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INTECUCHONTEMS

EMS

Follows AM/FM industrial management systems
Also, USEPA HZW reduction guidelines
Information system and procedures standardization

Report process (audits)
Based on P2 and Sustainability

EMIS:
With Geographical Information Systems incorporation

Scale maodification to Risk Assessment and new perspective for
planning

UPREMIS is based but not limited to three single components:
Operational, Academic and Community



Integrate prevention and sustainable strategies
within an environmental structure

Improve occupational safety and environmental
standards compliance (1ISO14000)

Designs an micro-architecture as a model of
source reduction under a sustainable perspective

Temperate project for real issues such as PR’s
solid waste problems.



Integration of different fundamental

components into a holistic
environmental structure developed In

a sustainable perspective
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’4 USEPA Vision (Compatibility

N .=/ with UPREMIS

B

There will be a need for more sustainable
use of resources. Most people believe that
the current trend 1s toward greater demands
Waste and Materials Management in the Year 2020 on, and consumption of, material rescurces in
this country and elsewhere. While the econom-
Ic value of some of these resources might
Increase, the more important (but often hid-
den) price to be paid may well be an environ-
mental one. Extracting, producing, and using
ever-increasing volumes of matenal
resources—maost of which are finite—will
inevitably have important environmental con-
sequences. Some recent studies have project-
ed that the current global economy cannot be
sustained over the long term without severe
environmental consequences. The challenge at
hand, therefore, is to create a systemn that
enables economic prosperity to co-exist with a
healthy global environment, by using less and
making more efficent use of the materal

S EPA o resources that are consumec.
Source: http://lwww.epa.gov/epaoswer/osw/vision.pdf




Compliance Approach

U.S. Environmental Protection Agency
Pollution Prevention (P2)

Fecent Additions | Centact U= Search: O Al EPA (@ This Area

You are here: EPA Home » Prevention, Pesticides B Toxic Substances » Pollution Prevention & Toxics # Pollution Prevention » Basic Information » Pollution Prevention Act of 1990

Pollution Prevention Act of 1990

Pollution Prevention
Home

UNITED STATES CODE TITLE 42
THE PUBLIC HEALTH AND WELFARE
CHAPTER 133

Basic Information
\Where You Live
Grants & Funding
Laws and Policy

POLLUTION PREVENTION

Partnerships

= RN £ 13101, Findings and policy

Tool § 13102, Definitions

008 § 13103. EPA activities

Publications § 13104. Grants to States for State technical

assistance programs
ource Reduction Clearinghouse
. Source reduction and recycling data collection
7. EPA report
. Savings provisions

L LEN LA LN

VISION
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Green Chemistry Approach
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U.S. Environmental Protection Agency

Green Chemistry

Recent Additions | Contact Us | Print Version — Search: |:|

EPA Home = Prevention, Pesticides & Toxic Substances » Pollution Prevention and Toxics = Green Chemistry

Green Chemistry United States Environmental Protection Agency

Home hnbettidlle | Highlights
Presidential GC Challenge  Documents .

Basic Information Winngrs by Year  Related Links 2006 Winners
EPA Projects & Winners by Topic 2006 Summary Document

pr{qrams Hl}w tl} EI‘ItEI’
Grants & Fellowships ; imai

¢ Green Chemistry Mission
International Activities
Tools & Literature ) ) ) ) o ) ) )
To promote innovative chemical technologies that reduce or eliminate the use or generation of hazardous substances in the design,

Documents manufacture, and use of chemical products. GREEN
Site Map CHEMISTRY

VISION
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R " Prevention Source Reduction

- Approach

Green Chemistry

X nt Additions | C
4 Home = Prevention 3 Pollution Prevention and Toxics = Green Chemistry = Principles:

U.S. Environmental Protection Agency

R 12 Principles of Green Chemistry

Home
Basic Information

EPA Projects &

Programs . . .
E Prevent waste: Design chemical syntheses to prevent waste, leaving no waste to treat or clean up.

Grants & Fellowships . Design safer chemicals and products: Design chemical products to be fully effective, yet have little or no toxicity.

3. Design less hazardous chemical syntheses: Design syntheses to use and generate substances with little or no toxicity to humans and the environment.

. Use renewable feedstocks: Use raw materials and feedstocks that are renewable rather than depleting. Renewable feedstocks are often made from agricultural products

Tools & Literature or are the wastes of other processes; depleting feedstocks are made from fossil fuels (petroleum, natural gas, or coal) or are mined.

Use catalysts, not stoichiometric reagents: Minimize waste by using catalytic reactions. Catalysts are used in small amounts and can carry out a single reaction

) many times. They are preferable to stoichiometric reagents, which are used in excess and work only once.

Sl . Avoid chemical derivatives: Avoid using blocking or protecting groups or any temporary madifications if possible. Derivatives use additional reagents and generate
waste.
Maximize atom economy: Design syntheses so that the final product contains the maximum proportion of the starting materials. There should be few, if any, wasted
atoms.
Use safer solvents and reaction conditions: Avoid using solvents, separation agents, or other auxiliary chemicals. If these chemicals are necessary, use innocuous
chemicals.
Increase energy efficiency: Run chemical reactions at ambient temperature and pressure whenever possible.
Design chemicals and products to degrade after use: Design chemical products to break down to innocuous substances after use so that they do not accumulate in
the environment.
Analyze in real time to prevent pollution: Include in-process realtime monitoring and control during syntheses to minimize or eliminate the formation of byproducts.
Minimize the potential for accidents: Design chemicals and their forms (solid, liquid, or gas) to minimize the potential for chemnical accidents including explosions,
fires, and releases to the environment.

International Activities

Documents

VISION



UPREMIS

|_I'|_|

Operational Academic Community
PHASE | PHASE I PHASE I,1I

ACTION
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N / AUVntageESHAC:
Integrates technology innovation “hands-on”

to Natural Sciences Curriculum students

Sustainable strategies as part of quality
standards for professional experience

Green Chemistry and other initiatives as part
of normal curriculum



Faculties

Natural Social

) . Architecture Humanities
Sciences Sciences

Sustainability
Green Pollution and Green Environmental
Chemistry Prevention Geosociety Buildings History




Faculties

Natural Social : "
. . Architecture Humanities
Sciences Sciences
Socio Economic
Biodiesel Fuel Cells Planning and Green Environmental
and Bioethano (Caribe) Buildings History




/‘/4 AdVahtages(Community)
Assess chemical emergency planning

Compliance with EPCRA's guidelines

Faclilitate accurate information and risk
assessment sustainable strategies

Integrate community actions into UPREMIS
operational strategies



Satellite Data

Other Digital Data

Aerial Photographs

Digital Maps

R
O

Tabular Information

[2] http://erg.usgs.gov/isb/pubs/gis_poster/
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: A/A AUVaniayESNOPERAtIonEl)

Accurate data and information (sors)

Faclilitates and improves intra agency
Compliance (OSHA,EPA,JCA, DOT)

Incorporate sustainable strategies as high
guality operational activities

Focus on HZW reduction** and cost effective
systems attached to chemical substances

Inventory reduction
** Based on Veolia/lUPR RP 1991-2005 Hazardous Waste Statistics
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GIS

UPR Waste
Management
System (Data Interfase)

UPR MAPPING
System

Base Data Chem. Inventory

Barcode (input)




(Chemical Inventory Management Information System)
ID, register and automatization of base
data for all chemical inventory and
hazardous waste

Bar Code input / output by an automated
system program

Inventory Control Platform (SQL) through
for UPR RP Chemicals Inventory
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i Lne. (2} [JPR Chemical Waste Management - Microsoft Internet Exploren

- EX|=IE
] ['__|_| = i g|

A UPR —— : |
Edit  View Faworites Tools  Help i .
File Ed =T = ; : o
. @ Back -~ () \ﬂ |EL| _l\l p ! Search :‘/"\'/ Favarites é‘j( <]~ @ = _] iﬂ i‘i
ac

[ Address |@j http:finatsci.uprrp.eduf~vartiz/reagent_inventory php?session=b&7 783625231 6edalif 7c47dadbYadtlevell=2Rlevel 1=12 V| Go Links ** =

address [{ _inks
GOLngC | G- |G0 5 @ @ Eff ~ 9% Bookmarksw @ 119 blocked ﬁ:}’ Check - % Autolink - | o Send o @ Settings -

GOLngC 2 fingsw

UPR Chemical Waste Management

Welcome johnnylugovega | profile | logout

| REAGENTS

# Reagent inventory

# Register a reagent

# Update reagent information

# Request reagents

% Reagents for reuse

< Reagent requests
WASTE

i@ Waste inventory

@l Register a waste container

g _Update Fontainer

information
< Expired reagents

. Waste containers almost
< full

& Closed waste containers
CATALOG

@ Fisher Scientific

@ Sigma-Aldrich

|

€]

D ¥ B @ O sacn Slpravries €3
Google [Cl» Good & & B~ ¥ bocknarksv B 119blocked % Check = %, Autolink +

T kg gJﬁfi

EE&

]
l;'

() Settings=

| o Send tor

Bellas
Cienci

R¢
R¢

Estudi

CABINET: C-FLO1 - FLAMMARBLE

Barcode Expiration

Volume (%)

Volume (units) Volune (gallon)

500000038 February 1, 2005

50%

25000 g 0.07

500000043 June 13, 2007

3%

83.00 mL 0.0z

0.09 gallon

&] Done

4 Internet b’




2 UPR Chemical Waste Management - Microsoft Internet Explorer

File Edit View Favorites Tools  Help

. — n 1
- 1 N ) = 0 .. oy
e Back </ \iLI lELI | Search _;_,_\..«:J Fawvorites {‘) g = _J fiﬂ .*‘i
Address |§| http: ffnatsci.uprrp.eduf~vortizfreagent_update.phprsession=ba7 753625231 6edalf 7c47d8adb9a92id=sq000000388next=5Gek+1k Vl G
GOLngE | G+ |G0 O] § @- E_fj‘ - ﬂ;’ Bookmarks+ @ 133 blocked A.:? Check » % Autolink | = Send tor (:

UPR Chemical Waste Management

\Welcome johnnylugovega | profile | logout

HERE Update reagent information

i Reagent inventory Use the barcode scanner to read the label from the reagent bottle.

B Register a reagent | |[Gett]

B Update reagent information

§ T

< Reagents for reuse Bacode Label

<) Reagent requests
WASTE

3 UPR Chemical Wste Hansgsment - Micrasaft Internet Explorsr
Fio Edt Vew Fawortes Tods Hep

Descriptio 9“"

W )0 serch S Feertes 2 -AELEH S
H Gt 36 e et GO o8 5_5epert PG ke b T TSI A TAT A B s
awaSte Inventory wwet— G005 @ W B - 1Y Boverkse B 135bockad S Check = Autolik + | Serctow 2 3 Saitings
{#L Register a waste container HiEDE
ﬁ Update Contalner Expiratiun Welcome johnnylugovega | profile | logout
information
RE TS Reagents for reuse
{ i Locati
P Expired reagents R TR R Saos G v
QWaste containers almost Ecit oty i [y e i
full - 3 Rasgem requt. o] o fo
P Closed waste containers _ . Qs 101 | s,
‘.' 1 Register a waste container 101 1 100%
CATALOG %« Recycle {3yt convir [N P s
—_— 202 0000004 15 | 100%
@ Fisher Scientific T e onon = :
i ‘. .
@ Sigma-Aldrich s s el oo Bt Gt Vi
| ADMIN | = e
Instructions: I EF T
To change the quantity remaining of the Eludue Somnaler
more precise drag the mouse until the wa o

To change the location of the reagent ¢ | EE T T : N T T T T
select the building then the room and the cabinet. After selecting the cabinet the change wiill
be complited.

- @ alial i mimedle e almbe e el mim ol e e i e

&] Done & Internat




UPR Chemical Waste Management - Microsoft Internet Explorer

Filz  Edit  Wiew Favorites  Tools  Help |1.
. —_ n :
o ) \ ) < - Z . ﬁ 2
O Back =2 \ﬂ \ELI (ol | Search c,,_\l:’ Favorites €‘t gz = .*‘i
Address ﬁjhttp:,l',l'natsci.uprrp.edu,l'~v0rtiz,|'reagent_update.php?session=b6??8362f82316&dal3l3f?c4?d8adb9a9&jd=sq00000038 ¥ . Go Links
GD(nge G+ Goo 50 & & B - o Bockmarks~ B 119blocked P Check ~ % Autolink - | =@ Send ko~ () settings~
"~

UPR Chemical Waste Management

Welcome johnnylugovega | profile | logout

L e ] Update reagent information

REAGENTS
# Reagent inventory Use the barcode scannsr to read the label from the reagent bottle.

# Register a reagent

$ Update reagent information

i Request reagents Quantity Remaining Information
3 Resgontrogese. o TR
< Reagent requests AN A AR R
WASTE
f Description Ferric sulfate
ggeagsltsetel?\;e\::;tye container MS0S http: fvewnesr jthaker comansdsienglishtmif Save
& _Update u_::ontainer Expiration Date |1 Feb 2005 H
information
D Expired reagents Location Ciencias Maturales 101
9 Waste containers almost Evi
full
< Closed waste containers p- S 8 v Bitein| ek TR G Do
CA‘TPLLOG .- -‘ Re cyCIe Weleame johnnylugovega | profile | logout
®  Fisher Scientific - Reagents for reuse
% Sigma-Aldrich i i

oo

o
WASTE

i Waste inventory

i cont

_f[II & Raquest reagents
:'; Reagents for reuse.
Instructions: \ 5 Resgonrequess

Update
B fomat

To change the quantity remaining of the reagen!| —rr———
more precise drag the mouse until the value s rg) s s e

 Closed wasle containers
T~ caraloc

Ciencias Naturales
Room  Barcoda Expiration  Valume (%]
. i

& Fisher Scientiic

To change the location of the reagent Click the & s somesen
select the building then the room and the cabinet :
be complited. Estudios Gensrate

o eagents o rouse n s buéng

_— - . - “- - . .. P Facundo Bueso




2 UPF 3 UPR Chemical Waste Management - Microsoft Internet Explorer

File 1 Fle  Edit

@ B e Back - =2 \ﬂ \ELI I\J /.. ) Search ‘i\? Favorites {‘) @ (_,;
Address address |f§] http:finatsci, uprrp eduf~vortiziwaste_pickop_reportphp?session=b6775362f82 531 6edalifFr47 dSadb9ads

C’OL'S GOLngE|Cv V|G0 UG;J?J @ @ ﬁ - s:? Bookmatksw gl 185 blocked i?‘ Check = % Autolink =

Vieww Favorites  Tools  Help

= JEd 3

| & Send tow

£

UPR Chemical Waste Management

Welcome johnnylugovega | profile | logout

HOME
REAGENTS

# Reagent inventory

# Register a reagent

§ Update reagent information

# Request reagents

<) Reagents for reuse

< Reagent requests

WASTE

il Waste inventory

@l Register a waste container
Update container
information

P Expired reagents

. \Waste containers almost
° full

& Closed waste containers
CATALOG

@ Fisher Scientific

% Sigma-Aldrich

Waste containers almost full

Bellas Artes
Room Chemical Name Barcode Open Date Close Date Volume
101 Halogenados | dp00000037 | October 12, 2005 | July 3, 2005 |4 60
102 Halogenados | dp00000038 | October 12, 2005 | July 3, 2005 [4.60
103 Solventes dp000000349 | October 12, 2005 | July 3, 2005 |4 60
104 Solventes dp00000040 | October 12, 2005 | July 3, 2005 |4 60
105 Solventes dp00000041 | October 12, 20035 | July 3, 2005 | 4.90
201 Solventes dp00000042 | October 12, 2005 | July 3, 2005 |4 90
202 Solventes dp00000043 | October 12, 2005 | July 3, 2005 |4 90
33.10

Ciencias Naturales
Room Chemical Name

Barcode Open Date Close Date Volume
dp0000003E | October 12, 2005 | July 3, 2005 |4 60
460

‘ Storage ‘ Halogenados

Estudios Generales

‘There i5 no waste to pickup in this building

Facundo Bueso

‘There Is no waste to pickup in this building

Julio Garcia Diaz

‘There is no waste to pickup in this building

@ Dom:éj

T

—————
4 Start

[ ha 2w

O Internek

- »
B Lok »
st
() settingsw T
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GIS application to pilot lab’s
JGD 116 ( February 2009)

Next:
FB 101A
Cayey, RUM, Humacao

Base Data and Spatial Analysis of
Inventory

Location

Description

ID

Reports
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Figure 9. Modeled inclusive air emissions (ng/m’) of certain glycol ethers for allfaciltes at (4) the census
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SIG aplicado al control de inventario
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- A CommunicatiGnRISYysten

Spatial Analysis Using GIS Base Data and:
Meteo/Weather Data
Air Pollutant Data (Air Dispersion Modeling)

Traffic
Estimated population at UPR and Buildings and Labs.

Complies with:
29 CFR Part 1910 § 120
OSHA 29 CFR § 1200
1450, EPCRA 304,311-314
NIMS REP (HSPD-5, 2005)
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Conceptual line: Pop FB + Risk FB + Meteo data 3 +
Traffic = assessment_ scenario 1 Time_ date

X
P
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wind speed : 0.3 mmET
Cuient 5.7 Kty Wind spesd (kis E]

wind spead i
Temperature

Temp rate <01 *C fhr

Barometer 1023 3 hPa °

P +1.10 hPalhe i
80 % Soil 10cm 1.0°C
Dow pt depr. 3.3 °C Wwind chill

Indoor temp. 211 " Dew paint

Indoor hum. 47 % THSW

rExtreme conditions=Yalues: are ieset 3t 9 hour——-At [|m57
Maxmum gust today

Maximum gust last hous #3122 kis S
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IM.aximum temperature ‘£

Minimum temperature @118 °C
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iy Risk Assessment (FB)
. 4

Integrated risk assessment aims at
combining more than one approach, more
than one source, and both source and
receptor.

This includes internal and external
considerations; aspects of
Physical environment assessment
Regulatory and safety assessment

Following FEMA guidelines (FEMA
386)

Planning
Risk assessment
Emergency response management



o B Ly | ! ] |
.""‘.*['T i'l i7 / ’
§ b 'ridads SN o
55 1S RRPNSEp ,
Reslyee b ey SIS Ny u
. - ol FIIASINA ‘6 /
Y NS s
O /‘/ IS SsSessmen
~ . o 1
L
N )

Allows natural risk assessment

Complete profile for response
Layered

Topography

Hidrology

Geology

Flood, Tsunami, Earthquake Analysis



Understanding Your Risks

identifying hazards

Autgies 200]
FEMA 3862

Tble of Bontents HEp




PIngversity of Puerta Rico
Oceupational Safety and Fredrorenental Protection Office (OP 450
Bin Piedras Carpus
Swrarnited by Johnrer Lugo Vega, EH&S Specialist 11

HAZARDOUS CHEMICALS RISK PROFILE STANDARD OPERATIONAL PROCEDURE
(UPEEMIZ TEMFPLATE)

Waste Reduction Action

hor Tern

TFWENTORY COHTROL HAZARD GOS WASTE REDOCTIOH,
ECOSURSTITUTE PRODUCT(S)

Long Tern

GREEM CHERATETRY STETATHAELE FLAM WAASTE WITEE

FZWATE TS ENERGY FROSREAR

Emergency

il or [eak Sofeby Guideline:

EEUFRE CHF FLAH SECTICH_FATGE_CALL
QPASO FOR ASSITAMCE AMD PROFER DISFOSAL

SOF lopis: HARRE

Lok $OF numben EUILDING_LAE_MUR_AA T
| Cregfed by: FARRE

Prinzipal Inwestigator or Designated Rewiewer HAME

Diate: A DD Y

Funoose: Al hozordoos chernicols and woste are rnonoged, stomge and disposed according to
ool cindd federal regulations, uzing UPR RP Chernical Hygiene Plon and socfety guidsline:. Eoch
SOF will be revewsd in o consident rnonner, especially under significont chonges in the
constituents of thiz protocol or before nevw vsers, These perronnel most ke troined by P or
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Environmental Management System using
GIS represents the right perspective tool for
a sustainable university

The first step to follow in our challenge to
protect life and environment

Why not beginning with our University, our
community at Puerto Rico?



El Instituto de Investigacién de Sistemas Ambientales (Environmental Systems Research Institute) fue
fundado en 1969 como una compania de consultoria privada que se especializaba en el analisis de usos de
suelos.

Wagner, M.\W., The Eastern Municipal Water District AM/FM/GIS project,Proceedings, Conference
X, AM/FM International, New Orleans, April 1989, pp. 526-541.

Whiterell and Hahn: http://gis.esri.com/library/userconf/proc00/professional/papers/PAP767/p767.htm. 1999

GIS.com es un portal de informacion sobre los sistemas de informacion geografica creado por ESRI. Esta
pagina intenta educar a todo aquel que este interesado en la tecnologia de GIS, ofreciendo actividades
diarias y diferentes recursos a los usuarios de GIS

GeoCommunity es el lugar para profesionales dentro del campo de Sistemas de Informacion Geografica,
CAD, Mapping y estudiantes.

El GISPortal (también conocido como Great GIS Net Sites!) es una de las principales paginas de Internet en
la industria de los Sistemas de Informacién Geografica. http://www.gis.gobierno.pr


http://www.esri.com/
http://www.esri.com/
http://www.jp.gobierno.pr/
http://www.gis.com/
http://www.geocomm.com/
http://www.gisportal.com/

& 4 ACKNOWIENGEMENRTS

Dr. Eddie Laboy, invitation

University of Turabo, SUAGM, reception

Support at UPR

Sr. Jorge Ramos, Office Director, OPASO

Dr. Jose Seguinot Barbosa

Sr. Daniel Diaz- GIS Lab. UPRRP

Dr. Noel Motta- UPR Dept. Chemistry

Sr. Victor Ortiz- Computer Science Engineer UPR RP



Jorge L. Nina Espinosa, MSEH
Johnny Lugo Vega, EH&S I
Cel. (787) 943-8380

(787) 479-1172

E-mail’s: jorgenina9567@agmail.com
johnny.lugo@gmail.com



mailto:jorgenina9567@gmail.comhnny.lugo@gmail.com
mailto:jorgenina9567@gmail.comhnny.lugo@gmail.com

ViSIon



