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Objectives

Why HFSC?

What is HFSC?

How has it gone so far?

Tools that have been important?

The cost of wrong and the cost of late.
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Worst Crime Lab in the Country
Or is Houston Typical?

By ADAM LIPTAK

hen Josiah Sutton went on trial for rape in 1999, prosecutors in Houston had little to build a c:
was the only eyewitness, and her recollection was faulty. But they did have the rapist's DNA,
the Houston police crime laboratory told the jury that it was a solid match.

That was enough to persuade the jurors to convict Mr. Sutton and send him to prison for 25 years.

But new testing has conclusively demonstrated that the DNA was not Mr. Sutton's, the Houston Polic
yesterday.



What is HFSC

« 2012 -- formed a Local Government
Corporation

— A corporation “to aid and act on behalf of
one or more local governments to
accomplish any governmental purpose of
those local governments.” Tex.
Transportation Code §431.101(a).



What is HFSC

« Corporate structure
— 9 member board of directors
— Corporate officers
— Forensic functions from HPD
—Justice Agency
—501(c)(3)

« April 2014 - Took management
responsibility
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Would a City-County Merger Jeopardize

Progress at Houston's New and improved
Crime Lab?

BY MEAGAN FLYNN THURSDAY, APRIL7,2016 AT 9 AM.

“...the lab is focusing too much on quality control and in
turn is just slowing things down, creating more backlog
that prevents police from solving crimes.”

-- SPO Ray Hunt, President HPOU
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HPD Wanis lis Crime Scene Unit Back.
Crime Lab’s Civilian Leadership Says No.

BY MEAGAN FLYNN MONDAY, AUGUST 22,2016 AT6 A.M.

“In the past, we had a problem with rape
kits; we had a problem with processing of

evidence — but we didn't have any
problem with CSU,”



chron =— Sections

Crime-scene errors put 65 cases under review,
audit finds

DNA swabs, fingerprints, bloody footprints left behind
By Brian Rogers, Cindy George, Keri Blakinger, and St. John Barned-Smith
Updated 8:07 pm, Wednesday, April 12, 2017

™M f P S & & R

"I'm tired of every time they have a problem, they want to put the blame on a
police officer," Hunt said Wednesday. "So let's let it lie where it belongs -on the
management of the Houston Forensic Science Center."



What is so great about
“independent” ?

Control of procurement
Control of HR

Control of quality systems
Control of message

Control of being transparent



From the start of HFSC
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Requests

Requests received




HFSC at a glance:

Average Turnaround Time for -July 2017 Requests Completed by Section

o - b o
Controlled Substances 10
Latent Prints
110

Biology 227

Digital and Multimedia I 13 e o
ontrolled Substan
Digital and Multimedia
) 38
Firearms 16 | Turnaround Time - Days
Turnaround Time - Days Month Completed Year Completed

3 8 01-January 2014
Latent Prints 02-February 2015
03-March 2016
04-April W 2017

Completed Requests
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1 3 84 06-June
Toxicology 16 W 07-July
0 20 40 60 80 100 120 140 160 180 200
Days

This data is current as of 7/21/2017.

July 21, 2017: Backlogs >30 days
Latents: 2,683 | Biology: 693 13



Changes in the labor pool

HFSC more than 40%
less per FTE

In April of 2014

— 5 HFSC employees &
131COH

In June of 2017
— 161 HFSC
— 35 COH

Direct wage for HFSC
10% higher than COH

140

130

120

o

100

cost/ FTE (in 000's)
N (0] O
o o o

(@)
o

42%

2015

2016

44%

2017



Information transparency



eDiscovery

» “Radical transparency”

* I ncrease d re po rtl n g - O ‘ houstonforensicscience.org
’ Increased access G SCH G AboutUs v  Forensic Disciplines v Newsroo
L] ApprOXImate|y 4,000 k ¢ Leadership

. =TI -
documents a” pUbIIC = HFSC Discovery & Public Records

Meeting Archives
Governing Documents
Objectives
Accreditation
Organizational Chart

ical evidend
Contact Us

Learn More
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Quality Tracking Events

164

m Trace

M Toxicology

m Quality

m Management

m Latent Prints

W Firearms

m Digital Forensics

u CS/CM

m Crime Scene

m Controlled Substances
m Client Services/Case Management
H Biology

m Audio Video



Blind Quality Control



Blind Chocolate Chip Cookie Project
Method & Materials

*Four staff members each baked their favorite chocolate chip cookie recipe

*The cookies, labeled “A”, “B”, “C”, and “D”, were divided into three test groups
*Each cookie was baked with the same brand of chocolate morsels
*Each test group was the same size — 14 people

(Group 1

Control Group
*Participants did not

about the cookies

\_

know any information

N

_J

(Group 2 A

Obvious Bias

*Participants were
asked to look at the
brand of chocolate chip
morsel

oA:
B =
oC:

\DP* _J

(Group 3

Obvious Bias

*Each cookie was
packaged with a
different color ribbon

*A = White

*B = Yellow

*C = Hot Pink
D = Royal Blue

\_

N

_J

Does chocolate chip morsel brand or color of packaging influence taste test?




Blind Chocolate Chip Cookie Project

(. .
Results and Conclusions
Which cookie was your favorite?

- Biased groups ( 2 and 3) did not vary from control group 1

*\When intentional bias was introduced to Group 2 some analysts preferred to
participate in the test first and then view brands so that their opinion would not be
\_biased )

hocolate chip morsel brand and color of ribbon packaging did not influence th
results for overall best cookie




Pareto Analysis: "What do you like about the BQC Program?"

Program Feedback = — e

° 90.00%
10 e
80.00%
Anonymous survey .
* 26 Participants 8 70.00%
Sent to cookie project participants 60.00%
6 50.00%
Responses o
* Added Quality Control : oo
 Confidence in 20.00%
2
Performance 10.00%
0 = c = 0.00%
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HFSC’s Program

Blind Testing

Blind Verification

Independent second review

* Materials Purchased

* Tests made in-house

* Mimic actual casework

* Analysts do not know whether

Case conclusions from 15t
examiner masked

they are analyzing a real case or 1t and 2" examiner record
participating in blind test conclusions

 Evaluates entire Quality Conclusions evaluated for
Management System consistency

* Issued by Quality Division Issued by Section



Forensic Disciplines

Controlled Latent
Toxicology Substances Firearms Biology Prmts




Toxicology

Blind Quality Control
Error rate determination




Toxicology blinds —0.15 g/100mL

Levey Jennings of Reported Concentration
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Levey Jennings of Reported Concentration

Reported Concentration

Toxicology blinds —0.20 g/100mL
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Toxicology blinds —0.25 g/100mL

Levey Jennings of Reported Concentration
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Variability Gauge Expected Concentration Code=0.25
Variability Chart for Reported Concentration

Instrument 0.26
contribution I

o
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U
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0.24
1 2 3 Headspace

0.004
0.003

0.002

Std Dev

0.001

0.000

1 2 3 Headspace



Analyst
contribution

Variability Gauge Expected Concentration Code=0.25
Variability Chart for Reported Concentration

Reported Concentration

Std Dev
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Houston Forensic Science Center, Inc.

Forensic Analysis Division
Toxicology - Volatile Analysis Chromatograms

Methanol in

Sample name 2017-00977 6.1 Description: Aq2 Vial Number 63
S | Instrument: Headspace 3 Acq. method: VOLATILESM Injection date 12372017 8:53:52 PM
a I I l p es Data file CAChem32\1\Data\ALC_20170123_AAJ_HSIALC_20170123_AAJ_HS3 2017-01-23 15-22-42\F-063-63-2017-
00977 6.1.0
FID1 A, Front Sionel
2% 3
» } ?
7% & -
150 *
[ 125
B L]
: |
‘u | g ]l J\
02 04 oc o8 | 12 124 18 18 3 2 24 26 28 & 12 34 36 ¢ 4

FiD2 B, Back Sworad

Compound Peak Symmetry Peak to Valley RT [min] Expected Concentration
Ratio RT[min] [g/100 mL]

Compound Peak Symmetry Peak to Valley RT [min] Expected Concentration
Ratio RT[min] [g/100 mL)

Methanol 132738 0852 0.853 20275 0.0007 *

[Emana 093978 1.008 1.008 204.0158 0.1216 .

|n Propana 0 90283 1568 1568 257 4041 0.0100




Houston Forensic Science Center, Inc.

Forensic Analysis Division
- Toxicology - Volatile Analysis Chrumatugrams

C | e a n b | I n d Sampla name: 2018-20951 1.1 Deseription:  Alg 1 Yial Mumber: 13

Instrument: Headspace 2 Acg. mothod:  VOLATILES.M Injection date: 11/14/2016 1:38:47 PM
Data file: CAChem32 1 0Data\20161114_AANZ20161114_AAJ 2016-11-14 12-27-220713F1301.0
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o : : _ : [af100 mL]
n-Propanal 0.72896 1921 240.4138 0.0100

Compound . e . Concentration
SIS, [9/100 mL]




Methanol at
collection

Houston Forensic Science Center, Inc.

Forensic Analysis Division
Toxicology - Volatile Analysis Chromatograms

Sample name:
Instrument:
Data file:

BZK Antiseptic Towelette - 1 Description: Vial Number: a2
Headspace 2 Acqg. method:  VOLATILES.M Injection date: AMT2017 12.07:13 AM
C\Chem32\1\Data‘\ALC_20170316_ASG_HS2\ALC_20170316_ASG_HS2 2017-03-16 16-58-14\082F8201.D

FID1 A, Frort Signal
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. 30 C +H C Hed 0 alle 3 o e[
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n-Propanaol

0.76941
0.71240

1.157
1.930

1.156
1.929

49.4507
2331467

FID2B

Peak Symmatrg'r' Peak to Valley
Ratio

Concentration
| [9/100 mL]

0.0332
0.0100

Compound Expected |Area
RT[min]
1.068

1.668

RT [min]

Ethanal
n-Propanol

0.88855
0.89151

1.068

48.1844
221.3510

1.669




Actual error rate determination

* 95% confidence, rate of error in positive samples is <3%
* 95% confidence, rate of error in negative sample is <9%



Firearms

Blind Quality Control
Blind Verification



Firearms Blind Testing v. Blind Verification

Blind Testing

Evidence varies by quantity and type

Scenario:

* Two firearms of same make and model
as the source of fired bullets and casings

* One of the firearms is submitted as a
known

e Examiner determines which, if any, of the
fired evidence was fired in known gun

* 12 Cases submitted; 0 Consultations

Blind Verification

Evidence varies to account for
what is seen in casework

Examples:

* Fired casings and bullet not fired
in the firearm submitted

* Three groups of casings

* 6 fired casings fired in one gun. 8
fired casings from a second gun
e Comparisons between two cases

* 25 Cases submitted; 5
Consultations



Firearms: Independent Second Verification

Both examiners concluded in same region of evidence, exact same spot — 6 o’clock

Primary Examiner Second Examiner

Evidence Items Compared: Items 1.2-1.6 to Item 1.1 Ev Items pared: ltems 1.2 - 1.6 to Item 1.1

Result of Comparison: Identification

Result of Comparison: Identification

Magnification: 40X

Item 1.2 to Item 1.1 Item 1.2 to Item 1.1

Evidence Index Identification: Dotat 6 Photo Date: 10/31/2016 _ Ttem 12 to tem 1.1 | Htem 1.2 toftem 1.1

Index Identification: Mark at 6 o'clock (Both Photos) Photo Date: 11/01/2016

tm



Firearms: Consultation not due to experience level

110
100 - - - - - - - - - - - - - - - - - - - - - - - -
90
5 80
(<]
)
> 70
£
8 60
& s0
40
30
- - - - -
20 . .
4 |4 12 4 12 4 4 4 4 3 1 /4 |4 2 | 4 2 4 3 4 o 2 4 4 1 4 3 | 2 | Second Examiner Experience Level
2 5 7 4 7 2 1 1 5 9 6 | 8 1 3 |4 1 3 8 9 1 3 |4 5 6 |10 | 9 7 | Second Examiner
4 4 4 4 1 2 9 3 4 3 | Primary Examiner Experience Level
1 2 3 - 5 6 7 8 9 10 | 11 | Primary Examiner

Experience Level:

1 — Less than 2 years of experience
2 — 2-5 years of experience

3 -5 years of experience

4 — 5+ years of experience




Satisfactory Code

Firearms: Consultation

110
100- = = = - o o -
90
80
70
60
50
40
30
20

—
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11 |1

N

Tan
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L
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Training Program:

1 —Trained at HFSC

10 — Training obtained at laboratory
other than HFSC

not due to training program

* |22 2 2 o |2 2 4 e o
- -

1/1/1/1/10'1 1/1/1/1/1'1 1 11

3/4/1 /3,8 9 1/2|3/4|5/6 10 97

1 1 10 1 1 |10

6 7 8 9 10 |11

Second Examiner Training Program
Second Examiner
Primary Examiner Training Program
Primary Examiner



Firearms: What causes consultation

Complexity of examination

* Firearms that mark fired bullets and
casings poorly

* Brand of ammunition



Challenges

Controlled Latent
Toxicology Substances Firearms Biology Prmts

Samples
BAC Kit

Street Drugs
Customer
Process

Firearms
Request for
Testing

CODIS
SAKs
Section Size

AFIS
Digital
Comparison




Challenges

* Obtaining Samples

* Create test that mimics casework
* Internal logistics

* Analyst detection incentive




Lessons Learned

Champion for project
Collaborators needed
Not all will be “Blind”
Integrated LIMS
Test your system




Statistical audit

Defect rate detection
Controlled Substances



Statistical audit

e Controlled substances record e ~ 40 hours for audit
defect found on internal audit or about $3,000

* How often does this defect
occur?

* Binomial power distribution PERCENT OF CASES REVIEWED PER MONTH IN 2016
analysis

* 3000 records sampled allows fora
90%+ confidence the defect rate :
is<0.4% (1 in 250) 6
e 3,061 records audited — 2 4
defects noted 2

* 95% confidence that this defect o

Occurs eeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee
* >21in 10,000
* <2.4in 1,000

8

8

8

8




Defect analysis

Lean Six Sigma
Biology
Process Improvement




Control Chart: Major Number of Defects per Case Completed
Independent Data Tracking/Daily Success Action Plan

- Baseline Average

Current Pilot Average

Individual Measurement of Major/Case
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Control Chart: Minor Number of Defects per Case Completed

Independent Data Tracking/Daily Success Action Plan

Individual Measurement of Minor/Case

- Baseline Average

Current Pilot Average

12+

10

Minor/Case

UCL=2.44

e eesve iseegees Sateaaee AVO=051

LCL=-142
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03/22/2017
03/31/2017
04/11/2017

Date
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05/01/2017

05/10/2017

05/19/2017

05/30/2017
06/08/2017




Control Chart: Number of Evidence Processing Defects per Number of Items

Processed
Independent Data Tracking/Daily Success Action Plan

Individual Measurement of EP Ratio
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Quality Defects by Day per Team

Reported Independently in Daily Success Action Plan
Oneway Analysis of QUAL DEFECTS By day TEAM=ST

Oneway Analysis of QUAL DEFECTS By day TEAM=JL 18
16
25
14
20 % 12
n O
£ 10
E 15 o
i
8
g E
3 RE)
N\
2
0 0 :
Mon Tue Wed Thu Fri Mon Tue Wed Thu Fri
day day
Oneway Anova Oneway Anova
Summary of Fit Summary of Fit
Rsquare 0.020317 Rsquare 0.030708
Adj Rsquare -0.045 Adj Rsquare -0.02548
Root Mean Square Error 5.130773 Root Mean Square Error 3.989732
Mean of Response 5.892308 Mean of Response 5.108108
Observations (or Sum Wgts) 65 Observations (or Sum Wagts) 74
Analysis of Variance Analysis of Variance
Sum of Sum of
Sce D& Sipuanes] [MieaoSauael B ERatio] fErot Ll Source DF Squares MeanSquare FRatio Prob>F
day 4 32.7562 81891 0.3111 0.8695
Evor 60 1570.4890 26.3248 day 4 34,7958 8.6990  0.5465 0.7022
C. Total 64 1612.2462 Error 69 1098.3393 15.9180
C. Total 73 11331351
Means for Oneway Anova M for O A
Level Number Mean StdError Lower95% Upper 95% EanSEORTTICWaY, 2 oVa
Mon 14 5.00000 13713 2.2571 7.7429 Level Number Mean StdError Lower 95% Upper 95%
Tue 13 6.84615 14230 3.9997 9.6926 Mon 14 514286  1.0663 3.0156 7.2701
Wed 12 5.16667 14811 2.2040 8.1294 Tue 12 6.00000 1.1517 3.7023 8.2977
Thu 14 635714 13713 3.6142 9.1001 Wed 16 5.56250 0.9974 3.5727 7.5523
Fri 12 6.08333 14811 3.1206 9.0460 Thu 16 5.12500 0.9974 3.1352 7.1148
Std Error uses a pooled estimate of error variance Fri 16 3.93750 0.9974 1.9477 5.9273

Missing Rows 48 Std Error uses a pooled estimate of error variance

Missing Rows 39



NOT
THE END OF
THE ROAD



It ain’t what you don’t know
that gets you in trouble.

It’s what you know for sure
that just ain’t so.

-- Mark Twain



Cost of poor quality

Cost of “wrong” The cost of “late”

« The cost of one * 4 homicides (~300
mistake = George homicides/year)
Rodriguez ~$9M « 50 sexual assaults

(~1200 kits / year)

Homicide = $5M-$14M » 580 burglaries
Rape = $448K (~11,000 calls to B&T/

Burglary = $41K month)

Murder by numbers: monetary costs imposed by a sample of

homicide offenders, Matt DeLisi, Anna Kosloski, Molly Sween, Emily Hachmeister,
Matt Moore and Alan Drury, The Journal of Forensic Psychiatry & Psychology

Vol. 21, No. 4, August 2010, 501-513



Why should you care?

Cost of “wrong” 2,000 blinds / year
« 31,000 requests last CY « $500k - $1M
* Simple risk = $279B/year . 959 confidence that

+ 1:10,000 is ~3 error rate is < 0.2%
failures/year

— $27M risk

« Statistically
demonstrating a
<1:5,000 error rate

— Would require >150,000
tests to have a 95% power

— ~$135M



Why should you care?

2,000 blinds / year
« $500k - $1M

« 95% confidence that
error rate is < 0.2%



