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ANHUIN V.
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Facllity Synergy Tools (FaST)
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Designing Industrial Ecosystems Tool (DIET)

DIET “WunvudwoaTdsunsududu (Linear Programming Optimization
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Ny
- Tusunsu FaST taz DIET umsza;j‘lufunnnmﬁ (Demonstration Version)
- Tusunsu ReaLiTy ﬂmti‘f&ﬂ‘lusznimnﬁmu1
- Tasunsude 3 1
v rawagr.

IBM PC-Compatible machine

Minimum 486DX2 with math co-processor

8 megabytes of RAM

Operating System
Windows 3.1, Windows93, or Windows97 operating system

Computer Software
FaST : Microsoft Access
DIET : AIMMS (Paragon Decision Technology)

Insagfreveslilsunsa (Program Steucture)
Modiflcations
to Baseline Facility Synergy Tool
" {(FasT) Screen
9q Gencric Profiles Qutput
Baseline )
Data Park Attributes

Facility Information

y

"What if..." DIET Solution
>
Queries Optimization Model Output
’
REaLityY

31t 4.1 TnsandreTusunsu FaST, DIET ita ReaLiTyv
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MARNUIN A,
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Facllity Synergy Tools (FaST)
FaST Hugmidoyniinanum WunsFisgammnaaufiminge

unnuldouTagiu 1R (Inssthonanaliiow) éﬂuynﬁqawﬂi*nwﬁm 3 a1 14ud
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Welcome to the Facility Synergy Tool (FaST)

FaST identifies polential linkages between faciliies and perlorms two
types of searches: 1) You can select one or more facilities from the
database and FaST will generate a report containing potential material
exchange opportunities with other facilities; and, ?) You can select one or
more matenals and FaST will identity tacilities that generate the matlanal(s)
as a product or non-product outpul, or use it as an input o their processes

it you are using FaST in conjunction with the Developing Industrial
Ecosystems Tool (DIET) than you's first search by lacility. After
running DIET with your resulls, you may senrch by material to identity
additional tacilities. If this is your infial '« aafch, click on Facilities. f you
would like 1o idantity additional tacilitios o add 1o the list generated in the
previous run of FaST. click on lf)mnui!

To add or ndrl material flow information about o I‘.ur;lln_n,rﬁns] that is
specific loyour ﬂla plen.n dldk on AddfEdit Facility Profile.

whoodegut n2 dudumtnonngrdn unsofondi

ievhms Aumdoya uonannlszanlssnugaamniaumieusnaulszinnveaing nie

whseInnaljy Continue

' e | ’
snzoftezd iy Tnauganmnsanminend ludeyngasmnisumnteglu
gudioyn Access ¢
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The Facility Synergy Tool
(FaST)

Please select the facility for which you would like
FaZST to find potential facility linkage opportunities.
When you are finished, click on OFE

Electnc Uthty, Small, Low-Quality Coal
Eleetne Utlity, Small, Me dasm-Quality Coal
Electnc Unlity, Small, Natural Gas

.

Y

107 03 whosuaasnomalasnugaamnsa

e
[

mi’ﬂu-ﬂ:n=mr§§ﬁhqunmﬁmm;ﬁumﬁéiﬂﬁm Tusunyu FaST v
seymmuanBovdegitiiul1vesTssawiiden TaomsnlToudiou(search) 910 Record
Tugmidoyn Fioremnedalsaauidendiuguia Neo Wiy Traamdul viemuninh
101 NP0 1 Taanii1¥NE FamantsTrisesuamalugawan (s View)

TumsidenTssamganmnin 1 Tasew ifana ok Tilsunsuszowihdesmniden
Trandudnniel fituegfufeenuuuidesns Wi Tssnundnlaths



Materials Exchange Opportunities - Product and Non-Product Ouilp

Undar sach product and non-product output are fadlitdes with the p otential to use these outputs as inputs in their produo
proceses. Potentinl exchanges are displayed in decending or der based on the number of matching keywords

Product/Non Product Cutputs for User-Sdectsd Facility
Maiching Factlity Trpuit Material Ky rrls Addlitly
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Oedpui~ sloctropleting service

phal et el s
Posribie Matcher:
‘Teal Manhuscirer Cuanec b [Gr ]
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(o S 0 | S 11 :ﬁi
<] D

s | BB | 2
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Materials Exchange Opportunities - Inputs
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lnnpaat for Uger-Selected Facility
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Would you like to export the set (or a subset) of
the facilities identified as potential exchange
partners to the DIET madel or would you like to
perform another search? |

DIET o'l ﬁn{m’lﬂmﬂmwﬂﬁuuﬂﬂiﬁ mETTnaiﬁm: Generate Model Program
Famusodon & TaoTsunsy AMMS  fmiully Search Y wmiuidenduaiifenis
@y Tavezndudaniivsiny
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dwmiufonine1¥hisunsy DIET mnsgmmsTifsunaudii nisnndonuda v
ooneinTsunsy FasT TaosaTuiid simhdaldalsunsy AMMS e Run Talsunsy
DIET Tav14 Model #1401nm3 Generate doynicay) '



You moy add a new lacility to the dalabase, adit information
aboul n facility thal is currently in FaST. or delele a lacility. |
you are ediing or deleting a f.'||'|hl."_..-' ¥

from the dropdown list below. and then click on the
appropriate button

NOTE: Hyou de
tacility will b

R lacdis™
i oW ed vargion of the fncility’s

This abbreviation s

§ 10 characters and
should not includa any spacas. Tha lick

the Add butlon

11t a9 wheodmu udly iadngmdeyolsanugammnaa

ninmhvedl goonuuy EIP swiseifensisdnlssmugarmnssniifeglugde
yndn8 edenudafinatly Edie iteshmandly vionufisld wle musoAdedels
i T wissnfdudanatu Add

dmiutly Create Facility Report 1¥fhminimasaionsiBonveslisamigaemnaay
Wonuaii ugmidoyo
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ERIPL OYNIENT:

Larler aw

FRCEITY L OCA TION

Strest Addlress:

i .10 wihosuoasnuazBualssnugammnasy

wiwinnaly Add exalyingwineluplil a0 WdwmivAdoaziBoaseques
qarmnsaniun TRid do fike mnonsTnsfind unzyannitande 18 Sromminamluus
avszdy vuIavesu lranu nizuaumIkan densdeyadreduuds naly ok ezdng
Y1198 Primary Product 1InY Secondary Product mN&1AY Fudumhoedmivdsoazdon
vewdafus Tudmnlfuanisaia yadimmate madida mldswlumahda

fasnfuszdunhostmivadgiudweddsan Taseeddoynialyl wude
oz afina iz midtolunsdiiduirgnl niemldnolunsdiilumanhwoude
w14 Fimamida unzmldnelumamiadagm foldiu

wihvogatoezihimiine Non-Product Output (NPO) dmivfddeyannniinnney
Rvesgammnssuiiiinondanneeldezlsths nenzdoaves NPO USinaildnedl 1im
mafdauazildiwlundiia
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MMIUM®  ¥¥¥198 Primary Product, Secondary Product suilamfinegaihe himunsedla’ld

4 - A ' ' -
iitesninfieuRanmiaves Tirun ludesvesim Sahlwhiaunsofiddeyanat 14 uae

»
Tawsoniniesninld 3aluldunadlumanunii

4 o d
Tumsiuswsudeyaiteriunfidlugnideyn nsfiudeyadsil

FACILITY PROFILE :
DIAGRAM OF ANNUAL FLOWS
ENERGY WATER
REQUIREMENTS REQUIREMENTS
Etectricity Replacement Water
23,280 kWh @ $0.05AWh 4,200 gla@ $0.10/gal
Heat
819,000,000 BTUs @ 50.001 /mill BTU
Y v
MATERIAL INPUTS > COMPANY : AAA PRODUCTS >
Fish Feed EMPLOYMENT REQUIREMENTS : Fish
3,240 Ibs @ 50.20/10s Management/Admin: 1 6.344 ibs @ $3/7b
Skilled Labor: 1
Feaweed Extract Labor: 12 Basil
4 gol @ $0.40/gal FOOTPRINT OR PHYSICAL SIZE : 0.04 acers 35,096 ibs @ S&Mb.
Plant Seed
10ibs@ 3 2310 NON-PRODUCT OUTPUTS / WASTES
Feed Bags
Pest Control/Mites 65 bags @ $1/bag
12,000 bugs @ $20/1,000 bug count
VY Dead Fish
1016s @ $21b

i a1 ueasnveziBualumaindeyavesunozgraomnIsy
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MARNUIN 3.

msmauvealdsuniy DIET

mM31¥ DIET (Designing Industrial Ecosystems Tool

nianiond FasT udun¥ DIET TauTdsunsy AtMMs Tusunsueziinis Compile une
2 v 1d
Execute Tuifn mimivezalsingmieensgui a.1

& Aimms Pro-lll - [PAGE D Iilllf.l Dptions Menu)

DIET Options Menu

Overviews Leamning about DIET

Farility Synergy Tool (FaST)

Input: Entering and Modifying Data Values

i S

Planming Objectives: Modifying Objective Function Weights

Output: Investigating the Results
Sensitivity Analysis: Varymng Data Values

Regulatory, Economic, and Logistical Tool (REaLiTy I/}

|H-I l:n |ﬂ'l

Salact this button to close

tha DIET modal: 5

Close Model

21l 0.1 wiwenyndnvesTsunsy DIET

wihoedlituanndnvesTilsunsy TnomunsoflezdlonnofuTilsunau FasT Faf
idonganmnIsueingudoyn ( Access ) Y83 FaST 1if292 Generate Tuian 1vTavdaTwiid
wimmiumnsohinauflvdeyedadad 1y uazannio Excoute iloguamsfinould
o0 TaodenlWninmyit s dmivaygi 6 sxléifednazinalavesTuan iz 7 92
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i‘m'lum:ﬁmunﬁ'ﬁﬁmuﬂmmsﬂwi’uqnmﬂnmfu ﬂgﬂm“}nannﬂmu mrfaifiy
Wudu Fedoynozaglugmdoyn Access

® Aimms Pro-il - [PAGE 3.0 Input Menu]
W Piolect Edt Page Model Cass [t Window Help =l8] x|
ﬁT‘,’H Case: none |
Input: Entering and Modifying Data Values
1| Co-Location and Facility Information & Product and Non-Froduct
== —1 Output (NPO)
2 | Information on the Eco-Park Site S| Costof Output Disposal
—  or Network o
3 | Employment Data 8" Cost of NPO used as Input
4 | Material Input Requirements g Volume Conversions for
— ——  NPO as Inputs
5 Cost of Material Inputs a0 Designating Anchor or
— Primary Facilities
Salact this bution to Salact this butiom to
raturn to the Options o ‘ close the DIET
Manw: —4p | Opilons Menu- model: ———) Close Model
Tiec_oip.pti ActCase: none [nonel | ¥ READY of

11]11 4.2 MeIYtsLYBINYMAN Input

ledduigil 3 exalanguuyden 10 my Fanrashigalil 42 Faluusozyezumnsm
Joynvosgaomnssufind1ilu Model $19du mmrrohmandludeguamadnnld ud
Tirunsomhmatuinfudeynidr1d iflosnindoynstaneingudeynuealibunsy  FasT
dmfunsditfeoentstufinmmeTuinndl munsaiinind 11814 Source File ¥84 Model
wy 1 dmdudmuniigarmarnnhudundauiuiives e
wy2 feynnnavesiuiives EP
my 3 deyamafiaam
w4 deyanuABIMITIRURIgATIMNTIY
wys doyomldswuesTmgiiunld
wy6 deynSinmveswoniannosldnioveudeildvingammnssulu Ep
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ay 7 deynirldiclumamiaveudovienannesd

my 8 deyadunulumaluewnndanaesldnievesdioan 1§ty input vesdn
QANIHNTTY

my9 damunsmlasnmoineanianaes1dnioveaduuniiu nput

ay 10 WamTudmualfgammnssniudesegiulaseoniol

& mme Pro-il

Fiomcl Ed Poge Model [ass | Medow Hebld | | |

& PAGE 31 Facilbly Sue el Hevenuo

b P Cusa: nona ! £, Dot
Ei 1 8f tha facili -
,,'::J,; ,3;, . f:fm,"w e Co-Location and Facility Information
tha “park™: L
Co_Location | MINSLZE | MAXSIZE | Size_per_Unit [Rev_per_Unit
er 1 [EET | 16500 0.052 104 =000
P i L6000 | 24000 3
t i SO 13200 .0S0000 ]
Gypsum b 4 00 0.4 200
owerPlant 1 L5000 o LY 1336003 1337

TN the per unit activity size requirement for activity "WWTP'

|

Salact this button to Kalwct this bufton to

:::u:l:h]u w&m' 2 EXECUTE tha modal: E_'__ .“.. Il

cLCase: none [none]

s 829 7)o

1 93 wheouaasdeyaves CoLocationand Facility

it 43 flumtioounaidoynvosgammnisy  uduvesuiivesudnzgammnssud
Yeoigaunzinnfigeiidu il smfudnnumitufidemisovesenssn uovawldde

HUIVBANINTIY
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& jmms Pro-ll - [PAGE 3.2 Eco-Park Information]
oa Proiect Edl Pags Model Case 77 Window Help

Casa: nona

1

Basic Information on the Eco-Park Site

Enter the size of the ISIZE | 280000 |
site for the eco-park:
—

oo
faciities that must be located in | — |

the park or setwork - — n minimum number of facilities |

— 7 Vgl legy | FECTEMzA ) gt Model |

U7 1.4 wihosunasdoynmiaiiives Eco-Park

Tugil 1.4 sflumineusasdoyavinaves EIP 7§11 1% uazdmonuTrsanuga
amnInfiosil 14 Frerwer hitmundosriniin 14
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Employment by Type per unit Activity at Facilities

Job_req ']
Paper WWTP Print Gypsum  PowerPlant
Hu.mgmmt £ IO - = | OO -5 TO0000:-£ 1 TR0 e- = oo
Technical (T _ S O e- £ 2 O00e & 0. L
|Administrative M- 5 1000 -6 1 D0 -4 2 000 E-5 1. 101
l.-thnr DO00e-5  S0000e-8 S (000 4. 0000 e- 5 0, 100
|
}m the per unit activity requirement for 'Technical’ at activity "WWTP'
Saluct this buiton to retern fo Selaci this buttom 1o

tha Impact Mamu: w EXECUTE tha modal: Execut ““"

2l 45 wlwouansdoyamatiam

J ] ]
wiheslugin o5 ssumasdeyanudoamsussnluszaudngvewsnzgamvn
NIy ARABvLILYBININTIY
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& fmma Proc il

& PAGE 34 Malenal Ingad g Lind A Liwily

Material Input Requirements per unit Activity

mat_lmpu
Paper WWTF Prini Gypsum PowerPlant
r I nn
Cwaler L[ o0
Ash L
al L

the per unit activity requirement for npe "RecyPaper” at activity "PewerP lant”

Falact thiv bution o _ Ealoct this buttow &
roturm fo tha Frpad - P, Ty
e tothe eyt oMY FYECUTE hemolel, e Model

;aT-F'

Bz

- a
17 4.6 whsenmasanudeamaing

w  m - 1 - [
“ﬁ1nﬂ1“iﬁﬂ 1.6 'I:Ilﬂﬁﬂﬁﬁunmwiﬂmﬂﬁ'qmmmﬂﬂH'JE'HHI"I‘I.'If'lﬂll 1““-“

TRANIMAITY
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et E&t Eoge Moded Lame [ Widow Hep

& PAGE 3.5 Cosls of Matenial lnputs

Ed Lt ruoea
Costs of Material Inputs to Facilities
| cosi_Empert
Paper WwWTP Prim Gypsum  PewerPlamt
Wwatrs 00
wper M
Ask i3
| 1 e

1  cost_impert Gwater’, PowerPlani’)

Salect this button lo Selact thiz button o
refurn fo the Tupur EXECIITE tha modal:

o — IR —— S|

4 —

ActC

foc_vepi nore
R BAY |3

T -
g e

E&ﬂﬁnﬁﬁ"m s uﬁ: f'jfam Pralil

ph'll 1.7 Hﬁnmmmﬂﬂﬁ'lmuﬁﬂqﬂlﬁu Input

ueraatef1 s wAeminodmivingdy huRazgammnasy



@ PAGE 16 Generabon ol Dulpuly

M=E8
(| Casa rone Ay Ous-ol-date

Product and Non-Product Output (NPO) Generation Per Unit Activity

_pe
Paper WWTF Print Gypsum  PowerPlant

Wwarer

1 Guwaier 0.

| aper o

| Ask ——
Pﬁ-ll ¥

W~ the per unit activity generation ofmpo type "FlyAsh® by activity "Gypsum®

Falaci this buiton to

| the Seloct thizx banon jo
returm fo the lnput EXECUTE tha modal; |
J| Mame: ———3  Input Menu ELRe s -

11]11 3.8 MY98NNAI Product and Non-Product Output (NPO)

1 18 uraafiinuvemanfannosdnieveudio A1dnnusnzgammnisy e
o ' -
HiamvIoveafionT sy
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& mme Pro
Proect Edt Page MHodedl Cass - Window Help

& PAGE 3.7 Costz of NPD Dispozal

Costs of NPO Treatment, Storage or Disposal

Paper WWTP Prini Gypsum  PowerPlani

er
|| Curater
[FlyAsh T

|Heat |

l Mpa_treal_cosi

T the cout of dispesal for npo FiyAsh® frum "Gypsum’

Salact thiz bufion 1o Saloct this button 1o
retwrn b the [npus 1
: Input EXECUTE the model:  Execule Model |

7 9.9 Wi9enaA3 Cost of Output Disposal

Ml wlumamin sandanaosldniovoufe demissveafoszunasdaglil 49
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& fimms Pro )

& PAGE 3.8 Costs o NPO as

Costs of NPO Used as Input to Facilities

cost_mpe
Paper WWTF Print Gypsum  PowerPlani
Worater
| Corater -
yPaper 2 lle
\FivAsh -3 —
ai i e |

T the costper wnii of mps ‘FiyAsh used as Ingut @ PowerPlant’

Salect this button 1o Faleci thix bution wo
ratwrn to the fupul Inp EXECUTE the modal: -

i e

e S

o By Brvedenn

Ekeng vy Dlrumerts | B woorsd

7141 .10 ¥¥901iTR3 Costof NPO used ad Input

z? PV e—"
| AW |y

uenayafwesnandanaosidnToveads fgni iU il inqAudmivengaomnssy
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Volume Conversions for NPO as Inputs

wal_con
FPaper WWTF Primi Gypsum PowerFlant
Ash -
Primi
Gypsum
Powerflani ]
= 1
e | |
WWTP
Print e
Gyprum
PowerP land 140

T the volume comversion ol nps ‘Heal fram Print’ as isput i Gypsum’

Falaci this bufion to Salect thiz bation to
refiern fo the fapas EXECTITE the modal:
Mame: —§ Input Me e Execute Model

't 8i0. el

M 8w

2

J 4
U 2.1 Wil 1901eAe Volume Conversions

unasiaduvesaniannos 1dniovoudeiigni 18 ludngammnssy
(1 vanede A amun 100%)
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A AL 1§ NS ey e e A | e ARSI
‘Poect E&t Poge Model Lase ' Windw Heb =] ;

& PAGE 310 Facilithes Dpen/Cloved

AR

Pleee a Iin she
*Opam_Fasiling * aohomn

B s thas ey wil]
parncipaie o1 the park/
merwark Paper

WWTP X
!‘.'..l'u 4 i i the Print | x
*Cere_ Faclity ™ svlamm
e ey Thad Fawiling wil Gwlm | X
NOT pernsipan = thy IPowerPlamt ] i x

pariviartwork

A I for a fasilay in the .
LOCATE_AT_FARE™  (ng 1 if Facility type "Paper’ locates at the park, [ ifnot
eolures wlls wheck

Sacfitrs hawe beest

ehodie fo parBotpalr in
ihe parkmeiwork o the
enrremd model rehaton

Salact this bution 1o Batuct ihin butiod g
redwm io the Inpui s

Mam:  ——

Uil 2.12 weBieRe Fix Facilities Open or Closed in Park

uamItIrIHEMINVBIgANT NI TN TagianTuTassvenTe b
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ELANNING OBJECTIVE

w&0IneenINY Input vEnFumaiyndn donuiyft 4 (Faguf 0.13) Hefmua
A min1¥fu Objective Function dauiadly 3 fau 1Rud dauvesBaaadey (Widanslé
NPO mnfiga / Wlunszuruniniiia NPo Yeviign / e NPO TuTnsstiofeniiqe) dou
woursugmnad (11014geqa s Ml¥susteviiaa / infrl¥soudamdese1duiniiqe) uns
dawvesdany TAudnsdrenugaga

& Aimms Pro-ll - [PAGE 4.1 Planmng IIL;|| C llw'l

e Proect Et Page Model Hep T =18 x|
ﬁh‘“ Casa: none |
- ctiv To rafwrn to the MODEL
Modﬂ'ying Planning Objectives OUTPUT SUMMARY page
i = lact this button:
Environmenial WM AXNPOUSE selact # 'L
WIMINHPDGEN Model Output |
wzM INNETGEN
I Overall weight on objective function
" To set weights by NPO
Emnﬂmfr WIREVWE : type, salact this Mfﬂm‘$
wzCOST ;
wzNETREVENUE 1.00 NPO Type
To saf weights by employment
— type, select this button:
Employment [(oryPTOVMENT | 100 | v
' Emplnymnnt-:'l'ypn'_._‘
Salact this bution to return to Select this button to
the aufpu Memy: x ;
Mﬂj EXECUTE the model. Gy |
ﬁocuqip,pri |Act.Case: none [none] o= F o READY of

U7 4.13 W¥1900AY Planning Objectives
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& Aimmsz Pro-il - [PAGE 2.2 Weights by NPD Type]
wel Proiect Et Page Model [ase [-" Window Heb =18] %]
& Case: none —l

Objective Function Weights for
Environmental Objective by NPO Type

wmaxuse | wminnpo |wminnet
water 1.00 1.00 1.00
Gwater 1.00 1.00 1.00
RecyPaper 1.00 1.00
FlyAsh 1.00 1.00 Lon
Steam 1.00 1.00 L.O0

1] the weri.ghtfnr npo 'Raq?apnr' in objective MIX Net Waste Gen

Saluct this button to ratwrn to
tha Objective Waights page:

7 ~ 1 READY o
i .14 wiheounaa Objntnw: Function Weights for Environmental Objective by NPO type

@umsdmusimin W funanianaesld nioveufeudnzalszion Sezliams
19 NPO nnfiqe unemde Wlunszuaumaiia NPO Yeviiga uny/mTe mile NPO TuTass
sevfeuiinn
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# Amms Pro-lll - [PAGE 23 Weights by Employment Type] :
o Proect EGL Poge Model Cose -~ Window Heb =181
Case: nona I

Objective Function Weights for
Employment Objective by Job Type

wemploy
Management 1.00 |
Technical ﬁ
LA dministrative 1.00
Labor 1.00
M the weight en employment ‘Technical® in the employment objectivy

Saloct this bution to raturn to
the Objective Waights page:

—

‘i'.l.l'l"i .15 wiheeuoas Objective Function Weight for Employment Objective by Job Type

¥ % - . » i
iWumsdmuaiimin msdauluuaneszdu sinamrauran iminlums
S lugnazauiniu
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pomalazidiu (QUTPUT)

& famms Pro-ill

& PAGE 4.1 Model Dulpul S ummary

Footprint for Facilities Participating in Park/Network

Suggested B0 i —
Footprint 45000
(physical size in | 300m
S g e :-:_;.
i’ Facer WHTE P /
0 Tha siew of 'Paps’

Summary of Objective Function V?nl!s

[[Fevenue 19037 4| Selact this bution to modify
"‘& 3200000 1] ihaobfective function
HETREVENUE 250219037 welphss:
([MisPOEEN R ] l

aF TG0

Objectives

Select this briton to

hetC T
A%

[ s | S P

o

i 116 wihoouannnaitufivessargarnzluTnsstie

wihwenglknozutag

I nimiaasnnaiuiivesgermnssuitoglulnsavio Aezhl¥ife Optimum

2. manglneld mldsre 10l YhnanandanaoslénTeveudef Tnssieadi
B uozgnidy VimunandanneyldniovoudofimdouInssine  madradiia
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& A pmme Pro-il

Seloct this buntos "
to see @ bar chart Bar Charl
of this info; -V —

MINEILZE
er L3500
I
t SN
Cypsum ]
ewerPlant | 45000

The total amount of land
required for the facilities at
|  the park: ¢

| |Cand_Usea | 98800 |

| S S

O  The size of Paper’

Saelact this button to refurs Salact thix button 1o

1o tha Ourpui Menu: M EXECTTE tha modal: T- ."ﬂﬂﬂll

] C-:nnnl____‘ ‘i-‘!;_’ AR\ S !
Bsw| [ BAY | Aot vyfOccimers' | B Mccsa Vi piteng [ Rimas it

d S d
AL ERY) wihesuaasmseFoufounaiui

MINUTAIVHIAVEIGATINNITY {{uﬂ) finasozily e ¥ Tnsshodanasy Tond
ann unzﬂgﬂlfuﬂnu-lmnqnﬂ‘mnﬂu'lu'Inmiw
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The Number of Employees at Each Facility in the Park

EMP_AT_FACILITY |

Paper WWTP Primi Gypsum  PoewerPlami |

l ement 740 1848 1378 oAl |
echmical 1200 EE ] 750 412

I trative 240 2640 2750 412
14.40 1320 55 00 412

0 EMP_AT FACILITY( Administrative’, Paper’)

Salect this buston to ratwrm fo Salect this bution to
the Cutpnt Mo . EXECUTE the modal:

——»  Execuie Model

al w
Ui 118 wilmeumasiiouminandifesms

mrnueamanIfulTnansdua ludazsssuvourasgammna sy
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i famma Proo 1

PAGE 4.4 NPD Genetation al Each Facilly
:p Cuam: ronres
Product and NPO Generation at Each Facility  safecs shis busron Bar Chart
o sed @ bar chart
of thisinfo; A
WHTP P Posvrar Flars
THPO_GEM |[NET_NPD | TWPO_GEM |NET_NPO | THPO_GEN |NET_NPO
st ' 228
Flaoy Fapm T |
. I SE371 |
Hewt ] 1= | Tisaq | p |
o Tha rpees gy ' Grvratmn' guraar stwed a0 Posvess Flart’
Salect this bution to retwrm to Salect thix button to
the Chetpant Mawa: EXECIITE the model:
S

Dutput Me

Ui .19 wieeumas Winunwadis NPo Tundnzgammnsy

mynaplaninavesnaniannosldnoveudefifatu luudazgromossud
nnagarmnssutiuzh (Ael¥ifin Optimum)
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& 2 imma Pao- 0
Fiomct Edi Page Model Case [ Mindow Heb

& PAGE 4.5 Matonal Exchanges al Park/Notwork

Material Exchanges in the Eco-Industrial Park/Tetwork

MHPO_IN
CGraedar BaoFaper Flyzh Heat
-

P iPlant
WAWTP
Primt 71548
Gypaum = 13750
FoweFlan 536621 l
%
0  The amaunt of npo type 'RecFaper from 'FowePlant used at "Gypaum’

Selact this button fo return fo Saloct this button to

the Cuipat Mamu: EXECUTE the modal:
Outp R

gy
Rswa| | @

717 9.20 wissummmsuanaouioglulnsaie

- - '
AT TR 'I"l'I11Iﬁm‘ljt'IUltHl.'INnﬂﬂhﬂﬂ'lﬁﬂiﬂiﬁﬂaﬂ‘l#“?“qn nIMnNIIY
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& PAGE 4.7 Cost Compansons ol Inpuls

Cost of Inpuls to Facilities Amounts of NPO Used as

Inputs and Imports to

ot [ N
IMPORT_COST |NPO_COST Facilities

r 4 Be WWIP m[

per | Worater P T
Ash Gurater
Paper |

fuos” |

b >
0 The amouni of input fype "Gwater” in

Kalact thix batton io retern o
tha Orfpant Nlaoa: Salect thix button to
_*

Quipst M. EXECUTE tha model:

lc_owpi  ActCownomafparel oo
Bst] | @AY | Wbviting 1 Docimant | Wik Werd seces_[[Cihimms Pro

it 921 whesnmresmmanoudouduny inputs

mynuraainasaniannosidnioveadeiigni I 1éidiingaudmiven  qn
dmnas unzAupuuesnannAnney lanTsvoudoy
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The Costs for Disposing of NPO from Facilities

TREAT_COST_NFO l
Paper WwWTP Prirt Ciyprum Ponaes i Plgnt l
bt |
Craiadnr
ReoFaper |

Fhaon Yy

FHeal |

0  The cost of dizposal of npo typa Fleiah’ from Gypeurm'

Sulact this button to return Saloct this buston to
o the Cuetpud Maw:

|W‘Tm M;.n_. Pro-il

#s ljﬂﬂﬁ'

Uit .22 woBiiNAY NPO Disposal / Treatment Costs

mauraan oelumsanafunandamossldvioveaRefimfoninmsirly

(i Input WAugamunIzluTnsevionds @nmisehilla dlosinsonianaes1d uie
voadty gmivl14mus)
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Kaluct this button to fnvastigats

tka fTows of re-uvable wante inte
Imderx b 1] 2 and out of sack facility:

Click an the arrwws |
im ihe imilex hubimn i
seleci the Bacility thai 1

o [Grpmam | 1408 | 6600 | 14 . 2 5 |3
display. Index box #1 Al "
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display table. Index
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Index Boxti2:
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o PAGEL 10 Estimaled Coit Savings

The estimaies of cost savings Estimaied sovings io facilities from ~ Ertimated ::'F "'J‘:‘“"' who
shwwn o this page arv givemonly  asing NPO gensrated in the narwork "0 [0%ger hava lo pay to traat. store,
for these facilities selecied in the to replaca material inputs purchased  °7 disposs of NP O bacause other
cwrrent eco-network configuration. othar providars: facilitias within the metwork can wse
tha NP ar o materdal input:
I selecting faciliries te [  [Dput_swings [ [Ougput_smings
particiagio in the eco-network, the  [Faper |[Paper |
mode] considers the aggregate WWTP |
benefits acToss the metwurk. bp it | -avso000
Although the tables an this page Gypsum 13750000 e
may nal show positive cont savings || | ! |
- Certain tndividual fcllites, e |[ToRREIaRL : owecPlant | 155169
weerall salutlen s comsidered
optimal ghven ihe currest
ahjoctive fanctlon welghtings and
facility data.
Estimate of Aggregaie Cost
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MANUIN V.

Tsunsan¥1n1s Run Model 883

T s w 1
! The Eco-Industrial Park Mixed Integer Multi-objective Formulation
SETS:

Gen_facilities "pot facilities at the park generating npo" :=

{Paper, WWTP,Print,Cblock,PowerPlant},

Rec_facilities "pot facilities at the park receiving npo" :=

{Paper, WWTP,Print,Cblock,PowerPlant},

NPO_gen "type of npo generated at the park”,

Employees  “"type of employees required at the park";

INDICES:

i in Gen_facilities,
j in Rec_facilities,
1in NPO_gen,

¢ in Employees;

PARAMETERS:
gen_npo(l,i) “the per unit activity generation of npo type | by activity i",
Size per_Unit(i) "the per unit activity size requirement for activity i",

~ SIZE "available space (size) at the park”,

mat_input(l,j) “the per unit activity requirement for npo | at activity )",
vol_con(l,i,j) "the volume conversion of npo | from i as input to ",
Job_req(e,i) "the per uﬁit activity requirement for e at activity 1",
MAXSIZE(i) "the maximum allowable size for i at park”,
MINSIZE() "the minimum allowable size for 1 at park”,

Number_fac “minimum number of facilities needed to locate at the park”

»
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Open_Facility(i) "Fix Facility i open at park”,
Close_Facility(i) "Fix Facility { closed at park”,

Co_Location(i) "Facility under consideration for co-location”,

Existing(i) “Facility already existing in region”,

Rev_per_Unit(i) “the per unit activity revenue generated by activity i",
wemploy(e) "the weight on employment e in the employment objective”,
wmaxuse(l) "the weight for npo | in objective MAX Waste used”,
wminnpo(1) "the weight for npo | in objective MIN Waste Generated",
wminnet(l) “the weight for npo [ in objective MIX Net Waste Generated",
cost_npo(l,j) “the cost per unit of npo | used as input to j",

cost_import(l,j} "the cost per unit of material input imported at j",

Npo_treat_cost(l,i) "the cost of disposal for npo | from i",

wzREVENUE "Overall weight on objective function MAXIMIZE Economic
Revenue",

WzMAXNPOUSE  "Overall weight on objective function MAXIMIZE NPQ Used",

wzMINNPOGEN  "Overall weight on objective function MINIMIZE NPO Generated",

wzMINNETGEN  "Overall weight on objective func':tion MINIMIZE Net NPO
Generated",

WZzEMPLOYMENT "Overall weight on objective function MAXIMIZE Employment",

wzCOST "Overall weight on objective function MINIMIZE Cost”,

wzNETREVENUE "Overall weight on objective function MAXIMIZE Net Revenue®,

a(i,j) "incidence matrix forcing ACT(i) = ACT(j) when i=j";

! The specification of the model formulation

VARIABLES:
ACTGEN(i)-> (0,inf) "The activity level for facility i at the park",
ACTREC()-> (0,inf) "The activity level for facility j at the park”,
NPO(1)-> (0,inf) "The total amount of npo type | generated at the park”,
NPQ_IN(i,j,1)-> (0,inf) "The amount of npo type 1 from i used at j",
IMPORT(l,j)-> (0,inf) "The amount of input type | imported for ",
NPO_USE(Lj}-> (0,inf) "The amount of npo type 1 used at j",
NET_NPO(Li)-> (0,inf) "The net amount of npo type | generated at i",
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EMP(e)-> (0,inf) "The total number of employees type e required at the park”,

EMP_AT_FACILITY{e,i)-> (0,inf)"The number of employees by type at each facility",

LOCATE_AT_PARK(i}->{0,1} "1 if facility type i locates at the park, 0 if not",

LOCATE_AT PARK2(j),

Land_Used -> (0,inf)  "The total amount of land required for facilities”,

WREVENUE-> (0,inf) "Weighted Vaiue of objective function MAXIMIZE Economic
Revenue",

WMAXNPQUSE-> (0,inf) "Weighted Value of objective function MAXIMIZE NPO
Used",

WMINNPOGEN-> (0,inf)  "Weighted Value of objective function MINIMIZE NPO
Generated”,

WMINNETGEN-> (0,inf) "Weighted Value of objective function MINIMIZE Net NPO
Generated",

WEMPLOYMENT-> (0,inf) "Weighted Value of objective function MAXIMIZE
Employment",

Zcombine "Value of the weighted combined obiective function”,

REVENUE-> (0,inf) "Value of objective function MAXIMIZE Economic Revenue",

MAXNPOUSE-> (0,inf) "Value of objective function MAXIMIZE NPO Used",

MINNPOGEN-> (0,inf) "Value of objective function MINIMIZE NPO Generated”,

MINNETGEN-> (0,inf) "Value of objective function MINIMIZE Net NPO Generated",

EMPLOYMENT-> (0,inf)  "Value of objective function MAXIMIZE Employment",

COST -> (0,inf) "Value of objective function MINIMIZE Cost",

NETREVENUE -> (-infinf)  "Value of objective function MAXIMIZE Net Revenue”,

REV(i)-> (0,inf)’ "The revenue at i",

SIZE_AT()-> (0,inf) "The size of i",

Material_costs(j),

Input_savings(j),

Output_savings(i),

Total_in_savings,

Total_out_savings,

TNPO_GEN(,i)-> (0,inf) "The npo type | generated at i",

TREAT_COST_NPO(l,i)-> (0,inf) "The cost of disposal of npo type | from i",
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NPO_COST(Lj)-> (0,inf)  "The cost of npo | used as input at j*,
IMPORT_COST(l,j}-> (0,inf} "The cost of material input | imported to j",
CST_NPO_FAC(j)-> (0,inf) "The cost of npo used as input at j",
CST_IMPORT_FAC(j)-> (0,inf) "The cost of all material inputs imported to j",
CST_TREAT_FAC(i)-> (0,inf) "The cost for disposal of npo at i";

CONSTRAINTS:

TOT_SIZE.. sum(i,Size_per Unit(i)* ACTGEN(i)*Co_Location(i)) <= SIZE,
MASS_BAL(Lj).. mat_input(1j}*ACTREC(j)=sum(i,vol_con(lij)*NPO_IN(i,j,))+IMPORT
(1),

MAX_SIZE(i)..  Size_per_Unit(i)*ACTGEN(i) <= MAXSIZE(i}*LOCATE_AT_PARK(),
MIN_SIZE(i).. Size_per_Unit(i)* ACTGEN(i) >= MINSIZE(i))*LOCATE_AT_PARK(i),
P_fac.. sum(i, LOCATE_AT PARK(i)*Co_Location(i})>= Number_fac,
DEFN_NPO(l)..  NPO{l)=sum(i,gen_npo(l,i}** ACTGEN()),

DEFN_NETNPO(l,i).. NET_NPO(L,i) = (gen_npo(},i)*ACTGEN(i}}-sum(j,NPO_IN(,j,)),
JOBS(e).. EMP(e)=sum(i,Job_req(e,i)* ACTGEN(i)),

CST NPO(l,j)..  NPO_COST(j)=sumi,cost_npo(l,j)*NPO_IN(,j,h)),

CST_IMPORT(l,j).. = IMPORT_COST(lj)=cost_import(l,j)*IMPORT(l),

TREATCST NPO(l,i).. TREAT_COST_NPO(L,i) = NPO_freat_cost(L,i)*NET_NPO(,i),
FAC_CST_NPO(j).. CST_NPO_FAC()) = sum(l,NPO_COST(L,j)),
FAC_CST_IMPORT(j).. CST_IMPORT_FAC() = sum(},IMPORT_COST(1,j)),
FAC_TREATCST NPO(i).. CST_TREAT_FAC() = sum(},TREAT_COST_NPO(1,1}},
EQ_ACT(i,j).. a(ij))*ACTGEN()=a(i,j)* ACTREC()),

DEFN_Z1.. WREVENUE = sum(i,Rev_per_Unit(G)*ACTGEN(1)),
DEFN_Z2.. WMAXNPQUSE = sum((i,j,}),wmaxuse(1}*NPO_IN(i,j,1)),
DEFN_Z3.. WMINNPOGEN = sum(l,wminnpo(1)*NPO(l)),
DEFN_Z4.. WMINNETGEN = sum((l,i),wminnet(1)*NET_NPO(,i)),
DEFN_Z5.. WEMPLOYMENT = sum(e,wemploy(e}*EMP(¢)),

VAL Z1.. REVENUE = sum(i,Rev_per_Unit(i)*ACTGEN()),
VAL_Z72.. MAXNPOUSE = sum((i,j,[),NPO_ING.j,))),

VAL_Z3.. MINNPOGEN = sum(l,NPO(1)},
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VAL Z4.. MINNETGEN = sum((1,)), NET_NPO(L,1)},
VAL_ZS., EMPLOYMENT = sum{e, EMP(e)),
VAL_Z6. COST = sum({Lj),NPO_COST(j)+sum((1j),IMPORT_COST(Lj)}sum

((L1),TREAT_COST_NPO(l,i)},
VAL _Z7.. ~ NETREVENUE =REVENUE - COST,
FACILITY_OPEN(i).. Open_Facility(i) <= LOCATE_AT_PARK(i),
FACILITY_CLOSE().. 1 - Close_Facility(i}>= LOCATE_AT_PARK(i),
COMB_OBIl.. Zcombine = wzZREVENUE*REVENUE +
wzMAXNPOQUSE*WMAXNPOUSE - wzMINNPOGEN*WMINNPOGEN -
wzMINNETGEN*WMINNETGEN

+ wzEMPLOYMENT*WEMPLOYMENT - wzCOST*COST +
wzNETREVENUE*NETREVENUE,

FILES:

filel > iec_eip2.out;

MODEL:
EIP_MOP
maximize : Zcombine

subject to :

{TOT_SIZE,MASS_BAL,MAX_SIZE,MIN_SIZE,P_fac,DEFN_NPO,DEFN_NETNPO,

NET_NPO,JOBS,EQ_ACT,DEFN_Z1,DEFN_72,DEFN Z3,DEFN_Z4,DEFN_Z5,COMB_OB},
VAL_Z1,VAL_Z2,VAL_Z3,VAL 74,
VAL_Z5,CST_NPO,CST_IMPORT,

TREATCST NPO,FAC_CST NPO,FAC_CST_IMPORT,FAC_TREATCST_NPO,
VAL_Z6,VAL_Z7,FACILITY OPEN,FACILITY_CLOSE}

method : mip;
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OPTIONS:
constraint_listing:= 1,

solution_listing:=1;

SOLVE EIP_MOP;

LOCATE_AT_PARK2(‘Paper’) := LOCATE_AT_PARK('Paper’);
LOCATE_AT_PARK2(WWTP') ;= LOCATE_AT_PARK('WWTP");
LOCATE_AT_PARK2('Cblock') := LOCATE_AT_PARK('Cblock’);
LOCATE_AT_PARK2('Print) := LOCATE_AT_PARK('Print);
LOCATE_AT_PARK2('PowerPlant') := LOCATE_AT_PARK('PowerPlant’);

Material_costs(j) := sum(i,mat_input(l,j) * ACTREC(j) * cost_import(,j));

Input_savings(j) :== LOCATE_AT_PARK2(j)*[Material_costs(j) - (CST_NPO_FAC(j) +
CST_IMPORT_FAC())];

Qutput_savings(i) :== LOCATE_AT PARK(i)*{sum(l,gen_npo(i,i) * ACTGEN() *
Npo_treat_cost(1,i)) - (CST_TREAT FAC()};

Total_in_savings := sum(j,Input_savings(j));

Total_out_savings := sum(i,Output_savings(i)};

'DEFN_LAND_USED
Land_used := sum(i,Size_per_Unit(i)** ACTGEN(i)*Co_Location(i)};
IDEFN.EMPLOY(e,i)
EMP_AT_FACILITY(e,i) := Job_req(e,i)* ACTGEN(D);

IDEFN_REV(i)

REV(i) ;= Rev_per_Unit(i}* ACTGEN(i);
'DEFN_SIZE()

SIZE_AT(i) ;= Size_per_Unit(i)*ACTGEN();
DEFN_NPOGEN(,])



TNPO_GEN(L,i) := gen_npo(l,i)* ACTGEN(i);
IDEFN_NPOUSE(L,j)
NPO_USE(l,j) := sum(i,vol_con(1,i,j)*NPO_IN(i,j,D);

! DATA SECTION

SETS:
Gen_facilities := {
Paper,

WWTP,

Print,

Chblock,

PowerPlant},

Rec_facilities := {
Paper,

WWTP,

Print,

Cblock,

PowerPlant},

NPO_gen = {
Whwater,

Gwater,
RecyPaper,
FlyAsh,

Heat},

Employees = {
Management,

Technical,

188



Administrafive,

Labor};

PARAMETERS:

Open_Facility(i) == {

Paper: 0,
WWTP; 0,
Print: 0,
Cblock: 0,
PowerPlant: 0},
Close_Facility(i) == {

Paper: 0,
WWTP: 0,
Print: 0,
Cblock: 0,
PowerPlant: 03,
Co_Location(i) = {

Paper: L
WWTP: 1,
Print: ' 1,
Cblock: L

PowerPlant: 1},

! Objective function weights

| Max Waste Used Objective

wmaxuse(l) ={
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Wwater: 1,
Gwater: 1,
RecyPaper: 1,
FlyAsh; b,
Heat: 1},

! Min Waste Generation Objective

wminnpo(l) = {
Wwater: ey
Gwater: i
RecyPaper 1,
FlyAsh: 1,
Heat: 1},
! Min Net Waste Generated
wminnet = {
Wwater: 13
Gwater: 1,
RecyPaper: 1,
FlyAsh: 1,
Heat: 13,
! Employment objective
wemploy(e) = {
Management: 1,
Technical: 1,
Administrative: 1,
Labor: 1},
wzREVENUE = 0,
wzMAXNPOUSE = 1,

wzMINNPOGEN = 0,

190
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wzMINNETGEN = 0,
wzEMPLOYMENT = !,
wzCOST = 0,
wzNETREVENUE = 1,
SIZE = 280000,

Number_fac := 0,

Size_per Unit(i) := {

Paper: 0.0521,
WWTP: 0.01,
Print: 0.05,
Cblock: 0.0048,
PowerPlant: 1336 |,
MAXSIZE() == {

Paper: 16500 ,
WWTP: 24000,
Print; 13200,
Chlock: 6600 ,
PowerPlant: 55000 },
MINSIZE() = {

Paper: 13500,
WWTP: 16000,
Print: 8000,
Cblock: 5400,

PowerPlant: 45000 },
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Rev_per_Unit(i) := {

Paper: 2000,
WWTP: 3,
Print; 1,
Chblock: 200,
Pou_ferPlant: 1336.9 },

gen_npo(l,i) := TABLE

Paper WWTP Print Cblock PowerPlant

Wwater 0.02 0 0 0 0
Gwater 70 0.9 0 0 0
RecyPaper 0 0 0.03 0 0
FlyAsh 0 0 0 0 13369
Heat 0 0 0 0 1738

mat_input(l,j) := TABLE
Paper WWTP  Print Cblock PowerPlant

Wwater 0 1 0 0 0
Gwater 500 0 0 0
RecyPaper 1 0 0 0 0
FlyAsh 0 0 0 0.01 0
Heat 1 0 0 0 0

*

cost_npo(l,j) := TABLE
Paper WWTP Print Cblock PowerPlant

Wwater 0 0 0 0 0
Gwater 2500 0 0 0 0
RecyPaper 2000 0 0 0 0
FlyAsh 0 0 0 2000 0
Heat 8000 0 0 0 0

¥

cost_import(l,j) := TABLE
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Paper WWTP Print Cblock PowerPlant

Wwater 0 2 0 0 0
Gwater 4000 0 0 0 0
RecyPaper 5000 0 0 0 0
FlyAsh 0 0 0 3000 0
Heat 10000 0 0 0 0

1

Job_req(e,i) :== TABLE

Paper WWTP  Print Cblock PowerPlant
Management 0.00006 0.000001 0.00007  0.00001  0.01
Technical 0.00006 0.000005 0.00005  0.00002 0.1
Administrative 0.00001  0.000001 0.0001 0.00002 0.1
Labor 0.00007  0.000006 0.00005  0.00004 0.1

a(i,j) := TABLE
Paper WWTP Print Cblock PowerPlant

Paper 1 0 0 0 0
WWTP 0 1 0 0 0
Print 0 0 1 0 0
Cblock 0 0 0 1 0
PowerPlant 0 0 0 0 1

NPQ _treat_cost(l,i) := TABLE

Paper WWTP Print Cblock PowerPlant
Wwater o 0 0 0 0

Gwater ] ] 0 0 0
RecyPaper Q 0 -500 0 0



FlyAsh 0 0
Heat 0 0

L]
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MODEL OBJECTIVE

Maximize Zcombine (1a)

Taani
Zcombine = (WzMAXNPOUSE*WMAXNPOUSE) ~(wzMINNPOGEN*WMINNPOGEN)-
(wzMINNETGEN*WMINNETGEN)+(wzEMPLOYMENT*WEMPLOYMENT) +

(wzREVENUE*REVENUE)-(wzCOST*COST)+(wzNETREVENUE*NETREVENUE) (1b}

e

WM@POUSE = w max use, * NPOINij.! (2a)
WMIAWPOGEN =  w min npo, * NPO, (2b)
WMINNETGEN = wmin net,* NETNFO,, (2c)

WEMPLOYMENT = wemploy, * EMP,

REVENUE =  Rev_per_Unit * ACTGEN, (2e)
COST= NPO_COST,+ IMPORT_COST,+ TREAT_COST_NPO, 20
NETREVENUE = REVENUE — COST (2g)

Iﬂﬂﬁﬁ Functional Constraints aati

(Size__per_ Unit, * ACTGEN, * Co__ Location,) <= Site (3)
Size_per_Unit, * A CTGEN, <= Maxsize* LOCATE_AT_PARK, Alli (4a)
Size_ per‘-_ Unit, * A CTGEN, >= Minsize, *LOCATE_AT_PARK, Alli (4b)
mat_ input,, * ACTREC,=  (vol_con;,, * NPOIN,,) + IMPORT,, Alllj (5)
LOCA TE_AT_PARK,<=Number_fac (6)
Open_ Facility, <=LOCA TE_AT_PARK, Alli (7a)

1 _Close_Facility, >= LOCATE_AT_PARK, Allj (7b)



Yaudl Definitional constraints ﬁd'li

NPO, = (gen_npo, * ACTGEN)

NETNFPO, = (gen_npo,, * ACTGEN)- NPOIN, ,
EMP_AT_FACILITY,, = gen_jobs,, * ACTGEN, Alle,i
EMP, =  (gen_jobs, * ACTGEN)  Alle
NPO_COST,, = (cosi_npo, * NPOIN, ) Alllj

IMPOR T_COST,, = cost_import,, * IMPORT,, All1f
TREA T_COST_NPO,, = Npo_treat _cost,, * NETNPO,, AllLi
CS.T_NPO_FAC = NPO_COST, Allj
CST_IMPORT FAC, = IMPORT_COST,, Allj

CST_TREAT FAC, =  TREAT_COST_NPO,, Alli
REV,=Rev_per_Unit, * ACTGEN,  Alli

SIZE_AT, = Size_per_ Unit, * ACTGEN, Alli

NPOGEN,, = gen_npo,, * ACTGEN, Alli

NPOUSE,, = (vol_con,,, * NPOIN, ) All 1
MAXNPOUSE =  NPOIN,;,

MINNPOGEN = NPO,

MINNETGEN =  NETNPO,,
EMPLOYMENT=  EMP

1

MATERIAL_COSTS, mat__input, *ACTREC, *Cost_import,

INPUT_SAVINGS, LOCA TE_AT PARK, *[MATERIAL_COSTS, -
(CSTNPO-FAC, + CST_IMPOR T_FAC)]
OUTPUT _SAVINGS, = LOCATE_AT PARK,*[ (gen_npo,*ACTGEN,*

Npo_treat_cost,)-(CST_TREAT_FAC)]

AININBVo IRl
ACTGEN, = the activity level for facility i at the park
ACTREC, = the activity level for facility j at the park

NPO, = the total amount of material type I generated at the park
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NPOIN;; = the amount of material type | from facility i used at facility j

IMPORT; = the amount of material type | imported to the park for facility

NPQUSE, = the amount of material type 1 used at facility j

NETNPO, = the net amount of material type 1 generated as NPO at facility i

EMP, = the total number of employees type e required at the park
EMP_AT_FACILITY = the number of employees by type e fequired at each facility i
LOCATE_AT_PARK, = 1{one) if facility i locates at the park, 0 if not

LOCATE_AT _PARK = ! (one) if facility j locates at the park, 0 if not
WMAXNPOUSE = weighted value of objective function MAXIMIZE NPO Used
WMINNPOGEN = weighted value of objective function MINIMIZE NPO Generated
WMINNETGEN = weighted value of objective function MINIMIZE Net NPO Generated
WEMPLOYMENT = weighted value of objective function MAXIMIZE Employment
Zcombine = value of the weighted combined objective function

REVENUE = value of objective function MAXIMIZE Economic Revenue
MAXNPOUSE = value of objective function MAXIMIZE NPO Used

MINNPOGEN = value of objective function MINIMIZE NPO Generatéd
MINNETGEN = value of objective function MINIMIZE Net NPO Generated
EMPLOYMENT = value of objective function MAXIMIZE Employment

COST = value of objective function MINIMIZE Cost

NETREVENUE = value of objective function MAXIMIZE Net Revenue

REV, = the revenue at facility i

SIZE_AT, = the physical size (footprint) of facility i

NPOGEN ; = the material type | generated as NPO at facility i

TREAT_COST_NPO, = the cost of treating, handling, storing, or disposing of NPO type
1 at facility i

NPO_COQST, = the cost of NPO material | used as an input to facility j
IMPORT_COST,=the cost of importing material input 1 from outside the park for use at
facility j

CST _NPO_FAC; = the total cost to facility j of acquiring NPO materials for use as
inputs

CST_IMPORT_FAC; = the total cost to facility j of purchasing imported materials for

use as inputs
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CST_TREAT_FAC, = the total cost for treatment, handling, storage, and disposal of all

NPQ mateﬁals generated at facility i

MATERIAL_COSTS = total costs to facility j if it were to import all its material

requirements from off-site suppliers

INPUT_SAVINGS, = the savings to facility j from reusing NPQO materials acquired from
 other facilities in the park as inputs to its processes

OUTPUT_SAVINGS, = the savings to facility i from not having to pay for disposal of

NPO materials that are instead being reused at other facilities in the park

Model parameters

Gen_npo, = the per unit of activity generation of material type | as an NPO by facility i
Size_per_unit, = the size requirement per unit of activity for facility i

Size = the total amount of space available at the park

Co_Location, = 1 (one) , if the facility is 1o be considered for co-location at the park, 0
otherwise. If 0, the facility may be identified to participate in the park but is not
considered to take up any physical space at the park site

Mat_input, = the per unit of activity requirement for material type 1 as input to facility i
Vol_con, = the volume conversion of waste | from facility i as input to facility j
Gen_jobse, = the per unit of activity requirement for employment type e at facility i
Maxsize, = the maximum allowable size for facility i at the park

Minsize, = the minimum allowable size for facility i at the park

Number_fac = the minimum number of facilities needed to locate at the park
Open_Facility, = 1(one), if facility i is required tobe located at the park, 0 otherwise
Close_Facility, = 1(one), if facility i is restricted from locating at the park, 0 otherwise
Rev_per_Unit, = the revenue generated per unit of activity at facility i

Cost_import, = the cost per unit of material type | imported fromoutside the park for use
as input to facility j

Npo_treat_cost, = the cost for treatment, handling, storage, and disposal of material type |

generated as NPO at facility i

Objective function components

WzRevenue = overall weight on objective function MAXIMIZE Economic Revenue
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WzCOST = overal! weight on objective function MINIMIZE Cost

WzNETREVENUE = overall weight on objective function MAXIMIZE Net Revenue
Wmaxuse = the ‘tveight for NPO type | in objective MAXIMIZE NPO Used
WzMINNPOGEN = overall weight on objective function MINIMIZE NPO Generated
Wminnet, = the weight for NPO material type | in objective MINIMIZE Net NPO
Generated

W2EMPLOYMENT = overall weight on objective function MAXIMIZE Employment

Wemploy, = the weight on employment type e in the employment objective



nvealde

SONUUINLUINNS )
ANRINTUNIINENRE



201

MANUIN A.

msl¥uszluvionveade

= °
anei a1 Jhunmbves@ogenonlfilss Tond

VOUBLYUYY

mahanfussionnd

NISAY

1.1 ATTATHY

noniiiumyain , naadhiveudunszay

A
1.2 AIZHIEOUY

‘ - - L]
wudltentzamudmiundanszan Iy,
= a = - W o1 - 4
wimihigeyRandanuaia1e, niaiutey
tugunssifuniwdou, nimdugunidne

adratsziansents, s T audou

LULUL T
2.1 iMNOMYT

dnniduesded, sdadiuermisdad
Anudogd

2.2 yodeunannnITATOND NS

nio yndounaninania

iy, dwmsin 1A
usanessd, s mn N 1dufndanw

w d .
dmiududemdslunayadu

fn

3.1 Auduilu

- ¥ o o -
adaiuveudy, naadiuwsudanh, wa
¢ A T !
Shugunselindoaueu i Auan fiveu

a4 9Inirudn

32 1rufh, rudY

- - a
raathudonszamoniaudn, namilu
Roofing Material 110108, viauusn TWld

audou

'l Al

- . p
wdaiily Fibre board, Hamiluilonszamm, W

1 T Iviadou, shwmiingiily

. WRTHAN ( QINATAN, LAz YU
WoAR )

- p g
uindudanatadn udnilAugan

#oany, Nﬁmi‘lmifmwﬁq RDF ( Refuse-




202

voatyuTY msvinniflszTosd
Derived Fuel)
6. M1 (709, 1Huta, n3zih) wanidludomas RDE

7. 813 (3001, MTawng, 013508UR )

dumdmtuseahon, smthniuladuse
Snsow, waauurusooud, namidunn

[l x - -
o, nimiui¥ends RDF, 19udadn 1y

8. lawng

8.1 man(nszdes)

82 wesgiiiivy (nziles)

8.3 neduns (o)

84 HuANeT A

g5 andlvaie

naaithumdndunazalmndn, saaiumin
n&

ndumwuzldves, ndadiuemyInfhusa
qq

piaitumo i
wenazfeensnuumneiudandaiiuazia
wislumswdauumined, nrzquily 4n

wennszuendansfesnninaiulvrioini

9. uf

Y a_ A
9.1 1IMIOADN, VIAVIIYATDIAL

92 ufman

¥
inninameren siviie Tinudussy
4 4
inFoednld

a o -
Hnm‘fluuﬁ’mnzmmn snmamrurih

#uha

10. Aousin, wnind (Tagenmaneniin)

RTR Y
vinmlfudganun

i1, Buq (8113 Organics)

dnnrmufurstaranamnnuasiaaiiv

uA B0 70 Biogas

ol
) 3 A - £«
vy Anudeyavinenasdng Iantareuondinoadoasdunamaduiivau

viwsaReuildusz Teminingldalsz Temivoade

¥




msaf 2.2 hiuveamsihveadonnlssnugarmnsnanifilss Tomiluisnsgammnssy

gATMATIM ( fnanveudn)

-
YoIas

gaamnysy (Wilszloniveudn )

Jisunda Weauazneia

(Shanghai Number One Wood Mill)

(Sraau Whigadog) WuingAulumsnia)
(Hawdn IAHARAAAD

1. Plywood

2. Hard Fibre Board

3. Tazdmiusnndudh

4

nszaan g miunSsanedn)

el
(umnia_ahom LiidaTusnvuIunHda

0 L E 4
Tidudlsududamlsatula)

Tsanuraallidauazueda duems 114

HAR LT0ALAS Fibre Board

o &
Udey
[ 4 A P,
(uaniia iulidesiidianinms talliuazan

" [ ] s N q' A
uaalyl hilidsududandsnsula)

o @ Y4 - o )
Tsawiegduidenth ingAudamilaln

YUIUNISHARA

a 3 - o o - A & »
Tranurdaomania thuidenndaniv
»
aaathademaauna HunuRulumsydu

oM 18

L4
l1gnundaueanesod viminduyedlsaunin
4 .

WeNItAY (Guangzhou Paper Mill }

r = E : - A & e
Gagay ThinfevesTsunaadonsza gl
aM130rganic [Wo1lueg lutlsanannmnnrda

o,
loanBaed)

(wordn 1A Ethyl Alcohol)

veude MIDMINAULDANEEDA
»
(quaudd hithuleudumsiing)
q’ ¥ v =
Udwinduny
quaaruia Auidwinnswend i gaild

3 4 " a a A
ipusa: hithDeudumisiinuuasasandsnau

T5901uRaan17 (Adhesive) 1INTOUTOIN

MINAULDDNDEDA

£0¢



gATMATIN (franveuds)

=
¥8dian

gaamnysu (Wlstloniveudn)

T5991un8% Vanilla HIVINVBAAURINATIA

duuoanosod

Tsanmnipynimruiidiouiy

5 R . ¥ 1 a &
1539714911 Ceramic Grain 910U IANE

il 1 luRamsnead

v
T3 unaminunaednin lauy
(anau Mdrinadaaa Humss e lsnuda

vssyldnasaiesmiodo )

¥
(waraa AT uunasIrianNuKaLiR)

(ranomg vinnisaeunuasFunadiniodio)

yala
uenia huyaleos lithulleududa

amlsnuazasiny)

¥
Tsarumaaijowiin vigaln (A 50 -

60% ) wwaaiihutjomin

Tsaundia Biogas Yimgala (A1du 50-
»
8%) ymiinld  ihufem@dmiumsna

Au

a d’ - < o W
Tsanundaromawdia tingala @) 1ua
v 4 - - -4 -~
sadiemdutedmsulfiihuvemss

dmSunioduloi1 (Boiter)

» »
wisudsda i iwaInlhiluemisves

. E 4
unaeneu medenlade

14414



gramasa (Andnveuds )

=
b [ R EG]

gaamassu (Wilszlomivedn)

»
Uy, ATnouuY
» L] »
(quenia dhabhuuimaSesiassninnise
» ] L]
unTauasinamussglanasen hildnaam

AMIABINIS 09 Tuyaiii)

Trsnundnennsdaidiioq hazneuun

ity wrdailuemsdal

i
Traamaailomin dntud@onnauduey
. »
AYHANTIMINYATIUTIALFU 50-60 %

wdmindhui]omin

T590mmnanBiogas Vininaundnnwauiuya
Taaufina A 50-80 % td vl Biogas

& ﬂ 4’ - w »
Futhuyemad mMIumM e

IHHNITAIY, NHBIETTA
(uawtia Liudeudumaiinuviet

amlsn)

T1 1 UHTANSZATHIINFEOTSATY

HADANAIAAN
(uonid Hunasanainfindomo szrin
» .
yuunsAavasafunaes lithuleunuds

amlsnsula)

= [~ =, -y n’
53U AAIIANITANTINNA TAANNY

S0t



L, =] <4
RATIMNIIN ( HHanvedy )

-
voilgu

gaamnssu (Whlszloniveudn )

Tsanurdayudaud
@3 yalsznmFuud i)
(agay 1gduyfu Awwa Aauad nie uaz
g Tyarmu)
- - o =
anaa IdjudnmdiituraazBoaving 10

Micron)

Hu

(uaulA

hufuvesTagAuuacdive iy Suudnndaudi

Tsaanumdmfudund 1hifuii Womeiesn

fu Tiduawsm)us iy iagAvoun #an

» » »
endulTaunfediiodndu  hiduDeufuds | dhafudumd
P
andindula)
dy a = ; g =
udh Tsaanhagentddinu

E 4 ¥
(uieania thudidmamsrtuiiudnlud e
» »
ihademdsdmivmrhuiidrgmildioues

» » [
hihadeunudiantsnoula)

o =t o a’ [ Y
Tsaniduannid oy

ITUNIZATY
(umnia hasugujuinnaivedza

4 " x
@oouavsmunszaeouq lithafloudums

a P A
sz daamlsnoula)

Ts 1 UHAAITINTEATERINIAASSATY

L d
T59undansua IdAmas 1ot

> 1
(Isadnsmdalminginng, s Ihiondaua

Uszimd'lng)

v
Bdhwintwiuanlug
» ]
umnid Funidiidnnnsrio iy

-y ] X - T A
anlua Livudounudiamlsnbug)

Fd
Tranundadgnoadvividha i anlud

Tndaidudgneadn

902



gramnTN (nanaveads )

voudlt

gaamnssu (Wdsclomiveadn)

Gagdy  Wdwitudn ludanamiiosd i
ansvodlsadnre wdhudemadimiieleh 18
Tori llundenlau Ty Aanszua i)
roran 11 825,000 Rlataa 90

T3q9ns $wu 7w

4
179910 Ceramic Grain W10 MY
an'lualiwdaiiu Ceramic Grain 19 lunens

fsad

Qil & Lubricant

aud A AN Y ol
(f]ﬂliﬂlllﬂ 1i'|uu‘luuwammua:u‘muuaa
A o b o
au mﬂu'umlﬁuvmmﬂaunwmwmmz

A A2 F 4 ' A\ &
winevailulsawns ivdudleunvdsamlsnou)

» - y
Tsarrunduwiniul lesi@omnii Oil &

] » v
Lubricant induilninfiudemas

TsanundnnielFithneluin
(SagAu 1us uermes Tt uwaases i
ﬁy r A d’ 3

gunsaisududTsglveaniesld e
man eauns o3 uf ogiitioy naraAniiudu

- |
HazINNALIUY)
monaa TiniedlFithaelutu gy fitu #a

au iny Tnsviend inseslfuerne mlioyadn iy

b

1R IFMNIZIN

' v x ]
e dhumglnsd¥udmvouniod I
Mdouda nIzen A 1FAEENIBSENINNIIRER

nIeNUISYLYe)

- A d' » L]
TsanundamruzmiedlFnmhdlouda

w2 T it iagaulumasda

Tsanurdanszen dumuda T didudag

avlumsnan

IHUARIAAD YOI

¥
(AuanTA dhimmata@n mugn Fud Ve
w3aa Ifmidaomanadn v uasradone

STHINMIHER NIB0TUTTHLND)

a o o o -
Tsaunaniianataan tummaraan 14

Huiagavlumskdn

L0



gaamAssa (franveude)

=
vadlan

gaamnsay (Whhzlowiveudn )

»
Tranumaasemaninrmematadn 013 e
- =g 4: -
T pyrolytic reactor JAHNTUAZIFBINAAND?

i idhedemaalulssaudeq 14

IRUNSZATY

(RatErA FhumnszaniilfisatlnsaiFudau
vounioal¥Inh viendeanszamussyndeald
Ithiisradomeseniansiude idoudy

a A
Faailinouq

P 1 °
Tsanurdnionszay ineunszan Ty

Fuiaganlumisuin

b J @ k J | « o a ] - = o =t
wnomg Teyavin wiade mnTiuns sz Tewiveuds vpadninaunaEnIINAIAAAdouIHINA nsznT I Inmnaas maluladuazns

MR ISBN 974-7570-48-3

80¢



Uy iAd 0y

wadseses Jysmassee? dedlouil 20 quamiug we. 2515 sumsnund
irounnlsifouneda wazaumsfinu lussdnlSggratdninanssugammninn
umInndunsarmeaad v el wa. 2537 dhiunumndniimnssugaarmmsly
sedulTgnnTn Aymaenseiuminerde il w.a2s39

wiwinduFemsfnun 1didriursmadiuersfssimminimnssuganmns
- ar ¢ - o A - - <
unYingduinuatenaad v wasnmiy IddnihusuinilTouniiy aoudtuaud
- ‘. g ] ' 4 - - W - ]
BudtiioTs $1im Tudwmnis dunihidanogsfe wasilegiuvhenludumusinanilns
1y voquTEnBumediudunua urnga $10a



	รายการอ้างอิง 
	ภาคผนวก  
	ประวัติผู้เขียน



