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Presentation Outline

* Project Background and Status

 Model Calibration/Verification
 Calibration/Verification Philosophy and Approach

e (Calibration Results and Discussion

e (Qverview and Demonstration of Pee Dee Basin Model



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 a 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 — Pee Dee Basin

Data Collection

- Streamflow, M&I and ag
withdrawals, discharges,
precipitation, reservoir
operations, interconnections,
facility operation dates, etc.
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1. Data Collection,
Organization and Analysis

2. Model Framework
Development

3. Unimpaired Flow
Development

4. Model Development and
Calibration

5. Baseline Model
Development and
Documentation

6. Training




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



Pee Dee Basin — SWAM Framework
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Figure 4-1. Pee Dee River Basin SWAM Model Framework

Model Objects

Tributary
Discharge
Reservoir

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

Water User Objects

Municlpal Import or Export

Agriculture (Irrigation) 7777777 (Interbasin Transfer)

Thermoelectric or Nuclear 6 L Discharge from a
Groundwater User*

Industrial or Mining ) .
* The associated Water User Object does not

R have a Surface Water Withdrawal.

Golf Course (Irrigation) 4 !




Modeling Report and Other Documents

http://www.dnr.sc.gov/water/waterplan/surfacewater.html
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Pee Dee 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

— maijor reservoirs (where levels/storage are available)
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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Basin
Project |USGS Area | River
Gage ID |[Number |Tributary Object Periods of Record [(sg. mi.)| Mile
PDEO1 |021313089 |Fork Creek 8/1976 - 9/1997 24 9
PDED2 |02131320 |Little Fork Creek 10/1950 - 4/2001 15| 2
3/2008 - 12/2012

PDED3 [02131472 |Hanging Rock Creek [10/1980 - 10,2003 24 1

PDE13 PDEO4 [02131500 |Lynches River 10/1942 - 9/1971 661 | 61
PDEDS |02132000 |Lynches River 10/1929 - current 1,044 | 118

PDE16 PDEOG |02129590 |Whites Creek 10,1979 - 9/1995 271 12
PDEOB |02130561 | Mainstermn 11/1990 - current 443 | 12

PDE10 |02130840 |Black Creek 9,/2005 - current 52| 15

PDE11 |02130900 |Black Creek 10/1959 - current 115 29

PDE12 |02130910 |Black Creek 10/1960 - current 172 | 39

PDE17 PDE13 |02130980 |Black Creek 10/2001 - current 446 | 80
PDE14 PDE14 (02131000 |Mainstem 10,1938 - eurrent 1474 | 66

PDE15 |02131010 |Mainstemn 10/1996 - eurrent 1524 | 70

. ‘ PDE15] POE16 [02131110 |Jeffries Creek 3,/2008 - 9/2010 34| 2

PDE17 [02131150 | Catfish Creek 11/1966 - 9/1992 28 3

PDE20 |02135300 |Scape Ore Swamp | 7/1968 - 9/2003 95| 0

. 6/1951 - 6/1966

PDE21 |02135500 |Black River 3/1972 - 9/1992 261 23

PDE22 |02135517 |Pocotaligo River 10/1992 - 9/1995 136 0

PDE23 [02135520 |Turkey Creek 1/2001 - 9/2003 19 3

PDE24 |02135600 |Pocotaligo River 10/1992 - 2/1995 505 7

PDE28 PDE26 |02136000 |Black River 10/1929 - current | 1,213 | 61

(| PDE28 [02135000 |Little Pee Dee River |1/1942 - current 2806 | 78

02135060 | Chinners Swamp 10/2005 - 6/2011 22 2
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Pee Dee River at Pee Dee
USGS Gage 02131000

0 5 10 20

Basin
/ PDE10 Project |USGS Area | River
PDEOG6 Gage ID |Number |Tributary Object Periods of Record |(sq. mi.)| Mile
P PDE01 |02131308 |Fork Creek 8/1976 - 9/1997 24| 9
N PDEOS PDED2 |02131320 |Little Fork Creek ;?:;320 ;:;ig?; 15 2
PDE13 PDE03 [02131472 |Hanging Rock Creek |10/1980 - 10/2003 4| 1
PDE04 [02131500 |Lynches River 10/1942 - 9/1971 661 | 61
© PDE16 PDEDS |02132000 |Lynches River 10/1929 - current 1,044 | 118
S PDED6 [02129590 |Whites Creek 10/1979 - 8/1995 27| 12
* PDEOE |02130561 | Mainstem 11/1990 - current 443 | 12
Q PDE10 |02130840 |Black Creek 9,/2005 - current 52| 15
‘r‘% PDE11 |02130900 |Black Creek 10/1959 - current 115 29
PDE11 PDE12 [02130910 |Black Creek 10/1960 - current 172 39
— PDE17 PDE13 02130980 | Black Creek 10/2001 - current 446 | 80
PDE12 ‘ PDE14 PDE14 [02131000 [Mainstem 10/1938 - eurrent | 1,474 | 66
PDE15 |02131010 |Mainstemn 10/1996 - eurrent 1524 | 70
PDE04 ‘ PDE15] poEi6 [02131110 |Jeffries Creek 3/2008 - 9/2010 34| 2
PDE17 |02131150 | Catfish Creek 11/1966 - 9/1992 28| 3
PDE20 < PDE20 |02135300 |Scape Ore Swamp | 7/1968 - 5/2003 95| 0
’)"6@‘. PDE21 |02135500 | Black River :::::;; ;‘:;:gz 61| 23
'31',& PDE22 |02135517 | Pocotaligo River 10/1992 - 9/1995 136 0
PDE23 |02135520 | Turkey Creek 1/2001 - 9/2003 9] 3
PDE24 |02135600 | Pocotaligo River 10/1992 - 2/1985 505 | 7
PDE28 PDE26_|02136000 | Black River 10/1929 - current | 1,213 | 61
(| PDE28 [02135000 |Little Pee Dee River |1/1942 - current 2806 | 78
PDE41 _PDE41 [02135060 |Chinners Swamp 10/2005 - 6/2011 22| 2
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Monthly Flow Comparison

PDE14 (02131000) PEE DEE RIVER AT PEEDEE, SC (CFS)
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Annual Average Flow Comparison

PDE14 (02131000) PEE DEE RIVER AT PEEDEE, SC (CFS)
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Monthly Flow Percentiles Comparison

PDE14 (02131000) PEE DEE RIVER AT PEEDEE, SC
Monthly Flow Percentiles (CFS)
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Daily Flow Comparison

PDE14 (02131000) PEE DEE RIVER AT PEEDEE, SC (CFS)
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Annual 7 Day Low Flows

PDE14 (02131000) PEE DEE RIVER AT PEEDEE, SC (CFS)
Annual Average Flow
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SWAM Calibration/Validation Summary

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

Modeled Measured

%

Years to

Station (cfs) Difference compare

PDE41 CHINNERS SWAMP NEAR AYNOR 18 21 -15.0% 6

PDE10 BLACK CREEK BELOW CHESTERFIELD 40 43 -7.9% 9

PDE24.25 |POCOTALIGO IVER NR SUMTER & MANNING 495 522 -5.4% 4

PDE21 BLACK RIVER NEAR GABLE 375 386 -3.2% 10
PDEQ5 LYNCHES RIVER AT EFFINGHAM 908 933 -2.8% 31
PDE28 LITTLE PEE DEE AT GALIVANTS FERRY 2,553 2,565 -0.5% 31
PDEO4 LYNCHES RIVER NEAR BISHOPVILLE 481 482 -0.2% 12
PDE23 TURKEY CREEK (HWY 521) AT SUMTER 10 10 0.1% 3

PDEO6 WHITES CREEK NEAR WALLACE 30 30 0.2% 13
PDE02 LITTLE FORK CREEK AT JEFFERSON 15 15 0.4% 16
PDE17 CATFISH CANAL AT SELLERS 21 21 0.4% 31
PDE13 BLACK CREEK NEAR QUINBY 353 351 0.5% 13
PDE26 BLACK RIVER AT KINGSTREE 909 903 0.6% 31
PDE11 BLACK CREEK NEAR MCBEE 127 126 0.7% 31
PDE20 SCAPE ORE SWAMP NEAR BISHOPVILLE 93 92 0.7% 21
PDE14 PEE DEE RIVER AT PEEDEE 9,097 9,031 0.7% 31
PDEO3 HANGING ROCK CREEK NR KERSHAW 25 25 0.9% 21
PDE12 BLACK CREEK NEAR HARTSVILLE 182 180 1.0% 31
PDE16 JEFFRIES CREEK ABOVE FLORENCE 34 33 1.8% 4
PDEOS8 PEE DEE RIVER NR BENNETTSVILLE 7,416 7,251 2.2% 24
PDE15 PEE DEE RIVER BELOW PEE DEE 7,990 7,804 2.3% 18
PDE22 POCOTALIGO RIVER AT SUMTER 193 183 5.5% 4
PDEO1 FORK CREEK AT JEFFERSON 29 26 9.4% 15

} >5% difference

>

\

G

>

5% or less diff.

1% or less
difference

5% or less diff.

>5% difference



SWAM Calibration/Validation Summary

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:

— 8% and 16% on the Great Pee Dee River;
— 2% t011% on Black Creek

— 15% to 33% on the Lynches River

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



Pee Dee River Basin

BASELINE MODEL AND USES




Baseline Model

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

* Most demands reflect 2004-2013 averages

e Estimated hydrology from 1929 to 2013

* Inactive users are not included

e Users on tidally-influenced areas 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&I permittee on the Lynches River
e Demand =20 mgd

* Consumptive Use = 50%
(return to Lynches River)

Is there enough water to
support the new user?

Does the new withdrawal
cause shortages for
downstream users?




Add Industrial Water U Object f the Palett
= : . Input Summaries and Outputtin
Object Simplified Water Allocation Model (SWAM) P ipurting
Palette .
Simulation Period Simulation Type . it Hode  Reservoir  Output
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Start Date End Date * Morthly Planning ™ Prior Appropriations.
(MMDDYYYY) (MM/DDIYYYY) ~ Daity Planning % Riparian Water Rights Run (ctrl R) | Input & Output
01/o1M9e3 I 120312013 I Short Term Forecasting " AF, AFM, AFD & G, MGD, CFS  © m3, m3/d, m3s
" Fim *ield C alculator
IR: O'Tuel
WS?JZE"‘ D) e
Creek
IR: Turf
Gonnechorts Mainstem
(Great Pee Dee) Whites
Pageland Creek
IWiP:
’ Phils Creek
( Crooked
Cresk
Lynches Thompson ‘ ‘
River 6 W3
IMP: Cheraw B
MI: Hansaon Hucklebery MI: '
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(Brewer) e 1
= o
Juniper GC Cheraw IM: Domtar 5
Creek
MI: Martin 7
Marietta
Cedar 8 IR: Richard
Ragers
Cresk 30561
! S
'- 9
Little Lynches IR: IN:
River IN: Galey & Lord Carolina Mohawk
— : Boagy Plantaticn
Robinson
IMP:
; Buck
IN: Mucer . . ! Roger's Cresk Sw:cmp
Hanging IR: Belger Hurricane .
Rock Creek - Back Branch
Swamp
W5
" Florence
0 ws: w
' Bishopville E‘z’g&‘e 2
! 3 el
LCW&SD W 4 IR- Dargan / Catf
Import Lamar *ib " . ) WS Cres
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d an Industrial Water User Object from the Palette

. . . Input Summaries and Outputtin
Simplified Water Allocation Model (SWAM) P tputting
. 5 A . - Node Node Reservair Output
Simulation Period Simulation Type Priorities Locations  Accounts Specs
Start Date End Date % Monthly Planning © Prior Appropriations
(MIM/DDAYYY) {(MM/DD/YYYY)  Daily Planning % Riparian Water Rights Run (ctrl R) | __ Input & Output
01011983 I 12132013 " Short Term: Forecasting ™ AF,AFM, AFD & mG, MGD. CFS [ m2, m3d, m2¥s
" Fim *ield Calculator
IR: O'Tuel
Wesifield
Creek q&‘ hé?_:eﬁ
IR: Turf =
Connections ’ Mainstem
; r (Great Pee Dee) Whites
Pageland Q\ ‘
Lynches Thompson ‘ (
River :
Crask IME: [
Wi Hanson ’ Huckleberry
(Jefferson) r Branch m v
W/ 4l
Juniper GC:- Cheraw IN: Domtar
Cresk
MI: Martin ’ I
N [30500]
3 IR: Richard
Raogers
) 30561 s
q&‘ ‘

Carolina Mahawk

Plantation
' ; f P
p Buck
IM: Nucor ‘ ! Roger's Creek Swl;cmp
IMP: "
Back Hurricane ’
Swamp Branch
WS )
‘r’ Florence 4 °

IR Dargan/ *1t‘

) WS: Cre
e i‘ Marion

Hanging
Rock Creek

W5
(Catawba) Lamar
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Add the New User in the Water User Dialogue

Simplified Water Allocation Model (SWAM)

Input Summaries and Outputting

Output

Specs

™ m3, ma/d, m3s

IR: O'Tuel

Marlooro

IR: Richard
Rogers

)

awik

. . - A . Mode Node Reservoir
Simulation Period Simulation Type Priorities  Locations  Accounts
Start Date End Date * Monthly Planning " Prior Appropriations.
(MMWDDAYYY) (MM/DD/YYYY) “ Daily Planning * Riparian Water Rights Run (ctrl R) Input & Output
| 0/01/1983 | 12312013 ™ AF, AFM, AFD % MG, MGD, CFS
" Fimn “ield Calculator
Water User £
Main | Water Usage ] Source Water ] Return Flows ]
Delete .
Node [ Multiple Sources of Water?
Supplemental Supply /Demand Alternatives
[ Conservation [ Transbasin Import
MI: Hanson " Recapture Reuse [~ Water Exchange
{Jefferson)
[~ Ag Transfer
Comments:
WI: Martin
harietta
@ “‘
Little Lynches
River
IMP:
gg Buck
Hanging
Rock Creek L
WS
Flc:-rence
i
LCW&ESD)
Import e — = -
Lamar '\.L;J? - W
(Catawiba) 4 '\ IR: Rogers Hartsville IR I‘T’?J:vfs

wmmXﬁx%



Specify Water Use
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= . : Input Summaries and Outputtin
Simplified Water Allocation Model (SWAM) P fputting
Simulation Period ———— Simulation Type F::r‘i';es l::i’:“ . mm’: 2:::1:!: m
Start Date End Date % Monthly P lanning ™ Prior Appropriations ahf
(MMDDAYYYY) (MM/DDIYYYY) “ Daily Planning * Riparian Water Rights Run (ctrl R) ‘ _____ input & Output
/01198 [ inmaimad - , )
| Water User 52 | |MC. MGD, CFS T m3, m3/d, m3is
Main Water Usage lSource Water ] Return Flows ]
Monthly User Distribution Annual Baseline Usage Input Format
&M I IR: O'Tuel
anua Total Use Distribute * monthly means
" max C 6 c Maked
imeseries Creek
" Agriculture (MGY)

Manthly Baseling

Monthly % Indoor Y CU %o CU

Usage Use Indoor Outdoor
Jan 20 100 50 0
Feb 20 100 50 0
20 100 50 o}
20 100 50 o}
20 100 50 0
20 100 50 0
20 100 50 0
20 100 50 0
20 100 50 0 IM: Domtar
20 100 50 ]
20 100 50 0
20 100 50 0

IR: Richard
Rogers

IMP:
Roger's Cresk SBWL;kap

Hang
Rock
Flnreﬁce
i 3147 - - DETyatTE
! lTI Bishopville Creek v
LCWESD W IR: Dargan Ca
Import L i e W5: Cr
(Catawba) Amar : p Marion v
" 7 : ; e e % 7 N
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Specify Source and Withdrawal Location

. 3 - Input Summaries and Outputtin
Simplified Water Allocation Model (SWAM) P fputting
S-S — ] ] ]
Start Date End Date * Monthly Planning  Priar Appropriations. b
(MMDD/YYYY) [|“ M/DDYYYY) “ Daily Planning * Riparian W ater Rights Run (ctrl R) ‘ Input & Output
| ki Water User @tﬂ;. MGD. CFS  © m3, m3/d, m3s
Main | Water Usage Source Water | Return Flows |
Source Water Type Diversion Priority Date IR: O'Tuel
¥ Direct River Location (mi)
Lynches River . 25 Maked
| " Reservoir | Creek
" Groundwater
ites
Eek
. - PR . IMP:
[():amersgi Permit Limit ™ Seasonal Permit Phils Cresk
pac P i
[ Minimum Flow Requirements
| 100000 | 100000
(CFs) (MGM)
IN: Damtar
M
6 IR: Richard
i
IMP:
3 Roger's Creek SEI\'L;\cmkp
Rg!:kng Identifying Motes:
Florence
I%I Bishopville B— . Coresk v @
! Prestwood IR: Dargan/
LCW&SD ) C
Import L:n?ér @ R L Lake . + ws: P
(Catawba) ' IR: Rogers Hartsville =\ Marion T
: -' : ; T P N ¥ ) 7 i




Specify Source the Return Location
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Simplified Water Allocation Model (SWAM)

Input Summaries and Oulputting

Mode Node Reservoir Dutput
Accounts Spacs Bs

Input & Output

Simulation Period Simulation Type Priorities  Locations
Start Date End Date f* Monthly Planning ™ Prior Appropriations
(MMDDNYYY) (MM/DDIYYYY) “ Daily Planning * Riparian Water Rights Run (ctrl R) ‘
01/011158 | T
| Water User @

Main ] Water Usage ] Source Water Return Flows

Return Flow Locations

Receiving Stream: |
Lynches River j

* single point

" multiple points

Hang
Rock

MG, MSD, ©FS  © m2 m3/d, ms

IR O'Tuel

N4

IMP:
Phils Creek

IR: Richard

IMP:
Roger's Cresk Sa:cmkp

! EIRL Bishopville
! 3
LCW&SD )
Import Ws:
(Catawba) Lamar

P T . N




Run the Model Scenario
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Simplified Water Allocation Model (SWAM)

Simulation Period

Simulation Type

Mode Mode Reservair Output
' Priorities  Locations Accounts Specs N

Input Summaries and Outputting

Start Date End Date i* Monthly Planning  Prior Appropriatig
(MMDDAYYY) (MM/DDIYYYY) * Daily Planning ¥ Riparian Water Hil Run (ctrl R) Input & Cutput
| (M/01/1983 | 123203 O OAFAFM, AFD 5 MG, MGD, GFS T m2 mad, m¥s
" Fim *ield Calculator
IR: O'Tuel
Westfield
Creek Q\‘ réakeg
IR: Turf i
Connections \, . Mainstem
LT ) (Great Pee Dee) Whites
— Creek
SWaAM 23 IMP:
Phils Creek
Crooked
2 a . Cresk
Lynches Simplified Water Allocation Model \ .
iver :
(SWAM) Q
MI: Hanson ¥
{Jefferson) E g Hanson
) (Click on button:) Marlboro Lake
Wallace
\ Cancel -
IM: Domtar
MI: Martin I)
; Buffalo
Marietta Cresk
[aosta]
‘y 3 IR: Richard
Rogers N
Simulation Year = M
gl‘l‘lllh
Little Lynches IR: IN:
River . ~= IN: Galey & Lord Carolina Mahavik
Haile Mew User PN: HB
Rabinson

Hanging
Rock Creek

WS
Bishopville B'-:::llrs:;ﬂ:l:\e
3
LCW&SD _ ;
Immmmart ame @ e WS
Lamar .
tﬁcm ) 5 7 IR: Rogers Hartsville
T o

@IR: Belger

Q¥

Booay Plantation
Swamg (M) ) ; .
IN: Nucor QE‘ Roger's Cresk SE,";cmkp
IMP:

Hurricane
Branch




Build a Shortage Plot for the New User

Object
Palette

R4

|eQ O @S

. . . Input Summaries and Ou
Simplified Water Allocation Model (SWAM) P ?
. 5 A - - Node Node Reservair Outpu?
Simulation Period Simulation Type Priorities ~ Locations  Accounts Specs
Start Date End Date % Monthly P lanning ™ Prior Appropriations
(MIM/DDAYYYY) (MM/DDYYYY)  Daily Planning * Riparian Water Rights Run (ctrl R) | Input & Output
| 01/01/11983 | 1203172013 [”" Shost Tem Forecasting £ AF, AFM, AFD & MG MGD, CFS  © m2, m3/d, m¥s
 Fim *ield Calculator
IR: O'Tuel
e Q&E s
Creek
IR: Turf
Connections ’ Mainstem
' ' (Great Pee Dee) Whites
Pageland Cresk
INAP:
\ ’ Phils Creek
( Crooked
Creek
Lynches Thompson ‘ ‘
River Creek [ WS
Black IRgE: Cheraw
MI: Hanson Creek ’ Hucklebemry : r
(Jefierson) Branch 28550 4 Hanson
. ’ i Marlboro Lake
Little Fork IN: Hanson Wallace
{Brewer)
Juniper GC: Cheraw IN: Domtar
Cresk
MI: Martin 7
Marietta
- 30500
Cedar 3 IR: Richard
Rogers
Creek 30561 s
!
/ 2
Little Lynches IR: IN:
River IN: Galey & Lord Carolina Mohawk

Haile Mew User

Hanging IR: Belger
Rock Creek %
i
| WS
! 472 Bishopuills
! 3
LCWESD ) -
Import LWS' *it‘"' -
(Catawba) amar L

S/ W/

Boagy Plantation
Swamp (M) " -
IN: Nucer q% Roger's Creek SEIWL;cmkp
IMP: !

Hurricane "
Branch
WS

AN e N
\



Build a Shortage Plot for the New User
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Simplified Water Allocation Model (SWAM)
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Build a Shortage Plot for the New User

Simplified Water Allocation Model (SWAM)

Simulation Period

Start Date End Date
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" Daily Planning
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Shortages are Also Listed in the Node Output Table

A B I NJ MK ML M MM MO NP NQ MR NS NT MU NY
Output ) ) Rt?sewoir
Diversion Storage Withdraw
Priority Permit Limit ~ Capacity Capacity al Permit Priority Permit Limit
Rank Reach Location {MGHM) (CES) {MG) {MGHM) Rank Reach Location {MGHM)
IN: New User 52 /nches Riwv 25 100000 100000 0 IR: Belger 1) mches Riv ki 10000
Legally River Groundwater Return Physically Legally River
Physically Avail. Demand Withdrawal Withdrawal Shortage Flow Avail. Avail. Demand Withdrawal

Date | Avail. (MGD) (MGD) (MGD) (MGD) Storage (MG) (MGD) (MGD) (MGD) (MGD) (MGD) (MGD) (MGD) Storage (MG)
Min 13 13 20 13 0 0 0 [ 9 9 0 0 0
Max 967 967 20 20 0 0 7 10 1097 357 0 0 0
Avg 177 177 20 20 0 0 0 10 192 158 0 0 0
731701 45 45 20 20 0 0 0 10 43 43 0 0 0
8/31/01 26 26 20 20 0 0 0 10 21 21 0 0 0
9/30/01 22 22 20 20 0 0 0 10 16 16 0 0 0
10/31/01 22 22 20 20 0 0 0 10 16 16 0 0 0
11/30/01 25 25 20 20 0 0 0 10 19 19 0 0 0
12/31/01 32 32 20 20 0 0 0 10 27 27 0 0 0
1/31/02 74 74 20 20 0 0 0 10 75 75 0 0 0
2/28/02 87 87 20 20 0 0 0 10 30 90 0 0 0
33102 81 81 20 20 0 0 0 10 84 84 0 0 0
4/30/02 86 86 20 20 0 0 ) 10 89 89 0 0 0
h/31/02 37 37 20 20 0 0 10 32 32 0 0 0
6/30/02 17 17 20 17 0 0 8 11 1" 0 0 0
731702 13 13 20 13 0 0 7 9 9 0 0 0
8/31/02 17 17 20 17 0 0 9 11 11 0 0 0
9/30/02 54 54 20 20 0 0 10 53 53 0 0 0
10/31/02 61 61 20 20 0 0 : 10 62 62 0 0 0
11/30/02 121 121 20 20 0 0 0 10 131 131 0 0 0
12/31/02 171 171 20 20 0 0 0 10 185 185 0 0 0
1/31/03 139 139 20 20 0 0 0 10 150 150 0 0 0
2/28/03 295 295 20 20 0 0 0 10 324 324 0 0 0
3/31/03 729 729 20 20 0 0 0 10 820 323 0 0 0
4/30/03 530 530 20 20 0 0 0 10 595 333 0 0 0
531703 199 199 20 20 0 0 0 10 215 215 0 0 0
6/30/03 208 208 20 20 0 0 0 10 229 229 0 0 0
7/31/03 259 259 20 20 0 0 0 10 285 285 0 0 0
8/31/03 229 229 20 20 0 0 0 10 252 252 0 0 0
9/30/03 70 70 20 20 0 0 0 10 70 70 0 0 0
10/31/03 67 67 20 20 0 0 0 10 66 66 0 0 0
11/30/03 84 84 20 20 0 0 0 10 87 87 0 0 0
12/31/03 103 103 20 20 0 0 0 10 108 108 0 0 0
1/31/04 80 80 20 20 0 0 0 10 g2 82 0 0 0
2/28/04 207 207 20 20 0 0 0 10 228 228 0 0 0
373104 167 167 20 20 0 0 0 10 183 183 0 0 0
4/30/04 71 71 20 20 0 0 0 10 72 72 0 0 0
531704 52 h2 20 20 0 0 0 10 49 49 0 0 0
6/30/04 30 30 20 20 0 0 0 10 24 24 0 0 0
7/31/04 43 43 20 20 0 0 0 10 39 39 0 0 0
231704 TR i 0 0 i} i} 0 10 T T i) i} i}



Reduce the New Users Total Water
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Simplified Water Allocation Model (SWAM)

Input Summaries and Oulputting

MNode Node Reservoir

. - . 5 - Dutput
Simulation Period Simulation Type Priorities  Locations Accounts  Spacs m
Start Date End Date % Monthly Planning = Prior Appropriations
(MMDDAYYYY) (MM/DD/YYYY)  Daily Plamning # Riparian Water Rights Run (ctrl R) | Input & Output
o | T =
/017194 - o
e @ MG, MGD, CFS m3, m3/d, m3's
Main Water Usage | Source Water I Return Flows I
— Monthly User Distribution Annual Baseline Usage Input Format

lan-83

Jun-84

IR O'Tuel

IR: Richard

IMP:
Roger's Cresk Sa:cmkp

Iy
Manual Total Use Distribute * monthly means
7 M&T | . .
" timeseries
% CU % CU
Indoor Outdoor
50 0
50 0
50 0
50 0
50 0]
50 0
50 0
50 0
50 0
50 0]
50 0
28 % 50 0
> E_ o J
234
U
’ Save Close
Hang
Rock
! [5T47] Bishopvills — A
! 3
LCWESD Prestwood ; IR Dargan/
Import WS- . Lake | .
Lamar T WS &
(Catawiba) IR: Rogers Hartsville Pl \ T




Input Summaries and Outputting

—_—— S ————a
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Priorities  Locations Accounts Specs B i

| —  input& output
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Dynamic Shortage Plots Update Automatically
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Check for Shortages for Downstream Users
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Demonstrations and Q&A

e Station 1 (Tim)

Evaluate an increase in Ag User demands
e Station 2 (John)

Evaluate a proposed new municipal water supply withdrawal
* Station 3 (Kirk)

Evaluate new industrial user and compare against instream
flow requirements



Pee Dee River Basin

THANK YOU




