Water Quality Analysis Using AquaChem

AquaChem 3.7

Section Objectives
*Create a Database in AquaChem (Current session)
*Perform Data input and import (Future session)

*Basic Database Management (Future session)

AquaChem licenses managed by
Keyserver Software

» Keyserver License Manager Software administers 15
concurrent AquaChem licenses bought by OSMRE.

* When you double click the icon, one license at OSM is
checked out via Key Server.

» Key Server tracks users, use and standing time.

* Don'’t leave running, close program when not in use to
release the license.
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Water Quality Analysis Using AquaChem

Starting AquaChem

Double click this

i «<——  jcon to start
Aaualhern AgquaChem
370

Click OK when the
W0 Plasst ot save e sptwme nrring e a e Keyserver prompt

may be others waiting to use the software. |f this

software is left idle for mere than 30 minutss, you wil ap p ears

automatically be disconnected!

Starting AquaChem
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Water Quality Analysis Using AquaChem

Look in: |@Aquaﬁhem LI ﬁl

1 Backup Dogm hc3
achernclass HC3 Dogm2 he3

[#] ACHEMCLASS2HCS  [#)] junk HC3
achemclassdbagze HC3 navdata HC2
classhavdata HC3 testachemclass. HC3

Demahc3 Untitled HC3

File name: Open

i )/

Cancel

Fies of type: [ Database [*HC3)

[~

™| Open as read-only

Starting AquaChem

You will be prompted to open an existing database.

Click CANCEL.

In this exercise we
will create a new
project and
database.

The first step in designing the AquaChem database is to
define the parameters and database structure.

Creating a new

*From Menu, click on File, followed

*A New database Dialogue box appears.

Database

by New.

Savein | = AquaChem =l @lgl
Eemns
Navigate to your Bt
AquaChem Class S
Directory
or Fiename: | Save |
Create a new Save as lype: | Dalabase File [HC3) = Cancel I
directory with a I Ogen s saonly y

name of your
choice.
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Creating a new Database

P *Name your new

database file. Th
Save_in.laAquaChem j ﬁl a a ase 1 e e
SJbackun extension will default
[#] Dema.he3
to *.HC3,
Dogm2.h03
8] junk.HC3
File hame: | x Save
Save astype: [Database File (*HC3) =l Cancel I \ ok N
| Open as read-only .C IC SAVE w en
A - .
finished

In this example we used Achemclass.HC3 for the database name.

Creating a new Database

You will be prompted to use an existing database template or
create a new one.

Click the Create new
database template | =
radio button. N

/ oK I Qance\l

Select OK when finished.

TIP: If you are repeating the same database structure as a previously created
database, it can be specified during the data import process. This will save
you from having to build the database structure all over again.

TIPS Training Programs 4



Water Quality Analysis Using AquaChem

Specifying the Database Design

Use the Data Structure Tab
Click on FILE, PREFERENCES, Data Structure tab.

You will be presented with a dialogue box for creating a new database template.

Parameter Group

dropdown menu : 5
E CEE X
& L Source
Destination Window;” ™ 7 =g Window
Contains selected L - (Contains
parameters,currently = s it available
empty) Parameters
for each
group)
Guidelines, standards /
or Tolerance limits of
specific parameters. Option buttons

About Parameter Groups
AquaChem uses the following Parameter Groups

*Header Info (Site, date, time, project, geology, etc.)
*Physical Data (Field data, x,y,z coords, TDS, Cond.)
*Cations (+ charged constituents, Ca, Mg, Na, K, etc.)
*Anions (- charged constituents, Cl, SO,, HCO,, CO,)
*Uncharged Compounds (SiO,, H,S, CH,, etc.)
*Varia (Isotopes, Coliforms, Noble gases)

Available but not covered in this course
*PHREEQC Description
*PHREEQC Minerals
*PHREEQC Activities
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Selecting Parameters

Click on the Parameter Group
Dropdown Menu to view the

various parameter groups. In
this class we will work with the
first five parameter groups.

In the Source window are the
available parameters for each
group. Notice that Site,
Location, Date and Project are
selected and highlighted in

blue.

Parameters of interest are
moved to the Destination

Window by selecting them and
copying using the “<” button to

move it.

» Click on Site in

the source
window.

Hold down the
Ctrl key, and
click Location,
Date, &
Project.

 Dntriaboon [k ]

Selecting Header Info

Fis
Ol @ @lsl > olo|o|ols E

Parametes Group

~ Sinstn [avalabie psmrontees]

4| 4
Diplaylabel [—

LRV —

Fomuda Weight [

Chge r

Display Fomat lﬁ

Guidsing and Toliance Levels
Reomareaied Tudolrd

Upperimt [~

[ |

Redeirren

=
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Header Info

You should see the Header Group parameters highlighted.

Fla
S T I E T

Funnentot Gty

Destraten mathie]

Wb ik

| el s v e

' :

Click on the “<” button to move highlighted items into the
Destination list.

Database Field Names

The Destination List will be used to define and save the database field names, This
information is contained in the Mask file with an extension *.MSK.

E T O ESEIE EELEE

Pasmete s T |

Destingion maslic]

T Guidelne and Telerance Levels-
Fecommended Tolmated
Uk [ [
Lowerkst [~ [

Fiefeence

——

i)

O e —
UL R ey

it ——

Gowe [

- PHREEQC thermodgmamic databisse

| o

You should now see the Site, Location, Date and Project in the “Header Info”
Destination window as shown above.

4
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Parameter Re-arrangement

Parameters in each Group can be Rearranged using the T and
{ icons directly below the destination window.

» Click on the parameter Elz_igbgﬂﬁlslﬂlgmm E o
you want to re-order and e Sttt
move it up or down using = o
the Tand 4 arrows\L - };
directly below the (@D

. . . Doplay Lol [ Deplwbabed [
destination window. ~

» Selected parameters can
also be removed from the
list using the “-* (minus)
key at the bottom right of
the Destination window. il

Re order Project to the top of the list as shown above. Click on Project, then

click the T 3 times. Your Destination Window should display as shown
above.

Parameter Re-arrangement
The Header Info group should now appear as shown below.

Fie
D 3 &M X E[DI:IEQ}E]
Paeis G20 T | =

Source [avalibie pameter|

il

Each of the other Parameter Groups is defined by selecting the parameters
in the same manner and re-ordering them as desired.
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Physical Data

Now add Physical Data parameters to the Destination
Window and Mask file.

¢ Select “Physical

Data” in the 3
Parameter Group -
dropdown menu.

. Se|eCt X, Y, & FlOW Ditgly Lokl
from the Source list.

e Transfer these
parameters to the
Destination Window

. Peferarce.
using the < button. |— |

Physical Data

The Physical Data parameters have been selected and
moved to the Destination Window.

Notice the units for Flow are
mé/hr. Change these to

read: Vol Flow (GPM) in the
Display Label window. 1K1 EEE

Uppmist [ |I— vl [ [
Lomiet [ - Retierce
Fiterores I
e et | et | X s-\--r.-:|-'J
a
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Cations

Cation parameters are selected in the same manner.

| Dl=(] slalx6jeslas)E 1
[ | =
+ To select multiple Pt [
parameters, hold down the ' £ 3 B
‘CtrI’ key and click on Na, = - i
P_(, Mg, Ca from the source ! el e " »
IISt | Dby Labed. [Cor Diplaplabal [
Inkeinad Name ’[,_ Intstrial Nashs: ,_
T Fommswent [51
* Use the < button to cel— e
transfer these parameters e pp 2 [REm U
to ghe desdtlnattt:on window oy ] ——
and re-order them Grais [—| [ patsess
. sacserce [Denctive cf tr EEL oo e qualty of water for Faman.
alphabetically to produce e e st g |
the above screen. — =
- . o

Anion parameters are selected the same way.

. Selec'F and a_dd the 'g'“ e
following Anions: Cl,  rumases :

vt - =l
804' HCO3, NO3, I-n-snsimlmsklinl s.ll-lnll[w\iabhlmmkl
COs. e
o el s
e
* Re-ordering these 4 ¥ ST |
parameters T e —
H Irnamsl Name. "|7 lrremal Namme !7
alphabetically e — i —
produces the screen = o= G
shown at right. coe = ! o e T Lo il
Guideine and Tokerance Levels — Recommendad Tokrated
Recommended Tolsed Ugpeeimd 25 .
T el B Lokt [~ [
Lowecknd [ [ Relsience
rce. Diectve of the EEC on the qually of water for human
‘ ;n‘mﬁ;ﬁmhwﬂwyn Tt human I:oﬂiumvoﬂ 1990
Help Lancel Load Teat Save & Gut

| o

7
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Uncharged Compounds

AquaChem has the capacity to add uncharged compounds to
the database in addition to Cations and Anions.

¢ The default database

) Hew databare lemplate C:\Progeam Files\Aqualhem\newdema M5E

includes a number of Prm—— T
constituents such as Al | o SoprtFiais amien|
that are not always

uncharged.

¢ Switch to the Ay

Uncharged compounds
list using the

Parameter Group
dropdown menu.

e Scroll right and look at
the various parameters | |
included in this group. [t | oo | uom | || ton | |swmsca

Varia

AquaChem has the capacity to add other
compounds and constituents to the database.

e The Parameter Group
Varia contains 2 New dotabose lemplale G \Propram Files\quaChem\nowdomo W5K
miscellaneous L] ke z

Destination (maskfe]
parameters such as
Fecal Coliforms, radio
isotopes, herbicides
and Noble gases.

e Click on the Varia
Parameter Group
dropdown menu.

Guidelne and Tolerance Levels
Recommended Tolersted

Uppecknt [ | [
EE o —

Reference

(

s | ot | tom | 1ot | semt]

* Look at the various /
parameters included
in this group.
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Testing your Database

Use the Test button at the bottom of the screen to
preview the data input form

3 Hew database bemplate C\Frogeam Files\iqualhemnewdemn M5SE

Parssrn G I —]
You can test your ~ Dinstristion [maskin] ; 5.-.-=|...ma..u-m<m|
database structure at &
any time by pressing = &
the “Test” button. IR - ’ ”
T Displey Lokl |
This loads a sample oy
. Fomua'Weight [c7000
data input form —

based on the design
you've selected. e Uppetet [

If the design is
suitable, click Close. (e | el | bt | fen | swesca

Saving Your Database

Use the Save & Quit button at the bottom of the screen
to save your design and quit the Data Structure Tab

C“Ck “Save & Quit” to 2 Mo dlitabisn template C \Progsam FilesAual hembsswmdnso MSE
save the structure you
have created so far.

When prompted, click
“Yes” to confirm the

save. e, [5——

EIENS = a

An empty database

Active Record list will I':
be displayed similar to L [ [
the following screen. ,“‘"— |

TIPS Training Programs
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The Active Record List

N AquaChem [.\wgmm I'l\n\Aqu-)l:hl:m\achtm:la::Hf.'.'l
The empty Fle Becads Seclion ispats Graphics PHREEOC Window Hep
Active Records
Display is shown
at right.

Location Date

Indax #Growp

Notice that the
items in the
“Header Info”
group are listed
across the top.

The order of
these headers
can be modified
using the Startup
Defaults Tab. | : o

Adjusting the Active Record List Display
The Headers in the Active Records List Can Be Modified in
the Startup Defaults

¢ Click File, followed
by Preferences.

. The Preferences Startup Defaults | Yhemometers | Calculations | Data Stiuctue |
dialogue window - Staitup Defaul
opens in the ~ PHREERE themodynaic defabase——— —Schaclier Plals
Startup Defaults [E\PROGRAN FILESWAEUACHEM PHREEDE DAT L] || || Meimm numbe of S choeler
Paramelers 0
Tab.
~ ) -
|- Riecord List Column: - Approsimate Yalues [/42]

. The Record List BETEneT Length |« Paosition of record index {+ Ignore approximate values
COIU mns are Used _< Froject 12 {+ Last column with araphics and caleulations
to define the order Site: 12 ® Fict gl " Don't ignore approsimate values

) Location 12 = >70 ar <10will be handled as 10
and width of the i
database headers
that appear on the
Active Records List. [ Sort date inrecord list: The date
will appear a5 Y 7YY MM.DD

format i the recordlist
independantly an the spstem

« Parameters may be date seltings
reordered, added,
or column widths

modified. Save I Clase Help
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deleted by clicking on it
and hitting the Delete
key on the keyboard.

e To add a parameter
Double click in the
Parameter column of the
row where you want the
parameter placed. A
drop down menu
appears from which
parameters can be
selected.

second column of any
row to change. Enter
the new column width
over the old.

* When finished, Click
Save, OK, & Close.

« Any parameter can be T\

i Preferences

Startup Defaults | Thememeters] Caleulations | Data Stuctue |

Adjusting the Active Record List Display

= Startup Defaul

- PHREEQAC thermodynamic databa:

>\ C:APROGRAM FILES\AQUACHEM\PHREEQC.DAT

- Sohoeler Pl
= Masinum humber of Schasller
Parameters: 0

=Ngoond List Coluri

A Date 10

: oK :
* Toredefine a C0|um/n’/ |
Wldth, C|ICk |n the W Soit date in record list: The date

will appear as Yy DD
fiarmet in the: recordlist
independantly on the system
date setfings.

Parsmeter || Lenatn Position of iecord index
Froject s £+ Last column
Laeflon

—Approdimate Values (/5]

£ lanore appiokimate valuss
with graphies and ealeulatians

£ Don'tignore approsimats values
510 o <10 wil be handied a5 10

}~

/CSM [ i | [ ob

[D

* Select the radio
button: “Don’t ignore
approximate values”
This allows
AquaChem to handle
less than detection
values. The other
selection ignores “<*
or “>" values.

* Select the check box:
“Sort date in record
list” to list samples
chronologically.

s Preferences

Startup Dafaults | Themometers || Calculations] Data Stucture |

More on Records List Display

—Startup Default

~PHREEQC thermodynamic dataha:

|G PROGRAM FILES\ADUACHEM \PHREEDC.DAT

=

- Schoeller Plots

tagimum number of Schoeller
Parameters: 10

i~ Record List Column:

Parameter
Project

@ Last el
€ First column

Site 12
Location 30
Dats 10

4| ¥ ]

Sort date inrecard list: The date
A will appear a3 V7Y MM.DD

format in the recordist
independartly an the system
date settings.

of record index

- Approsimate Valuss [¢/5)]

! lognore approsimate values
with graphics and calculations

™+ Don't ignore approsimate values
>100r <10 will be handied &5 10

Save Cloze I Help

TIPS Training Programs
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Active Records Display

i1 AquaChem - C:\Program Files\AquaChem\achemclass. HC3
e Recods Selection Repots Graphics PHREEAC Window Help

a I E S EEEEEE EE]

1] e
§l 0 active records

Your Active Records | oonect Locataon Date  Index frow
Display should ! =
appear as shown in '
the figure at right.
Notice the new
column widths are
displayed.

Adding Parameters From List

Users may add or delete any fields from each Parameter Group using
the Selection Box of Available Parameters.

i Preferences

* Click File, followed
by Preferences,
and then the Data

Startup Defaults || Themometers | Calculation Data Structurs |

— Parameter Description

Digplay label IMQ”—
Structure tab. ereinane fre——— ﬂl
Farrnula weight IW Ea\culalel
* Click the P button (heiae E
to select additional B |

parameters from
the default list as
shown below.

- Guideling/T olerance |evel

Recommended upper limit  [30
Recommended lower limit
Tolerated upper limit 50

@EF-‘ Tolerated loveer limit

I Cations Reference

Directive of the EEC on the quality of water for human
Li Ca consumption, 1980
St
K. n
g Fe
4

Test | Save | Cloze | Help |

TIPS Training Programs
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New parameters

* Click File,
Preferences, &
Data Structure
Tab.

e Select Cations from
the Parameter
Group dropdown
menu.

¢ Click the “+” under

Adding New Parameters

may be created using the "+ button.

A Preferences

Staitun Defauls | Thermometers | Caloulatio

(- Parameter D

Displaylatel  [Con sy
Intemal name  [Ca

Fomulaweight [anos | Calculale

Charge 2 |

Display Fomat ,h

- Guideline/Tolerance levels
Recammended upperlnit [o0

the Destination
Window. A new
parameter is
created as shown
on next slide.

Recommended lower kit |

Tolerated upper Emit I
Tolerated lower finit I
Reference

Ditective of the EEC on the quality of water for human
consumption, 1

Test Save Close: Help

Fill in the Dialogue boxes for
Parameter Description as
follows:

*Display Label = Label used in\
the data input windows.

eInternal name: Name used by
AquaChem to locate data from
fields for internal calculations.

*Formula Weight: is the
numeric value of the molecular
weight where applicable. Click
the [Calculate] button to
automatically calculate the
molecular weight.

*Charge: Numeric value for the
valence state (where applicable)

Adding New Parameters

Once a new Parameter is generated, Parameter
information must be entered.

Always Positive. /

«Click Apply to update the
information.

A Preferences

Stailup Defauits || Themometers| Calculations ~ Diata Struciure |

- Parameter Descriplion

Parameter group m
Display label ﬁNEW Apply |
Internal name  [#MEW
Fomula weight Calculate
Charge [—
Display Farmat 210 -!
7 Guideline/Tolerance levels
Recommended upper fimi ’—
il ﬂ d 1' ﬂ Recommended lower limit
Tolerated upper limit ’—
Tolerated lower limit
Reference
/ Test Save Close Help |

Guidelines, Standards,/
and Tolerance levels for
specific parameters may
be entered here.
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Index Number & #Group

* The Index is a unique database The #Group column is

index number that AquaChem used to assign unique
internally assigns to each database symbols to groups of
record. records (IE: a unique

symbol for each

E 1455 active records Sample at one

Project Site Location Date .

location.)
CASTLE GATE E-20 Price River 08/17/1983 .
CASTLE GATE B-20 Price River O08/27/1381 e In the Active Record
CAETLE GATE E-20 Price Riwer L0/07/138Z .
CASTLE GATE E-z20 Price Riwer 10/11/1378 Display shown at left:
CASTLE GATE E-20 Price River LO0/18/1983
CAZTLE GATE E-20 Price River LO0/28/1380
CAETLE GATE E-20 Price Riwer L0/23/1381 .
CASTLE GATE E-20 Drice Riwer 1Z/03/1981 - BC-1 has been aSS|gned
CASTLE GATE E-20 Price River 1z/13/1978
CAZTLE GATE E-20 Price River L2/21/138Z to Group (01)
CAETLE GATE E-20 Price Riwer L2/23/1320

CASTLE GATE
CASTLE GATE
CASTLE GATE

E-& Price Riwer 0171151978
B-& Price Biver 070471981
E-5 Price Riwver 0270871973
CASTLE GATE EB-£& Price Riwer 0Z/1371920
CASTLE GATE E-5& Price Riwer 0Z2/1571973
CASTLE GATE E-5 Price Riwver 0271571982

E-5

E-&

E-&

E-5

E-5

- BC-2 has been assigned
CASTLE GATE Price River 0Z/24/1983 to Group (02)
CASTLE GATE Price River 03/04/15932
CASTLE GATE Price Riwver 03/08/1978
CASTLE GATE Price River 0371371931
CASTLE GATE Price River 0371371935

Records are sorted using the first column of the Active Records Window. In this
case, the Project name was used to sort the database followed by Site.

This Completes the Process of Assigning the
Database Field Names & Specifications.
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