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Low-Flow Groundwater Sampling:
Using In-Situ, Inc. Troll 9500 Multi-Parameter Probe & Flow-Sense™ Software.

David A. Wardwell — In-Situ, Inc. Groundwater Market Manager

Overview:

This document provides a description of low-flow sampling techniques, a summary of federal
low-flow guidance documents, and outlines the operation of a Troll 9500 using Flow-Sense ™
Software.

What is Low-Flow Ground-Water Sampling?

Low-Flow Groundwater sampling is an increasingly accepted method of collecting groundwater
samples with a strict set of guidelines to ensure better sample representation and quality.
Groundwater is extracted from the well at a very low rate (<500mL/min), and drawdown of the
water level is stabilized. Water is pulled from the more hydrogeologically conductive areas of
the aquifer around the well screen, and monitored with water quality sensors for stability to
determine chemical change from well water to formation water. Once stabilization occurs, a
sample can be taken with the greatest assurance of representative formation water, and least
amount of geochemical disruption to the sample.

Why Should | Use Low-Flow Ground-Water Sampling Methods, and a Troll 9500?

It is required in my sampling plan, or scope of work.

Improve sample quality.

Improve sample representativeness.

Reduce wastewater created by large volumes of sample purging.

Save time in the field with preliminary set-up of sampling events with Flow-Sense™ Software,
in a dry office.

e Save time in the field with automated data collection and stabilization of water quality
parameters

¢ Eliminate errors created by manual field recording, and manual data transcription.

o Create more detailed sampling summaries, records, and reports that can be repeated.

e Save time and money with quick and easy digital report formats.

¢ Look more professional with clean digital sampling reports that can be inserted directly into
your project deliverables.

e Provide a complete calibration history of the sampling event to ensure sample validation.

¢ Create a digital sampling record that can be easily replicated by any field person.

¢ Save time and money by digitally organizing your sampling events.
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Low-Flow Federal Guidance Summary:

The following is a one page summary of existing federal guidance covering what is necessary or
required in order to properly complete a low-flow ground-water sampling event.

Summary:

1. Low-Flow - refers to the velocity that is imparted during pumping to the formation pore
water adjacent to the well screen, not necessarily the flow rate of water discharged by the

pump.
2. Low-Flow Purging can be used on any well capable of being pumped at a constant rate of
1.0 L/min or less without continual drawdown of the water level in the well.

3. Atypical flow rate from a pump during low-flow purging is on the order of 0.1 to 0.5 L/min.

4. Pumps — Continuous discharge pumps with variable flow-rates are preferred (Grundfos,
Fultz; Nomad, Keck, Proactive). Cyclic discharge is also acceptable (bladder pumps).
Dedicated pumps are preferred. Grab sampling devices such as bailers, Kemmerer
samplers, and inertial-lift devices cannot be used. Peristaltic pumps are discouraged
because of loss of VOCs, degassing, ORP and pH changes.

5. You must have a water-level indicator for initial readings and drawdown monitoring with
accuracy (£0.01 ft /3 mm).

6. Flow Cells are preferred for monitoring, especially for DO and ORP readings, which will be
altered if exposed to atmosphere.

7. Calibration of multi-parameter equipment is required once a day, with periodic checks.
The pump should be placed at the mid-point of the submerged well screen.

9. Drawdown in any well should not exceed (0.1m/0.33ft/4in.), or 25% of distance from top of
well screen to pump intake.

10. Stabilization Parameters — pH +0.2 pH units, Cond + 3% of reading, DO + 10% of reading
or 0.2 mg/L whichever is greater, and ORP +20 mV. Turbidity is not always required, but +
10% of prior reading or + 1.0 NTU, whichever is greater

11. Flow cell sample rates — The frequency of measurements should be based on the time
required to completely evacuate one volume of the flow cell and associated tubing and
pump volume.

12. Stabilization — is reached when 3 consecutive readings meet the stabilization criterion listed
above, when sampled at the established proper rate.

13. Field Reporting Requirements:
a. Equipment Calibration Report
b. Site Specific Data (project name, Site, Well no., well depth, well diameter, screen
length, casing type, pump type, tubing type)
Initial Water Level
Pump Placement/Type (relative to well screen and static water level)
Final pumping rate
Final stabilized draw-down
Water Quality measurements (date, time, temp, pH, ORP, Cond, DO, Turb.)

o
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Field Equipment:

Troll 9500 Low-Flow Sampling System
Pump and Tubing

Water Level Indicator

Graduated Cylinder

Visqueen and other PPE

Sample Jars

Overflow 5-Gallon Buckets

Troll 9500 Equipment Connection/Calibration:
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o Connect up to your Troll 9000, and open Win-Situ 4.0. When you first connect, a
connection wizard will start, choose Direct connection to One device

Connection Wizard - Choose Connection Strategy g|

which of the following connections would pou like to create?

" Modemn
" Spread Spectrum Radio

How many devices are connected?

&+ One

" Mare than ane

Hest » Cancel

£9 Pocket Controller :||:,r>__<|
! Fle Edit Yew Tools Help

e |Pu-:_ket—5ituu:§:| By gt 4% 9:45

Conneckion bype?

®forec]
(1 Modem

O Spread Spectrum Radio

How many devices are connected?

@ one

l:::l Mare than one

< Back Mext = Cancel
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e Choose Com 1 for a serial port connection.

Connection Wizard - Supply Communication Parameters
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) Pocket Controller

Fleaze supply the following communication parameters:

Communications Part: -

< Back | Hemt » | Cancel

FEX

File Edit View Tools Help

- |Pucket—5itu[§] By o S 9:45

Port:

< Back MNext = Cancel

e Choose a Baud Rate of 19200

Connection Wizard - Choose Connection Speed
‘which connection speed do pou wizh’Y
Baud Fate:  [gRepi]
< Back Hent » Cancel

]

4 Pocket Controller
Edit

EEX

File Wiewe  Tools  Help

/ ¢ |Pocket-situm By & £ 9:45

Baud Rate:

< Back Next = Cancel
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¢ Choose a name for your connection, the default COM1-19200 is fine.

Iv Caonnect and find devices on "Finish''

< Back | Finish

Cancel |

4 Pocket Controller

1

File Edit ‘“ew Tools

|:| Conneck and find devices on “"Finish"
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< Back

Finish Cancel

e The software should automaticall

P4 Win Situ® 4.570
Fle Options Tools Graph Help

connect to the device and list available parameters.

File  Edit

= = = &
Mew  Open  Save (ol FullS.. Show., o
Er:- Horne:

[+ Flow-Sense™ 'wizard

[+ [#8] Data Folder ; C:\win-SituiData

Parameters

@ Temperature
g Lewel (Surface)
- Barometric
&/ PLIORP
-~ PLipH
g P2 Dissolved Oxygen
g P4 Conductivity
- Turbidity
@/’ Battery Yoltage

% Tests

Ready

Communication Type:
Serial Mumber

Mame:

Manufacture Diate:
Calibration D ate:
Hardware Version:
Firmwaare Yersion;
Storage Capacity:
Battery Type:

Battery [nstallation Date:
Battery Capacily
Extemal Power.

Edi...

|RS-485
45352
[DWwARDWELL
2008-05-03

[2007-01-31
59% remaining (2,76 )

Mot Detected

CPU Rurnime [seconds) [2595.00

Refresh

|&

@ 2007-02-23 10:24:27

) Pocket Controller

Wiew Tools  Help

Parameters
“ Temperature
& Level (Surface)

# Parcrnetric

1] m ]
| -

Cornrn: R5-485

Serial: 45352

Mame: D ARDWELL =

MFg Dake: 51906

Cal Date; 4129106

Hardware: 3.00 -

Firmmare: 2.00

Memary: 99% Free | |

Bat Date: 113107 -

Fiobbo . Tebewm =l Al lie o L

Edit... Upgrade... Refresh
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e The first thing to do is check your battery capacity, make sure you have over 50% to work
for the day, just to be sure. If you want to change batteries, put in 2 new D cell batteries.
o Next, synchronize the Troll 9500 clock with the clock on your computer. Make sure the

P4 Win Situ® 4.570
Fle Options Tools Graph Help

computer clock is accurate. Click Edit...

[9(=1E

) Pocket Controller

i File

Edit  Wiew Tools  Help

* Flow-Sense™ 'wizard

+-[#) Data Folder : C:\win-SituiData

_# Temperature

- Level (Surface)

7 Barometric

&/ PLIORP

& PLipH

& P2 Dissolved Oxygen
& P41 Conductivity

& Turhidity

g/’ Battery Yoltage

% Tests

Ready

EEOD& W
New  Open  Save o Full S... Show...
= [#f) Home:

Communication Type:  R5-485
Serial Number 45382

Manutacture Date: |2006-05-09
Calibration Date 2006-04-23
Hardware Version: 300
Firmwaare Yersion; 200
Storage Capacity: 199% Free

Battery Type:
Battery [nstallation Date: _'ZU'Df-UW 31
Battery Capacily
Extemal Power.

CPU Runtime (seconds]  [2535.00

Ed.. |

Mame: DWARDWELL

Internal Alkaling

59% remaining (2,76 )
Mot Detected

J Refresh

B

@ 2007-02-23 10:24:27

“ Temperature
& Level (Surface)

# Parcrnetric

Cornrn: R5-485

Serial: 45352

Mame: D ARDWELL =
MFg Dake: 51906

Cal Date; 4129106

Hardware: 3.00 -
Firmmare: 2.00

Memary: 99% Free | |
Bat Date: 113107 -
Fiobbo . Tebewm =l Al lie o L

Edit... Upgrade... Refresh

e Then click on Clock, and hit Next>

Device Wizard - Choose Device Component to Edit

Edit Device:

" Battery Information
" ASCH Mode Preferences

" 50112 Mode Prefersnces

Mest »

Cancel

4 Pocket Controller
Edit

EEX

Help

File Tools

iew

ey

#9409

Edit Device:

O Mame
Ol

O Battery Information
O ASCIT Mode Preferences
O SDI-12 Mode Preferences

< Back Next = Cancel
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e Click on Synchronize With Computer Clock, and click Finish.
[ ]

Device Wizard - Select New Device Date and Time

LI

5.0

0 00FH
_:-""'Iﬂf

% Fropozed Date and Time: |2007-02-23 10:25:47

_,_,-'—"""'-'_
st

f¢" Synchronize "with Computer Clack;

" Set Manually

< Back |

Finizh

Computer Date and Time:  2007-02-23 102547

) Pocket Controller

FEX

Edit  Wiew Tools Help

g

=< 9:50

) |_§';.-'nchru:unize with Computer Clock]

O Set Manually

Proposed DatefTime:  [2007-02-23 09:50:03 |

Device Date/Time:

[z007-02-23 09:50:03 |

i_

[z007-02-23 09:49:16 |

Cancel |

< Back

Finish Cancel

e To Calibrate, highlight Parameters, and click Quick Cal.

P4 Win Situ® 4.570

Fle Options Tools Graph Help
= & = &
New  Open  Save ol Ful5... Show...

~

[9(=1E

) Pocket Controller

i File

= Horne:

Ready

+ [ Flow-Sense™ wizard
+-[#) Data Folder : C:\win-SituiData
= &9 Onrline (1) : COM1-15200

= ﬂ 45352 : Troll 9000 Professional XP - DWARDWELL

Par: 3
_# Temperature

- Level (Surface)

7 Barometric

&/ PLIORP

& PLipH

& P2 Dissolved Oxygen
& P41 Conductivity

& Turhidity

g/’ Battery Yoltage

% Tests

Parameter Type and Mame
T ermperature

Level (Surface]

Barometric

F1:0RP

P1:pH

P2: Dissolved Oxygen

P4 : Conductivity

Turbidity

Battery Yoltage

| Reading

QuickCal

|

Profiler

|
P

@ 2007-02-23 10:26:41

s
‘w

o

Edit

Tools  Help

B £F £ 9:50 E

View

Pocket-5Situ®

& Flove-Sense™ wizard
3] Data Folder ; \Built-in Storage
-y On-Line (11 COM1-19200
-l #2 45352 : Tral 9000 Profesd
Pararmeters
=1 Tect

¥

+

1] [0 T ]

| Readi

3

Parameter Type and Mame

Temperakture

Level {3urface)
Earomekric

P1: ORP

Fl:pH

FZ : Dissolved Oxygen
P4 : Conduckivity
Turbidity

[« ]

D

n‘ .l. " T I

Read QikCal Profiler
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¢ Choose your parameters to calibrate and click Next>.
Quick Calibration Wizard - Calibration Setup B Pocket Controller |T||_r§|

File Edit View Tools Help

Calibration Setup

- |Quickl:al -Cali By &% % 11:02

[ ORP Sensor

W Conductivity Sensar ORP Sensor
v DO Sensor Conductivity Sensor
D Sensor

Enable Auto Run and Apply

Select the senzors and =ettings for calibration.

Select the sensors and setkings For calibration.
{ D2 mode change increases stabilization time)

| Newt > | Cancel | < Back  MNert >  Cancel

¢ Fill the CalCup with ISI Quick Cal Solution, click Run, and wait for pH, Conductivity, and DO
to automatically stabilize. (May take a few

Quick Calibration Wizard - pH ORP and Cond Stabilization

Eo&X

! Fle Edt ‘iew Tools Help

& Pocket Controller

Solution: .00
7 | pH, ORP, and Cc By &* =4£ 9:51
Status Reading Dreviation )
pH(mY)  [NOT TESTED|  0.00 0.00 Salution: s.on
ORP [m]  |NDT TESTED 0.00 0.00 Status Reading Deviation
Cond (Ohms) NOT TESTED|  0.00 0.00 pH (i) ~oT TEsTEp  0.00  0.00
Temperature (C) 0.00 ORP (i) m 0.80 0.0
Situate the probe for calibration and choose Run. Cond (Ohms) NOT TESTED 0.00 o.o0
Temp (C) 0.00
Situate the probe For calibration and choose
Run,
(R ] | | [

< Back Next > Cancel | < Back MNext = Cancel
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e Choose Use Vented Cable for your barometric channel. Click OK.
Quick Calibration Wizard - pH ORP and Cond Stabilization <] B & Pocket Controller =

Salution: 7.00

Statuz Feading Deviation . 7.00
Solution: :
pH [m] NOT TESTED 0.oo oon
ORP (Y] |NOT TESTED 000 000 Status Reading Deviation
H (my wOT TEsTED  0.00 0.00
Cond (Ohms) NOT TESTED| 0.0 0.00 fprimv)  NOT TESTED
ORP () NOT TEsTep  0.00 0.00
Temperature [C] 0.00 _—
wOT TESTED  0.00 0.o0
Situate the probe for calibration and choose Run. Cond (hms) -
Temp (C) 0.00
Situate the probe for calibration and choose
E Run E RUR.
[T | |
< Back | Mext > | Cancel | < Back Next = Cancel

e Take the Troll 9500, and place it with the sensors pointing up. Unscrew the black end cap
above the sensors. Empty out adequate Quick Cal solution so expose the DO sensor

membrane to the atmosphere. Screw the black cap back onto the cal cup, but leave the

hole in the threads open between the atmosphere and the sensors. Click Run.

Quick Calibration Wizard - DO Sensor, Calibration _ ™ Pocket Controller |T||_Ir>_(|

File Edit ‘iew Tools Help

oz 9:52 [X

D0 zenzor zhould be exposed to air

s
o

Status: HOT TESTED
DO Membrane Z-mil Teflon Stakus: NOT TESTED
Temperature C .00

D sensor should be exposed to air

Sensor FReading néd 0.00 DO Membrane 2-mil Teflan -

Sensor Deviation nd, 0.00 Temperature © 17.53
Barometric Reading "Ha 0.00 Reading na 466,67

Desiation na
Situate the probe for calibration and chooze Run, "
Earomeker "Hg 29,53

Situate the probe Faor calibration and choose
Run,

Fiun

Run | | |

< Back

Cancel | < Back Next = Cancel

1970 498 1598 (Fax)
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¢ When the calibration is complete the software will automatically generate digital calibration
reports and save them on your hard drive. Click Yes to view them.

&3 Pocket Controller |Z||:,rg|
: I Fle Edit Wew Tools Help
1 7
View Reports? SE | _ itu® [y oF 4% 9:56 ok

Calibration Reports?

@ would pou like ta see the Calibration Reparts? @ Would vou liks to ses the

|:| Don't ask me this again,

| es | | e}

[ Don't ask me this again.

Mo

e The calibration report is generated with the following data.

{= QuickCal Calibration Report - Windows Internet Explorer E] Pocket Controller |"_||_ |
— ) - | E
1M | @ cvwin-situicalioration reperts\shasasainasase 2007-022 v | [ 43 | K| | [[#]- T
File Edit Wew Favorites Tools Help E EllE Edlt EIEW IDDIS HE“:

Google [Gl+ v Go 4 5 - Bockmarks» [ 212 blocked | % Check » 2 Settings~ A =

= l_ = #m@_ a4 EE_ @ —= ~ ;'r'.’ IInternet Explor B &% < o:56 [X
@ (28] o ownhalcoms The He.. [@Quickcm‘:aubration.“ x[ | B B - - Brewe - Qoo - ;
I_. T _I
fg‘ To help protect your security, Internet Explorer has restricted this webpage From running scripts or Active controls that could access your X £ ﬁle"lll'llull'BUIlt I foEDStDragE'\,F‘DEkE i @
computer. Click here For options...
F S
~ = ]

PH Calibration Report - | || PH Calibration Report —
Device Serial Number 45352 Device Serial Number 45352 -
Sensor Serial Number PP04623 Sensor Serial Number PPO4625 —
Sensor Mig Date 2006-05-22 — Sensor Mfg Date 2006-05-22

Method Quick Cal '

Action CANCELED Method Quick Cal

Status Point 1 NOT TESTED Action CANCELED

Date 2007-02-23 Status Point 1 NOT TESTED

Time 103106 Date 2007-02-23

Last Cal: 2007-02-01 Time 095601

Cal Points: 1

Point 1- Last Egl: 2/1/07 11:03:12 AM

. Cal Points: 1

o Stimulus = 7.00 pH Point 1:

+ Response = 8.00854 mV

+ Final Reading = 7.00 pH . _

+ Temperature = 23.0627 C Stimulus = 7,00 pH L
+ Slope = -58.7756 mV/pH Response = 2.002854 mY -
o Offsct=419.438 mV . el O i
@ 'f My Computsr F 0% - B
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e The Troll 9500 with reset and your dashboard will reappear. You then want to highlight the
Flow-Sense Wizard, and click Start.

P2 WinSitum 4.570
Elle Cptions Tools Graph Help

B = &

Mew Open Save

£ Pocket Controller |Z||:|E|
Edit

< Fulls... shaw..

Wiew Tools Help

Click *"*Start"" to launch Flow-Sense wizard. Orsslect a file beneath this folder to use
ard &z a template and click start from there.
Data; Ci\Win-Situ\DatalLowFlow
e Data Folder ; C:\win-SituiData
= &9 Onrline (1) : COM1-15200
= ﬂ 45352 ¢ Troll 9000 Professional XP - DWARDWELL
-—‘.-@ Parameters
_# Temperature
- Level (Surface)
7 Barometric
” PL:ORP
- PLipH
& P2 Dissolved Oxygen
& P41 Conductivity

- #2 Flow-Sense™ Data: \Built-i
% HFC-AL-BA-08-10-4-200

HFC-AL-BA-03-12-19-20
|-||:r'|..r_~.| .na.nn-o-ﬁ.l::n
*

4] N

& Turbidity Click "5tart” ta launch Flow-Sense izard,
@?g’stﬁ:ttew Yaltage r,select a file beneath this folder ko use as
a template and click start from there,
Start
- Start
Ready =] @

e ltis always smart to Verify Units, to make sure you are collecting data in the units desired
for your project and reporting requirements.

& Pocket Controller |:||:|fg|

i Fle Edit Wew Tools Help

By o* £ 9:57 ok

Yerify Unit Preferences [Z| Would you like to verify Low Flow

related Units settings in your application
preferences?

Ww'ould pou like to verify Lo Flow related itz
zettings in your application preferences’y

|Verify Units | | Continue

Yerify Urits Camtinue [] Dan't shaw this dialog again.

[ Dan't Show this dialog again
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e Highlight each parameter and select the units you want, then click OK.

£3 Pocket Controller, |Z||: |z|

i Fle Edit Wew Tools Help

7 ¢ | Pocket-situg By & € 9:57 ok

Ve rify Unit Preferences wioild you like to werify Lowe Flowe
e related Units settings in your application
preferences?
Wiauld you like o verifu Low Flow related Unitz
zettings in your application preferences’y
| Yerify Units | | Continue

[ ] Dan't show this dialog again.

Werify Units

[ Dan't Show thiz dialog again

o The Flow-Sense software will open

Flow-Sense™

! Fle Edit Yew Tools Help

Marme:
Port:

Baud:
Metwork: b

Sampling
Software

Find Edit... Delete
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e To be most efficient, you should collect all the well sampling logs, sheets and info from your
previous sampling events, then enter all the sampling project information in the Flow-Sense

well setup wizard sequence. First enter the Project and Site Information. Click Next>
(% Pocket Controller [= ][0 [X)

Operator Mame ! Fle Edit Yew Tools Help
|DMN'f ,}'- |Pruject Inforn % +F o< 10:01
Company Mame )

- Operator Mame
|In-5|tu, Ihe, |D,|:|.'.,.'.,.' |
Project Hame

Company Mamne

|LDW-F|DW Sampling
|IN-SITU, INC |

Site Hame

|Fu:|rt Calins, CO Project Mame
|LDW-F|DW |
Sike Marmne

||=c.rt Callins, CO |

| Hest > | Fancel | = Back MNext > Cancel

e Enter Well Information, Click Next>

Well Information

wlell D ! File

|Mw-03

Edit  Wiew Tools Help

w'ell diameter [in]

Well ID
|2.00 [0 |
Depth to water [ft] ‘well total depth [ft] Well diar [in]
B 25 200 |
Depth to top of soreen [f Depth ko water [FE] ‘el kaokal depth [FE]
[20 |12 | ‘25 |
Scraen length [in] Depth ko kop of screen [Ft]
|12EI |2':' |
Screen length [in]
|12|:| |

< Back Next > Cancel < Back Next = Cancel
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e Enter Pump Information, Click Next>

Pump Information

£3 Pocket Controller |Z||E|r>__(|

Pump Model/Type ! Fle Edit Wew Toos Help
|58rl\-1T f'l IPump Informe @ ot o< 10:93
Tubing type Purmp Modelf Type
|Poly |ssmT |
Tubing inner diameter [in] Tubing type
B |F‘OL'1" |
Tubing length [ft] Tubing inner diarmeter [in]
[0 ||:|.25 |
Purmp placerment from TOC [f] Tubing length [ft]
|22 |3':I |
Pump placement From TOC [FE]
|24 |
< Back | Newt > | Cancel | <Back  MNert >  Cancel
o Enter Pumping Rate and Drawdown Information, Click Next>
Pumping Information El £3 Pocket Controller |'._||E|[Z|

Final purnping rate [mb.min] 100
Taotal volume [mlL]

T T
¥ Usze auto calculated value = 4n o< ll].l.]4
Tatal Walume = Cup + tubing - sensors Final pumping rate [mLfmin] [100.00
Ezample:

File Edit ‘“ew Tools Help

. volume {cup+tubing) [mL) —
Cup_[i?_‘ﬂ EHFT[EugI:-EFBS'E o Use auto calculated value
-Dd 14 ml .
- Cond [13 ml] Waolume = cup (200 mL) + tubing (259.6 mL)
- Turb [40 L] - pH_ORP (16 mL) - DO {14 mL) - Cond (13
mL) - Turb (40 mL)
= Total Yolume
Measurement interval [sec]
Measurement interval [sec) I:‘ Use auto calculated value
[ Use auto calculated value 180 Measurement Inkerval is user calculated,
Measurement Interval is user calculated,
Stabilized draw down [in]
Stabilized draw down [in] n.ao0

< Back | Next > | Cancel | <Back  MNert>  Cancel
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e Select Channels and enter Stabilization Criteria. This information should be in your
sampling plan, but are listed below for help. You can enter the ASTM or EPA ranges here.
Currently, if you want to use a percentage instead of a range, you must enter a range and a
percentage, the program will default to the percentage. You can click on the Notes section
to see or write down any information on the sampling event. Turbidity is not listed in this
example, but the turbidity stabilization range should be +1.0 NTU or 10%. You should not
click Start until your flow and drawdown have stabilized. Once you are satisfied click Start.

e You can click the <Back button at any time to change your settings.
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Once you have started the Water Quality Parameter Stabilization Sequence, the following
information is being collected. The left column records the latest water quality parameter
reading. The right column lists the stabilization targets. The center column lists the current
stabilization value.

The software needs at least 3 WQ parameter readings in order to run a 3-point running
average, and calculate your stabilization values. The For sample set (A, B, C)
[(Max-Min)/A] X 100 = Running Average

Included on this screen is the start time of the sampling event, the number of WQ readings
collected so far, the total elapsed sampling time, and time left until the next readings are
recorded.

You have reached stabilization and can collect your groundwater sample once all the values
in the center column and less than the values in the associated rows in the right column.
Once this has been achieved, click Accept.
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e You can click the Graph button to represent the stabilization readings in a graph format.
The graph depicts movement away from complete stabilization.
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¢ Once you accept the data and stabilization, a Notes section will automatically appear. Here
you can input any info you want about the sampling

event.
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The Save As screen will appear, and your sampling event will be saved automatically by

(project, site, well ID, and date). You can also rename the file as you wish.

Save jr: |E} LowFlow j £ Eg-

SEIES

&4 Pocket Controller

i Fle Edit Wew Todls Help

}" |Low Flow Sam B &* o< 10:17 [ok

Low-Flow Sampling-Fort Callins, CO-Mw-03-2-23-2007 flo

File Marne:
|LDW—FIDW—FDrt Callins, CO-Myy-03-2-23-20C0

|  save Cancel

File name:

Sampling-Fort Calling, CO-kdY

j Cancel
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The data file is automatically logged under the Flow-Sense data folder on the Win-Situ
software, in alphabetical and chronological order.
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e To print up your groundwater data collection record for that well and day, simply highlight
the sampling event desired, then go to File, and click Export To Excel.

e Your data is converted into Excel, but In-Situ Inc. has developed a formatted template that
will organize all your data into one coherent data sheet. Simply right click on the data
spreadsheet tab in the lower left corner of the screen and click Insert.

EJ Microsoft Excel - INS29.tmp
E\Ie Edit Wiew Insert Format Tools Data Window Help
D& &Y 2R > | A2 b 2

i Snaglt window S

.
=
:
™
hy
=
I
(1]
]
B
| &8
b3

Al Lj =| INSTRUCTIONS: This is the raw data export format from the Win-Situ Low Flow Cell data file: Groundwater Sampling-Ft. Collins, CO-MW-03-4-21-
A B 2006.fla To Generate a report insert a new sheet based on a sheet template. See 'Sheet Terplate' and 'Insert a new sheet thats based on 3
1 [NETRUC _ON'Q'- This is custom ternplate’ in Excel help. An example termplate, InSituLowFlow.xlt, is provided by the Win-Situ Installation. You may copy this template
2 [ Operatar I DAV from the templates subfolder in the folder where YWin-Situ is installed to your Excel templates directory.

3 |Company |In-Situ, Inc.

4 |Project Na Groundwater Sampling
5 |Site Mame Ft. Collins, CO
B el D MyW-03

7

6 |pH Sensornstalled | Target Vali 0.2 [pH] Target Pec 0/[%]
9 |ORP Senslnstalled  Target Yal 20 [m¥] Target Pec 0/[%]
10 /DO Senso Installed  Target “al 0.2 [mogiL] Target Pec 10/[%]
11 |Cond Senslnstalled  Target Vali 200 [uSfcm]  Target Pec 3[%]
12 [Turb Sensi Mot used for test.

13

14_;Pump Mac Proactive 55
15 | Tubing Tyg Paly
16 | Tubing Dia 0.25 [in]

17 |Tubing Ler 40/ [ft]
18 Well Deptk 27 1]
19 [WWell Diam| 2/[in]
20 |Screen Lel 120 [in]
21 |Screen De 17 |[ft]
22 |Purnp Inlet 0[in]
23 Depth to ¥ 13[ft]
24 |Pump Leve 20[1]
25

26 |Final Pum) 100 [rL/min] |
27 |Stable Dra 4/[in]

_28'_Tma\ “olur Cup (200 mb) + tubing (386.1 mL) - pH_ORP (16 mL) - DO (14 mL) - Cond {13 mL) - PXD (24 mL)
28 Calculated  519.11 [ml]
30 |Actual Tot: 81517 [mL]

31 |Calculated 32 | [sec]

32 |Actual Me: 312 [zec]
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e A window will come up with your available Excel Templates, simply double click on the
InSituLowFlow template to create your data sheet. You may have to locate the file
“InSituLowFlow.xIt” in the "templates” directory located in your Win-Situ installationdirectory.

Insert
6 W 4 e
worksheet Chart MS Excel 4.0 M3 Excel 5.0 Preview
Macro Dialog

InSitulovFlow

K, Cancel
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o A formatted data sheet is created, that can be pasted or loaded into any sampling report.

"_s'-t.‘ Troll 9000 Low-Flow System
@' Inc. 04/21/06 ISI Low-Flow Log
Project Information: Pump Information:
Operator Name DAW Pump Model/Type Proactive SS
Company Name In-Situ, Inc. Tubing Type Poly
Project Name Groundwater Sampling Tubing Diameter 0.25[in]
Site Name Ft. Collins, CO Tubing Length 40 [ft]
Pump placement from TOC 20 [ft]
Well Information: Pumping information:
Well Id MW-03 Final pumping rate 100 [mL/min]
Well diameter 2 [in] Flowcell volume 519.11 [mL]
Well total depth 27 [ft] Calculated Sample Rate 312 [sec]
Depth to top of screen 17 [ft] Sample rate 312 [sec]
Screen length 120 [in] Stabilized drawdown 4[in]
Depth to Water 13 [ft]
Low-Flow Sampling Stabilization Summary
Time Temp [F] pH [pH] Cond [uS/cm] Turb [] DO [mg/L] ORP [mV]
Stabilization Settings +/-0.2 +/-200 +/- +/-0.2 +/-20
+/-3 % +-%  +/-10%
10:42:56 69.81 4.81 1.32 13.70 399.18
10:48:07 69.70 4.80 1.32 13.62 400.51
Last 5 Readings 10:53:20 69.62 4.78 1.32 13.51 401.53
10:58:32 69.53 4.76 1.32 13.43 402.39
11:03:46 69.24 4.76 1.32 13.42 403.03
10:53:20 -0.08 -0.02 0.00 -0.10 1.03
Variance in last 3 readings 10:58:32 -0.09 -0.02 0.00 -0.09 0.85
11:03:46 -0.29 -0.01 0.00 -0.01 0.64
Notes: Purge at 100 mL, at 5 minute intervals.
Total Volume purged was 2.3 Gallons.
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e Open up the Flow-Sense Data Folder and highlight the desired well, in order to sample the
well again on another date. All information recorded during this sampling event will be
reapeated in the future. Click Start From Template.

¥4 Win-Situ 4.0 - Home

File

® = &

Oplions

Tools Graph Help

& &

Mew  Open  Save Full 5... Shaow...

- /3 Flow-Sense Data; CiWin-Situ’,Data\LowFlow - =
F Brighton-LIS23-Mw-07-1-31-2006.Flo Company Name: In-Situ, Inc.
f Brighton-LIS23-Myw-07-2-8-2006.flo Project Name: Groundwater Sem
| Franklin County-Franklin-fi-34-3-22-200 cite Name: Ft. Collins, €O
f| Ft. Eustis-Mewport Mews-Mw-07-2-15-200 | | lell ID: MII-03
f| Ft. Eustis-Mewport Mews-MW-07-4-13-200
f @M-Plymouth-Mw-071-2-9-2006.Flo H Sensor: Inzstalled
H GM-Plymouth-M-07-2-7-2006.Flo ORFP Zensor: Inztalled
F @M-Plymouth-Myw-07-3-14-2006.Flo L0 Senaor: Inztalled
 GM-Plymouth-My-07-4-12-2006.flo Cond Hensor: Installed
 GM-Plymouth-Myy-07-4-13-2006.flo [Turb fensor: Not used for te
jharoundy sampling-Ft. Collins, i )
B HartFord-ol Sd-Mw-05-10-26-2005. flo Punp Model/Type: Proactive 53
) Hartford-0Ll 34-Mw-05-10-27-2005. fla ﬁ}ng E@Ef Enég
) Hartford-OU 34-MW-05-1-30-2006 flo miig L;;'llg“;h: - no
] IRP-Clis AFB-12345675901 234567590127 Well Depth: 27. 00

IRP-Ctis AFB-My-025-10-24-2005 flo Mell Driam: .00 .
| IRP-Otis AFE-Mw-020-10-10-2005. flo I, Tmm An ¥
 IRP-Clis AFB-MW-02D-10-21-2005. Flo 3 b >
| IRP-Otis AFE-Mi-02D-10-24-2005.fln
B orrim i aenoman fan oo A Anoe o _ Graph Start from template |
< *
Ready @
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These Guidelines are Federal and Regional Suggestions. Review with Local Regulator.
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