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Water Quality Analysis Using AquaChem

Types of Files

e Essential AguaChem Files:
— The Database File (.HC3)
— The Mask File (.MSK)
— The Database Configuration File (.CFG)

* Files created and used by AquaChem:
— Spreadsheet Report File (.RPT)
— Graph Configuration File (.GRF)
— Print Template File (TEMPLATE.TXT)
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Water Quality Analysis Using AquaChem

Database File - filename (.HC3)

omposed of individual records

5 [ 2
DEInsamplen/ [ste Date: [pH  Joord Jms Jwa [k Mg Jca [wn JFe [F o [sos [Hoos [co
1 [mc1 P Midcontinent 5A0A393 825 1&5 110 288 0 18 87 0 i 15 @ 0
2 [mc2 Midcontinent 90393 826 5700 4960 1600 137 293 358 0 il a0 2200 130 0
B Midcontinent 901393 864 SEO0 | 4390 1E1D 133 302 100 0 il a2 2250 1240 10
e Midcontinent 90393 829 1100 775 204 24 153 418 0 il 14 3w 240
s [mcs Midcontinent 91993 8BS 2100 1630 494 45 144 B2 0 il 2 F0 4w 0
& |mcs Mdcontinert 901993 722 | 1250 | 845 | 953 31 485 147 | 2 i 49 180 | ss0 (0

Every record composed of header
info. (Location, Date, etc.) and user
defined parameters

Database File - filename (.HC3)

Database can contain unlimited
samples

Data can be hand entered or
imported from a tab-delimited ASCII
text file
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Water Quality Analysis Using AquaChem

Maskfile — filename.MSK

Database structure defined in
maskfile

Maskfile — filename.MSK

List of all parameters in the database

Measured values I Modeled valuesl Calculated values I

™ Bamele s represeniativs for this s
Headear ﬂ Physical Parameters ﬂ
SamplelD) WC-5 (m)
Siter Midcontinent Mine Him)
Location Resdstone, €O z(m)
Date 2191993 Head (m)
Aguifer geology ol Flow (m3h)
Lithalacy Dutch Creek upstream |x| [Ph .51
ER (mv)
Sample temperature (°C)
Frrmatinn tamnarsh wa (7 Ad]
Catians | mg ﬂ Anions | magh ﬂ Uncharged C|megl H \aria H
Li+ B Altot 0 180 (SMOWY
Na+ 434 =8 2 A tat 2H (SMCY
K+ 45 Br- P 345 (%aCD)
Mg+ 144 B H25i03 1806504, Sh
Cat+ 262 504- | 770 H3BO3 Trit (TU)
Sre+ HO3- coz 14C (%mo)
Win++ 0 hO2- o2
Fers 0 HCO3- | 470 hz
HiH4+ 03— |0 CH4
Bat+ HzS
In++ 0 =l =] |ca = =

LClose Save << ‘ < | > ‘ >3 |
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Water Quality Analysis Using AquaChem

Maskfile - filename.MSK

AquaChem parameters are grouped
HEADER(site, date); PHYSICAL DATA (pH, temp.)

CATIONS (Na, Mg, K); ANIONS (Cl, SO,

UNCHARGED COMPOUNDS (Al, Si0,); VARIA(bacteria, isotopes)

PHREEQC DESCRIPTION, MINERALS and ACTIVITES

Displaplatd [ e
e —— 2|
Formds el 15555 Calodsn

Charge h

Displa Fomat [z o]

Gitidelre Tolesznce evels

Fiecommmrded o it [~

ﬂﬂ j ﬂﬂ Fecommerded bwer bt [~

Tabsratnd s ik e

Tkl b |

Plefererce

[Ciometom od tht EEC orthm epaslty of vastes ox Fusrime
cansumphan, 12000

Each parameter has related descriptive values

Maskfile — filename.MSK

Display label; Internal name; Formula weight;

Recommended upper and lower limits; and Tolerated
upper and lower limits

Stahup Disfouts | Thesmometers| Caltulstions  Diota Steuchar |

i Pasein gom [Ty g [[iooeleils =

Z Displaylabel [T Baply
e T
i bs T Inteensl name [,
: ':’.n ;‘n Fossmds wonghl (3 085 Cakculsts
2 Chags E
pan Dl Format r‘.. .|
Fe
:’II’H Guidelre/Tolerance kevely
. | ] Recormmersded w117
ﬂ iI jﬂ LI Reecommerded ke e

Toimated uppes bt 3

Tolorated kowser lmit

Heteence

Dieestive: of the EEL on e ity of water 1o human
conmmplion, 1980

o] e o] |
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Water Quality Analysis Using AquaChem

Database Configuration File
filename.CFG

e Contains start-up conditions and
coefficients for most calculations

e Calculations are performed in the
AquaChem code in a specific order,
for example:
— Default map file
— Number of Columns in record list
— Calculations related to PHREEQC

Spreadsheet File (.RPT)

e Contains indexed references to the
database parameters

* Default file (DEFAULT.RPT) is set to
display every parameter in the
database

e Can be customized and saved
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Water Quality Analysis Using AquaChem

Graph Configuration File
.GRF

» Contain the entire configuration of
graphs

» Created by choosing File\Save
Configuration from from the Graphics
Menu

* Only graph configuration is saved not
actual graphics file

* Every change to the data or to a record
will be updated next time file is loaded

Print Template File
(TEMPLATE.TXT)

* An ASCII formatted text file
containing the settings for various
print templates available

* File can be customized using the
graphical tools provided in the Print
Options or you can edit the
TEMPLATE.TXT file (not
recommended)
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Water Quality Analysis Using AquaChem

Interface Layout

Parent Window

i) AquaChem - C:\AquaChem\midcon. HC3

Menu - Fie Edit ‘Windows Help ~
options —'—'—'—‘D“ B5| wlsjal <

Buttons

M[=]E3}| = General Information:MC-6: E

Measined values | Modeled values | Caleulated values | —

I~ Sample is represantative for this ste e
Input —— = Text
SamplelD et Mld;nnt}nentDIhnE
. " . anpling Date .
Window Window
ocetion edstone, e . -
Date. QMO 993 .
AEUILY F6. 5 Close Save Frint < > 3>
Litholooy Refuse pile pipe di =
: et =lofx]
i (=] MC6

SampleID Date WIYPE Na ol

Mc-1 2/10/1993 Na-Ca-HCO3

ne-z 9/10/1992 Na-204-HCO3 L] LIS

nc-3 2/10/1233 Na-504-HCO3

Hnc-¢ 2/10/1933 Na-504-HCO3 nMa 504

MNC-5 89/9/1993 Na-304-HCO3

NC-6 5/10/1993 Ca-Na-Mg-HCO

/ - /

— f
Record List Window Graph Window

Let’s Get Started!

_lal x|
_—— _ aTE _ ___
Lookin: [ AquaChem -
= 1 BACKUP
) [ie] bitsvi
History [=]BITSUIR
7 (] Demo
kﬂ B[ pp—

=}
2
=

S

B 2 - Click “midcon”
data set

[ )

=
=
=]
g
g
2
Ef
2
E

AU

=

Z

™ o
A 2
17l £
£

File name: [Fridon

Lel Le|

Files of type: [Database [*HC3)

Cancel

|

| My Network P

41’&*3 - Click on Open

I~ Dpen s read-orly

1- Click AquaChem desktop icon
and wait a few seconds
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Water Quality Analysis Using AquaChem

Main menu selections

Buttons Parent Window

" AquaChem - C:\AquaChem\midcon. HC3
File Fecords Selection FReports Graphics PHREEQC

sEEINETERESEEEEEE

a —o]x]
amplelD Site Geology WIYPE Index HGroup
| HMidcontinent Na-CaHCO3 0001 (01}
MC-2 Midcontinent Na-304-HCO3Z 000z (0DZ)
MC-3 Midcontinent Ha-504-HCO3Z 0003 {03}
MC-4 Mideocontinent Ha-204-HCOZ 0004 (04}
MC-5 Midcoontinent Na-204-HCOZ Qoogs (o0&}
EC—E Mideoontinent Ca—Na—HH—HCD3—S 0006 (06]

Record List Window will always appear when you
open AquaChem and will remain open as long as
project database is open.

Record List Window contains summarized
information about every record in the database.

Record List Window can be modified

Modify Record List Window

5 ; B x|
= AquaChem - C:\AquaChemimided : ; : E
| Colendstions il

File Becords Selection Repots Gre 1

om 5 . . Sloshus Ddanss

PHAEEQE ihemodpmamic dlabase Schoeller Plots

G 1. Click File _

Close: I = :mmm Pusmbet of .l..;:,-l-v

Save as e ameter fe

Impart ASCII (071595 Fieioad Lt Cobarrr: Agpamamaln Viokas [/

Export ASCH L0/1233 PPosition of recosd indes F Igrane mppmemanatn vk

L0/1993 i Lant cobamn vt gragtuct and cakulations

Frinter Setup hos1933 Pt cokumn e — .

Preferences p/1833 90 or <10 will be handied a 10

Compres@Patabase  [F0/1593

™ Sort dete in recosd list: Thefdate
vl appee a0 VY MMID
Inemal o the tecoist
on the offitem
e settings

2. Click Preferences

/
3. Click “P” parameter button

Make sure entire
window is visible

4. Make changes - drag & drop into 5. Click Save
“Record List Columns”
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Water Quality Analysis Using AquaChem

View as Spreadsheet

Displays active samples in a spreadsheet format

2V AquaChem - C:\AquaChem’midcon. HC3
Fie Fecods Selection Repots Graphics PHREEGC Window Help

-‘ AguaChem - C:\AquaChem\midcon.HC3
File | Records Selection Feports Graphics PHREEQC “Window Hel

o E;{* S|al=lE

c-1 o] £
[ - 5 Spreadsheet Settings
c-1  [View a3 spreadsheet -Ca-HCOZ 0001 (01} o X
c-z  [Search wF  [-204-Hco3 000z {0z} oy || Settngs Dptions
R -s04-HC03 0003 (03} ooe Columns ﬁl P Fiked Columns: [1
c-4 opy -504-HC03 0004 (03] e SamplelD
E=8. [ Delete s Ste s
-6 | Undelete -Na-Mg-HCO3-S 0008 (06) Tocsinl "
e it g/l E
Representative »

Geolagy
Lithwolagry
Reference

L=
LA =Y
1. Cli(:k ReCOI'dS save | Lo | oK Cancel

L<

|* "FEEEEFE

2. Click View as spreadsheet 3. Change “Settings”
asneeded  , )ick OK

Note: The spreadsheet settings can be saved
in a reportfile. Click “Save” and name file.
Click “Load” to load saved view when needed.

Spreadsheet View

-‘ AquaChem - C:\AquaChem\midcon.HC3
File Edit Record Taoks ‘Window Help

D> (@] 5 8] [ o] o
1 2/10/1333 Na-Ca-HCO3 0001 (01)
z /10,1993 Ma-204-HCO3 oooz {0z}
>
DEIR[Samplsip__ [Site Location  |Date e Joond [0S [ua [k mg  J€a  [Mn [Fe  [Ba  [Zn  |cu
1 MC-1 Midcontinert | Redstone, Ct 94 0/19593 825 185 10 289 o 19 87 o o
2 |mcz Midcortinent | Reclstone, CSAD/1983 | 626 | 5700 4960 1600 137 293 358 O [ [ i
3 MC-5 Midcontinert | Redstone, Ct 94 0/1983 864  5B00 4890 1610 138 302 100 o o o o
4 |wics Midcortinent | Recstone, G 9AD1993 | 829 1100 775 204 24 (159 #E 0 [ [ 0
4 MC-5 Midcortinent | Redstone, CU 984993 851 2100 1630 | 484 45 144 262 0 o o o
MC-6 Midcorinert | Redstone, €t 9H 01993 722 | 1250 645 | 953 435 20 0 0
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Water Quality Analysis Using AquaChem

Show Subset of Database

ﬂ AquaChem - C:\AquaChem\midcon.HC3

File FRecords | Selerctiongiiaalimianbics PHAFEAC window Help

Dlslg| SwA o |mlE 2. Click Selection

Omit all

Iwert Chl+R on menu

sample1  Dnmitselscted  Chikdl "Wmup
Omit not selected  Chil+M

ne-1 =-Ca-HCOZ UuulN H H

nc-z Save a-804-HCO3 000z toE) —3 C' k O t s I t d
nc-3 Open a-304-HCOZ 0003 (D3} . 'c m' e ec e
mo-4 - 804-HC03 0004 {04}

MC-5 Assign Symbol - 804-HO03 0005 (05} on pu" down
ot — 7 T —

57!{.;{7%0375 0008 (06)

-‘ AguaChem - C:\AquaChem\midcon.HC3

File FRecords Selection Reports Graphics PHREEQC ‘Window Help

1. Hold Ctrl key and D@ &|alx|8|s|s|8lsl
.
select samples to omit = -

SampleID  Date WIYPE Index fiGroup

with arrow key HC-4 371071933 Na-204-HC03 0004 (04)
HC-5 3/9/1993

Na-504-HC03 0005 {05)
HC-& 871041533 Ca-Na-Mg-HCO3-8 0006 {0&)

4. Subset

Assign Symbols

Assigns symbol shape to samples for graphing

-‘ AguaChem - C:\AquaChem\midcon.HC3
File Records | Selection Reports Graphics PHREEQOC ‘Window Help | ‘ ‘ ‘ | | ‘ ‘ | | ‘ ‘
2 haw All Crly E
s [=21=] i | |
Ot all R
Irvert CtrhR SampleID Date WIYPE Index HGroup
Ot selected  CtrkO Index HEroup He-1 9/1071393 Ha-Ca-HCOZ 0001 (01)
Omit not selected  Ctil+N He-2 971071993 Na-804-HC03 000z {02)
i Bo01 1513 He-3 9/10/1993 Na-g04-HCOZ 0003
I e
Open = - -804
" 4-HEOS GEEE GUD -5 9/10/1993 Ca-Na-My-HQO3-8 D006 (06)
04-HCO3 0004 (04} 7
Asign Symbel 04-HCO3 0005 (05h
2/10/1993 —Ma-Mg-HCO3-5 0006 (06)

1. Click Selection

2. Click Assign Symbol

or right click on - .
sample record . Click Assign for each

4. Click Close sample or sample set
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Water Quality Analysis Using AquaChem

Creating a New Database

Close Current Database

Click File and Close Click File and New from main menu

ﬂ AruaChem

FilF Window Help
Bl “waChem - C:\AquaChem\midr—.a HC3

New
File Records Selection Repg Graphics  PHREEOC  Window Help
New g -

Open

1 mideon. HC2
Closs
Saveas )
T (o)
Imipart ASC -
i =] 3 SampleIDd Date WIYPE Tndex
Expart ASCI
WIYPE Index

Piinter Setup

371071555 Na-ca-HCOS Q001 (o]
TIEIEET 3/10/193% Na-204-HCOZ 000z (07
Compress Database 3/10/1983 Na-204-HCO3 0003 (0%

9/10/199% Na-$04-HCOZ 0004 (03
il el 5/3/1953 Na-304-HCOZ 0005 {0

He-¢ 9/10/199%

Ca-Na-Mg-HCOZ-2 0006 (0%

Creating a New Database

1K)
Savein | AousCrem -] & cf BB
2l 2. Use Demo.msk for

| e |j‘ database femplate

i Database Template : o [=] T

& Copy an ssisting deflabase template

| '
" Create new database template

- Click Save
Name File o | e

Click OK

Note: Itis recommended to use the existing

database template provided in demo.msk when first
starting to use AquaChem.
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Water Quality Analysis Using AquaChem

Creating a New Database

Can add new parameters to your database by editing
the existing mask file

]
1 Caeudabens |
i i P 3 e = | Puameie Desciptin
Click File and Preferences : g |fomemten 5
5 [ TS
X8 - alhem - U\ Aquall hem\example HES Fomuameght [
[FHREEDE Descrptin o -
[FHREE T Mineisks - Oiuplay Foumat [ ]
Open
Cose Guidl Tobseanc bevels
S | Feconmended ipst it [
Import ASCIH 2 I | Fimcurersin ke it
Exget ASCI r—
Pirkes Sehip 1 Tt b bt
Corrpeess Dotabiaie Rdsesncs
1 mideon HC3
Ten | swe | o | wew

Changes can be made under “Data Structure” tab
using pull down “Parameter Group”

Creating a New Database

Click Test anytime o e e
to check any = " [ 3
changes made = £
n Hiend (mi)
¥ xﬂnw(nﬂm]
Eh (=)

[ r——r—

] — j Bncne [mgh ﬂlgmurﬂt’cm j Varia ] j
. F- ot |
o ™y 7] |Cl A bt (SO |
. or- P M5 (R
[ Phynics ] ) e
- e 3 | HXSH0D 1 BOCS04, Sk
arserns 50u-- =5 Tt (T
™ L!;;wg-d.—m\nm-. boc coz 14C (%mod)
L [PHREEOC Deserplan P02 (02
- [PHREE QT Mineiak: - HCO3. (3
| COG- (CHE
HOS
N = 2 = [ = i
Cloge

Click Save to save changes
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Water Quality Analysis Using AquaChem

Adding Data to Database

Using “Input” Window

Click Records

;) AquaChem - C:\AquaChem\example.-HC3 - [Sample 2]

¢~ Record Edit Unit Caleulate ‘window Help

i AquaCh.m - C:\A' juaChem\example. HC3 OE@EEXE 28 lw_smm e | s

Filz | Records Selecfon Reports Graphics PHREEGQ!

Messured walues | Madsled values | Calculated values |

New M
& Edit SILSILE IR I~ Sample is iepresentative for this site
Wiew a3 spreadshest r—— =] [Physical Parameters =
—
Search Cul+F SamplelD Y(m)
= Ste Hm)
o D actve recordd
= D active record: NeEae —
Delets mpleId Sl [ — Head (m)
Undelete Aauifer geology Vol Flow (m3h)
Fepresentative » Sico a0
Eh (m+)
Sample temperaturs (°C)
Formation temmnarstire (01 L=l

Cations | mail i‘ Anions | mad i‘ Uncharged C[mgA H Warla H
H {3 H d b3 Li+ F- Altot 160 (SMOWY)

Click “Header o o

K Br- F 345 (%eCD)
box and e nter Mg+ I- H25i03 160504, 5

Carr S04 HIB03 Trit (TLy
H H Sres NO3- coz 14C (%mad)
information 2

Fer HCO3- N2

NHd+ CO3- CH4

Use <enter> to = L e s s
advance cells oo | s | ] o]

o

Adding Data to Database

i} AquaChes - C:\AquaChem\example,HC3 - [Sample 3] E

Dt o [yl [ = Click Record
e and Save to

P s ppe— g save the sample
£l i data
u"‘: mw .
e — M — Click Record
En ()
| e .| and New to add

=] [asione [moh =] [unchanged clmon =] [wana =]
C A = S|l H next record
{=l | As ol 2H CSWCWY|
Br P J4E (%LC00
- larsae) 1000504, 5
S0 H3A0G Tri (TL)
NC'3- 02 14C (Bmod)
MO (02
HCO3- 2
GO [CHe
= _———CIick Save and

oy ——F———++—Close when
done entering
Note: Watch units mg and meq. Use “.” data
for all numeric data
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Water Quality Analysis Using AquaChem

Class Exercise

"*“'\% ‘I

Make an AquaChem
database file using class
exercise table
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