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racterization of South Carolina Streams

Between 2007 and 2014, the
U.S. Geological Survey, in
2Nl cooperation with the South
Carolina Department of Health
and Environmental Control,
updated low-flow statistics at
continuous-record

GEORGIA

EXPLANATION

AR ' W L streamgaging stations.

Pee Dee

Catawba-Wateree
ATLANTIC
Broad

Saluda

Prior to that, low-flow statistics
e had not been updated on a
DA o K state-wide basis since 1987.

~2USGS The USGS has been computing low-flow statistics in
SC since the 1960s.



haracterization of South Carolina Streams

with the South Caralina Department of Health
and trol

Low-Flow Frequency and Flow Duration of Selected

South Carolina Streams in the Pee Dee River Basin
through March 2007

i cooperaonwith e SouehCarln Deparmentof Heafthand Envionmetal Crtol
Low-Flow Frequency and Flow Duration of Selected

South Carolina Streams in the Catawba-Wateree and
Santee River Basins through March 2012

Open-File Report 2014-1113

US. Deparmantof tho Inaior
US. Geolagical Survey

n with the South Carolina Department o Health
ntrol

Low-Flow Frequency and Flow Duration of ok ;. FEE
Selected South Carolina Streams in the Low.Flow Frequency and FIow
Broad River Basin through March 2008 South Carolina Streams inithie;Saluda, Congaree, and "

BasiishroughiMarch 20095 -
SRR .

% .Edisl'n Ri

Open-File Report 2010-1305

Prpord incospration it the Sout CarinsDeparinentof e and Emonmertl Cotol
Low-Flow Frequency and Flow Duration of Selected

South Carolina Streams in the Savannah and
Salkehatchie River Basins Through March 2014

Gpen-ile Report 2016-1101

US Doparimontof th noror
S Goalgical Survey

Pee Dee River (March
2007)

Broad River (March
2008)

Saluda, Congaree, and
Edisto Rivers (March
2009)

Catawba-Wateree and
Santee Rivers (March
2012)

Savannah and
Salkehatchie Rivers
(March 2014)

Summary report
published in 2017

https://pubs.er.usgs.gov/



Annual minimum 7-day average flow, in cubic feet per second

Streamflow, In cublc feet per second
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= USGS

science for a changing world

Prepared in cooperation with the South Carolina Department of Health
and Environmental Control

Low-Flow Frequency and Flow Duration of Selected
South Carolina Streams in the Pee Dee River Basin
through March 2007

Open-File Report 20091171

U.S. Department of the Interior
U.5. Geological Survey

StreamStats Data-Collection Station Report

Gage Information

Name

USGS Station Number
Station Name

Station Type

Latitude

Longitude

NWIS Latitude

NWIS Longitude

Is regulated?

Agency

NWIS Discharge Period of Record

Physical Characteristics
Basin Dimensional Characteristics
Characteristic Name
Drainage Area

Drainage Area

Regional indicators

Characteristic Name

Percent Area in Region 1

Percent Area in Region 2
Percent Area in Region 3

Percent Area in Region 4

Streamflow Statistics

Peak-Flow Statistics

Statistic Name

50-percent AEP flood

Value

02136000 (Legacy NWIS link)
BLACK RIVER AT KINGSTREE, SC
Gaging Station, continuous record
33.66127

-79.83590448

33.66127545

-79.83590448

false

United States Geological Survey

09/30/1929 - 09/17/2022

up:

Units
square miles

square miles

Units

percent
percent
percent

percent

tistic Group:  Selectw  Filter

Select = Filter

Citation

140

140

Citation

Select -

Select » Show Only Preferred @

Years of Standard Error,

Preferred? Record percent

Citation

140

Comments

https://pubs.er.usgs.gov/publication/ofr20091171

ZUSGS

https://lwww.usgs.gov/tools/usgs-streamstats



terization of South Carolina Streams

= USGS

science for a changing world

Prepared in cooperation with the South Carolina Department of Health
and Environmental Control

Pee Dee
s River Basin

\ Georel® Atanic
03040105 Ocean

Low-Flow Frequency and Flow Duration of Selected
South Carolina Streams in the Pee Dee River Basin
through March 2007

. L\C A 03040203
?\'b"ﬁg '

03040201
402130900 \)QQ
Lake Robinson

03040206,

02110500,
iver A

EXPLANATION

Subbasin and associated hydrologic unit code
Physiographic province boundary
e State boundary

, USGS gaging station on unregulated stream

USGS gaging station on regulated stream

Base from 1:100,000-scale national hydrography dataset and 0 0 20 MILES
1:24,000-Scale watershed boundary dataset
Albers Equal Area projection; central meridian ~96 00 00; datum NADS3.

Open-File Report 20091171

0 10 20KILOMETERS

U.S. Department of the Interior

Figure 3. The Pee Dee River basin in South Carolina along with streamgaging stations, physiographic provinces,
U.5. Geological Survey

and 8-digit hydrologic unit code boundaries.

https://pubs.er.usgs.gov/publication/ofr20091171

2 USGS



acterization of South Carolina Streams

As of April 2022, the USGS, in
cooperation with SCDNR and
SCDHEC, began a two-phase
study to:

1) Update low-flow and mean
annual flow statistics at USGS
streamgages in SC, and

Ridge and Valley

2) Develop regression
equations that can be used to
SR estimate low-flow and mean

0 s annual flow statistics at
B ungaged locations.

cale digital data (2002; revision of Omemik, J.M., 1987)

%USGS The USGS also has signed agreements with cooperators
in NC and GA for concurrent projects in those states.
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7Q10

One of the most common low-
flow statistics is the 7Q10,
which is the annual minimum
7-day average flow with a 10-
year recurrence interval.

In terms of probability of
occurrence, thereisa1in 10
(1/10) or 10-percent probability
that the annual minimum 7-day
average flow at a site will be
less than or equal to the
estimated 7Q10.




Low-Flow Characterization of South Carolina Streams

7Q10 Iin SC State Regulation

7Q10iwasradoptedias thesminimum
flow forrapplying wateriquality’
criteriaras earlyrasithe ' S:C.Rulesrand
Regulations o 1967.

It IS used for suc
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* Water Quality Standards (Reg. 61-
68)

* Source Water Protection (Reg. 61-
68)

Interbasin Transfers (Reg. 121-12)



haracterization of South Carolina Streams

Let’s look at an example at USGS station

_ 02136000, Black River at Kingstree, SC,
using climate years 1930-39 (first 10-years
of record).

Note: A climate year begins on April 1 and
ends on March 31 and is designated by the
beginning year.

! Why do we use the climate year as opposed
to the water year, which begins on October
1 and ends on September 30 and is
designated by the ending year?
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USGS 02136000 BLACK RIVER AT KINGSTREE, SC
(Drainage area: 1252 square miles, length of record: 92 - 93 years)
80000

10000

1000 Climate year

(Apr 1 to Mar 31)

Water year

Daily average discharge, in cubic feet per second

(Oct 1 to Sep 30)

JAN MAR MAY JuL SEP JAN MAR MAY JuL SEP

= USGS WaterWatch 2021 2022

Last updated: 2022

Explanation - Percentile classes

1“}"0:&}"9 5 1024 2575 | 76-90 95 Snpeerte

Mugch beiow Normal | S530%, | Normal Above Much above nosmal

&

USGS https://waterwatch.usgs.gov/
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1/1/1931

Station 02136000 Black River at Kingstree, SC

Daily mean flow
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tion of South Carolina Streams

Station 02136000 Black River at Kingstree, SC

100,000

Daily mean flow

- - — - 7-day average flow
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100,000

1
1/1/1930

Daily mean flow

Station 02136000 Black River at Kingstree, SC

- - - - 7-day average flow

1/1/1931

Annual min 7-day flow

1/1/1932

12/31/1932
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F

9999

ANNUAL MINIMUM, 7-DAY AVERAGE DAILY MEAN FLOW IN CUBIC FEET PER SECOND

Station 02136000 Black River at Kingstree, SC

7-Day Low Flow, in cubic feet per second

998 9988 95 .

B8 765432 1 05
Nf“N EXCEEDANCE PROBABILITY

0201 .002

.0001

From the log Pearson Type llI
statistical distribution, the
7Q10 for this period of record
is 5.67 cubic feet per second

(ft3/s).

&

USGS
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Station 02136000 Black River at Kingstree, SC
100,000
Daily mean flow
- - — - 7-day average flow
® Annual min 7-day flow

7Q10 CY 1930-1939

7Q10 = 5.67 ft3/s
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Station 02136000 Black River at Kingstree, SC
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Climate Year

---0--- Annual Minimum 7-day Average Flow 7Q10 (1930-2021)

-
a USGS For the period from climate years 1930 to 2021, the 7Q10 = 7.86 ft3/s
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science for a changing world
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L
a USGS Streamflow statistics are not static values but are strongly influenced

by length of record and hydrologic conditions captured in that record.
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Station 02136000 Black River at Kingstree, SC

Let’s take a look
at how the 7Q10
changes through
time at 02136000.
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Station 02136000 Black River at Kingstree, SC

Let’s take a look
at how the 7Q10
changes through
time at 02156500.

{ S i
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Annual Minimum 7-day Average Flow, in cubic feet per second
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Climate Year

---0--- Annual Minimum 7-day Average Flow 7Q10 (1930-2021)
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What if the
record had been
collected in
reverse order?
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Reversed Record

What if the
record had been
collected in
reverse order?
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Station 02136000 Black River at Kingstree, SC
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Station 02136000 Black River at Kingstree, SC

puo33as Jad 3334 31qN3 Ul ‘Mojj |enuuy

Annual flow

1925 1930 1935 1940 1945 1950 1955 1960 1965 1970 1975 1980 1985 1990 1995 2000 2005 2010 2015 2020 2025

Water Year

----- 5 per. Mov. Avg. (Annual flow)

10th percentile

--0--- Annual flow

Annual flow is the mean of the daily flows for the water year.

USGS
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Station 02136000 Black River at Kingstree, SC

100,000

10,000
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Annual peak

flow
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Characterization

=4

e

. With respect to long*is tewide annual precipitation from 1895

e . 1
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South Carolina-Statewide

- -O- - Total annual

Mean 1895 to 2019 Wettest Driest
® 10 Driest Years

o 10 Wettiest Years Average total Average total
10 percentile annual annual
precipitation precipitation
(inches) (inches)
69.32 31.72
63.14 34.72
60.86 34.9
60.66 35.37
59.89 36.73
59.87 36.99
59.74 38.04
58.82 38.21
58.23 39.26
57.9 39.88
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“And it never failed that during the
dry years the people forgot about
the rich years, and during the wet
years, they lost all memory of the
dry years. It was always that way.”
—John Steinbeck East of Eden

 STEINBECK
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