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A Welcome Message from the President of ACAP
Janet Chung 4§ % %

Dear all,

Welcome to the 33 anmal Science, Enmmeenng and Technology Semmar
(SETS, ##Rr #d#rAitd) The Associaton of Chinese Amencan
Professionals (ACAP, % & ® 3 i %) has bosted SETS every vear since
the orgamzation’s incephion m 1978, We are proud to continue our tradition
with a day long exciting programs that we are sure you will benefit from.

This vear theme 1= "Teclmolopy. Medicime, Business Maragement and
Educatior.” Chor keynote speaker 15 Dr. Gwo-Dong Foam (Director of the
Emvironmental Analysiz Laboratory, EPA, Executive Yuan Tamwan, ROC),
who will grve a talk about “MNiropen and Phosphorous Reecovery from
Mumscipal and High-tech Industrial Waste Streams”. Today's semmnars wall
address the most sigmficant and epgamng topics, meluding: Nano Technology, Environmental
Protechion, Petrolewm Production, Alternative Energy, Better Living, Finarcial Management, Education,
Computer Technology and Health

We beheve this conference will offer you ample opportmity to gain new imsizhts about the latest
technology development on environment, nane, alternative energy, computer and others and network
nith fellow paricipants. We stive to make each vear's conference interesting and relevant to vou
Please gmive us your feedback and share 1deas with the session chans).

In addiion to SETS, ACAP also orgamizes an anmual diversity summit conference. The Diversity
Summut (DS, # a4k &% & 1K) offers a full day of senunars and network opportumties for emplevers
and professionals seeking to mammre therr effectrvensss mn today's diverse workplace, Ower 400
professionals from business, povernment, commumity and academue sectors attended

This year, we bosted the 11th Diversty Sumwmt on May 20, 2011. The theme was “Embracing
Diveraty and Inclusion i the New Economy™ FKeynote speakers were George Greamas
{President'CEQ, METRO), Ima Diaz-Gonzales (President/CEQ, Emplovment Trammg Cenfers and
Charwoman, Houston Hispame Chamber of Commerce), Dr. Michzel Williams (Trustee Distmet IV,
Houston Commumity College) and Jzson Jew (Prezident, Reliant Erersy) as the lunch kevnote speaker.

Tt has been an honor serving as the 33" president of ACAP, and on behalf of the organization, I would
like to thack our volunteers, sponsors and pariners for thewr dedication and suppert, without wioeh SETS
and DS would not be poszible. We are sincerely grateful to all for thewr engoing commitment to ACAP.

We are dehghted you are here and hope vou will find todav's conference mformatrve and ermching. We
have been looking forward to the day with great anticipation, so let's get started.

Enjoy!
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HRUSE OF REFRESENTATIVES
WASHINGTON, D, C. 20315

AL GREEN
Fin ComaRESaiOoneL Lhite CF
Housrow, Toaas

June 4, 201 |

Dear Fricnds:

Itis with great pleasure that | take this opportunity to welcome the atiendees of the
Association of Chinese Professionals (ACAP) 2011 Annual Conference and
Science, Engineering and Technology Seminar (SETS). [ salute all the organizers
and participants on their commitment to making this a memorable event.

As Congressman of the Ninth Congressional District of Texas, | commend the
Association of Chinese American Professionals for their dedication to foster
piofessional development and leadership within its membership. The invaluable
rale it plays in promoting science, engineering and engineering is admirable.

| look forward to working with the Association of Chinese American Professionals
on future endeavors and serving you well as a Member of Congress. Best wishes
toall for an exciting and enjoyable event,

Seerely,

'r:._q__ ,-ft-"—c-_ f-”j

Al Green
Membwer of Congress
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The Association of Chinese American Professionals
Annusl Science, Engincering, and Technology Seminas (SETS),

Lok o
Dicir Frigmds,

On behalf af the residonts of the 22 Distnct of Texas, | would e to personally
wiboome and congratulate the Associstion of Chanese Amencan Professional on yous
13 Annual Science, Engineering and Technology Seminar. 1 is wath great Boace tha |
welcome you o Sugar Land Texss Sor this guihenag.

The Chinese American Professcas] Commuenity i vilal 10 the ecomomss suceoia of the
Housion erea; you are deserving of recognition. Since 1978 ACAP has workod hard 1o
bring together Chinese Amenican Profciasosals o share cxpenences, information and
ideds with an ersphuly on S¢iehee, Engineering asd Tochnology, As a member of the
Enctgy snd Cosnmeres Comsattos in the U8, Hows of Reprosestatives, | aederstand
how impariant oo (htical mengy ecion i in the Hiowifon area, 1t 15 professionals like
you 1hat drive the muccons of that socior.

Again thank you for giving me the opportusity 10 recegrize your wonhwhibe
arganization and its contribution 40 our community.

[% is an honor 1o represent you in the Unibad Sisies House of Represcatativer
WY
D O
Pete Olson

Member of Congress
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% City oF HousTON Annise D. Parker

1
v i Office of the Mayor Mayor

PO Bow 1562
Houston, Tesas F7H51-1562

June 4, 2011

Greetings,

Az Mayor of Houston, | congratulate the Association of Chinese American
Professionals (ACAP) on its 32" anniversary and for hosting its annual Science,
Engineering, and Technology Seminar (SETS). SETS provides a platform for
bringing together many scientific, medical, business, and educational communities.

ACAP works with various peer organizations to offer sessions ranging from nano and
compasite techmology, petroleum production, environment protection service, medical,
teaching opportunity and advancement, buziness management and tax planning,
business information management, cancer research and better living at the event.

| commend those who have worked diligently at ACAP and extend best wishes to all for
a successful event. | am confident your business will continue to make a significant
impact in our community for years to come.

Sincerely,

GMTJ.%

Annise D. Parker
Mayor
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2011 Science, Engineering and Technology Seminars (SETS)
Sugar Land Marriedt Tows Square
Fune 4, 2011
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2011 Science, Engineering and Technology Seminars (SETS)
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Session Information

Lgnsem Eosin: Sugar Land Ballreom VI

E: Yiyene
1

[ ¥ano Technology Session] [& £ HH®R %)

Co-Chalrs © Dr. Su-Seng Pang (Rl k), Loultdans Seare Usiveraey
Dr. Howoard Paul (il & # ) P.E. ACAF Former Pretdest

Thesne | Namo 3nd Compatite Teehnology ¥ BEFFE £ .0

Speakar: Dr. Damitri Lapatks, Roce Usnoaraty
Topic: Nanctecknology for Treating Camoers

Speaker: Dr. Shim-Shem Seeven Pei (d £ 8 ), Predessor, Usiverniry of Houston
Topie: Graphass: Tha Nt Cesaranee Dhsplay s IC Tockealopy?
(Co-nmtears: We Wa, (hagles: Yo and Jimisg Pas)

Speaker: Dr. Guogiamg Li (F &), Jomt Assoniate Profissor,
Soutbern Ussvenety Loussnsa Seate Unrveesity
Topic: A Bue-hlimene Self Healing Compeaie

Speakar: Dr. ALA Wakah, Assecanre Predesior, Loszyny Soame Ustverey
Topic: The Depraiation of Shape Mesory Polymer det to Imsanica & Flad:
{Comapthors: MNH Nabad MA Walab, Kun Lian, and Su-Seng Fang)

Speakar: Dr. Kun Lisn(lf 1), Sesise Visiring Profasser, Southern Universiey
Topic: Unique CwC Core-Shell Masoparticles = Fabrication and Properties

Speakir: Dr. Kaivang Wang (L 88, Resach Assocate, Lowmaasa Sha
Uervursany
Topic: Deponstion of Sehcade Based Protectne Coasmp oa ©- 103 Nioksum Aoy
(Cernsthor:: Fayaay Wang and Sheagmn Cruc)

Speaker: Dr. Zhenyu Ouyang (M K F), Asasee Profeses, Southesn Ussvesy
Topie: An New Porw Mode.] Fraeesw Ter 2lakad of Hybad Joisig

Speakar; Dy, Se-Seng Pang (§idf & ), Profeccoe, Losgass Stte Usnrensty

Topic: Bffect of Pusoalicenc Actmance on 3 Loaded Covaly Baas
(Cerathiors: Calieia Jobason, Aeart hEaha Toess M and Se.5enp Pang)

Earni i o 35 héwsts of Prefessional Development Hours [POH) by 3ttending thed sestion.
Certificate wil be fssued afer conferense,
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Ti=w Sezuman Room: AMagnolta 1 - 111

?_Ii.ﬂhn- [CPA - Financial Management Sestion )
e S ST T Y S

W B R

Co=Chairs : Efleen Chim, CFA (8.8 ¥ § 11 8)
Stella his, CPA(R S R 4170}

Thewe | From Tax Ksturn: to Fimancial Planuing
M mAEELT AL SR

Speaker: Andr Jan, CPA Q8 oiie

CET EEE- G T
¢ Impact of Health Care Reform
*  Maslthosen Cradit for Seaall Bumne::
O Masek 25, 3010, the Patent Protecmon Affordable Act wad spned by
President Obama The mupact of tus act i3 now beponing bo be felf by
ednadusl: The: pressstasion vall foee on whae chon pes thars will ba,

Speaker: Domnie Femp CPATES (TP, AW #it HHLESW
REAN- kALY - QA ARARTHSAN - S EREASE - BEESMEL

REEE -

+  Txx Bate Shilsng Seoviepes

*  Estate & (nft Planmng for 2001 = 2002 Cace Stade:
#  Bauness Succksaon

* Inreanosal Tae Ime: - Tramafer Pricemg and Othee

How 3z azalysis of mx returs 2ad other B sexiepes balp: meies cluets
and mmgrove cheot satisfachon

ERARTHABFL AT A FF RN AR AN 0 A ERRT
RS LS AR R Y TRASH2FRS -
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T Senee Blesen: Cace [ - 11

S0l | [Education Session] [HERE]
1200
Co-Chairs ¢ Dr. Huis-Hui Grace Lin (308 M), Umiversity of Houwtton -Victoria,
ACAFP Life Masnber
Dir. Treme Limlin ©hem |5 mdsil)

Theme - Eduranen Profecden in the TwemrrFiru Cenrory

Speaker: D Ireme L. Cloen (8 sae )

Tepee: Apphang Techrobogy in the clasmrooms
The workshop will desesstrate usefd oy to allow feschers make effective
maepration of selmelopy = chyoessy: Fors will be on PowesPoist
sesaareses, Mitshe behtoss, hypachoks sed meve oo te Web 10 soal: fur
teachang and learsang.

Speaker; Dv. Han-Hud Grace Lin (08 B}, and Dr, Lrza 5 Freeman

Tege: E-Profnisonal Educyior Parstfolio
This weekshop will demcastrate bow o compoie 32 e-portfclio that wall
demomntate your ment relevant sexching kil =4 expenemoer. You'll tes
srarply: of supwnding pasrfinhos aod lowrs dharent 1=d o thye may
make vour portfolie shind oo from the cthers. A2 e-poctioho & 3 valksable

Earn Crwdit of Continuous Education by atbending Education Session. Ceniiaie wil be
myoed after conlerenge
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Tizma Session Rean: Sugar Land Ballroom YTII
?‘Eﬁ'ﬁh: [ Environmental Science Technology Sesghon] [MEHH M %)

Chinese- American Society of Environmental Protection and Safecy
(CASEFS) & & &G4 o

Chair - Edward Chen (8 & 1 ), City of Houtten, CASEFS Prezident

Theme | Emviresnental Sazrvinable Devel spment LR el

Speaker: Vancs Nobe, CEOQ, Aboos Eowrpy
Teogac: Clean Enerpy - A Sustanabde Developnens

Speaker: Henry Chin, Assstacs Manaper, Gulf Coast Waste Duposal Ausbenty
Topic: Indnstrial Wasis Dispesal

Speaker: Alan Baehrach, Daeeter of Recyeling Operanens < South Texss Amea =
Waste Mizapecoen?
Tepae: Racyelmp Todyy 28 Waite Mamn pemass
ker: Clive Heax, Vice President, C Cyele
opae- Electomes Recrcling - Responsibie hog (B Cetficates

Spaker: 5.C. Chasog (fH68 8), Senor Specale, Departoat of A Craabity
Protection aod Mose Contrel, EPA. Tawas . ROC
Topse: R E L B RFH NS
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Tz

Ty Esaemn: Sogar Lasd Ballreom IX

S-{iaza-
1 2:00pm

[ Petrolenm Technology Sesshon] [Sh Bl E)

Chinese American Petrolenm Association A B 8 A 5 & 6 & e

Co-Chatr: | Dr. Tad-Chang Shih (& & & |, Contaleant
Dr. Chis-Hao Ko (K 4, 58M Adbaotia Inc., ACAP Life Membor

Thsn# © Technobepr and Soft Skills of the Fetrolemn Indasty
Speakar: Dy, Tadi-Chamyg Shah (2 & & ), Conzultand
Topic: The Solf" Skall: m EEF Bt A= T4 2

Speaker: Mark Chong (5 48)
Topie: Bocent Advmeesneni i Mines Setomer Acquinnes

Speakar: Dv. Eddy Las (# Hiik ), 51 Seicmac terpawing, Shall
Topie: Visuahzatos Techomgoe: o Assemment of 3 Chanoe] Syviesn as 2 Polesial
Crolarard

Speaker: Dr. Chis-Hao Ko (# % &), Stuctwal Engineer, SBM Athntia e
Topie: An Crverview of FPS0 Design and Application
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Tuane Sesniom Room: Sugar Lasd Ballresm V1

f]ﬁf_ [Luncheon and Kevnore] [+ 88 285l ]

Muses: of Coumeny: Baity Tung. ACAP Precsdese Elact | W ip 2 ¢ &
¢ Inireduedon: Jamed Chung, ACAP Presvdenc i ¥ 2 w &

o Welcoms Remark:: Jowph Feng-Cheng Chen, Dwecrer -Genenal,
Tap#i Econoeme and Caltma] (Hbee 1n Houston
EdtALLERLANTFE RYELE

v Proclamotiess Presentntion:
Abew Chen (8 & 8 ) f2r US Conpresomom Al GCrmn
Edward Choen (B & & ) for Cory of Hesuon Myves Asmive Parlor

= Lunch
* Kayneie Address:
Speakar: Gwo-Dong Reamm Fh D PE | Dhirecior, Emareemental A=alysia
Laboratesy, EPA. Bxecative Yiaun, Tasean, ROC
FRER A A R &

Topic: Nitrogen and Fhewpborow: Recovery from Municipal asd
High-tech Induserial Waste Siream:
HHMASHAIERARAR G

» Avard Prezentation: Chi-Chung Chang (5862

+ ACAP 3011 Distinguicked Achsevemness Awad:
Edward Chen (% A £ ). Depury Dirsctor, Sobd Waste Mamapement
Dypartesant, City of Hoason
v ACAP 3L Quirnadsg Servace Awsd,
Parricia Lin (& W), Scvmes 22 Tockmology Divisen, TECO

» Leaderzhip Commanitr Service Scholarship Presentation: Judy Wen (L )
o Formes Plistic: Corporation Scholarshup -
Siwlfi Hu (4% 8 5 ), Clemases Hagh Schaol

e Leoves Hesne Schalarhes -
Clime Woa (& & & ), Bellawe High School
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Session Eomm Sugar Land Ballresm VII

[ Alternative Energy Session] [#4 € 5RE)
Chair & Dr. Steven P (8 4R - Universey of Houslon

Themse © From LED Lighong to Electric Car

Speaker: Wikliam Yang (il (29
Topic: LED = Light for the Funure

Laght-emutting Dhode (LEDD 1 an esserping techaclopy that prozases to
fandievaerally alter hghnsp in the feare: It offery oecndon: potesial
e dnEgEy and eohiscs the quahlty of hphbhsy = Esaldng
snvironments. Thes pewsentiion will droeuss the tasies of LED

bow LEDk wock, techmacal 1zues melated b LED. LED apphbeasions,
maskef barmers, aad US povernmess’s «ffons to fecilitate advances i LED
seckmolopy wod breng it to the canlet  Alie discsised wall be the cosspanisen
wvng of LEDs, Sevwsl LED Bphewg prodoct: vall b shown n this
Fieastahes

Speaker: Dr. Debbie Chim (52 8 #), Glotal Duestor of Resexrch :md Developmant,
Dow Chemacal
Topie- Glokal Trand ad Oppertunity for Lishinen.kon Battery

T Lithuse: Jon batiery marioet ks poised fo play 2 mayes role n the eoverping
“eloan tech” sconeeny. Few sew teckoslopsss bavw reseived & sk foom
and hype over the past several years about it maitple wse: and trans formative
abtlsry, Lidhrren-lon seckmalapy bae 2ees a rame comveepeecs of appon fes
the npwme: commmaty, pohbtical leaders, ressancher:, aad mveston m Be
S, Chey EU o weal! o=t otbr mager indwoennl couniaes I 30 dhsinphr 1
b 2 crwaal o the futee ecooomy that @ the US peendest, Precudent Ohatsa,
called the swnes of deswin: mwsnfuessing capocsty of Lithses:lon
bamerses 2 “patenal secuity mme” knoan umprecedented move, the US
mrrvesoed over 515 bibon & research and mopuficmng Chisa 5 also m S
process of spandiay talless o develop Bt muket and e Eurcpeas: ame
bepimning to mm the comer and mvest beavily in this sepment 25 well The
snasbnt Bor litheeen soe hamees hae besoms mbstrsnn] see saly for do catls
and batterses bt abho for the mw mabenals that po mio the cel
of condary bothewe:, moincay hpkte wepkt md highe sonpy desesty
Thass adrartape: make them sdsal for voe in poribde slecmemie devices D
o they wnooes: @ thewe sphcshos:, they v under dinalopeent for coher
applicabions, sach a5 slectnc vehicles (EVs], vbnd-electne vehecles (HEW:)
and specialty battery sgfphcations.
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Speaker: Dir. Phil Chou (8 % #8), Regional Manager, AVC
Topre: Lithium-Ton batteries for world EV PHEV HEV market and technology

OVEIVIEW

Electnic velucles will reach 3% of world new car market mn 2015 and 5% 1o
fast-emerping China market by 2012, Among them, 35% will be with
Lithium-Jon battenes. The presentation will diseuss from basie of Lithiom-
Ion battery (Cathode, anode, separator, and electrolyte) and performance
mdexes (enargy denaty, power density, life cvele, and safety).

It wall also show the diversites of performance requement and battery
selechions among HEV (Hybnd Electme Vehlicles, PHEV (Plug-im Hybnd
Electric Vehicle), and EV (Electnic Vehicle).

Speaker: Mike Lin (# 5 #). Deltz Products Corp.
Topie: Green Energy Sclufions and Appheations m US
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S Bivom: Cane 1 =110

[ Better Living Sewsion] [£ 6% )
GFCBW# ABA LT H8r o F 4 4dsdide

Co-Chairs ¢ Lilly Wad (il X #)
Annie Jow (58 &)

Speaker: Jeam Lin (B0 H )
Tegps:: Prevestion of Sporty and Dlases Injures

Evervooe knows that exercize i emportant o e bealth  More and more
e for muembership af pven aed beabth clubs Doaseng by becoms moee
popular, especially amongp Chinets. Acheng part of or all of the body, even
thouph sxsccising pepiuly B not untommen. To pun muames besedls of
EXEITINeT, One Gewds to know how %o prevent mpmes. The objechves of thic
s ke o undessmnd sport aod dasce s, choois npe laod of
exarce. erponomac: and body mecharacs. and prevent sports and daoce
=112-12 kN

Speaker:: Kary Chaa (B 1) and Vibes Cenzalez
Toges: Zumba Fisees

Ir's Cha-Cha, at's Salea, ot's Hip-bop .. 1t's dusce Bmass.
Fuck off your beels, pat on your tenmis shoes azd enjoy what's the most talk in
BB, b

L the srauae ssoves you

36



Tizw S 50E Faam: Supar Lasd Ballroom VTII
iﬁ sm- | [Computer Technology Session] [ RHEHNE)
30 pen

BAE RS
Chair | Sherry Teng (T 695
Theme : Social Networking and Mokile Computing 8 A SMBRSBITL

Speakenr: John Frow (888 )
Topmc 1: The kmpact of Social Networkang oo Socqety 4 2 MEHUFHEY

Foom Sodap the bost child o eoertas e dicinios. social seswockiag impact 55
enyone’s 1o —wuh few comg 1nEn

ESALENET HemRAaE & REMNT LA EINSHS 0 A ANRRY -
Topic 2: Senaval Gmde: Online Social Merworkang & % MRA 1

Frome pervonal w basinevt-omeamnd wocal nemvoriong - Facebeok, Twimes, Dinkedis

wemnrkiap ol coanect Cmiomen 1ad butsess s - Tilp, Cooght.

EAMEE R IWNEES -8 F - e Lokeln ) WELTAAEI W

Wi -Tep, 38

Speaker: Jevite Wang (i 55 &)
Topic: Mobits Compunng - A Spun Dvelasion  #BI N2 XW

S mmrphoan. smd able compubey bare bets commensially adable fic 2 oy S,
T wilad £ oStk 06 Sefwolk compussy oaly wmnl ety Bad ey Betoce
marTEm . In fhs skrvslr we Will dicCiHg the TRCENT deTelopmear m bolk murken
3 WL maes Thekst 50 popainr

FAYIRETETRCERE LT AANE - AT FARMEHEE - LE
AL EeNERT A - Sl - A RS, N B ANER -
AERREME RS -

Speci Topcs
o Chond Compumag s Server Virmbimnos
o Motde vi. Deskiop Compraaag
o Nfebidy Comouting — O Tuadisn & Do
®  JEvdAc
P’ Einlle
& Tahles - Moomwied, ROV Misteeols Moom, Samaungy Calery aad (Pad el
&  [Pad & Phone
o Veitzeg i ATET
& 33w\ 4

= Afpide compunng with iFboas. 173 and laprop
¢ Paoes Tread

*  Thswcmsion
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T Sesmen Room: Magmolia [ - IH
230pe | rHealth Session] [HERE)
330 pm

Co-Chairs | Karl K. Chen, AMLD. FRD. R g 2 @0
Grace L Chea, FL.D. BN, B E il &

Theme © New Development in Contemparary Cardislogy
S BT RS T R S

Speaker: Dr. Sharman Tang (F & @ #9), ALD. FACC, FRAT
Topas: Therapeatic ebervenhos & Comtmamporary Cardiology
B b BARE BESL

Thet pewactatos wmll provade 30 overve of camis! Beatoent ophocs 1o
eardievasenlar Sisease 1= 2 brymoe e, meladisp carond shersing, copenary
wharreshon 113 tansradnl appreach, trasicatheter aorhe vahe umplactaton,
andovasoular a0rhe aneErysm repair and peripheral Inevention

Speaker: Dr. Hue-Teh Shih (3 & & @ 88), ALD., FACC, FAHA, FHRS

Tegae: Naw Dwveloperant = Casdine Flesmephyalapy
eh £N L BN Fi 2T
Vanous aspects of mievennosal cardie ebectropbyology and dence: will
be mitredectl inclading momtss. pecmp.  defbndlabon, beart  Bahire
meatmens meh 25 cadine resynebremimanes and conrienliny modulation a5
wall 22 capdise wmapng, sblance modabites, and safwty messures

Speaker: Dr. Karl K. Chea (R 2 8 b5), M.D FRD.

Togac: Lifestyle, Emotion. and Cardsovasoular Frtmess
fEN - AR R TR
Crtera for bood pewscum, choleterol, body mass mdex and blood plucons
will ba ishodaoed watk diicusses to follow on bow to xpeote the heald xnd
friness of your beart and blood vessels. meluding hfevtyle changws imohrmg
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Honorable Guest

Joseph E. C. Chen
Director-General, Inipet Economic and Cultural Office in Houston

BALHe LRI LMFE R LR &

Director-General Joseph F.C. Chen geduated from Soochow
Unrveraity, Taipel, Tarwan m 1970 wath a LL.B. degree. He jomed the
Mimstry of Foreign Affairs (MOFA) m 1972, He has served overseas as e X =

the Deputy Eepresenfative of the Taipei Economue and Cultural ==
Feprecentative (Mfice in India. Other assiprments abroad have taken -
himy to Panama New Zealand and Washington, D.C.  Before coming ‘;w

to Taipei Economic and Cultural Office in Houston (TECO- Houston) in fi i"ﬁ E
March 2008, he was the Deputy Divector-General of General Affsirs for
MOFA.

BRAEZRARFENRIRBRARESARE  TERO FRATBRAFLH - A
EANCAFARR 40k F R R 5T FFEH R A RR O R 248 -
BREEFEA I FRGFECREHAR  SERMBARABAAL -REENEAE -2
EEALRRARE - RARABERALHLLERLEMFREREANE L0
Haya k-

TEER: sk
npERiiak - ik
o 4 G 3 ] R
BARGKERME—FLT - -Hak
A 3 4F 4 A R
PET I RES £°%
M AR B P ] et
MEFEERBEAERLF
o AR ol # R
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Keynote Speaker

Gwo-Dong Roam, Ph.D., P.E.
Director, Environmental Analysis Laboratory
EPA, Executive Yuan, Taiwan, ROC
¥ REE THRRERAF LEHRRT RBRMR

Ac g profassional engineer and semor government officisl, Dr. Gwo-dong Roam has
been wiorking in the enviroomental enginsermg and mansgement field In 1973, affer
fimishing aradnate schoal Dir. Roam began working for the Indusmial Technalogy and
Peesearch Instingte, one of the largest nonproft F&D institions in Taiwan, to develop
pollntion sbatemant technology and offered technical assistance to industries,

Hiz cpecialties include: snaerchic biological phenomens advanced oxidation
processes, hazardous waste Teatment and groundwater remediation. His know-how
% and patents on the TASE (Upflow Anserpbic Slndze Baed) process have besn
|| commercialized full-scale and applied in lundreds of facilities in various ndustries
worldwide.

Dr. Roam joined the Taiwan Environmental Protection Administration (TEPA) m 1989 after passing the senior
civil service exammination. He hss been confimuslly and extensively invelved in vamous TEPA's polices and
mmplamentziion projecis. He kas servad as director general mn four TEPA departments (Eovironmental Monttorng
& Information, Emvirommental Senitstion & Tomic Substance Control Water Quuslity Protection Office of
Srience & Technology Advizors). During his teanre, be has offered innovative approaches and proposed response
plans for long-term unresolved sovironmental problems. He has also endeavored to scquire budzet allacations,
helped to revise ouimoded regulztons and expand persoonel and the orgamization. Proposing the pig Srming
prohibifion amd compensation project in five major river basing when serving as Director General of the Waser
Cmality Protection Deparment (1995-2001) was one of his salient achievements. The project imvelved thres years
of planning, two vears of negotiating with stakebolders, and finally two years of implementaton. He has eamed
the reputation as & problem-solves.

From 2001 to 2002, Dr. Boam served as Lead Shepherd for the APEC Marine Fesoure Conservation Working
Group. He was the oversesr of two APEC projects (1998-2003). Ocean Model and Information Sysiem m the
APEC Fegion, Development and Validation of Phycotoxin Analytical Methods, Standards and Fefersnce
Materials for Seafood Product Certification and Safety. He was also the edior-in-chisf of Emironmental Policy
Monthly, TEPA’s Englich publication.

Dr. Foam has been a visiting professor in the Graduate Scheol of Environmentz] Enginesting at the Natonal
Cliag-Tung University and the Natonal Central University for 23 vears. Ha offers a 3-credit course each year and
serves a5 the dissertation adviser for gracuate smdents.

Dr. Foam hes 7 patents, edited 5 books and published and presented more than 200 technical papers, all in the
field of environmental conmol and convergent recmology.

Dr. Foam 15 mamied with three kids. He enjoys reading science and technology-related books, e.z., molecular
biology, nanotechuolozy, jogzing, hiking, and tennis.
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Keynote Address

Nitrogen and Phosphorous Recovery from Municipal and
High-tech Industrial Waste Streams

THA AR FRALADL

Gwo-Dong Roam, Ph.D., P.E. f.l /7 &

Dhrector, Environmental Analysis Laboratory,
EPA, Executive Yuan, Tarwan, ROC
tELE ARG TR
Tel; B86-3-401-1004
Fax: ER6-3491-5460
Email: gdroamzmail niea gov.mw
Website: www niea.zoviw

To be delivered on behalf of Tarwan EPA Mimster Dr. Stephen Shu-hung Shen, the presentation wall
nclude some major recent events that could have a long-term effect on Tarwan's future emironmental
policy. The Mmistry of Environment and Natural Resowrces will be established on 1 January 2012 to
encompass water, land, forest and mmerzal resource m order to mtegrate environmental protection and
acological consarvation. Another pohiical fipping point on the economy vs. environment balancmg act 15
the announcement made by President Ma Ying-Jeou regardmg s decision to ask the state-owned CPC
Carporation to withdraw 1= mmvestment i the paphtha cracking complex known az Kuokuang
Petrochemucal Project. We anheipate the posiive long-term effect of this decision. Without a doubt,
EPA Minster Stephen Shen has already made great stndes in makmg Tarwan cleaner and greener, but
there 15 still mmch to be accomphished for the country to become a “beautiful and low-carbon 15land ™

Nowadays, resource recovery from wastewater has become more and more mportant. Progress mn the
hgh-tech and emersing industnes, such as wafer, semiconductor, and TFT-LCD (thin-film transistor
hquid erystal display) 15 promusing 1n Tarwan. However, wastewater discharge from these mdustnes
remams a major concern. For mumeipal wastewater, the tradiional biclogical aerobiz and znaerchic
process can enhance the mifrogen and phosphorus recovery from 40% to as hgh as 90%. Flindized bed
erystallization umt follows the tradinonal biologcal process 15 recommended. For industnal wastewater,
magnesium salts have low reactaty with fluonde, therefore, can be 2 good separator for phosphoms
from fluonde 1ons. Selective precipitation of phosphorus from semiconductor and TFI-LCD waste
streams a5 the forms of magnesium phosphate precipitates seems a promusimg approach.
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Distinguished Achievement Award

Edward T. Chen B % &

Deputy Director, Solid Wazte Management Department
City of Houston, Houston, Texaz, U.5.A.

As Deputy Duector of the Houston's Department of Sohd Waste
Management Department, Mr. Chen leads the South Operations, 25 well
as the totahity of mumeipal recycling. These responsibilifies include
management and oversight of an operation consisting of more than 230
FTE's and an annual budget of $12 million

Those operations consist of aufomated garbage collection, heavy frash/
tree waste collechon, and to-bag yard waste, cwbsde/drop-off
recyelng and household hazardous waste (HHW), a5 well a5 leadership
of all Houston's recyeling and environmental resources program. Mr. Chen has more than 35
vears expenence in emvironmental polluhon confrol wath emphasis on mmmerpal sold waste
collechions, recyclng, waste mumwmzatonprevention, waste to emergy, landfill diposal
household hazardous waste, end user markets, recycled products procurement, waste audit,
matenial recovery faciity (MEF ), biomass, and CO2 reduction. The award-winmng pubhe-
prvate recyeling partnership Mr. Chen developed many recycling programs has saved Houston
mlhons of dollars, which were wsed to implement comprebensive recyching program. He also
orgamzed the Houston Enmvironmental Summt,

Mr. Chen kas represented the City of Houston at numerous State and Federal conferences. In
2002, be was appomted by the Mavor of Houston to be Environmental Protection Coordmator
and Advisor to the Shanghar (Chinz) Mumcipal Government. In 2004, he recerved Honorable
Mention and President’s Award from the Recychng Alliance of Texas for outstanding lsadership
m zohd waste and recyclmg. In 1993, he recerved the US. Conference of Mavor's Mumeipal
Sohd Waste Management Association National Fellowship Award ziven m recogmtion of
outstandmg conmbutions i the field of sohd waste. In 1998, he recerved the Chayman’s Award
for hus outstanding leadership i Houston's recycling effarts from the Houston Corporate
Recyehng Councal. In 1999 and 2002, 25 mavoral appointee, he was a delegate of the Mavor's
Buaness Development Mission to Azia to promote busmess development m the area of
emvironmental protection. He was a keynote speaker at “Contammaton Clean Up 07,7 an
mdustry summit held i Australia m June of 2007, and a kevnote at “Intermational Conference on
Waste Management and Technology™ hosted by Tainghua Unmversity, China 1 2009,

Mz Chen holds a B.5. in Biology and Chemistry from Northwesters Oklahoma State University,

and an M.S. i Environmental Health from the Unmversity of Arkansas. He has taught college
courses In sohd waste management and environmental health 25 an adpnmet faculty member.
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Qutstanding Service Award

Patricia Lin j # 8

Patricia Liu started her mvolvement m the remstration at SETS when
her Imsband Bully, was the Executive Secretary of ACAP m 1989 Smee
then, she has been m charge of the registration at SETS for 22 vears and
at the Drversity Summut for 11 years. Her devotion to the ACAP 15
nohiceable whenever vou approach the regpstration table Don't be
surprised to hear your name before vou even mntroduce vourself Patneia
also actwvely assists the ACAP by obtaimng the cooperanon of vanous
agencies in Taiwan through the creation of joint semunars. She recerved
the Distingwmshed Service Award from the ACAP 1 1996,

Pamicia recerved her Bachelor of Arts in Chinese Literature from Tamkans Unh‘ersi.t;-' and her
Master of Business from the University of 5t. Thomas. Pameia cwrrently works at the Science &
Technology Division at the Tampel Economue and Cultural Office (TECO) in Houston.

Leadership/Community Service Scholarship Recipient

Clint Wu 2%

Clint Wu 15 2 semor at Bellaire High School and 15 ranked 27 out of
735, He has completed the Infernational Baccalaureate program while
stll taking Advanced Placement classes. Smee Sth grade, he's been
tramng martizl arts; Shaolm, §-step Praying Manfis, and Modem
Wushu, and he eamed 15t in mulfiple categones at the nafional level m
Washington DC for the ICMAC Cirewrt. Within school, be serves as the
Prezident of the Bellawe Infernanonal Student Aszomanon, and 15 also an
active member withm Model United Nations, National Honor Society,
Bellare Ultimate Frisbee, and more. He also acted as 2 research member
of Bellawe's Lunar Research Team for the NASA Lunar Science Institute studying crater chains
on the moon Over the summer, he volunteered for the Owerseas Youth Enghsh Teaching
Volmteer Service Program m Tarwan to help disadvantaged elementary children leam Enghsh.
In the future, he plans to study Computer Science at the University of Texas as a Tunng Scholar.
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Leadership/Community Service Scholarship Recipient

Steffi Hu #5 3

Steffi Hu was bomn and raised m Howston, Texas to parents Stephen and
Syhviz Hu She 15 evghteen vears old and a recent graduate of Clements
High School She has two older brothers and a sister-n-law. Steffi
enjovs Listemng to music and dancmg. She has been plaving the prano
since the age of seven and 15 currently on the Sth level of the European
Prano Conservatory. She has been learming to dance from J&H Dance
School (formery known as J&L Dance School) smee the age of five and
has eamed the Certificate of Completion up to level 13 from the Beymg
Dance Academy. As a dancer, Steffi has gotten the chance to perform at
vanous events across Houston - the anmal Houston Intematonal
Festival, the Rockets half time show, and many fundraizers throughout
the aity. She competed m the Showstopper's Competiion m February of 2010 and won first
place. Steffl also won plahmim and diamond awards at the Nahional Fire and Iee Dance Contest.
When she competed m the National Amencan Miss state and natonal pageants, Steffi was
awarded with State Ambassador and placed 5th m the Talent Competiton With these
expenences, steffl was grven the opportumty to perform at the Shanghas Warld Expo m July of
2010 at both the Shangha and USA pavihons. Steffi also represented the ity of Houston at the
International Youth Summmt on Energy and Chmate Change which also took place at the
Shanghan World Expo. She was designated a5 a Green Ambassador of Houston by Mavor Anmise
Parker pnior to attending the summmt through ber work with the emvironmenta] orgamzation
Green Team Amenca. Az 2 member of the Green Team Amenca student council, Steffi mtiated
several projects at ber school mcludmg Project GLOW which was dedicated to spreading enerzy
saving CFL hight bulbs. Along with these honors and awards, Steffi 15 the current president of
Generaton whuch 15 2 large youth bumamtanan orgamzation sponsored by the Sugar Land
Memonal Hermann Hospital. She also held the position of Vice President of Commumeations m
her school’s English Honor Society as well as Treazurer in the school's Science National Honor
Soclety. As a devoted volunteer, Steffi has accumulated over six bundred hours of commmunity
service work 1o the past four vears, vet she shll had time to continue purswing her passions m
hfe. In the future, Steffi aspires to become a spemabist n mfections dizease, and this comung fall
she will be aftendmz Rice Unrversity studying Biochemustry.
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imB2 e
The Association of Chinese American Professionals

ACA?

ACAP 15 an associanon of Chmese Amencan professionals with a wide vanety of expernze
mehuding enmneenng, seience, health care, business, humamty, and arts and culture. Founded m
1978, and curently with a total membership of approxamately 300, the ACAP recruts its
members from, but not hmuted to, the states of Texas, Lowsiana, Misaisaipp, Arkansas and
Oklzhoma.

In 2001, the ACAP, m collaboration with JPMorgan Chase, Shell Ohl Company and Marathon
Ol Company, orgamzed the maugural Diversity Summut annual conference. This anmual
conference has smee gamed wider support and attendance from other major corporahions and
argamzations n the gyeater Houston area.

As 2 pon-profit orgamzation, the ACAP strves to foster the professional development and
fellowship among 1t members, to facilitate the development of leadership skills of Chinese
Amencans professionals, and to address vanous 1ssues that Chmese Amencan professionals
faced 1n the workplace.

In order to encowrage professional advancement of the members, the ACAP resularly hosts
techmcal semunars and workshops with vanous professional diseiplines throughout the year. The
flagship actmty 15 the Science, Enzineenng and Technology Semunars (SETS) held m Houston
1n the spnng’ summer of each year. SETS usually draw 400 to 600 participants. These semumars,
waorkshops and conferences are multdiserphnary, and often mvolve guest speakers from other
states and forelzn countnes.
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THE ASSOCTATION OF CHINESE AMERICAN PROFESSIONALS (ACAF)

10303 Westoffice Dirive, Houston, Texas 77042

http://www.acap-usa.org

MEMBERSHIF AFFLICATION FORM
Name: Mr Mrs. Mz Tr. (Chinsss)
Last First Middla
SpoiLse; {Chimese] CAPMember:  Tes Mo
Mailing Address: Home ar Buzinass
Phone: Homs Wark Fax: Home Work
E-mail: Home Wk
Education; Dezee University Instifie Majar Fisld
Cumently enrolled af (Uniwersity): Expected DemeaTate:
Emploer:
Other Chinsse Sociefy Membarship;
Divizion Prafarence (Please Check):
__ Archirectore Epmmeerine  _ Education _ L __ Polymer sympesim
___ Bipmedical Science ___ Elecinical Engmesring __ Literature and Art __ Polifical Science
___ Businass __ Erwirenmental _ Mechanical Enpineering~_ Social Science
__ Chemical Technology __ Indusmial Engincering _ Medical & Health Scienve _ Space Techmalogy
___ Civil Enpineering __ Information Techmolegy  _ Pemolam Technology __ (Cither)
Field of Specializadon;
Membershin Type and Fee (Ploass Check Cme): Lif Member - §200 (ons-time payment)
Bzgular Member - 530 /anmual {Tamary throuzh December)
Smudent or Semior Citizen Mamber - $5/anmual | Jan throuzh Dec )
ACAP Funstion and Program Interssts:
__ Conrimuing Education_ Budgef and Finance _ Fund Raising __ Membership Dove __ Menforng
_ Hewsletter _ PublicBelwions _ SmdentLisison  _  (Others)
Comments Suzzestions:
Member Signanare; Dae:

Make chack payable to: ACAP

Mail tor ACAP Membership Drive
10303 Westaffice Drive, Box; 104
Houston, Texas 77042
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11 Greenway Plaza, Suite 2018, Houston, TX 77046

Tel: (713)963-9433

Fax:(713)622-4260

E-mail: sdhoujascienceh org

Website: hitp://houston nsc.gov.tw or http://'www.scienceh org
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Green Houston Tour

Learn with the Tour Protect Environment

| Green Houston Tour o e Hogson

City of Houston

ACAP
Friday, June 3 D041 Oice i Houson, Seience iy,

7:30AM Tour Bus Departure: Sugar Land Marriott Hotel at Side of Conference Door
8:00AM Bus Stop: Culture Center of TECO in Houston at 10303 Westoffice Dr

(INote: Please park vour car at back of building.)

" 2:20nm  Waste Management Recyeling - sort Facility

4939 Gasmer. Houston, Texas 77053

10:30am  Gulf Coast Waste Disposal Authority

Waste Water Bayport Facility, 10800 Bay Area Blvd., Pasadena TX 77507

-h‘?&\

1:30PM Computer Cycle Tour

7700 Kempwood Dr. , Houston, TX

bp
2:3opm BP Helios Plaza (Leep piatinum Building)

201 Helios Way, Houston. TX 77079

2:30PM End of Tour: Bus return to Chinese Culture Center

4:30PM End of Tour: Bus return to Sugar Land Marriott Hotel

R.S.V.P, Your Bus Time & Seat before May 27, 2011
$15 for Members or $20 for Non-members
with Registration Form
Janet Chung, Email: janet{@cis-houston.org
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BiHEPY - Gulf Coast Waste Disposal Authority Bayport Facility

GULF COAST WASTE DISPOSAL AUTHORITY
BAYPORT FACILITY
10800 BAY AREA BOULEVARD
PASADENA, TEXAS 77507

Gulf Coast Waste Disposal Authority’s (GCA) Bayport Facility, Jocated on 113 scres in the Bayport
Indnstrial District of Haris County, Texas, was designed to treat industrial wastewater generated by
compaies in the Bayport Tndustrial Complex. It currently treats wastes from fifty-four indnstridl
manufagtuting plénts and two mmicipalities (Usezs). These wastes are accepted dependent upon
compliance with fequirements of GCA’s EPA approved Pretreatrent Program: These fequirements
are outlined in GCA’s Pretreatment Rule. The Facility is extremely flexible arid contains several
operaticnal configurations, These configurations allow optimization of entrgy use and are changed as
Tequired by variétions in flow, loading, and weather conditions, Twenty-four hour composite samples
aré takes at edch User ontfall, at points in the treatment process, and at each of two péritted cutfall
locations. These samples are then analyzed daily in the GCA Central Lsboraory utilizing methods
specified in 40 CFR 136. The facility design was based on 2 daily averags loaging of 110,000 pounds
pér day of Biochemical Oxygen Demend (BOD) and 76,500 pounds of Total Orgésic Carbon (TOC)
and & daily mintirmum loading of 132,000 pounds of BOD aad 91,000 pounds of TOC: The facility is
carreiily petuitted for an average flow of 25.0 MGD and 2 maximum flow of 30.0 MGD.

COLLECTION SYSTEMS

Wastevrater enters the facility through two paralle] collection systems which extend 2.25 miles into the
ménufactaring complex. One system 18 an open concrete channe] and cardes Iow strength wastes
meeting tie Local Limits specified in GCA’s Pretreatment Rule. These wastes, referred to as Clean
Stream wastes do not require significant biological treatment. The other system is an aboveground
pipelinic that cariies process wastewater and contaminated storm water runoff averaging dppioximately
800 mg/L. BOD end 600 mg/L TOC. The cpen concrats channg] that carried process wastewater prior
to coriipletion of the aboveground pipeline has been left in place for emergenty uss.

The Users purmp their individoal waste streams 0 the collection systems through pipelines. A tirenty-
T B fovw weighted reftigerated composite sampler and a flow measuring/recording device is
located at the point each waste stroam discharges into the collection sysiem. The composife samples
are collecied dedly for laboratory analysis. Grab samples are also analyzed for parameters such as pH,
TOC, end Ammonia. Users are notified immediately should their waste sireams fail to comply with
limits specified in GCA’s Pretreatment Rulé, Additionally, the collection systems are moriitored by
plant opérators on a twenty-four basis to easire that no unaccepteble wastes are being discharged.
Procéss pH meters measure and record the pH in both systems and allow eerly detection and comrection
of unzcteptable pH valoes,
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Page2
GCA Bayport Plant Descriplion

EQUALIZATION/FIRST STEP BIOTREATMENT AND EMERGENCY HOLDING

The plant purmping and piping schernes provide significant flexibility in the handling 6f variztions
flow and Joading. Normel variations are minimized through the nse of three equalization/first step
biotreatment tanks. The tank volumes are 1,75 million gallons each. They utilize subsurface jet
eeratdrs and blowers to provide mixing and oxygen. The mixed liquor concentration is maintained at
approximately 5,000 mg/L.

SECONDARY TREATMENT

A 125 niillion gallon second step activated sludge system provides aerobic biologicdl treatment of the
piocess Wastowater, After equalization and first step treatment, the wastewater flows by gravity into
the second step system. Mixing and dissolved oxygen are provided by 4 jet aeration system sintilar to
that used in the first step system. Following treatment, the mixed liquor flows by gravity to clarifiers
for seperation of the biomass, The clarified water is ther disinfected with sodinm hypochloite and
discharged into polishing ponds whers it mixes with stabilized Clean Stream wastewater. T the
unlikely event that treated wastewater is umsuitable for dischirge because of a plant upset, it can be
diverted fallowing clarification to either of two large holding basins,

Following clarification, the concentrated biomass is returned to the head of the treatment trains for
furthes treatment of wastewater. Excess biomass is pumped form the clarifiers to ah aerobic
digestes/lhickener whese the solids concentration is increased from 1.5 percent to approximately 3.0
petcent. The thickened slodge s then transfered to the dewatering building whers it is conditioned
witfi palymet and processed through two 2.2 meter beli presses. The presses 1emove cxcess witer
ftom thie slodge and concentrate the solids to approximiately 20 percent. This material is then
transported on conveyer helts info Jarge trailers and hauled to a permitied landfill for final disposal,
The dewatering system has a capacity of spproximately 100,000 pounds per day of dry solids

The clean stream wastes flow through three stebilization basins and mix with treated wastewater in the

third pond prior to discharge into a fingl polishing pond where additional solids setfling and biological

stahilization Gecur.

The effluent is then pumped from the final polishing pond through a force main info the Bayport Ship

Cliannel approximately 2.25 miles from the plant. Pelor to discharge, the cfflneat is sampled and
abalyzed fo assure compliance with our TPDES Permits.
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GULF COAST WASTE DISPOSAL AUTHORITY
BAYPORT FACILITY PROCESS DESCRIPTIONS

LIFT STATIONS
Lift Station 1 Lift Station 2
Emergeticy Process Waste Lift Station Pond 5 Panps
6 Punps _ 2 Pumps |
Capacity: 20MGD - Capacity: SMGD
Operation: Automatic Level Conrol Opeation: Manhal
Lift Station 3 Lift Station 4
Prind 2/Pond 4 Trarisfer Station : Discharge to Bay Pump Stition
6 Puzps ' 3 Pumps
Capacity:, 10 MGD Capasity: 3.MGD
Operation: Mannal Operetion: Manual (to ba upgraded to
PLC control)
Lift Stafion 5
Main Lif: Station
i Pumaps-

Capacity: 30 MGD Maximim
Operation: Aufomiatic Level Control; PLC Cantrol

EQUALIZATION/FIRST STAGE BIOTREATMENT TANKS

Tanks 2001, 2002, 2003

3 Completely-Mixed Aeration Tenks Utilizing Jet Aeration System
Volime: 3X1.75 MG; 5.25 MG Total Capacity

Dianigter; 110 Feet ,

Height: 3 Peet

Blowers: 1750 HP Total -

Pumps: 12 Recireulation Pumps; 900 HP Total

MLSS:. 5000 to 6,000 mg/L

Sludge: Flug Flow Seed Off Retuen Sludge System

HOLDING BASINS

Poid 2 Pond 4 .
Emergency Holdng Basin _ Emergency Holding Batin
Arga: 215 Acres Area: 116 Acres

Volhme: 15 MG Volme; 3.50MG
Aprztion: Nene ' Aenation: Nobe

MLSS: Nae - | MLSS: Noe

Liner: Symthetic Liner; Natural Clay
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HOLDING BASINS (Cont'd.)

57

Pond 5 Pond 8
Secondary Emergency Holding Basin Secondary Ererpency Holding Basin
Arez: §.52 Acres Ares: 5.54 Acres
Volume: 14 MG Volome: 14 MG
Aerzfion; None Aeration: Noae
MLS5: None MLSS: Noge
Liner: Natural Clay Liner: Natural Clay
ACTIVATED SLUDGE PROCESS
T-Plant Digester D-Plant
6 Paralle] Aeration Bays : 5 y Mixed Concrete Basing
Volupe: 34MG Volime: 2.5 MG Each, 12.5 MG Towl
Agrafion: Subsuface Difiised Afr Abpafion: ot Aefation
Blowess: 5 - 1550 HP Total Aerators: 13 Blowers 3250 HP Total
Capacity 2,100 Ths. Oxygen/Hr. Capavity: 4805 Ios. Oxpgen/Hr.
Clarifiers; Three 70 f. Dismeter cach Clarifiers: Three 142 ft, Diameter Each
Wasted Studge: 300 percent Recirenlating Pumps: Ten 75 HP @9000 GPM
Liner: Bays arc concrete Studge Regyele: 300 percent
| Lingr: Synthetic
POLISHING PONDS
Pond 7 Pond 9
‘Polishing Pond Fing] Holding Basin
Area: 845 Acres : * Arex 5.82 Acres
Volume: 12.9 MG * Volume: 1138MG
Aeration: Four 7.5 HP Snrface Asrators Asgation: Nons
Liner: Natural Clay Liner; Natifral Clay
STABILIZATION PONDS (CLEAN STREAM)
' Pond 3 : ' Pond 6
Area: 58 Aczes Area: 6.7 Acres
Volme: 1.13MG Volume: 13.39 MG
Agratign: Neme Aeratign: None
Liner: Natural Clay Lines: Natural Clay
(EDOT Poocess Deseipticn)
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GULF COAST WASTE DISPOSAL AUTHORITY

BAYPORT VISITOR'S SITE MAP

40800 RAY AREA BLUD, PASADENA TEXAS, 7501
(B0 711, 1) D50
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1/13/2008
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2L Seience, Engineering & Technology Seminar (SETs}

saturday, June 4, 2000 - Sugar Land, TX

Nitrogen and Phosphorous Recovery from

Municipal and High-tech Industrial

‘ - & Wastewater

_Lwo-Dong Roam, Ph.D.; P.E.
*?':'-'.i ronmental Analysis Laboratory
EPA, Taiwan, R.O.C

I. Highlight of Taiwan’s Innovative
Wastewater Processes.

II.Taiwan’s unique : High-tech Industries
and Resources Recovery
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Taiwan’s Innovative Wastewater Processes

 UASB (upflow anaerobic sludge bed )
Technology by ITRI (Industrial Tech.
Resear. Institu. ) Since 1980.

Features

* Low investment cost (land
requirement & constructbon cost)

* Low operating cost (power ,
chemicals requiremeni& aludge
vield)

= Potential energy recovery (methane
i msabic)

' o

ITRL_
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UASB Technology
UASB Applications

Since 1988

UASBE designed by ITRI in Taiwan

= more than 20 factories

* more than 50 reactors

= more than 25,000 m?

= more than 250 million USE investment

Total UASE in Taiwan :
35,000 m?

Food processing, distillery, chemical
processing, pulp and paper,
petrochemical industry

UASB Technology

Three-phase separator developed by ITRI
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UASB Technology Applications
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UASB for TFT-LCD wastewater
treatment (2004-2006)

Factary | Comple | Typeel | Floweste | COD
name | tion mﬁ : CMD)
Compasition of TFT-LCD e | S )
Toppaly [ .o TF-LCD
weastewater c 2005 1760 | | (MEA,BDG, | 1400 | 8000
anics ; == TMAH)
Chibe | TFI-LCD
Dimethyl Sulphoxide (DMS0) Uﬂﬂ;s - ?ﬁ“ﬂiq 200 {Maa.mulm. {450 | 1,000
[(CH 80 | T m“ Al
Monpeihanoamine (MEA) ehectr| 2006 400 | (MEA,TMEO, | 650 100
[HOCH,CH,NH, | _omictl | TMAH)
Butyldiglycal (BDG) e
[HO(CH,), 0(CH, ), 0CH;),CH,)

Tetrnmethyla i .
[TI'I-{M{} lli[nn “r-’giﬁ-]w'

Detergent
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Know-how and Patents Contribution :

* Gwo-Dong Roam, Mechanisms of Anaerobic
Microbial Aggregation, Ph.D Dissertation,
Northwestern University, USA, 1988.

* Extracellular Polymer (ECP) and
Aggregation Rates in UASB.

* Starvation Start-up Operation Mode can
reduce the start-up period of time from 3

gﬁ“" <months to 3 weeks.

» UASB process and MBR and FBC processes
have been commercialized in hundreds of
facilities in various industries worldwise,
especially asia.

« MBR ( membrane-based bioreactor ) process:

Non-woven fiber MBR is the ITRI’s solution to
overcome the membrane fouling and the flux.

* FBC ( fluidized bed crystallization ) process:

_ Y “Distributor design operation control practices.

N
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Full-scale Applications of ITRI
patented technologies

Fluidized Bed Crystallization

UASH/
Anaerobic =
system i

Fluidized-bed
Fenton Reactor
(FBR-Fenton)
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* Fluidized Bed Crystallization Wastewater
Treatment and Resource Recovery Technology
by ITRL

= 7 FBC for Fluoride recovery (5in
semiconductor industry, 2 in TFT-LCD
industry ) 2FBC for Ammonium removal ( TFT-
LCD) 2FBC for calcium removal (1 in water
softening and 1 in petrochemical wastewater

Fluidized Bed Crystallization Wastewater Treatment
Technology

Introduction
Fluidized bed erystallization (FBC) uses siicate
SAN0S 35 CATErs o recover metal salte or

when the size is grown o 1 o2 mm in diameter.

Features

* Reactor and process control

« Infiuent flow distribution design
» Crystal growsh control
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Case Examples

12 fuil-seaiie FBC plants kowe Deen consructesd
{capaciy up 1o 24,000 m*d), of which seven are
for fucritie remenal |5 in serriconductor indusiry, 2

Cniortul orystas dischasges from FEC sysiem for
in TFT-LCD industry), two fer srrrmoniurm removal Ireafing dfenent wastzweisr

(in TET-LCD industry), teo for calchem removal

[drinicng water sofiening and wastewater reuse), Patents
rﬂﬂ‘“mﬂﬁﬂmﬂﬂ’cﬂ - US 8235003 8210580

« ML 1004621, 701 1888, 1014181,
- CN 71 G 13588 8

- TW DEB51D, 122688, 143243, 181508,
-

Taiwan’s unique : High-tech Industries and
Resources Recovery

1.Can you believe ?
“As of 2011, 51% water recovery of
industrial water usage in Taiwan 85% in

high-tech industries - ”
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High-tech firms to fight drought
measures by using recycled water

TAIPEL--Tuiwas's ltading Mat pamed 2nd waler makers
sabd they would make use of recyeled water w0 cape with waler
rlicaiing that is expecied 1o ke imposed o several areas acrass
the coamiry an May 20

Under the second-singe of water rtioning snnounced by
beomomics Minister Shih Yen-shiong on May 3, the supply of
waler o inchustrial wsers will be cur by 3 percent, and hixartaing
anil other non: essential users will hove their supplies el ol

ALF Dpieunics Corp. (AL and Chimnes lemalux Enqn..
Tl an's Tw Fargest flul-panel makers, said Fridoy it#at they
expecied 10 cope will supply reductions by using recycled
wisle witer, bl ey wosikd not provide delails of wiat more
they would do beyord current recyeling oforts,

The pasel makers sabd they nlready recyels an average of
3 percent of the wastewater they genenate at preseni, and
Chainict Innshux said the recyeling mie is as bigh os %1 peresn
ot snene of i fuctories.

ALICY salid He innowalive Waler Bnlerose System, a
water-saving svaleim consecling different pieces of squipmen,
emabike it po save 335,000 gons of winer & year, enough 1o fill

160 stamdard swimming pools.

Anudher system thet allows AU 0 catch malnwator ofT
ithe huge mofof ane of iis factories, cen hedp it save over
25 10 tans of waler per year, enoagh o fill |1 standacd
Awintming poals,

Easlier this woek. the couniry'’s iwn largest wafer
feindries, Unised Microdlectmaics Corp, (UMC) amd Taisan
Semicondueton Manufscturing Co. (TSMC), said they woukl
nit nele ot the possibility af purchasicg water im cose of
water shannges

Although costs may ingreiee as i pesull, (he owerall
immpact woukd be limited, UMC sail The company said i has
eaperiznoed watsr mtiosing many s in the past and bad
sl y developed o standard opersting proceduns that it
woull foflow b time as well.

TSMC saidl it has been miving weser as early 5= (e
eginnlig of Apnl in anlicipulion of water shoriages nnd has
alrencdy redsed wair usags by 3 poncont. The company
extimated thas lis 85 percent water recyeling rbe would also
bedp it meet production needs,

Secomi-phase water miloning memsure will e
introddueed in cities and counties sach as Taojuam, Hainghn,
Mimali. Taselwng ared Changheea.

Pirsi-phass waler cations | in Hsinch
on March 1E. aed in Teayunn, Mw.ﬂl Talﬂmng. anif
Changhun counties and Bencis sl Sinjluang cities in Mew
Taipei City in April

The Chiven Post |,

Southern Taiwan Science Park to cut water supply
to cope with drought

Reteoron Kug, Tiiwoa; Askom Hvang, DFGITIMES | Tesday 10 May 2011]
The Southem Taiwan Science Park (STSP), one of the three government-developed

stience parks in Taiwan,
metric tons (MT) 1o 95,
according to STSP administration.

Some areas in Taiwan are also subject 1o risk of water shorta
Minisiry of Economic Affairs (MOEA). IT there is no or

lans to reduce dm!ay water supply by 5% from 100,000
MT from May 2

to cope with treat of drought,

to the
next two

, dcoordin
Lbe riin in

weeks, decreased water supply in these areas will be put into force on May 23,

MOEA pointed out,

lf&muﬂtt continues, STSP administration plans to further cut daily water sugpl}' 3]
OLOODOMT from mid-June and wrge enterprises stationed in the park to re
HHHBE-EM}’ water consumption and recycle wastewaler from manul"ac:tunng

Processes.

Chimei Innolux (CMI), a Taiwan-based TFT-LCD panel maker, is the largest water
user in STSP. CMI has regularly recycled 5% of wastewater in manufacturing

processes on average, and recently started

ration of new recycling equipment

which is able to recover water by 109 in addition, CMI indicated.
AU Optronics, a Taiwan-based fellow maker, has reached wastewaler recyeling rates of

85-90%, according to the company.

DIGITIMES
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2.How to reach the goal ?

( neither cheap, nor easy )
* Low Organic TFT-LCD Wastewater
Treatment and Reclamation plant
(6000 CMD )
* High Organic TFT-LCD Wastewater plant
(5000 CMD )

Low Organic Wastewater Treatment and %
Reclamation Plant (6000CMD) e

* Raw water capacity : 6,000CMD
* UF membrane ¢ Zenon Zeeweed 500d
4 Trains, 3 cassettes/each train
44 X ZW 500d modules/each cassetie
» RO4+AOP'scapacity:  4,800CMD
*  Recovery i =80%
*  Reclaim water use ¢ Process water & UPW make-up
«  Commissioning date: Aug, 2004(MBR)
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Low Organic Wastewater Treatment and

Reclamation Plant(6000CMD)
el “l T _ Green Membio ® MER SYSTEM —

. [ ] [ |

e —#  Ruksim ta LIFW mske-wp &
I 'raceas waler
EReechai ruio: B )

Process flow for the LOWTRP

Low Organic Wastewater Treatment and Reclamation Plant

(6000CMD)

aETC
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Treated Water S

@y hy (e) {d) (e}

{a):raw wastewater, (b) PH adjustment, (¢) anoxic tank, (d-f): aeration tank,
(g):membrane tank, (h): UF permeate, (i): RO permeate

High Organic Wastewater Treatment and
Reclamation Plant (5000CMD)

{(

*  Raw water capacity : 5,000CMD
» UF membrane i Zenon Zeeweed S00C
4 Trains, 5 cassettes/each train
22 X W 500C modules/each cassette
* RO4+AOP's capacity: 3, 750CMD
= Recovery : >75%
* Reclaim water use i Cooling tower & Scrubber
« Commissioning date; April, 2003(MBR)
Nov., 2005{ Anaerobic)
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High Organic Wastewater Treatment and %
Reclamation Plant (5000CMD) GETC

-

| F guaiainn |_d Ampudar i_,“l 1 adj. H Amanialy |,_.| eyt i |} L.I Armewrd D} I_J Asraimali

ess flow for the H

= ZeeWeed S00c

+ 4 Trains, 5 cassettes/Train
= Total 20 cassettes

=Total 440 elements
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TFT-LCD High Organic Wastewater Treatment and Reclamation Plant
(5000CMD)

Wastewater Treatment & Reclaim Work List in Taiwan %

(Opto-electronic Industry) SETc
Clkemi Risiluaanidal Capaciity (CMIN 47 il g Remarks
Type Db,

CPTEL  [TFT-LLTHASG) L300 Thee., 2HNY Oieg W W, tresdmend for reclamation
CrTel Lyl 00 Jan,, 003 Chrp WOWY. treatment for reclomation
Optimax Palurizer [ Maor., 2004 O WoW, ireatmeent
CFre3 TFT-LCD 10,500 Aqwrid, 2004 Inorg W.W. trewtment

4.5 & 50G) g WY trestmait Bor recEimaiion

Dnmestic WW trentnsent for voclamalion

Optimax | Folarizer L300 April, 205 Inorg W.W. treatment

Lanw Oirg W.W, treatment For reclaman ton
High Dy W.W. treatment

Qo | TFI-LCD G) 45,000 Jume, 2HE Rinse WW treatmend for reclumation
OO Beeelnbn) LEW Org W. W, treatenend for recls mation
High Chrg WA, treatmenl

Inirg W, W, ireutmeni
CPTH | TFR-LCINEG) 33,000 Ang, 2005 Binse WYY treatmant for reckmation
20,000 Reeclaiim) LW (g W. W, trsstment for reclimation
High Chrg WV, irestmend for reclumation

Inung W.W. trewtmenk

CI'T#s Culor 12,000 Aug, 2005 Rinse WW treatmend Tor peclimation
Filverifiz) | 600 Reckaim) Org W.W. trestment
Inorg W, W, imsaimoni
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3.Combination of Phosphate and Ammonium
Rich Streams for Struvite Recovery from
Municipal Wastewater,

* Struvite(MgNH4P04.6H20),a crystalline
2
structure comprised of Mg+ ,NH4-N,PO4-P, is

commonly encounted in wastewater.

* The fluidized bed reactor can grow crystals to 5

mm in diameter with much greater crystal

hardness and purity.
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» Ostara Process

ii—
—— &

RN PsL
AR TERETLE

B0% of phosphorus and 10-15% of the ammonia from a flow of
500 CMD can be recovered.
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4.Selective Precipitation of Floride and Phosphate
from High-tech Industries.

* Armco Electrosteel Co.USA
Selective precipitation of Floride from

Electrosteel waste stream by Two-Stage Lime

Neutralization.

CalOH),
[ 1 1)
Floride-containing
waktewnter
(PH<2.5)
CafIH),
_ Wasted sludge with
various metals Fe, Ni, Cr)
(PH=H)

T wastewmter trentment plant

; Eive precipitation to recovery CaF, in Armeco ElectroSteel Co. USA
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« Basic Chemical Concept:

.The solution of CaF, at PH=2.0 is about 65
mg/l, therefore, around 95% of the influent
of floride (F-: 1100 mg/1) will be precipitated
as CaF,.

At PH < 3.0, reversely, the solubilities of
Fe(OH);, Ni(OH), and Cr(OH), are all very
high, and can be separated and get high
quality of CaF,.

.Compare to the nature CaF, mineral, the

product from selective precipitation process
makes even higher purity (85%) than 77 %-
80 % of nature one.

* Selective Precipitation of Phosphate
from Semiconductor Wastewater

Flow Characteristics:

Fluoride(F'): 800-1000mg/1
Sulfate (S047): 500-650mg/1
Phosphate(PO4"): 100-120mg/1

Ammonium(NHs*): 20-30mg/l
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» Basic Concepts:

Magnesium salts have low reactivity with
fluoride,therefore,can be a good separator for
phosphorus from fluoride ions.

Three possible magnesium phosphate
precipitates,namely, MgHPO,.3H,0,

Mg;.(PO,),.22H,0 and Mg,(PO,),.8H,0
MgCl, is more effective than MgO.

* Operation conditions:
molar ratio of [Mg+2] : [p,;.4'3] =3 to3:2
PH=8-10
phosphate recovery rate = 40-70%
product Mg3(P04)2.8H20 is dominated

when molar ratio is 3:1, PH=10, and

recovery rate is 70%.
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Table C: Periodical system showing pellet reactor experience

1 2
H Ha
T ) 58 [T & ]®@ |
Ll | Be recovered B [CO3 | NH4 [ © F | He
—— = |
11 | 1 | 14| 18 | 8| 17| 18
vz M| = o4 | o | A
1% |20 |21 |22 |23 | 24 | 25 | 28 | 27 | 28 | 28 | 30 | 51 | 52 | %3 | 34 | 35 | a8
K Ca | e Ti v €r | Mn | Fe | Co | M [ Cu [ 2 | G | Ge B | Br | Hr
37 | 36 | 30 | 4D | 41 | &2 | 43 | 40 | 45 | 48 | 4T | 4B EREEEEE
g | s | v [z [ we (me| Te | Ru | Rn | pd | ag |cd | m [Se | se | Te | 1 | xe
s6 |8 [smi| 72 |73 | 7a |78 [ %6 |77 |78 |70 |80 | &1 |82 |63 | 8 | 85 | @8
(-] Ba |Lalu| M Ta w Ae O r F 20 Hg : m Pl B P& A R
a7 | 28 parwd 104 | 105 | 106 | 107 | 108 | 108 |
Fr | Ra |Ae-Lr|Rtsu|teds| Uni | Uns | tna | Une |

In some cases il has proved to be attractive to form metal phosphates, Anions are
usually remaoved as calcium salts, Occasionally it is more desirable to form complex
salts. For example, phosphate can be removed as NH,MgPO, while simultaneously
reducing the wastewater nitrogen conlent, e

Conclusion:
1.Taiwan’s know how :

UASB © Start-up process and reactor design.

MBR : Non-woven fiber membrane.

FBC : Distributor design and operation practice.

Selective precipitation : Detail physical and

chemical and chemical analysis and experience.
2.Taiwan’s unique :

The 85% wastewater reclamation rate and N, P.F.
gsources recovery practices make the manufacturing
semiconductor and TFT-LCD peossible.
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3.For municipal wastewater, the traditional biological
aerobic and anaerobic process can enhance the
nitrogen and phosphorus recovery from 40% to as
high as 90%. Fluidized bed crystallization unit follows
the traditional biological process is recommended.

4.For industrial wastewater, magnesium salts have low
reactivity with fluoride, therefore, can be a good
separator for phosphorus from fluoride ions. Selective
precipitation of phosphorus from semiconductor and

" ET—LCD waste streams as the forms of magnesium

£74 1~ phosphate precipitates seems a promising approach.

* Without a doubt, EPA
Minster Stephen Shen has
already made great strides
in making Taiwan cleaner
and greener, but there is
still much to be
accomplished for the
country to become a
“beautiful and low-carbon

island.”
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* The Ministry of
Environment and
Natural Resources will
be established on 1
January 2012 to
encompass water, land,
forest and mineral
resource in order to
integrate
environmental

rotection and

» ecological conservation.

5% % 5 WOEXRMinistry of Environsent and ¥atural Resources)
SN () PRLLIAHBE

1000403

be| cxes PHE Exe8 T
I [RAR LRA Vrieordogical Service s
1 |anE AHE Wt Resoarces Aduinistraon WEA
 [ARABRE |ARARET Foresary and Nasure Consarvation Service NG

Soil and Water Conservation, Gaological Survey
1 |4RAemY |fEREAT i Rt scirie A SEMA
5 [ABnak 56K Polluion Preveetion i Contol Buaeay PRC
B T Y T — s
RETTEEUTY T : .
po ironmetil Edocation and Tranmg Instbale | EETI
ARAAREY Feaestry amd MNabwe Comservation Resesrch
B et BN g FNCRI
8 o T Biodiveriy Research Insiie B
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u mﬁ-’-* Forsatry and Maore Conservation Ssrvice
|| AP gl ® 5oil xmd Water © e, Geological &
5 28 MORNR S R S ——
(Mmictry of Envimnment and [~
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HHE O HE SR AT

Fosaabry and Watnre Comservation Research Inatitats

& 4§ EEHL I AT

Biodivermiv Ressarch Instente

* The announcement made by
President Ma Ying-Jeou
regarding his decision to ask the
state-owned CPC Corporation to
withdraw its investment in the
naphtha cracking complex, known

as Kuokuang Petrochemical

Project. We anticipate the positive

long-term effect of this decision.
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email:gdroam@ mail.niea.gov.tw
Tel:886-3-491-1006
Fax:886-3-491-5460

Thanks for your attention!

The National Environmental Analysis Building
* has a ground area of 36,000 m?*

* consists of a modernized Roman style courtyard
and a central office building surrounded by
_{Aaboratories on two wings.
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Firak Diviaion A;'-m-glr: Plannirg ':
| Committes of Comnmerciad - @ng Agministraton 1
* 1 Caboratory Accreditation

Secand | Dh.dﬁln Alr mnd F'hy!ll:ul
L o ¥ Commmes of Stansars _Tasating Dhvizion

Tesr MaTnoos

l Trira DkAsinn Inargans Didsion |

WEssiy Eirecior | IFnunnl;:uwmmﬁ Srgarac m—_lu

LHralrace TeEsting DhAsion

e I Fll'th DM!II:H'I Hiologacadl Tesling
s — Chie? Secretary. —— L J

Bl Fersonnsl Shnce

B Gl Servicea Ethica Cmcs

|
I Acoounting Office. ]
|
|

— WStErayT

* The EAL is divided into five divisions with total

4

e} f’lZl} employees and supervises about 100
fommercial labs.

Instruments and Capabilities
PM, ; & PM, ; measurement Ambient PM, .
(g/m?)
Mobhile Lab Real-time, On-road
Air Quality Monitoring

Continuous E%or for Hg Gaseous Hg in ambient
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PTR-MS ( Proton Transfers Real-time online VOCs
or reaction mass Spectrometry ) SVOCs in air ppb level

LC-MS-MS algae toxins, environ,
( API2000 and API 3000 ) hormones, pesticides,
pharmaceuticals

ppb-ppt level

Two-dimensional SVOCs, ppb level
GC-TOF-MS Analysis of stable isotope

GC-IRMS ratio of C. NNH ppm level
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HRGC/HRMS  Dioxin, Dioxin-like PCBs
& pops, ppt level

ICP-MS trace metals and elements
ppb~ppt level
Can be conjugated with
HPLC for Cr and As,
with GC for Sn Compounds

ZA ) TN N

Main projects in 2011 :
* Wetland survey : water, sediment and
biological quality study

* Passive sampler devices development
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* Greener pretreatment or analytical techniques

* Integrate Mobile Lab, PTR-MS and micro-
meteorological model to identify air pollution
incident on a real-time basis

* Bionanotechnology application for biosensor
and biochip development.
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More information Please find :

www.niea.gov.tw/english
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