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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)



Project Status — Edisto Basin

Data Collection

- Streamflow, M&I and ag
withdrawals, discharges,
precipitation, reservoir
operations, interconnections,
facility operation dates, etc.
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Basin - Model Baseline Model

Schematic }Calibration " Run

- Model framework / Reproduce actual - - Simulate current
development conditions conditions
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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
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Modeling Report and Other Documents

http://www.dnr.sc.gov/water/waterplan/surfacewater.html
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Edisto 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)
* 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 and tributary locations
— major reservoirs (none in the Edisto)
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 Methodology

Focus on characterizing natural hydrology throughout the
basin by extending headwater flow inputs downstream

— drainage area ratios for tributaries
— gain/loss coefficients along the mainstem

— adding in smaller ungaged tributaries (without nodes) as point
sources

If necessary, look at other “uncertain” parameters: e.g.
reservoir operations (if applicable), %CU, return flow locations

Limited number of calibration parameters (adjustment
“knobs”) that are readily transferable to future applications



Calibration Steps: Flow Factors

. . 1D Model Trib Type Area (ac)
Bog Branch McTier Creek Lightwood Knot Creek EDOO1_|McTier Creek USGS 9790
(aﬂ--— Duncan Creek ED0210 |Mill Creek Ungaged 204
) 1 EDO226 |Chinguapin Creek Ungaged 121
Temples Creek X ‘ ‘1 Black Creek ED0218 [Sykes Swamp Ungaged 580
Mill Creek " """“ Cedar Creek _ _ ED0224|Goodland Creek Ungaged| 12995
‘ North Fork Edisto River ED0228 |Windy Hill Creek Ungaged 2350
) EDO232 |Willow Swarnp Urngaged 9955
Beech Creek AN ‘ ‘ Bull Swamp Creek ED0236 | Hayes Mill Creek Ungaged| 7070
‘ ‘ EDO240 |[Roberts Swamp Urngaged 21047
Shaw Creek ‘ ‘ Li ¢ Creek ED0242 |Duncan Creek Urngaged 717
. - imesione Lree EDO246 |Long Branch Ungaged 11778
' Caw Caw Swamp ED0248 |Black Creek Ungaged 8096
i EDO256 |Bull Swarmp Creek Ungaged 5142
Dean Swamp Creek '( / GOOdbys Sw amp EDO260 |Limestone Creek Ungagej 5361
) EDO266 |Caw Caw Swarnp Ungage 37038
l”q m Providence|epozoz Temples Creek Ungaged 1093
i EDO204 |Beech Creek Urngaged 96
. - “‘“ Swamp EDO206 |Bo
b g Branch Urngaged 311
\L gOW kCElSﬂe EDO208 |South Fork Edisto River |Ungaged 405
Goodland Creek ree EDO214 |Shaw Creek Urngaged 97
. . . " ED0220 |Dean Swamp Creek Ungaged 14046
South Fork Edisto River (Mainstem) ED0278 | Cooper Swamp Ungaged| 1869
Windy Hill Creek Four Hole  |epo280][Four Hole swamp Ungaged| 50480
- Swam EDO282 |Goodbys Swamp Ungaged 3366
Willow Swam p L India np EDO284 |Cow Castle Creek Urngaged 2296
Sykes Swamp , ) EDO288 |Providence Swamp  |Ungaged| 10659
Hayes Mill Creek Field Swam Qepo29s |polk swamp Ungaged| 17202
EDO298 |Indian Field Swarmnp Urngaged 30743
Legend Roberts Swamp Edisto River |ED0304|wadmalaw River Ungaged| 26488
Headwater Areas Cooper Swamp Polk Swamp (Mainstem)
USGS
Ungaged
Explicit Tribs :
|:| Edisto River Basin ) )
_ _ _ ¢ Wadmalaw River (North Edisto) A
0 5 10 20 30 20 o South Edisto River (Mainstem) ™ North Edisto River .




Calibration Steps: Flow Factors
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Polk Swamp
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0 5 10

20

40

Miles South Edisto River (Mainstem)

1D Model Trib Trib Type |Area (ac)
ED0152 [North Fork Edisto River |Explicit 489509
EDO160 [Four Hole Swamp Explicit 407245
EDO164 [Polk Swamp Explicit 100030
EDO172 [North Edisto River Explicit 94409
ED0110 [Shaw Creek Explicit 85370
ED0134 |Bull Swamp Creek Explicit 651543
ED0162 |Indian Field Swamp Explicit 59696
EDO148 |Caw Caw Swamp Explicit 51268
ED0130 |Black Creek Explicit 43746
ED0156 |Cow Castle Creek Explicit 43706
ED0111 [Dean Swamp Creek Explicit 41752
EDO158 |Providence Swamp Explicit 35712
ED0112 |Goodland Creek Explicit 28412
EDOO8 |Cedar Creek Explicit 27372
ED0128 |Long Branch Explicit 23233
ED0122 [Roberts Swamp Explicit 22018
EDO02 |McTier Creek Explicit 21786
EDO150 |Cooper Swamp Explicit 17025
EDO116 |Willow Swamp Explicit 13812
EDO146 [Limestone Creek Explicit 12979
ED0114 [Windy Hill Creek Explicit 12388
ED0154 |Goodbys Swamp Explicit 9519
EDN0108 [Mill Creek Explicit 9467
EDO106 |Beech Creek Explicit 8339
ED0120 [Hayes Mill Creek Explicit 7627
ED0118 |Sykes Swamp Explicit 5705
EDO124 [Duncan Creek Explicit 4179
EDO102 [Temples Creek Explicit 3533
EDO104 |Bog Branch Explicit 3188
EDQ409 |Cattle Creek Implicit 33511
ED0403 |Pond Branch Implicit 22085
EDIO408 |Betty Branch Implicit 20789
EDO406 |Rocky Swamp Creek Implicit 17699
ED0411 |Penny Creek Implicit 17439
EDO400 |Rocky Springs Creek Implicit 17277
ED0405 |Spur Branch Implicit 13577
EDO404 Yarrow Branch Implicit 11468
EDQ407 |Snake Swamp Implicit 10802
ED0401 |Cedar Creek (Implicit)  |Implicit 10585
EDO410 (Pen Branch Implicit 10489
ED0402 [Hunter Branch Implicit 8779

Wadmalaw River (North Edisto)
North Edisto River

A

N




Calibration/Validation Locations

Legend

Implicit Tribs

Explicit Tribs

:l Edisto River Basin

¢ USGS Gages
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Bull Swamp Creek
Tributary to North Fork Edisto River

USGS Gage 02173351
One upstream impairment
Basin Area: 34 sq. miles

Legend
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Explicit Tribs '

:l Edisto River Basin

¢ USGS Gages
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Monthly Flow Percentiles Comparison

EDO9 BULL SWAMP CREEK BELOW SWANSEA, SC
Monthly Flow Percentiles (CFS)
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Annual Average Flow Comparison

EDO9 BULL SWAMP CREEK BELOW SWANSEA, SC (CFS)
Annual Average Flow
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DRAFT
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Daily Comparison
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Other Tributaries to N/S Forks and Edisto River

Same excellent calibration

results due to little or no
impairments and small
drainage area

Legend

Implicit Tribs

Explicit Tribs

:l Edisto River Basin

¢ USGS Gages
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North Fork Edisto River at Orangeburg

USGS Gage 02173500
Multiple upstream impairments
Basin Area: 686 sq. miles

Legend
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Monthly Flow Comparison

EDO10 NORTH FORK EDISTO RIVER AT ORANGEBURG, SC (CFS)
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Monthly Mean Flow Comparison

EDO10 NORTH FORK EDISTO RIVER AT ORANGEBURG, SC
Monthly Mean Flow (CFS)
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Monthly Flow Percentiles Comparison

EDO10 NORTH FORK EDISTO RIVER AT ORANGEBURG, SC
Monthly Flow Percentiles (CFS)
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Annual Average Flow Comparison

EDO10 NORTH FORK EDISTO RIVER AT ORANGEBURG, SC (CFS)
Annual Average Flow
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Daily Comparison

EDO10 NORTH FORK EDISTO RIVER AT ORANGEBURG, SC (CFS)
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South Fork Edisto River near Denmark

USGS Gage 02173000
Multiple upstream impairments
Basin Area: 733 sq. miles

Legend
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Monthly Flow Comparison

EDOS5 SOUTH FORK EDISTO RIVER NEAR DENMARK, SC (CFS)
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Monthly Mean Flow Comparison

EDOS5 SOUTH FORK EDISTO RIVER NEAR DENMARK, SC
Monthly Mean Flow (CFS)
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Annual Average Flow Comparison

EDOS5 SOUTH FORK EDISTO RIVER NEAR DENMARK, SC (CFS)

Annual Average Flow
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Daily Comparison

EDO5 SOUTH FORK EDISTO RIVER NEAR DENMARK, SC (CFS)
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Edisto River Near Givhans

USGS Gage 02175000
Multiple upstream impairments
Basin Area: 2,714 sq. miles

Legend
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Monthly Flow Comparison

EDO13 EDISTO RIVER NR GIVHANS, SC (CFS)
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Monthly Mean Flow Comparison

EDO13 EDISTO RIVER NR GIVHANS, SC
Monthly Mean Flow (CFS)
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Monthly Flow Percentiles Comparison

EDO13 EDISTO RIVER NR GIVHANS, SC
Monthly Flow Percentiles (CFS)
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Annual Average Flow Comparison

EDO13 EDISTO RIVER NR GIVHANS, SC (CFS)

Annual Average Flow
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Daily Comparison

EDO13 EDISTO RIVER NR GIVHANS, SC (CFS)
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SWAM Calibration/Validation Summary

For all sites, modeled mean flow values, averaged over the full
period of record, are within 2% of measured mean flows

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

— S. Fork gages show slight summer/winter bias

Modeled low flow values (as represented by 7Q10 flows) are
within 10% of measured values at mainstem gages EDO 06
and EDO13; 15% at EDO 05 and EDO 07; and 50% at EDO 10

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

— Select ag withdrawals near headwaters of tributaries are one
exception



Draft to Final Model — Areas of Focus

Modeled peak flows > observed peak flows

— Investigate alternative reference gages for UIFs

1988 - 1991 modeled flows < observed flows along N and S Fork
Edisto

Slight seasonal bias along S Fork Edisto River and Edisto River
Modeled ag shortages in headwaters of select tributaries
— Investigate disaggregating withdrawal locations

— Investigate inclusion of storage where small impoundments exist

— Use segmented reach gain/loss factor



Edisto 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
e Estimated hydrology from 1931 to 2013
* Inactive 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 Industry

 Add a new M&Il permittee on the South Fork Edisto River
* Demand = 7,000 MGY (19 mgd)
* |s there enough water for the new industry?

 Add a new Instream Flow Object downstream
* Instream Flow Target = 300 cfs

e Can this also be satisfied?



Add an Industrial Water User Object from the Palette

Simplified Water Allocation Model (SWAM) Input Summaries and Qutputting D_H_F G

1 PO ADDID REtNS
W FpmanWme Sgos Run {ctrl R) |
T

Start Date
MWDDFYYY)
Q1A 983

ECWSaA/lohniston

@;@m{%ﬁ
&
@

|eQOPS
;
4

K144

ik Main Mode Output | Reservoir Output | Flow Gage Output | Aquifer Output |




Add an Industrial Water User Object from the Palette

Simplified Water Allocation Model (SWAM) npuisSamer setn SO PUGRY D _H_FE_C
o Endnate

Start Date
MWDDYYYY)

AETEST--R

ECWsAiJohnston

OOLOOR H

|leQO® S
-
X

_____________




Add the New Industry in the Water User Dialogue

Object .S‘mplgﬁed Water Allocation Model (SWAM) Input Summaries and Outputting D HE C
Palette ] o] | e
) . Simulation Type Node: ﬂm‘!a, ItuTwl 15:::1: ! _’ w |
Start Date EndDate " Meetrl Banng " Prior Apprp Rations Lol
(MMWDDYYYY) | (MWDDYYYY) ¥ Celly Pizanng © Rzsmn Wae e Run (ctrl R) ERAETIE PRI TRATEC, peiriy
01011983 12312013 ©OAE.AFMLAFD B MG MED, CSE P mdmid mis
» ~ A ik C2 Cuhor
Water User @
IR: Than X :
@ {Chinguagin) . Main ]Water Usage ] Source Water ] Return Flows ]
Q\‘ &G Indian mpart from
] P
@ g ) M Water User Na Delete
IR: TRan g
5 r i ?
@ Terple | IN: New Industry Node Multiple Sources of Water
ECIWEA/anstcn IR:THEN _ Moetn Fork Edist -
@ [.Savarnar"- I:ug] Fitver (w! Chinquaping / Tnomas C. Fink
‘,rf South Fork Edisto q\‘
““““ S River =
- ,\[Manmm] — I Supplemental Supply/Demand Alternatives
.% Beecn Creek N N
" 5 [~ Conservation [~ Transbasin Import
T Fog Sranch
‘@ o) V Bl ( [” Recapture Reuse [~ water Exchange
SHE‘A Cresk
@ Q\‘ [~ Ag Transfer
IR: sn-nn WG | m: Hclm!z& MeTIEr Creak
mu Creek
FhEn 6 £ Comments:
’ 'Suuln Fclrt]
B —
agensr
we: Grein
Alzn L‘e':lar{:reeldﬁ a4 el o
— KeTHCy ook mmE'"’F? . FLmI o
Moo mmmmmem e ,f—- Sreel = Gootlang
/e M Hupk Creek

/ ) urmarBla - . :C- ‘
EDOD3 R- B4l \
IR Walther 33 q&‘

.
& Al
AMOpEIENY Save Close
e VV- g g

I Hew noustry

Rz =il Sander &
S0ns

® W/ _
L\ ANY.. =K o\ =W

i Mode Output | Reservoir Output | Flow Gage Output | Aquifer Output | @
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Specify Water Use

.S‘mplgﬁed Water Allocation Model (SWAM) Input Summaries and Outputting E C
|
Period simulation Type Hode Hode ‘Dutput -
Start Date EndDate R © Bror Agomaztees A L= v>|
MWDDYYYY) ﬂlw_l:l:mf\_fw] e g [ e Run (etrl R) nput & Output PERRING Feoven] TEEITL
GLGE] FET=TEY [ et i T
~ A ik C2 Cuhor
IR: Than Water User
[Chinguagin)
=6 Indian Impart from Main Water Usage ]Source Water | Return Flows ]
WS- Batesburg- R Manthly User Distribution Input Format
IR: TEan Leeshury - ~
(Tempies) Manual & monthly -5
ECINSAIahston IR:THEN _ Moetn Fork Edist - * M&I ~ 1 3
[Savannan; (bagl  Rwer (! Chinguagin] / Thomen . Fink timeseries
: : -~ .
‘,’J Zoutn Fork Edsta Agriculture
. River
>, Manstem) Tempiss [Black Creak )
u v F—— Monthly Baseline Usage
. v Bag Sranah Ligtwaod Month Monthhy % Indoor % CU % CU
- [Be=ch) Knofs Creek Usage Use Indoor Outdoor
Shaw Cresk
Jan 3 100 5 5
IR: Smitn W i R Holmes & METles Crezk Feb 10 100 5 5
l(‘ Mar 5 100 5 50
MIII Creek Apr 14 67 5 60
: Ma
IﬁerE? IF:Tan & Y 226 40 3 70
— »smn rm] Jun 30.3 31 5 80
Jul 36.1 25 5 85
Aug 33.9 27 5 80
=" Sprmgnen
we: C Cmrcmﬁ 3 ,5,"5 Sep 28 33 5 70
. £ RN Nooy sparglme)_ 3 Oct 18.1 50 5 50
ort to %
e :_. crg sooand Hov 9.3 100 5 50
IR M Hutt, | Creek Dec ] 100 3 5
urites Srarig DO’
ok MGD
EDOMS R: Bl \ ( )
1R Wather 33 Q\‘
- i
Fand Erap
amogs s |
- Save
paryg
fringnels  Braagh
IN: New Ingustry IR Fiver q
= Cresk
Aok Bates W
”
&

i Mode Output | Reservoir Output | Flow Gage Output | Aquifer Output |
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Specify the Source and Diversion Location

Periad Simulation Type
Start Date EndDate * Noethily PEANNG
MMWDDYYYY) MMWDDYYYY) =iy 2znng
01011583 12312013
™ Firm ik £z butor

.S‘mplgﬁed Water Allocation Model (SWAM)

Input Summanes and Outputting D H E C
Hode: Mode  Reservai | Output | S w |
. Priorities  Locations r Specs i
" Prior Appipiations Ll

W Fowan Wae Sgm PRt lh PROTEC] PROSFLE

Run {ctrl R} Input & Cutput
I AF. AFM. AFD I WE. MZD. CFS ™ m3. m3fd mi's

IR: Than
[Chinguagin)

\ GG Indian Impart from
Cl e
W Batesburg- -
Legzburg -

Water User
Main ] Water Usage  Source Water ]Reh..wn Flows ]

(!I'R.Em.rpll:: Source Water Type Diversion Priority Date
ECINSAIahston IR:THEN _ Moetn Fork Edist - R * Direct River Location (mi)
[.Savarna:"- I:clg] River (w! Chinquapin) / Tnomas C. Fink P& o~ ir 51
‘;’r South Fork Edisto q\‘ o~
. River
" Maingtem) Tempies Black Cresk Groundwater
h " Baech Creek
IR Tii2 fag Branch Lightwaod Diversion Permit Limit I Seasonal Permit
(Besch) ¥nots Creek Capac'rty
Sm e [ Mini Flow Requirements
IR Sn‘nfl WG | R Holmes & McTler Cresk | 10000 | 10000
& v o o
MIII Creek Close
IF:Tan 6 E
'Suum Fclrt]
3ganer
) IR: Springfiel
it Ce-:larcreeldﬁ BEV "\ Grain Co
— e Cay ook mmE""FJ . FLmI o
Moo mmmmmem e L Sreel = Gootlang . ,
IN- JM Hub2 r . Creek
m Zoron_\geoe Q
=0 F: Balate, =
EDOIE v . \ R
i wanner 33 q& Swar|
)
Pclm:l Evap {,
amoyro 1|
I' T ur [
= nngnelcl Er
INC New Industry IR Fiver Q\ _,,AW
s , Identifying Motes:

. mm

Iﬁ =n|| Sal'dﬂ'B&

Iﬁ::r'dlllarr\s\\]r/ \ m \} ,anm W V\ t—l.:}_ }\__;_\‘I-'

i Mode Output | Reservoir Output | Flow Gage Output | Aquifer Output | ®
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Periad Simulation Type
Start Date EndDate T e © Bror Anamatztons
MWDDYYYY) | (MMWDDYYYY) [——— [ e Run (etrl R)
01011983 1IN
I A Yield Ca uBtor
IR Than
(Chinguagin)
\ c: Indan lmpart from
] -
W Batesburg- - ”
|R: TRan Legzburg -
(Tempies)
ECWSA/ohnston IR:Tian  Modth Fork Edisto IR: IR
Sawvannahy {bog)  Rbwer (w! Chinquapin) / Thomas C. Pk °Y

« Mtz — [Black Creak
" Baech Creek
IR T Fag Branch Ligntwaod
Srm . [Beacn) Knats Cresk
R S Wi | R Holmes & Q\‘ METlesr Cresk
. . mu Creek
IR Titan
(Enaw) IF:Tan 6 EDO
% 'Suum Fclrt]
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= ! !
[— cdgm;'"ﬂ”"'“’ : A
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)
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Rop Tetee

i Mode Output | Reservoir Output | Flow Gage Output | Aquifer Output |

Specify the Return Location

.S‘mplgﬁed Water Allocation Model (SWAM)

: 7
/' =oum Fork Emsta
» River

Q¥

Q¥

@ Y

Input Summanes and Oumtﬁhg
Hode Node Reservoi Qutput
Priorities  Locations specs
Input & Output

I AF. AFM. AFD [ G, MED, CFS
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__,U

20

it
.

Water User
Main ] Water Usage ] Source Water Return Flows
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Al SonE

T\ R
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Run the Model Scenario

p—— Simplified Water Allocation Model (SWAM) Input Summaries and Quiputting
S e
lotion Feriod Simulation Type Nﬂﬂ! L Hll!! Reservoir  Output
) - Priorities  Locations  Accounts  Specs LA
Start Date End Date # Monthhy Planning £ Frior Appropriations,
W (MRVDDYYY) (MRVDDIYYYY) 1™ Dsily Flanning ¥ Riparian Watar R Run (ctrl R} Input & Output Units
oubnes 12an T AF.AFM.AFD & MG, MGD, CFS I m3, m¥d, mis
\ I Firm Yieki Calculaior
IR: Titan
@ (Chingquapin) SWAM
i‘ &0 Indian Import from Salud|
il N
@ a ‘ WS Batesburg- . Simplified Water Allocation Model
T - Le&hurg
IR: Titan
a {Temples) (S WAﬂd)
i} . : c
ECWSA/Uohnston IR‘E Titan R_Nnn_h Fork Edisto R (Click on button:)
: / :
@ ‘|.Savannar:r; ( ug} wer (w! Chinguapin) /' Thomas C. Fink
South Fork Edisto D “”““ Cresk
River Cancel
. [Mainstem) Temples Creek Black Greek
‘y " Beech Gresk "
@ IR.Tiiai’ pog Sranch Kt‘ighl\guk (
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~— Sha\ﬂ Crnek ! ) ' |
@ IR: Smith WG III IR: Holmes & Son q\‘ MeTier Creek i’ ced
" ¥ Simulation Year = M
IR: Pebble
[ MiII Creek = Tien o 10 C’“"
IR Titan DC ! n{ W !
(Shaw) _IR: Titan & = Caw Caw
. (South Faork) Swamp
ean Swamp __'WsiNerh W3: Orangebu
Cresk e =0008 IR: Galhoun =
DC agener A Limestone
W , " IR: Springficld of EDO0D, CI’“Ek d
Aiken l:ndar CrnEHRF Tﬂ Gra in Co — Ly IR: Haigler
KY-TN C! la‘y £ Imp) urtlicl
Export to R T Vi % ucky Spnng | .
PP —— : o Gondland IR: Norway N {GC: Oranpeburg IR: Cetion Lane
g IN: JW Hub ol
IR:
unler Branth ' ‘ Millwaod “ Four Hole
— Swamp
EDO03 F{ Elcl 151
;::r‘;x; B Wilow Goadbys Swamp
s b=t
IR: Walther 3 p g WL P .
\ Swam; rovidence
P 62 Swamp
Pund Brapkh Cow Castle
SITONE RNy Creek - IR Wills hire:
v Caoper Epop ShadI)'RvaE
1R: Turf v " Natray Swame
pur ' R:

R=Springfiskd
AT

\ ? 7 A ALY
£
Gray rangeturg Cﬁj

[RUET®]| Node Cutput | Reservair Qutput | Flow Gage Gu‘tpu‘t | Aquifer Output |
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Build a Shortage Plot for the New Industry

— Simplified Water Allocation Model (SWAM)
Palette S ode = mode  meeenma @ ou 4
Simulation Period Simulgtion Type
Start Date End Date # Monthty Planning £ Prior A ppropriations. =
- 5 | EPROTECT TROSTER
(MMDDIYYYY) (MM/DDIYYYY) 1~ Dsity Flanning " Riparian Water Rights Run (ctrl R) Input & Output Units
=7 01401/ 1983 123172013 I Short Tenm Foer=c=cting ~ AF, AFM,AFD & MG MGD, CFS 1 m3, m¥d, m3¥s
‘; 1™ Firm Yield Calouabr
IR: Titan
(Chinguapin)
\  GC: Indian Import from Saleda X
q‘\‘ Teail e Output Plotting
@ . W5: Batesburg- L "
IR: Titan ~— Lessturg - Node: Output Parameter
{Templss)
IN: Mew Industry ;I I Shortage (MGD) ;I
ECWSA/Johnston IR: Titan _ North Fork Edista T IR Walter
(Savannah) Ihug} River (w/ Chinguspin) Thomas C. Fink  Rawl &S
A resk Flot Type
South Fork Edisto i i -
-------- . River [y = Cleal ' " Time Series
T “+_ [Mainstem) Temples Creek ' Black Creek . = ance
& p Links " Exceedance
Eeech Cresk
IR: Kyzer
IR: mag o8 Branch Lightwiood p
(Beech) ‘y Knots Craek Create
Shaw Crnek < namic
_ ) ’ Dvplot Close
IR: Smith W5 ||| IR: Holmes & San MecTier Greek Cedar Creek 3
o IR: Pebble E’ ot : =
nl MiII Creek T o 1 C’“" ! IR: Dak Lane
IR Titan ! n{ o y !
(Shaw) _IR: Titan 3 Caw Caw |
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ean Ewamp _ WE: North W5: Orangeburg
—_— ) Cresk g3 = IR: Calhoun
- DC agener Limestons
we IR: Springfisid y EDOCR Crnek ! 'l-
_ﬂik‘éﬁ CndarCrneklﬂ M Grain Co 5 - 22 J IR: Haigler
KY-TH G 4 Im| Furtiich - i
Export to = X clc:ky Sprlng cl | .
#mmm—————————— " iﬁ D 1’ _ Goodland jg. Norway N GC: Orangeburg IR: Gotton Lane
—— Tz JW Huby Craek 3 i
IR: 1
unter Branth ‘V q Millwood “ Four Hole
. 4 — Swamp -
%y ool R- Bl \ \
\ Swam 1D Willow Goodbys Swamp
™ =i -
IR: 'Nahher Crock Backmang 2T
5 h r Swamp Prg\ridenc:e
Pund Brapth q\‘ ‘y &2 Cow Cacile wamp
ELg Creek - IR: Willshirz
" Caoper Epog ShadLIRvaE
IR T ‘z..—-h 15 Nosy Swamp ! -
: —
Fur ‘ IR: ~ AN
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PP -' Gray W, JrEngseu -

i« Main Node Output | Reservoir Cutput | Flow Gage Output | Aquifer Output
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Build a Shortage Plot for the New Industry

Simplified Water Allocation Model (SWAM)

Node

Input S ummnaries and Outputting

[ —

y . output
5 T
et U3 i D Priorities  Locations  Accounts  Specs m
Start Date End Date i~ Monthly Flanning " Prior A ppropristions g L
(MM/DDIYYYY) (MM/DDIYYYY) ™~ Dty Planning W Riparizn Water Rights Run {ctrl R) | TREE T EFROTECT TROSTER
01/01/1583 123172013 1", Shert Temn e g " AF, AFM.AFD & MG, MGD, CFS ™ m32, m3id, mdis
" Firm Yiek Calcuator
IR: Titan
(Chinguapin)
&C: Indlan Import from Saluda
."
.
WS: Batesburg- .~
) Leasburg —2* IN: New Industry Shortage (MGD)
IR: Titan =
(Temglzs} 1.0
0.2
ECWSA/Johnston IR:Titan _ Morth Fork Edista IR: Walter P. 0.8
(Sawannah) fhﬂﬂ} River {w/ Chinquapin) masC Fink RawI&Sons 0.7
0.6
South Fork Edisto D“”“” Cresk 05
- Riwer 0.4
*,_(Mainstem| \Temples Craek Black Creek 0.3
Beach Cresk
IR: Kyzer 0.z
‘y IN: Gastan 01
Hog Branc:h : .
IR: Tit Lightwood 0.0
{B,EEQTH Knots Cresk q% mmﬁm;gg;gumssm:ﬂ
5"'“5“?3" ’ IR: Bull Swamg o R A A R A B A ol
) A @ A @ @ & B @ @ @ @ % & ® o8 @
SSS3S33S38SSS33S5S3 38
IR: Smith W& ||| IR: Helmes & Son q& MzTier Creek Cedar Greek B“'EISE';:'“P i Date
i IR: Febble] E g
MiII Creek e Tian o 1 c’““ IR: Oak Lane
IR_TIan coo "( " ) i
(Shaw) IR-Titan & .
{South Fork) Gsa;‘a%“
. ean Svfamp WS North WS: Oran
y : igeburg
q% Cresk s E000s IR: Calhoun
agener Limestons
Ws: IR: Springfickd EDOD8, Creek
Aiken Cedar Creekl'T: Tﬂ Grain “o 0 1 IR: Halgler
FO-TH Clay Imp) urtlic! '
Epertte S ‘V Goodland ! IR: Goﬂnn Lane
P 0diand o yorway GC: Orangeburg
L IM: I Hub r Craek
ulmer Branth Milﬁﬁod Four Hole
0 Swamp
Loy ool R: Bola \ \
\ Goodbys Swamp
IR: Walther 7
"__/’— Frovidence
q Fond Bragt &2 Cow Casﬂe Swam
‘ IR: Willshire
‘r Cuu-per EDO0 Shad:.r Gruve y
IR: Turf T q%
S 3pel Brmn
¥ l l IR:
) Y A &, i OFrEEe \

Main Mode Output | servoir Qutput | Flow Gage C |
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Shortages are Also Listed in the Node Output Table

A B AK AL AM AN AD AP AQ AR AS AT AU AV AW AX AY AZ

Output . . Storage .

Permit Ditch Storage Withdraw Permit

Limit Capacity Capacity al Permit Limit

1 Priority Rank Reach Location (MGM) {CES) {MG) (MGI) Priority Rank Reach Location (MGM)

IN: New
2 Industry 58 Mainstem 51 10000 10000 0 325829 IR: Springfield Grain Co Totals 20000
GW Return Evap GW
Physically Legally Storage Pumping Demand Shortage Flow Release Losses Physically Legally Storage Pumping

3 Date | Avail. (MGD) Avail. (MGD) Diverted (MGD) (MG) (MGD) (MGD) (MGD) (MGD) (MGD) (MGD) Avail. (MGD) Avail. (MGD) Diverted (MGD) (MG) (MGD)
4 Min 50 50 9 0 0 9 0 9 0 0 35 35 0 0 0
5 Max 1346 357 36 0 0 36 0 14 0 ] 1382 378 3 0 ]
6 Avg 308 250 19 0 0 19 0 11 0 0 315 257 0 0 0
7 1/31/83 416 323 9 0 0 9 0 9 0 0 434 336 0 0 0
8 2/28/83 533 357 10 0 0 10 0 10 0 0 553 372 0 0 0
9 3/31/83 726 323 9 0 0 9 0 9 0 0 751 340 0 0 0
10 4/30/83 698 333 14 0 0 14 0 il 0 0 719 350 0 0 0
1 5/31/83 385 323 23 0 0 23 0 13 0 0 393 336 1 0 0
12 6/30/83 418 333 30 0 0 30 0 13 0 0 420 347 1 0 0
13 7/31/83 314 314 36 0 0 36 0 13 0 0 306 306 1 0 0
14 8/31/83 339 323 34 0 0 34 0 14 0 0 335 335 1 0 0
15 9/30/83 323 323 28 0 0 28 0 14 0 0 326 326 0 0 0
16 10/31/83 243 243 18 0 0 18 0 13 0 0 251 251 0 0 0
17 11/30/83 214 214 9 0 0 9 0 9 0 0 226 226 0 0 0
18 12/31/83 440 323 9 0 0 9 0 9 0 0 458 336 0 0 0
o 1731/84 361 323 9 0 0 9 0 9 0 0 378 335 0 0 0
20 2/28/84 424 357 10 0 0 10 0 10 0 0 442 3 0 0 0
21 331784 523 323 9 0 0 9 0 9 0 0 542 337 0 0 0
22 4/30/84 500 333 14 0 0 14 0 il 0 0 517 348 0 0 0
23 531/84 764 323 23 0 0 23 0 13 0 0 779 339 0 0 0
24 6/30/84 247 247 30 0 0 30 0 13 0 0 244 244 1 0 0
25 7/31/84 379 323 36 0 0 36 0 13 0 0 373 336 1 0 0
26 8/31/84 399 323 34 0 0 34 0 14 0 0 397 336 1 0 0
27 9/30/84 264 264 28 0 0 28 0 14 0 0 265 265 1 0 0
28 10/31/84 333 323 18 0 0 18 0 13 0 0 344 335 0 0 0
29 11/30/84 322 322 9 0 0 9 0 9 0 0 338 338 0 0 0
30 12731784 369 323 9 0 0 9 0 9 0 0 386 336 0 0 0
H 1/31/85 374 323 9 0 0 9 0 9 0 0 390 336 0 0 0
32 2128185 522 357 10 0 0 10 0 10 0 0 541 kT4l 0 0 0
33 3/31/85 263 263 9 0 0 9 0 9 0 0 277 277 0 0 0
34 4/30/85 247 247 14 0 0 14 0 il 0 0 257 257 0 0 0
35 5/31/85 187 187 23 0 0 23 0 13 0 0 188 188 1 0 0
36 6/30/85 226 226 30 0 0 30 0 13 0 0 222 222 1 0 0
37 7/31/85 247 247 36 0 0 36 0 13 0 0 237 237 1 0 0
38 8/31/85 238 238 34 0 0 34 0 14 0 0 230 230 1 0 0
g 0 0 0 0 0 1 0 0

50 9/30/85 g 178 28 176 176

28




Add an Instream Flow Object from the Palette

it | Fow Gage Output | squier output. T



Specify the Instream Flow Amount and Target Stream

——

L7 .
W a5
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) Cocp!r EDO sna.a; Grove ‘
(= G'gy . a

Instrearmn Flows
Water Right

FEE ;5| Sl
D2

Scwmal
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Penny .
4 &
Close \
_'5:‘ Sears Blu Hatcnery
7
= \ /
3‘_% /

ik Main Mode Output | Reservoir Output | Flow Gage Output | Aquifer Output | ®



Run the Model Scenario

p—— Simplified Water Allocation Model (SWAM) Input Summaries and Quiputting
S e
lotion Feriod Simulation Type Nﬂﬂ! L Hll!! Reservoir  Output
) - Priorities  Locations  Accounts  Specs LA
Start Date End Date # Monthhy Planning £ Frior Appropriations,
W (MRVDDYYY) (MRVDDIYYYY) 1™ Dsily Flanning ¥ Riparian Watar R Run (ctrl R} Input & Output Units
oubnes 12an T AF.AFM.AFD & MG, MGD, CFS I m3, m¥d, mis
\ I Firm Yieki Calculaior
IR: Titan
@ (Chingquapin) SWAM
i‘ &0 Indian Import from Salud|
il N
@ a ‘ WS Batesburg- . Simplified Water Allocation Model
T - Le&hurg
IR: Titan
a {Temples) (S WAﬂd)
i} . : c
ECWSA/Uohnston IR‘E Titan R_Nnn_h Fork Edisto R (Click on button:)
: / :
@ ‘|.Savannar:r; ( ug} wer (w! Chinguapin) /' Thomas C. Fink
South Fork Edisto D “”““ Cresk
River Cancel
. [Mainstem) Temples Creek Black Greek
‘y " Beech Gresk "
@ IR.Tiiai’ pog Sranch Kt‘ighl\guk (
=y Beech ‘ ats Cress
~— Sha\ﬂ Crnek ! ) ' |
@ IR: Smith WG III IR: Holmes & Son q\‘ MeTier Creek i’ ced
" ¥ Simulation Year = M
IR: Pebble
[ MiII Creek = Tien o 10 C’“"
IR Titan DC ! n{ W !
(Shaw) _IR: Titan & = Caw Caw
. (South Faork) Swamp
ean Swamp __'WsiNerh W3: Orangebu
Cresk e =0008 IR: Galhoun =
DC agener A Limestone
W , " IR: Springficld of EDO0D, CI’“Ek d
Aiken l:ndar CrnEHRF Tﬂ Gra in Co — Ly IR: Haigler
KY-TN C! la‘y £ Imp) urtlicl
Export to R T Vi % ucky Spnng | .
PP —— : o Gondland IR: Norway N {GC: Oranpeburg IR: Cetion Lane
g IN: JW Hub ol
IR:
unler Branth ' ‘ Millwaod “ Four Hole
— Swamp
EDO03 F{ Elcl 151
;::r‘;x; B Wilow Goadbys Swamp
s b=t
IR: Walther 3 p g WL P .
\ Swam; rovidence
P 62 Swamp
Pund Brapkh Cow Castle
SITONE RNy Creek - IR Wills hire:
v Caoper Epop ShadI)'RvaE
1R: Turf v " Natray Swame
pur ' R:

R=Springfiskd
AT

\ ? 7 A ALY
£
Gray rangeturg Cﬁj
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Build a Shortage Plot for the Instream Flow Object

&

le@QO @S

Simplified Water Allocation Model (SWAM)
Feriod Simulgtion Type e = Seenunte e
Start Date End Date 1= Monthty Flanning £, Prior A ppropriations.
(MRVDDYYYY) (MM/DDIYYYY) I Dsily Flanning I Riparizn Water Rignts Run (ctrl R) | Input & Output Units
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Build a Shortage Plot for the Instream Flow Object
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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



Edisto River Basin
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