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Marc Horstman
PE, PH, D.WRE

WK Dickson

Watershed Services Practice
Senior Project Manager
mhorstman@wkdickson.com
919-256-5642 (direct)
919-215-1198 (cell)
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Multiple Benefits —
Slow, store and slowly convey water across the landscape
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Multi-Layer Benefits

Flood Funding
Reduction é
Barberry
Woods %
Green — Community
Infrastructure Connectivity

e

Environmental Education




Project Development Curve

Stormwater Property Acquisition Ecological
Design Criteria Engineering Design
A A A

Initial Concept Final Plan

v

Funding Restrictions/ Permitting
Requirements

Initial Concept Final Design




Concept

Legend

=== Proposed Stream Diversion
Proposed Wetland

[ Proposed Infiltration Dune

—wm Downstream Alignment

[ |Parcels

Streets

{ [ ]The Cottages at Johns Island

[ Barberry Woods
7] Freshwater Forested/Shrub Wetland

X

Utilize Sand Excavated

from Stream Diversion Area |

to Build an Infiltration Dune

Upsize as Needed
to Match Upstream
Crossing (Currently Dual-36")

Upsize as Needed
to Match Upstream
Crossing

¥ to Convey Flood Waters : L = .
S WEITONS|DR e e

Upsize Downstream Culverts
to Match this Crossing
(Currently Dual-48"

Multithread Channels Should
be Placed at Different Elevations

Wider, Shallow, Multi-threaded
Channel/MVetland System

Barberry Woods Drainage Project
1inch = 400 feet ‘ WKD Proposal

communlty Intrastructure consultants




Concept Plan

width: varies per plan;
depth: 0.5-2.0

d
i o

integrated capacity
A floodplain wetlands

width: 10.0";
depth: 0.7°

baseflow Stage 0
channel

Jessy Elizabeth Road

sand seepage berm
(ELE ~ 17.0"; height

—existing wetlands \ of berm 1-2' above grade

culvert INV ~ 14.2

frequently inundated —__
floodplain wetlands

sand seepage berm

Proposed work consists of the creation of a restored Stage 0 stream system on new alignment
and its adjacent riparian wetlands. Extensive wetland complexes will abut the restored

stream throughout its extents within the project area, providing significant flood capacity while
also promoting water quality imp it and logical enhar i placed
sand seepage berms will result in stormwater retention and wetland enhancement. Trees
removed to accommodate grading will be incorporated as grade control and habitat creation
structures, creating a hydraulically complex, integrated stream and floodplain network. Topsoil
will be retained and applied to graded areas, preserving the seed bed of existing forested
ecosystems, which will be re-established along upland areas within the limits of distburance.
It is antcipated that the project will provide property flooding abatement, water quality

imp , enhanced ical diversity, and community/aesthetic benefits.

T ——_restored, diffuse Stage 0
stream/wetland system

d

access

retain existing culvert
at Hickory Knoll way

16.0’ (top of berm);
height of berm 1-3'
above grade

Grand trees removed: 14 total

Approximate cut volume: 115,400 cubic yards
Temporary wetland impacts: 13.4 acres

LOD extents: 28.1 acres

potential construction

restored stream channels from
stormwater ponds

A!
Bee Balm Road
integrated capacity potential construction
floodplain wetlands access

Emmets Road

.7

culvert upgrades to
convey flood flows

culvert INV ~ 4.8’

¥ / cascade drop
ik structure (ELE 8.0")

% \
approximate limits of

property condemnation

potential culvert removal for

additional stream restoration credit

— Limits of Disturbance (LOD)

Note: all trees felled on-site to be i as stream

ion and habitat

enhancement structures. All areas within the LOD to be replanted with indigenous

vegetative communities.

Legend
N . ¥ restored Stage O stream network
2-ft. topographic contour

integrated capacity floodplain wetlands

frequently inundated floodplain wetlands

I

existing wetlands

- sand seepage berm

’ of disturbance (LOD)

X anticipated grand
tree removal

~ ¢ approximate limits

@ photographic
precedent (Sheet 2)

CLIENT

Barberry Woods Drainage

February 2021

Stream and
Wetland Restoration
Conceptual Plan

Conceptual Plan

1of2
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Stormwater Design Criteria 1YY

» Using the City of Charleston’s
Stormwater Design Standards
Manual (January 2020)

* Flooding reduction goal of
reducing overtopping elevation
on Hickory Knoll Way.

.
Rock Star Auto: Detailing




Stormwater Design Criteria ‘

3.7 Sea Level Rise

The City has adopted a sea levelrise strategy to accommodate future sealevelrise and storm
surge. The Flood and Sea Level Rise Strateqy (City of Charleston 2019b) can be found at:

https://www.charleston-sc.gov/sir

To accommodate sea levelrise and storm surge, all designs shalluse 5.5 feet NAVD88 datum

tailwater elevation as a boundary condition with roadway elevation no less than 7.5 feet
NAVDS88.Ifthe developer/designer desires to design alowerroad elevation, they shall develop
a hydrologic and hydraulic model, using computational methods or software approved by the
City's Department of Stormwater Management, that demonstrates the performance of the
roads duringa 1 percent AEP, 24-hour storm eventthat coincides with a storm surge elevation
of 5.5 feet NAVDS8S.




Stormwater Design Criteria -

YY)

2737 3.9.4 1 Percent Probability of Exceedance Storm Event Analysis

2738  Construction, development, and redevelopment activities that disturb 1 acre or more shall
2739 include a hydrologic/hydraulic analysis to determine the impacts ofthe proposed development
2740  during the 1 percent AEP, 24-hour storm event.

2741  Forthe 1 percent AEP Storm Event Analysis, the project shall not:

2742 e Increase the likelihood of dwelling flooding and property damage above current conditions.
2743 e Increase water surface elevations orreduce system capacity in the stormwater system and
2744 facilities upstream or downstream of the project. Anincrease orreduction shallbe based on
2745 a comparison with pre-development conditions (with more stringent requirements
2746 potentially applied in special protection areas).

2747 e Increase erosion potential and pollutant loads that would adversely impact the quality of
2748 receiving waters.



N O- R Ise W S E LS O bt a.l ne d Table 4B: Downstream Crossings WSEL Analysis (ft)

Exceedance Probability
Storm 50% 10% 4% 2% 1%
. Jownstres ts Ro:
Table 4A: Upstream Crossings WSEL Analysis (ft) — Downstream Emmets Road
Existing 10,09 10.44 10.63 10,79 10.96
Proposed 10.09 10.42 10.60 10.77 10.96
Exceedance Probability - 0.00 02 | 003 0.02 0.00
Storm 50% 10% 4% 2% 1% s . — . — .
. ) Upstream Bee Balm Road
Upstream Towne Street — -
" 1191 12.22 1245 1262 1283 Existing 8.95 9.50 9.80 10.07 10,34
HISHNS ' ' . : = Proposed 894 | 948 | 976 | 1002 | 1032
Proposed 11.79 12.03 12.21 12.40 12.61
Diff. -0.01 -0.02 =0.04 -0.05 -0.02
Ditf. -0.12 -0.19 -0.24 -0.22 -0.22 Downstream Bee Balm Road
Downstream Towne Street Existing 8.85 9728 9.5(0 9.66 9.82
Existing 11.83 12.08 12.29 12 .46 12.67 Proposed 8.85 997 g 47 063 9.80)
P I'D]_‘.IGEI'_'FCI 11.76 11.96 12.12 12.30 12.53 Diff. 0.00 =0.01 -0.03 =0.03 -0.02
Diff. -0.07 -0.12 -017 -0.16 -0.14 Upstream Jessy Elizabeth Road
Upstream Sailfish Road Existing 8.60 8.95 9.13 9.28 9.42
Existing 17.12 17.86 18.13 18.28 18.38 Proposed 8.60 8.92 9.10 9.24 9.39
Proposed 17.12 17.86 18.12 18.27 18.37 Diff. 0.00 -0.03 -0.03 -0.04 -0.03
Difs, 0.00 0.00 -0.01 001 -0.01 — annstre:n; Jessy El;zaheth ::;;d = —
xisting I X : . 2
Downstream Sailfish Road e j
— . Proposed 8.06 8.59 8.81 8,98 9.15
Existing 16.13 16.50 16.67 16.82 17.03 -
Proposed 1602 | 1633 | 1653 | 1675 | 17.02 Diff. 003 | 002 ] 006 | 006 | 0
- Upstream River Road "
Diff. -0.11 -0.17 -0,14 -0.07 -0.01 Existing 5.50 552 552 553 5.54
Proposed 5.50 5.50 5.50 3.50 5.50
Diff. 0.00 -0.02 -0.02 -0.03 -0.04

(1) Per Caty SWDSM River Road experiences direct fidal influence (NAVD 5.54)
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Hickory Knoll Way — Only Ingress/Egress

Table 2: WSEL at Hickory Knoll Way (ft)

Exceedance Probability
Storm 50% 10% 4% 2% 1%
Existing 16.03 16.41 16.58 16.76 17
Proposed 15.32 15.74 15.91 16.06 16.22
Diff. -0.71 -0.67 -0.67 -0.7 -0.78
Table 3: Depth Duration >0.5 ft at Hickory Knoll Way (hr)
Exceedance Probability
Storm 50% 10% 4% 2% 1%
Existing 14.72 17.67 19.14 20.21 22.99
Proposed 2.47 4.86 6.07 6.82 5.84
Diff. -12.25 | -12.81 | -13.07 | -13.39 | -17.15




Water Surface Elevation (ft)
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Hickory Knoll Way 10% AEP (10-Year) Hydrograph

T 12.3 hr
0.5 ft of Ponding
)
10 12 14 16 18 20 22 24 26 28 30 32 34 36 38

Time (hr)
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Funding Restrictions/ Reguirements &

« Current Funding Sources  Implications
» City Funds « SCOR ARPA Funding — Project
. SCOR ARPA Funding - $4.6 funds must be utilized by end
Million of 2026.
. South Carolina Conservation * SCCB —Used for acquiring
Bank (SCCB) property for conservation

urposes.
 (Potential) SCOR Revolving PHIP

Loan




Funding Restrictions/ Reguirements &

» Estimated Total Project Costs:
 Strategic Retreat Plan: ~$19,300,000.00
 Full Concept Plan: ~$16,800,000.00
* 60% Updated Plan: ~$8,748,00.00
* 90% Updated Plan: ~$7,670,000.00

» Total Project Costs include construction, plant materials and
property acquisition costs.
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777 Title Search Available ¢ '
Fee Simple Acquisition
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LN
Title Search Results 5:"

Samuel (Sam) Alston purchased this property on November 11, 1893 from W.M. Williams as shown in Deed
recorded in Book A36/Page 76. Mr. Alston died intestate on January 30, 1916. At that time, the known heirs
were his wife, Rozina Alston, and 3 daughters: Louisa Alston Brown, Elizabeth Alston Gooden, and Lucille
Alston Wright. This information was noted in preambles of subsequent deeds recorded in Book G116/ Page 30,
in Book J116/Page 70 and in Book W163/Page 584. This information cannot be verified due to the fact that
there are no probated Estates in Charleston County for any of the above-referenced parties.

No mortgages, judgments or liens were found. We have enclosed a copy of the current GIS Map and Plat
recorded in Book F at Page 179.

WITH NO RECORDED PROBATE INFORMATION FOR SAMUEL (SAM) ALSTON OR ANY OF
HIS KNOWN HEIRS, WE RECOMMEND CONDEMNATION.
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in 6/17/21 Appraisal Report
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in 3/9/22 Appraisal Report
Total Appraised Value = $376,200.00

g Tract 3805
ST IR &F o0

Estate Bound

| tws | 0000 owner | Physical Address
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ermitting y=
“ |
Permit Approach Plan
City of Charleston - Barberry Woods Drainage Project
; MK
January 2021 PO KsON
A 2 wed Am:q:mdkmg /
Charleston Distnct Office An NWP 27 is for Aquatic Habitat Restoration,
Section 404 of the CWA: *Nationwide (NWP) | NWP 3 to 6 months P 6- 12 No foas 69-A Hagood Avenue Enhancement, and Establishment Activities. if the
27 or an*indiwdual Permit (1P) Months Charleston, SC 29403 project does not qualify for the NWP 27 _ an 1P will be
SAC.RD.Charleston@usace army.mil required.
USACE Charleston District
- A SCOHEC 201 water Quality certification will be
?'I Section 401 of the CWaA-Water Quality NWP 3 to 6 months P 6- 12 <300 or $3000 based o SCDHEC 401 Certification Program issued with an NWP 27 authorization. SCOHEC wall
certification for a *NWP or *IP Months - e managers ; Logan Ress and Eliza Thome  |require their own 30-day public notice and internal
SCDHEC review for an IP.
7 . y No-Rise 30-60 days i
ST *No Rise Certification * Conditional Letter of *No Rise Cert: Local Fees
9 FEMA vevson (Lo tatarofap nevsan| | CLOVR 5010 120 das ciowmsesm [P conacts il b eteminedbsed [Pt il bedeermined bsed o oodpan
S i o - 90 to 120 days (after oLOMR: S2:000 on floodplain impacts. impacts.
FEMA { ) construction) y
hid Coastal Zone Consistency {CZC) and NPDES The CZC and NPDES Cov ]
h erage for Construction
20 00 Chris - 5
dhec AR . 153 days $100 / per distrubed acre Stout; (843) 953-0691 Activities will ba od
SCDHEC- OCRM
o> Erosion Control & Encroachment Drawings with
5 F Site Plan Permit Package (SWWPP and Erosion 90 days Refer to SCOHEC parmit fee of $100| slormwater@charestoncounty ore §43- | Technical Specafications will be induded with the On-
x Control Drawings) / disturbed acres 202-7639 Site Storm Water Pollution Prevention Plan (OS-
SWPeP)
» In additon to the Land disturbance permit Removal
*Site Plan Permit Package (SWWPP and Erosion - S:fee.ﬂus ! So% ofev:::ﬁ of of trees within an OCRM Critical Line Buffer are
Control Drawings) *Tree Ordinance - e - regulated as outlined in Section 54-347.1 and 54-348
project of the City of Charleston Zoning Ordinance.
The application and site plans will be submitted
online through the SCDOT EPPS website. Itis
Encroachment Permit 30 Days No Fees SCDOT EPPS

South Carolina Department of Transportation

recommended to call SCOOT prior to the online
submission in order to verify site plan requirements

(843-7480-1655).




USACE IP - Wetland Mitigation

" Required Wetland Mitigation Credit Worksheet

FACTOR

AREA 5

AREA 6

AREA 1 AREA 2 AREA 3 AREA 4
Lost Type Type A Type A Type A Type A Type C Type A
Priority Category Tertiary Tertiary Tertiary Tertiary Tertiary Tertiary

Existing Condition

Fully Functional

Fully Functional

Fully Functional

Fully Functional

Very Impaired

Fully Functional

Duration Over 10 Years Over 10 Years Over 10 Years Over 10 Years QOver 10 Years Over 10 Years
Dominant Impact Fill Fill Dredge Fill Dredge Fill
Cumulative Impact 1.0-2.99 Acres 1.0-2.99 Acres 1.0 - 2.99 Acres < 0.25 Acre 3.0-9.99 Acres < 0.25 Acre
Sum of Factors 115 11.5 11 - 111 63 1.1
Impacted Area 1.22 A6 84 0.07 3,62 0.05

Rx AA= 14.03 5.29 9.24 0.777 22.806 0.555

52.698

Required Wetland Mitigation Credits =X (Rx A) =




2-D Sub-Surface Modeling

+ |dentify any potential groundwater
Impacts to surrounding neighborhoods.

« Guide the wetland design to promote
Infiltration and surface/subsurface
Interaction.

* Allow the team to more effectively
convey how we are slowing, storing and
Infiltrating water.

&




Ecological Engineering Design — Groundwater 2-D Modeling 6%7

Figure 11: Calibrated Model Groundwater Equipotential Map

Barberry Woods Site
Johns Island, South Carolina
Legend
I:] Subject Site Groundwater Elevation (ft amsl)
| [
|:] MODFLOW Model Extent High: 18.15

Modeled Stream

Low :-2.08

Groundwater Equipotential Contour (C.I. = 1 ft)
0 750 1,500 3,000 sesmoeno o FigUre 3: PS1-Predicted Groundwater Level Change from Existing Conditions




Ecological Engineering Design &

ECS Project No. 49-12243
May 13, 2021
PS2-predicted groundwater flooding was predicted fo occur at undeveloped areas where

existing surface water features Of the 82 land parcels where ECS was asked to evaluate
the potential for 2-year storm event groundwater flooding, flooding was predicted at four

of the 82 parcels. Of these four parcels one parcel (parcel 3120000300 at 2975 Split

northern and eastern margins of this parcel but not at the Iocatlon of the parcel’s structure.
It is important to note that surface water flooding was also predicted at the northern margin
and adjoining the eastern margin of this parcel. The three remaining parcels where some
degree of flooding was predicted (parcels 3131400159, 3120000091, and 3120000263)
do not appear to contain structures, based on Charleston land parcel records.




Ecological Engineering Design

Existing Modeled Conditions
A0 o

M

4
y

e

PS1 Modeled Conditions
4 V] o

-

Figure 5: Model-Predicted Groundwater Levels Relative to Ground Surface
Barberry Woods Site

Proposed Conditions - 60% Design Phase
Legend Johns Island, South Carolina

[ subjectsite

Proposed Stream

Existing Wetland Model-Predicted Groundwater Levels Relative to Ground Surface
Wetland 1 |:| Groundwater Below Ground Surface
l:] Wetland 2 :] Groundwater Above Ground Surface

[ wetianas
[ wetiand 4

0 250 500
[ wetianas

1,000 ECS Project No. 49-12243-A
Feet

Table 1: Summan

of Predictive Simulation PS1 Impacts to Wetlands.
PS1 Groundwater PS1 Wetland Area where Groundwater
Wetland Level Change from Level Exceeds Ground Surface
Group Existing Conditions® | (% change from existing conditions in
(feet) parentheses)
30.4%
Wetland 1 -0.56 to -0.99 (-14.0%)
0.7%
Wetland 2 -0.83 to -2.02 (+0.3%)
0.0%
Wetland 3 -1.55t0 -2.01 (-1.6%)
40.6%
Wetland 4 -0.70to -3.24 (-14.6%)
40.3%
- = b
Wetland 5 0.15t0-0.72 (-17.1%)

3Negative values indicate a decline in groundwater levels from existing conditions.




Final Design — Flow Schematic Profile
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Project Development Curve

Stormwater Property Acquisition Ecological
Design Criteria Engineering Design
A A A

Initial Concept Final Plan

v

Funding Restrictions/ Permitting
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Initial Concept Final Design




Concept

Legend

=== Proposed Stream Diversion
Proposed Wetland

[ Proposed Infiltration Dune

—wm Downstream Alignment

[ |Parcels

Streets

{ [ ]The Cottages at Johns Island

[ Barberry Woods
7] Freshwater Forested/Shrub Wetland

X

Utilize Sand Excavated

from Stream Diversion Area |

to Build an Infiltration Dune

Upsize as Needed
to Match Upstream
Crossing (Currently Dual-36")

Upsize as Needed
to Match Upstream
Crossing

¥ to Convey Flood Waters : L = .
S WEITONS|DR e e

Upsize Downstream Culverts
to Match this Crossing
(Currently Dual-48"

Multithread Channels Should
be Placed at Different Elevations

Wider, Shallow, Multi-threaded
Channel/MVetland System

Barberry Woods Drainage Project
1inch = 400 feet ‘ WKD Proposal

communlty Intrastructure consultants




Legend

=== Pedestrian Bridge

ms== Pedestrian Path

- Existing Stream Centerline

@ Project Boundary
8] = * Existing Wetlands

FEMA Floodplain

A

I A

W4 AE, FLOODWAY

Y Ye)

I OPEN WATER

B Ve

[T71 X, 0.2 PCT ANNUAL CHANCE FLOOD HAZARD
Proposed Grading

alue
- High : 20.2193

-_L 6 TRAPEZOIDAL
O S CHANNEL

4

Barberry Woods Drainage Project

. WK
1 inch = 300 feet Proposed Overview ‘D'CKSON

Z:\Admin\Watershed\01 Presentations\2023\Nature Based Exchange Workshop\Files\Overall Project Map.mxd
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