by the Tree Board to be discouraged for
reasons to be determined by the Tree Board including but not limited to trees that
are detrimental to the native environment or in conflict with this ordinance.
However, trees indigenous to Coastal Georgia may be planted.

Understory Tree - Those trees that grow beneath the overstory, and willlgenera
reach a mature height of less than forty (40) feet.

Wetland - Means land that falls under the jurisdiction of one or more of the
following agencies: The Georgia Department of Natural Resources or théd Unite
States Army Corp of Engineers (US COE).
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Section 1803._Tree Board.

€)) A Tree Board is hereby established to be composed of Planning and Zoning Board
Members. All appointments shall be for the term of their appointment to the
Planning and Zoning Board.

(b) The Tree Board shall have the following responsibilities:

(2) The Board shall choose its own officers, make its own rules and
regulations, establish meeting dates and keep minutes of its proceedings.
The Board rules and regulations shall be approved by the County
Attorney’s Office and a copy shall be forwarded to the Clerk of the County
Commission. A majority of the total members shall be a quorum for the
transaction of business.

(2) To prepare or update, annually, this document that guides the care,
preservation, pruning, planting, replanting, removal, or disposition of trees
on public lands; such plan shall consider existing and future utility
locations and environmental factors in relation to existing and future tree
species on public lands or on private lands, as provided in this ordinance or
other ordinances; such plan shall be recommended to the Commissioners
and upon their acceptance and approval shall be implemented as the “Tree
Master Plan”.

3) To grant appropriate variances and hear appeals from any decision of the
County representative regarding the enforcement of this Ordinance.

(4) To make recommendations to the County Commissioners of Bryan County,
Georgia.

(5) To act on other matters designated by this chapter or by the County
Commissioners of Bryan County, Georgia.

Section 1804. Minimum Canopy Requirement.

€)) A basic condition of the Bryan County Tree Management Plan is that all applicabl
sites maintain a minimum treanopy of 40% Trees may be tiered and grouped
with under-story trees planted under the over-story shade canopy of a new or
existing tree. Total canopy coverage shall be computed from sum of the under-
story and over-story trees planted. Applicable sites, for this section, include but are
not limited to, land upon which:
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(b)

(€)

(d)

(2) a residential subdivision (including planned developments) being
developed,;

(2) a commercial project (including planned commercial) being developed;

3) any activity requiring issuance of a land disturbance permit where
applicable as determined by County Representatives.

The Tree Management Plan shall be submitted as part of the Construction Plans
and Preliminary Plats for subdivision. The Tree Management Plan will be
reviewed concurrently with the Construction Plans and Preliminary Plats. The
Developer is responsible for developing and submitting the Tree Management
Plan, the plan shall be based on the gross area to be developed. Once the
Developer sells individual lots, the builder/owner is responsible for implementing
the plan for the lots he purchased. If the Board of Commissioners approved
Construction Plans and Preliminary Plats for a subdivision before the date this
ordinance is approved, the Developer/Builder will not be required to implement a
Tree Management Plan. However, Developer/Builders are encouraged to provide
plantings on lots and recreational parks.

Thecanopyrequirement must be met whether or not a site had trees prior to
development or disturbance of the applicable site. cBhepymay be achieved by
preserving existing trees, by planting new trees according to the minimum
standards in this Tree Management Plan or by a combination of the two. Minimum
treecanopyshall be calculated and established pursuant to the formula and analysis
set forth in Appendix A to this Tree Management Plan. Any existing tree of not
less than six (6) inches DBIdft in good growing condition on the property is

eligible to be counted toward the minimum requicadopy and has to be

protected The property owner shall be subject to the minimumdaeepy

requirement set forth in this section. 50 percentage of the canopy coverage in
wetlands can be utilized to satisfy the canopy coverage requirentiecasiopy
coverage in wetlands meets the 40% gross canopy coverage required by the Tree
Plan, Developer/Builder will still be required to plant a minimum of 1 trees per
residential lot with two inch (2") DBH. On areas of highland credit for Individual

or grouping of trees preserved will be allowed for meeting Canopy Requirement
calculations. The property owner shall base tteopycalculation on the gross

site area.

Trees replanted to achieganopyrequirements are to be selected species from the
County of Bryan Tree Species Selection List - APPENDIXvEi¢h list values of
canopy coverage in square feet for various groups of trees and minimum areas for
planting), on file with the County. Any species naturally growing in our area can

be selected for replanting even though it may not be included in Appendix E. In
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addition, replanting shall be at the ratio of not less than one (1) overstory tree for
every three (3) understory treegSanopycredit may be met by planting all

overstory trees, but not by planting only understory trees. No more than forty (40)
percentof any one genus may be included in any replanting plan. All replacement
trees will be maintained properly to ensure their survivability.

Section 1805. Procedure for Trees Approved for Removal.

(@) Canopy Recoverfpr Development Plans

(2) Development plans shall includeanopy recoverplan for replacement of
trees and vegetation approved for removal. A canopy recovery plan shall
include the following:

1. Areas to be clearing and areas preserved;
2. The number of trees required for replacement, to achieve 40%
canopy coverage.

(2) In order to promote diversity, no more than fifteen (15%) pexfethie
replacement trees shall be of the same species.

3) Where the County Representatdetermines that a site can not sustainably
support the required replacement, due to the size and shape and/or
structures and/or other viable site constraints, the County Representative
may determine the requirements, and

4) If a property owner has preserved extensive oversteeg and clusters of
native trees and vegetation,such a manner as to provide extensive
shading within the built environment, value shall be 100% of the drip line
area of groupings. An exhibit depicting the aforementioned shall be
submitted that calculates the canopy spread on species of. {&ee
illustration)

Diagram 1: lllustration of Extensive Shading
A. Average Lot Size = 1/6 acre

B. Limits of shading covers a one-third
minimum area of each lot.

C. Includes Understory Vegetation
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Tree Maintenance for Public Protected Trees

A. Pruning and Trimming
All trees designated for trimming shall be trimmed in accordance with the
International Society of Arboriculture Standardand the following
standards:

1. Trees trimmed for clearance from utility lines may be trimmed in such a
manner as to provide clearance from lines for a designated period of time or
cycle,not to exceed two (2) yearsln all cases where conditions permit,

drop crotch or side trimming methods shall be used to obtain necessary
clearance._Topping prohibited. The individual or business trimming the
tree is responsible for the disposal of wood residue and trimmed parts of the
tree to include chips, logs, and limbs;

2. Whenever trimming harms the visual shape of the tree, additional
trimming shall be performed to achieve satisfactory shape and appearance.
Where possible, all cuts shall be of appropriate cut taken back to the trunk
of the tree, in order to eliminate excessive sprouts and unsightly fllbs

cuts shall be made in a manner that prevents rips to the bark.

3. Thinning and pruningf a mature tree that exceeds more than twenty-
five (25) percent of the leaf surface, on both the lateral branch and the
overall foliage that is pruned within a growing season is prohibited.

Section 1806. Tree Protection Plan.

(@)

(b)

The Tree Protection Plan shall be a detailed plan designed to protect and preserve
trees before, during and for a period of two (2) years after construction. Any trees
designated for retention of the Tree Protection Plan that die or are severely
damaged within the first two (2) years after construction shall be replaced in
accordance with this document. The builder/developer is only responsible for
maintenance of trees not located on private property. This applies to properties
that have been sold to private individuals and are no longer under the control of the
developer/builder. These replacement trees shall be maintained for a minimum of
two (2) consecutive years after planting or replacement.

Tree protection barriers shall be erected around all existing trees tsbe/pceto
meet standards set by the International Society of Arboriculture, Georgiarfrores
Commission, and the County’s requirements for protection of street trees or other
trees required by County Tree Plan.

(See Appendix D)
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Section 1807._ Violations and Penalties.

(@) Property in violation of this Ordinance shall be subject to a stop work order and/or
fines and penalties until such time as the County determines remedial actions have
been satisfied as follows:

a) Where trees have been removed in violation of this Ordinance, the County
shall require mitigation in one or more options in accordance with
APPENDIX B.

1) Plant replacement trees on site; and/or

2) No more than fifteen &15%) of any one species shall be permitted
for replacement trees. Species must be indigenous or native and
comply with the acceptable County Planting list.

Section 1808._Severability.Should any part of provision of this ordinance be declared by a court
of the competent jurisdiction to be invalid, the same shall not affect he validity oddiharare as
a whole or any part thereof other than part held to be invalid.

Section 1809._Indemnification. Nothing in this ordinance shall be deemed to impose any

liability upon the County of Bryan, or upon any of its officers or employees, or to relieve the
owner or occupant of any private property from the duty to keep in safe and healthy condition the
trees upon their property or upon a public right-of-way over their property.

APPENDIX A:

CANOPYANALYSIS

A basic condition of the County of Bryan Tree Protection Plan is that all applicedsbasie a
potential minimum canopy of 40% by areghe canopyrequirement must be met whether or not
a site had trees prior to development. Taeopymay be achieved by counting existing trees to
be preserved @actual canopy of preserved trees or groupimmanting new trees, or some
combination of the two. For canopy analysis, the following formula shall apply.

CR=SAXx 4

Where:

CR = canopy area requirement

SA = site area
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PROCEDURE FOR CALCULATING THE REQUIRED TREE REPLACEMENT:
Step 1:Area of total site from boundary survey
Step 2:Multiply area (in square feet) by .4
Step 3:Subtract preserved tree area from Step 2
Step 4:Select enough overstory and understory trees to equal area remaining after Step 3.
(Note: not more than 3 understory trees for each overstory tree. Not more than 15% of

one species and not more than 40% of one genus.)

NOTE: All replacement trees must be two (2) inch caliper or greater. Replaceesmnt t
must have minimum area for growth as shown in APPENDIX E.

Square footage value placed on a 2" caliber tree for calculating replacerasnt tre
a) Over-story trees value;

1) Large growth trees = 1500 sq. ft./tree planted
2) Medium growth trees = 550 sq. ft./tree planted

b) Under-story trees value;
1) Small growth trees = 250 sq. ft./tree planted
Example 1: Following site to be developed:
Step 1: 10 acre site = 435,600 sq. ft.
Step 2: 40% canopy cover figure
435,600 X .4 = 174,240 sq. ft. to meet 40% canopy cover
Step 3: Preserved trees left on site = 108,900 sq. ft. (2.5 acres)
174,240 minus 108,90065,340 sq. ft. of replacement trees
Step 4: Replacement trees required to mMéét Canopy Cover (CC)

65,340 sq. ftof area to be planted in trees
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a. Over-story trees = 1500 sq. ft./tree planted

40 over-story (large canopy trees) x 1500 sqg. ft. = 60,000 sq. ft.
10 over-story (medium canopy trees) x 550 sqg._ft. = 4,950 sq. ft.
Total sq. ft. 64,950 sq. ft.

b. Under-story trees = 250 sq. ft./tree planted
2 under-story (small canopy trees) x 250 sq. ft. = 500 sq. ft.
C. Total square footage of trees planted: 65,450 sq. ft.

THE 65,340 SQ. FT. OF PLANTED TREES HAS MET 40% CANOPY COVER
REQUIREMENT

APPENDIX B: (Reserved)

APPENDIX C:
Planting Specifications

Trees shall conform to the American Standard for nursery stock for proper relatiaigtuf
caliper and root ball diameter.

(1) The diameter of the planting hole shall be a minimum of three (3) times the etiafite
root ball.

(2) The planting hole sidewalls shall be scored or roughened to eliminate the smdoturdice
caused by the shovel or auger.

(3) If containerized material is to be planted, any circling roots shall be cutimghe root ball
vertically from top to bottom in two to three well spaced lines around the root ball witr@ s
knife.

(4) The root ball shall rest on undisturbed soil in the planting hole with the top of the root ball on
level with the natural ground level or slightly raised (not to exceed a height of tiwmzli2s
above the natural ground level).

(5) Any tree planted with the top of the root ball below natural ground level shall not be counted
towards the required Canopy Replacement for the property.
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(6) The soil used to backfill around the root ball shall be un-compacted, native soil frekesof roc
trash, or any construction debris.

(7) Stakes and guy wires should only be installed when absolutely necessary. Suppodéesy devi
shall not interfere with vehicular or pedestrian movement and shall be removedelfter(tL2)
months.

(8) Mulch in the form of pine straw, pine bark, or wood chips shall be evenly distributed over the
planting hole to a settled depth of two (2) inches.

(9) Permanent built-in or temporary watering systems shall be installedut@ ¢ins plants will
survive the critical establishment period.

(10) Out-of-season planting is discouraged. Property Owners/Developers mayastiRegtest
for Delay Affidavit” to allow for plant installation to occur at a time which &etiincides with
the normal planting season (Novembgtd March 31).

STANDARD TREE PLANTING DETAIL

APPENDIX D:

Example of Planting Details:
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Notes:

wnmn

o o

All trees are to be nursery grown and locally adapted, ball and burlap (B&B) edeferr
Minimum tree size is 2" caliper

Remove all treated or plastic-coated burlap, strapping, wire or twine from rbot bal

For container grown trees, carefully remove the plant from the container and cut any
matted or circling roots.

Water tree after planting. For mulch, use pine needles or seasoned mulch and use no more
than 3 to 4 inches deep.

Tree wrap is optional.

Staking is optional. Rubber hose and rope or wire for staking is not recommended. 3/4"
nylon strap or tree trace strap is preferred. Staking should be removed after ong growi
season.
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APPENDIX D: Continued

Example of Tree Protection Detalils:

Notes:
1. See plans for location of all tree protection fences.
2. All tree protection devises must be installed prior to land disturbance, includingtihg c

of any trees.
No grading is to occur in the tree conservation areas or tree critical root zones.
Remove all barriers upon completion of project.

Hw
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APPENDIX E:

Large Canopy Trees for Over-story: (County for 1500 sq. ft. of area for planting - minimum

2" caliber)

Large Trees 50' Suitable for areas with more than 400 square feet of total planting area; in a plang strip
at least 16' x 25' or 20' x 20'

Common/Scientific Height Sun/ Insect & Growth Deciduous Remarks
Name & Shade | Disease Rate Evergreen
Width Resistance

Beech, American 50-75'h PS/FS L S D Native. Needs ample

Fagus grandifolia 40-80'w room above and below
ground. Acid soil. Fruit
attracts wildlife, no litter,
Zones 4-9

Blackgum 65-75'h PS/FS H S D Native. Soil pH below 6]

Nyssa sylvatica 25-35'w best, texture tolerant,
drought tolerant, wet soi
tolerant. Fruit attracts
wildlife, some litter.
Zones 4-9

Cypress, bald 60-80' h FS/PS M F D Native. Drought & wet

Taxodium distichum | 25-35'w tolerant. ‘Knees’ form in
wet areas. Tolerates
compaction. Zones 4-11

Cypress, pond 50-60' h PS/FS H F D Native. Soil adaptable

Taxodium ascendens| 50-60' w below 7.5. Knobby
‘knees’ form in moist
areas. Attracts wildlife.
No litter. Zones 5-9

Hickory, pignut 50-60' h PS/FS M M D Native. Soil texture

Carya glabra 30-40'w adaptable. Drought
tolerant. Nuts attract
wildlife. Zones 4-9

Hickory, shagbark 60-80' h PS/FS H S D Native. Soil texture

Carya ovata 25-35'w adaptable. Abundant nu
attract wildlife. Shaggy [
bark attractive. Zones 4-

Magnolia, Southern [ 60-80" h PS/FS M M E Native. Soil adaptable.

Magnolia grandiflora f 30-40'w Bark is thin, protect fro

mechanical injury. White
showy blooms in spring
& summer. Good
cultivars. Zones 7-9
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Maple, Red
Acer rubrum

60-75'h
25-35'w

PS/FS

Native. Prefers acidic
soil, texture tolerant, wet]
tolerant. Bark is thin.
Fruit attracts wildlife.
Many cultivars.
Zones 4-9

Oak, laurel/darlington
Quercus laurifolia

60-70'h
50'w

PS/FS

SE

Native. Soil adaptable.
Roots will heave
sidewalks. Acorns attrac
wildlife, creates some
litter. Zones 6-10

Oak, live

Quercus virginiana

60-80' h
60-120'w

PS/FS

Native. Soil adaptable.
Roots will eventually
heave sidewalks. Good
wind resistance. Some
litter. Zones 8-10

Oak, shumard
Quercus shumardii

60-80" h
40-50' w

FS

Native. Soil texture
adaptable, acidic. Urbanj
tolerant. Acorns attract
wildlife. Some litter.
Zones 5-9

Oak, southern red
Quercus falcata

60-80' h
60-70'w

FS

Native. Acidic sail, all
textures, urban tolerant.
Fruit attracts wildlife, no
significant litter.

Zones 7-9

Oak, scarlet

Quercus coccinea

60-75'h
45-60'w

FS

Native. Acidic sail, all
textures. Needs ample
root space. Nuts attract
wildlife. Some litter.
Zones 5-8

Oak, swamp chestnut
Quercus michauxii

60-70'h
30-50'w

PS/FS

Native. Acidic soll, all
textures, occasional wet
Leaf litter persistent,
acorns for wildlife.
Zones 6-9

EOak, white

Quercus alba

60-100' h
60-80" w

PS/FS

Native. Acidic sail, all
textures. Protect roots
from disturbances. Nuts
attract wildlife. Some
litter. Zones 3-9
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Oak, willow
Quercus phellos

60-75'h
40-60" w

FS

Native. Acidic sail, all
textures, occasional wet
drought, urban tolerant.
Nuts attract wildlife.
Some litter. Zones 5-9

Pine, loblolly
Pinus taeda

50-80' h
30'w

FS

Native, Soil texture
adaptable, acidic. Thick
bark - resistant to fire.
Needle drop prolific.
Zones 6-9

Pine, longleaf
Pinus palustris

60-80' h
30-40'w

FS

Native. Soil texture
adaptable. Beautiful bark.
Needle and cone drop
prolific. Drought tolerant
once established.
Zones 7-10

Redcedar, eastern
Juniperus virginiana

40-50'h
8-25'w

FS

Native. Soil pH and
texture tolerant. Blue fru
attracts wildlife. Good
wind break, urban
tolerant. Zones 3-9

Sweetgum
Liguidambar
styraciflua

75'h
50'w

PS/FS

Native. Soil pH of 7.5 OI
less. Surface roots. Frui
attract wildlife,
significant litter. Cultivar
‘Rotundifolia’ fruitless.
Zones 5-9

Sycamore, American
Platanus occidentalis

75-90' h
60-70'w

FS

Native. Soil pH and
texture adaptable. Prefefs
moist soil. Roots may
heave sidewalks. Showy!
bark. Zones 4-9

Tulip poplar
Liriodendron
tulipifera

80-120'h
25-40'w

FS

Native. Acidic soil,
occasional wet. Avoid
drought & salt. Showy
greenish-yellow blooms
in spring. Some leaf drop
in high heat. Zones 4-9

Zelkova, Japanese
Zelkova serrata

50-90' h
50-75'w

FS

Japan. Soil adaptable.
Drought & urban toleran
once established. Cultivar
‘Green Vase’ elm-like.
Zones 5-8
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KEY

Sun/Shade exposure:

Growth rate:

Pest resistance:

Type:

FS = Full sun S = Slow (less than 1' per yea H = High D = Deciduous
PS = Part sun M = Medium (1-2' per year) M = Medium E = Evergreen
S = Shade F = Fast (more than 2' peryear) L =Low

SE - Semi Evergreer

Medium Canopy Trees: (Count for 550 sq. ft. of area for planting - minimum 2" calibe)

Medium Trees 30' - 50" Suitable for spaces with 100 to 200 sq ft of total planting spagea planting strip at
least 4-7 feet wide; or place at least 4' from pavement or wall.

Common Height Sun/ Insect & Growth Deciduous Remarks
Name/Scientific & Shade | Disease Rate Evergreen
Name Width Resistance

Birch, river 40-50'h PS/FS M F D Native. Acidic soil.

Betula nigra 40-50'w Drought sensitive in

‘Heritage’ confined spaces. Roots
need room. Cultivars
available. Zones 3B-9

Elm, lacebark 40-50' h FS H F D Asia. Soil adaptable.

Ulmus Parvifolia 35-50"w Drought tolerant once

‘Drake’ established. Thin bark.
Urban tolerant. Zones 54

Goldenraintree 30-40'h FS/PS M M D China. Soil adaptable.

Koelreuteria 30-40'w Salt, drought, urban

paniculata tolerant. Bright yellow
flowers in spring.
Zones 5-9

Holly, East Palatka 30-45'h FS M M E Florida natural hybrid.

llex x attenuata 10-15'w Urban & drought toleran
once established. Red
berries attract wildlife.
Zones 7-9

Holly, American 40-50' h FS M S E Native. Salt and drough

llex opaca 15-25'w tolerant once established.
Red berries attract birds
no litter. Zones 5-9

")
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Holly, Nellie R.
Stevens
llex x

20-30'h
10-15'w

FS

Hybrid. Soil texture
tolerant. Needs male and
female plants for berries
Drought tolerant. Showy
red berries & deep greer
leaves. Zones 6-9

Holly, Savannah
llex x attenuata

30-45'h
6-10"'w

FS

Hybrid. Acidic sall,
urban tolerant. Red
berries attract birds, no
litter. Zones 6-9

Loquat
Eriobotrya japonica

20-30'h
30-35'w

PS/FS

China. Southern range
only. Texture tolerant.
Well drained soil,
afternoon shade. Orangé
or yellow fruit attracts
wildlife, litter.

Zones 8-10

Magnolia, sweetbay
Magnolia virginiana

40-50' h
15-25'w

PS

Native. Acidic soil.
Tolerates wetlands. Flood
& drought tolerant.
Showy, white, fragrant
flowers. Zones 5-9

Magnolia, Southern
Magnolia grandiflora

30-50'h
15-30'w

FS

Native. Soil adaptable.
White showy blooms in
summer & early fall.
Smaller leaves than
species. Zones 6-9

Maple, trident
Acer buergerianum

30-40'h
25'w

PS/FS

China. Acidic, well
drained soil. Urban, salt
& wind tolerant.
Attractive bark.

Zones 5-8

Oak, overcup
Quercus lyrata

35-50'h
35-50'w

FS

Native. Soil adaptable,
wet & drought tolerant
once established. Urban}
tolerant. Acorns attract
wildlife, significant litter.
Zones 5-9

Palm, cabbage
Sabal palmetto

40-50' h
10-12'w

PS/FS

Native. Soil tolerant,
frond and fruit litter
messy. Needs irrigation
until established as all CF\I

—

roots die back. Souther
region only. Zones 8B-1
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Palm, windmill 20-40'h PS/FS M S China. Soil texture

Trachycarpus fortuneif 6-10" w adaptable. Drought
tolerant once established.
Protect from wind.
Southern range of state
only. Zones 8A-10B

Pistachio, Chinese 25-35'h FS/PS H M China. Soil texture, pH,

Pistachio chine sis 25-35'w drought, urban tolerant.
Fruit causes some litter.
Zones 6-9

Redbud, eastern 20-30'h PS M F Native. Light, rich, moist]

Cerci’'s Canadensis || 15-30'w soll, texture adaptable.

‘Forest Pansy’ Showy purple blooms in
spring. Cultivar ‘Texas
White’ good. Short lived.
Zones 4-9

Silver bell, Carolina | 20-40' h PS/FS H M Native. Acidic soil.

Haleiwa Carolina 15-30'w Drought sensitive in full
sun, roots need room.
Showy white blooms in
spring. Zones 5-8

Stewart, tall 25-35'h PS/FS H S Japan. Acidic soils. Thih

Stewart monadelpha | 15-25'w bark, attractive bark.
White, camellia-like
blooms in summer. Part
shade best in 8B.
Zones 6-8

Yellowwood, 30-50'h PS/FS H M Native. Needs pruning

American 40-50'w while young. White

Cladastris kentukea fragrant blooms.
Tolerates urban
conditions. Zones 4-8

KEY
Sun/Shade exposure:} Growth rate: Pest resistance: Type:

FS = Full sun S = Slow (less than 1' per yea H = High D = Deciduous
PS = Part sun M = Medium (1-2' per year) M = Medium E = Evergreen
S = Shade F = Fast (more than 2' peryear) L =Low SE - Semi Everg_;reer
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Small Canopy Trees - Under-story: (Count for 250 sq. ft. of area for planting - minimam 2"
caliber)

Small Trees 25' Useful under utility lines; areas with 100 sf of total planing area; a
planting strip with a width of at least 4'

Common Height Sun/ Insect & Growth Deciduous Remarks
Name/Scientific & Shade | Disease Rate Evergreen
Name Width Resistance

Chastetree 10-15'h PS/IFS M F D Europe. Soil & pH

Vitex agnus-castus 15-20'w adaptable. Showy
lavender blooms.
Zones 7-8

Cherry, Okame 15-25'h PS/FS M M D Hybrid. Soil texture and

Prunus x incamp 20'w pH adaptable. Roots need

‘Okame’ room. Pink showy

blooms. Fruit attracts
birds. Zones 7-9

Crapemyrtle 15-30'h FS H M D China. Soil adaptable,
Lagerstroemia indica || 15-25'w urban tolerant, drought
tolerant once established.
Showy summer blooms.

Zones 7-9
Dogwood, flowering [ 20-30' h PS M M D Native. Part shade.
Cornus florida 20'w Drought sensitive, low

salt tolerance, needs goad
drainage. White showy
flowers. Horizontal
branching pattern.

Zones 5-9
Dogwood, kousa 15-20'h PS/FS M S D Japan. Soil adaptable.
Cornus kousa 15-20'w Part shade, needs waten|

Roots need room. Show
white blooms in spring.
Fruit attracts birds.

Zones 5-8
Fringetree 12-15'h PS/FS M S D Native. Acidic soil. Thin}
Chionanthus 10-15'w bark easily damaged.
virginicus Urban tolerant. Showy

white blooms in spring.
Fruit attracts birds.
Zones 4-9
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Holly, yaupon 15-20'h SIFS Native. Soil & pH greatl;l'

llex vomitoria 15-20'w adaptable. Urban tolerant.

‘Pendula’ Thin bark. Red berries
attract wildlife.
Zones 7-10

Maple, amur 15-20'h PS/FS Japan. Soil adaptable.

Acer ginnala 15-20'w Drought tolerant once
established. Showy white
to yellow blooms in
spring. Bright red fruit,
some litter. Zones 3-8

Magnolia, star 15-20'h PS/FS Japan. Acidic rich soil, all

Magnolia stellata 10-15'w textures. Not drought
tolerant. White or pink
showy blooms in spring.
Zones 4-8

Magnolia, Southern [ 20-25'h PS/FS Native. Soil adaptable.

Magnolia grandiflora | 10-15'w Bark is thin, protect from|

‘Little Gem’ mechanical injury. White
showy blooms in summe
and early fall. Zones 7-9

Palm, pindo 15-25'h PS/FS Brazil. Soil adaptable.

Butia capitata 10-15'w Drought tolerant. Showy!
orange or yellow fruit
attracts wildlife,
significant litter.
Southern range only.
Zones 8B-11

Redbud, Chinese 10-15'h PS/FS China. Light, rich, moist}

Cercis chinensis 6-10'w soil. Showy purple
blooms in spring.
Zones 6-9

Redbud, Oklahoma f[ 20-30'h PS/FS Native. Soil & pH

Cercis reniformis 15-30'w adaptable, salt sensitive

‘Oklahoma’ showy thick leaves.
Zones 5-9

Snowbell, Japanese | 20-30'h PS/FS Japan. Acidic loamy soil.

Styrax japonicus 15-25'w Afternoon shade, protec

from wind. Attractive
exfoliating bark. Whit
showy blooms in spring.
Zones 6-8
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Waxmyrtle 15-20'h PS/FS M F E Native. Soil & pH
Myrica cerifera 20-25'w adaptable, urban tolerant.
Blue berries attract
wildlife. Zones 8-11

KEY
Sun/Shade exposure:| Growth rate: Pest resistance: Type:
FS = Full sun S = Slow (less than 1' per yea H = High D = Deciduous
PS = Part sun M = Medium (1-2' per year) M = Medium E = Evergreen
S = Shade F = Fast (more than 2' peryear) L =Low SE - Semi Everg_]reer
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ARTICLE 19
LEGAL STATUS PROVISIONS

Section 1900._Interpretation. The regulations expressed in the Engineering Standards shall be
considered as the minimum provisions for the protection of the health, safety, economy, good
order, appearance, convenience and welfare of the general public.

Section 1901._Severability.Should any section or provision of the Engineering Standards be
declared by a Court to be unconstitutional or invalid, such declaration shall not affect the
Engineering Standards as a whole, or any other part thereof, other than the part s tddotare
unconstitutional or invalid.

Section 1902._Effective DateThe Engineering Standards shall take effect on and after August
1, 1995.

Section 1903._Repeal of Conflicting OrdinancesAll ordinances or parts of ordinances in
conflict herewith are hereby repealed.

Section 1904._Conflicts.In the event of a conflict between a provision of the Engineering
Standards and a provision of the Subdivision Regulations, the provision in the Subdivision
Regulations shall control.

Section 1905._Jurisdiction. The jurisdiction of the Engineering Standards shall be all the
unincorporated area within the limits of the County.

Section 1906._Attachments.The Sample Engineering and Inspections Services letter, Sample
Certification of Non-Litigation and the attached drawings and details aread# mpart of the
Engineering Standards by specific reference. In the event of a conflict betweéext thfethe
Engineering Standards and any of such drawings or details, the text shall control.
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SAMPLE ENGINEERING INSPECTION SERVICES LETTER
On Engineer’s Letterhead

Bryan County Board of Commissioners
Director of Planning & Zoning

P. O. Box

Pembroke, Georgia 31321

Re: (Name of Subdivision)

Dear Sir:

This letter shall certify that | have been retained by (name of the developer) @eprovi
construction inspection services for the referenced subdivision development. The scope of the
inspection services to be provided conform with those stipulated in the Bryan County Engineer
Design Standards.

Furthermore, | agree that if at any time prior to County acceptance of Subdivisiavémants

in the Subdivision for maintenance, my construction inspection services are discontiragd for

reason, | will notify you in writing immediately.

Signed:

(GA P.E. Seal)
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SAMPLE CERTIFICATE OF NON-LITIGATION

CERTIFICATE OF NON-LITIGATION

| (We) hereby swear that there are no pending or threatened actions of law théeutilihe

dedication of the Subdivision Improvements in the below named project to Bryan County. | (We)
further swear that all attorneys, engineers, surveyors, contractors, subtoositraaterial

suppliers, equipment suppliers, or other persons, firms or corporations retained for the @urpose
designing, planning and constructing the project have been paid in full.

Project Description

Sworn to and subscribed

before me this day
of : .

DEVELOPER
Notary Public ENGINEER
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