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Purpose of this information

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

OUIPOSES

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

cfs

e We can refer back to this information

at any time throughout the process
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Average | Minimum Average Maximu | Frequency
Annual | Physically | Groundwater Minimum | Average m of
Demand | Available [ Pumping Reservoir | Shortag | Shortag| Shortage
5000 _| (MGD) |Flow (MGD) (MGD) Storage (%) | e (MGD) |e (MGD)| (%)
8 152 0 0% 0.0 0.0 0.0%
15 218 0 0% 0.0 0.0 0.0%
1 211 0 0% 0.0 0.0 0.0%
6 210 0 0% 0.0 0.0 0.0%
0 [ 1,904 342 0 0% 3354 [ 26989 34.0%
Jan-13 Jan-14 Jan-15 Jan-16 Jan-17 Jan-18 Jan-19 Jan-20 Jan-21 Jan-22 Jan-23 1 283 0 0% 0.0 0.0 0.0%
128 294 0 0% 0.0 0.0 0.0%
f 42 0 0 0% 0.9 377 7.0%
Daily Data Monthly Average Data . 7 o % 00 0o 00%
e — - 0 0 0 100% 0.0 0.0 0.0%
M&J water user | North Pacolet River 22 8 17 0 0% 0.0 0.0 0.0%
M&| water user | Lawsons Fork Creek 21 2 17 0 0% 0.0 0.0 0.0%
Ag water user Pacolet River 1 1 3 0 0% 0.0 0.0 0.0%
M&| water user Pacolet River 6 0 6 0 0% 0.0 0.0 0.0%
M&J water user Pacolet River 18 278 0 0 0% 1026 | 2639 [ 91.2%
M&J water user Pacolet River 42 4 31 0 0% 0.0 0.0 0.0%
M&I water user Turkey Creek 1 3 0 0 0% 0.2 3.0 13.3%
Ag water user Middle Tyger River 11 7 4 0 0% 0.0 33 1.8%
M&| water user Middle Tyger River 22 58 6 0 0% 13.5 50.8 94.3%
L ss5 1 0 0% 95 451 47.4%
USGS 82163588 SALUDA RIVER NEAR HARE SHOALS, SC 18 29 0 0% 0.0 08 0.2%
2 2 0 0% 0.0 0.0 0.0%
5 7000 4 1 0 0% 0.1 2.9 9.0%
<] 0 1 0 0% 0.0 0.0 0.0%
e 1 0 0 0% 0.0 04 1.7%
§ 0 0 0 0% 0.0 0.0 0.0%
1 25 0 0% 0.0 0.0 0.0%
[ 14 46 0 0% 0.0 26 3.5%
g 1 36 0 0% 0.0 0.0 0.0%
3 49 0 0% 0.0 0.0 0.0%
- | 864 968 0 43% 0.0 0.0 0.0%
8 1 0 0 0% 0.1 0.9 33.5%
- 16 272 0 0% 3.4 6.2 89.2%
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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 Hydrologic Data

waterdata.usgs.gov

Mational Water Information System: Web Interface

USES Waler Resources
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@ Click to hide News Bulletins
= Explore khEE_-._’N'EI-"-" USGS Mational Water Doshboard interactive map to access real-time water data from over 13,500 stations nationwide.
« Full News B

USGS 02163500 SALUDA RIVER NEAR WARE SHOALS, sC
PROVISIONAL DATA SUBJECT TO REVISION

Available data for this site  QIEEEIEEVERRETE]
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& Click to hide station-specific text

i This USGS monitoring station Is funded in cooperation with the County of Greenwoed, 5C.

Boating safety tips

This station managed by the South Atlantic WSC Columbia Field Office.
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Displaying Hydrologic Data:

Basic Streamflow Hydrograph

Saluda River Near Ware Shoals
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Daily vs. Monthly Flow

Saluda River Near Ware Shoals

25000
20000

15000

cfs

10000

5000

i : . . ( ‘ 4 L2 ) L o i
O al
Jan-13 Jan-14 Jan-15 Jan-16 Jan-17 Jan-18 Jan-19 Jan-20 Jan-21 Jan-22 Jan-23

= Daily Data Monthly Average Data



Visualizing Small Differences:
Log Scale
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Displaying Hydrologic Data:

Flow Exceedance Curve / Flow Duration Curve
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River flow is higher than 300 cfs 15 % of the time




Frequency and Magnitude of Shortage

100000

10000

< 1000
100
10
Jan-13  Jan-14 Jan-15 Jan-16 Jan-17 Jan-18 Jan-19 Jan-20 Jan-21 Jan-22 Jan-23
——Daily Data = Monthly Average Data = —— Withdrawal Target

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
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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.



Water Availability

Direct River Withdrawal
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Water is limited to the flow in
the stream at any point in time

Reservoir Withdrawal
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“Safe Yield” is the amount of water
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.
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New View of the Hydrologic Cycle

Stormwater Capture
(detention, deep infiltration)

Alternative
Water Supplies

47
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- 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

==sssp Reduced flows from

==umx]p conservation, capture

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

= improving environment

Non-Potable Reuse
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Potable Reuse via Water Purification



