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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.




The Simplified Water Allocation Model is...

A water accounting tool
* Calculates physically and legally available water

* 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)
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Calibration vs. Baseline Model

e (Calibration Model

e Purpose: Confirm models ability to accurately simulate river
basin flows and storage amounts

e Uses recent withdrawal, discharge and flow records

* Baseline Model
 Purpose: Evaluate water availability under future conditions

e Uses entire record of flow and most current withdrawals
and discharges



Saluda Basin — SWAM
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Modeling Report and Other Documents
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Saluda River Basin

MODEL CALIBRATION/VERIFICATION




Calibration Objectives

1. Extend hydrologic inputs (headwater UIFs) spatially to
adequately represent entire basin hydrology by
parameterizing reach hydrologic inputs

2. Refine initial parameter estimates, as appropriate

— E.g. reservoir operating rules, %Consumptive Use
assumptions, return flow locations

3. Gain confidence in the model as a predictive tool by
demonstrating its ability to adequately replicate past
hydrologic conditions, operations, and water use

— without being overly prescriptive



Potential Sources of Model Error and Uncertainty

* Gaged flow data (+ 20%)

* Gaged reservoir levels (+ ?%)

* Basin climate and hydrologic variability

* Reported withdrawal data

* Consumptive use percentages

* Return flow locations (outdoor use)

e Return flow lag times (if applicable, e.g. outdoor use)
* Reservoir operations (operator decision making)

* Reach hydrology: gains, losses, local runoff and inflow



Calibration/Validation General Approach

1983 — 2013 hindcast period; monthly timestep
— Includes droughts in both early and late 2000’s
Comparison to gaged (measured) flow data only
— operations and impairments are implicit in that data
Assess performance at (subject to gage data availability):
— multiple mainstem locations
— all tributary confluence locations
— Mmajor reservoirs
Multiple model performance metrics, including:
— timeseries plots (monthly and daily variability)
— annual and monthly means (water balance and seasonality)
— percentile plots (extremes and frequency)



Calibration/Validation Locations
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Saluda River Near Greenville

Legend

UIF Points
¢ USGS Gage
Waterbodies
—— Streams and Rivers

SC Basins

SLD22

[ s mm  aeeesssss  JVII[EY




Monthly Flow Comparison
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Monthly Mean Flow Comparison

SLD 04 Saluda River nr Greenville
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Monthly Flow Percentiles Comparison

SLDO4 Saluda River nr Greenville
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Annual Average Flow Comparison
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Daily Comparison
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Congaree River at Columbia
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Monthly Flow Comparison

SLD 27 Congaree River at Columbia (CFS)
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Monthly Flow Percentiles Comparison

SLD27 Congaree River at Columbia
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Annual Average Flow Comparison
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Daily Comparison
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Reedy River Near
Waterloo
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Lake Greenwood
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Lake Murray
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Storage (Lake Level) Comparison
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SWAM Calibration/Validation Summary

For all sites, modeled mean flow values, averaged over the full
period of record, are within 1% of measured mean flows

Monthly mean flows percentile deviations are all generally
within 10-20% with no clear bias

Modeled low flow values (as represented by 7Q10 flows) are
within 2% of measured values at mainstem gages SLD04,
SLD18, and SLD25, and 35% at SLD09 and SLD27.

The model adequately hindcasts delivered water supply for
each water user in the model (no significant shortfalls).



Saluda River Basin

BASELINE MODEL




Baseline Model

* Represents current demands and operations combined with an
extended period of estimated hydrology

* Most demands reflect 2005-2014 averages
* Estimated hydrology from 1925 to 2014
* Current reservoir rules, guide curves, minimum releases

* Future rules (e.g., Lake Murray Striped Bass) can be toggled
on/off

* |nactive users are not included

 The baseline model serves as the starting point for future
predictive simulations



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

* 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

* Consolidate hydrologic data



Example Use
Adding a New User

 Add a new M&l permittee near Ware Shoals
* Demand =20,000 MGY (55 mgd)

* Can the river sustain the new permit, without impacting
downstream users?

 Add a new Instream Flow Object downstream
* Instream Flow Target = 100 cfs

* Are their shortages?



Add a Municipal Water User Object from the Palette
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Add a Municipal Water User Object from the Palette
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Add the New User in the Water User Dialogue
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Specify Water Use
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Specify the Source and Diversion Location
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MNode Qutput | Reservoir Output | Flow Gage Output |




Specify the Return Location

g . . Input Summaries and Outputtin
Object Simplified Water Allocation Model (SWAM) P ipurting
Palett o
& imulation Period Simulation Typg ———————————————— pr:l::‘:es L:::I’:ns Aa:uum: 2:::]:': -
Start Date End Date = Mornthly Planning " Prior Appropriations
{(MMDDYYYY) (MM/DDIYYYY)  Daily Planning % Riparian Water Rights Run (ctrl R) | Innut & Outout

| 08/01/1995 | 1213112013 ", Short Term Forecasting | Water User

e
P el BT Main | Water Usage | Source Water Return Flows I

Receiving Stream: onths)
Save Close
Mainstem

5. Saluda Mainstem HW Return Flow Locations

£
(Middle Saluda) M. Saluda
@ Mllllken
Cllﬂs Club
e -v
The Rock N a;l:da ( Exportto  Furman U.
Table Rock - Broad
Res =

# single point

" multiple points

‘...
Quolenoy R. '

? Daddie Crk o
IR:
GC: Beechwood

Rolling Green g
__________ | Saluda|Lake
{ ‘.-'ulcan
Air Produck;
Geg[geg Crk r Greenvy
’ ’ Brushy
Hamlltﬂn E

5 GC: ,'
Eﬁsley Sm'rthﬂelds
, Hurfcane Cri

.... N%
g Big Crik 1
< p K Merrllt Bros ‘? rDad Mo
Export to K &b ’
Savannah S
/
. q Wlllamston ‘

,' —

WS:

Greenville .

Mm®®%

Greenville ‘ n Cri
Import/Georges
(Savannah) R ¢ ...
Twin Oaks
Gills Crk

Shonybmok R
/- ikson Crk = ., N - GC: IR:
¥ ’ WS5: Forest Lake -
MurTay Local N Walker
Export to i nf ProYperity Inflow W. Columbia Mi: ﬁ |
Import Savannzh Martin Mariota\@iy
from at Columbj . Cedar Crk
Savannah
S:
Cayce
Lak Murray| /_‘\ (

MNode Qutput | Reservoir Output | Flow Gage Output |



Add an Instream Flow Object from the Palette

Input Summaries and Outputtin
Object Simplified Water Allocatwn Model (SWAM) e PRITE
Palette e Node Node Reservoir  Qutput
i period e free Priorities  Locations Accounts Specs 11
Start Date End Date & Monthly Planning " Prior Appropriations 3
(MM/DD/YYYY) (MM/DDIYYYY) Dalfy Planrlng % Riparian Water Rights Run (ctrl R) Input & Output
] B39 l 12312013 L g " AF,AFM, AFD & MG, MGD, CFS [ m2, m2/d, m3s |
; " Fim Yield Calculator
w S. Saluda Mainstem HW
(Middle Sa[uda) N. Saluda Saluda
Mllllken Aquifer
ey CIﬁsCI b
:p ‘ 8% ‘ .
The Rock N Saluda ‘( Exportto  Furman U.
Table Rock Broad Greenville
Res ~ Import/Mauldin Greenville
5 (Savannah) Import/Reedy
WwS: " (Savannah)
Greenville .* v
- LA
@ ‘y Laurei Gk " me p":e“'e P
Al Vulean ‘ ;," e
)‘ Air Products o =7
Georges Crk r Greenvy ’,’ Rabon j N.’gzrikbon
’ Brushy Grove Crk \* Crk e .
Cri P > Clinton Import IR: R:
) (Broad) LesLea
Hamilton Overbridge
Crk ~
= ec
Smﬂhﬁelds
o Import Exportto
from Cwatawba-
5 . % Broad ateree
ws: W\ e
’ Broad Mol Belton Hone / P
—_— i @ .
Sa h ! » ~* Broad River
vannal 2 WS' ‘ (‘! "{‘

GC: Jackson Crk
The Members

Greenville

Import/Georges
(Savannah) i -
V Twm Oaks

J Mayer Farm Gills Crk
Stonybrook ,' >
GC:
‘ Forest Lake IR:
Walk
Expon to . . Murlr:ﬂyot’ocal Mi: a r
Savannah Ch B d: i Mo ;
Import 5 S S Martin Marie
from at Columb . Cedar Crk
Savannah y " .
Terrapi S:
150 Cayce
ewry ¢ NV/ \
Ninetv/Six Crk i Lake{Murray /‘ /" (

Main Node Output Flow Gage Output | ®

<



Specify the Instream Flow Amount and Target Stream

|e@QOG @S

 Prior Appropriations
% Riparian Water Rights

Run (ctrl R) |

Input Summaries and Outputting

Mode Node Reservoir Output
Priorities  Locations  Accounts Specs

Input & Qutput
" AF, AFM, AFD % MG, MGD, CFS

' m2, m3d, m3s

Simplified Water Allocation Model (SWAM)
Period Simulation Type
Start Date: End Date * Monthly Planning
(MMDDYYYY) (MM/DDIYYYY) y Dajry Planning
| 08/01/1995 | 1213112013 ™) S hort Temm Forecasting
I Fim *ield Calculator
5. Saluda hainstem HW

M. Sal uda

iddle Saluda
Milliken W )
Cllﬂs Club
GC: ' ‘ GC:
The Rock N Sil:da ( Exportto  Furman U.

Broad
< @)
‘ —

Table Rock
Res

‘...
Quolenoy R. '

? Daddie Crk o
IR:
GC: Beechwood

Sad ake q&b

Instream Flows

Water Right |
Instream Flow Name:
Greenville
Importitauld Saluda ISF -
{Savannah)

Priority Date

e

Mainstem

[ 1/1/2008

™ THC THA Methodology

‘.-'ulcan
Air Produck;
Georges Crk r Greenvy
’ Brushy Grove Crk \*
el
Hamilton '
Crk
WS: GC:
Easley Smrthﬂelds
, Hurfcane Cri
@ “. g Comments:
, Ehg Crk 1 Save
o K Merrllt Bros Eroad Mol
¥ s _ Crlc
Export to . ’
Savannah Ve ‘r Close
Greenville Wlllamston C: Jackson Crik
Import/Georges K mbers
(Savannah) ,’ . e
IR . /. s WGFES%TUD&:;J SR LTI RIVET %
Twin Oaks ; S t NewberryIR:
! % Mayer Farm
Shonybmok - 7 Lake Gresnwood Ing Ra A
o
W’Ison Crkc 00 — - GC:
B \ Forest Lake
Murray Local
:XDor‘l tOh r . o ] Profperity Inflow Q
avanna alfway h
Import Swamgp G Marhn Mane t
;;om . y ‘y at Columbj :
vannal
Terrapl 5. DAK
Newb Cayce
erry
Ninetv /Six Crk — arelyuray Paee. . ¥ .

Gillz Crk

IR:

Walker

oo CD

Main MNode Qutput servoir Cutput | Flow Gage Output | ()




|e+Q OGBS

Run the Model Scenario

Node Reservaoir

Dutput

Period Simulation Type Priorities  Locations  Accounts Specs
Start Date End Date  Monthly P lanning " Prior Approg
(MMDD/YYYY) (MM/DDIYYYY) £ Daily Planning % Riparian W4 Input & Output
I 08/01/1995 I 120312013 ", Short Term: Forecasting AF,AFM, AFD % piE, MGD, OFS 0 m2 m2id, m3s
" Fim ield C alculator
5. Saluda htainstem HW
(Middle Saluda) M. Saluda Saluda
Aguifer

Main MNode Qutput | eservoir Cutput | Flow Gage Output |

Mllllken
Cllﬂs Club
GC:
The Rock N Saluda Exportto  Furman U.
. .

®

Table Rock Broad Greenville
ImgortMauldin et ill
. ,’ (Savannah)
-.._. ws: 2 SWAM =]
Colenoy R. ’ Greenville ,/ v
D ddi Cr‘k ! s GC: . . .
‘? =TS Recdy Rive LMI A e Simplified Water Allocation Model
GC: ,' -
Rolllng Green Q L (SWAW
Sa'“d ake I: — (Click on button:)
T ‘.-'ulcan L
“. e Air Products ; .
Georges Crk r Greem l . Rabon i NRabon L .
" ’ F.'rushz,r . Grove Crk \* Crk . T Cancel
Hamilton
Crk
WS: GC: V.°
Smithfields’
,’ Hurfcane Cri
‘? Simulation Year = %D“
Big Crk 1 mith
, r\jad Mo ; -
¥ K Mellt Elros WS: ,*r T
Export to K IR: Columbia -
Savannah S Buszh R. Farms » - Broad River
K Greenwood - - Output
Graenville ) Wlllamston Local Inflow GC: Jackson Crk
Import/Georges The Members
(Savannah)
5 /? IR: R
Twin Oaks Gt NewberrylR: -
\ Mayer Farm = Gillz Crk
Shonybmok Ing Rans A
= GC: R
Farest Lake .
Murray Local Walker
:XDor‘l toh — . nr Pro¥perity Inflow Mi: Q .
avanna alfway h It d ) —
Import Swamp G Martin Marietta —
from at Columb; Cedar Crk
Savannah y . -
Termrapi S ’
Newb y Cayce ’
erry
Ninetv/Six Crk — i P, . ¥ {



Build a Shortage Plot for the New User

¥ MG, MGD, CFS " m3, m2/d, m2s

Ouy ¢

@@@@8ﬂ4§

Greenville
Import/Georges
(Savannah)

A%

Milliken
The Rock

¥ .
Export to /
Savannah ," é& y 3 D,
¢ Wlllamston b Local inflow
@ Cane Crk
IR: ‘lp x Little River
)

Twin Oaks

Import
from
Savannah

Chﬂs Club
GC:
N. Saluda Exportto  Furman U.

Input Summaries and Ou
Object Simplified Water Allocatwn Model (SWAM) s 7
o Node Node Reservoir
Si Period Sin Type Priorities  Locations Accounts Spet
y Start Date End Date & Monthly Planning " Prior Appropriations
(MMWDD/YYYY) (MM/DD/YYYY) ~ Daﬂy p,am.mg % Riparian Water Rights Run (ctrl R) Input & Output
I 08/01/1995 ] 1213112013 ™ Shod Tem I " AF, AFM, AFD &
 Fimm Yield Calculator
S. Saluda
(Mlddle Saluda) N. Saluda

Greenwood

75 \Ware Shoals
Saluda ISF
7 m“ Bt NewberrylR
A
= Lake Greenwood 1 .
—

Stonybfook ’ o= ng Rany
,' Wilson Cri 00 6@
. bgano ‘ -—~ Mo

nr_ ProXperity
Savannah Harfway Chappelis Beavgrdam

% %, \

Ninetv/Six Crk

Farm

Table Rock Broad Greenville
Res Import/Mauldin Greenville
,' (Savannah) Import/Reedy
WS: # (Savannah)
00|9ﬂ0V R. Greenville ./ V Output Plotting =]
Doddie Crk i ¢ 3 GC: -
GC: , Beechwood , % Node: I Output Parameter
Rolling Green
......... Saiudell ake é@ WS: New User LI | Shortage (MGD) LI
Q\‘ < Air Products — Plot Type -
Georges Crk r Greenvi R Clear  Time Series
' Brushy Grove Crk \* Excegdance
@ y E Links " Exceedance
Hamilton .
E Crk
g GC: ‘ Create
Smﬂhﬁelds Dynamic Close
ane Crk 50 Plot
port to
" tawba-
Q) Wateree
Blg Crk 1 R, Broad
‘ . Memtl Bros road Mol (’, »
: -~ ws: S s
R . Columbia » .
Bush R. Famms ¥ .7 Broad River

GC: Jackson Crk
The Members

GC:
Forest Lake

Mi:
Martin Marief

Gills Crk

IR:
Walker

“« Main Node Output | Reservoir Output | Flow Gage Output | ©)

o
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XY
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Build a Shortage Plot

Input Summaries and Outputtin,
Simplified Water Allocatwn Model (SWAM) P B
e\ Node Node Reservoir Output

Si Period il Type Priorities  Locations  Accounts S:ecsu

Start Date End Date = Monthly Planning " Prior Appropriations S

(MM/DD/YYYY) (MM/DDIYYYY) ,_- Daily Planrl'ng % Riparian Water Rights Run (ctrl R) Input & Output
I 03/01/1995 ] 1213172013 " Shord Temm:Fo | " AF, AFM, AFD (% MG, MGD, CFS " m2, m3/d, m2s |
 Fim Yield Calculator
S. Saluda Mainstem HW

(Middle Saluda) N. Saluda

Mllllken
Clvﬂs Club
X w
TheRock N Saluda Exportto  Furman U.
Table Rock Broad Greenville
Res y , 'm:::’)'" lm%foe:/fg'"e WS: New User Shortage (MGD)
wS: ,'I (Savannah) 10 4
OolenoyR Greenville ) 0.9 -
Doddie Crk 2 pa GC: 3 0.8
2 y River ‘ The Pr # J
GC: Beechwood | Laurel Crk ./ ST 0.7
f o s 0.6 4
Rolling Green , - ‘ , 2 ot |
SaludalLake : / 04 -
A Vulcan ‘ ," ¥l 0.3 -
Air Products . WS: 0'2 ]
Georges Crk r Green 3 Rabon N:Rabon Laureins 01 -
’ Bmshy Grove Crk \* Crk % . 0' p
"’ : Clin(tgnlr;\;)on LagzLea IR: '33880ﬁm33$$82:g
] roa
Hamilton y Overbridge Go'>_6'>?o?g'>!'u>_o$-t'm$_:':
Crk A - 3 0 @™ 3 0w ® 30 W R S QO W
‘ A’ V < € 2 w 3 € 2 w53 42U 49220
GC: 9 Date
Smﬁ"ﬁelds Bush Rlver ,’ é@
Hurficane Crk 50 g =
Blg Be(a:ver jmport  EXportto
y Satterwhrte from Camwba
Broad Wateree
Big Crk 1 : , 2
¥ ' MemnBros mad Mol : 4
Export to ," A
Savannah ,'/ 6 ‘y p P Bush R_ Farms
/ - r-
¢ nr Wateridg
Greenville Wlllamston b Local Inﬂow GC: Jackson Crk
Import/G The Members
(Sm"en(:r?)ﬁ 75 \Ware Shoals Crk
Saluda IS Little River
Bt NewberryIR ;
é\ﬂlﬁ Farm Gills Crk
4 Se——" Lake Greenwood Ing Ran3 - —
2 Y _Wilson Crk 00 GC:
S " Forest Lake IR:
Munay Local Walker
Export to ‘( ne pro3 ProX erltv Inflow Mi:
Savannah Harfway Chappelis Martin Marie!
fsg’m . ’ " at Columbj E Cedar Crk
vannal
Tenapl S:
Cayce
Ninetv/Six Crk S e . Y (

"ETM| Node Outpu

Reservoir Outp! Flow Gage Output | ©)



Shortages are Also Listed in the Node Output Table

A B AV AW AX AY AZ BA BB BC BD BE BF BG BH Bl BJ BK
Output . . _g_S.tora e .
Permit Ditch Storage Withdraw Permit
Limit Capacity Capacity al Permit Limit
Priority Rank Reach Location [MGM) {CES) {MG) {MGHM) Priority Rank Reach Location [MGM)
WS: New User 49 Mainstem 80 10000 10000 0 325829 Saluda ISF 51 Mainstem 35 2003
GW Return Evap GW
Physically Legally Storage Pumping Demand Shortage  Flow Release  Losses Physically Legally Storage Pumping
Date | Avail. (MGD) Avail. (MGD) Diverted (MGD) (MG) (MGD) (MGD) {MGD) {MGD) (MGD) (MGD) Avail. (MGD) Avail. (MGD) Diverted (MGD) (MG) (MGD)
Min 87 87 26 0 0 26 0 25 0 0 44 44 44 0 0
Max 2368 357 103 0 0 103 0 4 0 0 2338 65 65 0 0
Avg 543 298 55 0 0 55 0 32 0 0 523 64 64 0 0
8/31/95 904 323 97 0 0 97 0 39 0 0 850 65 65 0 0
9/30/95 442 333 80 0 0 80 0 M 0 0 405 65 65 0 0
10/31/95 630 323 52 0 0 52 0 37 0 0 619 65 65 0 0
11/30/95 850 333 27 0 0 27 0 25 0 0 852 65 65 0 0
12/31/95 530 323 26 0 0 26 0 25 0 0 531 65 65 0 0
1/31/96 1141 323 26 0 0 26 0 25 0 0 1144 65 65 0 0
2/28/96 1103 357 29 0 0 29 0 27 0 0 1106 65 65 0 0
3/31/96 948 323 26 0 0 26 0 25 0 0 951 65 65 0 0
4/30/96 710 333 40 0 0 40 0 3 0 0 704 65 65 0 0
5/31/96 573 323 65 0 0 65 0 36 0 0 547 65 65 0 0
6/30/96 404 333 87 0 0 87 0 37 0 0 357 65 65 0 0
7/31/96 309 309 103 0 0 103 0 36 0 0 244 65 65 0 0
8/31/96 326 323 97 0 0 97 0 39 0 0 270 65 65 0 0
9/30/96 3 3N 80 0 0 80 0 M 0 0 274 65 65 0 0
10/31/96 241 241 52 0 0 52 0 37 0 0 228 65 65 0 0
11/30/96 376 333 27 0 0 27 0 25 0 0 37T 65 65 0 0
12/31/96 797 323 26 0 0 26 0 25 0 0 800 65 65 0 0
1731797 654 323 26 0 0 26 0 25 0 0 656 65 65 0 0
2/28/97 545 357 29 0 0 29 0 27 0 0 847 65 65 0 0
33197 1081 323 26 0 0 26 0 25 0 0 1084 65 65 0 0
4/30/97 867 333 40 0 0 40 0 3 0 0 562 65 65 0 0
BI31/97 664 323 65 0 0 65 0 36 0 0 638 65 65 0 0
6/30/97 616 333 87 0 0 87 0 37 0 0 569 65 65 0 0
7131/97 427 323 103 0 0 103 0 36 0 0 362 65 65 0 0
8/31/97 266 266 97 0 0 97 0 39 0 0 211 65 65 0 0
9/30/97 268 268 80 0 0 80 0 M 0 0 231 65 65 0 0
10/31/97 461 323 52 0 0 52 0 37 0 0 449 65 65 0 0
11/30/97 390 333 27 0 0 27 0 25 0 0 3N 65 65 0 0
12/31/97 4390 323 26 0 0 26 0 25 0 0 491 65 65 0 0
1/31/98 1461 323 26 0 0 26 0 25 0 0 1465 65 65 0 0
2/28/98 1413 357 29 0 0 29 0 27 0 0 1416 65 65 0 0
3/31/98 1306 323 26 0 0 26 0 25 0 0 1309 65 65 0 0
4/30/98 1277 333 40 0 0 40 0 3 0 0 1272 65 65 0 0
5/31/98 945 323 65 0 0 65 0 36 0 0 921 65 65 0 0
6/30/98 575 333 87 0 0 87 0 37 0 0 529 65 65 0 0
7/31/98 338 323 103 0 0 103 0 36 0 0 273 65 65 0 0
6/31/98 281 281 97 0 0 97 0 39 0 0 225 65 65 0 0
9/30/98 214 214 80 0 0 80 0 M 0 0 176 65 65 0 0
10/31/98 258 258 52 0 0 52 0 37 0 0 245 65 65 0 0
11/30/98 270 270 27 0 0 27 0 25 0 0 270 65 65 0 0

®

Mair. Reservoir Qutput



Build a Shortage Plot for the Instream Flow Object

g8
82

Simplified Water Allocatwn Model (SWAM)

Si Period S Type
Start Date End Date % Monthly Planning " Prior Appropriations
(MM/DD/YYYY) (MM/DD/YYYY) © Daily Planning % Riparian Water Rights
I 08/01/1995 ] 123172013 ™ Shor Tem Fores
£ Fim Yield Calculator

Run (ctrl R)

Input Summaries and Outp

Ouy .
Spey

Reservoir
Accounts

r—
Node
Locations

Node
Priorities

Input & Output
I " AF, AFM, AFD (% MG, MGD, CFS

" m3, m3/d, m¥s

Reservoir Outp!

Flow Gage Output |

w S. Saluda
(Mlddle Saluda) N. Saluda
Milliken
‘ Chﬁs Club GC:
ﬂ\eRock N Saluda Exportto  Furman U.
@ Table Rock Broad Greenville
Res J b o WS: New User Shortage (MGD)
wS: I,’ (Savannah) 10 4
OolenoyR Greenvile ,* ) Output Plotting 52 || 0.9 -
Doddie Crk 5 ¢ 2 pa GC: 3 0.8
o y T The Preserve -~ ]
@ GC: Beechwood ]Il Laurel Crk ," K ¢ Node: I Output Parameter g':
Rolling Green ’ L& I,’ -0 1
......... SaludalLake ] ML: . w’ Saluda ISF LI | Shortage (MGD) LI gi :
i Vulcan 7 03 |
Air Products L WS: — Plot Type - 0'2
R N-Rabon La . =)
Georges Crk r Greenv Rabon  .°" o el Clear & Time Series 01 -
Brushy Grove Crk \* Crk - Exceed_ ance 00
Links " Exceedance e Q' ied n O = m
Hamilton 2888388308884 33
Crk 3 3853385338323 %
~ ¥ LT Zuw 3T Zu3zuw3IZu
GC: ‘ ‘ Create Date
Easley Smﬂ"ﬁe'ds g Bush Rive! Dynamic A
Hurfficane Crk 50 gki b0 Plot
_ port to
@ \/ e p
Broad Wateree
Big Crk 1 i L7
‘ 3 7 MemtlBros ‘y mﬂd Mo . / 4
R Export to ," IR
Savannah ," é@ ‘y Bush R_ Farms R i
Greenville Wlllamston Local lnﬂow L GC: Jackson Crk
Import/Georges 7 " G 4l [V The Members
(Savannah) NewlUser 7 : Cane Crk
IR: ‘l[’ x 75 War%“m?g;s o Little River
Twin Oaks 7 - Ne\.,bem,lR )
, i,, 4 mt: Gills Crk
Stonybfook . Se—— Lake Greenwood Ing Ran3
00 GC:
¥ Forest Lake IR:
Mum:y Local Walker
Export to nr Pro% cmv Inflow Mi: -
koport Savannah Harfway Chappelis Martin Mariel \
from at Columb Cedar Crk
Savannah
Tenapl S
Cayce
Ninetv Six Crk T D (

®

o



Build a Shortage Plot for the Instream Flow Object

Input Summaries and Outputtin
Object Simplified Water Allocatwn Model (SWAM) P PRERS
Palette Bl Node Node Reservoir Output
S Period ol Type Priorities  Locations Accounts Specs a1y
" Start Date End Date & Monthly Planning " Prior Appropriations i
(MM/DD/YYYY) (MM/DDIYYYY) p Daily Planning  Riparian Water Rights Run (ctrl R) Input & Output
I 011985 I 12N L S Pk R Eosacanting | " AF, AFM, AFD 5 G, MGD, CFS " ma3, maid, m¥s |
 Fim Yield Calculator
' S. Saluda Mainstem HW
(Middle Saluda) N. Saluda Saluda
m Mllllken Aquifer
Clﬁs CI b
Jsl ‘ iy ‘ GC:
The Rock N Sa!uda ‘ Exportto  Furman U.
@ Table Rock Broad Greenville L7
R & ~ Import/Mauldin Greenville i
i p (Savannah) |mportResdy WS: New User Shortage (MGD)
% (Savannah) 10
Oolenoy R. V na ]
Doddie Cik Reedy River i GC: 7 saluda ISF Shortage (MGD)
@ GC: Laure! Crk
Rolling Green , " ‘ /'
""""" Saluds ( 4
ﬁ\@ Air Products 5
Georges Crk r Greenvy 23
’ Brushy Grove Crk »
EITMRGEND
@ 9 - S om
Hamilton ’ - W > &
Crk ( : 22
@ ws: 6c: Vo
Easl Sm’mﬁelds' o
- §5g8385888=n
lllﬁ @ 2537888253384¢
/ Date
’ “VQ P Blg Crk 1
F_xpon to ’,’ !
Savannah 7 '
GreenvilI’e Wlilamston 5 Tnr Wateridg Local Inflow GC: Jackson Crk
Import/Georges v The Members
(Savannah) M NewUser F Ware Shosls| Sy
V IR: «Jdr 3 ik “Sallica ."
/; S Lake Greenwood
/ ,' Wilson Crk ) = GC:
/! Forest Lake IR:
! Walker

Mi:
Martin Marief

import

Expon to '
Savannah Halfway Ch
from

Ninetv /Six Crk

A UETIM| Node Output | Reservoir Output | Flow Gage Output | ©)




Reduce the New Users Total Water User

g - . Input Summaries and Outputtin
Object Simplified Water Allocation Model (SWAM) P P 3
Palette o ) . . MNode MNode Resenmi o tput
Period Simulation Typg ————————————— Priorities  Locations  Accounts S:ec: L |
Start Date: End Date % Monthly P lanning i~ Prior Appropriations.
(MMDD/YYYY) (MM/DDIYYYY)  Daily Planning & Riparian Water Rights Run (ctrl R) | Innust & Outout

Water User

| 08/01/1995 | 1213112013
I Fim *ield Calculator

Main Water Usage | Spurce Water | Return Flows |

— Monthly User Distribution Input Format

5. Saluda htainstem HW

i Jlr
(Middle Samda) M. Saluda  Manual
@ Milliken
lefs Club &
GC: A ‘ o GC: Mad
The Rock N Saluda Exportto  Furman U. " Agriculture
@ &)

% monthly means

" timeseries
Table Rock Broad
2 Q — Monthly Baseline Usage e (MGD)
‘-’ -
Oolenoy R. Month Monthly % Indoor % CU % CU
— ' Usage Use Indoor Outdoor
y Daddie Crk o .
IR 129 100 5 5
GC: ‘y Feb 14.3 100 5 5
Rolling Green Mar 12.9 100 5 50
__________ | Saluda|Lake Apr 0 57 5 50
May 32.3 40 5 70
\ Air Products Jun 43.3 31 5 30
Ge°'995 Crc [ Green Jul 51.6 25 5 a5
’ ’ Biushy @ Aug 4.4 27 5 80 —
) '/ / Sep 40 33 5 70 S om
Hamiton ,» 40 Oct 25.3 50 5 50 R
o .’ Nov 13.3 100 5 50 E L=z
GC: v/ Dec 12.9 100 5 5 e
Eﬁsley Smithfields - m
<& Hurflcane Crk (MGD) ; E
3 @ YV,
E ) - '
IR Elg Crk 1 W§¢
‘ <" Menitt Bros mad Mo Belton H
e Save Close
Expon o q&b " o - -
Savannah S ;
;
Greenvill:a Wlllamston N Cri

Import/Georges ,‘
(Savannah) MNewllser
75 oy
! J |
4-,—-—-—-—'
Twm Oaks
Gills Crk
. Shonybmok .
. |

Import
from
Savannah

" f GC:
Forest Lake IR:

Walker

MurTay Local
nf ProYperity Inflow w. Columhm Mi: ﬁ
[ I‘Il It =
artin Marietta
at Columbjg” IN: Cedar Crk
A S DAK
Cayce
Lak Murray| /_‘\ h (

i MNode Qutput rvoir Output Flow Gage Output |
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Rerun the Model Scenario

‘.-’ulc an

- . . Input Summaries and Outputtin
Simplified Water Allocation Model (SW. P tputting
Period Simulation Type Fr:‘nur?;es I.o:‘::i’:ns Aa:uun!: 2:::]:':
Start Date End Date  Monthly P lanning " Prior Approg
(MM/DDIYYYY) (MM/DDIYYYY) £ Daily Planning # Riparian W3 Input & Output
I 08/01/1995 I 12312013 I Short Term: Fo sting AF,AFM, AFD % piE, MGD, OFS 0 m2 m2id, m3s
" Fim ield C alculator
5. Saluda htainstem HW
(Middle Saluda) M. Saluda Saluda
Mllllken Aguifer
Clﬂs CI b
GC: phing GC:
The Rock N Saluda Export to FL.II'ITIEH u.
T: bl R k Broad Greenville
2 E oc ‘;. = Import/Mauldin Pet il
‘... WS: ‘.... (Savannah) SWAM (=]
Colenoy R. ’ Greenv.ille ,’/ v
‘ s GC: . . =
y Doddie Orkc - 35 N R Rosdy Rive Lml o S The prisere Simplified Water Allocation Model
GC: " ,' -
Rolling Green Q Lo (SW4 M}
Saluda|Lake q‘\b Ly {Click on button:)

<)

) = Air Products ; *
Georges Crk r Greenvy ' ," Rabon +
’ Brushy Grove Crikc \* Crk Cancel
y AR
-1
Hamilton N
Cr i
ws: GC: V.°
Easley Smithfields’
,’ Hurfcane Cri
“. ‘? Simulation Year = %D“lh
Big Crk 1 mi
K Merrllt Elros r\jad M° S e
» . - WS: K o
Export to K IR: Columbia -
Savannah S Bush R. Famms ,+" Broad River
. Greenwood -
Greemille 1 Wlllamston Local Inflow GC: Jackson Crik
7 The Members
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Demonstrations and Q&A

e Station 1 (Tim)
Evaluating an increase in WS User demands
e Station 2 (John)

Evaluating a withdrawal with a minimum instream flow
constraint

e Station 3 (Kirk)

Adding new M&I user and an instream flow object



Saluda River Basin
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