Green and Sustainable: An Approach
for Environmental Labs

Judy Morgan
Chief Regulatory Officer

h 7

.- ; .. .Green Technology through
Innovation



.
What is green?

e Sustainability — Performing necessary
activities in ways that can continue
indefinitely into the future without damaging
or draining natural resources.
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What is green?

Changing Processes, Mindsets, and Redirecting Focus
From..... To....

Cradle to Grave  jwwwsss) Cradle to Cradle

e Manufacture
e (Generate waste

* Dispose of waste
— Sanitary  Seek replacement of

— Hazardous chemicals

 Reconsider Process
 Seek new technology

Out of site, out of mind right? Reduce chemicals where no

How much more land can we replacement exists
use to continue to dispose of
waste and trash? What
happens when we need to
reuse that land?

‘ u
L

Separate waste

Evaluate waste for reuse,
repurpose, recycle, etc.
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Many Paths to Green......

* There are many ways to achieve a “green”
status:

v'Reduce Waste
v'Substitute less hazardous chemicals
v Eliminate processes through technology

* The lab MUST understand their processes

and resulting waste in order to know where
substitutions apply.
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Why Go Green?.....Reduce Potential Liability

San Joaquin Valley, CA

Mansfield, MA
Marlboro, MA

East Longmeadow, MA

Burlington, VT
Tempe, AZ
Phoenix

Bar Harbor, ME
Chicago, IL
Sandia, NM
Omaha, NE
Hanover, NH

Helena, MT
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Environmental
Environmental
Environmental
Environmental
University
Medical
Veterinary
Research
Pharmaceutical
Research
Pharmaceutical
Research

Gov't

RCRA — Haz Waste

Air, CWA, Haz Waste Mgmt

Air

Air

CWA

Haz waste
Biohazard waste
Haz waste

Air

Haz waste

Air

Haz waste

AIR —record keeping
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$40,600
$700,000
$350,000
$350,000
$15,000
$129,900
$80,000
$213,670
$57,000
$3.2M
$440,000
$89,500
$4000
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Know the Regulations

Federal, Regional, State, Local.......
2 Air (Emissions)
2 Water (Discharge/Process water — NPDES)
5%

Hazardous waste (RCRA)

Generator status™:

8 Conditionally exempt - < 100Kg or 220lbs per
month

8 Small quantity — 100Kg to 1000Kg per month
8 Large quantity - > 1000kg or 2200lbs per month

*

Additional requirements for acute haz waste

2 Bio — waste (Pathological waste -cultures etc.)
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S s
Defining Solid Waste

e Understand the definition of waste and where to find
guidance. (Start with 40CFR260, 261)

e 261.2 - Asolid waste is any discarded material that is
not excluded under § 261.4(a) or that is not excluded by
a variance granted under § 260.30 and 260.31 or that is
not excluded by a non-waste determination under

§ 260.30 and 260.34.
— 261.4 (a) Specific exclusions

— 260.30, 260.31, and 260.34 address varying degrees of
recycle, reclamation, and reuse
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Waste Types

* Listed Wastes: Some haz chems are specifically listed: F,
K, Pand U

 Characteristic Wastes: Not listed, but have one of the

following properties.

v" Ignitable D001

v' Corrosive D002

v" Reactive D003,

v' Toxic D004-043

 Universal Waste: Batteries, pesticides, mercury-

containing equipment (e.g., thermostats) and lamps (e.g.,
fluorescent bulbs).

 Mixed Waste: Waste containing both radioactive and
hazardous waste components.
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S
Waste Types

ONE MORE TYPE...

Electronic Waste — Cell phones, computers, CRTs, Laptops, etc.
Considered hazardous if all 4 of the following apply:
1. Generated by non non-households
2. Generated at more than 220 Ibs/mo

3. Have a haz waste “characteristic,” e.g., Fail TCLP. Examples:
» CRTs
» Some laptops, cell phones, etc.

4. Sent for disposal

If sent for recycle, then it is no longer considered

ﬁ hazardous waste.
»
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Know Where to Look for Waste

Categorize your entire lab activities:
* Laboratory & Analytical Processes
* Consumables
* Facility
Review each area

for recycling options



Know Where to Look for Waste

Laboratory Process

The lab process uses several chemicals that are
hazardous and when mixed may result in a
combination hazardous waste.

 Known hazards — chemicals used in the analytical
process

* Suspected hazards — sample contribution

* Unknown hazards — as determined by analysis




Know Where to Look for Waste

Analytical Process
v Preserved Samples

v’ Instrument Waste — Chem & Paper

% Categorize chems and find replacements or recycling
opportunities

% Eliminate Paper by using pdf & computer resources
v'Reagent waste — Spent samples
v Extraction — Solvent Waste

v’ Other Sample Prep — Digestates, etc.
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Consider Known Hazards

 pH Adjustment — preservation or analysis,
that result in <2 or >12.5

* Solvent use — preservation, extraction
(hexane, pentane, MeCl, chloroform, ether,
methanol, etc)

S A4

 Solvent — pH adjusted (MeCl, chloroform, etc

 Heavy Metals — Hg, COD & TKN waste, ICP/ A A
FAA/GFAA/ICPMS waste combined with pH <2
or>12.5




Reduce and Repurpose

* Reduce solvent use by using alternatives:
— Micro-scale methods result in 90 — 98% reduction
— Solid phase extraction methods result in ~70%

* Reclaim solvent at the point of use:
— Proven systems reclaim 90% or greater

 Repurpose the solvent:

— Locate another industry that can use slightly impure solvent in their
process.

— Repurposing is viewed as recycling and therefore keeps the solvent
from becoming part of the haz waste stream. e

sell 15 — 20 drums of recaptured methylene chloride per year.
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Reduce and Reinvent

* Special Consumables

Highlight: Perrier water bottles — Sold to a glass
company, who reshapes them into drinkware

¥ The company pays per spent bottle and picks
up the tab for shipping.

&

It’s a win-win!
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Recycling

Typical Consumables
ﬁPIastic Sample Bottles

& Plastic Drink Bottles
& Paper Goods (printer/copy, cardboard)

& Printed material (secure & general)

$ Wooden pallets: Recycle via Resale
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Recycling

Other Consumables
ﬁToner Cartridges

& Hg containing lamps/bulbs
ﬁ Batteries — All types

$ Aerosol cans — evacuate & depressurize, collect
as scrap metal: Recycle via Resale
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Recycling

Special Consumables

aHighIight: Used Motor Oil — Sold locally to a
“ recycling company, who recycles it into “eco-
friendly” motor oil.

% The company pays per container and picks up the oil
at our facility.

% Staff is encouraged to bring in their auto oil

from home!

\ . S
Lo .

It’s a win-win!
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Recycling

REMEMBER!

Waste that is otherwise hazardous may fall into a
non-hazardous category when RECYCLED.

v'Reclaimed Methylene Chloride and other solvents
for reuse/resale

v’ eCycled electronic waste
v Recaptured oils for recycle/blending
v'Waste that is fuel blended for energy generation

v .....and does not count against Haz Waste Generator
numbers/fees
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Facility — Energy Saving$

Green Replacements:
* Motion activated lights/fans, where feasible.

* Convert lighting from T-8 to T5, thus reducing universal
and overall waste by allowing for use of 2 bulbs instead
of 4. Saving up to ~12mg Hg per bulb.

* Installation of Variable Refrigerant Flow system, with a
zero ozone depletion factor and approx. 30% decrease in
energy demand.

* Focus on Energy Star products and strive to meet
Leadership in Energy and Environmental Design (LEED)

Criteria.

¥
(& e’ .Green Technology through

Innovation
L-A-B S'C-1-E-N-C-E-S




Green Replacements: (,?

* Install waterless urinals and low volume
toilets

* Use circulation units to reuse cooling
water.

 Motion activated sinks and turbo hand
dryers




Facility — Admin Process

Green Replacements:

e Carbonless duplication forms (where hardcopies

are still required/requested) E

o

* Paperless reporting: Multiple computer
screens and use of PDF options allow for a more

effi c i e n t reVi ew ° Table | Employer benefits from telecommuting workers
* Telecommuting where feasible (increases -
productivity while saving gas, campus W — :?
ome . o Increased productivity 58
energy and overall utilities) b 3 B e e

* Incentivize sales staff to
fuel efficient vehicles
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Facility — HABITAT

Green Replacements:

* Divert storm water via natural processes

* Install rain gardens

* Install natural bio-retention area
or “bioswales” (naturally treats the
contaminated run-off)

e Capture storm water from rooftops and
reuse for facility purposes or divert directly
to rain garden
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I
MOST Important — Involve the Staff

* Provide convenient ways to encourage recycling
both at home and at work.

* Host a household hazardous waste day

* Involve your haz waste disposal company and
organize a collection day for the staff.

* Allows staff to properly dispose of items that have
been “tucked” away in the garage: paint, aerosols,
pesticides, sealants, coatings, herbicides, oil, old gas,
etc.

* The cost is minimal compared to the savings to the
environment.
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e
Find a Place to Start

e Start small
* Devise a plan and assign a timeline

* Allow staff to participate by making
suggestions, overseeing projects,
bringing recyclables from home,
designing programs, etc.

* Every change, big and small, COUNTS!




Preserving what we can...

..with a Green P al
st

Any Questions?
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