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Site Location
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October 2015

During Rain Event
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July 2021 Rain Bomb (~2
In)
16-Hours after Rain Bomb




Initial Study and Project Selection

» Davis & Floyd Johns Island
Flood Risk Assessment R—

« WK Dickson Johns Island
Restoration Plan

 Funded by NFWF

* This project was selected
because of
recommendations by the e : ;
Flood Risk Assessment and o == s =
Restoration Plans




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
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Environmental Education




Project Development Curve

Stormwater Property Acquisition Ecological
Design Criteria Engineering Design
A A A

Initial Concept Final Plan
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Funding Restrictions/ Permitting
Requirements

Initial Concept Final Design




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.




Stormwater Design Criteria

3.4.2 Rainfall and Design Storms

The 24-hour duration precipitation depths corresponding to various probabilities for
exceedanceinany given year are shownin Table 3-1and are to be used for projects within the
City. These values contain a 10 percent safety factor to account for uncertainties in the design
process and the increasing intensities of storms.

Table 3-1. 24-hour design storm precipitation data for Charleston, South Carolina

Probability Exceedance

100%

50%

20%

10%

4%

2%

Return Frequency (Year)

1

2

5

10

25

50

Precipitation (inches)

3.8

4.6

6.1

1.2

8.7

9.9




Stormwater Design Criteria .

3.7 Sea Level Rise

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

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

Toaccommodate 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 5.5feet NAVDS88.




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)



Existing Max Ponding Depth — 10% AEP
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roposed Max Ponding Depth — 10% AEP
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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

Diff.

16.03

-0.71

16.41

-0.67

16.58

-0.67

16.76

Progosed 15.32 15.74 15.91 16.06 16.22

-0.7

17

-0.78

Table 3: Depth Duration >0.5 ft at Hickory Knoll Way (hr)

Exceedance Probability
Storm

Existing

Proposed

50%

10%

4%

2%

1%



Water Surface Elevation (ft)

16.6

16.4

16.2

16

15.8

15.6

15.4

15.2

[y
w

14.8

14.6

14.4

14.2

14

Hickory Knoll Way 10% AEP (10-Year) Hydrograph
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Project Funding &
* NFWF Grant

« WK Dickson Johns Island Restoration Plan

* Dedicated Stormwater Capital Project Fund
* Design Fees

» City Funding and South Carolina Conservation Bank
* Design Fees and Lot Acquisitions

« South Carolina Office of Resilience (SCOR) ARPA funds through ASIP
Grants

« Construction Fees (must expend all funds by December 2026)




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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Permitting

S8 .
111

Permit Approach Plan
City of Charleston - Barberry Woods Drainage Project

January 2021
e R : . ' Timelines /
Charleston Distnict Office An NWP 27 is for Aquatic Habtat Restoration,
Section 404 of the CWA: *Nationwade (NWP) | NWP 3 to 6§ months P 6 12 No fees 69-A Hagood Avenue Enhancement, and Establishment Activities. if the
27 or an*individual Permit (IP) Months Charleston, 5C 25403 project does not qualify for the NWP 27 _ an P will be
SAC.RD.Charleston@®usace army.mil required.
USACE Charleston Dstrict
. A SCOHEC 201 water Quality certification will be
d';'ec Section 401 of the CWA:-Water Quality NWP 3 to 6 months P 6- 12 $300 or $3000 based SCOHEC 401 Certfication Program ssued with an NWP 27 suthorzation. SCOHEC wall
Certification for a *NWP or *IP Months - oy managers . Logan Ress and Eiiza Thorme  [require their own 30-day public notice and internal
SCOMEC jreview for an 1P.
: = = - No-Rise 30-60 days
3' FEMA M’:om i ) of Map o CLOMR 90 to 120 days ’No.lmartsl.:;dwhe Permit contacts will be determned based  [Permit will be determined based on floodplain
B LOMR $0 to 120 days (after : $8.000 on fioodplam impacts. Mpacts.
FEMA { ) construction )
ﬁ Coastal Zone Consistency (CZC) and NPDES The C2C and NPODES Cov )
. ) erage for Construction
chec = S0 days 5100 / per distrubed xre Chris Stout; {843) 953-0691 will be
SCOHEC- OCRM

Erosion Control & Encroachment Drawings with
Site Plan Permit Package (SWWPP and Erosion

90 days Refer to SCOMEC permit fee of 5100| Jlpomwgter@charscponcounty ore a3 | Technical Specifications will be indluded with the On-
Control Drawings) / disturbed acres 202-763% Site Storm Water Pollution Prevention Plan (O5-
Charleston County SWPeP|
In additon to the land disturbance permit Removal
*site Plan Permut Package (SWWPP and Erasion — tm‘:m“‘"m‘:’ of trees within an OCRM Critical Line Buffer are
Control Drawings) *Tree Ordinance x B regulated as outiined in Section 54-347.1 and 54-348

of the City of Charleston Zoning Ordinance.
City of Charleston

The apphication and site plans wall be submitted
SCLIT —

online through the SCOOT EPPS website. Rt is
30 Days No Fee: SCDOT EPPS recommended to call SCOOT prior to the online
submission in order to verify ute plan requirements
(843-780-1655).

South Carolina Department of Transportation




USACE IP - Wetland Mitigation

'Required Wetland Mitigation Credit Worksheet =~

FACTOR

AREA 6

AREA 1 AREA 2 AREA 3 AREA 4 AREA 5
Lost Type Type A Type A Type A Type A Type C Type A
Priority Category lertiary 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 Cver 10 Years Over 10 Years
Dominant Impact Fili 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 11.5 115 11 1141 6.3 1.1
Impacted Area 1.22 A6 84 0.07 362 0.05

Rx AA= 14.03 5.29 9,24 0.777 22.806 0.555

Required Wetland Mitigation Credits=X (Rx A) =

52.698




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
Harberry Woods Site
Inhre Island, South Comeliea
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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
o9 b o

PS1 Modeled Conditions

-

4.0

Figure 5: Model-Predicted Groundwater Levels Relative to Ground Surface
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Table 1: Summary 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 -0.70 to -3.24 (-14.6%)
40.3%
B o b
Wetland 5 0.15t0-0.72 (-17.1%)

2Negative values indicate a decline in groundwater levels from existing conditions.
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Final Design — Flow Schematic Profile

30

WETLAND CELL 1

WETLAND CELL 2

TRAPEZOIDAL CHANNEL WETLAND CELL 3

STA 10+00
ELEV. 20.00

STA 17+31

ELEV. 12.00

STA 30+64
ELEV. 13.00

— 25

— 20

—15

—10

On average, Wetland Cell 2 will have 6” deeper standing water compared to

Wetland Cell 1.
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-Stream Baseflow will
flow through Sand
Seepage Berm
Drainage Pipe.

EXISITIINGISTIREAM

-Flood overflow will 5 o R i X |
access Wetland Cell 3. K = 5
= L/H\IOD |
) W BARBERF
Wetland Cell 3: \% | \ S FAYOGR)]
-Footprint area-> 2.62 \ 3 ~ Y‘z.ﬁ,\%) '
acres & \ ./ o it

(2]

-2-yr storm flow depth->
2.7 feet SANDISEEPAGE
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Multiple Benefits

Diversion and Sand Seepage Berms

— R i o Il RV A 2NN E 7, _topof seepage reservoir
"Tw.._ seepage reserv “capilarity - WYL q,’!'.‘ ¢

oir - B2 AL _
\\,’4’_./_/. T_t W\ oS O N TPEZ/4 . bottom of seepage reservoir

* — — —

ot "7 Iporous carbon-rich "
: -.| > seepage bed g &
infiltration S seepage zone
. Xisting €roung

Sand Seepage Wetland Concept, Biohabitats

- -

Lizard Hill, Biohabitats




Wetland Cell 2:
e | « footprint area-> 3.65
A St acres
REDESTRIAN / IRy -
BRIDGE ” '

- _/ | | . 2-yr storm flow depth->
° 2.6 feet

™ , The design includes a
\//\‘\ e " § pedestrian path and
ot T i = bridge:
{ «  Community Connectivity
Fe : [
o . * Environmental

S % MULCH! | _ )
f MAINTENANCER Education Slg nage
S , PATIHi I



« Utilize on-site woody
vegetation using:

« Standing Snags

* |Inverted Rootwads in
wetlands and outside
bank.

Downed Logs in
Wetlands and
Floodplain Benches




Wetland Cell 1:
-footprint area-> 5.10
acres

2-yr storm flow depth->
2.0 feet

Flow leaves via a
boulder cascade Iinto an
enhanced stream with
floodplain benching

WI©X0)
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Boulder Cascade utilized
to manage the energy
coming from Wetland 3 to
revised channel

* Proposed Floodplain
Bench will allow floodwaters
to spread out and reduce
shear stresses.




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
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Questions?
Ron Bucci, PE
Stormwater Development Manager

City of Charleston

buccir@charleston-sc.gov
843-724-3785 (direct)

www.Charleston-sc.gov

Marc Horstman, PE, PH, D.WRE
Senior Project Manager

WK Dickson
mhorstman@wkdickson.com
919-256-5642 (direct)

www.wkdickson.com



http://www.wkdickson.com/
http://www.charleston-sc.gov/
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