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Background

* Multi-disciplinary firm founded in 1970
* 310ffices (International)

* 1000 Employees

* Corporate initiative included a focus on data management and
mobile data collection solutions

* Needed a project with ongoing field work and with multiple
staff to test new tools

* Goal was to perform a before and after comparison




Project Specifics

* Former chemical manufacturing facility
* 30+ acres (12 AOCGs)
* 101 monitoring wells
* Groundwater sampling event
* 3 SVE system installations
* Field team of 5 staff and 1 field team lead
* Field experience range 1 — 46 years
* Variable comfort level with mobile tech

* Client requires daily updates of progress




Old Workflow

Hand written documentation

* Field books and paper forms

* Calculations performed manually

* Photos taken with camera

Manual review

* Field lead reviews all forms for completeness and correctness
Staff transcription into Excel

* Photos added to Word and comments transcribed

Final QC by staff

Highly inefficient and lots of room for errors




Old Workflow
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Defining a New Process

Assess Needs and Expectations

Establish Workflow

Identify Equipment/Tech

Develop Forms

Train Users

Collect Data

Revisit Process




Needs Assessment

Reduce errors in field data collection

Eliminate time spent transcribing data

Reduce the time field lead spends on basic QC
Maintain regulatory requirements for field deliverables

Provide field manager with real-time updates to redistribute
staff assignments to minimize time in the field

Real-time updates showing sampling progress to client




Needs Assessment

 EDGE

* Groundwater sampling

* EDGE Lite

* Static water level gauging

* Esri Collector/Webmap
* Real-time site photo updates
* Tracking progress of gauging/sampling activities

* Client access




New Workflow

Photo collection

/ Task status
Configure

EDGE/EDGE Lite N Distribute
Forms and Tablets

Collector
EDGE/EDGE Lite

Data Collection

Export EDGE Import EDGE
’ data to EDDs ‘—| Lite data to

\

daily EDGE




Mobile Device Considerations

* Battery life

* Temperature sensitivity
Ruggedness
Spatial accuracy
Size /weight
Screen glare
Performance
Operating system
Connectivity

Not all devices are equal.

Field conditions and data quality objectives should be defined
prior to data collection to ensure proper devices and
technology are being used.




Mobile Device Considerations —
Spatial Data

* Accuracy requirements may change depending on the phase of
the project

Real-Time Post-Process Training

Device .
Accuracy Accuracy Requirements

3-10,000 m Horizontal

Cell Phone /Tablet No Vertical

NA None

Consumer Grade GPS 3-5.m Horlzon'rO{I NA Little
Questionable Vertical

<3 m Horizontal 0.5 — 3 m Horizontal

Mapping Grade GPS <9 m Vertical 1.5 = 9 m Vertical Moderate

Total Station / Mobile 0.02-0.25 m Significant
Scanner Horizontal / Vertical (Licensed Surveyors)




Mobile Device Selection

SAMSUNG

* 2 Tablets for 2 purposes
* Samsung Galaxy tablets
* Collector application and EDGE Lite
Site photos and water level gauging event.
* Xplore Windows tablets
 EDGE

Groundwater sampling event

* Collector application available for

Android and web mapping was
available for the Windows OS.




EDGE Forms

+ Water levels — EDGE Lite DR EEEE

. FieldS leF
* Groundwater sampling — EDGE Location Name: AS.10D

Task Name: SEPT14GW

e

e EDGE form includes action levels for the LOCATION

.

SAMPLE

sys_sample_code I AS-10D-WG-201409150000

stabilization parameters and range

constraints for select field measurements

FieldSampleForm
sample_date 2014/09/15 00:00:00
[=] Location Info

Location 1D M #_coord

sampler

y_coord

[Z) WateiLevel Puge sample_matrix_co...
iLevel |

measurement_time well_diameter

sample_type_code

diameter_unit water_level_depth

measured_depth_of_well depth_unit

field_lab_name_co..

purge_method purge_rate .

purge_rate_unit

WATER_LEVEL
(=) Sample

Sample ID Mw14-20140928-'WG Sample Type N

sample_matrix_code WGE Date 09/28/2014
Time 00:00 parent_sample_code
[=] Field Results

Add  Remowve | Lock Autofit Analytes~  Show-

yde # result date’ & Time’ ® Temperature in Fahrenheit (N)= pH (N)+ Turbidity (N)* Specific Conductivity (N)+=

I deat L ww usfem




Training Users

* Dual learning curves

* Technology

* New devices / operating system

* Workflow
* Changing a habit

PROTESTING AGAINST NEW TECHNOLOGY - THE EARLY PAYS




Data Collection Complete

FieldSampleForm

(=) Lacation Info

Location ID »_coord 523839.7435

y_coord 758659 542

(=) WaterLevel Puge

measurement_time | 08:58 well_diameter 4

= 2190 052 AM RGN

® ®

é s EarthSeoft EDG
¥

J > Home T

Task Choaset

Filer (1,01 1)

depth_unit ft Devices ' Plugins 3 EDGE Lite

purge_rate 01

Field
Row(s}: 5 Add & Copy = (2 Remove [M] Excel » Salect~

== Location Well i A

E— FieldSampleForm ActivityForm
ShowAl | | od save [) MaxfRest T Auta Fil B Viewdsr
Task Code Start Dale il

SEPT14GW GALUGING |

« W ’

@ EDGELite: Wb ExportTolite @ Esport Ensbled

Field Samples

FieldSampleForm
Location Name: AS-10D
Task Name: SEPT14GW Sample Type N Alerts 3 SamplelD = Sampling Company + Sampling Dale = Sample Type + Matrix
Location Chooses/Fiter
Location [0 of 0) | Fiter
Filter By Selection

viE*"@o

Aletts | sys_loc_code:
SAMPLE

()R pH (N)= Turbidity (N)® Speci
NTU
2014/09/15 00:00:00 6.26 173 470
629 205 427
6.43 102 404
389 98 389

MW-10RWG -
MW-1 0-4G-2
MW-11-4G-2
MW-12RWG

| Mw-1 230062
MW-13WG-2
MW-TARAWG .

LANGAN
LANGAN
LANGAN
LANGAN
LANGAN
LANGAN
LANGAN

09/12/2014 N WG
09122014 WG
09/12/2014 WG
09/12/2014 WG
09/12/2014 WG
09/12/2014 WG
09/12/2014 WG

Date 09/268/2014

LOCATION

parert_sample_code

loc._type | loc_pug:

Indial Wates Level & Puige Data | Field Resuls | COC | Containers

sys_sample_code
Row(s): 3= Add 3 Copy ~ (2 Remove [M] Excel - Select -

AS-10D-WG-201409150000
L 01 AutoFill [ Refresh -~ Viewss - &

sample_date i
‘Water Level Data
sampler Location Code MW-15R MV-16R MW-17F
Historical Rieference Elev  309.08 328.75 32459
Dip or Elevation dip dip dip
Measurement Time 00:00 00:00 00:00
Depth to Water 121 30.48 1369

Depth Unit FT FT FT

sample_matrix_co Prafessional

S Add New Row

# Pin Column(s) g

¥/ = CommentRows = Filter Column(s)

@ Errors Only

==
ol [Zoj

Yig J
L—“’ Copy Rowds)

sample_type_code Format EDD | Eror Summary 4
Column Chooser = | ™= Set a5 Corment Rav

field_lab_name_co...

WATER_LEVEL

‘Water level elevation

Alerts

‘Walter Level Data
Location Code
Historical Reference Elev
Dip or Elevation
Measurement Time
Depth to Water
Depth Unit

Sample 1D

29693
MW-15R-WG-2

Mv-16
330.44

dip

0000

177

FT

31867
MW-16-#G-201

29827
MW-16R-WG-2.

Mw-17
32445

dip

00:00

6.49

FT

31797
MW-17-4G-201

31080 L)

MwW-17H

Mw-18
3134
dip

00:00
1031

FT
301.03
Mw-184

Open Error Log

2 Field -

('] Faciiky_Readonly
") DataProvider_vi

| Fles_v1

ssk_v1
] subfacities_v1
[] Location_vi
| LocationParameter_vi
] orilactivity_v1
[ CrilParameter
('] Lithology_v1
[ wel_v
"] wellConstruction_v1
[ Geosample_vi
(] weaterLevel_vi
"] WaterTable_v1
| Downholepoint_vi
_| Extractioninjectionirells
7] Equipment_v1
('] Equipmenit_Inventory
| Equipment_Maintenanc
| Equipment_Parameter_
_] Equip_Calbration
("] Equip_Calbration_Note
[] Purge_vi
"] BasicResuks_v1
Fieldsampls _v1

Line

% sys loc code 3 sys sample code %

M- 1-WG-20140912000
SUMP-1-WG-201409120

SUMP-2-WG-201409120

SUMP-3-WG-201409120
SUMP-4-WG-201409120

SUMP-5-WG-201409120
SUMP-6-WG-201409120

PZ-2-WG-2014051 20000

PZ-3-WG-201409120000
PZ-4-WG-201409120000

PW-47-WG-201 4091200

MW-48-WG-2D14091200

P-43-W(G-2014091 200

MW-4DR-WG-20140912
MW-4R-4/G-2014091200

MW-5-WG-20140912000

MW-505-WG-201409120

M-S 1WR-WG-2014091

MW-525-WG-201409120
MW-S2T-WG-201409120

MW-535-WG-201409120

PHW-5AWR-WG-2014091

F-5WR/G-20 14091




tion and Status

Photo Col

Home ¥

Details
Home ¥

Photo Locations: MW-14 well

inspection. |F\ .

NOT &=
Legend

MW-14 well inspection.

Low_Flow

Low Flow: FS-50
S0

Sampled




Auto-generated Deliverables

ter and S v Saprember

Top of Casing Depth to Ground Ground Water

Elevation (ft Water (ft btoc) Elevation (f) _|F'" Reading (ppm)|  Aquifer Material

Project: Slte Locatlon:[ ~ S Well No: VIW- Wen Depth (btoc):

Project Number: 20327 Sampling Event:| September 2015 Well Permit #: Well Dlameter:

P | Weather:| 50, Overcast Pump Intake Depth (ft btoc): 12 Sample Time:

Meter Model/Number: 3 mds Background PID Reading: 0.0 Depth to Water Before Pump Sample No.:
Meter Serlal Number: i PID Beneath Inner Cap: 0.0 Pressure (psl) ) Sample Date:

STABILIZATION = 3 successive readings within limits
CONDUCTIVITY Do ORP TURBIDITY, TEME o

[us/em] [mg/1 [mv] [ntul

(/- 3%) /- 10%) (+/- 10mV) e ) ANGAN

0.23 28 197.3 196.20
0.19 11 193.60 9.80 SITE OBSERVATION REPORT
188.80 7.50
185.50 7.10
181.10 6.20
178.20 6.00

Langan PN: 100577900
Date: 9292014

a|o|o|e || onf

Deep Gle:

N
Pin Number: (No Location)
Description: Complete installation of AS-4.

Joseph Romano (Langan) y: Kristen Ward
LANGAN

Sheet 3 of 3




How did it go?

* Overall very positive feedback from field staff

* Enhanced field to office communication
* Real-time updates to project team
* Ability to share site photos

* Enhanced communication between consultant and client

* Improved quality and efficiency
* Pre-populated fields
* Drop down selections
* Required fields

* Built in constraints and checks




How did it go?

* Feedback

* Some experienced screen glare issues
* Stylus vs. finger

* Accessory requests

* Minor tweaks to EDGE form

* Add a form for equipment calibration

* Lessons learned
* Proper training on devices and software critical
* Unexpected field staff changes
* SOP’s nice to have
* Not everyone treats devices kindly

* Project team engagement during setup ensured project was properly
scoped




Summary Statistics

Old
Workflow

Transcription time 20 hours

QC of field forms 8 hours

Errors due to miscalculations,
transcription or missing 20-30%
information

Photo log 9 hours
Field time 10 days
TOTAL

New Workflow

Eliminated

Eliminated

Eliminated

~30 minutes

~9.5 days

Savings

20 hours / $1700
8 hours / $680
Risk /liability
reduction
~8.5 hours / $720

~0.5 days / $2125
~7 days / $5225
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