Flexible Cradle to Grave Data Management Tools
for Complex Tasks Including Data Visualization,
Data Evaluation, Optimization, and Site Closeout

David Greenberg
Jacobs Engineering
(865) 220-4828
David.Greenberg@)j acobs.com
http://otisview.)acobs.com/database.htm

1 JACOBS

i Conference on Accelerating Site Closeout, |mproving Performance, and
- Reducing Costs Through Optimization

June 17 2004




i

=
Projectswithout afull featured
Data M anagement System ==
Fast
Per fect Cheap
i .. Defensible ok

B2 Reoroducible




I B ¢
Projectswith a full featured

Data M anagement System 4

4 Fast
Chea
Per fect . :
Defensible g

| : -r;-. : ‘_;:-. QEr Od UCi bl e




Typical Data Flow

B : . GIS Spatial Database
I - information exchange

e e

N Electronic Data S

Deliverable (EDD) :
- Electronic Transfer to Client (ERPIMS, ERIS, etc)

M Visualization

Laboratory 4

Data Management using
= Site Environmental Evaluation
(SEE) Software

~ Chemistry
8 Data Validation ~
Sample g ’ _ _
( Information %‘1@‘ Simulation
<+
Field Sample Existing
Management Chain of Custody Forms Network (LAN, WAN

or Internet)

glﬁ { / Risk Assessment

Document Production
using Direct Links
to Word Processing

Full Size
2D & 3D Figures

Tables & Figures



f *-__".
All Data should originate from
a single source

» Avoid duplicate data entry/corrections

 |dentify Owner/Administrator and be
realistic

e |f master version of data is another
database, then update information
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Case Study: Database Information

Exchange at MMR

Jacobs SEE MMR Working
USACE EDMS Database (4.5 Mil records)
(2 Mil Records) AFCEE MMR Data

- Warehouse
- (WLEEIN)Y (2 Mil records)
update ‘ Weekly -
\ update :
Submission of

completed data
\AAFCEE HQ ERPIMS

Submission of
completed data
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Populate as much data as
possible

e The sum of the QA/QC benefit Is
greater then the sum of the effort

» The QA/QC benefit is especially good
for dates, depths, and measurements
that have relationships

w: .~ Possibly required for project closeout
. % exports to ERPIMS, ERIS etc
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' Data Detfensibility

 Automated QA/QC at each step
o Automated log of edit history

» Restricted Edit Privileges

» Processed on a Proven System




Automated QA/QC Is essential on
large projects

Example:

At MMR, the working database Site
Environmental Evaluation (SEE) that
Jacobs uses contains over 300
million data values. This would take
someone 417 years of work to make
even a single pass through the
database to manually check the
values if they check one value every
10 seconds.
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Project Configurable System
Flexibility

» Needs to be compatible with USACE,

AFCEE, EPA, DOE, Navy using look up
lists and configuration files

e Data driven edit screens and report
modules allowing new fields to all tables

e User configurable reports
+: * User configurable browse/edit screens

ala review and auto-flagging tools
Sed enproject validation criteria




Capacity Issues

» More than just the back end database

 Interface limits (i.e. lists of 32K+
locations, 128K+ samples, auto
spanning of Excel sheets, etc.)

e 2 GB output limit on Windows PCs
A Transfer speed over the web for large
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Users should be able to choose locations out of
thousands using a variety of methods

..ﬂMMR TERC & AFCEE Combined 04-05-2004 snapshot Site Environmental Evaluation {SEE)

L

Location Buildings
CELDTLEE] 140, 28C Roads
B3IMLABOS AR 140, 28C
BIMUBBSAB 140, 268C
A3MUBASS 140, 38C EBase Boundany
B3IMUABSSA 140, 38C Ponds
B3IMUABBSSZ 14

JazMuense 83C, 140
B3MUBBS7A 140, 28C Impact #rea
B3IMUABSTE 140, 28C Ranges
BIMUEBBS?Z 140, 28C Demo Areas
B3IMUABSE 140
BIMUBBSEEFF 14
LRI T ] 140 Coastline
B3IMUABSIEFF 14
B3IMUB0EE @8C, 14C
A3IMUABEAR 14
B3MUBBEA IDY 14
LET: TR 140

JagMueas:2 280,14C
B3IMUABET 280,14C
BIMUABES 140, 28C
B3IMUABES 140
BIMUBBES 280
B3IMUBOET 140,38C, 03
B3IMUBBESE 83C, 140

JazmMuenca 830, 14C
azmMuae7a 83C, 140
B3MUBE 78R 83C, 140
Aa3IMUAB AR 83C, 140
a3mMuae?1 83C, 140

azmMuaa?z2 28C,14C %Eg

IBZMUBB73 14C
CELULT PR 83C, 140 C;l Cll C%l o
a3MUBB7S 83C, 140,99 FULL | LRS - o o : E B
A3MUBB7E 83C, 14D, 991 . : rin E} -

o rP| | E‘- =
GELUL T 83C,.14C =i
CELULT IS 140

IB3MUB079 140 ~ of ;
03MUB080 14c Select All Locations Click & Drag Circle of Interest @ Post All Sampling Lacations
azMuensl 83C, 140,99 " Click on Corners to make an irregular palygon . :
e3MUBBE2 93C, 140,12 Select/Unselect lacations using advanced options| | Double Click Location Symbol to toggle selection| ¢ PostSelected Sampling Locations

A3MUBBE3 140,120 : : - . - ; ;
AIMUBBEA 140,120 Select/Unselect Locations using spatisl lapers | [ Label posting Label Angle I Ua. Fasting Symbol Size

B3HUBDSS 63C, 14D, 121 Select/Linselect Lacations using losation st fle_| 1= S2parate Ven Close Latels Lahel point size
B3MLBBES 14D, 28C

East: 37011576 Morth: 4613008 30 Toggle Location 5 elections | T Display cross-hair on current location [~ Show Scale

Runuways

Streams

Plumez

Unselect &l Selected Locations & Click & Drag Rectangle of Interest " Do Mot Post Sampling Locations
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“On the fly" Compression
Performance Gains

Example:
Approximate time to query 1 million records over
the Internet with a 512KB connection

File Tvpe Uncompressed Compressed
yp transfer time Transfer Time
-

Ilrl .I- -. - 12 MInUteS
' T. E -I -u-




Innovative Technologies developed
by Jacobs Engineering

 Relational Browse/Edit data windows
joined directly to instant map windows

« Remote Internet users have the same
features as local users and “On the fly
compression” for fast performance

 Data Review and Flagging Tools
(DRAFT)

iy 47U utomatlc links with other software to
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Browse/Edit data windows are linked directly to
Instant map windows

P Location ) Pn’ Instant Map ing with ArcGIS by ESRI (IMAGE) B

[ Zoeciog JLHees LEm? nopan JLBrer oot I Bier pibe JinE il

A3IMua188A 242094.79 858351 79 127.11 792 515}
B3IMUA168E A 242098 .39 858342 .45 127.18 287.688
B3IMua187a A 241697.58 868311 .92 124.81 287.88
B3IMA1 6898 A 241697.15 868311 .87 124.81 287.88
B3IMLA118a A 239258.28 859982.79 115.27 282.88
B3IMLA116B8 A 239258 .67 859982 .68 115.27 282.88
B3IMUA1i11A A 239483 .45 861443 .94 115.26 293.58
B3IMUA111B A 239479 .97 861451 .54 115.82 141 .88
B3IMNEA112a A 243345 .97 861451 .77 130.77 386.00

B3MWE1160B CPWCFNL 31/11/99 12 25 B3MWB110B B‘l

B3MUa1188 CPWCGN1 #1.-11-99 12:25% B3MUA110B-84 5 174.BB
B3IMUA116B CH6B7NL 18,8598 11:50 B3MUO110B-B2 5 173 .68
B3IMUA116EB CH6BINL 18,8598 11:50 B3MUO110B-B2 173 .68
B3M118118B CHeBANL 18/35/98 11 58 B3IMUE1180B-PB2 173.68 _

]
[Units| Result [Lab_guallVal qual]l D1 [ Pquant [Dfact [Run] Method [Exmcod Anal_end [Anall. |

»1-TRICHLOROETHAN UG-L 181 METHOI 18,1198
»2,.2-TETRACHLOROE UG-L 1.88 108 181  CUOL METHOI 181198 15:Z
»2-TRICHLOROETHAN UG-L 18 181  CUOL METHOI 181198 15:2
—-DICHLOROETHANE UG-L 18 181  CUOL METHOI 181198 15:2
—DICHLOROETHENE UG-L 2.18 18 181  CUOL METHOI 181198 15:2
»2,4-TRICHLOROBENZE UG-L 3.18 18 181  CUOL METHOI 181198 15:2
CHG68IM1 »2-DIBROMO-3—-CHLORQ UG-L II- 3.78 108 181  CUOL METHOI 181198 15:2
—DIBROMOETHANE <E UG-L 2.28 108 181  CUOL METHOI 1871198 15:2
—DICHLOROBENZENE UG-/L i8 i1  CUOL METHOI 1871198 15:2
-2-DICHLOROETHANE UG-L s i8 i1  CUOL METHOI 1871198 15:2
- 2-DICHLOROPROPANE UG-L 1.58 1@ i1  CUOL METHOI 1871198 15:2
1,.3-DICHLOROBENZENE UG-L i8 i1  CUOL METHOI 1871198 15:2
1,.4-DICHLOROBENZENE UG-L s i8 i1  CUOL METHOI 1871198 15:2
2—HEXANONE UG/L 8.78 L0 i1  CUOL METHOI 1871198 15:2
AGETONE UG/L 58 i1  CUOL METHOI 1871198 15:2
BENZENE UG/L i8 i1  CUOL METHOI 1871198 15:2
BROMOCHLOROMETHANE  UG/L i8 i1  CUOL METHOI iB-11.98
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Maps can include both Vector and Raster
spatial layers such as Aerial Photos

.4 Location i i
ll!ﬂ!ﬁﬁ!ﬁﬁllll!!ﬂﬂﬂlIIE!EEIHM!HHIIIIEEEEIEEEH!IIIHHEEIE!HHIIHEE!I!! i g rectangle ta zaom in - Right
B2MYaBRa1D 232977.408 855121 .44 97.12 177.688
Ba2MyaBe2 241983 .60 858322._8A 124.88 72.88
B2MYaBRazD 23293%.58 855281.1@ 96.76 177.18
B2MyaBa3 242456 .68 858588 ._8A 127.48 81.58
B2MYaBRa3D 232853.20 855495.3@ 98.10 L78.6P0
Ba2MyaBR4 243448 .60 859265 .80 138.88 76.808
B2MYaBas 242499 .60 858807 .80 129.38 76.88
B2MYaBa6LD 232796.308 855667.98 97.26 L78.6P0
a2Mupaas 242902 .88 858972.80 138.28 81.98 .

3 samples

IlIﬂﬂ!ﬂ!ﬂﬂﬂlEﬂﬂﬁlﬂ!ﬂﬂﬂﬁﬂﬂlﬁﬁﬂﬂﬂﬂ!EIIEEE!EEEIIIHMHII&EE!EE!III
B2MJBP04 | 521iGDINi  B9/B6,96 1B:26 C54-MU—4-01
B2MJBPO4 | 5211GORNi 898696 1B:26 C54-MU—4-01
B2MJBPO4 | 521180RNi ©9./86./96 1B:26 C54-MU—4-01
B2MJBPO4 | 521190RNi ©9./B6.,96 1B:26 C54-MU-4-01

.4 Results

EMME
21180RH1 ALUHINUH C2808.7 FLDFL1@%-18-96 B4:F
21180RNL ANT IMONY C2808.7 FLDFL1@%-18-96 B3:2
211B0RNL ARSENIC C286.2 FLDFL1@9-18-96 11:F
211B0RNL BARIUH c288.7 FLDFL1@9-18-96 B3:2

521180RN1 BERYLLIUM c288.7 FLDFL1@9-18-96 B3:2
211B0RNL CADHMIUH c288.7 FLDFL1@9-18-96 B3:2
211B0RNL CALCIUH C288.7 FLDFL1@9-18-76 B4:F

G21180RN1 CHROMIUM, TOTAL C288.7 FLDFL1@9-18-96 B3:2

COBALT GC280.7 FLDFL1@%-18-96 B3:2
rOPDER AR 7 TINFLIAQ 8 06 RY-17

A
NI

CANION> a7 /8676 18:26 BZMuaea4
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Here are examples of direct links to
contouring and boring log software
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Automating Spider diagrams to query
database results and compare to risk criteria
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- History of Operations & Modeling
Evaluations (HOME)

Trichloroethane (TCE) Mass Removal vs Time for 03EW2174
CS-10 Sandwich Road

Mass Removal (kg)

Trichloroethane (TCE) Total Efficiency vs Time for 03EW2174

CS-10 Sandwich Road

Total Efficiency

ay-08
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