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Humboldt State University Electronic Waste

Problem Background

Broad overview of electronic waste in America

Over the last few decades the electronics industry has revolutionized fhe World: electrical and
electronic products have become a normal part of today's life around the planet. Without these
products, modern life would not be possible in post-industriélized and industrializing
{developing) countries. 'fhese products serve in such areas as medicine, mobility, education,
health, food supply, communication, security, environmental protection and culture. Such
appliances include many domestic devices like refrigerators, washing machines, mobile phones,
personal computers, printers, toys-and TVs. Americans currently own nearly 3 billion eiectronic
products and as new products are purchased, obsolete products are stored or discarded at
increasing rates. In 2005, the USEPA (United States Environmental Protection Agency)
estimates that 26-37 million computers became obsolete. In addition to computers, large numbers
of TVs, VCRes, cell phones, and monitors also became obsolete that an estimated 304 million
le]ectronic devices weighing between 1.9 and 2.2 million tons were removed ﬁ'om u.s.
households (United States Environmental Protection Agency Office of Solid Waste and
Emergency Response, 2008).

Obsolescence generally occurs in electronics whep a technological device breaks or is

replaced. Replacement usually only happens when a device no longer performs to a perceived
standard. Uﬁfoﬁunately this standard is shaped by technological advance, aesthetic design,

advertising, and other media; which can occur irrespective of real performance. According to




Consumer Electronics Association (CEA) estimates, about two-thirds of the electronic devices

removed from service were still in working order. However, only about 15% of this material was

recycled while the vast majority was disposed in landfills (United States Environmental

Protection Agency Office of Solid Waste and Emergency Response, 2008). Electronic wastes
contain toxic substances such as lead, mercury, cadmium, and lithium. These toxic materials can
be released upon disposal, posing a threat to human health and the environment. Inconsistencies
in worker safety and environmental protection mean potential liability concerns for those sending
electronics to recycling facilities especially if these facilitieé are located in developing countries.
Howevet, electronic wastes also 'cc‘)ntain precious metals such as gold, silver, which offer
opportunities for economically viable recycling. For example, precious metals contribute well

over 70% of all valﬁ_e related to cell phones, calculators and printed circuit board scraps. In other

items such as TV boards, and DVD players they still contribute about 40% of the value.

Electronic waste at Humboldt State University

As an edﬁcational institution, it is important that Humboldt State University provide
curricula that addresses and includes access to state of the art electronic technology. This isr true
across subjects and includes the way the faculty and staff conduct daily buéiness. As aresuit,
.Humboldt State generates a considerable amount of electronic waste.

Electronic waste definition: Electronic products reaching the end of their “useful life”.
These can include such items as computers, televisions, VCRs, DVD players, radios, fax
machines and a number of other popular electronic devices (Cal Recycle).

Electronic waste from Humboldt State University is collected and re-appropriated by the

Office of Sustainability, in connection with Plant Operations through third-party recycling firms.




Computer monftors (CRT and LCD); computer processing units; keyboards and other
accessories including cables and compact discs; 7smaller waste items associated with electronics
like printer ink cartridges, fluorescent lights (including compact fluorescent lights- CFLs) and
fluorescent lamp ballasts, batteries and servers all reach the end of their use at Humboldt State
UniVersity. It is generally known that these kinds of items and other products like “disposable”
phones and their chargers should not be simply mixed into most waste streams. While there are
options for proper disposal, these options are underutilized, often unknown, and there is |
generally no incentive for proper electronic waste reapproptiation.

The majority of electronic waste generated b)-( Humboldi State University is collected
from computer lab and faculty and staff office modernization processed over the summer, as well
as periodic drives conducted on campus at various times of the school year and during residence _
hall move-out. During the school year, the items produced are generally smaller and pertain to
cell phones, batteries, CFLs, and data storage.

A recent waste audit of Humboldt State University found that there was no evidence of
electronic waste contamination of the landfill-bound waste stream generated by Humboldt State.
This indicates that electronic waste is being re-appropriated correctly, or at least amassing until a
drive is held. Employees of the Office of Sustainability conduct preliminary-processing on the
institutional electronié waste generéted during the summer. It has been economically
advantageous to remove all of the major wiring and scrap metal from the institutional electronic
waste before re-appropriation. Electronic waste is categorized and palletized befﬁre it is picked-
up and trucked for further processing. The office of Sustainability has records of the general
amount and nature of electronic waste that has been re-appropriated over the last few years.

These figures represent CRT monitors separately and combine all other institutional, move-out,



and other miscellaneous electronic waste. The quantity of electronic waste generated on campus
is being recorded but the rates, séatial distribution, and contents generated throughout the school
yeat and resulting from modernization are not yet being monitored.

A new electronic waste waste collection system is being developed by the Office of
Sustainability which will divide the electronic waste collected continuously in campus into four
streams for the purposes of receiving reclamation value, participating in redemption programs,
and reducing the cost of mixed electronics waste re-appropriation. According to the Office of
Sustainability, a purchasing advisemeﬁt plan is going to be developed in the near future to shape

the nature of electronic waste generation occurring at Humboldt State University.

Problem Statement

While Humboldt State manages a vast amount of institutional electronic waste in an
efficient way, limited opportunities for electronic waste disposal exist for small items especially
in the residence halls, and_ around faculty and staff offices. Used, obsolete, and bthel'wise
unwanted waste associated with electronics often accumulates when users have no good option
for disposal, There is no positive reinforcement for proper electronic waste re-appropriation. This
can be addressed with electronic waste disposal opportunities that provide a participatory
experience. Successful staffed electronic waste drives have been conducted on campus, and large
amounts of electronic waste are collected. However, these events take significant human energy
to orchestrate and execute. Humboldt State needs semi-permanent electronic waste collection
system that can be located in various locations- based on anticipated electronic waste generation,
generate positive and self-contained publicity; collect significant amounts of electronic waste

from an area; provide an opportunity for data collection and further adaptive electronic waste




management; and be relocated when needed elsewhere. Existing electronic waste totes are
géneric waste receptacles with standardized waste receptacle signage differentiating it from other
recycling streams. Electronic waste is generally recognized by waste producgrs as hazardous and
significantly different from typical solid waste; therefore an electronic waste disposal experience -
should be accordingly different from typical waste disposal. A disposal experience should
approach the initial experience of purchasing a new electronic device, which has been culturally
charged to be exciting and fun. Likewise, electronic waste collection systems.should be
adequately reflexive to pfevailing technological trends and advances and anticipate changes in

the nature, rate, and location of electronic waste geheration.

Goal and Objectives®

*These goals and objectives v#ere devgloped at a preliminary stage of problem definition.
Subsequent research has modified our understanding of the complexity and current status of
Humboldt State University’s electronic waste collection system plan. For the purposes of
continuity, we have preserved our original goals and objectives, followed by a discussion of their

present validity.

Goals:

« Reduce contamination of electronic waste in mainstream trash
o Increase interest in electronic waste recycling receptacles

o Clearly define electronic waste receptacle locations

Objectives:



« Observe a significant decrease of in electronic waste in landfill-bound waste stteam,
specifically in residence hall areas.

« Observe a significant increase in electronic waste collected in existing receptacles.

« Demonstrate significantly improved electronic waste collection by increasingly engaging
waste receptacles compared to standardized receptacles.

« Expand the availability of electronic waste receptacles from approx. 6 to 10

Our initial problem definition which lead to the development of these goals and objectives did
not address this issue directly or capture the entire nature of the electronic waste generation
problem at Humboldt State University. Based on the results of the draft waste audit
commissioned by the Office of Sustainability, there is no significant problem with electronic
waste contamination of the traditional landfill-bound waste stream emanating from Humboldt
State University. Electronic waste being geherated at Humboldt State is primarily a result of
institutional technological upgrades. The develbprnent of an advisory purchasing agreement plan
is an exciting opportunity to reduce the costs associated with pre-processing and re-appropriation
of electronic waste. This plan has not been approved, developed, or even initiated. |

The Office of Sustainability in the process of constructing newly approved multistream
electronic waste receptacles to be installed within the College Creek complex and in the Jolly
" Giant Commons in addition to the existing electronic waste receptacles on campus. The
introduction of additional electronic waste receptacles and multiple electronic waste sfreams
provides a novel opportunity to develop a data collection system to be incorporated into the

development of a purchasing advisement plan or agreement.



Solution:

We propose that part of the soon-to-be introduced multi-stream electronic waste

* collection system include data collection, Data régarding the generation rate and material type
based on location and school week should be collected for use by the office of sustainability and
independently verified and extrapolated by a class such as Engineering 308 or another statistics-
" based class in the math or sociology departments to shape the implementation of an adaptive
purchasing advisory agreement. Basic data should be collected as part of the regular electronic
waste collection process. By identifying which departments are the first to respond to
technological advances by deeming older electronics obsolete, it will be possible for the Office
of Sustainability to locate receptacles in an anticipatory way to capture electronic waste before it

starts to accumulate.

Project Alternatives:

1. Matketing and Outreach: Develop media for HOP and recycling website with
information on electronic waste receptacle locations and on the negative impacts of

misappropriated electronic waste.

.2. “Fun Bin” design: redesign a new fnulti—stream electronic waste receptacle to be more
engaging and fun than a typical waste receptacle

3. Né Action: the Office of Sustainability continues according to current operation

standards.



Alternative 1: Marketing and Outreach

Alternative Summary: This alternative would act as a way to increase awareness of the two
electronic waste recycling towers that will be installed in two separate housing locations in the
fall semester 2012. If the “Fun Bin” design process is not acceptable to the administration, or -
there is no interested part who is capable of developing and implementing a “Fun Bin” design;
marketing and outreach which could involve campus wide flyers that advertise the new
electronic waste recycling towers. It could also include advertisements in the Lumberjack
newspaper or one of the many campus-related social networking websites such as facebook. The
main objective of this alternative would be to stimulate awareness of proper electronic waste
recycling locations on campus, and the two new electronic waste bins in housing.

While marketing and outreach appear to be a highly effective means of meeting our goals,
it can’t be guaranteed of a change in disposal behavior. Our goal is to clearly define electronic
waste receptacle locations and_increase interest of electronic waste disposal on campus.
Marketing using advertisements, flyers, and networking tools may not be enough to promote a
change in diéposal behavidr but could have an impact on the general knowledge of disposal
locations. This is a feasible means of outreach and of achieving our goal and there are -currently

multiple campus groups dedicated to producing this material.

Alternative 2: Alternatc Fun Bin Design
Alternative Summary: The “Fun Bin” would be an addition to the exterior of one of electronic
waste receptacle towers which are expected to be installed in August 2012. The Office of

Sustainability has endorsed the idea of adding to the visual mérk_eting in creative ways to these




new bins. This modification should occur as early as possible after the implementation of the
new receptacles to ensure the greatest impact.

The idea that an electronic waste receptacle may not be determined to be aesthetically
congruent to current campus standards and approval of a final design will be challenging. The
“Fun Bin” will be eye-catcﬁing and could promote creativity and in those designing it, and could
also have an affect on long term usage and potentially electronic consumption patterns. The “Fun
Bin” can provide interesting research opportunities for multiple departments on campus,
especially due to the multi-stream nature of collections. Lonny Grafman has agreed to accept an
electronic copy of our qualifative report of the Humboldt State electronic waste to be reviewed as
a potential statistical analysis project topic for future engineering classes. The Office of
Sustainability has also approved the idea of collecting any data feasible for future student

projects regarding the electronic waste stream of Humboldt State.

Alternative 3;: A Cause of No Action

Alternative Summary: Continue with electronic waéte disposal and implementation of the two
new electronic waste receptacies in housing and dining services locations, Jolly Giant Commons
and the College Creek Apartment. This alternative would allow for the continuance of the
cutrent electronic waste system on campus. Currently the majority of electronic waste being
generated at Humboldt State is primarily a result of institutional technological modernization,
and there is much less electronic waste collected from the regular bins arouﬁd campus. Waste
drives collect the majority of personal electronic waste at Humboldt State University. The two
approved multi-stream electronic waste receptacles located in the Jolly Giant Commons and the

College Creek apartments will proceed as planned in the fall semester of 2012.



Implementation Strategics

Our implementation strategy is centered around the new receptacles set to debut in early
August of 2012. This includes an example design modifications to one of the proposed two new
clectronic waste receptacles to guide in further desigﬁ modifications to Morgan King and TC
Comet. The modifications will be applied through volunteer and organization recruitment. We
have contacted WRRAP to suggest the design opportunity to them, however we have not been
able to schedule proper time to discuss the issue in person. They have been informed of the new
bins being installed in August. The volunteer tasks will be to to paint and complete further

design the specifics of the “Fun Bin.”

Methods

We have met with TC Comet and Morgan King to discuss the current status of the
electronic waste collection syétem. They have endorsed our proposed suggestion and informally
agreed to conduct future research and aiternative design modifications surrounding the “Fun Bin.”

Our group was able to identify some of our proposed solutién categories that are either
currently infeasible or do not adequately address the objectives of our project. There is no real
potential to expand electronic waste pfocessing performed by campus. Additionally, the
electronic waste collection scheme has been continuously developing for many years, and a
working felationship has been established with an electronic waste transport and recycling
company. electronic waste drives on campus are relatively successful. Part of the success is due
to the periodicity which allows for a significant amount of awareness to be spread and electronic

waste to be accumulated. There are multiple organizations that perform electronic waste drives




on campus. Many of our suggested solution categories were embraced by the Sustainability
Coordinator and Sustainability Director; whose suggestions and requests were very similar.

The method that we have used to identify our project solution was by evaluating the
extent to which the solutions met our project objectives, and the feasibility of accompiishment.
The nature of the electronic waste collection system evolves on a timescale of months and years.
Most of our solutions have been set in motion at one time or another and many are in the process
of being approved. The way that our group can ﬁchieve the greatest impact in improv-ing various
aspects of electronic waste collection is by a qualitative project to be presented to thé Office of
Sustainability; the Housing Environment and Sustainability Council;and the Engineering
department that includes: a design to introduce a level of participation and fun to already
proposed new electronic waste receptacles; a suggestion to begin collecting data of a spatial and
multi-streamed nature of thé electronic waste systelh on a regular basis fo provide a research

opportunity for multiple departments.

Results and Conelusion

We have obtained informal endorsements of our project suggestions and agreements to receive
" copies of this report. The Office of Sustainability has completed our original goals and objectives
through pursuit of complete electronic waste re-appropriation. Our original problem definition”
did not accurately reflect the status and progress of the Office of Sustainability's management of

the waste streams.
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The Fabulous Electronic Waste
FUN BIN!

Recycle your electronic waste and have FUN
doing it! Coming to a HSU housing and dining
location near YOU!



3f{8ueldal papunoi apim 0T Ag 121,
3 Ja1owerp S

324 J31pWelp 5

aj8ueldaa papunodt 3pm 0 Aq |11 L€

:{wozroq 03 do3 wiody) suoisuswip SuMo||0f 3y saey sSuuadg
‘Agliano eolulioy yum pocomAld ,8/5 10 pa1aniIsuo0d 1ISmo}
apim £ €T Ag Buo) 891 AjR1ewxoidde aie sAeis anse)d
sAB1] U0IIB} 02 $53208 03 uado s38UlY JaMO] JO SPIS UO 100Qg

MBIN 3PS

iz

*

oo

$21U04393[3
‘sauoyd 1192

5142

Sslisljeg

s¥st@
se3pupe] 1ahjy)

J9Mo] 3ulpAlay

M3IIA QOIS

#BL

56V




sSunaaw vosad-ur Surofugp AN pa1e[dwoo ussq ARy pue 9loid jo 310
pU® 22UspuodsaLIod Suro3uo uoeq oABY SUNRIA{ UCHEIND INOYSNOI] PUE }WOD )T Yum |
[rewa . UOEIIUNUIIIOD TenSsy [
s8uneew uosred-ur SmoBuQ| wenny “o[4y ey poje[duwos Uaaq SARY pue yaloxd Jo Aressaoau se s3unaaw
pie souspuodsanion gurofuo uasq aary Sunasy| uoneInp IMOYInoIy ] S1EN[IO8] PUER S[NPay2§
[ :
oIesssl paseq BuoSug 19(0ad] °ITBJ 91 OJUI POLLIED YOIESSRI *ARIAL UL 950 03 9qE |
1IN AR o uatusidun | Surofuo 2q prnod Jo pazieury | 19afold Ino Ut wIn} sm| 99 ST am ey spaford
ey Amoeg S1 u1q ung o jo sap [s1059q pue ‘pagerdwod 2A11991J2 *010 s1oaload

IO SJU2PTIS 2IMn | 913 210399 pats[dwos ag (i S1 U1q Ung 513 UIIGIP UC YIRSy
"91AY “TRIn[ 1By 10 uB1sap a1 210729
werdord ndwog 2OUBINGD0 S[TUIS ueynL asodmd ZI0Z| UIq uny O uS1S9p 21E21)
“(pausap J1) payoene PalISap ol SN pue e 10] pajewisy
2q 03 s399{qo JO 2Zis paaocidde st uSisap o USY M
sreunxoidde ‘urg
unj 51 Jo a5eun |.
paeIaued doysoioyd
‘pezAeUE Amugsput . (oL UOBUTIIRILICY A21uyapur sapowdeost
PUE Po1IS[[02 SIsATeue BIep| 79 Wwe3I0IA)} 20130 2]SBM JTUONII]2 OU Sumnumuos {[[e}| pazIpIepuels o1 paredwos
215 21UOL0[R [freuoneiado pue [[B] AI[IQRUIEISNS | [{lm UTeans Mseam B Sunealo [ 1 uonmuswadurj| sejordaosr asem SwmiFedus
Jo 2dAy yoes | a1 u papuswsidul Kq san02[qo sup 1ew Apesape ABuisesIsul WOy FUN[NSaI

Jo smquinu 5a]e0g

S1 WEaI)S 5eMm
-TJNW 217 SB UQOS
se urede Wels [

g ‘ungaq Apeare

SeY SULIOIIUQIN

SeY A[IGRMWEISnS JO 9000 YL,

UOTION[0T ISEM OTUOTIS]D
pasoxdull a1eOSUCWA(]

pazA[eue

PUB P2193[[02

20SEM JIUOIIR[?

Jo 2d41 yoe2 Jo
SIoqUINT PUE ‘SaTe2g

Apanmyapur

SISAJBUR BYRD
‘feuoneiado pue ey
ot ut pajustajdu
S WEdHS NSem
-[[NW 33 SB UCOS
S urede 1Ie1S [[Im
mq ‘unssq Apeale
sey SunIoNuoA

(oL
79 UREIOTAD) 2010
Amqeuresng

UOTIBUIIIRIUOD

21SBM J[UCNII? OU
M UIRRIS 9158Mm B FUNROIY
Aq 2An0e[qo ST 19UI Ape2Ife
$eY AJ[IqBUTRISTS JO 20110 YL

Alenuigapul
3umupuo ey
S Ul uoneuswaTdy

soror1dana:

FUNSIXS UI PILOSII00 3}SBM
DTUONOI[D Ul ISBAIIUL
2]qEINSEIW © LSO

pazAeUR

PUE pa193][02

91SeM DIUOII[

Jo adAyyoea Jo
SIFQUINT pUe ‘Sa[ess

[[e} 13 UL
Sumunuos weans
915eMm JO UONIDI[[0D
BIEP STIONURIOY)

(L
%9 UBZICIN) 991110
AqeuTEISRS

UOUBUIUIEILOD

915eM JTUOLNA[S CU

[T WEBDIIS JiSem B SUIIBID
£q aanpafqo snyt 3ow Apeale
ST AI[IGRUTEISNS JO 301J0 2],

Alanyurgapuy
Sumuruoes ey
241 Ut uotepIawadIy

urealls 91Sem
PUNOq-[1JPUE] Ut 2jSEM
DIUOI2I[2 Ul JO S8BIISP
S[QEINSBIUI B 2AIISAQ)

SiuLwunlysu]

Asusnbaig

oym

uona|dwo)

ves

SBAIR[GO

ug]d Uolien|ea3 pue SuHolUCy







	20120808155614418.pdf
	20120808155628489.pdf
	20120808151605994.pdf

