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« Headquartered at RIT
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U.S.EPA - Source Reduction Assistance Grant

Title: “Toxics Reduction and Sustainability in the
S. Tier Manufacturing Industry”

Goal: Assist companies with identifying and
adopting sustainable manufacturing practices and T
technologies Seitnny

Funding: $177,506 T
(USEPA = $88,753; NYSDEC = $88,753) e e A

Tasks: N
1. Company Screening and Selection |
2. Conduct Assessments at 4 Manufacturers O
3. ldentify Improvement Opportunities

4. Calculate Simple Payback / ROI

5. Technical Assistance with Implementation
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Challenge

Solution

Results

/ 7 KIK
CUSTOM PRODUCTS

Triple Cities Melal Finishing Corp.

Metal plating uses

high volumes of Equipment cleaning event Product loss and high vol.

. generates high vol. and waste created during
water needing : :
costly hazardous waste equipment cleaning
treatment
Use pH & TDS Use heat to increase solubility Maintain temperature to

to set flow rate of contaminants & use less improve product flow. Use

L water for cleaning. Use
in rinse baths to technology to recover
technology to recover and
reduce water product.

reuse good material.

Save >5.5 M Reduce 50,000 Ibs HW/event; TCO of disposal costs and

gals water/yr Reclaim 32% of material; lost revenue = $1.5M/yr.

& $35,000/yr Save $50,000/event 60% by wt. of waste is
recoverable product. 66%
reduction in disposal costs.
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Sustainable Manufacturing

NYSP2I followed the DMAIC approach for
“process improvement”:

DMAIC

U
//ml*l"* //%’/

Problems What do Process & Implement Assure that

& we need to Factors of improvement improvement
Objectives improve? Influence will sustain

https://nearyou.imeche.org/eventdetail ?id=13840
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Define: What is the "Challenge” / Problem 4R

%
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| have a costly waste (disposal fees, regulatory fees, labor
intensive, lost product / parts / ingredients)

* | have high volumes of waste taking up space or
need to be treated / processed before leaving site

* | have a corporate reduction goal (ISO 14001, Zero
Waste to Landfill, etc.)

| have customer demands to reduce our
environmental impacts in order to do business
with them

* | am trying to increase our product yield and be
more competitive
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Define: Goals and Objectives

Challenges tend to be broad statements. After
identifying a challenge, create specific goals and
objectives to define a roadmap and measure

SUCCeSS.
Examples
Waste Become Zero waste to * Reduce landfill waste to less
Reduction landfill certified than 5%

* |Increase source reduction by

60%
Yield Reduce waste across * Improve yield for filling and
manufacturing processes mixing lines by 2% each.

Waste Reduce waste * Increase source reduction on
Management management costs line to 60%
Costs * Increase line yield to 98%
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Measure

What is the current state of the
process?

1. Some information may already be available
(historical data).

2. Some information may need to be measured.




Measure: Current Process

« Choosing good measures requires a clear
understanding of the actual Process steps and
activities

 Inputs (ingredients, parts, chemicals, heat, pressure,

labor) and OQutputs (product, waste, cost) need to be
identified and quantified

Process
OBUS | o W OUUS

-
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* Process Map )
« Baseline data
Receiving
 Pareto
¢ COSt @@Rinse with Sprayball
Qc
Catedo One run, | Percent of \@ecﬂo otes o
gory Ibs Total I inse Wast
Water 3865 42.70% /ﬁ\ Filling
Line Waste 1465 16.20% ventor i Lines
Transfer Lines| 1200 13.20% Sforage tanks
Drip Catchers 1040 11.50%
Filler Flushing| 820 9.10% - fg
Tank Heels 668 7.40% Filling
Mixi Lines
Loss Line Item Dollar
Labor Loss $37,237 Storage Totes
Disposal 1 $699,516 [
Disposal 2 $73,840 UT
Raw Material $548,250 Flush bottochy Rinse with Sprayball Leftover !6;@
Margin loss $194,635 Product Qc'j/
TOtal $1 ,553,478 bags
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Measure: Baseline Data

Is data already available? What can be measured?

 Water bills

« Natural gas and electricity bills

» Disposal bills — waste manifests

« Other operating costs

* Process data, product loss, yield

* Physical properties: pH, TDS, Temperature,

Solubility

-

Plesse printor 5. (Form designed for ss o el (12-0ich) typewrier) 727475226 SCPPW 3/3/2014
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Rate:

$0.88/Ib

$1.00/Ib

$16/ton

§
:
|

2.Pagatofl 3

$27/ton

'

$130/ton

Clean Harbors Environmental Services inc

7, Trensporier 2 Company Nama

hranks Vacuom Trwk. Service Tae

B. Desigriaied Focily Name and Siie Address
Spring Grove Resource Recovery Ine
4879 Spring Grove Avenue
Cincinnati. OH 45232

Faciity's Phone: B121684.65738

Rate

5

— GENERATOR

1 ﬁmmwwn " :::mm 1% 13, Wasis Codes
" RQ, UN3087. WASTE OXIDIZ == $101/hr
x mou:mnnms. POTASSIU (6.1), PG Il / ) 06 () 3
e T
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Analyze

The baseline data is now ready for
evaluation
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Analyze & Improve

Improve the current state to reach goals

1. Materials and properties
2. Process changes

3. Assess Alternative ?’:,Q Source Reduction & Reuse }-Source Reduction
Technologies kY =

4 _ PaybaCk Recycling/ Composting

Waste Management Hierarchy

= Diversion

Energy Recovery
—
\ Treatment
¢, - &Disposal
Y, *‘ > Landfill
s \
S N
%b \ /
————®
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Analyze: Example

Material testing (heating, solubility)

« Assess process improvements and
technology options

« Payback calculation

Solubility of the two salts in water
250
o
225 //
/] = KNO3
200 b
g
E 75 Current cleaning
£ 45 water 90° F 1 ® NaNO2
e e R 7
N
T 15
2 \ -]
= 100 — 11T Poly. (KNO3)
S 75 __ T _ Typical hot
3 & water temp. of
50 140°F T T T T e Poly.(NaNOZ)
25
- 1]
0
TS e e - T~ - T SR )
o o = =y w g v (=2} ~ [=2] t=} [=1 = )
o o o (=1 o o o o o o o
perature (F)
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Improve and Control

Once improvements or changes are found to
Improve the process, the changes need to
be implemented. To make the changes
“stick”, controls need to be put in place
during implementation




Improve: Example

- Baseline water use: 6 gpm (example below)
* Potential water savings: 2 gpm-- 66% reduction

« Techniques: Counterflow, reactive rinsing, decrease
flow rates

- Annual savings = $20,500 (water savings) across this
whole plating line

Before / Baseline: After / Improvement:

3233: 5ingle 3201B8: Nitric 3232 Cascaoe
#|  Rinse Predip. after Zn Rinse 3233 Single 3232: Cascade
. Rinse Rinse S

2 gpm dgpm | | |7
378|855 4.09 ] 2099 | Ogpm | 2 gpm
f ﬂOW pH and pH and
conductivity TED conductivity TBD
after after
implementation implementation
conductlwty
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Control: Example

Plating line water use reductions

Control

Rinse flow is manually set using flow meter
Add signage at each rinse control

Create a procedure and train employees for
consistency

Daily line checks for pH, TDS, flow
Take corrective action / to maintain improvement
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Conclusions

1. Define your project sustainability goals and

objectives

2. Baseline data is more readily available than

perceived

3. Analyze with source reduction as the number one

goal for reducing waste

4. Continue to monitor and control
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More Information Ava

« Visit P2I at www.rit.edu/affiliate/nysp2i/

 (Case studies available at:

www.rit.edu/affiliate/nysp2i/business-assistance/case-studies

.
s AP - -

DIRECT ASSISTANCE @ PROGRAM *
& W . -

~

. LU
DIRECT ASS[STAN
e

e —

NYSP21 Works with Triple Cities Metal

Finishing Corp and C.H. Thompson Company,

Inc. on Implementation of Water Reduction

Recommendations for Plating Operations

Two comparies in Binghamton, NY, Triple Gities Metal Finishing Corp (TCMF)

and CH. Thomﬂson ‘Company, Inc. \CHTJ manufacture & variety of Dmdul.‘ls
Ject

and others. Metal ﬁmmng operations at thess facities include meta plating,

anodizing phosphating, wet painting, and powder coating.

Challenge
Metal plating is & water-intansive manufacturing activity that requires a large

and binds finishing matesials to the base metal substrate. For high volume and
large metal parts, this process creates an enormous demand for water, TCMF
and CHT sought to reduce water consumption in these opesations.

Solution
The New York State Pollution Prevention Institute (NYSP2I) conducted

CHALLENGE
Mt plating & a water-intencive
A fichring Sy the e

finishing materials to the base metal
subsirate

SOLUTION
*  NYSP2 suggested plumbing
mocificstion: and weter flow
rate changes to TCMF and CHT's

processes

A Failure Modes and Effect Anclysis
{FMEA), control plan, and check
sheets were developed

Standard operating procedurels)

1SOP) and corrective ection plen

‘were developed to provide step-
-step instruction on corrective

weter qualty

&t TCMF and CHT
i and th ot coe o s ol Following these assessments,
NYSP2I focused on three key areas to assist TOMF and CHT

RESUlTS

1 water
2 AFailure Modes and Efects Arlysi (FMEA), contro plans . check sheets
3. Standard Operating Provedures and comective action pl

NYSP2 engineers acvised TCMF and CHT on plambing modifcatons ond
meke water the plating lines
quality from

oH prip (TDS) maasurements.

NYSP2I

(hangﬁswlrmiewalzrq\amyandﬂmrz(e, AanureMude.and Eﬂe{tnna\ysls

(FMEA) was

of amy proces: improvemsnt or rec e FIEA s aHmus m :nmparvy o
and provides

Standard opersting procedures SOP)and tening were ceveloped to provide
stepy-step intruction on corectve actions regaring eter qulty. T

procedures uil create more structure to the process, simpify and sta i
aperstor tasks, and help reduce ermors or varistion lha( t may occur. Having &

recuctions
iy TCME el potanily sov 0 0
5.2 gallons per year of wsterat
cost of §29,000 per year

Imglemeted recuctions st CHT will
potentially save G00K gallons per
year of water and 36,500 per year

CHT

reates
and increases ponsistent product quality and pzﬂurmancz

Costly Hazardous Waste Reduction in
Heat Treating Operation

‘Aglobal leader in the design and manufacture of automative chain systems and
companents has a facility located in New York Stat=.

Challenge

The company utifizes salt bath quench tanks to hest-treat parts for their
automotive assemblies. Periodically. the quench tanks need to be deaned which
requires the reussble salts to be removed from the tank temporarily. Watsr is

oo e

CHALLENGE

* The company wanted toidentify
=l g o i
Reardous e ganeatad rom
the zalt bsth quench tank clesning
activities

SOLUTION

* NYSP2lidentified hazardous waste
inimization aitemtives, designed
& cleaning process that wil aptiTize
the smount of wter needed during
cleaning, and valicated solubiity

waste brine asa .
e company requested assistance from New Vork State Pollution Prevention
Incttute NV 5 ety practca opfion tn res the hacardows wocta
generated from the salt bath quench tank cleaning activities

Solution
NYSP2I identified hazardous waste minimization altematives, designed a
leaning.
ugh testing the remair NYSP2I also tested

the lluic wastsErine 1o determine  the it can be rcovered and reused n
the sait bath quench tank operats

NYSP2l identified potential alternative methods for reducing and reusing waste
solids and fiquids generated during tank cleaning:

saits

«  Potential slternative methods for
reducing and reusing waste solds
and liquics genersted curing tank
cleaning were identified by NYSP21

SULTS
*+ The hazardous waste minimization
sitematives identied by NYSP2!

o incresse solubiity will reduce the
amount of water necezsary for the
clsaning process

* Using less water for cleaning,
unhzingz Salt Recovery Unit to

. Witer Produced: |

i waste brine creates the best

t e
the quench tank cleaning

Process Liguid Wests Brin Through Sait Recovery Unit Removal of ritrate
‘anc ntrite saits from liguid weste brine to remove hazsrdous characteristic
while capturing salts for reuse

Results

The hazardous waste minimization sitematives identified by NYSP2I confirmed
that using heated water to increase solubiity will reciuce the amount of water
necessary for the cleaning process. This water reuction has the potential for
reducing the hazardous wast generated by approximately 13% and reducing
the cleaning costs by over 14%. Furthermors, cleaning process time (and
associated labor] can be recuced by approvimataly 77%

In addition to using less water for cleaning, utiizing a Sait Recovery Usit to
recover quench salts from the fiquid waste brine creates the best apportunity
for hazardous wasts reduction and cost savings. NYSP21 was able o test the
salts recovered from the Salt Racovery Unit and confirm that the saits couid
b reveed inthe st bath quancn e cparaton, Tri rasuls i diect ot

opportriy o
huction and cost savings

IMPLEMENTATION

+ Utiizing the Sait Recovery Urit
reduced the amount of sofid
hezardous waste generated by up
t0 64% with just the solid carbonate
wieste remeining

+ Awniding the ganeration of liquid
hezardous waste, & cost savings of
‘ver $33,000 on hazardows waste
disposal s reslized

+ The company experienced a totel
st savings of over $50,000 on
the 50,000 pounds of kouid weste
brine by processing the waste brine
through the Sait Recovery Unit

.
. e

NYSP2I Identifies Process Options to
Reduce a Costly Cleaning Waste for
KIK Custom Products

KIK Custom Products (KIK), located in Cortland, New Yorl, manufacturers and

CHALLENGE
KIK wartted to evelusts thir
menufacturing and clearing
ctvities in 2n effort to idsntiy
potential opportunitis for reducing
desring vaste quantities and avoid
disposal

SOUJTION

develops personal and hair cars products slong with providing

services for private label ciients to produce detergents and other housshold
products. As part of a global corporation, with leading positions in the muit-
bilion dollar househoid and personal care industry, KIK meintains close
relationships with over 70 consumer packaged goads customers and virtuslly
‘every relevant major North American retailer

Challenge:
KIK's Cortland, New York location manufactures wet goods such as shamp
‘conditioner, ltion, and body wash in sizes of 2 oz. to greater than one gallon.
KIKC uss milions of galons of e per yea st 3 st of over $1 milion dollars
‘annually. Over 40% of the water is used o clean thick

site
‘2ssescment where production and
wiaste generation activities wers
observed

NYSP2] developed a process
Fiow diagram identiying the flow
‘of materiel, use of water,
generation of st

Tests to analyz= materil proprties
o the cleaning weste were
WY

other equipment. With tight requirements on the amount of surfaciants o

‘organics allowed through KIK's wastewater trestment facility, more than 700
tons of dieaning waste are sent off-site for disposal every year. KIK received
support from the New York State Pollution Prevention Institute (NYSP2I] to
‘svaluzte their manufacturing and cleaning activites in an effort to identify
potentisl cpportuNities for reducing cleaning waste quantities and avoid
disposal.

Solution

NYSP2I assessed KIKCs current processes and activities associstsd with
generating cleaning waste fo identify potential opportunities to reduce
‘quantities. through source reduction, reuse, or recycing. NYSP2| conducted
a site assessment where production and waste generation activities were
‘observed. KIK provided data and other information for the cleaning activi
required after sach product run to gain an understnding of waste gsnammn
and quantities

The data gathered allowed NYSP2I to develop a process flow disgram
identifying the o of materi, use of water, nd generation of wasta, NYSP
also perf veral tasts to analyzs the material proparties of the cleaning
e D3 st methods to improve preduct recovery, potential
‘opesationsl moifications. and equipment adjustments. The i

2

VP2 emata methc to
improve procuct recovery, potential
upwanum\mnnmmnmunn

RESULTS

+ NYSP2| identified that over 40%
by weight of the waste content
iswatarwhich s purifed prior to
‘ming the manufecturing process

Waste disposal costs could be
reduced by over 6% and overall
weste quantites could be reducsd
by 63%

NYSP2| identifed product recovery
improvement opporturities for
consicration

* With reducing weesta st the source,
seversl benefitscan be reslze

facused on production controls, automated deaning systems, and altemative
process equipment.

Results

After performing the on-site assessment, identifying liquid waste sources, and

ancyzing data, NYSP21 claeted the torl cost of ownerchi for the dsposel
i the lost revenue.

$1.5 il annually. NYSP21 gentihed thet over 407% by weight o the wasts

increased product for resale, a
reduction in purified water use and
‘cast, and reduced costs for dispasal

7 KIK
CUSTOM PRODUCTS

Funding provided by the Environmental Protection Fund as administered by the New York State Department of Environmental Conservation. © 2018 Rochester Institute of Technology

Any opinions, results, findings, and/or interpretations of data contained herein are the responsibility of Rochester Institute of Technology and its NYS Pollution Prevention Institute and do not represent the opinions, interpretation or policy of the State.



http://www.rit.edu/affiliate/nysp2i/
https://www.rit.edu/affiliate/nysp2i/business-assistance/case-studies

Question & Answer

New York State Pollution Prevention Institute
Rochester Institute of Technology

111 Lomb Memorial Drive, Bldg. 78-2000
Rochester, NY 14623

Thank You
Phone: (585) 475-2512

Email: nysp2i@rit.edu

Web: www.rit.edu/affiliate/nysp2i/

000O@
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