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AGENDA 
NATURAL RESOURCES COMMITTEE 

Monday, February 3, 2014 
2:00 p.m. 

Executive Conference Room 
Administration Building 

 
Committee Members:       Staff Support:  Tony Criscitiello 

Brian Flewelling, Chairman 
Cynthia Bensch, Vice Chairman 
Gerald Dawson 
William McBride 
Jerry Stewart 
Tabor Vaux 
Laura Von Harten 

 
1. CALL TO ORDER – 2:00 P.M. 
 
2. PRESENTATION /  BEAUFORT COUNTY VOLUME SENSITIVE WATERS  

John Leffler,  ACE Basin National Estuarine Research Reserve Coordinator, Marine 
Resources Research Institute, SCDNR – Project Principal Investigator 

Denise Sanger,  Associate Marine Scientist, Marine Resources Research Institute, 
SCDNR – Project Research Lead 

April Turner, Coastal Communities Specialist, SC Sea Grant Consortium – Project 
Integration Lead 

 
3. BLUFFTON GATE DEVELOPMENT AGREEMENT 
 
4. DISCUSSION REAPPOINTMENTS AND APPOINTMENTS 

A. Historical Preservation Review Board 
B. Northern Corridor Review Board 
C. Planning Commission 
D. Rural and Critical Lands Preservation Review Board 
E. Southern Corridor Review Board 
F. Stormwater Management Utility Board 
G. Zoning Board of Appeals 

 
5. EXECUTIVE SESSION 

A. Discussion of negotiations incident to proposed contractual arrangements and 
proposed purchase of property 

 
6. ADJOURNMENT   
 

http://www.bcgov.net/departments/Community-Services/county-channel/index.php


 

 

 

The document(s) herein were provided to Council for 
information and/or discussion after release of the official 

agenda and backup items.  
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Beaufort Volume Sensitive 

Waters Study

Beaufort County Natural Resource Committee

February 3, 2014



OutlineOutline

1.1. BackgroundBackground

1.1. Identifying Critical HeadwatersIdentifying Critical Headwaters

2.2. MOUMOU

2.2. Collaborative ApproachCollaborative Approach

1.1. WACWAC1.1. WACWAC

2.2. Other GroupsOther Groups

3.3. Research Approach Research Approach 

1.1. SystemsSystems

2.2. SamplingSampling

3.3. ModelingModeling



Identifying Critical Tidal Creek 

Headwaters

Waddell Mariculture CenterWaddell Mariculture Center

April 11, 2012April 11, 2012

Headwaters

Dan Ahern, 2012Dan Ahern, 2012



Dan explained the background ofDan explained the background of

�� Beaufort County Stormwater Standards Beaufort County Stormwater Standards -- Meeting Meeting volume volume 

requirements requirements satisfies most pollutant and bacteria needssatisfies most pollutant and bacteria needs

�� Water Quality Impairments in the CountyWater Quality Impairments in the County



Dan also described previous efforts to identify                       Dan also described previous efforts to identify                       

Volume Sensitive Waters:Volume Sensitive Waters:

�� Stormwater Stormwater Management Plan ModelingManagement Plan Modeling

�� Analysis of SC DHEC shellfish monitoring data which Analysis of SC DHEC shellfish monitoring data which 

sometimes suggests points of rapid change in water quality in sometimes suggests points of rapid change in water quality in 

headwater drainages.headwater drainages.



Memorandum of Understanding Memorandum of Understanding 
� Outlines a 5Outlines a 5--year partnershipyear partnership

�� Studying the relationship between rainfall events and Studying the relationship between rainfall events and 

stormwaterstormwater--induced changes in salinity within the waters of induced changes in salinity within the waters of 

CountyCounty--identified priority watershedsidentified priority watersheds

�� Specifically identifies the May, Okatie, and Battery Creek Specifically identifies the May, Okatie, and Battery Creek 

watershedswatersheds



Partners in the 5Partners in the 5--Year MOU Year MOU 

• Beaufort County Beaufort County –– (Robert McFee, Danny Polk)(Robert McFee, Danny Polk)

•• Town of Bluffton Town of Bluffton –– (Kim Jones)(Kim Jones)

•• South Carolina Department of Natural Resources South Carolina Department of Natural Resources ––

(Denise Sanger, John Leffler)(Denise Sanger, John Leffler)(Denise Sanger, John Leffler)(Denise Sanger, John Leffler)

•• University of South Carolina Beaufort University of South Carolina Beaufort –– (Eric Monte)(Eric Monte)



Scope of Work

� Install rain gauges in each 

watershed.

� Measure salinity and depth                                        

down-stream from headwaters.

� Evaluate magnitude of salinity 

change as function of rainfall.

� Determine extent of signal   

May RiverMay River

� Determine extent of signal   

downstream until attenuated.

� Identify location of “critical 

volume-sensitive waters”.

� Move from watershed to 

watershed over 5 years.

� Assess natural resource impacts.

Okatie RiverOkatie River



�� National Estuarine Research Reserve (NERR) System’s National Estuarine Research Reserve (NERR) System’s 

Science Collaborative Grants ProgramScience Collaborative Grants Program

�� Proposal sponsored by the ACE Basin NERRProposal sponsored by the ACE Basin NERR

�� Expand effort to deploy salinity/depth dataloggers and Expand effort to deploy salinity/depth dataloggers and 

rain gauges in five watersheds simultaneously.rain gauges in five watersheds simultaneously.

Additional Funding OpportunityAdditional Funding Opportunity

rain gauges in five watersheds simultaneously.rain gauges in five watersheds simultaneously.

�� Generate data and interpretations from five sites in   Generate data and interpretations from five sites in   

11--2 years rather than one site per year over 5 years.2 years rather than one site per year over 5 years.

�� Incorporate information into the County’s 2016Incorporate information into the County’s 2016--2026 2026 

Stormwater Management Plan.Stormwater Management Plan.



Project PartnersProject Partners

•• Beaufort County Beaufort County 

•• Robert Robert McFeeMcFee -- CollaboratorCollaborator

•• Danny Polk Danny Polk -- CollaboratorCollaborator

•• South Carolina Department of Natural Resources South Carolina Department of Natural Resources 

•• John John LefflerLeffler –– PIPI•• John John LefflerLeffler –– PIPI

••Denise Sanger Denise Sanger –– Science LeadScience Lead

•• University of South Carolina Beaufort University of South Carolina Beaufort 

•• Eric Monte Eric Monte –– Monitoring MayMonitoring May

•• South Carolina Sea Grant ConsortiumSouth Carolina Sea Grant Consortium

•• April Turner  April Turner  –– Collaborative LeadCollaborative Lead

•• NOAA’s Hollings Marine Laboratory NOAA’s Hollings Marine Laboratory 

•• Anne Blair Anne Blair –– Runoff ModelingRunoff Modeling



Primary Collaborative ObjectivesPrimary Collaborative Objectives

1.1. Inform and update the Stormwater Utility Inform and update the Stormwater Utility 

Board and seek advice throughout project.Board and seek advice throughout project.

2.2. Work with an Advisory Committee that Work with an Advisory Committee that 

advises and assists through several workshops.advises and assists through several workshops.advises and assists through several workshops.advises and assists through several workshops.

3.  Communicate research activities and results to 3.  Communicate research activities and results to 

wider community.wider community.



•• Kim JonesKim Jones

•• Andy Andy KinghornKinghorn

•• Don SmithDon Smith

•• Danny PolkDanny Polk

•• Alan WarrenAlan Warren

•• Chris MarshChris Marsh

•• Reed ArmstrongReed Armstrong

•• Russell BerryRussell Berry

Watershed Advisory Committee Watershed Advisory Committee 

MembersMembers

•• Danny PolkDanny Polk

•• Al Al SegarsSegars

•• Al StokesAl Stokes

•• Russell BerryRussell Berry

•• Dan AhernDan Ahern

•• Bob GrossBob Gross



Purpose of the 

Watershed Advisory Committee

Provide advice and assistance in:

– additional watershed selection 

– specific site locations

– interpretation of results 

First 

Workshop

Second  – interpretation of results 

– site-specific modeling modifications

– synthesis of results 

– translation of results for the                     
Intended User community charged               
with policy development

Third  

workshop

Second  

workshop



Primary Research Objectives

1. Assess the relationship between rainfall and 
salinity range throughout the length of tidal 
creeks in BC-selected watersheds in order to 
define what size water bodies and which 
particular watersheds are most volume particular watersheds are most volume 
sensitive.

2. Project the potential impacts that 
implementation of volume control BMPs and 
changing precipitation patterns might have on 
salinity range in priority watersheds.



Water Quality

• Salinity, temperature, and depth will be 

monitored in bottom water at ~6 sites within 

each creek system.

• Measurements will be taken every 30 minutes • Measurements will be taken every 30 minutes 

over a 9-10 month period.

• Site locations range from the headwaters to 

downstream in expected volume “insensitive” 

waters.



County Distribution

?



Creek Summary

System Name

Watershed 

Area (acres)

Length 

(miles)

Bottom

Creek 

Width 

(feet)

Shellfish 

Harvest 

Classifications

Predominant 

Land Cover 

2006

Battery Creek 

(county com.) 4830* 3.8 630

prohibited to 

restricted Suburban

Battery Creek prohibited to Battery Creek 

(Burton-Grober) 4830* 2.6 630

prohibited to 

restricted Suburban

May River 14810 6 1200

restricted to 

approved Suburban

Okatie River 11389 5 850

restricted to 

approved Suburban

Wallace Creek 4594 4.5 500

restricted 

throughout

Forest/Wetland 

Salt

Huspah Creek 12817 6 950

restricted 

throughout

Wetland 

Fresh/Forest



Okatie RiverOkatie River

Collecting 

data since 

approx May 

2013



May RiverMay River



OkatieOkatie and May Riversand May Rivers



Battery CreekBattery Creek



Wallace Creek



Huspah Creek



Example of Example of OkatieOkatie DataData

Salinity at Salinity at 

the Old Field the Old Field 

stationstation

RainfallRainfall

Tidal phaseTidal phase

Salinity at Salinity at 

the Hwy the Hwy 

278 bridge278 bridge



Example of Battery Creek DataExample of Battery Creek Data
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RainfallRainfall

20

25

30

35

S
a

li
n

it
y

 (
p

p
t)

 /
 D

e
p

th
 (

m
)

B/G HW Salinity B/G HW Depth

Confluence Salinity Confluence Depth

Tidal phaseTidal phase
0

5

10

15

20

1
3

:0
1

:0
0

1
6

:3
1

:0
0

2
0

:0
1

:0
0

2
3

:3
1

:0
0

3
:0

1
:0

0

6
:3

1
:0

0

1
0

:0
1

:0
0

1
3

:3
1

:0
0

1
7

:0
1

:0
0

2
0

:3
1

:0
0

0
:0

1
:0

0

3
:3

1
:0

0

7
:0

1
:0

0

1
0

:3
1

:0
0

1
4

:0
1

:0
0

1
7

:3
1

:0
0

2
1

:0
1

:0
0

0
:3

1
:0

0

4
:0

1
:0

0

7
:3

1
:0

0

1
1

:0
1

:0
0

S
a

li
n

it
y

 (
p

p
t)

 /
 D

e
p

th
 (

m
)

Sept 15      Sept 16       Sept 17       Sept 18            



Okatie Monitoring Sites
&

SWARM SWARM –– Stormwater Runoff Modeling SystemStormwater Runoff Modeling System

�� Calculates Calculates runoff based on environmental settings (e.g., levels of runoff based on environmental settings (e.g., levels of 

developmentdevelopment, soil types, a range of sizes, topography);, soil types, a range of sizes, topography);

�� Integrates effects of development and projected climate change Integrates effects of development and projected climate change 

scenariosscenarios..

� Model Model is based on U.S.D.A., Natural Resources Conservation Serviceis based on U.S.D.A., Natural Resources Conservation Service

Volume Volume -- Flow Curve Number (CN) methodFlow Curve Number (CN) method

Rate Rate & time & time –– Dimensionless Unit Hydrograph methodDimensionless Unit Hydrograph method

Okatie Watersheds

Rainfall - 3.38 in

Okatie-1st Watershed

Rainfall - 3.38 in

&
Watershed # 1 (278 Bridge)

scenariosscenarios..



Analysis

• For each system, develop methodology for 
evaluating the translation of freshwater 
downstream.

– Salinity rangeSalinity range

– Amount of rainfall

– Antecedent rainfall

• Compare salinity results with DHEC shellfish 
data and modeling results

• Evaluate potential BMP effects



StepsSteps

Aug.Aug.–– Sep. 2013:    Consult with Utility Board ; Organize Sep. 2013:    Consult with Utility Board ; Organize 

and meet with Advisory Committeeand meet with Advisory Committee

Sep.Sep.–– Oct. 2013:     Set up accounts; Purchase equipment; Oct. 2013:     Set up accounts; Purchase equipment; 

Establish monitoring stationsEstablish monitoring stationsEstablish monitoring stationsEstablish monitoring stations

Nov. Nov. –– Dec. 2013:   Deploy dataloggers and begin Dec. 2013:   Deploy dataloggers and begin 

monitoringmonitoring

Apr. 2014:      Apr. 2014:      Meet with WAC to review data, seek Meet with WAC to review data, seek 

help in interpreting preliminary help in interpreting preliminary 

results, and specific detail for modelresults, and specific detail for model



Steps (continued)Steps (continued)

Sep. 2014:    Meet with WAC to review Sep. 2014:    Meet with WAC to review 

data, rank priority watersheds by volume data, rank priority watersheds by volume 

sensitivity, evaluate utility of runoff model sensitivity, evaluate utility of runoff model 

and projections, describe limitations and and projections, describe limitations and 

uncertaintiesuncertainties

Oct.  2014:   Meet with Utility Board to present updates Oct.  2014:   Meet with Utility Board to present updates Oct.  2014:   Meet with Utility Board to present updates Oct.  2014:   Meet with Utility Board to present updates 

and discuss interpretations of resultsand discuss interpretations of results

Nov. 2014 Nov. 2014 -- forward:    Under the Memorandum of forward:    Under the Memorandum of 

Understanding, continue Understanding, continue monitoring monitoring 

specific locations to refine dataset and specific locations to refine dataset and 

answer questions that arise from Advisory answer questions that arise from Advisory 

Committee and Utility Board.   Committee and Utility Board.   





Okatie RiverOkatie River



May RiverMay River



Battery CreekBattery Creek
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