
Defining the Problem 
Currently, Cal Poly transports collected waste and recyclables to off 
campus landfills and recycling centers which results in a loss of potential 
monetary and informational gain. The lack of a central sorting and data 
collection system on campus contributes to high levels of contamination in 
recycling bins with no clear path for improvement without accurate current 
state data. The concept of operations for Bloomarbl Inc. includes an 
on-campus sorting facility however there is no clear design or process 
established for implementation. 

Current State 
Cal Poly currently lacks an informed and consistent schedule for emptying 
on-campus waste bins. 

• Campus Facilities: visually assess 
each bin 

• Emptied when bins appear 50% full 
• Bin Contents: taken to Cold Canyon 

Materials Recovery Facility for 
processing 

This system isn't streamlined or consistent 
which leads to wasted labor, lost CRV 
revenue, and ineffective campus 
cleanliness. 

Ideal State 
Establish a start-to-finish system to track, transport, sort, and benefit from 
waste produced on the Cal Poly campus. 

• Bins should be emptied according to a streamlined collection process, 
with consistent scheduling 

• All recyclables should go to a well equipped, accurate, on-campus 
sorting facility 

• Recyclable materials should be extracted for revenue (CRV) to fund 
internal, sustainability-based programs 

• Sorted waste should be sent to a designated, off-campus facility for 
CRV redemption 

• Material revenue should account for maintenance of sorting facility to 
minimize strain on existing campus entities 

A trackable rewards program would encourage students and faculty to deposit 
recyclable waste in Bloomarbl tagged bins. 

• Revenue from CRV redemption should fund the Bloomarbl rewards 
program to further increase rec clin on cam us 

• 

Root Cause Analysis 
A root cause analysis was conducted to identify the root causes 
contributing to unregulated/overflowing bin capacity, lost CRV revenue, bin 
contamination, and lack of student participation in on-campus recycling. 

Inconvenience 

Lack of Cohesive System 
Motivation 

No immediate/personal 
benefits (despite long term 
environment.ti impacts) 

Takes t ime to lhink about wha1 
goes in what bin 

Overflowing waste bins 

~ No monetary benefits 

Lack of efficient collection ~stem 
for emptying recycling bins 

Unable to see b ig picture 

of recycling 

Cal Poly/SLO doesn't recycle 

Metals get recycled 

regardless of bin 

Plastic being recycled 
(symbol w ith number ) 

Misconceptions 

Not knowing that plastics and 
metals are handled differently 

Food contamination 
on i tems 

Doesn't know what goes In 
w hat b in 

Education 

Developing Solution Hypothesis 

No recycle b in nearby or bin 
is already full 

No incentive 

Someone 
deciding to 

recycle 

The flow chart below lists the considerations for each original focus area to 
demonstrate how the team's solution fits into the end-goal, start-to-finish 
recycling system: 

• Collect: how/when waste is emptied and transported from individual 
waste bins around campus 

• Sort: how collected recyclables are sorted and processed in an 
on-campus waste sorting facility (labor, machinery, etc.) 

• Sell: the oroaram-fundina CRV aain from sorted.recvclable materials 

• Pre-sort CRV 
• No pre-sorting 
labor: 

• Volunteers 
• Paid St aff 

Sorting Facility: 

• Captures Al\lmlnum CRV only 
z. AMP Cl•r1ty f.OOY<eytH" fir;....- pre
sorted C~V an d cont amina tion 
• tn~am 5amplln, 

• captures aluminum. glclss. and PET 
CRV 

3 . AM P Co rtu: a nd Clarit y for 
u nsorted r ecycl ing stream 

• Captures aluminum and PET CR\/ 

• On<ampus 
• Off-Campus 
• 8uslne»es 
Tran5partatlon F<1ctOf'$: 

• Slzeof load 
• Trip freq~ncy 
• Fue l t';O$l 

Conducting Experiments 
• Sorting facility layout designs modeled in AutoCAD 

• 

• 

Scaled, aerial view layouts with proper dimensions created to 
consider various labor/machinery configurations in a given space 
Cost and impact analysis to 
compare economic 
implications of different 
design solutions 

,.~· :; '.:'.y <~~:-... 
. ~:~'., :,~ ~ . . 
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Collection: 
• 3-day waste audit (measured fullness levels of 12 Cal Poly recycling bins 

3 times per day) 
• Waste audit data obtained to evaluate Excel model performance 

Evaluating Results 
Each teammate did the following to evaluate the Excel Model: 
The raw waste audit data was pre-processed in the Waste Audit Data 
Conversion model which transforms the percentage fullness 
measurements into fil l rates for each bin in the system. These rates along 
with location data for each bin was then used as input data for the Waste 
Collection Shift Generator which generates lists of bins to be emptied on 
each collection shift. Lastly, the Route Optimization model recommended 
an optimal pick-up route for waste collection on each shift. 

Model Inputs Model Outputs 

Implementing the Best Ideas 
The team used Excel in order to simulate a route optimization trash 
collection system. The following were the final deliverables: 

• An Excel Model used to input the hours of the shifts and maximum 
bins capacity to produce which bins need to be emptied and their 
corresponding latitude and longitude (user should provide 
information regarding bin ID's and latitude/longitude coordinates). 

• An outsourced Excel model that produces an optimized route given 
the bin locations (latitude and longitude coordinates) 

• An (optional) final, visual mapping of the locations of each bin to be 
serviced (mapping generated using BatchGeo) 

Institutionalizing Change 
Bloomarbl Inc. aims to establish circular-economy recycling systems in 
communities to encourage a refuse, reduce and reuse mentality. To recognize 
and build upon the existing bin system in every community, Bloomarbl can 
use the senior project team's Waste Collection Model to generate optimal 
pick-up routes for each unique ecosystem. The team wrote a user guide to 
direct users through each step of the Waste Collection Model. Ideally, in the 
future the team's Excel model can serve as an outline for a more established 
Bloomarbl route optimization software. However, as this senior project comes 
to a close, this detailed user guide is essential in establishing an active change 
in how trash is being collected on Cal Poly campus and beyond. 



CUTTING TOOL INVENTORY MANAGEMENT AND ORGANIZATION SYSTEM: 

Defining the Problem 

Problem Statement 

The inventory system lacks accuracy, resulting in missing or absent 

tools, parts, and equipment needed for production. When out of 

stock tools are discovered once work on a project is set to begin, 
unexpected delays averaging 3-4 hours occur before work can 
commence. This leads to 15% of the day (approx. 30 minutes a 

project) lost, resulting in a loss totaling $1500-$3000 per day. 

Scope 

In Scope: Tooling for Mill Machines (End Mills) 
Out of Scope: Other Tooling (lathe tooling, drills, counter sinks, etc.) 

Understanding the Current State 

/7' Total Time to acquire 

~~(o=n=e=t=oo=l=):=7=.8=7=m=in=~-

Cost of Tooling (2019): 
$109,353.46 

Mixed success w/ 
organizational tools 

Visualizing the Ideal State 

5S: 
► Provides starting point 

to track broken tool 
losses thru. barcoding 

Software: 
► Provides starting point of 

making data-driven 
decisions 

KAL MACHINING 
Salaar Khan, Austin Cheak, Karina Galvan 

Performing Root Cause Analysis 
~lateriaJs 

/Tools\ 

Shipping & receiYing 
may hand off tools to 

l\lacbine 
/Mills\ 

Not the right 
specifications for 
the tool 

Not in stock / 
must be ordered 

Tool cans/bins 
are unsoecific 

Only set-up machinist 
load tools 

Delays in 
starting project 

owner if destinatifn Highly specialized tools Stolen 
unknown require longer lead times 

• ool returned to wrong spot 

Manager hard to find 
Unrepo1ted broken 

Manager must provide 
tool room access Accidentally Misplaced 

Method Human 

Developing Solution Hypothesis ~----~ 5S Options: 
Alphabet (A ..... Z) 

~ 
Q) 
.Q 

E 
:J z 

Gridded System Tool Cart 
Sectioning 

Software Options: 

wasp 
INICOOf:m:~ 

Wasp 

Conducting Experiments 

&1·· · 
g1gatrak 

Team members applied organizational system to small sample of 
end mills (flat & ball) 

I WASP 
VISUAL 24 

COLLABORATIVE 120 
INTUITIVE 117 
TRACEABILITY 108 

ACCOUNTABILITY 90 
IMPLEMENTATION 44 

CUSTOMIZABILITY 24 

TOTAL 5271 

ASAP I GIGATRACK 

22 22 
140 130 

105 

108 

90 

36 

15 

126 

1d 
56 
24 

5161 547 

The SS system was used by machinists before gauging qualitative 
feedback to make adjustment to the system. MCDA Tool used to 

rank the best software options quantitively based on different 
criteria. 

Evaluating Results 

Machinist feedback 
- Reliance on labels 

over colors in 
searching for tool 

- Less overall clutter 
- Higher retu rn rate to 

original location 

Improved Total Time 
to acquire 
(one tool): 5-6 min 

Implementing the Best Idea 

Peg Board 
Adequate 

Oversized holes for 

' BARCODE (20) - ' DESCRIPTION (80) -
left blank, record l@ft. blank, record wilt 
wUI be rejected be rejected 

T1126 4 ftUIIP 

TI124 )Flute 

T134S 3 Flut~ 

Custom designed Peg Board 
to aid in organization and 
quick retrieva l and return 
using Poke-Yoke strategies 

EM Spreadsheet allows for 
easy entry of tools into 

GigaTrak database 

Institutionalizing the Change 

SOPs and digitized labels created to help organization 
sustain and train new employees on organization 

• 
• 
• 

END MILL 3/ 8" _ l .. ~:UAR( 

8 All 

e PLEASE RETURN END 
MILLS IN CORRECT S P OT '(, 

THIS HELPS ALL OF YOUR COWORKERS THANK YOU 

Integral part of sustaining 
Training new employees 
Providing historical documentation 
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