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Some of our Brewery Acquaintances
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Some of our Technical Assistance Friends
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Assessment Tools: Checklists, IR Ca

Ultrasonic Air Leak Detector

= Pacific Northwest Pollution Prevention Resource Center
practical solutions for economic and environmental vitality Fage 1of 3

Facility Checklist for Identifying Environmental Issues During Lean

&~ = Visual, Auditory, Olfactory Checks ? = Questions for Staff or Management

Note for Users: These assessment points are intended to apply generally to many industrial plants and not to a specific
industry. The list provides triggers for identifying potential environmental opportunities, but is not all- inclusive. Please
contact PPRC for additional research for solutions to specific findings within this checklist, and/or more comprehensive
or industry-specific checklist(s) and information, or referrals to technical or regulatory expertise on these topics.

Corporate Level — Questions
1. Do you have any corporate or regulatory environmental mandates or goals? Are you measuring progress?
2. Do you have a dedicated environmental (or environmental safety/health) staff person?
3. Do you have an Environmental Management System (EMS) or are you Certified to ISO14000? How is it working?
4. How much effort and resources are reguired to manage your environmental operations?
5. Are any environmental constraints limiting your growth?
6. Has your facility been subject to an environmental penalty that we might help address via lean & environment?
7. Will any new environmental regulations affect your facility in the near future?
8. Do you track greenhouse gas (GHG) emissions? Do you report GHG emissions (voluntary or mandatory) externally?

Energy Use
&” ?

o Old lighting systems (T-12, yellow/blue/greenish hue ? Energy management system in place?

lighting, incandescents) ? Employee incentive system for energy innovations?
o Unnecessary lights/heat on, possible over-lit areas, ? What are the payback criteria for energy projects?

reduced lighting possible with better placement? ? When was last energy audit?
D Standardflow-efficiency pumps, motors, fans, heaters | 7 Recent upgracllj_-.s of motors, lighting, belts, drives, pumps
o Idle assets (motors, fans, pumps, machinery) waiting for energy efficiency? .

for production ? Do you know efficiency ratings of any of above that have
o Pumps and fans throttled to control flow rate not been upgraded?

? Are any motors over-sized for their purpose? Operating
at partial load?

? Air. centrifugal screw compressors that operate at more
than full load capacity for >70% of the time? Are throttle
controls, or poppet valves used (May be improvement
opportunity for variable speed drive (VSD), foad/unioad
instead of throttle, on/off controls or poppet).

. i ? |s compressor cooling water discharged to sewer? Air

o Air compressor running when not needed L

o No evidgnc:e of heat ngonvery from coolant waters, o discharged tﬂ aimosphere? (Praspect for heat recovery?)

ovens. lare air comnressors. ar other heat- ? Regular maintenance schedule for above equipment?

o Older refrigeration/heating systems, space heating

o Older kilns/ovens (including baffles, fans, etc.)

o Multiple, unconnected compressed air systems

o Listen/feel for compressed air leaks (connections)

O Aging compressed air and supplied air systems, or
throttle controls, poppet valves

o Use of compressed air to dry, clean, etc.




P2 Checklist for Craft Brewers (by C

Excerpt)
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General

Submeter pub & office usage

Shutoff idling equipment during breaks & end of production

Total Score
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1=no progress; 2=underway; 3=compiete

Status/Notes

Conveyors. Look at interlocking racking conveyors so go off autol

For upgrades & replacements, purchase energy efficient versions 2

Clean heat exchangers periodically ¥ Check w/ Main't
Don't use hot water for cleaning when not necessary - lower temp where possible 2

Don't use compressed air for cleaning when not necessary 2

Shade windows that may be causing heat gain to an area. Close shades in the n/a Shades in tour gallery
evenings

Insulation is in place and in good condition (steam, hot water, chilled water, &
glycol)

Lighting

Areas that are damaged,/missing - B1 boiler feedwater tank, CO2
(pipes were frozen in lower brewhouse),

Prioritize TSs & LEDs. Replace HIDs, metals halides, T12s, T8s, incadescent, etc.

Install photocells, cccupancy sensors & timers, including an exterior fixtures

II\-“I

Areas that need sensors: Hop cooler (need to check switches to =
from malt storage), cellar, warehouse, etc. Check conveyor bridgs
bldgs - are lights left on? B1 dock lights can be turned off on brig

Maximize daylighting - skylights, photocells by window banks, solar tubes

n/a

Delamp when light levels are adequate to perform tasks safely - check required




Resounding Environmental

Priorities and Efforts

Energy
Water Consumption

(Reduce ratio of BBL water to BBL beer)
E Wastewater Reduction/ Management

E CO

¢ Organic & Solid Wastes
e LubeFree Conveyors

E E
E
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Lighting retrofits
Refrigeration controls

Shutoffs (manual/autojor conveyors -

Compressed air leaks/optimization) &
$19,000/year savings f&edhook

Insulation of steam & glycol systems & [iII€ ™
@AFort George/ Pa’yette ) . )

{ SLINFUAZ2ZY 395 |dzu2z O2Y UNR
between climate controlled areassummit

Solar panels to preheat watexvorthy

Bike Friendly Work Place/incentivestGeorge



celebrating

AR No. 1, Lighnting

Install an automated integrated lighting control system to control lighting schedules and replace incandescent
lighting with more efficient lighting sources. This will increase highting efficiency while reducing associated
annual energy consumption by 61%.

AR No. 2, Insulanon

Wrap exposed pipe, steam generator surface, and condensate tank shell with fiberglass and calcium silicate
insulation. This will reduce heat loss from hot surfaces, lowenng energy consumption by 87% per year.

AR No. 3, Expansion Analysis
Durning a planned upcoming pub house expansion, install compact fluorescent lighting instead of traditional
incandescent. This will use 67% less energy and require 75% less maintenance.

Assessment Recommendation Summary
Percent Energy Cost
Savings Savings Savings

AOBrusr)  (SUSDsv) _ (SUSD)____ (vears)
63

2  Descniption Total Cost  Payback

1 Lightng 13.0% 741 $1.439 $9,079 :
2 Insulation 76.4% 4340 $4,050 $3,100 0s
3 Expansion Analysns 10.5% 598 $2,676 $437 02

Totals 100.0% §67.8 $8,165 $12,616 1.5




Steam Systems (Traps, PipiEtp I R Aud It Glycol Lines

Findings

o

Motors/Pumps/Belts

Cold Storage & Climat
Controlled Zones
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Weatherization
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Climate Controlled Zones

@ Summit Brewing

Separation BrewhousandRatskeller
A DiverheatFROMBrewhoust outsidéen summer
A Divert heat TO Ratskelleing thevinter

A Ductworknd automatieontrols
A Separation wall
A Two modes, summer and winter.

- Yeamround savings estimated by Xcel energy engineers
200,00KWH and 60@iermg~$20,00peryear).



Water

E Reclaim (e.g., capture werboling water1500 gal tank allows reuse of

_ almost all KGNater@MSBg:

E L2YAT SR | A N@REINFWoEsSEth F2 NI OF vy &
E Ondemand water heaters

E BAg Dashboard (Water)

E Water bl‘OOm . Use.a water broom. This

E device connects to a hose

LUbefree COnveyOrS a.VOId IU@Red hOOk and is driven by standard

water pressure. It can use
10% of the water of a hose

alone. R
Source: City of Portland
Cleaning & Sanitation Factshe

https:// www.portlandoregon.gov/water/article/372313

Pilots(Goal: Reduce heated water and sanitation chemicals)

E Fogin-Place sanitation (using PA&)VidmerBrothers)

E Electrochemically Activated Water sanitationvierrimack Ales)

E Electrostatic spray sanitatigasingnypochloru$(@Merrimack Ales)
E UV sanitatiori@ Jackson Family Wineries)


https://www.portlandoregon.gov/water/article/372313

Wastewater

W (e.g., suggestions on previous sli
E King County issuing BMPs for craft brewers in jurisdiction

<3,000 BBL expected to implement BMPs, no permit
>3,000 BBL expected to implement BMPs, permit for pH & sc
E Other jurisdictions becoming more interested in industry,
charging for higistrength wastewater
E Automatic pH monitor/adjust system Fremont Brewing
E Some larger breweries turning wastewater into biogas and /or v
E co-gen system offset 10% of natural gagedhook NH
E co-gensystem offset 10% of natural gas<ona
E bio-electric system provides energy and water recovery/reuse
@Bear Republia0% (estimate) offset of energy use
@LagunitagBrewing 40% reduced water footprint

www.environmentalleader.com/2016/05/12/watéreatmentsystemrecyclesbreweryswastewatef



COZ2

m

Address leaks and losses in lines and storage
CO2Zsubject to volume loss during transport and storage
Pinpoint Carbonato@ HopworksUrban Brewerngsaves $5k /year
Hard lines&@MSBC
Flexible/soft tubing moreubject toleaks, friction loss
CO2 recovery (according to our current knowledge, this is still only cost
effective for larger operations, but eveamall breweries emit a large amount
of CO2 at around-&0lbsper barrel of wortproduced Energy Sta
E Nitrogen (N2) generatorsal O g Wl O1 Qas aARYyAIKUO {

s Mk

mh

Uses for N2

1 Cover headspace of stor@agredients, tanks G
Vs
1 Purgekegs, cans, bottles ppre =

91 Reduce fobbing when discharging beer from storage to filtration
1 Purge equipment angdipelines


http://www.energystar.gov/ia/business/industry/LBNL-50934.pdf

Nitrogen Generator

{ MSBC (8500 BBL) was spending $603k on CQ
1 Installed 15 HP N2 generator (+air compressor)
 $60k ful install

1 Purity level important, 99% purenitrogen

1’

| ROI2 years

1 Aftertwo years willsave:
{ $30-35K in annual CO2 purchases
1 $3-4K when brought online as@mpressor

TalFO g WFO1Qa o{SIidtS0O NBLEZNI 3I22F
new N2 system




Organic Wastes

A Solids (and yeast)to livestock feed

A Food scrap collection (prep/waste) to
compost or feed@Fort George

A Anaerobiodigesters

A WiserG(expanding to/anCouver




