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MAROS 2.1 SOFTWARE TRAINING
Introduction

The AFCEE Monitoring and Remediation Optimization System software (MAROS) is
a collection of statistical and data visualization tools in one software package
designed to aid stakeholders in developing efficient long-term groundwater
monitoring programs.

The MAROS methodology is designed to organize large quantities of site data and
focus analysis to reveal underlying trends in the data. By reviewing several lines of
evidence on plume stability and predictability, the user can improve a groundwater
monitoring network while maintaining adequate delineation of the plume. Different
users will employ the tool in different ways and interpret the results from different
viewpoints. Therefore, it is important to not only have a consensus conceptual site
model before beginning the MAROS analysis, but to assess all of the MAROS results
in conjunction with detailed knowledge of site conditions, regulatory framework,
community issues, and other site specific situations.

The MAROS 2.1 Software Training Program presents an introduction to the MAROS
2.1 methodology. The Program is intended to provide users with the basic skills to
begin site analysis and to understand the application of the methodology to various
regulatory contexts.

Objectives of Training

The key objectives of the MAROS Software Training include familiarizing the user
with typical applications, implementation and interpretation of the MAROS modules:

The Training Program consists of Activities illustrating different aspects and
capabilities of the MAROS software. The MAROS 2.1 methodology is explained in
general terms during this training. More detailed information is provided in the
MAROS Manual and in references listed at the end of this training.

Upon completing this training, the user should be able to:

Enter data into the software from both Excel files and Access archive files;
Rank and choose COCs that control long-term monitoring decisions;

Select time ranges to analyze data and consolidate large data sets;
Determine the overall plume stability through trend analysis;

Evaluate plume stability using moment analysis;

Evaluate individual well concentration trends over time;

Reduce, where possible, redundant wells without information loss

Suggest locations for new wells for future sampling;

Provide future sampling frequency recommendations while maintaining
sufficient plume stability information;

o Evaluate risk-based site cleanup status using data sufficiency analysis.
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Optional Activity 1

Download MAROS 2.1

Download 1) Go to http://www.gsi-net.com/software/Maros.htm

A link to the MAROS download site is also accessible from
the AFCEE web site.

2) Save MAROS v2 1.exe file to a folder in Program Files.

The MAROS download file is a zipped collection of Access,
Excel and other files.

3) Double click MAROS v2_1.exe, and unzip files to home
file C:/AFCEE_MAROS v2_1. 12 files will appear in the
folder:

AFCEE_MAROS.HLP
MAROS_AccessimportTemplate.mdb
MAROS_ConstituentList.xls
MAROS_ERPIMS_Import_Template2000.mdb
MAROS_ExcellimportTemplate.xls
MAROS_v2_1.mdb **
MAROS_V2_1Manual.pdf

xlsDelaunay2K.xls **
xIsSLOETrendResults.xls **
xIsNewLocation.xls **

** = File essential to MAROS program

Create Backup 4) Create a new folder, convenient to your data files.

5) Copy the contents of the AFCEE_MAROS v2 1 to the
new folder. This will be your working copy of MAROS.

Prepare Site Data 6) Prepare the data for analysis.

Open Excel file AFCEEMAROS_ExampleData.xls

The data format should match the templates exactly!

The constituents should be spelled exactly as in
MAROS _ConstituentList.xls. Well location coordinates
should be in units of feet (usually State Plane Coordinates).
The Result field for non-detects is blank. All data should
have detection limits (even if they are estimated).
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ACTIVITY 2

Import Data

Menitering and Remediation
Optimization System (MAROS)

Software Tool
Version: 2.0
Suka L Arir g Ling S oz akes
Chariss Mowell, PRD., PF. Hrwack ¥, Rt PR, FLE. Lpvier §
Oomanduniar Sardeas e Urivaraity ol Housbon AFCEE
Drata wol for analyzing and optimizing ground muonitoring programs,

o e

Copright ® 2002, Air Force Canter for Ervirenmental Excellence

1) Opening Screen
Open MAROS_v2_1.mdb.

The User name and project name will
appear on subsequent reports.

Choose ‘Start’.

&1 Monitoring and Remediation Optimization System (MAROS)

Main Menu

The Main Menu is the center of the MAROS irterface. The user should step through the MAROS Analysis process by
navigating through the options below. As individual steps of the process are completed, options to select become:
successively avaisble.

Proceed Through Steps 1- 5

Step 1. Data Management
Allows data import of Excel and ERPIMS files, archiving current site
data, and manual data addition.

step2. | Site Details
Entter detsils of the site including hydrogeologic parsmeters, sourcedsil
well designation and constituents of concern.

Step 3. Plume Analysis

Perform Data Conzolidation, Statistical Trend Analysis, Spatisl Momert
Analysis, and Enter External Plume Information.

{Optional ) Step 4. Sampling Optimization
Perform sampling optimization using statistical methods to determine the
inclividual well redundancy and sampling frequency analysis

Step 5. | MAROS Output

Wiewfbrint ste specific summary reports and graphs

Quit Help

NCE MONITORING

2) Main Menu

The Main Menu screen will indicate
available choice in Black and
unavailable choice in Red.

Choose ‘Data Management'.

B9 Monitoring and Remediation Optimization System (MARDS)

Data Management Menu

The Detabase Management menu sliows youto perform detabase operations such as importing, manual data
‘dldition anel archiving. These operations are used intially to import site dsta into the software in orcier to
perforn analysis. After you have performed the data analysis, you can archive your data fle for future use.

Select One Option:

Import New Data

Choose between importing ERFIMS files or and Excel file in the
stanclard MAROS format. import previously archiver data fies

Manual Data Addition
To addd indivicual Records to the MAROS underlying database for
analysis.

_ | Import MAROS Archive File
Import previously archived MAROS files.
.| Export MAROS Archive File

Export a MAROS data to an archive database file to be used in
future MAROS analyses

Main Menu Help

| DATA MANAGEMENT

3) Data Management Menu.

Choose the option corresponding to
type of file you want to import.

Choose ‘Import New Data’ from the
menu options.

AFCEE MAROS 2.1

Software Training Program



AFCEE MAROS 2.1 Software Training
Sacramento, California
March 2005

2 Mansil iring sl Remaeciabion Dpimizotion System (MARDS)

Import New Data
Toimpor & fle, select the hype of il to impodt [Excel Tablea.ﬂcce 5 Table oc Access ERPIMS] Nest, choore
L 1 Funally. . by enlben ey i e conecl

pathname of by browsing.

To impoet ERPIMS tesd files: Fraue that the source folder containe the TES, RES SAM and LD data fles. Tyoe or
sel!\.l iy thre HES fibe o gt ol needed lies. ERFIMS es must be caved as e les.

impoet ERPIMS Arcess fies: Frous that the source dalahase contains the TES, RES SAM and LD tabies
I usdedl}aruludlh.’kms lie.
TnmmmMQ Excel Fil: Type o snlect the name of the Eyueel wodhook
To import anAccess Table: Tyoe or select the name of the Access s
Finally. click the Impon bustoe:

4) Choose type of New Data to
Import:

If you were to import an Excel file do the
following:
Browse to the file you will be importing.

Import MAROS Archive File

Choose to append o replace the curent data with the retiieved archive file,

Type in the full ile path below, or use the browse button to name of locate the
appropiiate folder. Pleass note that the folder name must end in

Folder [ Browse:

Filename: [ EI

€ hppend

& Replace

DATA MANAGEMENT

<< Back Help

ey Imest Fie Type Step 2 .
" (e e i ——— Under Import Option choose ‘Import
E € RFMS fcomss 200 s [r Imn:".ég:;mF;mg;Anns Fin New Data’
' ERPIMS Ted Fles
= Choose ‘Import’ button
: g LTHEMANDS wermin 2, Brovass: . . .
2 e = Confirmation box should appear. Click
g Fuliez ez [ANTCED sl abuAR 03 o D
= OK.
5 conk | impon hew | Click ‘Back’ button on the Import menu.
5) Import Archive file, created
izl previously in MAROS.

An Archive file has already been
created for you. (We will demonstrate
file creation in Activity 3 Step 13), you
can import it using this screen.

Browse to file.
Choose
AFCEEMAROS_ExampleArchive.mdb

Choose Retrieve with ‘Replace’ option.
The ‘Replace’ option eliminates old data
that may be in the database, and lets

you start with a clean set of files.

Choose ‘Yes’ then ‘OK” in the dialog
boxs.

Choose ‘Back’ and then ‘Main Menu’ for
the subsequent screens.

AFCEE MAROS 2.1

Software Training Program




AFCEE MAROS 2.1 Software Training
Sacramento, California
March 2005

Activity 3

Site Details

A |

B Mt cring and Berwedialion Optimication System (MARDS)

Main Menu

Thoe Mo b i hom cowider o Son WARCIS: o fce. Than i shandd g hacaagh ths MARCIS Arvibpsis. procacss by
ARG thectgh Bhe DOtones belcrw | A3 indausl Stepa o Bhe [AOCRSS e Comelelnd, options 1o select bezome
successivety oyslatis.

Procasd Through Staps 1. 5:

Step 1. Data Management
Alorwes datn mport of Excel and ERPIME fles, archiving current site
date, and manusl date eddtion.

Stap 2. | Site Detalls
Enter detads of the site Inchuding Frydrogeciops parameters, sourcedsl
‘wiell e SigNaton and Constbusnts of Concenn.

Sepd | Plume Analysis

Pertorm Dala Consobdation, Statatcel Trerd .fuluvsls Sgealial Mot
Arsibysis, s Erdes External Plune ormeion

toptionar) Step4. __|  Sampling Optimization

statistcnl metrods b
it vl ey 80 $MTEAN UGy Snadytis

steps. I MAROS Output
Wikviprin S8 SRAGRG Summarny répors BN graphs

#i Monitoring and Remedistion Dplimization System (MARIDS)

Site Information

Fruvade rloumation regandrg e cunent sls.

- General
Pagerd [ Foace Havsn Elne
Locatior:  [Buston St [Massachurens |

ard Phame
SeepaVeloch: |10 Mg Main Conatiuerts:  [ATER -
Cumerd Phime wickhy |—r< CunetPhmeLengthe [T 0t

Masarrum Plume Lengthc [ W Fhactusions M fes W Ho

_Sowce
Fiee-Fhse [SEERTTFIS Ho Ciareni Site Treatment
HAFL Present T s W Mo Trealmenl.

~ Down-gradient

9 Dl icam Sonrcs Ly Newimet: Diistance from Edge of Tad in Neanst:

= Downgradent receptor. [0 it Dowgadert recepior. [l 0
E Diowrrradient property ine  [2000 L] Diowrgracient pnpesty ne:  [TE0] ]
[a]

w

E Main Menu | Next > Help

1) Main Menu

Choose Step 2 Site Details.

2) See site information:
State: Texas

Seepage Velocity 92
Current plume width 150
Main Constituents BTEX
Current plume length 270
Maximum plume length 270
GW Fluctuations  Yes
Source Treatment In Situ
Biodegradation

Free Phase NAPL No
Downgradient receptor 1000
Downgradient property line 1000

¢ Munitoring and Renedition Optinstion System (MARDS)

Sample Events

Somclo ovoks raed ip by Livou i ke iy conedly okt prdwaerdota Chooan & samoky

e raaeee o lypr e s Ther ke o ot s o

v gl e e s elatovs A, Th "lators QAP vel o e 15 PHNQ PoePOres 20 ool 34
laper data cormobdation. To exit rample ervents. chocve the cample event name and ch wnhe range.

Samplo Event Hame:

[ - |

Date Range. Cifective Date:
| o | & |

Syl Events an Dalabizn:

Sampie Date Somgle Evert Eftective Dote fl

[E] Sampks Lvert 1 10041080

[LECE ] Sampie Evert 2 MATN S Auto
3 560 Caampins Evere 3 anngn Event
[CEnE Sarmge Evert 4 s )

SITE DETAILS

< Back I ezt

3) Sample Events

Sometimes sampling all wells at a site
takes a few days. Here is where you
can assign one date per sample event.
Choose ‘Auto Event’

Choose a name for your sample event
e.g. March 1990

Type in the date range for the event
03/01/1990 and 03/02/1990

Choose an effective date
03/01/1990

Choose ‘OK’.

Choose ‘Next’.
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4) Select source and tail wells.

Husil urinng el Brsnediolion Oplimicalion Sysbem (MAIDS)

Choice of source and tail wells is up to

the User.
SourceZone + TalZame Choose:
o o - Wells MW-1, 2, 3,5, 6, 7 and 8 as
e A L AR b " Source wells, the rest are Tail wells.
::::Iu.- s;;:e Iv_y --aI(_u:eo fl
MALIZ r 1= T
4 o B R 8
E 1S r =) r =
a
ug) <4 Back Newxt 3> | [Hulp

2 st urig aned Keraedint s Optinsation Systesn (MARDS)

5) Review and edit well coordinates.

Weil Coordinates

Choose ‘Well Map’ to visualize locations
of wells.

maristory. Al coordnates must be iunds of fes (e 4., Stabs Plane or aibdrary ke coordnates can be uses)

Sowce! X Coordinate ¥ Cosedinate d
Well Tail (1] iy
w1 5 1 20
12 5 100 &
13 5 &5 3
14 5 e 2
1% 5 1% 1%
w2 1 2 a
w3 1 £ “:j
<4 Back Hesd 32 | | [Haln Wall Map |

6) Constituents of Concern Decision

£i Monitoring and Remediation Optimization System (MARDS)

Constitiuents of Concern Decision WI n d OW
m“:zmlﬁ‘:m times) i wﬂzlld";’egl:g\-; ot SW;N-I-ISCICA on the bution
T T e e Choose COCs from drop down menus.
i - 5 COCs can be evaluated
I 3 e simultaneously in the software
[ =l
[ -]
- Choose ‘Benzene’
b , _— .
i | [ e To refine and prioritize COC choice, and
enter regulatory limits, choose the

‘Recommended COCs’ button.
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81 Munering and Remedistion Dplindzation System (MARDS)

Risk Level Assessment

sgarizons for 000
ks ureber curstors gonls” gl Note: Liser
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7) Risk Level Assessment
Choose ‘TCEQ'.

The User can choose a regulatory
framework or add custom risk limits to
the software.

Choose ‘Next’ to see the risk ranking of
COCs; choose ‘Back’ to return to the
program.

Constituents of Concern Decision

0O recommendations 10 the alabie datael. The choies af e Bofiom of
ot procss waed fo make T 0 neconmendation beiow, Enter up e § 00 tar
ot

Beiow iz 8 summerzed
e screen akor 8 vie

Frevuierce-baned 001

O ben s

s =

Fou monm informalion
[.-,.| Povbanca | oty |

“ THRLE PR cobmia uiadd Uses-spociind chmarn sl i in PRI criesia

<t Back I [Help|

8) Constituents of Concern Decision
Explore the window.
Choose ‘Back’ button twice to get back

to the main Constituents of Concern
Decision screen.

£ Morstaring and Remediation Optimization System (MARGS)

Initial Data Table

Traouw it s ot tabls with Al sgacifind Aata raduction soaiafions padtoimad Daths thoun s #factios dutas stsigrad
Iox  grven, 1ample event

et bama &7 Sampin fonnt ETES o = ...qj
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pASLE T Sample Everd 14 1200197 BENIENE ND oo L]
s |5 Sereevents | vinowasr ponzene o565 oo
b5 Smomtnie | VEAOTET BOUEE o o |
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aadl 5 Sampls Cvert 13 G 27AST  DONIENE L 0001 L]
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PASLE S SampleEventil £0TASGT BENIENE ND oo N
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L | & Sanpmtwrez | VinTnses oo 54 omn

ot S Sarpinfvers 14 | 12000367 DONFENE ot noor =

9) Initial Data Table

From the Constituents of Concern
Decision screen, click ‘Next’ to get to
the Initial Data Table.

After checking table, Choose ‘Next’ to
display the Site Details Complete
screen.

&3 Monitoring and Remediation Optimization System (MARDS)

Site Details Complete

Your data has been imported, the wells have been divided into source
and tail zones, and the contaminants of concern have been selected
“fou may now proceed to Trend Analysis to analyze the plume behavior.

1F you wiould lice ta srchive the Site Detals you can do 3a 3t this paint
by choosing the button "Create MARDS Archive File”. This MARDS  Create MAROS
archive file cantains the parameters and data fiom the Site Detals Archive File

section of the software,

10) Create MAROS Archive File
Choose ‘Create MAROS Archive File’

Browse and name your Archive File and
choose ‘Create’.

After the file is created, click ‘Back’ to
return to the Site Details Complete
page, then click ‘Continue to Step 3’
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Activity 4

Plume Analysis

Data Consolidation

B Movaturing and Rensedud on Optimisstson System (MARIK)

Main Menu

e Ml e scraen tarves the Center of e MARUS. ifertice, The uber should prograsshisly stepe through
e MARIS Anadyia. process by navigating ihrough the cptions dzpiayed. A3 individual sieps of e process are
comphete, iudhons b 3voet bttt S sheohy avilak

Frocesd Throngh Staps T - 5

siept. [l Data Management

e, are stn
3408, 503 ANl 408 Mo,
Step2 | Site Details

swpd |

T D Conpoleition, S2atsticnl Trard Anslysss, Spatis Monert
Ansiytis, and Lrier L:38mal Plutet Fomaecn.

{Optional) Swpd. | Sampling Optimization

Ferform werious satis o
by detarming T Samping RCABon and sampiryg freguency’
swps | MAROS Output

ket 2o sprchc supTry el e gk

] ]

1) Main Menu

From Main Menu choose ‘Plume
Analysis (Step 3).

& ioraturng and el pt s aton Systen (MARDS)

Plume Analysis Menu

The Flume Anaysis Merus $Creen serves ol the Certer of fre Flume Arafysis erince. The user shoud
by proveEs R ——
oy i 1o neiect Lo v rvedatin

Procasd Fhrowngh Staps 3 - Ja:

Stop da. [7] Data Consolidation

forae
[ Y SR e ————
Swup 3. || Statistical Plume Analyais

Mo Keraiad et Lemar Wogpeteen Statticnl Fuarm Arsyes

Stplde. | Spatial Moment Analysis
Spmtind Moroers, st Anitysss

Swpdd. | External Plume Information
Empricel Fuies of Thume” and Moding Pume Anatysss: Daty
Py f dta s avatatie

Stepde. | | MAROS Analysis

MeToackg 10 Wikl and consckiale by wl and COC)
Tintiztcal phame data

Main Meau I ﬂl

2) Data Consolidation Step 3a

Choose ‘Data Consolidation Step 3a.’

21 Murstarring aned Beedialion Ogilinication Systes (HARDS)

Data Reduction: Part 1 of 2

~ Pesiod of | L

Froe 1MW Te 1209798

Sy o i ek e dala

Froe [ 10V7T 568G T 1219138

= Dt

Chocre the opbon o defre e bme Choas the option o define the

i o contider vithin the datstat snpamssrialren sdabie:al ol nont
B Nel Pardeam T Consoldalzn & Mackon
 Dustedy € Girometse Mean
T Yeady € Bverage

£ thee T Irdmewsl =] © Masirnumn [Highet]

* Dl exrvshelalion i secommerdod bor dabicinls vath greabes thar 80 sorvple everds

<< Back | Nest 33 | Help

3) Data Reduction Part 1

Note: If the User wants to limit time
span for the analysis, the date range
can be entered in the. ‘Period of
Interest’ dialog box. The Tutorial
dataset is small and does not require
much consolidation.

Choose ‘Do not Perform Time
Consolidation’

Choose ‘Median’.
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i Monitnring and Remesdhation Optimization System (MARDS) B

Data Reduction: Part 2 of 2

St e fachoes by vbach you wonkd e b st the dolia

Horltrct NDF

4) Data Reduction Part 2

Choose ‘Uniform Detection Limit’
‘Average’ Duplicates

Trace values are ‘Actual Values’
Choose ‘Next’ and review the Reduced

Data Table, then proceed to the Next
screen.

Dogeeatn:
@ 12 Dataction List & A
veiags
' Duetection Limit o
=y
£ Fiacion of Dietection Limk € Pt Rendt
© Specihed Detecion Livk
coc Limet [ /1]
DENZENE Tuacn (TR
ETHYLHENZERE B AchaiVaket
TOLUEKE
o
LENES. TEITAL Lol
' Dtaction List
© Fractionol AcudVae [
<4 Hack Meaa x> Help |
21 Murstaring ancl Remedialinn Ol imication Systee (HARNS) 3 |

Reduced Data Plot

arad chpmcal oot bk Th

C de ol ¢
veell ared cherrical wil be plotied i the gach

Sedoet: we |13 =1 Chemieal [BERCEHE |
Ot
I N e
P O ton
L @ Linsar
é soenz{ o, *
£ anoz
Graph
% UL A op
§ 20603 +
.
3 voeoz -
[ e s
< Back Next 33 |

5) Reduced Data Plot

Choose a well.
Choose the chemical ‘Benzene’.
Choose ‘Graph’.

Choose ‘View Report’

Note: Reports can be printed from the
current window. They are also saved
during the session, and can be printed
at the end of the analysis. Hint:
Reports can be printed to Adobe
Acrobat and saved as pdf files!

3 Monitoring and Remediation Optimization System (MARDS;

Data Consolidation Complete

Your data has been reduced according to the parameters pou entered.
ou may now proceed to Step 3 b: Statistical Plume Analysis to analyzs
the trends in the groundwater data.

6) Complete Data Consolidation

Close Report file and choose ‘Next’ on
the Reduced Data Plot

Data consolidation is complete; proceed
to Step 3b.
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Activity 5

Plume Analysis

Statistical Plume Analysis

&1 Monitoring and Remedistion Optimizetion System (MARDS)

Plume Analysis Menu

Thn P Asusbytis Mawns scrmen s f e corter of I Pl Anwdysis iterince The user shoukd
o A kb

prog P thrcugh Armbpiis proc 4
rps ol the process e compleed, opliors 1o srkeet becimn seerssbordy avdabn
Procesd Through Stpes 3o - Je:

Swpla. ] DataConsolidation
Dats reduchon sccordng bo user ertered opbons In- SESQNNY values
for J and ND TIagE 85 wel 85 CONSORISng duph: st

Step 30, Statistical Plume Analysis
Wri-Krrudal ard | Fingeesion Snodicnl Pume Anabps

Stap Je. | Spatial Moment Analysis
Spatisl Moments Pume Anabysis

St Id. ] External Plume Information
Emghical T o Thuk” n Modsin Plams Ansyis:Dala
weiry if cabn i wvsabln

Steple. || MAROS Analysis

Mettuodokogy bo weight and corsoidale (by wel and COC)
slatirtical phare datn
Main Menu Help |

1) Plume Analysis Menu Step 3b

Choose ‘Statistical Plume Analysis Step
3b.’

&3 Monitoring and Remediation Optimization System (MARDS) F =T

Mann Kendall Statistics

find d for_analycne a snghe o et
worntiuenis are anabyred veparaiek. £ ach “ali” bekov showes the statiitics for ore constiuent
- o "Mtk o & 4
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o
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D
[
o
EH a5 [}
5

T A

2) Mann-Kendall Statistics
Explore the window.

Choose ‘Next’.

Next 3> | view Report Help
=10 x|
Mann Kendalf Piot
St well and ch seindt i thee ko
Ixumlaar;lh‘ham.daddehmnlubeﬂﬂm.
Seleet: well MW7 Chemieal  [F THLHENENE vI
Gaagh Type ——
L O Leg
PR S s @ Lincar
& PP :"

= Lo |

E 14
A
g H—=r] View Data
oL
E G000 M (5}
AR
prer] |—
Poaemlt T ettt i s tasnas
Confwerse o
Trewmk:
ME Concarration Tremmk cov:
et Ircsensi ) | Santin 3] Probastiy " [ =
’ NI}TIUﬂINT]” b sl [N, et dala
[fecma| Next>s | ViewRepon| e |

3) Mann-Kendall Plot
Choose a well and a chemical.
Choose ‘Graph’.

Choose ‘Next’.
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=lolx
Linear Regression Statistics

The Linear Regrassion Anslysis it wed fot arsbaing & tingke groundvatir conslitusn. il
consitutnls are anshoed sepaistely. Dach “tab” below shows the slaticics for o constiuert

S marual vevd o el 1 desciton of thend detenminaton mehod
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4) Linear Regression Statistics
Explore the window.

Choose ‘Next’

¢ Back | Nexd 33 | wwn»m| Help.
& Honitoring and Remedistion Optimization System (MARDS) i =)

Linear Regression Plot

Skl 2 vl el chevrac:al bk b gragh. The corecemiiafion bered st v e b
Lok il chowra:al el vl chescers 1 e graphmd

Select: wen [MarZ =] chemical [ETHTLBERZENE =]
Duiz Graph Type ——
C Log
L I N B
& P & Lineor
_ amm
s =
= 14EM oph
s 17m
i bt View Data |
BAE.02
5 e Ln Slope:
o3 R P S ML
Confidence in
Trmmk
I
covi
Linear Regression Trend: [1] ,T
B ind g PRt inar b (P FA0A Pty Drond e D0 Deon i) (D0 W Taed
AT RR AP (u - © MR
[:«ﬁ-dl Nc)d))l \ﬂwﬂ:nn| Help |
&7 Monitoring and Remediation Optimization System (MARGS) ] = 1)

5) Linear Regression Plot
Choose a well and a chemical.
Choose ‘Graph’.

Choose ‘Next’.

Trend Analysis Summary by Well

The sy and Linear Fingn wach COC ae
0

cachang on s ok ol e o

[BERZERE | ETHvLBENZENE | TOLUENE | VLENES, TOTAL |

6) Trend Analysis Summary
Explore screen.

Choose ‘Next'.

Awerage cov Bann- Linear -
ST mgl)  Reswusis Kondall  Regression
5 S0E04 000 5 5
5 GEEOT 08 [ (]
s 1 7EL2 oga (] (]
= IEE02 am (] (]
5 TR s o [
T G 157 5 5
T SAED4 168 s s
T SOED4 o s s
T 1 1E=00 BT [ ] [ ] ﬂ
o0 Incraasng Incréasng [F1] 5t 3 =]
[Decreasing (DL No Teerd INT L Mot Applcable MAL Souwce/Tal [5/T)
<< Back | et > | \nwmpcn| Help |
&7 Munitaring aml Remediation Dptimization System (MARDS =10 x|

Statistical Plume Analysis Complete

"o EE MaﬂrKﬂnIJd Tomrnd Arvshysss and L:miﬁmu?ﬂm.'\!%'as
Arshpis.

Plume Analysls

7) Statistical Analysis Complete

Choose ‘Continue to Step 3c’.
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Activity 6

Plume Analysis

Moment Analysis

E: Manitorineg arvd Rermediation Optimization System (MARIS)

Piume Analysis Menu

Thee Plume: the cerber of the Plume Anslysis interface. The user shoud
o r - epliors: chsplaymd. At infbvadusl
steps ol e procnsss e complelrd, options b seiect brcor: sucirsshely mvadsble

Proceed Through Steps 3a - 3e:

Step 3a. Data Consolidation
Dt reduction acooeding to user entered options Tor assigning velues
106 J and ND S505 65 well 85 CONSORISING dupdc ales

Step3b. | Statistical Plume Analysis
Marnbiprcial and Linear Firgression Strestieal PLme Anabvsis
Swple [ Spatial Moment Analysis
Spatind Merrmseds Bt Ansbysis:
Step 3d, | External Plume Information
Emprcal Fodes of Thumb” erd Modelrsg Plame Anatysis. Date
wendakin

iy il daln i

Swpls. ] MAROS Analysis
Metnzadology 10 wieight and consoldate (ky wel and COC)
statistical phume date

Main Menu | Help

1) Plume Analysis Menu

Choose ‘Spatial Moment Analysis’.

i Mondtoring and Remediation Uptimization System (MARDS)

Moment Analysis Site Details

in ceder to perform the moment snalysin calculstions. there in additional tite data that needs to be entered below. Choote lo
et entes & epresenisfive sahursted thicknens of the aqufes st each Wl by clicking on "Varisble Sshashed Thickner:™
wach wel

fdifficult appoach] and then entering the or D chooae o enber e oversl sehusted thickness of e aguler
by clicking on “Uinform 5 stursted Thickneas™ | hy and the e ! inthe blark

o, ertes the Plow ci idegrees th and the appn d p cocedn,
of the tousce.

1. Groundwstes Flow Direction: 0z] o
2 Poosty: | 03 MNobe Sem ary grosachuster b

1 Approximate Center of Contaminant 4
Source Locstion:

L]

7 7 = O Unidoem fugpator 5 shzaine Trickness [T0] "
ol | e Sousce £ Vgl shasted Thickness

? Locstion [ i | 2 o

= Source Seturated =]

B [ veisin SscmLocin [— T Tricknaee gy

= e — ey s 10

= Teumee ¥ smmee

g Comstituent =t =t o 3 0

= UMM 12 12 MAE1D s 10

5 ETHYLEENIBE 12 12 a3 i L

= TOLLENE iF] 2 —l ] 0y

— AVLENES, TOTAL | 12 12 paes L L

I o T 10

E P v =l
o

0w << Dack Mt >3 Help

2) Moment Analysis Site Details

Choose ‘315 ‘SE’ from the Groundwater
Flow Direction drop down box.

Enter ‘0.3’ in the Porosity box.

Enter ‘Single Source’ with X =-1 and
Y=-1.

Choose Uniform Saturated Thickness
and enter ‘12’ in the box.

Choose ‘Next’.

& Manitaring and femediation ptimization System (MARDS) =101 x|
Moment Analy
This Mttt Anlyss |5 sd for SASIYITIG & Skt groundvwits CoNSEtUST, Muliths Constiutnts
are anaivzed seoarstely. Dach Tab” Below Encws T SURISHICE Tor 0ne Conettusnt
o “Hgi e dinseri rrg
[BEFZERE | ETHVLBENZENE | TOLUENE | XVLENES. TOTAL |
Momeet Ansdnia Riputs

0 WhMomert 191 Moment (Comter of Mass) 2 Moment (Spread) i]
= - Dt Ftimated
L " Masn (K e ) e iy Sk (80 1) Sy (s 1)
3 (L T 15 » [] o
= MATAAE  G1E02 L a7 128 BEL
Ed wnm G 2] 1 14655 1506
= SHAM0  4SE0T 18 5 Tar 2568
E sningx B2 % EH 1552 5020
— annam 26602 7 2 an L |
= o oo s of Moss: Sy e 5, whech repeeent
31 spnac, tha E sbanaind Mass o the Zena Mosmenl
=
=
5 << Dack | Mext »> | View Heport | Help ]

3) Spatial Moment Analysis Results
Explore screen.

Choose ‘Next’.
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Zeroth Moment Plot
MMDWMMJM
Select Tha.
oo
Salasr: Chemicu [[TRABDGENE =]
Givngh Trpe —
P 4+ & B4 s o
FEE TP E -

Wt Incuaring 1t Pty

4) Zeroth Moment Plot
lllustrates trend in total mass over time
using Mann-Kendall approach.

Choose chemical, linear or log type
graph.
Choose ‘Graph’.

Explore screen and choose ‘Next'.

First Moment Plot

Distanca from Source o Conter of Mass

3 ta gash
ot chramac chsen i ba gt

Selen Chamical  [FENTENE O
[ Giph Type —
PN N A N ] O tea
Ll A S @ e

)
g (Giraph| I
3 . (55
T |
'; Confidence n
(] Trenat,
5 cow: re
= e e [ —
R ot Incinnting [ Probably incasaiing [PIL Stakia (51 7 m[wwmlm
2 f«wrulfllu Towred INT) Ih!oﬁt.“blh L]« chum b we et da
3) ¢ Hack Meat 33 View Repert Help

5) First Moment Plot
lllustrates trend in center of mass over
time using Mann-Kendall approach.

Choose chemical, linear or log type
graph.
Choose ‘Graph’.

Explore screen and choose ‘Next'.

= ctaret ey and Wemnedation Upt iz ation Spatoem (MARDS) a101.%]

6) First Moment Plot Visualization
Illustrates location of center of mass
over time.

Explore screen and choose ‘Next'.

First Moment Plot
cum.nmmuc“mwusmurm
st P —
chesen e gihed
Sabect: Chamacd  [BEALTRG -
. T T T T T Flom Dupchon.
”» ,
0 RS
W - e -
] =, e
2 I i 1
= L LT = [
& - " [T
= " P
o] Graph
o E=1
= Xe iy View Dats
E
% (24 Back I Nexd 3> I View Repart Help
£ ot g and Remedation (ptimization Syutem (MARDS) =lolx
Second Moment Plot
Chiga i Plurma Spead Over Tima
e grated - "
Smbect:  Chemdeal |75 ICTHE Grgh Tige =
& Log
PP NN P YN o
FPLETSPF PSS 5 —
e el RO R AL O P avmarce Ty
__ L. * .. @ sm
b o . £ O sm
7 ——
2 i~ Gragh
=4
— " L 14
=
i + 4
z g [ —
. Trmmd:
E ot et e [T e
ol o v e 1 s e s 1 Gy Tt e
FE
& ¢ Hack Mext 35 View Flepol | Help

7) Second Moment Plot

Choose chemical, log or linear scale
and data from the X (Sxx) or Y (Syy)
direction.

Choose ‘Graph’.

Explore the screen and choose ‘Next'.
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e — 8) Mom_ent Analysis Sun_"lmary
s — S Summarizes Trend analysis of zeroth,
b vt first and second moments.

[BERCEENE | ETHYLEENDENE | TOLUENE | SLENES. TaTaL |

Explore screen and choose ‘Next'.

(]

Confidente  Memand
Momest cov  mkm  mTend  Treed
erc ot Mass o8 = CE ]
5 Momart: Castanca fo Saurce o8 G 10 '
vt it g KX or E wm ut
2rel Moment: Sigme Y 03 1 1% L

] I Suabie 51
e et BTE ot bt DU Snsce!f [ EE et ot Ve
1M Earclad St

SPATIAL MOMENT ANALYSIS

«wl hlm>3| \ﬂ!’dﬁlnn| Hetp |

i Monitoring and Remedistion Optimization System (MARDS) =10 x|/

9) Moment Analysis Module
Moment Analysis Complete Com p lete

Continue to Step 3d.

Yo s e "
the Estrrrusl Fiume Inboimation b ater modelng and/er sngeesl sie
data

SPATIAL MOMENT ANALYSIS
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Plume Analysis

External Plume Information

1) Plume Analysis Menu

Plume Analysis Menu

S ey S——
g Fronc e b g 4n rebtas

o .
e o P st s g, o

Prcad g a3 Choose External Plume Information Step
3d

Smpl ||

Seep2h |

swpde. [ Spatisl Moment Analysis
Swpdd || Extemal Plume infarmation
o o Focait

L p——

Swple | MAROS Analysis

2) Modeling Results

If you have trend modeling results from an

B independent analysis, enter them here.
el oo R Choose ‘No separate modeling studies’.

Choose ‘Next’.

Explore ‘See Empirical Evidence’ and
choose ‘Next’.

£ Manitoring and Remediation Optimization Systom (MAROS) =1 3) EXter n al PI ume I nfO rm a.t| on CO m p I ete

External Plume Information Complete

Continue to Step 3e.

“ous data has b erbered. 4 Yo

Indoematice aed analyee the ier i the grocrewtet data for
peelerany morator stk gl o e,

[Continue to Step 3o 73|
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Activity 7

Plume Analysis

MAROS Analysis

1) Plume Analysis Menu

Choose ‘MAROS Analysis Step 3e’.

Procesd Throwgh Steps le - S

fapls ]| OutaConsolidation

g

The MAROS module allows the user to
weight trend results for different wells and
chemicals, based on external information.

septh |
Siep 3. [

Siwp M )

e |

= Mot and Remedution Dptienization Systerm [(MARIS)

and Plume
Summary by Well

2) Statistical Summary

Th st b the sttical, e o smpirical s s sach CIC dne shewr i o ot L sheels
ks 15 v o chk b s s vl LIS chching o s bt e

T —— Explore screen and choose ‘Next'.

13IEREEEE

Tcrvacg 1L Pty Ineabac L T
TreredHTL Hed depheatie A8 SeusceTal 5.T)

o mnck | | View Report| el

waeng POL Dacmaerg L

3) Statistical and Plume Information
Summary Weighting

Click on the drop down arrow under the
“Source Weight” text box to the right of
“Modeling Analysis”. A list of choices will
appear. Select “Not Used”.

Repeat for the text box to the right (“Tail
Weight”) and for the two text boxes
adjacent to “Empirical Evidence”.

ctnnct |
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& Manitaring and Remediation Optimiration System (MARDS)

Results of Information Welghting

Tha imiuds o the saightiad sttt sl medalig of sevpiric l inas. of svidenca i ach COC

e shuwryn e sherks bk

[ DEFZERE |

el lane Eid TremdResun =
=]

o
I

o

e Incriaing [11: Probably Incéeatng [P State (5] Probably Deciessng [FLL:
ectesng I Mo Trend INT | Hol Apckcoble [NAL SourceTad [5/T]

ALY SIS

<€ Back Mesd 3> Help I

4) Results of Information Weighting

Explore screen and choose ‘Next’.

i Moniloring and Remediation Optimization System (MARDS)
Pluma Indoimation Consolidation Step 2
Plume Information by Well Weighting

Th tasuls froen e stabiical suscling e arvpiric sl Inns. of avidancs Lt aach CIT arh chowns it chasls btk
[ o sl CTIC dkavety by cheking om “Tnckacual Chemicalt™

the i s sach el o o GO by cheking on A Charscal” [sass sppruach and e enteng i ot cn the Rk
R, 1y i ol ey gt e ey, oz "Th Mot Wesght Wielli™ bebows,

IO

 Weght Wels
Dot Weight Wil

ciw Incinerg [T Fosbotly Lermborg (P Gt 5] Probably
Decs Ho Freed [NTE
[DLtL Sonaca/Tad (5T

<« Back | et >3 |

5) Plume Information by Well Weighting
Choose ‘Do not Weight Wells’

This window allows the User to weight
wells, by individual chemical or all

chemicals.

Choose ‘Next’.

Manitoring and Remediation Optimization System (MARDS)

Monitoring System Catagory

traph Key:
Honitoring System Categories
£ Euenme
M: Modesaie
L Limitnd

Source

D) Decreating
Wil Molend
Coc Categes

FENTENE [ [

Worst Caze: T

<< Back | [Meaet 53] I View Heport

6) Monitoring System Category

This window presents a graphic illustration
of the results for Overall Statistics for the
plume. Like the Reports, this window can
be printed or printed to Acrobat as a pdf
file for inclusion in larger reports.

Choose ‘Next’.

& Monitoring and Remediation Optimization System (MAROS)

MAROS Analysis Complete

Your data has been analyzed and design category suggestions aie
complets, You may now praceed to the Main Menu and chooss to
either perform 2 mare detailed aptimization analysis for results an a welk
bywell basis by Step 4. Sampling Dptimization Analysis or continue o
Step 5 ta View and Print Flume Analsis Reparts

7) MAROS Analysis Complete

This screen concludes the initial ‘Overall’
Statistical analysis section of MAROS.

Choose ‘Continue to Step 4 or Step 5.
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Activity 8

Sampling Optimization

Sampling Location Analysis

i Monitoring and Remediation Optimization System (MARDS)

Main Menu

The s Merus s B center of the MARDS. nirrince. The Liser should step thiough the MARCTS Aralvsss process by
PAMGALING Irrough the aptiont beitiw. AS ididusl steps of the process are ompkted, opbons b S8t Bacome
waar merosty mesdabin

Procasd Through Steps 1+ 5

step 1. [L2 Data Management

Adrees daln mgort of Exoel and ERFING ties, archiving curert ste
dain, andd manusl data nddtion

Shep 2. Site Details
Enter detals of the St Inchading hFrogeokogc panameters, sourcelnl
Wl 8 SNAbEn, B CONESRUSER OF COfCAIT.

Step 3. | Plume Analysis

Pertioem Diats Consokianon, Stabsticsl Tr mm s, Spaal Momant
Aruatyrzs, el Fréer Frlmrd Vime Bilormaton

(Optiomal) Step 4. __|  Sampling Optimization

Pertom
i o el R S AT Treuency AnsyEE

swps | MAROS Output

‘iewiprint site specific summary reports and graphs

Quit Help

EMONITORING

1) Main Menu

From Main Menu choose ‘Sampling
Optimization (Optional) Step 4’

£1 Musil oring and Revedialion

Dgtinnizabion Systes (MARDS)
Sampling Optimization Menu
Thet Sampdreg CRtImazation et it the man meda 100 s o00MmEabon analybes, Nohadng Samedng

IoGalion debeTEtion, SAMENNT MeGUerCY OUMEZAN, afd dals SulcenCy anafyss. Choose o
arbrsas from She menu bekrer o proceed.

Sakect One Oplion:
{Option 3 can only ba safected after running Option 2)

option 1. || Sampling Location Analysis
Elmination of “tedurdant” sampling locaticrs bv'he
Dredonaruay mothod andlor sckdhon of rew locabon

Option 2. | Sampling Frequency Analysis

5 g wibeeeal weliustion by U MixSlomd CES rosthod

Option 3. | Data Sufficiency Analysis

anbytia for
sin cleanun evakistion

SAMPLING OPTIMIZATION

Main Menu | Help

2) Sampling Optimization Menu

Choose ‘Option 1" Sampling Location
Analysis.

This module analyzes the network for
redundant wells and for new locations that
would better define the plume.

: Manitorng and Hemedistion Optinitzation System (MARDS)

Well Redundancy Analysis: Delaunay Method

Peddonn well sedundancy snalutis by uting the Delsunsy method 1o siminste
“edundant” locstions lh-uhm Slope raclet walues less than cestain thresholds.
o ity ehuxan b o elbs e g agbacial metbaind o ther rrore graghecal rethand

1. Select sampling evenls lor analysis Confirm
Salect the Eeginning and ending sarclre events fom beker,

From: | ‘Sagle Everid 16 =)

Te: | Sangle Everk 16 =l

Ta analyre a single sampling event, chooas the same svent in both dropdown nts
2. Pesform analysis

Hon-grahical mathod resized wiin Miciosolt T
‘Aceess for muiple samplng sverts anslyiz fEECEE Mpeme

Graphical method regined within Miconcdt [xcel Excel Modale 35
It e srcalpnss of ol one samping event bl il
<<pack |

SAMPLING CPTIMIZATICN

3) Well Redundancy Analysis:
Delaunay Method

Under ‘From’ Choose Sample Event 10
and under ‘To’ choose Sample Event 16
from the drop-down box.

Select ‘Confirm’.

Choose ‘Access Module’.

We will only be using 5 years of data for
this analysis.
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Access Module - Potential Locations Setup

Well Redundancy Analysis - Opti

The parameters used in the optimizstion process are defired below, Chooss values
Hhat et pine inbere by bypes i b Followig e

COC name Insidi i Hull nosde Area Ratin  Concontratsan
Slope Factor_Stope Factor Ratio

fenzon] | D | om |EES [E3

S

5

]

s

= << Back | Setto default Help |

o

o - - -

g “ﬁuu:?lmar::-:ntmuomm. otal |

=

=

=

I <4 Back | | Dptions I Preliminary Analysis >> I Help I

Choose ‘Back’.
Choose ‘Preliminary Analysis’ from the
Access Module Screen.

s rckarng s Remeavion RS SRR o 4) Access Module—Potential Locations
Access Module - Potential Locations Setup
e oy e e S en
—— ' This screen allows you to select wells to be
— e e o e considered for removal and to select
8 RN E—— parameters for the Delaunay Analysis.
z o TR — .
5 C = — Choose ‘Options’.
i = -
=
% ¢ Back Oplions Ereliminary Analysiz 3> | Help |
T ——T =i 5) Redundancy Analysis Options

This window allows the User to set the
parameters for Well Elimination Decision.
AR = Area Ratio and CR = Concentration

Set ‘Inside Node Slope Factor’ to 0.20.
Do not change other parameters.

s Monitoring aned Renmsedistion Optimization Systen (MARIG)

Access Module - Slope Factor Values

¢ Back Optimize by COC 5> Help

Sl Facen [5F ] wiskame: i) s e thaen Lk i s puoberdind
groped by COC with imaled S valuta may be slminsted in
8 later sieg
BENZENE |
Lociy ESCooed NSCoord fom SF  Min SF Mol SF 2
vt 130 T T
WD 000 &0 03 000 03
= Laak] 650 1o LAk 0000 0385
(9] 30 1020 wo DA D00 0EN
= WS 100 EET) 057 0w ome
é [ 20 20 Um0 oW
= [T 0 105 0453 0003 0850
5 [ 50 0 0185 00 038
(a] LS A0 T 0515 osr  osn %]
Q Mg SF - S Fsctin sk mmaged sciuss ampie merds chisen e
‘__-. Mim. 5F and Max. SF — mremum and masamm Siops Facio vales
=
=
w

6) Slope Factor Values

This screen presents the Minimum,
Maximum and Average Slope Factor
Values for each well for the COC chosen.
Low slope factors (~0) indicate a well may
be removed without loss of information.

Look over the data. Find the wells with the
lowest SF.

Choose ‘Optimize by COC'.
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& Morstoring and Bernediation ptimization Sy stem (MARDS)

Aeccess Wodule - Results by COC

View Repart

0t 3 tale These “ckrndart™
o Fon = g 3
wtanLOC o
BENGENE |
LociD ESCoord  WSCoord  SPvake  Chmmsted? =
] 5 00 [T )
ALY 000 Am0 0483 ]
[ZH o T [ED i
Wit e BT oan |
e 0 [T mo n18s 3]
o] e o T30 = g
= T = o oow 2
& [ ET) 00 =] i}
(o] =] »a wa 01 =] =
g Elminated? — et o ok the wel i siminsied o e peninirg
= ettt 4 recandant wel
%
3

ccmaek | Campare Acrass C0C 3 | Help

7) Redundancy Results

The screen indicates which wells could be
removed with no apparent loss of
information.

Explore the screen.

Choose ‘Compare Across COCs'.

& Morstoning and R emediation Dptimization Systes (MARDS)

Access Module - Ali-in-one Results

The feal ampling kocsbons shes coneidesrs o COC3 ave delesrinsd 36 showe in e
oowsng table. & 1amping Iocation it elesrated ond 1 £ 1 slnated bs o COCL
“Elewaied” st ceped
Loco ESCood  MSCoond  Elminsted? =
] 130 200 ]
20 mo b0 0 =
5 00 20 o]
- Wl w0 ne ]
5 [ [T ED J
i_: LS 1800 AHD =)
) WiE =0 ) A
= i 0 %o ]
E -3 ET) 109 -
o] [ 50 T Fl =
{___" Elminsted? —  whethe: or rol the well s standoned fom the monioning
= vk 2 8 sschndant el
=
a
i

Wicw Feport MNext ¥ Help.

8) Redundancy Results—Across COCs
The screen indicates which wells could be
removed with no apparent loss of
information considering all of the COCs in
the analysis.

Explore the screen.

Choose ‘Next’.

£1 Monaceing and Rernediation Optenization System (MARDS)

Well Sufficiency Analysis - New Locations

St baed Bl
Factor vl The Sanglng-svants-sveraged Siope Factie vakuss are used for thes analysis. A
EHCEL moduds s ued o Finsh the anslyils,

s I [Gmma] _en |

Iiuo ESCoord  NSCood  #wSF  Selcted? =]
=2 130 200 03 F-]

= 20 1800 At (=] A

o [E 000 20 [T ]

= (2 550 20 o -]

) [T 120 ET) 018 el

= [wamre %0 EET] (=] ]

Y =0 50 400 [ A

(s} M2 20 300 04an F-]

9 3 0 L] 0180 -]

= [T %0 ED 0080 |

o

=

g << Back l Next 37 | Help

9) Well Sufficiency — New Locations

The Delaunay Analysis is now used to
suggest possible locations for new wells.
This module uses Excel to visualize the
results. The Excel file uses Macros to do
the analysis, so the computer security
setting should be ‘Medium’. Other Excel
applications should be closed before using
this module.

Choose ‘Benzene’ as the COC.

Choose ‘Analysis’.

20

E:)Job Files|2236 MARCS) Trainingl AFCEE_MARGS Y2 _1|xlsNewLocation, xls
contains macros,

Macras may contain viruses, It is always safe to disable macros, but if the
macros are legitimate, you might lose some Functionality,

Enable Macros More Info

10) Excel Dialog Box
Choose ‘Enable Macros'.

Excel will launch xIsNewLocation.xls.
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11) Excel Well Sufficiency Diagram

Areas with Extremely Large uncertainty are
suggested locations for new wells. A good
choice would be to put the well in the
center of the triangle, but this is not always
possible.

Areas with Large uncertainty may also
benefit from a new well or increased
monitoring frequency.

The User may choose ‘Save As’ and save
the diagram under a new name or, the file
can be printed to Acrobat and saved as a
pdf.

Choose ‘Back to Access’ or close

Access Module

“You have firished the analysis of sampling locations by analyzing across
the sample events selected by you, for each COC and actoss COC. You
may nows proceed (o other options of Sampiing Optimization. You can also
g0 back to choose another series of sample events for analysis.

1f pous would like to view the report fight now, you can proceed to Main
Menu from Sampling Optimization or go back to previous screens where
teports can be generated

SAMPLING OPTIMIZATION

<< Back [Sampling Optimization!

application.
— — 12) Sample Location Analysis
E3 Monitoring and Remediation Optimization System (MARDS)
Sampling Location Analysis Complete CO m p I ete

Choose ‘Sampling Optimization’.
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Activity 9

Sampling Optimization

Sampling Frequency Analysis

& Manitorng and Hemedistion Dptinilzatien System (MARDS)

Sampling Optimization Menu

Thes Siarmplieg Cptimization Msfe b the mesn mer 10¢ Vaeiolss DEEmETRton analyses, nclaling sampang
Iocation. querey optimzston, and dat yain. Chooss nn
arvysis e S men Bl 0 proceed

Seleet One Option:
{Option 3 can only be salected after rnning Option 2)

Option 1. [__1] Sampling Location Analysis

Elmination of “iadundant™ manwvm-rlwny
Drelorusg trnd sedlie skSiors o e bx

OM

Option 2. | Sampling Frequency Analysis
Sanglng intecvil estination by the Modiied CES mathod

Option 3. | Data Sufficiency Analyels

St puwons aris ox e
e clearup evahastion

ksl wals sl itk Lo

SAMPLING OPTIMIZATI

Main Mcou | Help

1) Sampling Optimization Menu

From the Sampling Optimization Menu
Choose ‘Sampling Frequency Analysis’.

The Frequency Analysis Module
recommends temporal sampling intervals
based on a modified Cost Effective
Sampling Algorithm.

i Monstosing and Remediation Dptimization System (MARDS)

Sampling Frequency Analysis

by the Modified CES MM —ﬂ-ﬂ"ﬁbﬂtﬁ
mlhetnst Llfﬂlm!\!mb\fRd!yﬂal hum Lawwence Livermore Hational

reracks of COCs in 2 well. Trends for
whr«mmm& mma-v!wel period of sampling are used in the analysis. Mann-Kendal
trend anabriis resuks and the rate of changs by near regression sre used in the andviis.

Define the “mcent penod™ Confirm
= Defne by i begreing and ending
e From: | R =
T [ Sample Evend 16 =]

Rate of Change parameters Options... l
< flack Aralysic 35| Help

SAMPLING OPTIMIZATI

2) Sample Frequency Analysis:

Under ‘From’ choose Sample Event 10
from the drop-down box. Under ‘To’
choose Sample Event 16.

Choose ‘Options.

Samnlma Freauencv Aﬂal'vsfs
& Hno E Analysis - Opti pased

3 ey ¥
Classfy the rate of change for 3 COC into thiee levels, “Low”, Medun™, snd Mg, [
Thery regeesent the degeee of change or how Fast the coneentration of COC e
wver the teme period. The urk for Cleanun Godl s maiL. The wilts for rate of change
Daramaters are Mol fyssr

COC name Cleanup Goal Low Rate  Mediam Rate  High Rate
Lericeal 000 [ [ oo

=

I

r-_._]

=

=

% << Back | Set o default I Help I

(0]

= [ |

=

=

5 ¢ Back [ Analysis 33 I Help ]

7]

3) Sample Frequency Options

This window allows the User to choose
the remedial goal and define significant
rates of concentration change for each
COC.

Choose ‘Set to default’.
Choose ‘Back’.
Select ‘Confirm’ from the Sampling

Frequency Analysis menu.

Choose ‘Analysis’.
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| N — 4) Sample Frequency
. L y Recommendations
m"m\‘:ﬂll‘!lm[ﬂmﬂn

g Frey
“Facent recult” of gamplng
et e in the freguency pericd of samedrgy

This window presents the results of the

BENZENE |

modified CES analysis of sample
Tha resuks of l For & certin COC are latod bk
) et sy gy _pocet e B frequency.
5 e C— The ‘Sampling Frequency column
g L S I represents the final frequency after
5 E = e — considering recent and long-term trends.
2 s ot L I— Note: All Frequency recommendations
P —— must be reviewed to check for non-
4 << Back View Repont Mext >3 I [Help!

=3

detects, values below regulatory levels,
and length of monitoring history.

Choose ‘Next’.
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Activity 10

Sampling Optimization

Data Sufficiency Analysis

opson 1. [[7] Sampling Lxmmm

Eletn i "

o e s by
Dy e s i, of e b ey

opeand | Sampling Frequency Analysis

S e et By P St £ et

Optond || DataSufficiency Analysis

it e e b et et

Main ess _E'._J

>
2]
=
o
o
o
B
=
2
]

1) Sampling Optimization Menu
Choose ‘Data Sufficiency Analysis’.

The Data Sufficiency Analysis uses
rigorous statistical methods to confirm
wells that have attained regulatory limits
for cleanup and projects cleanup for the
plume.

Data Sufficiency Analysis Menu

Selact Ay Arerlysic bo Proceed:

Ay - [] Power. -\ndy:u at Individual Wells

2) Data Sufficiency Analysis Menu
Choose ‘Options’.
The ‘Options’ menu allows the user to

select parameters for the statistical
analysis.

Honitoring and Remediation Optimization System

Data Sufficiency Analysis - Opﬂnns

Do tha Targat Livid {iad i the ndividal well calsnup sttt #eabistion] ol
(e sy kel of et e, Toget Powerfi deseed cechaby, el o
udborm Distection Limd (used n the risk-based posser snabvss) for each COC,

Tar Apha  Targelt  Datection
COE nama r-uumgn] |n-|[mpp Lovel  Power  Limit (mgl
o

Het ta Default Help

3) Data Sufficiency Options

The User can choose the statistical
parameters such as power and statistical
significance values used in the analysis.

Choose ‘Set to default’.
Choose ‘Back’.

Choose ‘Power Analysis at Individual
Wells’ from the Data Sufficiency Menu.

1. Salect i type of dets for cleanup sl sustion
Opher —

7 Line gty v gunt s e concsndiancon Ao s apacitied baioss]
" ou

2 . ——
]
= Select P g sl e gl et o bk
= Fiom: | TE =
(=]
(<] Te | L =
=
% S

4 ek |Bnatyuin >3 Help
4 << pnek | iy

4) Individual Well Cleanup Status
Choose ‘Yearly Averages'.

Choose the data range for the analysis,
1991-1998.

Choose ‘Analysis’.
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T = 2 5) Individual Well Cleanup Status
Well Ci Status
Pechmomate - Results
T e e T e L
et Results of the sequential t-test to
il determine cleanup status of well.
G —— Viow ol | _ _
| [ — Choose ‘Visualize'.
e, e
% [ W et corvueied e et
Y
g ((Butkl Yicw Report \!hu-ﬂzcl Mcxn)|
1 Monitoring and Remediation Dptimization Systens 5‘ . .
Indivicual Well Cleanup Status Vi = 6) Individual Well Cleanup Status
I-u-\qlclnwl!:Ida:.nn&Mb.ll—nc;:r:;:‘rlfMar"rko’mﬁd I"-:Ml-k::::mm
TR TTAL = This screen shows the statistical results
N L I of each well in the monitoring system.
d ¢ T ek Choose ‘Back’.
é - 1T \\\‘
5 e T o | Choose ‘Optional Power Analysis’ from
. I il == the Cleanup Status Results Screen.
a
,.-.‘_1: Alaned @ Cont HA:F:.'” Mol Alared # NI Help
B e e Creams Statre Optional Power Analysts 7) qu|V|duaI Well Clean_up Status—
Pt 4 o e A s o et et Optional Power Analysis
corweniiation Sl in the i (e shectnd by the winr. Povest of Tesl and Expectnd Sampls S

| The Power Analysis estimates the

Watuns  me Somceml P e 2| feben number of samples needed to provide
2 [ —— statistical support for attainment of the
Y com————— | remedial goal.
= W ,. w5 £ £ View
o [ i Choose ‘Back’ to return to the Individual
= : Well Cleanup Status Results then choose
3 L L [Lew |

‘Next’. Go to the Data Sufficiency
Analysis Menu.

8) Data Sufficiency Menu

51 Merskoring ared Eemediation ptimization System (MAROS) =i0i x|

Data Sufficiency Analysis Menu

T — Choose ‘Risk-based Power Analysis’.
St Ao o st The Risk-Based Power Analysis analyzes
e e el the well network to assess concentrations
B at a downgradient Hypothetical Statistical
i L] Riskbused Power Anshsie Compliance Boundary.
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B e N ¥ Ry ey SRRV SIS 9) Parameters for Risk-Based Power
Tyt st b b e T Analysis
Procesd Throwgh Steps 7 - 4: )
] = Check the groundwater flow angle, it
w e should be 315.
5 Distance to the downgradient receptor
5 should be 1000.
2
3 Include all sample events.
Choose centerline wells: MW-1, MW-4,
MW-11 and MW-15
Choose ‘Analysis’
e = 10) Plume Centerline Regression
Plume Centerline Regression Results R | t
Deapos e e g esults
min | This screen displays the results of the
St ucon0ss Wl ot Cocnt regression of centerline wells for each
H | sample event along with the confidence in
i the trend.
;T ——"——— ‘ ,
2 : — Choose ‘Next’.
= == bttt acicaradd set o vakias e et 1501
g
ﬁ ((ﬁadl View Repart Besat 33 | | [Hely I
R = 11) Projected Concentrations
Centerline Regression — Projected Concentrations
Concentration b the kance bound 5
e T S i This screen shows results of projected
- concentrations at the receptor point
T R A MR ca!culated for'each well and sample event
- 2o using regression results from the previous
= I T R — screen.
H Tarpe Everd | WAETS 2N F=] A
= ‘Sampee Cvent 1 WG 155020 ] ]
& T ‘ .-
< L LR N —— Explore the screen and choose ‘Analysis’.
E | Mete: vl
5‘; cBack | SelecaWells Vicw oport analysis 2> | [ el |
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T = 12) Risk-Based Power Analysis
Risk-Based Power Analysis Results
IfrJ |w.‘r||umr| M::lnl':nruv::llﬂwlll m‘lnmli?':':ll — Res u I tS
asmumed o be by ot k s i r Mdl‘hlm.h"!.:&m{:‘::ﬂwioﬂ
serce | The cleanup status refers to whether the
|summ- il plume cleanup goal (_base(_j on the
o = o | = projected concentrations) is met at the
5 [ R ——— compliance boundary.
E e —— viow
e = Explore the screen and choose ‘Next'.
= I‘r = ‘ 1 H H 1
z Choose ‘Data Sufficiency Analysis Menu
g B s Lo | Choose ‘Back’
Choose ‘Main Menu’
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Activity 11

MAROS Output

i Monitoring and Remediation Optimization System (MARDS)

Main Menu

The M Merus s s center of the MARDS. inirrince. The Liser should step thiough the MARCTS Aralvsis process by
ravigating through the cptions below. Az indivicual steps o the process are completed, options o select become
suCcmssvety mvalabie

Procasd Through Steps 1+ 5

step 1. [  DataManagement
Excl and DRPIVE s, e
chaln, anel manunl daba nckdlion:

Sep 2. Site Detailz
Ente detads 0f the St INchading FTrogeokog: parameters, sourceinl

Wit designalion 0] CONIIBUSNES of Conerm.

Sep 3, | Plume Analysis
Perform Data Congoldation, Statistical Trend Anabysis, Spatiel Moment
Analytes, and Lnter Ladermnal Phame nfomaton.

{Optional ) Step 4. | Sampling Optimization

EMONITORING

o
ndivichal Wil F4GUNGMTCT 80 BATEING THEGuency analysis

Step 5. —J MAROS Output
Wiewiprint ste speciiic summany repors and graphs

1) Main Menu

To see all of the reports generated,
Choose ‘MARQOS Output Step 5’ from the
Main Menu.

i Monitoring and Remediation Optimization System (MAROS)

MAROS Output Reports/Graphs

Report:  [COC Assesenent Flaport ﬂ
Marn endall Slanencs Hegor
ViewfPrint
Repon
=
Enagh i'
ViewiPrint
Graph
=
Esxcport MARDS
Anntysls Results 3>
| [Main Menu | Help |
N

2) MAROS Output Reports

The User can View or Print MAROS
Reports and Graphs from this screen.
Reports and graphs are not saved with
the Output or Archive files.

Choose ‘Export MAROS Analysis
Results’.

Export MAROS Analysis Results
to Access File

Ch an sechive of the &uste shysit replts,

Tupe in the full fle path below, o use the browse Button bo name of locste the
appeopnate foldes. Flesss ricbe thal the lolder name musd end n "/,

Eolder | Brawst:

e | &

(e |

DATA MANAGEMENT

< Back Help |

3) Export MAROS Analysis Results

Browse for a file folder and choose a
name for your Output file. Output files can
be handled like any Access database to
create tables.

Note: Never confuse your Archive file
with your Output file—if you try to import
an Output file MAROS will crash.

Choose ‘Create’.
Choose ‘Back’
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4) Browse through the reports and
graphs.

The reports can be printed or saved as
pdf files using Acrobat.

Hint: The underlying tables, forms and
programming of MAROS can be viewed
at any time by using the ‘F11’ function
key.
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