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Project Purpose

* Build surface water quantity models capable of:
— Accounting for inflows and outflows from a basin

— Accurately simulating streamflows and reservoir levels over the
historical inflow record

— Conducting “What if” scenarios to evaluate future water
demands, management strategies and system performance.




Simplified Water Allocation Model (SWAM)

* Developed in response to an increasing need for a desktop
tool to facilitate regional and statewide water allocation
analysis

e Calculates physically and
legally available water,
diversions, storage (oA et

consumption and return VY =1

flows at user-defined nodes

* Used to support large-scale
planning studies in
Colorado, Oklahoma,
Arkansas and Texas

medSE CDM
Wi Smith




The Simplified Water Allocation Model is...

e a water accounting tool
e a WHAT-IF simulation model

* a network flow model that traces water through a natural
stream network, simulating withdrawals, discharges,
storage, and hydroelectric operations

* not precipitation-runoff model (e.g., HEC-HMS)
* not a hydraulic model (e.g. HEC-RAS)

* not a water quality model (e.g., QUAL2K)

* not an optimization model

* not a groundwater flow model (e.g., MODFLOW)



The Models Can Be Used To...

* Determine surface-water availability
* Predict where and when future water shortages would occur

* Test alternative water management strategies, new operating
rules, and “what-if” scenarios

* Consolidate hydrologic data

e Evaluate the impacts of future withdrawals on instream flow
needs

e Evaluate interbasin transfers
e Support development of Drought Management Plans

e Compare managed flows to natural flows



River Basin Flow and Operations Models

Similarities between SWAM, OASIS, CHEOPS, and RiverWare:
e Used in major river basin studies and/or statewide water plans

® Operating Rules of varying complexity

® Monthly and Daily Timesteps

e Visual Depiction of the River Network

Unique Features:

SWAM OASIS CHEOPS RiverWare
® Familiar and adaptable @ Built in Probability e Tailored specifically ® Fully linked
environment: Visual Analysis for Real- for hydropower graphical network
Basic and Spreadsheets Time Ops e Energy development
e Built in functions for e Optimization Calculations ® 3 modes:
reservoirs, river toward objectives * Reservoir e Pure simulation
operations, discharges, in each timestep Tracking e Rules-based
irrigation, return flows, ® Familiar Visual simulation

etc. Basic programming e Optimization



Simplified Water Allocation Model (SWAM)

* Object-oriented tool in which a river basin and all of its
influences can be linked into a network with user defined
priorities
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Simplified Water Allocation Model (SWAM)

* Intuitive & Resides within and interfaces directly with
Transparent Microsoft Excel

 Ease-of-Use Point-and-click setup and output access

e Simple & Mass balance calculations, but handles
Robust operating rules, use priorities, etc.

’lﬂ ' W | l+ EA
Agricultural Water User ” p L '— rms

Main ]Snurce Water ] Return Flows ]

I::folﬁ::ae [ Multiple Sources of Water ? M@ de 70 u tp u t SWAM Arkansas Basin 2014 for team 6-20-14 xlsm - Microsof

Home Insert Page Layout Formulas Data Review View Developer Add-Ins Bluebeam
c7 - J | 1519.40002441406
Supplemental Supply/Demand Alternatives Demands A B EY EZ FA FB FC FD FE FF
Water Ditch  Storage
Agricultural Water User @ Output Right Capacity Capacit
Main Source Water ]Reb.urn Flows | 1 Priority Rank  Reach (mi)  Location  (AFM) AFM (AF)
2 Pueblo4 32 Mainstem 136 420 1,000,000 5,000
Source Water Type Downstream Priority Date W Return
- * Direct River i rannima) Physically Legally Storage Pumping Demand Shortage Flow
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Ditch Capacity S 7 Oct-81 14.837 0 0 0 0 0 0 0
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Simplified Water Allocation Model (SWAM)

* Supports multiple layers of complexity for development of a
range of systems, for example...

A Reservoir Object can include:
1. Basic hydrology dependent calculations

2. Operational rules of varying complexity such as prescribed
releases, conditional releases, or hydrology dependent
releases.

Storage Initial Storage
Delete Capacity (AF) (AF) & Offline
Node ‘ ‘ ¢ Online

R i
Evaporaon ————————————————————————————————————— — Reservoir Rel leases

& Inchesf/day ¢ % Volume ¢ Input Timeseries Receiving Stream: & simple
~| © Advanced
Monthly Rates Area-Capacity Table Release Location (mi) 0
@ simple " Detailed User Defined Releases
Month Evap. Rates Volume Area Month Min. Release cFs

P
(in./day) (AF) (ac) (AFM)
n

Jan Ja

Feb Feb
Mar Mar
Apr Apr
May May
Jun Jun
Jul Jul
Aug Aug
Sep Sep
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SWAM Model Main Screen

Simplified Water Allocation Model (SWAM) Input Summaries and Owuputting
— Simulation Period —— Simuiation Type I I B A
Start Date End Date I nthby Flanning " Prior Appropriations 21 1
(MM/DDIYYYY) (MMIDDIYYYY) I Daily Plamimg ™ RiparianWste Rights Run (ctrl R) | Input & Output Units
01/01/1883 12312013 | Short TermForecasting T AF, AFM AFD = MG, MGD, CFS T e rRid, m3s
" FirmYield Calcubtor
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) Pinewocd
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Swamp Cresk Marion To
Santee Release Santes . -
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Spiltway
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IR: Lyons Bros
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&
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IR: ZZ Resl Estste Mariefta

IN- Mucaor Turkey Craek
¥
Export to Charleston Goose Creek
Edisto Import

Goose Creek
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["ETHM Node Output || Reservoir lutput
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Santee River Basin

MODELING DATA REQUIREMENTS




Data Collected for Model Development

USGS daily flow records

Historical daily rainfall and evaporation rates
Historical Operational Data

— Withdrawals (municipal, industrial, agricultural, golf courses)
— Discharges

— Reservoir elevation

Reservoir bathymetry and operating rules
Subbasin characteristics (GIS)

— Drainage area

— Land use

— Basin slope

Other data, studies, and models



Santee River Basin

UNIMPAIRED FLOWS (UIF)




UIF Definition and Uses

Definition: Estimate of natural historic streamflow in the
absence of human intervention in the river channel:

— Storage

— Withdrawals

— Discharges and Return Flow

Unimpaired Flow =

Measured Gage Flow + River Withdrawals + Reservoir Withdrawals —
Discharge to Reservoirs — Return Flow + Reservoir Surface Evaporation —
Reservoir Surface Precipitation + Upstream change in Reservoir Storage +
Runoff from Previously Unsubmerged Area

Fundamental input to the model at headwater nodes and
tributary nodes

Comparative basis for model results



Primary UIF Data Sources

Documented

* USGS Gage flows

 DHEC records of M&I withdrawals and discharges

* Reservoir operator records of water levels

* Reported agricultural withdrawals

e Q@IS Data layers

Estimated

* Direct contact with users regarding historic use patterns
e Operational hindcasting

e Agricultural water use modeling



Basinwide UIF Calculation Process

Stepwise Procedure for UIF Calculation — Saluda Basin

Step 1: UIFs for USGS Gages for their individual Periods of Record Perform these steps for incremental reaches and add UIFs from upstream ]
. S S, -, ., S o,
\"»._. ""\-__. ""\-_‘ ““-«L_“l “‘\_\‘ ‘-H_H‘ "‘-».\‘
work Upstrean Gather data: Flow, Fill gaps in storage for the In-ngest F|.II gaps in withdrawals and @I T Compute UIFs
5 Downetream historic use, .dc.ivnstream g_age P‘_}R us_ung sl dischargesbased on Innggi Ll runol from || for USGS gages
precip, evap prioritized technigques in guidance dnwn%trearrj g@lle POR using submerged areas [VOLUME)
document. techniquesin guidance doc.
/..—J' /,.-' (_,.J' /_,x (_,,J' /_;' /_,:v
= -l il = il il il UIFs for USGS gages
Perform these steps for the entire upstream area for their FOR

l

Determine longest R TR R Extend / Gap Fill using UIFs for USGS gazes aver a
period of record characteristics: Area, area ratios, MOVEZ, uniform basinwide POR
Slope, Land Use climate regression, etc.

Gather watershed
characteristics for all basins
upstream of RED nodes
[ungagzed headwater UIFs)

|dentify appropriate

Reference gages for UIF
development as model input

reference basins from
USGS gaze locations

Gather watershed Identify appropriate Reference gages for UIF
characteristics for all basins reference basins from development for model calibration
upstream of BLACK nodes USG5 gage locations

(as needed for calibration)

Estimate UIFs for each RED TIEEE A
and BLACK node using area
ratios, regression, etc.

Step 4: UIFs for Ungaged Basins i u'ﬁh“mms]

ional UIFs at confluence
nodes for calibration




Four Steps in UIF Calculation Process

Step 1: UIFs for USGS Gages
for individual periods of
record

— Involves extension of
operational data

Step 2: Extension of UIFs
for USGS Gages through the
LONGEST period of record

Step 3: Correlation
between ungaged basins
and gaged basins

Step 4: UIFs for ungaged
basins

=
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IR: Lyons Bros

GC: Santes
Cooper Resort
Cooper
Wi5: Santee Fiver
WL Cooper WS
WE: Lake j
Marion RWS Jeffries

Export to
Edizto

IR: 5t Jullan

How UIFs are Used in SWAM

Input as

hainstem
[Santes River)

Pinewood
Site

/

Waterea River

Marion To
Santes Release

Sontes
Spiltway

Hydro
..--F""""-'-F.Jr

Moultrie

Hydro

IR: ZZ Real Estate

. IM: Mucor
Charleston Goosze Creek
Import

Vi Iy

- o Wipar g

\f === ST From gy Basi
==- D Basin

IM: Kaptsone

1\

Lt Stephen

L

Goose Cresk
Reservair

upstream
tributary flow

WWE: Williamsburg
Co

Calibration/ Validation

of cumulative

upstream flow

5t Stephen
FPower

IM: CR Bard

IM: Bdartin

Turkey Craek Marietta

ﬁnn

FT: Williams
Station

@ IM:Bushy

Earl- T

IM: Chargeurs

IR: Parsons

Model Objects

V Tributary

\ Discharge
Instream Flow (used with Hydropower)
w Reservoir

* Current or Former USGS Stream Gage
(with last 5 to 6 digits of Gage ID)

Water User Objects
Municipal

Agriculture (Irrigation)
Thermoelectric

Industrial

OP009

Golf Course




Santee River Basin

OVERVIEW OF MODEL FRAMEWORK




Santee Basin
Model Tributaries

Wateree River
-,X Congaree River
N <N

. 5 Santee River
Rediversion Canal

Halfway Swamp Creek ‘

VWadmacon Creek
2
Diversion Canal North Santee Rive

K

Lake Moultrie/West Branch Cooper River v %\
: A ”
West Branch Cooper River ‘ USGS Streamflow Gages

Back River Activity, Tidally-Influenced?
. Creek A Active, No
00se Cree r
A‘ /,\ § A Active, Yes
P T
- AT / W Inactive, No
Ashley River R s ¥ Inactive, Unknown
L!z Turkey Creek V¥ Inactive, Yes
\\/“. Huger Creek Model Tributaries
{ East Branch Cooper River Mainstem
K Cooper River —— Major Branch
——————— Major, Not Modeled
—— Primary
T Secondary
0 5 10 20 30 40 Higher Order
Miles

Phith




Reservoirs and Hydroelectric

' Wateree River
A Congaree River &

e Ay Santee River

\_, Rediversion Canal
: Guy ST STEPHEN
HYDRO
‘ JEFFRIES
oo ~ HYDRO
SANTEE SPILLWAY HYDRO .~

Diversion Canal ' _ | ) North Santee Rive
Lake Moultrie/West Branch Cooper River

oo

West Branch Cooper River
Back River

Ashley River

® Hydropower
Model Tributaries

Mainstem

Major Branch
---—-— Major, Not Modeled
—— Primary
Secondary

Higher Order

CDM




A

N

ANTEE COOPER JEFFERIES GENERATING STATION

SANTEE COOPER
- LAKE MARION RWS

SANTEE COOPER CROSS
GENERATING STATION

y
s,

SANTEE COOPER LAKE MOULTRIE RWS

TR B

SCE&G WILLIAMS STATION

CHARLESTON CPW - HANAHAN WTP

40
Miles

NTEE COOPER WINYAH GENERATING STATION

Surface Water

Permits
B Industry
E Mining

B Theromoelectric
H  Drinking Water
Model Tributaries

Mainstem

Major Branch
------ Major, Not Modeled
—— Primary
Secondary

Higher Order




Surface Water Withdrawals for Irrigation () &)

SANTEE-COOPER RESORT INC

LYONS BROTHERS FARM

ST JULIAN PLANTATION

@  Registered Agriculture
E Golf Courses
Model Tributaries

Mainstem

— Major Branch
======Major, Not Modeled
—— Primary
Secondary
Higher Order

40
Miles




Discharges to Surface Water

PINEWOOD SITE CUSTODIAL TRUST

f Wateree River
,X Congaree River

Santee River

Rediversion Canal
WILLIAMSBURG CO/SANTEE RV \ F

US ARMY/ST STEPHEN POWER PLANT
‘ BCW&SA/ST STEPHEN WWTP

SCPSA/MONCKS CORNER WTP
SCPSA/JEFFERIES GEN STATION

CRBARD INC

ST MATTHEWS/SOUTH PLANT

LAKE MARION REGIONAL WTP
MONCKS CORNER WWTF

'\’,’ BCW&SA/CENTRAL BERKELEY WWTP
//) North Santee Rive
OL S I

o Diversion Canal

e

CHARGEURS WOOL (USA) INC
SCPSA/WINYAH STEAM STATIO

SCPSA/CROSS GENERATING STATION
Lake Moultrie/West Branch Cooper River

West Branch CooPer River
SCGENCO/WILLIAMS ASH DISP H17A
ack River

SUN CHEMICAL CORP/BUSHY PARK
SCGENCO/

/J"\ WILLIAMS ASH
f DISP HW52
DAK A
SUMMERVILL COOPE
DORCHEST
(APS SCGENCO!

AMWILLIAMS STATION
HESS/CHARLESTON NORTH TERMINAL
DETYENS SHIPYARD/MAIN YARD
KINDER MORGAN-SHIPYARD RIVER TERMINAL
PETROLIANCE LLC/CHARLESTON
LAUREL OAKS PLT/LAUREL OAKS MINE

NUCOR STEEL/BERKELEY PLANT

Cooper River

7 ISLE OF PALMS/FOREST TRAIL SD
NCSD/FELIX C DAVIS WWTP » 3 oo S OPER RIVER
MT PLEASANT/WTR #2 4 AV / ! LRVER
CHARLESTON CPW/PLUM ISLAND u < NAVAL NUCLEAR POWER TRAINING UNIT
.
: ISLE OF PALMS W&S R/O
KIAWA sOLF CO g MT PLEASA ENTER ST & RR RD
a, -~
v SULLIVAN F
USN/NUCLEAR POWER TNG UNIT
0 5 10 20 30 40
Miles

Significant Dischargers

Included, has both SW
A Withdrawal Permit & GW
Withdrawal Registration

Included, has SW

A Withdrawal Permit

A Included, has GW
Withdrawal Registration

A Included, No Withdrawal

Permit or Registration
A Significant, Not Included

Not Included,
Insignificant

Santee to Edisto

- Transfer
Model Tributaries
Mainstem

—— Major Branch
_______ Major, Not Modeled
—— Primary
Secondary
Higher Order

Phith




Interbasin Transfers

<4--"

-

SANTEE COOPER
- LAKE MARION RWS

BOWMAN TOWN OF

CHARLESTON CPW -
HANAHAN WTP

40
Miles

HE  Drinking Water

&  Edisto to Santee Transfer

A  Santee to Edisto Transfer
Model Tributaries

Mainstem

Major Branch
======Major, Not Modeled
— Primary
Secondary

Higher Order




Santee Basin — SWAM Framework

Mainstem
(Santee River)

Ewamp Creek i

Pinewood
Wateree River ote

Halfway
Marion To
Santee Release Santee WS: Williamsburg

Santee Headwater Co

IR: Lyons Bros
- St. Stephen
Power

St. Stephen
Hi Rediversion Canal
GC: Santee

. B
Cooper Resort -’
Release to
Cooper ] Cooper
WS: Santee River River
Cooper RWS ? . IN: CR Bard

Statlun

'WS: Lake 72002
Marion RWS i Jeffries
mb Hydro
i Il=4 i
'} mlp IR: 2Z Real Estate 'u‘m{.‘;ﬂ
b sl . IN: Nucor
v
Export to Charleston Goose Creek
Edisto Import

Goose Creek

Reservoir PT: Williams

Station

IN: Kaptsone

@ ws Cnanasm/

Discharge 1

& IN:Bushy
Park Site

IN: BP
Amaco

WS: Mt
Pleaseant #2

s,

v IN: Chargeurs

IR: Parsons

Model Objects

A
3y

Tributary

Discharge

g™ Reservoir

¢

CP00®

Current or Former USGS Stream Gage (with last 5 to 6
digits of Gage ID)

Water User Objects
Municipal °

Hydropower

Import or Export
+ = === (Interbasin Transfer)

Thermoelectric or Nuclear ‘

Agriculture (Irrigation)

Discharge from a
s ot g Groundwater User*
Industrial or Mining

* The associated Water User Object does

GO'f Course (Irrigation) not hove a Surface Water Withdrowal.



Santee River Basin

MODEL SETUP




Two Versions of Every Model

Calibration with UIFs and Planning with UIFs, Current Uses,
Historic Use Records and User-Defined Future Uses

Simplified Water Allocation Model (SWAM)
i Simulatian Type

Simutation Pariad

|eQOES OO H

Mew Industnal
User

|eQOES OO H




Tributary Input Form

U26 - I
Object
=t Simulation Perind  ——]
Y 7 Start Date End Date
(MWDDXYYYY) MWDDXYYY
. . 01:01/1983 123172013
<)
@ IR: H|
——————— A
N

|eQO® S

(Crasi

‘GC: Pedble
Creek

Mourdaln

Brushy Craei
/A
IR: Flshes
Crohard

] [ Input Summartes and Outputiing

Simplified Water Allocation Model (SWAM)

Tributary

Tributary Name:

| E

Confluence Stream:

| =~

Spatial Flow Changes

Subbasin Flow
Factor (unitless)

Headwater
FHows

Delete

Tributary

Confluence
Location (mi)
0

Reach Length
(i)

| 1

10

Cormments:

IM: Ak

Kings Creek

Ninty-Hine
Islangs Lak
FENEE L ey

|slands

PH: Lower
% Pacokt

4

GC: Holly
Glger Creex 1722 CF

&)

Greenvili Impart:
ReWa Glider

GIC: Fox Run
cc

Curgin Cresk

0381

Midiand

5

(a3 & Savannan)

P—

Wi Union

e, FESEMVDIN

sanc

ez Crek Shoals
554403
IR: Lewis
M- Chemiracs

IM: Carlisie
Finishing
TN

)



Reservoir Input Form

uz26 | jt
Object Simplified Water Allocation Model (SWAM) SR S e D HE C
Falette _ - - o Node  Wode  Reservai  output [N NP P |l 1
v Reservoir
— Main
= |
ka R o h = Storage Initial Storage
@ | eservoir Name: | Capacity (AF) (AF) & Offfine
@ | j | " Online
@ Evaporation Reservoir Releases
——————— * Inches/day ¢ % Volume { Input Timeseries | Receiving Stream: | * Simple
| j " Advanced
Monthly Rates Area-Capadty Table Release Location (mi) 0
@ & simple " Detailed User Defined Releases L
@ Month Evap. Rates Volume Area Month Min. Release (CFS)
(in./day) (AF) (ac) (AFM)
& Jan Jan
. Feb Feb
Mar Mar
Apr Apr
May May
Jun Jun
Jul Jul
Aug Aug
Sep Sep
Oct Oct
Howv Howv
Dec Dec
Comments:

Durin Crezk %}

IN: Carllsie @ /
Finishirg
TN - - |




Water User Input Form — Main

|eQO® S

Water Uszer
Main | water Usage ] Source Water ] Return Flows ]

Water User Name: |

[l

Bl

Water User | 3 |
Main Water Usage lSource Water ] Return Flows ]
Monthly User Distribution Annual Bazeline Usage Input Format
Supplemental St * Manual Toknl llon ~ ..
. Water User [=2]
[ Cons L : n
o Main ] Water Usage Source Water lReturn Flows ]
[ Recs
Source Water Type Downstream Priority Date
I Manthly Baseline U Source Stream: N .
AgT onthly Baseline Usage | | C Di River Location (mi)
Month Mont| | I | ¢ peservair | 1/1/2008
Usaq
——— Jan " Groundwater
Comments: Feb
Mar . . o A
A Ditch Capacity Permit Limit
pr
May [ Seasonal Permit Save
Jun | | [ Storage Withdrawal Permit
Jul (AFM) (AFM)
Aug
Sep
Oct
Nov
Dec
\\.llo-cl
(AFM 7
3
Storage
(AF) (AFY) Water Year WE: Yok
= . Storage Storage Right Start Mo. £x
| Reservoir Name: Capadity (1-12) @ -
| B | |1
I” carry Over Rule
Identifying Motes:
Sang

% 60381

P—

“Nursery IN: Chemrane
C‘f‘\‘j IH: Carlisiz @
= \ . Finlshing
e 1 TN -




Agricultural Water User Input Forms

leQO@ O

Agricultural Water User
Main lSource Water ] Return Flows ]

| User Name: | |
| =] !

Supplemental Supply/Cemand Alternatives

[~ Transbasin Import

[ Groundwater

5

Comments:

IR Agricultural Water User

Main WWater Usage | Source Water ] Return Flows ]

Blaney Criddle ET Irrigated Ditch Loss Irrigation Elevation Latitude
* Original Acres (%) Efficiency (%) (ft absl) (degr)
C modified | 0 10 90 |0 40

Climate
Crops o
Temp. Precip.
Edit (F) (in.)
Coeffs % of Total Start Jan
Acreage Month Feb 32 g'g
| ﬂ | a | 5 Mar 45 1:2
Apr 55 16
| =l | o | 5 May 75 2.3
Jun 30 18
| =l | a | 5 Jul 30 1.9
Aug 0 14
| =l a | 5 Sep 65 1.1
Oct 50 1.0
| =l o | 5 Hov 45 0.8
Dec 40 0.5
Calculated River Headgate Demand
Jan Feb Mar Apr May Jun Jul Aug Sep Oct HNov Dec Tot.
ol ol ofofoJolo]ofofofol]ol]
(AFM)

Calculated Potential Consumptive Use of Irrigation Water
Jan Feb Mar Apr May Jun Jul Aug Sep

Oct HNov Dec Toi.

(AFM)

{ngs Creek

53500

Clark Fork

ﬂ Bullock

3750

Turkey Creek

u WEZYork
@

23l Shoals
SEsenoir

Sang
[ Meal
hoals

Durnin Crezk 5}

P—

P

IM: Carlisie
Finishing
TN

M- Chemiracs

)



Instream Flow Input Form

u2s ~ I

e S stream Flows
N4 wi| Water Right ]
. y i}

\

ko

! Instream Flow Name: Target Stream: Downstream
———————— Delete c c
Location (mi)
| -~ tlode | A1 I
0

@
@&
@ Priority Date
(s

Rules
[w

_______ l—lflfzﬂﬂ? Seasonal WR |
I_ LRI

Avg. Monthly Flow Rights Kings Crek
Jan Feb Mar Apr May Jun Jul Aug Sep Oct HNov Dec '

(crs)

|eQO® S

Comments:
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MODEL VALIDATION




SWAM Calibration/Validation

e C(Calibration targets = downstream flow gage records

e Calibration parameters =
— reach gains/losses,
— ungaged flow records,
— reservoir operations
— ag return flow percentages, locations, lags
* Performance metrics =
— Annual avg flows (overall water balance)
— Monthly avg flows (seasonality)
— Flow percentile distributions (variability, extreme events)
— Flow timeseries (specific timings, operations)
— Reservoir storage timeseries
— CWWMG Inflow Dataset



Calibration Result Graphs

SLD09 Saluda nr Ware Shoals (CFS) SLD 09 Saluda River nr Ware Shoals
3,000 Monthly Mean Flow (CFS)
1,600
e=—gaged ——modeled
2,500 1,400
mmgaged ——modeled
1,200
2,000
1,000
1,500 800
600
1,000
400
500
200
0 0
Aug-87 May-90 Jan-93  Oct-95 Jul-98  Apr0l1 Jan-04 Oct-06 Jul-09  Apr-12 Dec-14 Jan Feb ~ Mar  Apr  May  Jun Jul Aug  Sep  Oct  Nov  Dec

SLDO9 Saluda River nr Ware Shoals
Monthly Flow Percentiles (CFS)
3000

Preliminary
examples

from the e=——caged —modeled
Saluda Basin

Precentile



Santee River Basin
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