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« 80 acre property, operated 1917-1972

« Coal tar and distilled by-products discharged to ditch and
peat bog through 1939

* Onsite industrial
well with leaky
casing




§BHOOE YT SAYS WATER EXSEER 1934 the city’s first water
supply well started to draw

creosote after two weeks of
pumping

Well shut down after 8
months

1970 MPCA/Attorney
General filed lawsuit

1972 Rellly closed

Joe Williams doesn’t like
creosote taste in the Park's
first well.
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ST. PETER AQUIFER
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» Increased PAH
8 detections in

Increased PAH
concentration
trend in Edina 13
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« PCE and TCE Industrial
solvents commonly used &
to degrease metals 3
during manufacturing

Process

J\W403 Pd

JSLP 4 PDC

- Chemical dechlorination EE il
proceSS : 4 5t Logs Park Municipal WellSLP 6 OPGC

Well E13.OPDC B

PCE—-TCE — cDCE — VC oo . R i

« 2004 Vinyl Chloride : ,
d ete Cted | n Ed | n a interlachen3 VB dina15-OPDC
Municipal Well #7 gt

' EdmaCC#3 61443 b2
Edina'Municipal Well E7 OP/DC “ ] IEd'”a CC #2 2361573

© QG{GOCQ le \ >
1 < . A=COM
Minnesota Pollution

Control Agency




(s)
(=)

0,
0
XSLP14 mﬁ K" =3
€ i (23 O
{78l
-

(AN
25‘00 h“\o
057005 42 %
s
SLP13 %S"\é ;
(o)

Valley in bedrock
surface

Multiple distinct
aquifers

60'0/\

Plume extends 2.5
miles from source

Multiple pumping ﬁ
stresses (‘# PP
( °°LM%@\\

;!
@ 0 05 15 2 Miles

G /__-—-—




« Understand why Reilly Tar remedy was not operating as
planned

* Need to tie cVOC contamination detected in municipal
wells back to alleged source area and identify the
responsible parties.
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* >40 years PAH data. * cVOC data from

— Monitoring data since focused investigation
1980s in consultant’s projects, plus sampling
databases, Including of supply and PAH
EQuIS. monitoring wells.

— Not avallable in one

— No comprehensive
repository, many different
“data tables” from project
reports.

— Lab EDDs obtainable for

much of the work since
2007.

place.
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 Turn tables of numbers into visuals that account for:

15

Time

COPCs

Regulatory criteria
Horizontal extent
Vertical extent

Geologic context/Aquifer

A EE =~ Tables 1-6 - VOC Ground Water Lab Results - 5TS 200701405.xs [Compatibility Mede] - Microsoft Excel =5 X
Home | Insert  Pagelayout  Formulas  Data  Review  View  Acobat  PDFXChange2012  Team o @@ =
% — [ conditional Formatting = S=Insert~ X - A 1
Arial - 10 =¢  General - 7
= Ba- 5 Format as Table - 3% Delete - | [§]- A? }3
Past i B~ = B e Sort & Find &
we ¢ | B L = $ 0% 0 | SR 5 Cell Styles - EFormat - | - Fiter = select
Clipboard Font Alignment Number Styles Cells Editing
E13 - fe <02 -
A B C D E F G H [ J -
1
Well Name- W W WOLD PEC?NR;(JT& Mike Kelly Mike Kelly pE[EI?NMB& JASON H
2 &L MWOLD WITKIN 952-922-9012 | 952-922-9012 KAISER BROWN
JOHN 11 EDINA EDINA
CWI Name:| - COUNTRY COUNTRY | FRED SMITH [JOE ELIAS|
. AMNDERSON [LIEBENBERG CLUBNO.1 | cLuBNOA
4 MN Unique Well No_:[ 00206547 00203620 00232315 00232315 00206502 00206599=
5 Aquifer:| Drift-OPCJ |St. Peter-OP! 0OPCJ 0OPCJ OPCJ OPCJ
6 STS Sample D] PRI #4 EDINA PRI #1| EDINA CC #1 EDWE\UE;C # Edina Pri # |EDINA PRI
T MDH Sample No:| 200430253 200429307 200430525 200430526 200431474 20042330
8 Sample Date:|  10/27/04 10/22/04 11/01/04 11/01/04 11/10/04 10/22/04
Notes:| SPigot Water | Spigot Water | Spigot Water Spgaﬂr:"z\lf:wf Spigot Water | Spigot Wat
9 Sample Sample Sample Duplicate Sample Sample
10
i Detected Contaminants MHN Drinking Water Standard
12
13 Benzene ugll 10 HRL =02 =02 0.4 0.4 <02 <02
14 Bromadichloromethane ug/L HRL =02 =02 <0.2 <0.2 <0.2 <0.2
15 |n-Butylbenzene ug/L - 0.5 0.5 <0.5 <0.5 <0.5 <0.5
16 | Chlorodibromoethane ug/L - 0.5 0.5 <0.5 <0.5 <0.5 <0.5
17 Chloroethane ug/L - 0.5 0.5 <0.5 <0.5 <0.5 <0.5
18 |Chloroform ugll 60 HRL <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
19 1.1-Dichloroethane ug/L 70 HRL 0.2 0.2 0.4 0.4 <0.2 <0.2
20 1.2-Dichloroethane ug/L 4 HRL 0.2 0.2 <0.2 <0.2 <0.2 <0.2
21 1.1-Dichloroethene ug/L 6 HRL 0.5 0.5 <0.5 <0.5 <0.5 <0.5
22 cis-1,2-Dichloroethene ug/ll 70 HRL 0.2 0.2 16 16 <0.2 <0.2
23 trans-1,2-Dichloroethene ug/lL 100 HRL =01 =01 0.7 0.7 <01 <01
24 Dichlorodifluoromethane ug/lL 1000 HRL =1.0 =1.0 <1.0 <1.0 <1.0 <1.0
25 Dichlorofluoromethane ug/lL - =0.5 =0.5 1.0 1.0 <0.5 <0.5
26 Ethylbenzene ugll 700 HRL <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
27 | Isopropylbenzene ug/l 300 HRL* =0.5 =0.5 <0.5 <0.5 <0.5 <0.5
28 plsopropyltoluene ug/l - =0.5 =0.5 <0.5 <0.5 <0.5 <0.5
29 Methylene chloride (Dichloro ug/L. 50 HRL =0.5 =0.5 <0.5 <0.5 <0.5 <0.5
30 |Naphthalene ugll 300 HRL <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
31 n-Propylbenzene ug/l - =0.5 =0.5 <0.5 <0.5 <0.5 <0.5
32 Styrene ugll - <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
33 Tetrachloroethene ug/l i HRL =0.2 =0.2 <0.2 <0.2 <0.2 <02 -
LRI Table 3 - 5t Peter | Table 4 - OPC] -~ Table 5 - Deep Aquifers Table 6 - QA, QC S[I] 4 4
Ready | |[EE M 1005 (=) U ©)
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Control Agency

AZCOM



®

Lot-Sample ..

: DEC132250-001 Work Or

Client Say

GC/ms

m = r &

@ Wy site data
%

@ Effective presentation
Add Destination - Show options

SLPTT

®

SLP1

@)

WA 21

Date Sampled...: 03/12/03 Date Re
Prep Date..... D uafiasfoa Analysid
Prep Batch §...: 2077335 nnalysis GET DIRECTIONS
Dilution Factor: 1
Method.
EEPORTING
PARNIETER . . BESULT _ LImIT UNITS O
AcenaphLhene 110 1.9 ng/L
Acenaphthylens N L.E na/ L
Acridine 3z 6.1 ng/ L
Anthracene 7.9 1.8 ng/Ts
Zenzoial anthracene WD 2.5 rey/ L
Beazo (D) £luoranthene HD 2.5 ngfL
Benzo (k) fluorant hene NI 2.3 ng/'L
4,3 -enzoluran H 5.1 na/L O
Benzo [ghi) perylense No Z.8 ng/L
Benzoial pyrene wn 3.3 ng/L
Benze (el pyrene D 1.2 ng/L
Benzo (b) thiophene 8.7 1.8 na/L
Biphenyl M 4.3 g/ L W3
Carbazole 3.1 1.9 g/ L
Chrysene ND .8 ng/L
Dibenzoa, k)l anthracens Hun 2.0 ng/L O
Dibenzofuran []x} 1.9 ng/L
Dipenzothicpherne o 1.4 ng/ L
2,3 Dihydroindene 12 5.0 ng/n
Fluoranthene 3.2 3.1 ng/L
Fluoxene jusl 1.4 g/ L O
Indene ] 1.6 ngf L.
Indenc (1,2, i-cdipyrens XD 2.1 na/L
Indcle D 2.5 ng/L
2-Methylnaphthalene 2.5 4 3.9 ng/L
1 Hethylnaphthalene 2.3 2.8 ng/L
Haphthalenc 1.2 F E.5 ng/L
Perylens WD 2.5 ng/L
Fhenanthrene 3.3 1.6 og/L O
Pyrene -] 6.9 ng/L
Juinoline a.BJ 6.9 ng/L O
FERCENT
SURROGRTE EECOVERY
Chrysens-412 44 -
Fluersne d-10 L5
Waphthalene-d8a Bl
NOTE(8) s
1 Ftirried meais. Hesul i fess thae RL.

W33

Q4 Results
Total PAH (ppb)
@ 58-100
& 101-500
 501-1000
@ 1001 - 5000
@ 5001- 230905
@ ND
O NS

133
@

Wyid 12

O w2
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Raw Data

v v v
Field Data Laboratory Data Regulatory Criteria
* Activity Records « Lab Reports « Generic
« Sensor Data « EDDs « Site-specific
| | |
EQuI S Data Validation
\ 4 \ 4 \ 4 \ 4 \ 4
Maps Logs & Charts Tables Analytical Software Web

Reporting & Decision Making
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@ Minnesota Pollution Control Agency

. Assistance | Feedback | 2iteMep | Glossasy
ey. u Home | Air | Water | Waste | Regulations | Living Green | Quick Links | Data |AhautMP€A

WaterTypes and Frogams | FemimandRules | MonfloingandReportng | Fubiicaions | Teiaing | Follution Prevention
Home > Waler > Abonildng and Reposing > Surisce Wber Dats finyURL - xpciyed | ID
sutsce water 03t Enyironmental Quality Information System on Tz mamE
(EQuIS) Dataprosss
MPCAUSSs 3 system calad EmAronmantal Qualty Infrmation System (EQuIS) by EarmSat ing. 10 sDEE
stare water-raiaied montoring data and associaied laboraory rasufts om samping latans AR R L
st -
FELATEDTORCE Currenty e EQuIS databass contains informatan fom Minnesota sireams, lakes, walks, Suparfund Chatn of custody
Program, closed Landfils, oiher remediaion shes and opan landfilis a5 well 3s data from e sizie SQulS Enterprise

Drapariment of Agricuiture and seiecied data from e U5 Geological Survey inal wers funded twougn
cooparative studies with ha MPCA.

Learn more later today...

RELATED LINKS E

EQuIS application and tools

‘Contaminated Sediments. MFCA
EQUIS Professional (Pra), 30 apEIcaton Jvalas 1 Cons usens, 5 USad 10 MANEN Me datanass and + Fabes estabitzhing a ceiScation
gieeer Water Wi g cTass custom raparts. Tha agency Nas Bmited numbsr of concumant Pro Boensas. mrogram and tees or water quallsy
" . . anomatones
204 Zrvieommeris Date EQUIS ffers 3 vanaly of sofwars 1005 and Standands devaiopsd to alow 107 1351, dapendania data b Daey gemeroes suzz st
o DeC I I Ca. I O n S O n I n e S sem———— s
» Mirmescte's sefate stegan o geotsct
Pra3se saiant FOM M fIGAING bults Tor Mare INfIMatan about the ECUIS data process and 100 wiig rice
+ Data Procsss Infrmaton: Data submittais, review, and raports & ;?qi bbb
= EQuls Data Gatharing Engine (EDGE): Flaid data collection loal
+ L3 MK format: Lab data storage spreadshest e —

Chaiin of Custody {COC): Sampie traciing form F Eiriy P
E - - EQuIS Emerprise: Wb Based reparting and EDD processing 100 and data partal e e
aslly querie e
Fesounces - Water
H 1 - T 1 * U3 Ervircemental Frotection Agency -
Data process information: Data submittals, review and o L

reports
Data processas vary Detwean agancy programs. Piaase visil tha links baiow 10 view data process.
nstructions for Indidual programs. CONNECT WITH US

EFEE

«  Amiglant Ground Water data submitials (under devalopmeant)

Output in flexible formats S

« Surface waler data submitials, review and reports

EQuIS Data Gathering Engine (EDGE): Field data collection
tool

[ EDGE ks 312 data gathening ool usad 1o populte sveadsnasts and genarats E00s wiich can fhen be
usad for EQuiS ieid daia storage. EDGE_MN ks e EDGE farmal tnal will b2 used in Minnesata.

The MPCA canductad an SDEE_MM pilal project In January 2014 with sight Iabs and caniractars. Afler
12 it project, e SIS profact ManNagemant f2am evasi e banetts of SDEE_MN andis

. connu ng effarts 10 detenm 'EII'E amount and Tr:E of support 1hat the MPCA will naad 10 provide 10 usars.
an I e a a Toikowing 3 campists rolout.

The MPCA develapad EDGE Standard Operating Procaduras and providad raining 1o fiaid siaff and
cantraciors in July 201 GE_MN is now roliad oul 1o 1hose programs raady 1o adapt i and use tis
o0l during upcomiing 2015 fieid se3san.

+ =052 M N Standard Oparating Procadures (wg-s5-50)
N farmat for MPCA

 Lab’s role vs. data

Lan MM I5 an Slactronic dats delivaranie

EDT) formiat devalapad by e MPCA and MN.IT ananiing lads
0 5UDMA resuits In an EQUIS-ready frmat it incorporates ECUIS data standards and enabiss ramals

L]
’ 2T chaciing prior 10 SUBMITNg data 10 he MPCA. Saginning in 2015, ail majar kabs suppiying EQuIS-
Bound d31a ars raquirad 10 3dopt ks standard.

« Lap MN Flies for MPCA and Files 10 Suppori use of Lab_MN Format &2

Chain of Custedy (COC): Sample tracking form

COC procadures must be falowsd t MantEn and document sample posssssion. The MPCA has
devesioped 3 COC 1at can be populated within he EDGE appilcation or on papar provide 130s with e
mformation necessary jo wark In the Lab MN format. The COC ks avallable within EDGE_MN and by

‘&,

18 -
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http://www.pca.state.mn.us/index.php/water/water-monitoring-and-reporting/surface-water-data/environmental-quality-information-system-equis.html
http://www.earthsoft.com/products/edp/edp-format-for-mnpca/
http://www.earthsoft.com/products/edp/edp-format-for-mnpca/
http://www.earthsoft.com/products/edp/edp-format-for-mnpca/
http://www.earthsoft.com/products/edp/edp-format-for-mnpca/
http://www.earthsoft.com/products/edp/edp-format-for-mnpca/
http://www.earthsoft.com/products/edp/edp-format-for-mnpca/
http://www.earthsoft.com/products/edp/edge-format-for-mnpca/
http://www.earthsoft.com/products/edp/edge-format-for-mnpca/

« Commercial & State lab EDDs in Lab_MN format
— Not complete: locations, field QC

« Other data in Excel
summary tables

— Crosstabbed,
minimal metadata

* PAH data In
consultant’s
database

19

.) = I B EQuIS Data Processor _ = X
|
- Home 7]
9 Format ¥/ = CommentRows L Pin Column(s) el 1= - Lgl - 1E

EE B

ir~ EDD @ Errors Only Column Chooser ~ | B;: s @

Error  Summary . __ Clear o
DB Format Log S Filter Column(s) = . 21 - i
Cpen Error Log View Data Tools
=2 Lab Rows: 12 of 12 [Comment Rows]

2] TestResultsQC_vi

sys_loc_code

sys_sample_code

sample_type_code

parent_sample_code

sample_matrix_code

vl sys_loc_code| #sys_sample_code sample_type_code parent_sample_code | sample_matrix_code
Mane 10F0067-01 Sample MNon-potable Water
Mone 10F0067-02 Sample MNon-potable Water
Mone 10F0067-03 Sample MNon-potable Water
Mone 10F0067-04 sample Mon-potable Water
Mone 10F0067-05 sample Mon-potable Water

» | None 10F0067-06 QC-FB Mon-potable Water
Mone 10F0067-07 QC-FR Non-potable Water
Mane 10F0067-08 QC-TB MNon-potable Water

BOFD245-BLK1 QC-LB QC-BLANK
BOF0245-B51 QC-LS QC.1006151409.L565 | QC-BLANK
BOF0245-B5D1 QC-L5D QC.1006152121.L508 | QC-BLANK

!

|
| ] Reference Values | "] mn_Lab |

¥ Status Window

Format: C:\ProgramData\EarthSoft\Farmats\MPCA\Lab_MN.xse

EDD: \\usm.. \10F0067_1114.none.Lab_MMxls

=
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« Commercial & State lab EDDs in Lab_MN format
— Edit in Excel & EDP, create MPCA EDGE EDD for “new” locations

« Other data in Excel
summary tables

— Excel macros to
reformat to
MPCA EDDs

 Database ETL
transfer

20

. ) = B Quls Data Processor _ = X
- Home L7}
%= Format v/ = CommentRows L Pin Column(s) a= 1= - Lgl - e
ENE= B
- EDD @ Errors Cnly Column Chooser ~ | ;3 8 - @
Error  Summary ) __ Clear
DB Format Log “F Filter Column(s) = . #l-E
Open Error Log View Data Tools
Rows: 12 of 12 [Comment Rows]
sys_loc_code sys_sample_code sample_type_code parent_sample_code  sample_matrix_ci
sys_loc_code #sys_sample_code sample_type_code parent_sample_code ample_matrix_code
00200542 SLP4-06082010 Sample Witr-Ground
00206457 SLP6_06032010 Sample Witr-Ground
00216067 Wa8_06032010 Sample Witr-Ground
00216009 W1lg_06032010 cample Wir-Ground
00453805 W401_06082010 cample Wir-Ground
FB-06032010 QC-FB QC-BLANK
00206457 DUP1-06032010 QC-FR 00206457.1006030930. | Wir-Ground
TRIP BLANK_0603201 | QC-TB QC-BLANK
BOF0245-BLK1 QC-LB QC-BLANK
BOF0245-B51 QC-LS QC.1006151511.LB QC-BLANK
» BOFD245-B5D1 QC-LsD QC.1006151409.L5 QC-BLANK
14 ]

1 Reference Values | [] MN_Lab |

¥ Status Window

Format: C:\ProgramDatal\EarthSoft\Formats\MPCA\Lab_MMN xse E.\SLP-WOC-10F0067.PRIOFY55.Lab_MN xdsx

=
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Total Carcinogenic PAHs 28 ng/l
(as listed in the CD/RAP (A.1.1), consist of the sum of:

benzo(a) anthracene indeno(1,2,3-cd)pyrene  benzo(a)pyrene

quinoline* benzo(b)flouranthene benzo(j)fluoranthene
chrysene benzo(g,h,i)perylene dibenzo(a,h)anthracene

Total Other PAHs 280 ng/l

(as listed in the CD/RAP (A.1.2)), consists of the sum of:
acenapthene biphenyl indene acenaphthylene
carbazole indole acridine dibenzofuran
1-methylnaphthalene  anthracene dibenzothiophene  2-methylnaphthalene
benzo(k)fluoranthene ,3-dihydroindene naphthalene 2,3-benzofuran
fluoranthene perylene benzo(e)pyrene fluorene
phenanthrene benzo(b)thiophene pyrene

Result reported as 0 indicates that all parameters were not detected above the laboratory detection limit.

* Quinoline is included in the sum of CPAH if other CPAHs were detected. If no CPAHSs are detected,
qguinoline is included in the Total Other PAH.

(
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« Analytical Results Query
— Use MAGs for PAH Groups: Carcinogenic, Other, & Quinoline
— Set reporting units in MAG to convert to common units
— ND Multiplier =0

22 -  AZCOM
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» Analytical Results Query

« Crosstab 1: Reduce Multiple Results per Sample
— Column Headers = Facility ID
— Row Headers = Well, Date, MAG, Analyte
— Tabbed Data = Max(report result value) <— | Thisis correct

only due to
the ND = O rule

23 Minneﬁollution A:COM

Control Agency



* Analytical Results Query
» Crosstab 1: Reduce Multiple Results per Sample

» Crosstab 2: Calculate Sums
— Column Headers = MAG
— Row Headers = Well, Date
— Tabbed Data = Sum(max value)

24 Minnesot%)llution AECOM

Control Agency



PAH Criteria Based on Sums
Calculate with Crosstab-of-Crosstab Report

» Analytical Results Query
« Crosstab 1: Reduce Multiple Results per Sample
» Crosstab 2: Calculate Sums

 Final Step: Deal with quinoline
— Export to Excel
— For all rows

— If Zcarcinogenic > 0 add quinoline to Xcarcinogenic,
else add to Zother

25
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Geology

* Not [currently] in MPCA
EQulS—Dboring locations
not enough anyway

« Subsurface geologic
mapping done by MNGS

Bedrock Geology of the Twin Cities Ten-
County Metropolitan Area
Miscellaneous Map Series M-194

* GIS to convert contact
contour maps into rasters
and export for 3D solid
modeling

‘&,

* =
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* To place results in 3D, combine coordinates,
depths/elevations, sampling results:

— surf_elev not included in standard EQuIS reports...

« Coordinates consistent both in X/Y (UTM =m) & Z (feet)
and with well screen & geologic data
— Make sure units are always stored (custom EDP checks!?!)

« Dates—how to deal with multiple, incomplete sampling
rounds:
— Most recent / Maximum
— Ever observed or within a defined time window
— Different EQuIS report(s) to run depending on choices

27 Minnesot; Pollution A:COM
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Payoff: 3D Visualization

Total_VOCs above 100 ug/

Total_W0Cs S,
<,
21,219 ugil =
10,000 ugi

1,000 g

100 gl

10 ugr

1 gl

0.2 ugr

Maorth

Geo_Layer
7,500

Dwerburden
Platteville K=y 8,000
St_Peter
Prairie_du_Chien
Jordan
St_Lawrence

Wonewor

Mt_Sirmon
L:x =18

2,000 Krig H:¥ = 16.8

(0
N -
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Example 3D Views...

29 . ... AZCOM
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 When data is not managed from the beginning of the
project, much more time is spent on data compilation and
reformatting than on reporting and understanding.

« EQuIS is a comprehensive repository for environmental
data, with tools that make repurposing data easy for
analysis and communication.

* Visualization leveraging comprehensive datasets enables
efficient understanding of site conditions and processes.

30 e onen A=COM

nnnnnnnnnnnnnnnnn
ooooooooooooo



Thank You

jim.herberich@aecom.com

dave.scheer@state.mn.us
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