Fundamentals of Surface Water
Hydrology and Hydrologic Data

Agenda ltem 4



Purpose of this information

* For the next 12 months, you will be
viewing a lot of hydrologic data in
various formats, and for many
PUIrPOses

« Other RBCs have noted that a brief
Infroduction to hydrologic
InNformation would be helpful

* We can refer back 1o this information
at any time throughout the process

SAV29 SAVANNAH RIVER AT AUGUSTA, GA
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Location (Demand| Available | rPumping | Reservoir |Shortag|Shortag |Shortage
Water User Name User Type Source Water (mi) (MGD) |Flow (MGD) (MGD) Storage (%) |e (MGD)|e (MGD) (%)
WS: Seneca M&! water user Mainstem 24 7 0 0 0% 0.0 0.0 0.0%
WS Walhalla M&l water user Mainstem 24 2 ] ] 0% 00 oo 00%
PN: Oconee M&l water user Mainstem 24 2,587 0 0 0% 0.0 0.0 0.0%
WS: Greenville M&l water user Mainstem 24 23 ] ] 0% 00 0o 00%
GC: Reserve at Keowee M&l water user Mainstem 24 ] ] ] 0% 00 oo 00%
GC: Keowee Vineyards M&! water user Mainstem 24 0 0 0 0% 0.0 0.0 0.0%
GC: Keowee Springs M&l water user Mainstem 24 ] ] ] 0% 00 oo 00%
GC: Keowee Key M&I water user Mainstem 24 o o o 0% 0.0 0.0 0.0%
GC: Keowee Falls M&l water user Mainstem 24 ] ] ] 0% 00 0o 00%
GA” Tugaloo-Hartwell Use M&l water user Mainstem 65 1 85 ] 0% 00 oo 00%
IN: Clemson Energy M&! water user Mainstem 65 1 0 0 0% 0.0 0.0 0.0%
WS Pioneer M&l water user Mainstem 65 2 ] ] 0% 00 oo 00%
GC: Walker M&l water user Mainstem 65 0 0 0 0% 0.0 0.0 0.0%
WS: ARJWS M&l water user Mainstem 65 18 ] ] 0% 00 0o 00%
IN" ARJWS M&l water user Mainstem 65 5 ] ] 0% 00 oo 00%
PT: SC Rainey Station M&! water user Mainstem 68 2 86 0 0% 0.0 0.0 0.0%
GA” Russell Use M&l water user Mainstem 94 1 ] ] 0% 00 oo 00%
WS: Abbeville M&l water user Mainstem 94 2 0 0 0% 0.0 0.0 0.0%
GA: Thurmond Use M&l water user Mainstem 131 6 0 0 0% 0.0 00 0.0%
bl il Raf Ll - 431 1 0 0 0% 00 00 0.0%
USGS 82197808 SAVANNAH RIVER AT AUGUSTA, GA 1 0 0 0 0% 0.0 0.0 0.0%
1 0 0 0 0% 0.0 00 0.0%
¢ 6998 15 4 2403 0 0% 00 00 | 00%
8 50 4 2,406 0 0% 0.0 0.0 0.0%
g B3 0 2405 0 0% 00 00 0.0%
C 20008 b6 0 2421 0 0% 0.0 0.0 0.0%
[ 67 9 2423 0 0% 0.0 00 0.0%
& 67 103 2413 0 0% 0.0 00 0.0%
ﬁ 5 56 2,429 0 0% 0.0 0.0 0.0%
& 9 47 2,409 0 0% 00 00 0.0%
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PERCIPITATION, DEPOSITION / DESUBLIMATION
Water droplets fall from clouds
as drizzle, rain, snow, or ice.

Hydrologic

DESUBLIMATION/DEFOSITION

ACCUMULATION, SNOWMELT, MELTWATER, SUBLIMATION,

Functions of

( : C I e N Snow and ice accumulate, later melting back
y e ron into liquid water, or turning into vapor. . |S-|Gﬂd Use
Winds move clouds through . SSIE ©

the atmosphere.

=

CONDENSATION, CLOUDS, FOG
Water vapor rises and

condenses as clouds.
‘-._____‘-_

EVAPORATION
Heat from the sun causes
water to evaporate.

HYDROSPFHERE, OCEANS
The oceans contain
97% of Earth's water.

GURFACE RUNOFF, CHANMNEL ELNOFF, \
RESERVOIRS

Water flows above ground as
runoff, forming streams, rivers,
swamps, ponds, and lakes.

r

PLANT UFTAKE, INTERCEFTION,
TRAMSPIRATION

Plants take up water from the
ground, and later transpire it

Q:nackmtnthe air. )

SPRING, WELL

The Water Cycle

G-IF[LTRATIDN. PERCOLATION, SUBSURFAEE\
FLOW, AQUIFER, WATER TABLE, SEEPAGE,

Water is soaked into the ground,
flows below it, and seeps back out
Gnn‘ched in minerals.

J

Water moves around our planet by
the processes shown here. The water
cycle shapes landscapes, transports
minerals, and is essential to most life
and ecosystems on the planet.

WOLCANIC STEAM, GEYSERS, SUBDUCTION
Water penetrates the earth’s crust, and
comes back out as geysers or volcanic steam




Measuring Hydro

logic Data

waterdata.usgs.gov

USGS

National Water Information System: Web Interface

© Click to hide News Bulletins

= Explore the NEW USGS National Water Dashboard interactive map to access real-time water data from over 13,500 stations nationwide.
» Full News B

USGS 02197000 SAVANNAH RIVER AT AUGUSTA, GA
PROVISIONAL DATA SUBJECT TO REVISION

Data Categorys
Surface Water

Undted States

Available data for this site QT e P T

g

@ Click to hide station-specific text

This USGS monitoring station Is funded in cooperation with USGS - Federal Priority Streamgages.

2 USGS

science for a changing world

This station managed by the South Atlantic WSC Columbia Field Office,

‘Output format
® Graph
© Graph w/ stats
_ Graph w/ meas
Graph w/ (up to 3) parms
0 Table
' Tab-separated

Available Parameters Period of Record

1 All 5 Availabla Parametars for this site

1973-10-01 2011-08-09
1983-12-08 1991-02-24
1883-10-01 2024-03-31
1984-05-05 2024-03-31
2010-04-21 2011-08-09

00010 Temparature, water{Masx. Min, Mean]

| D045 Precipitation{Sem)
00060 Discharge{Max., Min, Meaan}
00065 Gaga height{Max.,Min. Maan}
63680 Turbidity, Form Neph(Max.,Min., Mean)

Days (365)

Begin dat
|2023-04-01
End date __
|2024-03-31

DAILY Diszcharge, cubic feet per zecond
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Displaying Simulated Hydrologic Data:
Basic Streamflow Hydrograph (SWAM)
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Daily vs. Monthly Simvulated Flow in SWAM

Savannah River at Augusta, GA
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Visualizing Small Differences:
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Displaying Hydrologic Data:

Flow Exceedence Curve / Flow Duration Curve

SAV29 SAVANNAH RIVER AT AUGUSTA, GA
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River flow is higher than 10,000 cfs 25 % of the time



Other Information and Interpretative Guidance

Borrowing some water stats from the Saluda Basin




Frequency and Magnitude of Shortage
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In this generic example, the frequency that river flow
is less than the withdrawal target is difficult to count.

The answer is different with monthly vs. daily data.

(Note that this example does not include storage)

Average | Minimum Average Maximu | Frequency
Annual | Physically | Groundwater Minimum | Average m of
Location | Demand | Available Pumping Reservoir | Shortag | Shortag| Shortage
User Type Source Water (mi) (MGD) |Flow (MGD) (MGD) Storage (%) | e (MGD) | e (MGD) (%)
M&I water user Mainstem 6 9 152 0 0% 0.0 0.0 0.0%
M&I water user Mainstem 41 7 232 0 0% 0.0 0.0 0.0%
M&I water user Mainstem 52 1 231 0 0% 0.0 0.0 0.0%
M&I water user Mainstem 52 3 230 0 0% 0.0 0.0 0.0%
M&I water user Mainstem 78 1,994 401 0 0% 300.0 [ 2,640.1 31.6%
Ag water user Mainstem 101 0 346 0 0% 0.0 0.0 0.0%
M&I water user Mainstem 105 67 358 0 0% 0.0 0.0 0.0%
M&I water user Cherokee Creek 2 26 0 0 0% 0.2 27.8 1.3%
M&I water user North Pacolet River 1 1 1 0 0% 0.0 0.0 0.0%
M&I water user North Pacolet River 2 0 0 0 100% 0.0 0.0 0.0%
M&I water user North Pacolet River 22 11 18 0 0% 0.0 0.0 0.0%
M&I water user | Lawsons Fork Creek 21 0 23 0 0% 0.0 0.0 0.0%
Ag water user Pacolet River 1 0 3 0 0% 0.0 0.0 0.0%
M&I water user Pacolet River 6 0 7 0 0% 0.0 0.0 0.0%
M&I water user Pacolet River 18 64 0 0 0% 0.1 36.7 0.4%
M&I water user Pacolet River 42 0 41 0 0% 0.0 0.0 0.0%
M&I water user Turkey Creek 1 5 0 0 0% 0.9 5.6 31.1%
Ag water user Middle Tyger River 11 0 4 0 0% 0.0 0.0 0.0%
M&I water user Middle Tyger River 22 26 9 0 0% 0.1 18.3 0.6%
M&I water user South Tyger River 11 23 1 0 0% 0.5 17.9 7.4%

You will have the benefit of summary tables that can be
developed for daily and monthly data.




Important Hydrologic Statistics

« 7Q10: Low flow metric,
representing the lowest 7-
day average flow that rooe
occurs once every 10 years. I

Saluda River Near Ware Shoals
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 Median Monthly Flow:
Median value of all monthly
average flows for a given
month (Jan illustrated by

3000

2500

2000

cfs

blue dots): o ff'g‘ msv | - 1} —
« Half the points higher, half lower 1000 U W \/
« Mean Monthly Flow: o
Average value of all monthly 0
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average flows for a given
month (Jan illustrated by
blue dots)

Monthly Average Data

Mean and median estimated visually

« Usually higher than the median,
since high points “stretch” the n
average.



Other Flow Statistics:

Statistics vs. PaHerns

BRD10 NORTH PACOLET RIVER AT FINGERVILLE Flow (CFS)
900 -

800 - *
700
600 -

500 A

400 -

300

200 -

' \
100 -

T T T T T T T T T T T L T T T T T T T T T
O NN WA N O © 0 4 N O M WO N I O o M O
IO R U A A S A LI S I AN NN
o WS © > & o= C U > & O WS C > - 9 c O >
C 9 3 2 578 208 c © 0 Q¥ o 5 2 58 28 0o @ O
O wn < S s < s - 0z 0w g SsSs<Sue -0z

Sep-02

900

800

700

600

500

400

300

200

100

BRD10 NORTH PACOLET RIVER AT FINGERVILLE Flow (CFS)

« 350 cfs or more only occurs about 8% of

| the fime

« The 10" percentile flow (90% exceedance
probability) is approximately 75 cfs.
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Here we can see patterns but not statistics

Here we can see statistics but not patterns



Water Availability

Direct River Withdrawal Reservoir Withdrawal
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Water is limited to the flow in “Safe Yield” is the amount of water
the stream at any point in time that can be continuously withdrawn

from a reservoir through the period or
record without depletion. Generally
higher than river withdrawals
because storage buffers low flows.



New View of the Hydrologic Cycle

Stormwater Capture
(detention, deep infiltration)

Alternative
Water Supplies

47

Desal

|

- Green Infrastructure
‘ (green streets/roofs, wetlands, biofiltration)

Stormwater Drainage System (MS4)

Stormwater

Augmentation -
for Reuse (MS54) v

Conservation & Lot-Scale Reuse
(water efficiency, greywater, cisterns)
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Fresh Water Supply Water Treatment Municipal Demand Water Reclamation Environment
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==umx]p conservation, capture

=====F and reuse saving energy,
reducing GHG and

= improving environment
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Potable Reuse via Water Purification



