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Introduction:
The Old Village area of Mount Pleasant was developed when stormwater was
considered a nuisance to h o m e ow ne r s a n d cast away from the s t r u c t u r e t o
t h e p e r i m e t e r o f t h e p r o p e r t y . F o r y e a r s , m any local residents accepted
periodic flooding as natural occurrences due to the low-lying area. Development
and redevelopment continued to follow the same standard approach of ridding the
lot of runoff to the closest or most available outlet. It was not until the late 1990s that the
Town of Mount Pleasant undertook a major stormwater drainage project to relieve some
of the flood-prone areas through the use of a permanent pump station located at
Edwards Park. Up until this time, flooding was managed with minor upgrades to the
existing drainage network, mobilizing pumps, and through natural infiltration.
Throughout the history of the Old Village area, the storm drainage system evolved
incrementally in a piecemeal fashion with no overall stormwater management plan
to p r o p e r l y d i s p o s e r u n o f f f r o m new and redeveloped lots.
Most of the platted lots in this portion of Town were created in the 1770s, predating the
formation of the Town. The state of South Carolina Department of Transportation owns
and maintains the street network and the associated drainage infrastructure. Most of
the existing infrastructure including the originally created lots were recorded prior to
local and state agencies formalizing stormwater management regulations that are
now in place. As a result, the s u b d i v i s i o n design did not account for the
natural topographic, geographic, and drainage conditions affecting each lot.
The overall cumulative effect of trends in residential development in the Old Village
study area has exceeded the capacity of the existing infrastructure and infiltration rates
of the soil. Flooding has been at the forefront of problems in the community impacting
the quality of life for citizens residing in the area. The recently released Old Village
Drainage Study identified inadequacies and deficiencies in the existing infrastructure
and determined, in most cases, the system cannot accept additional increases in peak
flow rates and volume of additional stormwater runoff. In response, the Town produced
a stormwater management guide for home builders to assist in the proper and orderly
management of stormwater runoff.

Purpose and Intent:
The purpose of this Builder’s Guide is to provide homeowners, engineers, builders,
contractors and the Town staff guidance in designing, building and permitting
site improvements on residential lots specifically in the Old Village area. This guide
applies to any single-family home project that will increase impervious surfaces or
undergoes grade altering activities. This would include, but not be limited to,
demolition and reconstruction of a larger home, addition of accessory dwelling units
(ADUs), new swimming pool decks, driveways, paved patios, and detached garages.
It shall be utilized by Town staff in the review of any building permits to be issued.
These guidelines may not address every unique development or re-development
as it relates to land development, but it is intended to be used as a tool to
maintain a level of consistency and fairness to those t hat wish to develop their
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property. Every citizen has a right to develop and make improvements to their
property. However, such development/improvements should be conducted in a
manner to protect property rights of others and to maintain the highest quality of life
possible for each citizen in the Town.

Submittal Requirements:
Every application in the Old Village which includes new impervious surfaces related
to home site development, re-development or the addition of impervious area that
require conditional use permits, site development permits, design reviews, or building
permits will must utilize and abide by this Builder’s Guide in addressing stormwater runoff
for the site.

Definitions:
Berm: A raised bank or mound designed to direct or contain stormwater runoff on
the property and not onto adjacent or downstream properties.
Perforated Pipe/Infiltration System: A trench filled with gravel or rock wrapped in nonwoven geotextile fabric and possibly containing a perforated pipe that redirects
surface water and groundwater away from an area. Downspouts from roofs or
other impervious areas can discharge into perforated pipes for percolation and
infiltration instead of direct runoff. Infiltration trenches proposed in driveway locations
must consider compaction in the design – these locations may require a conservative
factor of safety for void space and infiltration rates and/or a secondary outlet besides
infiltration.
Impervious Surface: A monolithic surface made of non-porous material that prevents
water from infiltrating through. Examples are a concrete or asphalt slab, driveway,
sidewalk, patio, pool, rooftop, street, curbing and including elevated decks
constructed prevent water to pass through to the underlying soil. Any material is
considered impervious when the Soil Conservation Service (SCS) Curve Number is
equal to or greater than 90.
Pervious Surface: Surface or material that will allow water to pass through to the
ground below. These include grassed/vegetated areas, pervious pavement/pavers,
porous concrete, etc. A wood deck is considered a pervious surface.
Swales: Shallow, mildly sloped grass or pervious ditches designed to route
concentrated runoff from impervious surfaces or steep slopes into grassed areas for
sheet flow/infiltration or into a downstream drainage system.
Topography: Height data for a particular area in the form of contours at 1-foot
intervals and grade shots at all major drainage features, high spots, low spots,
property lines, building corners, finished floor elevations, etc.
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Basic Rules of Stormwater Management:
When impervious surfaces are constructed in areas that were previously pervious
it affects both the volume and rate of stormwater runoff in the vicinity. Best
management practices (BMPs) are utilized in order to minimize the potential
impact of increased stormwater runoff. There are multiple BMPs that can be
incorporated to reduce the potential impact of development or re-development
of single family home lots. These include the following:
•
Reduce impervious surfaces.
•
Install detention areas to temporarily store runoff.
•
Direct roof runoff into vegetated areas, pervious pavement or infiltration
systems.
•
Direct runoff from sidewalks, walkways, and/or patios onto vegetated
areas/filter strips.
•
Direct runoff from driveways and/or uncovered parking areas onto vegetated
areas.
•
Construct sidewalks, walkways, and/or patios with pervious surfaces.
•
•
•
•
•

Construct driveways, and/or uncovered parking areas with pervious surfaces.
Utilize conservation landscaping with native plants.
Construct swales/berms to store and contain runoff on site.
Fit design layout to follow the natural contours of the site.
Ensure all stormwater storage areas are at least 2 feet from a common property
line unless the features are being shared with the neighboring property.

Two basic fundamental rules of stormwater management are to be followed
when moving forward with your development/re-development plan. Property owners
shall not impede the natural flow of runoff from their neighbors; and they shall not
dispel their runoff in a manner that will negativity impact their neighbors. The current
standards set forth in our state law are for owners to be responsible for managing
water naturally traversing their property and to take reasonable action to prevent
their runoff from inundating or causing appreciable damage to downstream
property when creating a drainage plan. Emphasis is to be placed on the current
flow patterns and natural topography when there are questions of legal standing.
Each situation is to be evaluated on its own uniqueness based upon reason,
common sense, and good judgement.
The most effective method of reducing potential runoff impacts from site
development/re-development is to preserve as much of the natural landscape/trees
as possible, minimization of impervious surfaces and utilization of best management
practices (BMPs).
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Description of Existing Conditions:
Prior to any development or re-development of home sites in the Old Village, existing
site conditions and drainage patterns need to be evaluated and established. Those
existing conditions include:
1.
2.
3.

4.

5.

6.
7.

The Finished Floor Elevation (FFE) of all habitable structures on the site.
Identification of all impervious surfaces (i.e. roof, pool decks, driveways,
paved patios, detached garages, sheds, etc.)
Existing topography represented by survey spot elevations and contours, along
with flow arrows representing the general flow-pattern of surrounding
properties. All elevations are to be NAVD ’88.
All drainage features, easements, low areas, pipes, inlets, ditches and swales,
topography of property perimeter, etc. Topography of the surrounding property by
LiDAR can be provided upon request
All trees 16” or greater., Identify size, species and protection zone (1ft Radius:1
inch DBH). Protected trees being removed may be evaluated by a certified
arborist to determine the required mitigation. If trees proposed to be removed
are not evaluated, the condition will be assumed as “Good.” Refer to Appendix
C for the Residential Tree Guide.
Sanitary sewer and water service locations.
All submitted drawings are to be to an engineering scale.

Categories and Standards for Proposed Conditions:
In order to minimize the burden and potential costs to homeowners in the Old Village,
this Guide is structured to only require professional designer involvement on the projects
with the most potential for stormwater runoff impacts. The Guide breaks down the
necessary standards for the level of design to be performed into three (3) categories
based on the existing conditions and the intensity of the development relating directly
to stormwater runoff. The three (3) categories for proposed development or redevelopment on a single- family home parcel are as follows:
Category 1:
a.
Construction of a new home on an existing vacant lot.
b.
Complete house removal and redevelopment.
Category 2:
a.
Construction of a secondary structure (i.e. an accessory dwelling unit).
b.
Major impervious additions to include detached garages, paved patios, pool
decks, or significant increases in parking areas.
Category 3:
Minor additions such as driveways or improvements in the road right of way (i.e. side
street parking).
[Category 1 projects] E xisting drainage patterns of either casting water or receiving
water from the surrounding area(s) will need to be determined. In cases where the
subject property is diffusing surface water, or it is topographically higher than the
Page 4

Old Village Builders Guide
December 2021

surrounding property, it may be unreasonable to increase additional water
downstream where the basin is deemed to be closed (no outlet) and the additional
water is contributing to an existing flooding problem. In an opposing scenario, a
topographically lower elevation compared to surrounding elevations where surface
water is being received without an outlet to manage flood water elevations, a detailed
detention analysis shall be performed to ensure current conditions are not negatively
changed. Any work in the road right-of-way will require an encroachment permit.
The drainage plan shall be stamped and signed by a registered professional engineer
licensed in SC and who contains a corporate seal as proof of insurance. U p o n
project completion, the engineer is to certify compliance
w i t h t h e p l a n . The engineer can use whatever methodology (i.e. rational
method, SCS TR-55, etc.) that is deemed appropriate for the site considerations, but
utilization of the selected methodology will need to be consistent for all calculations.
It is recommended that design calculations account for maximum build-out condition
of 40% impervious surface to account for any future impervious additions to the lot. Any
hydraulic/hydrologic analysis is to include the effects of the following:
1.
Existing drainage patterns and surrounding topography.
2.
Overall changes of impervious area(s).
3.
Filling in of existing natural low or detention areas.
4.
Change of pervious areas (i.e. wooded versus grass).
The engineer should provide the following:
1.
Show that concentrated stormwater discharge from a downspout, cistern, or
any collection device shall be located a distance of no less than 10 feet
from any common property line.
2.
Proposed topography represented by (1) foot contours and spot elevations.
3.
Flow direction arrows for roof drainage, high points, low points, inlet elevations,
pipe invert elevations, road side swales, ditches, and all proposed drainage
features are to be clearly labeled as proposed with cross sections for swales,
ditches, and berms.
4.
Existing and proposed spot elevations at all grade changes of proposed fill
including toe and top of bank of proposed cut and fill. Toe of fill is to be 2 feet
from any common property line. Spot elevations should be included at the
perimeter of the land disturbance and/or property lines.
5.
The Finished Floor Elevation (FFE) of all habitable structures on the site. Fill height
shall not obstruct the flow of surface drainage from or onto neighboring properties.
Recommended height of fill would be a minimum of 2% slope maintained from the
edge of the road to the finished floor elevation.
6.

Designation of all impervious surfaces (i.e. roof, pool decks, driveways, paved
patios, detached garages, sheds, etc.). When additional runoff is to be
received by an existing pipe network, hydraulic engineering calculations are
required to demonstrate the inlet is not surcharged during a 10-year event and
there is no adverse impact within the system. The system is to be analyzed to the
ultimate outfall. A tailwater elevation at the critical area is to be a constant 5.5
feet NAVD 88. Tailwater elevations inland of the critical area shall be
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7.

8.

9.

10.

11.

12.

13.

14.

calculated by analyzing the hydraulic grade line of the existing system.
Appendix B explains the rationale for utilization of the tailwater elevation. All
calculations are to be provided as a separate submittal. Supplemental
information to be included: the pipe network, basin boundaries, runoff
coefficient, and time of concentration. Results are to be in a pre-versus post
format with high water warnings for inlets to demonstrate the system capacity has
not been exceeded and detention is not necessary.
Whenever permanent detention is required on a site, then a deed restriction
covenant will need to be recorded to ensure long-term maintenance. A deed
restriction template can be provided by the Engineering & Development
Services Department. A copy of the recorded deed restriction is to be provided
prior to approval of the initial site inspection.
Describe how it was determined that the drainage plan for the proposed
site improvements will not adversely impact adjoining properties or create
stormwater runoff impacts.
Any downstream analysis should begin at an existing inlet or junction box where
the contributing drainage basin is five (5) acres or greater, or the lot size is 10%
of the overall contributing basin.
The base flood elevation, if known, shall be stated on the plot plan, and shall be
the elevation determined by FEMA or approved Town engineering studies.
The Town Floodplain Manager will determine if such an elevation is currently
available.
If the professional engineer determines that soil conditions may not be
appropriate for infiltration practices or other BMPs on the site, then a
geotechnical analysis may be necessary. Seasonal high groundwater table and
infiltration rates shall be determined where the proposed location of the
detention or infiltration is to be provided. Infiltration rates shall be determined at
the depth of the proposed stormwater infrastructure. This is to be completed by
a licensed geotechnical engineer. All infiltration rates shall incorporate a factor
of safety of 2.
Infiltration trenches are recommended to be exposed at the surface by rock or
plantation mix. Infiltration trenches covered by sod and underground detention
chambers are required to have inspection ports installed at all corners to ensure
that the trenches are constructed per the proposed design. Photo
documentation of installation shall be provided and/or twenty-four-hour notice
to the Town is required prior to backfilling any infiltration trench or underground
detention.
Proposed erosion and sediment control measures during construction, and
proposed maintenance schedule for silt fences and other erosion control
measures during construction.
In special cases, when fill is added to a site, an interim grading plan may
be necessary during construction until the permanent proposed system is in
place.

[Categories 2 and 3 projects] The drainage plan shall only show the areas of new
impervious surfaces on the existing plat and a drainage plan showing the runoff pattern
from the new impervious areas to be routed/treated demonstrating no offsite impacts.
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This plan can be provided by the homeowner, builder or contractor. W h en
deemed necessary by the Town, if impacts to adjacent properties is a concern, a
basin map comparison and supporting calculations shall be required to ensure the area
draining to the adjacent property is not increasing as a result of the site improvement.
In these cases, the drainage plan shall be stamped and signed by a registered
professional engineer licensed in SC and who contains a corporate seal as proof of
insurance. Any work in the road right-of-way will require an encroachment permit.
To be included with your building permit application: Your Land Development Plan shall
have one of two types of drainage scenarios. Either the lot is managing runoff by
receiving water from the surrounding area or the lot is casting water away towards the
outer perimeter of the lot. Below further defines the criteria to be met for different
natural land drainage patterns and it relates to the type of land development
proposed.
LAND DEVELOPMENT PLAN #1
Category 1, Stormwater Scenario 1 (High Lot) – Major development (i.e. new house on
vacant lot or complete tear down/rebuild), closed basin, inadequate outfall.
The following will need to be included on a plan sheet for projects falling into the
Land Development Plan #1 category:
1.

Contributing basins are to be identified using an aerial image or topographic
map. One can be provided by the Town.

2.

Natural or existing flow patterns from the subject lot to the ultimate outfall.

3.

The subject lot plan shall contain elevation spot grades or contours where
applicable.

In addition, the Stormwater Management Plans will need to include the following:
•

Existing topography and proposed new grades represented by either point
survey readings and contours.
Proposed elevations are to emulate the
proposed site improvements.

•

Grade shots on surrounding areas such as roadway edge of pavement,
roadside swales, and along adjoining property lines.

•

Identify points of discharge where surface water is leaving the property.

•

Identify high points on the property where surface water flow direction changes.

•

Perform 2 and 10-year discharge rates of flow for comparison.

•

Identify existing side lot swales, permanent landscaping features, and trees to
remain.

•

If post flow rates exceed existing flow rates, either detention to reduce the rates
to an existing flow prior to discharging from the property or a downstream
analysis is required to demonstrate no adverse impact will result from the
increased flow rate. Provide supporting calculations.
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Supporting Calculations
1.

Above or below ground detention is to be sized by routing the pre- and
post- development hydrographs through a storage volume and a control
structure to limit the peak discharge rates. 10-year, 24-hour rain events are to be
used. Calculate time of concentration using the following TR-55 equation(s):
0.007( ) .
=
( ) . .

ℎ

Where:
Tc = sheet flow time of concentration (hrs)
n = Maning’s roughness coefficient
l = sheet flow length (ft) (maximum of 100 ft)
P2 = 2-year, 24-hour rainfall (in)
S = slope of land surface (ft/ft)
ℎ

=

3600

Where:
Tc = shallow concentrated flow (hrs)
L = flow length (ft)
V = average velocity (ft/s) =

= !√

Where:
Cp = ground cover coefficient
S = watercourse slope (ft/ft)
2.

Perform a hydraulic analysis for the 10-year, 24-hour rain event on the
downstream system to demonstrate no surcharge is experienced at any inlet
or junction box. Analysis is to be performed for the system downstream until
the contributing basin becomes insignificant to the flows in the downstream
system. Any downstream analysis should begin at an existing inlet or junction
box where the contributing drainage basin is five (5) acres or greater, or
the lot size is 10% of the overall contributing basin.

A system schematic including pipe inverts, pipe sizes, type of material, and basin
maps shall be submitted for review. The hydraulic grade line for the 10-year, 24-hour
storm event is to be shown on the pipe profile and on a table for comparison.
Tailwater elevation is to be 5.5 feet NAVD 88 at the critical area. Tailwater elevations
inland of the critical area shall be calculated by analyzing the hydraulic grade
line of the existing system.
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LAND DEVELOPMENT PLAN #2
Category 1, Stormwater Scenario 2 (Low Lot) – Major development (i.e. new house on
vacant lot or complete tear down/rebuild), closed basin, inadequate outfall.
The following will need to be included on a plan sheet for projects falling into the
Land Development Plan #2 category:
1.

Contributing basins are to be identified using an aerial image or topographic
map. One can be provided by the Town.

2.

Natural or existing flow patterns being received by or from the subject lot to the
ultimate outfall.
The subject lot shall contain elevation spot grades or contours where applicable.
In addition, the Stormwater Management Plans will need to include the
following:

3.

Existing Conditions Plan
•

Determine onsite detention volume – individual lot topography or grade
elevations to identify the depth and area where surface water collects.

•

Perform 2 and 10-year storm event stage elevation calculations.

•

Perform 2 and 10-year discharge rate of flow for comparison.

•

Existing trees, swales, and significant landscaping features.

Proposed Conditions Plan
•

Lot tree and grading plan with existing and proposed contours and
existing spot grade elevations. Identify high points and flow pattern for
adjacent property.

•

Provide detention area to equal existing condition if downstream system
analysis is not performed.

•

Perform 2 and 10-year storm event stage elevations for detention.

•

Perform 2 and 10-year storm event discharge rates for flow comparison.

•

An interim grading plan may be necessary if fill is proposed on the property.

•

If detention is not included, provide supporting calculations as to why it is
not necessary.

Supporting Calculations
1.

Above or below ground detention is to be sized by routing the pre- and
post- development hydrographs through a storage volume and a control
structure to limit the peak discharge rates. 10-year, 24-hour rain events are to be
used. Calculate time of concentration using the following TR-55 equation(s):
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=

0.007( ) .
( ) . .

Where:
Tc = time of concentration (hrs)
n = Maning’s roughness coefficient
l = sheet flow length (ft)
P2 = 2-year, 24-hour rainfall (in)
S = slope of land surface (ft/ft)
ℎ

=

3600

Where:
Tc = shallow concentrated flow (hrs)
L = flow length (ft)
V = average velocity (ft/s) =

= !√

Where:
Cp = ground cover coefficient
S = watercourse slope (ft/ft)

2.

Perform a hydraulic analysis for the 10-year, 24-hour rain event on the
downstream system to demonstrate no surcharge is experienced at any inlet
or junction box. Analysis is to be performed for the system downstream until
the contributing basin becomes insignificant to the flows in the downstream
system. Any downstream analysis should begin at an existing inlet or junction box
where the contributing drainage basin is five (5) acres or greater, or the lot size
is 10% of the overall contributing basin.

3.

A system schematic including pipe inverts, pipe sizes, type of material, and
basin maps shall be submitted for review. The hydraulic grade line for the 10year, 24-hour storm event is to be shown on the pipe profile and on a table
for comparison. Tailwater elevation is to be 5.5 feet NAVD 88 at the critical area.
Tailwater elevations inland of the critical area shall be calculated by
analyzing the hydraulic grade line of the existing system. Appendix
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LAND DEVELOPMENT PLAN #3
Category 2, Stormwater Scenario 1(High Lot) – Additions, pools, decks and accessory
structures, closed basin, inadequate outfall.
The following will need to be included on a plan sheet for projects falling into the
Land Development Plan #3 category:
1.

Contributing basins are to be identified using an aerial image or topographic
map. One can be provided by the Town.

2.

Natural or existing flow patterns from the subject lot to the point of discharge at
the property line.

3.

The subject lot shall contain elevation spot grades or contours where applicable.

In addition, the Stormwater Management Plans will need to include the following:
•

Existing topo and proposed new grades represented by either point survey
readings or contours. Proposed elevations are to emulate the proposed site
improvements.

•

Grade shots on surrounding areas such as roadway edge of pavement,
roadside swales, and along adjoining property lines.

•

Identify points of discharge where surface water is leaving the property. Points of
discharge are to be in the same general direction in pre-development and postdevelopment analysis.

•

Identify high points on the property where surface water flow direction changes.

•

Identify existing side lot swales, permanent landscaping features, and trees to
remain.

If the Town deems it necessary, due to concerns that the proposed improvements
could cause impacts to adjacent properties, then the following additional information
will need to be provided:
•

A basin map comparison to ensure the area draining to the adjacent property is
not increasing as a result of the site improvement.

•
•

Perform 2 and 10-year discharge rates of flow for comparison.
If post flow rates exceed existing flow rates for the 10-year, 24-hour storm
event, either detention to reduce the rates to an existing flow prior to discharging
from the property or a downstream analysis is required to demonstrate no
adverse impact is realized as a result of the increased flow rate and there is
adequate downstream system capacity.
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LAND DEVELOPMENT PLAN #4
Category 2, Stormwater Scenario 2 (Low Lot) – Additions, pools, decks and accessory
structures, closed basin, inadequate outfall.
1.

Contributing basins are to be identified using an aerial image or topographic
map. One can be provided by the Town.

2.

Natural or existing flow patterns from the subject lot to the point of discharge at
the property line or closest drainage inlet.

3.

The subject lot shall contain elevation spot grades or contours where applicable.

Existing Conditions

•

Determine onsite detention volume – individual lot topography or grade
elevations to identify the depth and area where surface water collects.

•

Existing structures, impervious
landscaping features.

surfaces,

trees,

swales,

and

significant

Proposed Conditions

•

Lot tree and grading plan with existing and proposed contours. Structures
and impervious surfaces are to be shown. Proposed site improvement is to
be highlighted. Identify high points on the site and flow patterns for adjacent
properties.

•

When filling, spot survey grade readings are to be provided on the adjacent
properties. Surface flows from adjacent lots and roadways are to be
represented and accounted for in the design. Provide detention area to equal
existing condition if downstream system analysis is not performed. If equal
detention is not provided, include supporting calculations to demonstrate why
it is not necessary.

If the Town deems it necessary, due to concerns that the proposed improvements
could cause impacts to adjacent properties, then the following additional information
will need to be provided:
•

A basin map comparison to ensure the area draining to the adjacent property is
not increasing as a result of the site improvement.

•

Perform 2 and 10-year discharge rates of flow for comparison.

•

If post flow rates exceed existing flow rates for the 10-year, 24-hour storm
event, either detention to reduce the rates to an existing flow prior to discharging
from the property or a downstream analysis is required to demonstrate no
adverse impact is realized as a result of the increased flow rate and there is
adequate downstream system capacity.
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Summary:
This Guide is to be utilized when there is an increase in impervious surfaces on a
residential lot in the Old Village. While many typical scenarios have been identified, it
is understood that there will always be unique situations that will require consultation
with the Town engineer during the site planning process. Each project will require
determination of the existing and proposed topography, drainage patterns and
necessary best management practices necessary to prevent stormwater runoff
impacts to adjacent properties or downstream drainage systems. Appendix A
contains typical site plans for different scenarios and Appendix B includes an
explanation and information related to the utilization of 5.5 feet NAVD88 for design
tailwater conditions.
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APPENDIX A
Typical Lot Improvement Plans
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EXAMPLE TREE MITIGATION:
PROPOSING 35" TO BE REMOVED AT 50%. WILL
REQUIRE 17.5" OF MITIGATION.
MITIGATING 9.5" THROUGH PAYMENT INTO THE
TREE BANK AT $168.75 PER INCH FOR A TOTAL OF
$1,603.12.
THE REMAINING MITIGATION REQUIRED WILL BE
SATISFIED THROUGH THE PLANTING OF TWO 4"
CALIPER BALD CYPRESS.

IMPERVIOUS SURFACE
CALCULATIONS:
HOUSE - 10,906 SF
PORCH AND SIDEWALK - 950 SF
TOTAL LOT SIZE - 45,907 SF
TOTAL IMPERVIOUS - 11,856 SF
PERCENT IMPERVIOUS - 26%

TREE TO BE
REMOVED

POST-DEVELOPMENT
SWALE

x9.8

x9.7

x9.5

x9.7
16" OAK

25" OAK

x9.3

x9.6

x9.0

4" CALIPER BALD
CYPRESS (2)

YARD INLET
PROPERTY
LINE

10

10

DRAINAGE
PIPE

FFE= 10.5
2% MINIMUM
CENTERLINE SLOPE

3:1 SIDE SLOPES
OR FLATTER

x9.4

CONCRETE PORCH

CONCRETE WALKWAY

2' MIN

x9.5

x10.2

10

10

19" OAK

18" MAX

TYPICAL SWALE CROSS-SECTION

10

N.T.S.

NOTES:
1. PLANS AND ACCOMPANYING CALCULATIONS
MUST BE SIGNED AND SEALED BY A
PROFESSIONAL ENGINEER.
2. ALL SWALE SLOPES SHALL BE A MINIMUM 2%
CENTERLINE SLOPE WITH MAXIMUM 3:1 SIDE
SLOPES. SEE TYPICAL SWALE DETAIL.
3. ALL DETENTION/INFILTRATION SYSTEMS
SHALL BE 2 FEET FROM PROPERTY LINES.
4. DETENTION/INFILTRATION SYSTEMS SHALL BE
DEED RESTRICTED AND WILL REQUIRE A
MAINTENANCE AGREEMENT SIGNED BY THE
OWNER.
5. ALL UNDERGROUND DETENTION BASINS WILL
REQUIRE PROOF OF INSTALLATION THROUGH
PHOTO/VIDEO LOGS AND AS-BUILT SURVEY.
6. FLEXIBLE FRENCH DRAIN SYSTEMS ARE
DISCOURAGED DUE TO INADEQUATE
LIFESPAN.
7. NEW DRIVEWAY REQUIRES ENCROACHMENT
PERMIT.
8. GRADE SHOTS TO BE ON PROPERTY LINE
APPROXIMATELY EVERY 25 FT.
9. ALL STRUCTURES ARE RECOMMENDED TO
INCLUDE DOWNSPOUTS TO DIRECT RUNOFF
TO STORAGE AREAS.

DETENTION OR
INFILTRATION
TRENCH

x9.2

EX. DRAINAGE PIPE
AND STRUCTURE

x9.0

GRAVEL DRIVEWAY

RIGHT-OF-WAY

7
9

x9.3

8

x9.5

x9.5

x9.4

LANDSCAPE
BERM

10
x9.6

SWALE

PRE-DEVELOPMENT
x9.7

x9.5

x9.7

x9.8

x9.6

16" OAK

x9.3

25" OAK

10
PROPERTY LINE

x9.4

VACANT LOT
OR
COMPLETE DEMOLITION

x10.2

19" OAK

10
EX. DRAINAGE PIPE
AND STRUCTURE

x9.5
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RIGHT-OF-WAY
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LAND DEVELOPMENT PLAN #1
MAJOR DEVELOPMENT/RE-DEVELOPMENT - HIGH LOT

x9.4

x9.5

x9.6

x9.5

TOWN OF MOUNT PLEASANT ENGINERING & DEVELOPMENT SERVICES
DEPARTMENT

DATE: 2021-8-2

DRAWN BY: MAP

SHEET 1

SCALE: 1:60

EXAMPLE TREE MITIGATION:
PROPOSING 35" TO BE REMOVED AT 50%. WILL
REQUIRE 17.5" OF MITIGATION.
MITIGATING 9.5" THROUGH PAYMENT INTO THE
TREE BANK AT $168.75 PER INCH FOR A TOTAL OF
$1,603.12.

IMPERVIOUS SURFACE
CALCULATIONS:
HOUSE - 10,906 SF
PORCH AND SIDEWALK - 950 SF
TOTAL LOT SIZE - 45,907 SF
TOTAL IMPERVIOUS - 11,856 SF
PERCENT IMPERVIOUS - 26%

POST-DEVELOPMENT
x10.8

x10.5

x11.3

x11.1

x11.5

16" OAK

25" OAK

x10.3

THE REMAINING MITIGATION REQUIRED WILL BE
SATISFIED THROUGH THE PLANTING OF TWO 4"
CALIPER BALD CYPRESS.

11

RIGHT-OF-WAY

10

CONCRETE PORCH

FFE= 10.8

2% MINIMUM
CENTERLINE SLOPE

3:1 SIDE SLOPES
OR FLATTER

TREE TO BE REMOVED

SWALE

4" CALIPER BALD
CYPRESS (2)

x9.8
x11.2

11

x10.4 10

2' MIN

CONCRETE WALKWAY
18" MAX

GRAVEL DRIVEWAY

TYPICAL SWALE CROSS-SECTION

N.T.S.

NOTES:
1. PLANS AND ACCOMPANYING CALCULATIONS
MUST BE SIGNED AND SEALED BY A
PROFESSIONAL ENGINEER.
2. ALL SWALE SLOPES SHALL BE A MINIMUM 2%
CENTERLINE SLOPE WITH MAXIMUM 3:1 SIDE
SLOPES. SEE TYPICAL SWALE DETAIL.
3. ALL DETENTION/INFILTRATION SYSTEMS
SHALL BE 2 FEET FROM PROPERTY LINES.
4. DETENTION/INFILTRATION SYSTEMS SHALL BE
DEED RESTRICTED AND WILL REQUIRE A
MAINTENANCE AGREEMENT SIGNED BY THE
OWNER.
5. ALL UNDERGROUND DETENTION BASINS WILL
REQUIRE PROOF OF INSTALLATION THROUGH
PHOTO/VIDEO LOGS AND AS-BUILT SURVEY.
6. FLEXIBLE FRENCH DRAIN SYSTEMS ARE
DISCOURAGED DUE TO INADEQUATE
LIFESPAN.
7. NEW DRIVEWAY REQUIRES ENCROACHMENT
PERMIT.
8. GRADE SHOTS TO BE ON PROPERTY LINE
APPROXIMATELY EVERY 25 FT.
9. DETENTION MUST BE SIZED TO
ACCOMMODATE PRE-EXISTING OFFSITE FLOW
ONTO THE LOW LOT. A LARGER BASIN STUDY
MAY BE REQUIRED.
9. ALL STRUCTURES ARE RECOMMENDED TO
INCLUDE DOWNSPOUTS TO DIRECT RUNOFF
TO STORAGE AREAS.

EX. DRAINAGE PIPE
AND STRUCTURE

19" OAK

x10.2
10 10
x10.0
x10.3

10

INFILTRATION BASIN

x10.4

x10.9

x10.8

x10.5

SWALE
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x10.5
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x11.3

x11.5

16" OAK
25" OAK

x10.3

11

PROPERTY LINE

10
x9.8
x10.4

VACANT LOT
OR
COMPLETE DEMOLITION

11

19" OAK

EX. DRAINAGE PIPE
AND STRUCTURE

x10.2

x10.0

x11.2

10
RIGHT-OF-WAY

x10.3

LAND DEVELOPMENT PLAN #2
MAJOR DEVELOPMENT/RE-DEVELOPMENT - LOW LOT

x10.4

x10.5

x10.9

x10.8

TOWN OF MOUNT PLEASANT ENGINERING & DEVELOPMENT SERVICES
DEPARTMENT

DATE:
2021-10-14

DRAWN BY: MAP

SHEET 1

SCALE: 1:60
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For the determination of hydraulic gradients for sizing of storm drain conduits, other
design hydraulic considerations, the specification of the tailwater elevation coincident
with the design storm event is critical. In addition, assessing the vulnerability of a project
from tidal flooding requires careful consideration of local tidal conditions. A tailwater or
tide that can be reasonably expected to occur during the life cycle of the infrastructure
should be determined and used in the design of projects.
It has previously been the Town’s policy to require hydraulic calculation and other tidal
considerations to be made using a tidal tailwater condition of 4.5 ft. mean sea level (MSL).
The Town’s ordinances equate MSL to the National Geodetic Vertical Datum of 1929
(NGVD29). Current survey and engineering practices utilize the North American Vertical
Datum of 1988 (NAVD88). For the Mount Pleasant area, the conversion from the NGVD29
datum to the NAVD88 datum is -0.988. For simplicity, a conversion of -1.0 is used here.
Thus, the Town’s previously required tidal tailwater condition would be equivalent to 3.5
ft. in the NAVD88 datum.
The design of coastal projects (including new construction, reconstruction, and drainage
systems) should consider sea level rise (SLR) in the long-term functionality of the project
and protection from flooding over the design life of the facility. SLR science is evolving
and future higher tidal elevations vary widely. Unaddressed, SLR poses a threat to current
planning, existing development, and ecological systems. Additional concerns include
greater storm surges, loss of infrastructure, destruction of wetlands, and increased risks for
public health and safety.
The City of Charleston recently released a Sea Level Rise Strategy document
(https://www.charleston-sc.gov/DocumentCenter/View/10089) that summarizes recent
SLR science and various SLR predictions. A “moderate” prediction of SLR is a 2.0 foot rise
within 50 years. This is recommended as a reasonable accounting of SLR in the design of
future infrastructure in the Town. Therefore, the required tidal tailwater condition should
be specified as 5.5 ft. in the NAVD88 datum.
To assess the validity of the recommended tidal tailwater condition, an assessment of
recent tidal conditions was conducted. Approximately 3.75 years of recently measured
hourly tidal data was collected from NOAA for the Cooper River Entrance, Charleston,
SC (Station 8665530). Refer to Figure 1 for a chart of the hourly tidal data from January 1,
2014 through September 30, 2017. Common tidal constants such as mean tide level
(MTL), mean high water (MHW), etc. are included. Also, king tides are illustrated. Refer
to Figure 2 for a “close up” chart of the hourly tidal data for a 2-month period (August 1,
2017 to September 30, 2017).
The hourly tidal data was assessed for various elevations for percentage of exceedance
– or the percentage of time a given elevation would be exceeded by the tide. This can
be used as a relative measure as to the potential that an assumed tailwater elevation
could be exceeded during a storm event (and thus making the design including the
assumed tailwater elevation less effective).
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Refer to Table 1 for a summary of this analysis. The analysis shows that under current
conditions, the previous design tidal tailwater of 3.5 ft. NAVD88 provides a conservative
assumption, as tides only exceed this value 2% of the time. However, under the potential
future condition (accounting for a typical 50-year design life and thus accounting for a
2.0 feet SLR) the current design tidal tailwater of 3.5 ft. NAVD88 would be exceeded 33%
of the time. This would greatly increase the potential that a system based on this
elevation could fail in the future due to higher tailwater conditions. Based on 2.0 feet SLR
and assuming that other tidal conditions (range, amplitude and period) remain constant,
the recommended tidal tailwater condition of 5.5 ft. NAVD88 would provide the same
protection 50-years in the future as the current standard does today.
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TABLE 1
Tidal Tailwater Condition
Exceedance Assessment

Condition

Elev. (ft.
NAVD 88)
Current Conditions

(1)

Elev. Exceeded
Hrs.
%

MHHW
MHW

2.62
2.26

3,894
6,060

12%
18%

MTL

-0.35

19,233

59%

MSL

-0.22

18,706

57%

Previous Design Standard

3.50

803

2%

Potential Future Conditions (Approx. 2065)
(2)
3.50
Previous Design Standard
10,891
(3)
5.50
Recommended Design Standard
803

33%
2%

Notes:
(1)

Assessed hourly tide data from 1/1/2014 to 9/30/2017
(32,856 hrs. or approximately 3.75 yrs.)
(2) Estimated as current (2017) elev. of 1.5 ft. NAVD88
(3)

Estimated as current (2017) elev. of 3.5 ft. NAVD88
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Tree Appendix
The purpose of this appendix is to guide homeowners and builders in facilitating standards
and practices for tree assessments, tree preservation, mitigation, and removal requests for single
family development within the Special Stormwater Management Area.
I.

Tree Assessments / Arborist Reports
a. A tree assessment or arborist report is performed to document the current state
and health of a tree. Arborist reports can include the growth or decline of the
canopy, presence of insect infestation, disease or fungal growth, cavities, root
damage, and overall structure.
b. A tree assessment is recommended for all removal requests of protected tree
species measuring 16” DBH or greater within the Town of Mount Pleasant.
c. Assessments from a certified arborist may decrease the amount of mitigation
required for the removal of requested trees. However, a tree assessment is not
necessary required in all cases. In this event, town staff will assume that the
tree is in “Good” health, thus requiring 50% mitigation.
d. Tree assessments must be performed and documented by an ISA certified
arborist. Arborists must document the assessment based on the health rating
system and tree removal criteria provided in the Town of Mount Pleasant
ordinances (156.225.A2 and 156.225.C).
e. Town ordinance can be found with link: Town of Mt Pleasant Ordinances for
Tree Standards
f. Refer to Town Ordinance 156.225. Arborist tree assessment layout must
follow the criteria below:
i. Health Rating System
1. Good. 100% to 75% Live Crown Ratio. Minimal Structural
Defects
2. Fair. 75% to 50% Live Crown Ratio. Minor or tolerable
structural defects that can be overcome through Arborist
intervention (i.e. Cabling, structure pruning)
3. Poor. Less than 50% Live Crown Ratio. Severe structural
defects that would classify it as a hazard tree, including
insufficient holding wood or included bark.
ii. Tree Removal Criteria (156.225 - C)
1. On individually platted single-family residentials lots, the
following criteria shall be used to determine the removal of
historic and significant trees.
a. Tree location in relation to property boundaries,
infrastructure, existing physical features.
b. The condition of the canopy, overall health, and
species.
c. The nature of the request, justification, and reason for
removing the tree
Page 23

Appendix C
Residential Tree Guide

d. Whether practical alternatives have been vetted to
preserve the tree
II.

Tree Removal Requests
a. Tree removal requests must be submitted to the Town of Mount Pleasant and

III.

approved by authorized staff before the removal of a protected tree species. If
said removals of protected trees are performed without the approval of Town
of Mount Pleasant staff, a mitigation penalty of 200% will be enacted for each
illegal removal. (156.226 (C))
b. The following list of items are required when submitting for a tree removal
request:
i. A scaled as-built survey of the property that is not older than one year.
This survey must include the tree species, diameter at breast height
(DBH), tree protection zone (TPZ), and accurate location of the tree
being requested for removal.
ii. An “X” notation on the site plan, labeling the trees requesting to be
removed.
iii. Tree assessment or arborist report performed and photo-documented
by an ISA certified arborist may be required. This assessment will
document the overall health of the tree and will assist Town of Mount
Pleasant staff in calculating the required mitigation for the tree
removal. (156.225 C)
c. Tree removal requests can be approved on a staff level and or may require a
variance through the Board of Zoning Appeals, depending on the health,
species, and size of the tree in question. If the initial request for a tree removal
is not permitted at staff level, the appeal process is to submit for a variance
request to the Board of Zoning Appeals.
Tree Mitigation
a. Once a tree removal request has been approve, town staff will calculate the
required mitigation for a removal depending on the health of the tree and its
species.
b. Mitigation Calculation Chart:
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i.

c. Once mitigation has been calculated an updated site plan must be submitted.
This will depict the location of the tree planting sites, and or the amount to be
paid into the Town’s Tree Bank.
i. Tree Mitigation Plantings – trees must be at least 4” caliper when
planted and cannot be located within drainage or utility easements.
Mitigation trees planted adjacent to drainage infrastructure is not
recommended. If site constraints prevent adequate spacing from
drainage infrastructure, protective measures may need to be
implemented.
ii. Mitigation trees must be selected from the town approved list of
protected species and must be a species of the same or higher category
of the tree being removed.
iii. Town Tree Bank – payments into the tree bank can be made in lieu of
mitigation plantings. The town’s tree bank rate is one- and one-half
times the wholesale value per four-inch caliper tree that would be
required on site. (A combination of tree payments and plantings is
acceptable.)
IV.

Tree Encroachment and Preservation (If necessary)
a. When Tree Encroachment is un-avoidable and removal of the tree is not
permitted, an Arborist will need to evaluate and provide a detailed report of
the impacts on the tree.
b. If the necessary preservation steps are taken, yet the tree doesn’t survive
construction, 200% mitigation will not be enacted. Therefore, normal
mitigation procedures will be applied.
c. Pervious pavers are not recommended within the tree protection zones.
Installation requires excavation which can cause damage to the root system
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and compaction of the soil. This will impact the tree and will need to be
evaluated.

Please see QR code below for more information

Page 26

Old Village Builders Guide
December 2021

FIGURES

Page 27

