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Six Sigma Problem Solving Process

The team utilized the 5-Step DMAIC problem solving process.
DMAIC Performance Improvement Process

Process Step

Number

Name

Description of Team Activities

DEFINE

Select Problem

Identify Project Charter

Develop Project Timeline

Establish Method to Monitor Team Progress
Construct Process Flowchart

Develop Data Collection Plan

Display Indicator Performance “Gap”

MEASURE

Stratify Problem (i.e.“Gap”)
Identify Problem Statement

ANALYZE

Identify Potential Root Cause(s)
Verify Root Cause(s)

IMPROVE

Identify and Select Improvement(s)
Identify Barriers and Aids

Develop and Implement Improvement Plan
Confirm Improvement Results

CONTROL

Standardize Improvements within Operations
Implement Process Control System (PCS)
Document Lessons Learned

Identify Future Plans
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Identify Project Charter 1, 2.4

The team was chartered by management and developed a team Project Charter.

Project Charter

Project Name: | poq ce waste transfer operations costs.

. Transfer Operation expenses are higher than its revenues; it is not self sufficient. The
Business Problem/Impact: . o . .
Case Operations are subsidized by other disposal revenue to cover its expenses.

Study will result in discovering financially beneficial alternatives to the way we do

Expected Benefits: |\ siness now in the transfer of waste.

Outcome Indicator(s) |31 - waste Transfer Costs

Objectives Proposed Target(s) [Target= 25% Cost Reduction in Transfer Operation Costs, or $4.01

Time Frame: |March - July 2013
Strategic Alignment: |Supports the County's Business Plan
Waste Transfer costs at North Dade Landfill, South Dade Landfill, Resource Recovery facility, and
the Department's three (3) Regional Transfer Stations
Out-of-Scope: |Disposal costs at MDC waste facilities
Authorized by: |[Ray Scher; Chris Rose
Sponsor: |Ray Scher; Chris Rose
Team Leader: |Lourdes Avalos, Michael Moore
Team Team Members: [Lou Broughton, Frank Gomez, Mike Fernandez, Rick Rayborn, Tom Wilfong
Process Owner(s): |Michael Moore
Mgmt Review Team: |Ray Scher; Chris Rose; Kathleen Woods-Richardson
Completion Date: [31-Jul-13

Schedule Review Dates: [Monthly, and Final Review in July 2013
Key Milestone Dates: |See Action Plan

In Scope:

Scope
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Develop Project Timeline Plan

The team developed a timeline plan to complete the Project. Legend:
B - Actual
[_1=Proposed
WHAT: Complete DMAIC Story Project by July 31, 2013
DMAIC Story WHEN
2013 2013-14
Process Step Mar | Apr | May | Jun | Jul | Aug Sept Oct. Nov. Dec.
1. Define — 1 | l I
- 4/12/13 i
2. Measure 1. l
N 420113
3. Analyze | _%/30/13
4. Improve ? é |10/1/13
5. Control i I 12/31/13
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Monitor Team Proqress

The Team and Management used a Checklist to monitor team progress.

) A O S DO
Obje e: Demo ate e porta e o proveme eed ea able te
1. The stakeholders' need(s) were identified. . I . . .
]
Step 1 2. The problem can be described as an "object" with a "defect" with unknown cause(s) that need to Team Identlfled an Indlcator’
Defl ne be identified. d I d FI h t d
3. Aline graph outcome indicator was constructed that appropriately measures the problem (or gap). eve ope a owc ar an a
4. A schedule for completing the five DMAIC Story steps was developed. SpreadSheet
ODbje S estigale e Tea €S O e Indaicalto a e prooliem anad set a target 1o proveme
5. Data contained or directly linked to the indicator were stratified from various viewpoints (i.e., what,
Step 2 where, when and who) and a significant dataset was chosen. .
= MeaS ure 6. A target for improvement was established based on the stakeholders' need. " Llne Graph
= - — - .
E 7. The impact of the target on the indicator was determined. - Paretos and H |Stog rams
8. A problem statement that describes the "remaining dataset" was developed.
Obje e: Ana e e a ed data to 1de a e e roo a e
9. Cause and effect analysis was taken to the root level.
Step 3 10. Potential causes most likely to have the greatest impact on the problem were selected. F|Shb0ne ; RC
An alyze 11. A relationship between the root causes and the problem was verified with data.
12. The impact of each root cause on the gap was determined. lve rification Matrix
ODbje e: Develop anad pleme O e ea e O € ate eve ed roo S es o e prople
13. Countermeasures were selected to address verified root causes. C t M t (. B .
14. The method for selecting the appropriate countermeasures was clear and considered =Lountermeasures d nx, arriers
effectiveness and feasibility. " . .
8 Step 4 15. Barriers and aids were determined for countermeasures worth implementing. and Alds’ ACtlon Plan
16. The action plan reflected accountability and schedule.
Obje e O a e O e ea e aKe Pa 10 e OO0 a e a e proopile a a a e targe a pee e
« Im p rove 17. The effect of countermeasures on the root causes was demonstrated. R
8 18. The effect of countermeasures on the problem (or indicator) was demonstrated. " LI ne Graph
E:) 19. The improvement target was achieved and causes of significant variation were addressed.
20. The effect of countermeasures on the indicator representing the stakeholders' need was
demonstrated.
Objective: Prevent the problem and its root causes from recurring. Maintain and share the gains.
21. A method was established to document, permanently change, and communicate the revised
process or standard. .
n
Step 5 22. Responsibility was assigned and periodic checks scheduled to ensure compliance with the Process FIOWCharti Process ContrOI
|L_) revised process or standard. C hal’t
< 23. Specific areas for replication were identified.
Control Objective: Evaluate the team's effectiveness d plan future activities.
24. Any remaining problems (or gaps) were addressed.
25. Lessons learned, P-D-C-A of the Story process, & team growth were assessed & documented. LeSSOI‘IS Learned
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Review Process Flow Chart

Transfer Waste to Final Destination

{Process Owner: Michael Moore )
[T——— WHO | HAULER/ COUNTY/

TRAMSFER
STEP CITY LAMDFILL (WASTE SCALE OPERATOR) DRIVER RESOURCE RECOVERY FACILITY
Meed to Transfer and:Dispose of Collected Waste )
MEED N v
The team oY
t t d 5D Or WD Landfill
RecFac
constructe - ; 1
a Process ves
« Arrive At Landfill And Drive Onto Scale P1-# of Weight Scales found
fI OW C h a rt ARRIVE/ » Staff Review Truck Load Centents Out-of-Calibration
describing _
REJECT/ * Reject Load And ks
the Processl REDIRECT Redirect Hauler
+ Record Weight & Issue Receipt To HaulerTrofr Or P2 - # of Driver Complaints
DE‘EFESERJIIE e Determine Waste's Final Destination for wait time
Rasou':raogilﬁ;gwary YES P3 - Wait tin;qenat RR, SD
INSTRUCT or
DRIVER
« [nstruct Driver To Ga To Final Dump Location « |nstruct Driver Ta Go To Tipping Floor
Outcome Indicators » [Drive And Dump Waste « [Drive And Dump Waste
¥
were developed —— | Load Transfer Truck With Waste |
from the SIPOC 1
and Customer DRIVE | Drive To RR Facility |
Rgmts analysis
. ¥
(see Appendix) INSTRUCT Drive To Dump Loc & Dump Waste
b
« Spread Waste And Compact
SPREAD/ . ::Ever &t End Of Day P Waste Transfer Costs
- | W
b
DISPOSED ( Waste Transferred and Waste Disposed at Landfill or Resource Recovery Facility )

GBETL_DMAIC. StoryMiami Dade_Waste Disposal Costs_Flowchart_4-18-13.vsd 4/26/13
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3.6.7. ™M

Review Selected Indicator

The team calculated Q1 indicator data.

Q1 - Transfer Costs

Average Cost per Ton per Month 500D
- . gn
520
E 515
5
=1
g
U 510
= = Target
----- 4-Month Average
% —u— Actual
50
1/2013 2/2013 3/2013

12/2012
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Waste Transfer Cost Factors

The team identified factors considered in gathering costs of
Waste transfer trips.

Transfer Costs per Ton = O
Vehicle + Driver + OT_
(Tons per Trip) x (# of Trips)

Number of trips are affected by:

 Time of Day (shift) * Road conditions
» Traffic * Speed

« Distance traveled

 Driver experience
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Identify Data Collection Needs

The data collection spreadsheet was developed from available electronic
Trip data. The spreadsheet will help the team evaluate factors that could
contribute to costs, and will allow team to focus in on those factors to
validate their cause-and-effect relationship.

=The team chose to analyze December 2012 trips.

DENMOGRAPHICS
Trip Information Transfer Dr | Scale Op
Trip Stops Trip Mileage
B C D E F G H ((?1 L b a I L #
)
E,. Total
Miles
™ ﬁrfansferj "
Pickup ) Shift ign
fl Facility — )
Day («\ip # TO Transfer Scal D—Day, d
of the |4 Truck { Deliver ) W aste Diriwver COperalgr |MN=Night Tk,
Truck # Date Wik AL #? ransfer Pick-up Facility Delivery Location \_wb ‘Waste Tupe Tonage Marne hlarn ; tion
A A A g Miles Avg #D [ ET
13.3 5.8 E5.0 [ SRa
-———-’_—/
L
- FMILESTORES DURATICN CUTCOMES
1 2 3 Trip Minutes Trip Costs Coszte Ton
BT =
—rrr [ Fuel$kdile]
[keilitar HR HR +[ A TR
u [kilitar [Military AR = AS = AT = | Truck&DriHr B =
TIRE Tirmne] TItE  [uw Timmel|  TIMME Tirme] AC-Y AO-AC from table ] A5
Departs Arrives at /\jj
Crigin Destinatio
3 - Returnz TO TO Trip Ti J
b Mext Arrives Feturm & ROk Tatal Trip
1-Departs Frarm 2 - Arrives At Loading at hext Load pTABLE™ Ubizposal Cost
Crigin Destinatian Lach Destination Loc S,[Minutes ' per Ton Cormments
Avg Min [d Totgls
35.3 | 0.7 d’ J66 348,458 D 3127
— - ~ =g T —



Stratify the Problem 8. o

The team stratified the December 2012 weekday trips containing all needed
information available - minus Residue & Overtime trips (1911 trips / 20 Weekdays / 36
Workdav Shifts / 441 Driver Shifts) and found...

Maximum Number of Trips Performed
in Driver Shift

72 Shifts h d total of 6

200 or7tr er-shif
180 ‘ hlft ?
n = 441 Driver Shifts )
160
0 e AND .. Most of the
were accompllshed n
£120 II I | sl f '
?100
E 80
60 |
40 EE—
o ?
== _
1 2 3 4 5

Maximum Number of Trips Performed

Problem Statement: “Most of the Driver Shifts prodixgi

Shift, were performed on Night Shifts. "



Identify Potential Root Causes 9.,10. o

The team completed Cause and Effect Analysis and found... .
P y Fishbone

Cause & Effect
Diagram

Driver Speed X2. Driver Experience

\ \ “Most (62 of 72) Successful Shifts
(6 or more trips per shift)

ere made during Night Shift."

X1. Night vs. Day Shift Travel time

This project will focus
X3. Day of Week Truck condition onIy on X1.

The team next looked to verify this Potential Root Cause.
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Root Cause Validation Selection Method 11, 12.5

With the help of a Black Belt, the Y

team conducted “Cause and Discrete Continuous
Effect” Validation Analysis on o _ t-Test
suspected potential Cause. The g| ChiSquare Agg\E/A
team selected the appropriate X 3
Statistical Validation Method 3 Logisti Scatter Diagram
2 gis I(,: Correlation

based on the Type of Data of the s R .

. = egression Regression
Potential Cause (X) and Effect (Y). O

Validation Results Matrix

Results

: ' Statistical _
(Y's) (X's) Validation P- | Vali-
Effect ,\/BG%LM(&)\A Type Data Method Value | dated?
£ Night vs. Day Shift \D_ ~
Z § ( 3((1 travel time iscrete ANOVA P=.00 |Yes
(<]
w8 [ = This project will focus only{on X1.
= E ( Qther projects will focus on
= 3 Drjver and Day of Week - see
> Appendix)
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Validation Results

The team sampled and analyzed 328 shifts in December 2012 using ANOVA
Validation and found that Night Shifts produce more trips per shift on average

than Day Shifts.

7 %

Boxplot of Numbe of Trips by Shift Type

6
S 5 L
£ 1= Avg=4.T8
2 | Avg=429| o
- n= 254‘Shifts n=74 Lhifts
D N
Shift Type
One-way ANOVA: # of Trips vs. Shift Type Interpretation: Night Shifts produce more
Source  DF S5 MS - F F Trips than Day shifts...and 50% of the
Shift Type 1 13.897 13.897 16 97 rips than bay )
' ' IRV Night Shifts produced 5 to 7 Trips,

Error 326 266.981 0.819
Total 327 280.878

IAMI-DADE
COUNTY

P<.05 Validates ~ compared to only 25% of Day Shifts)
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Validation Results

The team analyzed sample travel times in the December 2012 trips

Total Travel & Wait Times during DAY SHIFT-
West Transfer Station to Resource Recovery

120

e Ranges 48 — 101 minutes

80

Total Minutes

40 — EE———

48 42

35

N B BB T
37 56 54

20 —

0
7am 8am 9am 10am 11am 12pm

Shift Hour

W Loading Time Day Travel Time Day M Dump Time Day

] 23 24
1pm 2pm 3pm 4pm
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Validation Results

Total Travel & Wait Times during NIGHT SHIFT-
West Transfer Station to Resource Recovery

70

60

Ranges 30 - 59 minutes

50

I
o

Total Minutes

w
=]

20

10

3pm Apm S5pm 6pm 7pm 8pm 9pm 10pm 11pm
Shift Hour

M Loading Time Night ~ M Travel time Night B Dump Time Night

12am

and confirmed that the combination of travel and station-wait times were significantly

shorter during the Night Shift hours.

IAMI-DADE
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Identify and Select Countermeasures 13.,14. @

The team brainstormed many countermeasures and narrowed them down to these for evaluation:

Counter/Measures Matrix

Legend:
5=Extremely
3=Moderately
C 1=Little or None
Problem Statement Verified Root Causes Suliieimessllies REie:
(So, what are we going to do about it?) |4 -
% E % D % :2
2ol 8 5 §2%
2 0 3Ted
= e
A. -Reallocate some
existing Day Shift
positions to Night Shift| ° 2
(attrition only — no new
positions)
“Most of the

S tul Shift X1- Night Shift [B. -Expand schedule of the

(6uocrcriso?eutripsl pS:ar makes a difference '(‘"ght :h;;trh " i ]
currently M-Th; a

shift) are Made on the number of schedule of M, T, Th,F)

during Night Shift." trips per shift.

C. —Consider adding a 3rd
Shift in the later hours.
(7am-5:30pm; 2:30pm-1am; | ° S
8pm -6:30am)

The team selected all 3 measures for implementation.

] Define >Measu|> Analyze mprov}Contro> 16




IAMI-DADE
COUNTY

Estimated Efficiencies Due to Countermeasures 5

The first Countermeasure...

A. Move 22 existing empty Day Shift slots to Night Shift slots... waste

tonnage transferred would increase:
Current Scenario:

X

X
Average

X
Average

Tons

X
17 Work

Salary Cost x 12 Months
¥ # of Drivers | Trips per | Tonnage at | Moved per Days a
Shift Capacity Day Month
Day Shift 23.03 5> 5 16 4,560 77,520 930,240
Night Shift 21.79 ¢ 32|35 6.5 16 3,328 56,576 678,912
Totals: > 89/< 7,888 1,609,152
< __ - oved Tons
Countermeasure A:
X
X X =
Average Average Tons Moved 17 Work
Salary X Trips per | Tonnage at per Day Days a
Cost # of Drivers Shift Capacity |(Day & Night) Month X 12 Months
Day Shift 23.03 235/ 5 16) 2,800 47,600 571,200
Night Shift 21.79 E 54 s 6.5 16 5,616 95,472 1,145,664
Totals: ¢ 89| J 8,416
S/

An increase of 107,712 Tons!
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Estimated Savings Due to Countermeasures 5.

The 2nd Countermeasure ...

B. Expand schedule of the Night Shifts (currently M-Th; add schedule
of M, T,Th,F) ... estimated annual savings would be:

=Although no dollar savings, would allow more
schedule flexibility and therefore, more choices
and buy-in from staff

The 37 Countermeasure ...

C. Consider adding a 3rd Shift in the later hours. (7am-5:30pm;
2:30pm-lam; 8pm -6:30am)

= Will entail revisiting data to identify viable hours.
Although no dollar savings, would allow more
schedule flexibility and therefore, more choices and
buy-in from staff

Define ZMeasureE AnaIyzeEImprov%cOntrm > 18




Estimated Efficiencies Due to Countermeasures

Other Intangible Efficiencies:

Less tractor trailers on our roadways during the Day
Reduction in street congestion
Reduction in traffic (incl. wait times) at Res. Recovery & the landfills

Reduced down time for fleet maintenance (to be done during day
when more trucks are available and fleet shops open)




Estimated Efficiencies Due to Countermeasures

FACTS.

In FY10-11, transferred 917,485 Tons
In FY11-12, transferred 1,111,745 Tons

Increase in waste is expected due to population growth as well
as economy upturn

- Average (5 trip) Driver Shift = 16,320 Tons annually
107,712 Tons represents 6.6 FTEs (although attrition runs high)

- 6.6 FTEs = $293,380.56 cost avoidance! (don'’t have to create more
positions to move more waste)




Identify Barriers and Aids 15.

The team performed Barriers and Aids analysis on the selected Countermeasures.

Countermeasure(s): Implement Countermeasures to Improve Efficiency in Waster Transfer Operation

Barriers Aids
e F inst Implementati F For Implementati
(H, M, L) orces against Iimplementation orces For Impiementation
Improved employee morale; Less employee leave usage;
Switch more day shifts to night shifts: reduced overtime usage; less traffic congestion at transfer
H 1) Union; equipment mechanic shop closed at A) station; better customer service - at scale house and tipping
night; external hiring delays floor; beneficial impact on cost savings; management very

supportive of team’s efforts in saving costs.

Improved employee morale; Less employee leave usage;
reduced overtime usage; less traffic congestion at transfer
station; better customer service - at scale house and tipping
floor; beneficial impact on cost savings; management very
supportive of team’s efforts in saving costs; Reduced OT on
Saturday (they clean the floor in prep. For Mon.) .

Add a 2" Night Shift (M-Th) AND (M,T,Th,F)
M 2) Union; equipment mechanic shop closed at B)
night; external hiring delays

Create a 3" Shift:

Union; RR operating hours; equipment Allows employee flexibility; Less employee leave usage;
mechanic shop closed at night; citizen noise reduced overtime usage; less traffic congestion at transfer

H 3) complaints; external hiring delays; additional C) station; improving customer service by reducing traffic during
supervision required; additional waste the day.

equipment operators; waste attendants




Legend:

Develop and Implement Action Plan = -

The team implemented an Action Plan for the team’s Countermeasures. 16.

WHAT: Implement 3 Countermeasures to improve efficiency in the Waste Transfer Operation.

WHEN
2013 2014
HOW WHO Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr
1 Develop Countermeasures:
A- Reallocate 22 existing Day Shift positions to Night Shift (attrition M. Moore || | | 913013
only - no new positions)
B- Expand schedule of the Night Shift M. Moore | 12/31/13
(currently M-Th; add schedule of M,T,Th,F)
. . o M. Moore / 1/30/201
C- Consider adding a 3rd Shift in the later hours. (7am-5:30pm; 2:30pmy  |niernal
1am; 8pm -6:30am) Team
2. Secure Management Approval of Countermeasures (share Team || | 93013
benefits)
3. Communicate Countermeasures to Stakeholders, along with M. Moore/
related policy/procedure changes Mngt. Team ||} | 123113
4. Establish On-going responsibilities and standardize M. Moore i
countermeasures into operations |
l ’ ’ On-qoi}ng
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Review Results 17.,18.,19.,20.

The team collected indicator data and reviewed results of it’s
countermeasures

18

16

14

12

10

$ per Ton

Q1 - Waste Transfer Costs per Ton
Countermeasures partially implemented in January 2013

I—I\

L 4
L 4
L 4

. \
as“(es ——Target
‘me — s Ava

L AON

Zh %8a

\ / —.— Aqtual

Month

The team was encouraged by the results and will continue to monitor the countermeasures.

IAMI-DADE
COUNTY
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Standardize Countermeasures

The team
incorporated the
countermeasures,
which affects the
working hours and
not the process.

21. M

Transfer Waste to Final Destination Process Owner: Michael Moore )
[ ™~ WHO |HAULER/COUNTY/ TRANSFER
STEP CITY LANDFILL (WASTE SCALE OPERATOR) DRIVER RESOURCE RECOVERY FACILITY
. 1 Need to Transfer and Dispose of Collected Waste )
NEED v
e Dfive 1o
SD Or ND Landfil/
RecFac
DRIVE —TLandfllz— NO
YES
o Arrive At Landfill And Drive Onto Scale P1- # of Weight Scales found
ARRIVE/ o Staff Review Truck Load Contents By o >
Ari AT Out-of-Calibration
* Reject Load And
R%%:E(E:gT Redirect Hauler YFS
— Record Weight & Issue Receipt To Hauler/Trnfr DrI P2 - # of Driver Complaints
Determine Waste's Final Destination it ti
SRSl for wait time
sfer Was
ey s P3 — Wait time at RR, SD
INSTRUCT or ND
DRIVER
o Instruct Driver To Go To Final Dump Location o |Instruct Driver To Go To Tipping Floor
e Drive And Dump Waste e Drive And Dump Waste
v
EO6D I Load Transfer Truck With Waste |
DRIVE I Drive To RR Facility |
4
lNDsgl'\‘I‘EJgT Drive To Dump Loc & Dump Waste
Y
e Spread Waste And Compact
SPREAD/ o Cover At End Of Day Q1 -|Waste Transfer Costs
COVER T s
DISPOSED C Waste Transferred and Waste Disposed at Landfill or Resource Recovery Facility )
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Standardize Countermeasures 21, 22.,23. &

The team Developed a Process Control System (PCS) to monitor the process on-going.
Process Control System
Process Name: Transfer and Dispose Waste Process Owner: Michael Moore
Process Customer: Taxpayers; Management on Critical Customer Requirements: Transfer Waste safely
behalf of Stakeholders; Other Municipalities and at low cost
Process Purpose: Transfer Waste received at Current Sigma Level: TBD
Transfer Stations to Resource Rec Facility Outcome Indicators: P2, P3, Q1
Process and Quality Indicators Checking / Indicator Monitorin Con olans | Mi
H . ontingenc ans ISC.
Process Indicators (IZ_(')nt.roI Data to Collect Timeframe | oo onsibility| o AcgonsyRequire i
And imits (Frequency) e
Qu alitylwdi cators Specs/ | What is Checking Item When to Who will « Procedure References
Targets | or Indicator Calculation | Collect Data? Check?
P2  # of Driver Complaints for # of Driver Complaints Monthly Division e ASE Software Variance
wait time measure on ASE — Director Report documentation;
trending data review Scale House
Reports and address as
appropriate.
P3  Wait time at Resource Wait times collected on | Quarterly Division Review Scale House
Recovery Facility Team Spreadsheet Director Reports for possible root
(“Transfer Driver Time cause and address as
and Production Report” appropriate.
form) — trending data
Q1 Waste Transfer Operation | $12.40 - |FAMIS Report for Monthly YTD |Division Review these two Reports
Costs (25% reduction [or $12.32 |Transfer Station Division Director for possible root cause and
$4.13] from average of (captures operational address as appropriate, or
$16.53) expenditures) / SWM review Driver scheduling
MDFLTRAN-PWAS issues and address as
Report for Acct. 6999 appropriate.
(captures tons
transferred)
Approved: Date: Rev# _ Rev Date:

The team looked ahead to the future.

] Define >Measm> Analyz> Impro} Contrtb




Identify Lessons Learned 24.25. &

Lessons Learned

1) Good data is critical in problem analysis...careful identification of the poor
performing outcome measure makes problem solving easier (keeps you
focused).

2) Identifying Root Cause(s) by examining the data using the tools and
techniques is better than guessing at what you think are the causes.

3) Having a systematic, standardized DMAIC process is essential to good
problem solving.

Next Steps

Continue to monitor the countermeasures’ performance results; adjust as
necessary.

] Define >Measu|> Analyz> Impro} Contro>
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S.I.P.O.C. Analysis

Process: Dispose Waste to Final Destination

Process Owner: Michael Moore Date Approved:
Suppliers Inputs Process Outputs* Customers
Waste Scale Operator
Municipalities Waste Tonnage 1. Recieve Waste - Waste Weight Driver
] 2. Weigh truck ]
A BN 3. Determine Final Destination of Waste ) Flna! W{_"Ste County
Destination
(EHRGEAT G-I [ Y ]
- Final Waste 4. Instruct Driver of location to Dump Waste ) o
Waste Scale Op. Destination 5a. Waste Dumped on Tipping Floor OR... - Final Destination Driver
Driver (Mun/PH/MDC) - Waste Tonnage 5b. Waste Taken to Landfill Area & Dumped Verbal instructions
MDC Transfer Driver || |l _______________J L N N | W
L 6. Load Waste on Transfer Truck
gg;?iln\;vt?jrt]e 7. Transport Waste to Resource Recovery - Final Destination Driver
MDC Transfer Driver Facility Verbal instructions
-Waste Tonnage *
. = 8. Weigh truck
MDC Transfer Driver Fma_l Wgste 9. Dump Waste at Res. Recovery Fac. - Waste Tonnage at
RR staff Destination County

'Waste Tonnage

10. Spread, Compact and Cover Waste at
Landfill

Final Destination

* Qutputs used to
Identify Outcomes

Define >Measu|>Analyz> Imprm}Contro>
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Customer Reguirements Matrix

Process: Dispose Waste to Final Destination
Survey Voice of Customer Process Customer Valid :
Qualit outbut R : ¢ Outcome Indicator(s)
y Example Question utput(s) SAgJLltE i
Element
How accurate do
Accurac the process Waste Weight | Tonnage to be P1- # of Weight Scales found Out-of-
y outputs need to |Receipt accurately weighed Calibration
be?
When do _ ) , : :
d Waste Final |Final Destination P2 - # of Driver CFompIamts for wait
Timeliness customers nee Destination  |determined within 15 time
the process . _ min of arrival P3 - # of Minutes from Waste Tonnage
outputs? nstructions received at Landfill to sent to RR
What
cost/resources are Waste Dispose Waste in Q1 - Waste Disposal Trips-per-Driver
Cost customers willing most cost effective per Shift
Tonnage
9 method

to pay for process
outputs?

Q3 - Overall Disposal $ Cost per Ton

Define >Measu|>Analyz> Imprm}Contro>
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Appendix Validation Box Plot Overview

A box plot is a convenient way of graphically
depicting groups of numerical data through
their five-number summaries: the smallest
observation (sample minimum), lower
quartile (Q1), median (Q2), upper quartile
(Q3), and largest observation (sample
maximum) . A box plot may also indicate
which observations, if any, might be
considered outliers.

Box plots display differences between
samples (i.e. Shift, Drivers, Day of Week).
The spacings between the different parts of .
.. the box help indicate the degree of o { Smallest Observation ==
dispersion (spread) and skewness in the

data. (Note: Similar Box Plots aligned in a row
indicate that the samples are from the same
population and few, if any, differences exist. Box 1 - 5 N g
Plots out of alignment may indicate significant
differences in samples (e.g. a root cause exists).

IAMI-DADE
COUNTY

—Largest Observation

| -

—
=
L]
Lo
1

Z 9004 | Q1 _'_

true speed

b—
1 f 1
—— i ——
1

Speed of light (krad's minus 2559, 0000
oo
=
=1
1

: Possible Outlier

Experiment No.
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http://en.wikipedia.org/wiki/File:Michelsonmorley-boxplot.svg
http://en.wikipedia.org/wiki/File:Michelsonmorley-boxplot.svg

Appendix

Validation Results: Drivers

The team analyzed 254 Day trips in December 2012 using ANOVA Validation and
found Drivers do make a difference on Day Shifts.

Boxplot of Number of Trips by Driver

Number of Trips

Joyner Avg’d 4.9 Adams Avg’d 5.
Trips over 12 shifts Trips over 3 shifts

One-way ANOVA: Number of Trips versus Driver

Source D SS MS F P Interpretation: Drivers make a difference
Driver 20 41.037 2.052 3.430.000 on # of trips during the day shift.

Error 233 139.404 0598 P<.05 Validates

Total 253 180.441
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Appendix Validation Results: Day of Week

The team analyzed a sample of 254 Day shifts in December 2012 using ANOVA
Validation and found Saturdays do make a difference on Day Shifts.

Boxplot of Number of Trips by Day of Week
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One-way ANOVA: Number of Trips versus Day of Shift

Source DF SS MS F P Interpretation: Saturdays produce

Day of Shift 5 15.836 3.167 4.77 0,000 more trips on average...almost one
Error 248 164.605 0.664 P< (5 Validates more trip per shift

Total 253 180.441
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