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AGENDA 
NATURAL RESOURCES COMMITTEE 

Monday, February 1, 2010 
2:00 p.m. 

Executive Conference Room 
Administration Building 

 
 

 
Committee Members:       Staff Support:  Tony Criscitiello 
Paul Sommerville, Chairman 
Jerry Stewart, Vice-Chairman 
Steven Baer 
Gerald Dawson 
Brian Flewelling 
William McBride 
Stu Rodman 
 
2:00 p.m. 1. CALL TO ORDER   
 

2. TEXT AMENDMENT TO THE ZONING AND DEVELOPMENT 
STANDARDS ORDINANCE (ZDSO), ARTICLE XIII, SEC. 106-2729. 
STREET DESIGN STANDARDS (TO ESTABLISH CONSTRUCTION 
STANDARDS FOR UNPAVED ROADS AND TO PERMIT 
ACCEPTANCE OF UNPAVED ROADS BY THE COUNTY FOR 
MAINTENANCE OR OWNERSHIP WHEN APPROVED BY COUNTY 
COUNCIL) (Text) 
 

3. TEXT AMENDMENT TO THE BEAUFORT COUNTY COMPREHENSIVE 
PLAN, DEMOGRAPHICS (REPLACES IN-KIND) (Text) 

 
4. WATER BUDGET CONTRACT WITH SOUTH CAROLINA 

DEPARTMENT OF NATURAL RESOURCES (Memorandum) 
 

5. UPDATE ON STATUS OF WORK AT FORT FREMONT / FRIENDS OF 
FORT FREMONT 
 

6. CONSIDERATION OF REAPPOINTMENTS AND APPOINTMENTS 
• Con struction Adjustment s and  Appeals Board 
• Fore stry Commis sion  
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A quorum of Council may be in attendance at all Committee meetings. 
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• Historic Pre s ervation Review Board 
• Northern Corridor Review Board 
• Planning Commis sion  
• Southern Corridor Review Board 
• Stormwater Management Utility Board 
• Zoning Board of Appeals  
• Coa stal Zone Management Appellate 
 

7. EXECUTIVE SESSION 
• Discu s sion of negotiation s incident to propo s ed contractual 

arrangement s and propo s ed purcha s e of property   
 
7. ADJOURNMENT 
 
 
 County TV Rebroadcast 

Wednesday 9:00 a.m. 
Thursday 4:00 a.m. 
Saturday 11:00 p.m. 

Natural Resources  
Date Time  Location 

March 1 2:00 p.m. ECR 
April 5 2:00 p.m. ECR 
May 3 2:00 p.m. ECR 
June 7 2:00 p.m. ECR 

No Meeting in July 
August 2 2:00 p.m. ECR 
September 7  2:00 p.m. ECR 
October 4 2:00 p.m. ECR 
November 1 2:00 p.m. ECR 
December 6 2:00 p.m. ECR 
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T o: Natural Resources Committee of Beaufort County Council

From : Anthony Crisciticllo, Planning Director

Subject: Amendment to the Zoning and Development Standards Ordinance, Sec. 106-2729

Dat e: January 21, 2010

EX CERPT OF PLANNING C OMMISSIO N RECOMMENDATION from its draft
January 7, 2010, meeting minutes:

Mr. Criscitiello briefed the Commission. He noted that this amendment was directed by County
Council in order to assist affordable housing development.

Public Comment: None were received .

Discussion included a clarification that the development must put the crushed granite on the dirt
road before the County will accept the road, a clarification that the County does not have to
accept any unpaved road, and a clarifi cation on the Habitat for Humanity request for the County
to accept their unpaved road to their affordable housing development.

Motion: Mr. Thomas made a mot ion, and Mr. Semmler seconded the motion, to forwa rd a
recommendation of approval to County Council on the text a mendments to the Beaufort
County Zonin g and Development S tanda rds Ordinance (Z DSO), Art icle XIII , Section 106­
2729. Street design standards -- that esta blish construction standards for unpaved roads
and pcrmits acceptance of unpaved road s by the County for maintenance or ownership
wh cn approved by County Council. The motion was carricd unanimously (FOR: Chmelik,
Hicks, Petit, Riley, Semmler, Sutler and Thomas).

ZDSO Section - Sec. 106-2729 (Street Design Standards)

Summary of Proposed Amendment - This amendment specifics standards for unpaved roads
and permits the County to take over ownership and maintenance of new unpaved roads with
approval by County Council for affordable housing developments.

Justification - Habitat for Humanity is developing a 4.88-ac. tract on 81. Helena Island oIT
Ernes t Drive, which is a paved, county-maintained road. The deve lopment plan includes a 620-f1.
long, aggregate-surface roadway that will serve four residential lots. In order to maintain the
affordability of the homes being built, Habitat for Humanity requested the County accept the
new road and maintain it. Although the County presently maintains miles and miles of unpaved

ZDSO Amendment - Sec. 106·2729 . Street Design Stds.1 Rev. 01.2 1.10 Page I of2



roads. At its meeting on August 25, 2009. the Public Facilities Committee of County Council
voted 10 recommend that the County accept ownership of the proposed road and directed staff to
draft an ame ndment to the ZDSO to allow waivers to the road acce ptance standards for
affordable housing projects. The proposed changes are shown below. It is recommended that
County Council approval be required befo re any new unpaved roads are accep ted into the county
system. Staff has also taken this opportuni ty to recommend construction spec ifications for
unpaved roads.

Prop osed Am endment (on page 2) - Proposed deletions are shown SlfUeJH.Ilffittgft and
additions are underlined.

ARTICLE XIII. SUBDI VISION AND LAND DEVELOPMENT STANDARDS

IlIVISION 2. ST REET STANDARDS

Sec. 106-2729. St reet design standa rds.

(e) Minimum construction specifications/or, and COllntv acceptance DC unpaved roads. For
the purposes of this article, unpaved road shall not mean dirt road, per se, but shall be referred to
as "stabilized aggregate" road. Unpaved roads are to be utilized for residential, low volume
traffic usage only. for subdi,,'isioH: of land, low yolume traffic slmll mean that the highest traffie
potential of traffic than can be generated based on the underlyffig zoning district. All minor
subdivisions of land, as long as no more than four lots are served by the proposed road, may
utilize a stabilized aggregate, per county standards as follows: 6" of crushed granite or equa l as
approved by the County Engineer. All major subdivisions shall require paved roads, per county
standards. Unpaved roads shall remain private roads and not be accepted by the county for
maintenance or ownership unless specifically approved by County Council for an affordable
housing deve lopme nt as defined in Sec. 106-2081(3)(a).

[Note: T he following language is prov ided for infurmntlen un ly.]

Sec. 106-2081(3)

a. Below market. The units are built with a local, state, or federal subsidy, or a private
nonprofit sponsor for persons or families earning less than 80 percent of median income.

ZOSO Amendmcnt - Sec. 106-2729. Street Design Stds. / Rev. 01.2 1. to Page 2 of 2



• • MEMORANDUM

TO:
FROM:
DATE:
RE:

Natural Resources Committee of Beaufort County Council
Anthony Criscitiello, Beaufort County Planni ng Division
January 26,2010
Beaufort County Comprehensive Plan - Chapter 2: Popul ation and
Demographics

Please find enclosed Chapte r 2: Popul ation and Demographics of the Beaufort County
Comprehensive Plan . This chapter has been revised to reflect comme nts made at the
November 2 Natural Resources Co mmittee meeting.

• Figure 2-3 on page 3 has been revised to compare historic growth in the planning
areas to growth projections to the year 2025.

• On page 4, estimates of Average Daily Population reflecting the impact of tourists,
seasonal residents and commuters have been added.

• Revised population and demographic estimates from the US Census' American
Community Survey were made avai lable for the year 2008. The document has been
revised to reflect these changes.

It is important to note that since nine years have elapsed since the 2000 Cens us, the
P lanning Department will provide an updated document when data from the 2010 u.S .
'Census is made available.
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Introduction

In less than 30 years , Beaufort Co unty has more than doubled in
population. In 1980, the U.S. Census repo rted that the County had
65,364 persons . The most recent Cen sus projections (2007ID estimates
tha t the County's populat ion now exceeds~ 146,000. The sheer
magnitude of this popu lation gro wth and the likelihood that it will
continue into the future has tremendous policy implicat ions o n the
provision of public facilities. the transpo rta tion networ k, the availability
of affor dable ho using. natura l resources, water quality and cultural
reso urces. Populat ion growth has brought about many changes in the
County's demographics. Much of th e recent growth has been a result
of people moving to Beaufort County from other parts of the country
or from oth er countr ies for retirement o r to seek eco nomic
opportu nities. Co mpared to 1980, on average, today's pop ulation is
older, lives in smaller households, is better educated and is weal thier.
However, these demographic trends do not apply evenly to all
populat ion subgro ups or across geographic regions of the County.

The pur pose of this chapter is to analyze historic and current
population and demographic trend s; and to provide reasonable
project ions of future population growth to help guide policy decisions
through the lifespan of this plan (2025). Each of the following chapters
of this plan utilize these projections to help shape their
re commendat ions. It is importan t to note that nine years have elapsed
since the 2000 Census. This chapter uses 2007.8 U.S. Ce nsus estimates
and information compiled in the 200i~.2007.8 American Com munity
Survey (also condu cted by the U.S. Census Bureau). When th e Coun ty
re ceives data from the 20 I0 U.S. Census. this chapte r will be updated to
re flect this data .
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Historic, Current, and
Projected Growth Trends

Figu re 2-1: Hist o r ic Population Growt h T rends 1790-2000 1

Beaufort County's rapid growth rate is a relatively recen t phenomenon
in its 240-year history. The Co unty was establi shed in 1769 when South
Carollna was st ill a British Colony. Ove r 200 years of ce nsus data
revea l that Beaufort Co unty's growth rate began to consistently trend
upward afte r the 1950 census. Two events helped to spur this growth.
In Northern Beaufort Co unty t he establishment of the US Marine
Corps Air Station in 1955 eventually brought thou sands of military and
civilian jobs to the region . In Southern Beaufort County, the
const ruction of a bridge to Hilton Head Island in 1956 spur red the
development of the Co unty's tourism and retirement based
infrastructure .
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I Beaufort Co unty's original boundaries included present-day Hampton and Jasper Counties. Two historic downward
growth trends can be explained by the establishment of Hampton County in 1877 and Jasper Coun ty in 191 2.
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Current Year-t"Qund Population

The US Census est imates that Beaufor t County's current popu lation
Qu ly 2007,!;!) is ·14a;42- ~ 146,743. This figure represents a ·1-1-9% [25%
increase in po pulation since 1980. This is a dram atic increase com pared
to populat ion increases in South Carolina and the United State s during
the same period (Figure 2-2). Figure 2·3 helps to illustrate that this
growth has occur red and will co nt inue to occ ur unevenly across the
County with the greatest increases occurr ing in Bluffton, Hilto n Head
Island and on Lady's Island.

Figure 2-2: Compariso n of Growth Rat e s 1980-2001~

Beaufo rt
South Carolina United St at e sCounty

1980 65.364 3. 122.8 14 226.545.805
1990 86,425 3.486.703 249.639.692
2000 120.937 4.0 12.0 12 28 1.42 1.906

200-1!F
143.421 4.330.933 <-98.757.3 10
146,743 4.403. 175 301.237.70 3

%change - = J.~

1980-2008 124.5% 41.0% 32.9%

Figu re 2-3: Com pa r ison of Grow t h by Planning A r e a 1980­
'WOO 202d
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2 US Census estimate as of July 1, 200711..
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Average Dai ly: PORu lation

In ad dition to Beaufor t County's p-ermaoent po pulat ion. tour ists and
other visitors, seasonal re sidents. and 11 net influx of daily com muters
increases the Coun ty's po pulation by 19% on an aycrnge day. This
increase has a significant impact on the C ounty's roadways. other public
facilities and the provision of public services such as law enforcement.
fire protection. and emergeoc;y medical services figure 2· 4 summari zes
th e C ou nty' s es timated average daily populat ion.

Year-round Residents
Tourists and O ther Visitor s

•

•

•

T o ur is t s a nd Othe r Visit o rs: According to est imates from the
Hilton Head Island C hamber of Commerce and estimates based on
accommodations tax rec eipts. Beaufort County had approximately
2,96 1.285 visitors in 2008. Th is translates to 8, 112 visitors o n an
ave rage day, This numbeu e.1ks in July at 10.41 [visitors a day"

Seasona l Residents ; Based on the 2000 Census and est imates for
2008, there are 14,206 seaso nal dwe llings in the Coun ty, ASS\lmjog
that o ne third of seaso nal dwellingure oc cupied on any given time,
there are 10.702 seaso nal residl'!ots on an ayera~

N e t Influx o f Co mm ute rs: Based on the 2000 Census and
est imates for 2008, there is net influx of 8,993 com muters daily in
Beaufort County,

Figure 2-4: Beaufort Co un ty Po p-ulation Estimates (r o m its
Transp o rta ti on Model

P illla t' 5 c t .Est im at e d 2008 Aye r age.
opu Io n egme n 0 '( PI 'al y 0pu atlOn

146,743
till

Seasonal Rl'!sjdents
Net Commuters
Ave r age p ai lY--I!QP-u latio n

.lQ.lQl

U2J
114·550

Januouy 26. 2010 Dr<lft

Populati o n Projections

The imperlect nature of population projections resu lts in a number of
different predictions of future growth in th e County. For planning
purposes, the County utilizes th e pro jections employed in its
tra nsportation model.

•
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Figure 2-4: Beaufort County Po pulat ion Est im at es from its
Transportat ion Mod el

:i; la~;'jng~:~ I"!',;906
~C 200~;~~1 1~;9~~~~rii[ ~~}2i12S 1~

-~~~~rea' : I ~~e lli ng Populat ion .' Unit. it ;k~~pul::~ ion". - Unit s i-;:
po rt Royal l. 19.875 50.244 30.587 76.299
She ldon . ... 2. 123 5.266 3.696 9.203
Lady'. L 4.855 11.918 7,430 18.911
St Helena I. 7,599 13, 190 8.937 19,1 19
Greater 17,510 36,864 39.291 83.6 16
Bluffton Area
Hilton Head 1.4 28,299 39,985 38.692 60.000
Daufuskie I. . - 170 340 315 630
TOTAL . ~ " 80,43 1 157.807 128,948 ~ 1,,267,778

The model ut ilizes project ions compiled by the County's planning staff
that divides the Cou nty into 124 Transportat ion Analysis Zones (TAZ).
Within each TAZ, historic growth rate s, planned development patte rns,
and land capacity are used to predict future growth. Other sou rces of
population forecasts include the SC Budget and Control Board and
Woods and Poole Economics. Inc. It is important to note that
populat ion estimates derived from national and state sources te nd to be
lower than locally derived data . Large area sampli ng methodologies
tend toward conservative averaging. while local. area-specjf lc
tra nsportation modelingtends toward maximal accounting.

Map 2-1 helps to illustra te where future growth is likely to occur over
the next 15 to 20 years. The we stern portion of southern Beaufort
Co unty is pro jected to receive the greatest number of dwell ing units as
existing approved subdivisions build out in those areas. Additional
growth is forecasted on Port Royal Island in the vicin ity of Habersham
and Clarendon Plantation. and in northern Lady's Island. Based on

s
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Map 2-1: Projected Residential Unit Increase by
Transportation Analysis Zone: 2005~2025

current projections, southern Beaufort County (south of the Broad
River) is an ticipated to surpass northern Beaufort County in year-round
popu lation in 20 12 or 20 13. This population shift will have implications
on C o unty Co uncil representation in future years.

•
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Characteristics of Population

This section exp lores various attri butes of Beaufort Cou nty's populati on
including age, ho useh old size, race and ethruclty, educational atta inment.
and income. There are two noteworthy demographic trends in
Beaufort County. One trend is th e increased propo rtion of res idents
over 65 years of age. The other trend is the significant growth of the
County's Hispanic community. In many ways. these two trends sta nd in
contrast to each other. For example, the median age of th e County's
Hispanic population is 12 years younger than the County average.
Hispanic households are , on average. 1.35 persons larger than the
County average while elderly residents tend to live in smaller
ho useholds. W hile these two demographic trends reflect national
tre nds, they are amplified in Beaufort County by the region's populari ty
as a retirement destination and its re lative prosperi ty over the last 15
years, which has attracted in-migration.

Age

The age of Beaufort County's population has cha nged significant ly since
the 1980 census. In 1980, the median age was 24.5, much lower than
both state and nationa l median ages (see Figu re 2-5).

Figure 2-5: Comparison of Median Age 1980·20o.1ll
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Beaufort County's aging pop ulation can be attributed to seve ral facto rs;
primarily the Co unty's popu larity as a re tirement destinat ion. Other
facto rs include t he advance of the Baby Boom gene rat ion and
improvements in the standard of living as Beaufort has transformed
from a poor rural county to a re latively pros perous urbanizing county.

In 2007.8., Beaufort County's median age grew to J.7.:.-5 38.1, slightly
higher than the state and the nation. Another significant statistic is the
growth of t he 65-year and older age cohort. In 1980, this group only
made up 8% of the Co unty's popu lation. In 2007.8., it was estimated that
nearly over 18%of County re siden ts were 65 yea rs or older (see
sideba r).

Land Use Issues: Strategies are aimed at developing walkable
comm unities to e liminate the need for older adults to dr ive; and to
deve lop land use policies that promote a diversity of hous ing
choices so that older adults can live near childre n and grandchildren .

Transportati on: Transporta tion strategies include enhancing
public t ransportation options to better serve older adults;
Integrating modifications to new and existing roadways to reduce
accidents and assist older dr ivers (left hand turn lanes, improved
signage, and lighting); and improving sidewalk infrastructure.

Ho using: Housing st rateg ies are aimed at allowing older adults to
age at home or in proximity to t heir families. Strategies include
incen tivizing accessory dwe lli ng units; expanding hous ing
reh abilitat ion programs, including weatherization, to help older
adults to stay in t heir houses; and prov iding incentives to develop
housing for senlorsc.

•

•

•

In 20 r IJ the first Baby Boomers will turn 65. The US Census predicts
that the 65 and o lder popu lat ion will grow from 34.9 million (one in
eight Americans) to 53.7 million (one in six) by 2020. This national
demographic trend is anticipated to have a significa nt impact and policy
implications on Beaufort Cou nty and the surrounding region . The
Atlanta Regional Commission (ARC), thro ugh a se ries of public
meetings, deve loped a set of strateg ies to dea l with the issue of an aging
popu lation. The ARC "Lifelong Communities" program was set up with
the goal to deve lop commun ities where older adults can age in place.
Many of these strategies have land use, housing and trans portation
com ponents and are very relevant to Beaufort County. The following is
a summary of some of the "Lifelong Communities Strategies and
Solutions":

0-24
5 1%

20D7.!l: distribution of population among
age groups.

2544
25%

65+
18%

65+
.%

1980 dist ribut ion of population among
age gro ups.

45-65
23%

J Atlanta Regional Commission. "Lifelong Communities: A Regional Approach to Aging: Strategies and Solutions,"
http://www.atlanta regional.comldocumentslag lie solutions strategies 5 13 OB.pdf
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These strategies will be addressed furth er in the Land Use,
T ransportation. Hou sing and Ene rgy chapters of this plan.

H ouse hold size

An average house hold in Beaufo rt County in 2007:6contained~ 2...1l
persons compared to 2.84 in 1970. Th is reduction in household size
mir ro rs the national trend of a growing number of smaller families.
single parent hou seholds and an aging po pulation . This downward t re nd
will likely co ntinue as the Co unty's populatio n ages.

Figu re 2-6: Co mparison of Persons pe r House hold 1980-200-1!!

1980 19 90 2000 200111
United States 275 2.63 2.59 2.61
South Carolina 2-93 2.68 2.53 2.52
Beaufort County 2.84 2.59 2.51 2.431

Race and e t hnicity

Populat ion growth over the last 30 years has brought abou t several
changes to the racial and eth nic makeup of the County. From 1980 to
200+a, Beaufort County's white popu lat ion grew by -I-SQ%~ while
the black population grew by o nly ~.3.2..%. In 1980, one third of all
Beaufort County residents were African-American compared to 2.J.Q%
in 2007. This de mographic change is largely due to the influx of new
residents, including retirees, fro m other parts of the county.

Figu re 2-7: Racia l T re nds 198042001-.11

1980 1990 ... 2000 2001~

W hite 42,454 59,843 85.45 1
-Kl6M4
108.366

Black 2 1.504 24.582 29.005
W;-ffi
~

Asian, Pacific
610 813 1.0 16 B+<

Islander ~

Native
161 25 1 32 1

m
Americ an ill

Other 635 936 4.823
4;149

Lill

Another significant trend is the growth of Beaufort County's Hispanic
community. Nationally, the Hispanic population is the fastest growing
demographic segment. Until th e early I990s, Hispanic immigration was
largely limited to sou thwestern states, and a handful of other sta tes
including Flor ida and Ill ino is. Since th e early 1990's, there has been a
significant growth in Hispanic immigra tion to other parts of the cou ntry
including the southeast . For example, between 1990 and 2000, South

9
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Ca rolina 's Hispanic: population gr ew by 2 11% (rom 30,55 1 to 96 .178.
W ith in South C ar olina, Beaufort County has th e second largest Hispanic
community (Table 2-8).

Figu re 2-8: Hispanic Po pu lation

"" r- 1980 ~ 1 9 90 2000 20 07

# of Hisp anics 1,329 2, 168 8,208 ~

l.1J..U
% of to ta l 2.0% 2.5% 6.7%

~

populat ion til>

Mexicans make up approximate ly 57 % of th e County's Hispanic
population with Pue rto Ricans (8.5%) making up the second largest
group. O ver 33% are from various countries in C entral and Sou th
Amer ica. It is likely that the actua l numbers and percentages of
Hispanic residents are significantly higher tha n reported census data and
estimates. National and regional evidence supports tha t this populat ion
is underco unted.

Th e recent growth of Beaufort C ounty' s Hispan ic com munity poses
several challenges to public po licy makers. One challenge is the
language bar rier . According to re cent data, 57% of foreign-born
Hispanics in t he southeast do no t speak English o r do no t speak it
fluently.~ This bar rie r presen ts a challenge to public service providers ,
public safety offi cials and teache rs. Anothe r con ce m is health care.
App roxi mately 66%of Hispanics in th e Unite d States, who primar ily
speak Spanish, do no t have a regular doc to r; 45% have no insu ra nce;
and 33% use only public health servtces.e

Edu cat ional atta inm e nt

Another significant change ove r the last 30 years in Beaufo rt C ou nty's
populat ion is ed ucational attainment. From 1980 to present, Beaufort
County went fro m having nearly 30% of its population lacking a high
school d iploma to exceed ing stat e and national averages in terms of th e
percentage of high school an d co llege gra duates (Figure 2-9). In 2000 ,
40% of Beaufort County's reside nts that were 65 years o r o lder had a
college de gr ee compared to th e on ly 33% of th e ge neral population .
Th is sta tistic indicates that some of th e improve men ts in educationa l
attainment are a result of and influx of educated re tir ee s.

~ "The Growing Hispanic. Population in South Carolina: Trends and Issues ", Richard D. Young. Institute of Public Service
and Policy Research, University of South Caro lina, 2005
S "Uninsured Hispanics with limited English face formidable barriers to health care", The Commonwealth Fund, 200]
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Figure 2-9: Co mparison of Educat ion al Atta inm ent: 1980­
200+~

I ~"'"- ~ ~'" ~ .' 1980 c~ 1 990 . •."2000 2001~'"

No High School
28.0% 16.6% 12% 9.8%

Diploma
High School Graduate 50.1% 56 .8% 54.6% 53.9, %
4-year Co llege or 2 1.9% 26.5% lJ.2% 36.~2%
greater

Incom e
In terms of per capita and median income, Beaufort County is the
wealthiest in South Carol ina. However, the Cou nty is unique in that only
56% of household income is derived from actual wages. A large percen tage
(30.6%) of personal income comes from interest, dividends and rent. This
is indicative of the County's large retiree population . Beaufort County's
median income was estimated to be~67 $65,150 in 2007:6. This is
slightly higher than the national median income ($60,374 $63,211) and~
1.2.% higher than the state average ($51,954 $54.710). At the same time,
statewide average weeklywages ($668) exceed the County's average
($595) by 12%. This data begins to indicate that Beaufort County's wealth
does not evenly benefi t all segments of the County's populat ion.

There is a disparity of income among racial and ethnic groups and among
geographical regions of the County. Rgure 2- 10 shows that the median
income for African American and Hispanic households is significantly lower
tha n the County as a who le.

Figure 2- 10: Cc rn pa r lson of Me dia n Household Inco m e am ong
Racial and Et hic GI'OUpS (2000 U.S. Cen su s)
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Beaufort County Comprehensive Plan IHI
Population and Demographics

Map 2-2 indicates that wealth is not spread evenly countywide. Higher
income househo lds are genera llyconcentrated in Southern Beaufort
County. Rural communities, such as Sheldon and St. Helena Island have
much lower household incomes than the Co unty 's median income.

Map 2-2: Median Income per Censu s Tract (200 0 U.S. Census )
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BEAUFORT COUNTY PUBLIC WORKS
120 Shanklin Road

Beaufort, South Carolina 29906

Voice (843) 470 ,6400 • Facsimile (843) 470,6418

Councilman Paul Sommerville, Chamnan, Natural Rcso u cs Committee

Gary Kubic, County A~lmi istratG~ ,4-
David Starkey. CFO ~lt-lA..
Rob McFee, P.E. Director Engineering & I T~ ire
Eddi e Bellamy, Pu blic Wo rks Director UJ.
Robert Klink, P.E County Engineer p2&I)~ Ao -

From: Dan Ahem, P,E., Stonnwaler Manag~~

Dat e: January 25, 2010

Subj ect: Water Budget Study by SC DNR

BACKGROUND,
The Cou nty has approved ordinance changes to co ntrol Stormwntcr (SW) volume from new developm ents. Thi s effort
and addressing "approved but not built" projects should stop future impacts to OUf receiving waters. The Coun ty will
need to develop a "reasoned" approach to addressing impacts fro m SW Volume from exis ting development that has
caused problems in many of our tidal headwaters. A!; part of this " reasoned" approach we need to know how much the
exis ting development has changed our loca l hydrology and what the impacts of other practices, like well pumping and
irrigation, is having on our hydro logy. We also are concerned if the standard method of determ ining stormwe rer
vo lume is being impacted by this additional app licat ion of water.

In order to better assess the impact of existing development on our local hydrology we contacted the South Carolina
State Hydrologist and requested assistance in determining the hydrologic changes that are taki ng place in the
headwaters ofour tidal creeks.

Dr Bud Bade, ChiefHydrologist, ofBC DNR and members of his staff have made three visits to the County . The first
to meet with representatives of the county and the Town ofBluffton to hear concerns; another to tour sites in the May
River to develop a study plan for tidal headwaters; and finally to discuss plans with the May River Technical Advisory
Committee.

He has developed a proposal titled "Quantify ing the Water Budget in the Headwaters of the May River" . While this
study will be done in the May River, it will develop models that can be used in tida l headwaters th roughout the county.
The agreement will have the county funding equipment and data collection (fu nding one techn ician) and the Slate
supplying their time to analyze and prepare reports. It is estimated that the equivalent contracted support that tile state
will supply will be over $200,000. It is expected that the study will be completed within one year of authorization if
suffic ient rainfall events are obtained. Preliminary findings may be available as early as six months.

The proposal has been presented to SW Utility Board for review as well as the May River Technical Advisory
Committee . Since BJWSA might be impacted by the findings ofthis study, we have contacted them and they agreed to
partner with the county on this study.

RECO:tvl1YLENDATION,

Recommend that the Natural Resources Com mittee approve and recommend to County Council the acceptance ofthe
SC DNR proposal caned "Quantifying the Water Budget in the Headwaters of the May River" in the amount of
$115,878.

MEMBER
NHIDHAl SAFETY COUNCIL
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QUANTIFYING THE WATER BUDGET IN THE HEADWATERS OF THE MAY RIVER

I ntroduction

The South Carolina Department of Natural Resources (SCDNR), at the request of Beaufort

County, is herein proposing a hydro logic study to determi ne a water budget for the headwaters of the May

River Watershed. The purpose of the study is to assess the potential impacts of land development on the

quantity ofstorm water runoff into the May River and to aid in making informed decisions regarding

storm water-management practices.

In recent years , elevated fecal coliform counts in the May River have resulted in the closure of

shellfish beds in the headwaters. One theory for the high counts is that the volume of freshwater entering

the river has increased owing to increased runoff from new housing developments that have been built in

the watershed. To address this issue, SCDNR proposes a network of surface- and ground-wate r

monitoring stations strategically located within the watershed that will quantify precipitation, runoff, and

changes in ground-water and pond storage . Potential evapotranspiration will also be estimated by using a

temperature-based approach such as Thornthwai tc (1948) or Hamon (1963). Information collected from

the mon itoring network will be the bas is for developing a water budget for the study area .

A water budget is an accounting of the rates of water movement and the change in water storage

in the atmosphere, on the land surface, and in the subsurface within a given watershed and is generally

expressed as:

Q in - Qout = £-"S ,

where Qi n is the vol ume of water coming into the system (wate rshed) per unit of time, Q OlLt is the volume

of water leaving the system per unit of time, and.6.S is the change in the vo lume ofwater in storage per

unit of time.

Water enters the headwaters of the May River mainly in the form of precipita tion. Other inputs

include water that is imported into the watershed from a public-supply system for residential irrigation

and water that is pumped from the Middle Floridan aquifer (500 feet deep) for golf course irrigation.

Precipitation falling in the study area either runs over the land surface, infiltrates into the ground, or is

evaporated. Most of the water that runs over the surface is discharged into the numerous detention ponds

that were designed specifically to capture stormwater runo ff. Some of tile surface runoff also discharges



directly into Rose Dim and Stoney Cre eks, which a rc two of the majo r drainage features in the watershed.

Once in the dete nt ion ponds the wate r evaporates, seeps into the surrounding subsurface, or is d ischarged

to Rose DIm and Stoney Creeks. Of the rainwate r that infiltrates the ground , some discharges to the

detent ion ponds or to local dra inage creeks, some rec harges the shal low water-tab le aqui fer, and some is

evapora ted to the atmosphere either directly or via plants by transpiration.

Objectives

SCDNR's primary objective in the study is to assess the impac ts of land deve lopment on the

quant ity of stormwater runoff into the May River. SCDN R strong ly recommends that the town or

Bluffton, Beaufor t County, DI'IEC, or the USGS (or some co mbination thereo f) be respons ible for the

water quality compo nent of the study . Water qua lity parame ters such as fecal co liform levels and salinity

should be measured on a continuous basis at SCDNR' s now monitoring sites and at other ap propriate

locations. Resu lts from both the water quantity and wate r qua lity stud ies will be used to help answer

concerns and quest ions regarding sto rmwate r ma nagement and water qual ity issues in the May River

Wate rshed.

SCDNR's spec ific objec tive s of this study are to: I) quantify the amou nt of precipita tion falling

in the watershed (P), 2) quantify the amount of water imported into the wate rshed for irrigatio n purposes

for both residences and golf courses (Qn), 3) qua ntify the amount of water d ischarging into the May River

as surface-wa ter runoff'{RO), 4) qua ntify the cha nge in storage of the shallow water-table aquifer (l-.Swt),

5) quantify the change in storage or the stormwater ponds (l-.Srp), and 6) estim ate the amount of water lost

to the atmosp here by evapotranspirat ion (ET). Th e gen era l water budget described above can be

expressed in more deta il for this study as :

Water budge ts will be computed on a mont hly, seasonal, and annua l basis. Water budgets will a lso be

calculated for sing le storm events.

Methodology

The study area includes the headwaters of the May River Watershed (Fig. 1). Automatic flow

recorders will measure discharge at seven locations to acco unt for surface-water runoff into the May

River. Three of the discharge sites w ill be located in the Rose Dhu sub-drainage basin. One of these will

be located at the outfall of the 26-aerc detention po nd where surface-water runoffi s discharged into Rose



Dim Creek (Figure 2a). A second recorder will be located where surface-water runoff discharges into

Rose Dhu Creek from detention ponds that predomin antly capture runoff from the western side of the

\
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Figure 1. Study area and approximate locations of monitoring gages.



Figure 2 . Potential s ites w here now r ecorders w ill be install ed in t he R ose DlIlI subbasi n . T he
pict ure a ll the left is ncar the la rge 26-acre dete nt ion pond, a nd the pictu r e on the ri ght is ncar the

horse fa rm at the so u th end of th e basi n.

bas in; and a third recorder will be loca ted near the horse farm at the south end of the basin where a

por tion o f tile sur face-water runoffis regu lated and routed through a sm all culve rt that discharges into

Rose Dim Creek (Figure 2b). Ot he r likely d ischarge si tes w ill bc in the Stoney Creek subbasin, where

su rface-water runoff is captured by a network ofdetention ponds and d ischarged into Stoney Creek, and

at spillways o f dams th at impoun d freshwater ponds.

The now devices that will be used in the project operate by using the ult rasonic Doppler pr inc iple

to measure the veloci ty o f partic les and air bubbles in flow ing water and c an be programmed to comp ute

discharges through various now-co ntrol struc tures. T hese recorders w ill be installed in the ap propriate

pipes and culverts at the s tudy site to measure storm runo ff Flumes o r we irs may have to be const ructed

at so me of these sites to channel n ow and imp rove the accuracy o f our me asure ments . Recorders will be

programmed to meas ure discharge over short time intervals .

Precip itat ion w ill be measured at five sites in the wa ters hed . Exac t loca tions ha ve 1I0t been

determined but. in general . they w ill be distributed th roughout the watershed in areas that are accessib le,

secure, and unobstructed. Ti pp ing-bucket ra in gages will each be coupled to a da ta logger that will record

the date and time-stamp for each bucket tip. Th is will al low for rain fa ll vo lumes to be co mputed on

tempora l sca les ranging fro m minutes to days, as well as prov ide mea su reme nts of rainfall intensity. One

to two manual gages wi ll a lso be installed for quality-contro l purposes. A tem perature sensor will be

installed at one or two of the sites for usc in calculation 0 r po tentia l evapo transpirat ion.

Ten sur face-water level loggers will be installed at selecte d stormwater detention ponds to

mo nitor surface-water eleva tions and changes in surface-water storage. Eac h logger wi ll be placed in a

sti lling well o r sim ilar structure located in each pond . Sensors wil l be o f the pressur e-transduce r va riety,

wh ich meas ure the water-column heig ht above the pressure sensor. Water-co lum n height above th e sensor

will be converted to wa ter-level e leva tion referenced to a stand ard dat um (NAVD88) . Loggers w ill be

ab le to record wat er levels 0 11 a cont inuo us basis. Stan' gages may a lso have to be installed in several

pon ds to measure pond e levation s m anu ally if it is dc tenn ined that add it iona l data fi re needed.

Gro und-water leve l loggers will be installed in 10 monitoring wells that w ill be dr illed at

loca t ions ac ross the study area. T hese we lls will be used to mon itor wate r-table fluctuat ions and changes

in gro und-water s torage in the shal low aquifer. Sensors w ill be of the pressure transducer variety to



measure the water-co lumn height a bove the pressure sensor. Water-col umn he ight above the sensor will

be converted to water-leve l elevation referenced to a standard datum (NA VD88). Loggers will be able to

reco rd water Icve ls over short time intervals.

Monitoring wel ls will be constructed of2- in d iameter PVC pipe co upled to a l -It long sec tion of

slotted PVC well scre en. Sedime nt/soi l samp les will be co llected during the drilling and described in

terms of lithology , mineralogy, gra in s ize, sorting, and color. Wells will be gravel-pac ked around the well

screen, gro uted to land surface w ith bentonite, and purged with a hand bailer to ensure that they are free

of sedim ent. Well casings will exte nd about 3 feet above land surface and will be protected by a -l -iu

square steel enclosure, a sanitary well sea l, and a locking hinged cap. A well-identification plate will be

affixed to each outer well casing to indicate the well depth, water leve l, and other pe rt inent information.

Drilling may be subcouunc tcd to an outside drill ing company or age ncy. It may be possible to hand-auger

some of the boreholes, but this may limit our ability to reach desired depths.

Soil maps, such as shown in Figure 3, will be a major factor used in determining suitable well­

location sites. One or two wells will be located within each of the four major hydro log ic so il grou ps

(HSG's). Wells will also be si ted 10 optimize the distribution of wells across the study area. to afford

accessibility, and to meet other study objectives as de termined by pe rsonnel from DNR, and by personne l

from Beaufort Co unty and the town of Bluffton . Where possible, rain gages will be located ncar the we lls

to eva luate and corre late the relationsh ip betwee n prec ipitat ion and shallow ground-water levels.

Each monitoring gage deployed in the study will be surveyed to determine its lat itude and

longitude coordinates (NAD83) and its e levat ion (NAV0 88). All of the measurements made durin g thc

course of the study will be refe rence d to a commo n datum allowing fer comp utations of horizontal and

vertical hydraulic gradients and other parame ters.

Storm watcr Managcmcnt Mo deling

We propo se to develop a comprehensive sto rmwntcr-mnnagcment mode l for the areas that drai n

to thc headwaters of the May River. The proposed model is EPA ' s Stann Water Mana gement Mode l

(SWMM). SWMM is a dyna mic rai nfall-runoff simulation model used for sing le-event or long-ter m

(co ntinuous) simulat ion ofrunotfqu antity from primari ly urban areas . The runoffco mpo nent of SWMM

operates on a collection of subcatchment areas that receive precipitat ion and generate runoff and pollutant

loads. The routing port ion of SW M M tmnsports this runoff through a system of pipes, channels,

storage/treat ment dev ices, pumps, and regulato rs. SWMM tracks the qu antity and quality of runoff



generated within each subcatchment area as well as the flow rate, flow depth , and qualit y of water in each

pipe and channel during a simulation period composed of multiple time steps.

Hydrologic Soil Groups

DA DS/D
DAiD Dc
U D Os

Figure 3. Hydrologic soil groups of the May River Watershed. Monitoring wells will be sited at
each of the four soil groups in the study area.

The SWMM model will be calibrated for measured rainfall -runoffevents. The calibrated model

will be used to analyze the existing design of drainage-system components and detention facilities and to

evaluate the effectiveness of existing and proposed best management practices. Along with the measured

data, the model will help in understanding runoff formation and routing processes at practical scales of

management. The model can be used to assess the effect iveness of stonnwater ponds in controlling the

volume and rate of stormwater runoff and can also quantify the amount of stormwater entering the May

River for various design storms.

Project Period

The project is scheduled to commence September 1,2009, ifan agreement has been reached by

this time, and will continue for a period of one full year. Installation of tile moni toring equipment and the

construction of monitoring well s will probab ly require two month s to complete. Upon completion or tile
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installation and well construction, data will be collected continuously until August 3 1,20 10. A six-month

progress report and a final report will be provided to the County.
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Budget
Equipme nt and Materials Quantity Unit cos t Cost

1 Ra in gages 5 $500.00 $2,500.00

2 Pondgages 10 $700.00 $7,000 .00

3 Stream gages 7 $3,500.00 $24,500.00

4 Well gages 10 $700.00 $7,000.00

5 Barologgers 2 $'00.00 $800.00

6 Data acquisiti on comp uter 1 $1,500.00 $1,500.00

7 Tem peratu re sensors 2 $500.00 $1,000.00

8 Computer 1 $5,500.00 $5,500.00

9 Pond construction materials 10 $100.00 $1,000.00

10 Stream co nstrucion materials 7 $100.00 $700.00

11 Well construction materials 10 $120.00 $1,200.00

Miscellaneous (hardware, labor,
12 tools) 1 $3,000.00 $3,000.00

TOTAL $55,700.00

Cont ractual Services Quantity Unit cost Cost

1 Surveying I $5,000.00 $5,000.00

2 W ell constructio n 10 $500.00 $5,000 .00

TOTAL $10,000.00

Travel Quantity Un it cost Cost

1 Vehicles 1 $6,000.00 $6,000.00

2 Lodging 50 $85.00 $4,250 .00

3 Meals 100 $25.00 $2,500.00

TOTAL $12,750.00

Personn el Quantity Unit cost Cost

1 Technician 1 $2',000.00 $24,000.00

2 Indirect costs 1 $6,228. 00 $6,228.00

3 Fringe benefit 1 $7,200.00 $7,200 .00

TOTAL $37,428.00

GRAND TOTAL $115,878.00
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