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1.0 INTRODUCTION

To meet the monitoring and maintenance standards for remedial activities specified

in the Record of Decision (ROD) and 6 NYCRR Part 375 for the Former Abalene Pest

~ Control Hazardous Waste site in Moreau, New York, the following Long-Term Monitoring

and Maintenance Plan has been prepared. The plan presents, in specific terms, the policies,
organizationé, objectives, and standards followed in order to monitor the site following

completion of the remedial action.
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2.0 BACKGROUND

2.1 SITE INFORMATION

The Abalene Pest Control site is located at the intersection of Reservoir Road and
New York State Route 9 in the Town of Moreau, Saratoga County, New York, Figure 2-1.
The site is approximately 34,000 square feet in size as shown in Figure 2-2. The surrounding
land use is residential and commercial. The site is relatively flat with little or no storm

water run-off.
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3.0 MONITORING AND MAINTENANCE OBJECTIVES

3.1 MONITORING

3.1.1 Groundwater

Groundwater samples will be collected from all monitoring wells on a semi-annual
basis beginning in Spring 1999. Semi-annual groundwater sampling will be conducted for
a period of three years, after which time the sampling frequeﬁcy and/or the number of wells
sampled may be reduced based on the results of the first three years of monitoring. The data
from the groundwater sampling will be compared to historic groundwater quality data to
document trends in pesticide concentration with time.

Groundwater from the following monitoring wells will be sampled: MW-1, MW-2,
MW-3, MW-4, MW-5, MW-6S, MW-6D, MW-6B, MW-7S, MW-7D, MW-7B, MW-8§B,
MW-9S, MW-9D, MW-9B, MW-10S, and MW-10D. Groundwater samples will be
analyzed for Pesticides by USEPA Method 8081A. USEPA-approved low-flow purging
techniques will be used to collect representative, low-turbidity samples. During sampling,
field parameters will be measured to evaluate the geochemical characteristics of groundwater
at the site. These parameters will include temperature, pH, specific conductance, and
turbidity. Detailed procedures for groundwater sampling are provided in the Quality
Assurance Project Plan (QAPP) déveloped for the remedial action (Remedial Action Work
Plan Appendix C). A mulfi-parameter Horiba U-10 will be used to measure the field
parameter data. The calibration procedures, operation and maintenance of this unit is
described in Appendix A. Forms used to read field parameter data and sampling data are
included in Appendix B.

Prior to starting groundwater sampling activities, water levels will be measured in
each well. This data will be used to construct potentiometric contour maps and monitor

groundwater flow patterns at the site.
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3.2 MAINTENANCE

3.2.1 Soil Cover

After coinpletiqn of the remedial action, the site will be inspected semi-annually.

Inspections will be conducted to document the integrity of the soil cap and the general

condition of the site. Inspections will be conducted in the spring and fall of each year. Field

" audit forms will be completed during the site inspection and are included in Appendix C.

The inspection will include the following items:

1.  The soil cap will be inspected for:

erosion
animal burrows
unvegetated (bare) areas

settlement

2. The site drainage system will be inspected for:

erosion in swales or drainage ditches

‘obstructions or sediment in swales or drainage ditches

evidence of ponding water

3. The monitoring wells will be inspected for:

intact locks

damage to the protective casing
erosion around the casing
integrity of the well cement pad
integrity of the flush-mount seal

.~ 3.2.2 Maintenance of Vegetative Cdver

Vegetative cover will be mowed at least twice a year to control growth.

3.2.3 Response/Contingency Plan

If, during the semi-annual inspections any concems are identified, they shall be

reported to Orkin and the following responses will be initiated:

B Eroded areas will be filled to original grade. Unvegetated areas will reseeded
and fertilized as necessary.

®  Repairs to monitoring wells.

FAPROJECT\1368016\DOC\LONGTERM.M&M\SEC-3.WPD 3-2



® A detailed description of the work performed will be prepared after the
corrective measure has been completed. This report will be included with the
annual report submitted to the NYSDEC. :

3.2.4 Reporting
| The results of the Long-Term Monitoring and Maintenance Plan for each year of
monitoring will be summarized in an annual report and submitted to Ms. Denise Wagner,
NYSDEC Region 5 Office, P.O. Box 296, Route 86, Ray Brook, New York 12977. The
annual report will include:
B Well purge logs.

m  Results of groundwater sample analyses in summary tables and appended
laboratory data sheets.

B A comparison of analytical results to historic data, NYSDEC Class GA
standards, and USEPA MCLs.

®  Potentiometric contour maps for the shallow water table and the deep sand unit.

® A discussion of the semi-annual inspections of the site, including a description
of repairs performed. '

The annual report will be submitted within 60 days of receipt of the analytical data from the

~second semi-annual event for that year (Fall sampling event).

3.2.5 Contact List
_ A contact list for the parties involved on the Monitoring and Maintenance Plan
(M&M Plan) for the Orkin site is as follows:

= Party Responsible for M&M Plan: Mr. Bruce R. Nelson
Malcolm Pimnie, Inc.
15 Comell Road
Latham, New York 12110
Phone: (518) 786-7349
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B Site Owner:

B Department of Health Contact:

B NYSDEC Contact:

FAPROJECT\136801 \DOC\LONGTERM.M&M\SEC-3.WPD

Mr. Joe Malinowksi
Orkin Pest Control

2170 Piedmont Road N.E.
Atlanta, GA 30324

. Phone: (404) 888-2641

Mr. Bob Montione

New York State Department of Health

Bur. of Environmental Exposure Investigation
2 University Place, Room 205

Albany, NY 12203-3399

Phone: (518) 458-6316

Ms. Denise Wagner

New York State Department of
Environmental Conservation

Region V, Route 86

Ray Brook, NY 12977

Phone: (518) 897-1241
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Field Equipment Calibration Instructions
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WARNING

The DO sensor contains a strong alkaline solution.
Should any of this solution come in contact with your

clothing or skin, wash it away immediately with plenty of -

waler.
' Be_especially careful not to allow any of the alkaline
liquid in the DO sensor to get in your eyes.

A CAUTION

Insert the battery with ample care to the polarity.
Reverse insertion on the polarity will make damage to
the inner PCB.

This device complies with Part 15 of the FCC
Rules. Operation is subject to the following two -
conditions: (1) This device may not cause harmful
interference, and (2) this device must accept any
interlerence received, including interference that may
cause undesired operation. =]

This equipment has been tested and found to
comply with the limits for a Class A digital device,
pursuant to Part 15 of the FCC Rules. These limits
are designed to provede reasonable protection
against harmiul interference when the equipment is
operated in a commercial environment. This
equipment generales, uses, and can radiale radio
frequency energy and, if not installed and used in
accordance with the instruction manual, may cause
harmful interference to radio communications.
Operation of this equipment in a residential area is
likely to cause harmful interference in which case the
user will be required to correct the interference at his

own expense.
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P

N B e |
The U-10 Water Quality Checker is
a state-ol-the-art instrument for
simultaneous multiparameter
measurement of water quality. The
HORIBA U-10 measures six
different parameters of water
samples: pH, conductivity, turbidity,
dissolved oxygen, temperature, and
salinity.

The U-10 is compact enough to
be held in one hand while taking
measurements. It has a large easy-
to-read LCD readout.
Measurements are taken simply by
immersing the probe right into the
water sample.

The U-10 is extremely versatile
and sophisticated, yet easy to use.
You will find it a valuable addition to
on-site water control operations,
whatever your needs — from testing
factory discharges to urban
drainage, river water, lake and
marsh water, aquatic culture tanks,
agricuitural water supplies, and sea
water.

© Copyright 1991, Horiba, Ltd. :
No portion of this Instruction Manual may be reproduced

Bl s e

To get the most out of your \gr—lu‘i
Water Quality Checker, please read
this Instruction Manual carefully
before you begin to take
measurements.

Note that Horiba cannot be held
responsible lor any equipment
malfunction or failure should the
U-10 Water Quality Checker be
operated incorrectly or in a manner
other than specified in this
Instruction Manual.

Horiba's aim is to produce the
best possible equipment and
documentation for our products. We
welcome comments, questions, of
suggestions for improvement
concerning both our products and
the accompanying documentation,
such as this Instruction Manual.

in any form without written permission from Horiba,Lid.
- Nole that the contents of this Instruction Manual are
subject to changs without prior notice as design
changes are made on the instrument.

Second edition: November, 1991
First edition: July, 1991
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Section

ng Started

This section first gives an overview of the U-10. It then shows how to sel up

Configuration

Configuration of the U-10

Main unit

- Cover for printer port

Printer port

LCD Readout

— " Keypad
——— Cable conneclor
-~ — =~ - Cable

Main unit

Probe
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The Readout

The readout has two main functions: (1) it displays the results of
measurements, and (2) it serves as a massage board to show the
operating status of the U-10.

® Data inpuvoutput \
(@ MEAS or MAINT mode.s j OUT <N B . S S D . . e N

Data displayed in - MEAS o) °C o

O pata Festayed in -~ = 'l_l :_,l 'I_l m
m

w m"fgﬁo'ﬂeas""?d’\ pH ’l ‘—’. h’lh pmS/gm

ECT
(® MAINT Sub-Modes
(Lower cursor) ~

DO sensor ' — ———

~——————— SELl

COND sensor *2

Relerence sensor *V — CAL -~ OATA —

MODE
{

. s ——— pH sensor 1
TEMP sensor 2 ———— \

TURB sensor *2

@ Data input/output
[OUTI == Dala outpul

—-| IN | Data input

: @ MEAS or MAINT modes
=~~~ Probe guard . ;
: = J ~ The U-10 may be used in one of two modes:

Measurement (MEAS) mode or Maintenance mode.

MEAS the U-10 is ready to make 6-parameter
measurements

" *1. Removable *2. Non-removable MAINT the U-10 is ready for other operations, e.g.,
3 DO (Dissolved oxygen) COND (Conductivity) calibration, data input/recall, or salinity setling
Relerence TEMP (Temperature) = 1

pH TURB (Turbidity)
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Contiguration 5

The Keypad

(@ Dala displayed in MEAS mode

e 6-parameter resulls:
pH, conductivity, turbidity, DO, temperature, and
salinity

o Designated value for salinily setting

o Error codes

The U-10is operated by the keypad on the main unit, which has
eight surface-sealed keys, as illustrated.

Power Key

Parameter-Select Key —
Mode Key :
Expanded-Readout Key &

f——— UP/DOWN

K
Enter Key Keys

@ Parameters measured

Clear Key
Value displayed on readout is highlighted by upper

cursor. ,
pH

Conductivity
Turbidity

m Dissolved-Oxygen
Temperature

Salinity

i

Power Key (POWER)
Tums the main unit ON/OFF.

When this key is pressed to turn the U-10 ON, the
readout comes in the MEAS mode, showing the
parameter last displayed in the previous measurement.
If the U-10 is left with the power ON for 30 minutes
wilhout any of the keys being activated, the power will
be turned OFF automatically.

Parameter-Select Key (SELECT)

Use this key to move the upper cursor to the measured
parameter you want to show on the readout. [t toggles
through the six parameters in order:

8] {cons {iums] { 6O | e {saLi -
Mode Key (MODE)
Toggles back and forth between MEAS and MAINT
modes. When in the MAINT mode, this key toggles the
Data inpul lower cursor through the six maintenance Sub-Modes.

Data output (recall) @1@ _@ “@E“J e ‘fj_:!“:_] = {5@ ‘&gﬁ .

(5 MAINT Sub-Modes

One of six Sub-Modes selecled is highlighted by lower

Automatic 1-point calibration

Manual zero calibration

Manual span calibration

Salinity setting correction




Wu

e ¥ L}g ?rg

Configuration

Expanded-Readout Key (EXP)

Toggles between (1) standard readout value and (2)
expanded readout, for greater resolution, wilh decimal
point moved one digit 1o the lefi.

Enter Key (ENT)

This acts like the RETURN Key or Enter Key on a
computer keyboard. The U-10 Enter Key has four main
functions, depending on which mode the unit is in.

1. Inthe AUTO Sub-Mode: Press this key to stan
automatic calibration.

2. In either the ZERO or SPAN Sub-Modes: Used in
manual calibration 1o set the value for the standard
solution being used.

3. Inthe IN Sub-Mode: Inputs data bemg measured to
memory.

4. Inthe OUT Sub-Mode: Recalls values from one of
the 20 Data-Set Nos. that is now shown on the
readout. Prints data when a printer is connecled.

Clear Key (CLR)

This acts like the ESCAPE Key on a compuler
keyboard It has three main functions, depending on
which mode the unit is in.

1. Inthe AUTO Sub-Mode: Aborts the aulo-calibration
now in progress.

2. Inthe IN Sub-Mode: Deletes data in memory from
all 20 Data-Sets.

3. When the readout shows an error code: Clears the
error code from the readout. :

UP/DOWN keys
Use these keys 1o select values when in one of the
MAINT Sub-Modes. They have two main functions.

1. In either the ZERO or SPAN Sub-Modes: Use
these keys to select value for the standard solution.

2. In the OUT mode: Used to toggle through the 20
Data-Set Nos. to select the one you wish 1o recall.

Setting up the U-10

Preparations of the pH sensor and the reference sensor

1. Remove the protective rubber cap from the pH sensor.
2. Remove the sealing tape from the reference sensor.

Inserting the DO sensor

WARNING

The DO sensor contains a strong alkaline solution.
Should any of this solution come in contact with your clothing
or skin, wash it away immediately with plenty of water.

Be especially careful not to allow any of the liquid in the DO
sensor to get in your eyes.

The Dissolved-Oxygen (DO) sensor has a delicate membrane
that can easily be ruptured. For safety’s sake, the U-10 is
shipped to you with the DO sensor packed separately. You
should insert the DO sensor when you unpack your U-10 unit.

1. Make sure thal the DO sensor has the correct O-ring, as
shown.

2. First, fit the DO sensor lightly into its socket, and then put on
the probe guard to align it correctly.

3. Then, tighten the DO sensor securely lo the probe body.
When doing this, be especially careful not to damage the
membrane, which is located in the front of the DO sensor.

O-ring s
\\

DO sensor — ——._

T~ ‘L_Se Sor
[ Reterence sensor

Probe guard
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Inserting the battery

The U-10 is shipped lrom the factory wilh the battery packed
separately.

The battery may be inserted by loosening the set-screw on the
battery cover and pulling up the cover. Make sure that the plus
and minus poles of the batte atch the terminals correclly.

it the readout shows the message £~ {, it means that the
battery is defective or exhausted and should be replaced.

It you are replacing the battery and already have data stored in
the U-10 memory that you wish to save, be sure 1o turn OFF the
POWER Key before you remove the old baltery. This will assure
that data stored in memory will be maintained by the internal
backup battery.

Tongues = ====— —~~———~= """

Batlery cover ——— ——-
~——- - Selscrew

Baltery * - - — —-—-

Grooves —————_ -

« Use a 9V-battery

Section 1
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Attaching the carrying strap

Hook both ends of the strap through the metal fitting on back of
the main unit, as illustrated.

Strap

_——Mstal litiing

Rear of main unit

Batiery cover




Section
Making Measurements

Making a measurement with the U-10 Water Chacker Is extremely simple. Just
tum on the power and place the probe In the sample of water you wish to
measure.

All six parameters are measured simultanegously. These parameters
may be stored in memory, printed out, of viewed one-by-one on the LCD
readout. For printing and dala storage, see the appropriats sections following
this one. To view the parameters one-by-one on the readout, use the SELECT
Key to toggle the upper cursor through them.

While the U-10 is bolh rugged and precise, the key to accurate
measurements is cleanhness and frequent calibration. it is essential 1o clean
the U-10 thoroughtly after each measurement, and it is recommended that you
re-calibrate your U-10 as frequently as possible. For best resulls, you should
recalibrate il belore each measurement session. Cleaning and calibration

procedures are described below in this section and in the foliowing one.

How 'o make a measuremenl .................................... ‘2
|nma| readout ................................. PETRTE isseenseaneannee 13
Select the parameter you want shown on the readoul -+ 14
E‘panded readout ................................................... 15
Measuting 'resh waler ............................................. 16
Measuring salt WALEE coreeerrrremmerrmmssennmsnsrnms et 17
After measurement: Cleaning and storing the u-10 - 18

ll—li—f‘i_'ﬁﬁi—_ii’—fi"l
How to make a measurement

1 Turn the power on.

2 Gently place the probe into the water sample.

Basically, that's all there is to it: just turn it on and
put the probe in the sample. Of course, the U-10 can
do many sophisticated things with the sample data, and
for besl results, you should be careful about calibrating
the unit and maintaining it in good condition. This is
explained in detail below and in the next section.

Be careful!
Never _drpp or throw the probe into the water. Il
is a précision instrument containing five delicate
sensors and five pre-amps; you can damage it

beyond repair by unnecessary rough handling.
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Initial readout

When you first turn the power on, the U-10 will be in the
MEAS mode, the readout will ook like this, with all the
LCD segments activated.

4 Selsct the parameter

Select the parameter you want shown on the
readout of the measured data

500 O
pH’ L’ U mg/'

o+ feoneltunal 0o firme] sa

@ All six parameters are automatically measured at once

Use the SELECT Key to toggle the upper cursor to the
parameter you want.

pH :pH
COND : Conductivity
TURB : Turbidity
. DO : Dissolved oxygen
TEMP : Temperature
SAL : Salinity

“
—- Ch —— —0eta—

After about two seconds, the readout will change to
show that a new measurement is being made. The
readout will show the last parameter that the upper L :
cursor was on when the previous measurement was To get a uniform reading, slowly move the probe up
made, i.e., pH as illusirated here. and down to circulate the waler'through it. (Moveitt

B foot (30 cm) per sec.) Then wait for the readout to
stabilize while doing this.

- 1 'n|
pH , . Q—’ L’

SELECT
SEEE COND TURB DO TEMP  SA

MODE

AUTO Z2ERO SPAN IN our §Ser
— N —— ~ DATA=

(Expanded readout shown)

The display of the decimal point in the readout
mode will also be in the same formal as was selected
with the EXP Key in the previous measurement, i.e.,
standard or expanded (as illustrated here).

Sectlion 2




1UU

D Eaccdnm e Vim o g 1 NTu

~ i 3 MAINL '
(s]6] 0-19.9 mg/! 0.1 mg/! 001 My | | f 3 ™ T Ll!—‘
TEMP 0-50°C 1°C 0.1°C : _,_,_smc;____l ma e
pH COND TURB DO TEMP  SA
AUTO z_e.:?o SPAN IN OUT [ SF1]
— AL —— -~ DATA =

Note that the salinity paramelei is the only value not measured directly with its
own sensor. The U-10 oblains salinity by converting the conductivity value. "
{arge amounis of conductive ions other than salt-water components are present in

- the sample, an error may occur. Be cautious when interpreting the salinity
results.

3. Finally, press the ENT Key to complete the salinity
setting while in the S.SET Sub-Mode.

back to the MEAS mode by pressing the the
MODE Key.

4. When the salinity setting has been made, switch

Section 2

Section 2




Section

Calibrating the U-10

The U-10 Water Checker may be calibrated either manually of automatically.
The 4-parameter auto-calibration procedure is quite handy and should be
sufficient for most measurement operations.

Manual calibration for each of the four parameters is moie accurate but,
of course, also more time-consuming. This method should be used for more
pirecise measurement. The manual calibration procedure is explained below in
detail, foliowing the description of the aulo-calibration procedure.

The auto-calibration procedure is extremely simple. The U-10 Waler
Checker uses just a single solution 1o do a simullaneous calibration ol tour
parameters: pH. COND. TURB, and DO. Your U-10 comes with a bottie of
standard phihalate pH solution and a calibration beaker for this purpose.

Aulo-ca"bra"on Procedure ........................... areenneaees 20
Manual (2-point) calibration procedures o 23
pH Calibra“on ......................................... ......... 24

1 _Zero Cahb[a"on .......................................... 24

2.Span calibralion «eeseseereseesesrrese s 25

COND Calibration ----eeessessrssermernses s 26

1 Zera calibration  seeeesesesessssmmen e 28

2:Span calibration .......................................... 29

TURB Calibration «-e-eseseesresssmmmmsmmssmssmssess o 30
{.Zero calibralion .......................................... 31

2.Span calibration «eeeeesessesee e 31

DO Calibfalion ................................................... 32

1 .Zero Ca"b[a“on .......................................... 33
.......................................... 33

2.Span calibration
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Auto-calibration procedure

Fill the calibration be.
1 aker to abo i
: sol::;cm. Note the line on the tt)ae:'kz'a with he standard
. e probe over the beaker, as il
) , as illus
tsf::‘lslcl’lre‘geakber_ls specially shaped to prg\z?l(lithg?)%
m being immersed in the standard solution

£

Calibration beaker

With the power on, piess the MODE Key 1o put the unit

into the MAINT mode. The lower cursor should be on

the AUTO Sub-Mode: if i
bt
move the lower cursor l(; li\sUr“r% R D=

@ With the lower cursor o
' n AUTO, pr
The readout will show (AL . Waﬁ :snsu:'rlt?eEIN :n'ziet);;e

upper cursor will graduall

per Ci y mave across -

:2:;bggorwarameters one-by-one: pH, éhoel:l%,r?&‘;;a

= briefly - t?gv': gw ;alibration is complete, the readout

ks nd and then will switch to the MEAS
The upper cursor will bii i

. ' link while the auto-calibrati

'sstabtfil’ir;% cr’nade. When the auto-calibration has R

. the upper cursor will stop blinking.
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22 Auto-calibration

rﬂ - First, pH is being auto-calibrated
———" ‘

Auto-calibration error

w =T =]  Then, COND is being auto-calibrated After the DO auto-calibration, if the unit does not swilch
L to the MEAS mode as it should, and the readout shows
S either E~3 or £~ , an auta-calibration error has
) e - occurred. Parameters will blink where an error
BN N0 pa e Ot st - occurred.
: I .
R - Next, TURB is being auto-calibrated e E
anct r ) ammy -,
L L e s
=T T  Hpa
e MO e
—_{!_w_s'«‘ . on sse | ﬁm_ﬁw sA
s 21 Finally, DO is being auto-calibrated - s w a  oui usel
ol ' H ' e~ CAY, = ~ DATA ~
e ,ﬁ!: - . ' ' _ pH auto-calibration error
e, ML . B
T e %! . ~ If this happens, re-do the auto-calibration. First, press
— ol 1 —  Auto-calibration now ends | the CLR Key to cancel the error code.

_End - R o e

Py
B rteo SPax w0 Ul BSEN ,
& Quum L )

i - . ' i pH SELECT
Y - And the readout switches to the MEAS : BEXE COND TURE DO TEMP  SA
il | mode . : MODE
oH .ulu-u’ ’ : lcE“aO_iPAN N l‘mo:n S SET
BEE cr0 T8 0O P $A
“"_i’,:."’_f:“'ﬂ..?_‘" $361 . ¥
| Then press the ENT Key to re-start the auto-calibration.

Restart the auto-calibration beginning again with pH.

’ , Note: I you wish to abort the auto-calibration for
any reason, press the CLR Key. The
parameters auto-calibrated so far will be
stored in memory.

| Section 3
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pH calibration

pH calibration on the U-10 is done using two commercially-
available standard solutions of different pH values, one tor
the zero calibration, the other for the span calibration. Note
that the temperature characteristics of the various slandard
solutions thal are available may differ; therefore, belore
using these two solutions to make the J)H calibration,
carefully measure the temperature and determine the
temperature characteristics of each.

Manual (2-point) calibration procedures

For normal measurements, the 4-parameler auto-calibration
described above is sufficiently accurate. However, you may wish
to do a parameter-by-parameter, 2-point manual calibration ql
one or more of the four parameters. This is recommended either
for high-accuracy measurements, especially when using the
expanded readout mode. [t is necessary it a new probe is being
used for the first time.

_ parameters to be calibrated manually.
pH «Zero (see page 24)
e Span (see page 25.)
COND «Zeta (see page 28.)
«Span (see page 29.).
TURB e Zero (see page 31.)
« Span (see page 31 )

Preparation

Wash the probe 2-3 times, using de-ionized or
distilled water. Place it in a beaker of each
standard solution.

1. Zero calibration
Use a pH7 standard solution for the zero calibration.

Operation
1. With the power on, press the MODE Key to put the
unit into the MAINT mode.

2. Press the MODE Key again to move the lower

DO | e Zero (see page 32) cursor to ZERO.

« Span (see page 33)

- Parameters not fo be calibrated.

Sample lemperature
Salinity

3. Use the SELECT Key to move the upper cursos to
pH.

4. When the readout has stabilized, use the
UP/DOWN Keys to select the value of the pH 7
standard solution at the temperature of the sample.
Refer to Table 2 for pH values of standard solutions
at various temperatures.

OOOO®

COND TURB DO TEMP SA
MODE
Aauto EEEIR] SPAN 1IN OUT SSET
o

-~ DATA —~

i @ 5. Press the ENT Key to complete the zero calibration
pn 3 for pH. _

Section 3
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CONBD calibration

2. Span calibration COND calibration

Use either a pH4 or a pH9(10) standard solution for the

span calibration. The U-10 can measure conduclivily in the range of 0-100

mS/cm. Depending on the sample concentration, however,
the U-10 automatically selects the proper range out of its
three possible ranges of §-1 mS/cm, 1-10 mS/cm, and 10-
100 mS/cm.

Theretlore, if you are doing a manual calibration for
COND, this must be done for each of the three ranges.
Howaever, since the zero point is common for all three
ranges, only the three one-point span calibrations need be
done separately.

[ Operation
1. Use the MODE Key 1o move the lower cursor to SPAN.

2. Asin Siep 4. above in zero calibration, when the
readout has stabilized, use the UP/DOWN Keys to
select the value of the standard solution {i.e., either
pH4 or pHY) at the temperature of the sample.
Again, refer to Table 2 for pH values of standard
solutions at various temperatures.

3. Piess the ENT Key 1o complete the span
calibration for pH.

four -

w1

W T

- SELECT
BEEE COND TURE DO TEMP  SA

®OO®

MODE
a0 zero IO N OUT  SSET

— A ——— - paTa —

Table 2 pH values of standard solulions al various lemperalures’

’f&"’/‘"l'? pH2*  pH&  pHT  pH'  pHI1O®  pHIZ

0/ 32 167 401 698 946 1032 1343 _
5/ 41 167 401 695 839 1025 1321
10/ 50 167 400 692 933 1018 1300 1
15/ 59 167 400 690 927 1042 1281 |
20/ 68 168 400 688 922 1006 1263 .
25/ 77 168 401 686 918 1001 1245 |
30/ 86 163 401 685 914 gg7 1230 '
35/ 95 163 402 684 910 993 1214 !
0/104 170 403 684 907 983 1199
Srmns o 404 2 BE} B 986 1184
171 406 683 801 983 - 11.70

a oxalate, b : phthaiate, ¢ : neutral phosphate, d : borax,
e : carbonate. ! : Sat.calcium hydroxide solution
* These pH vaives are lor Japanese standard solutions. Should you preter 10 use

differant standard solutions, be sure to make the proper adjusiments in calibration
Section 3
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Preparing the standard solution for COND
span calibration

This solulion uses a potassium chloride as a reagenl.
For greater accuracy, the solution should be freshly
prepared each time. If it is unavoidable to use a stored
solution, be sure to keep it tightly cappedin a
polyethylene or hard glass bottle. The shelt life of this
solution is six months. Date-stamp the botlle for
reference. Never use a KCl standard solution that has
been stored for more than six months: the calibration
accuracy may be adversely affected.

Use potassium chloride powder of the best quality
commeircially available. Dry the powder for two hours at
105°C, and cool it down, in a desiccator. Weigh out an
appropriale amount of dried and cooled potassium
chloride powder according to the table below. Make the
potassium chloride standard solution as shown.

Table 3 Makmg lhe potassium chlonde standard solution

§
I . KCl standard

KCI weight Conductmly’ Rag"gber al'c;:e
solution g» _ mSIcr? o8 mS/c m
0005N 0373 0718 01
0.05N 373 667 1-10
0.5N 37.28 587 10-100

° Value at the lemperature, 25°C

To prepare the standard solution, use a 1-liter
volumetric flask. First, dissolve the KCl in a small
amount of de-ionized or distilled water. Then fill the
flask with de-ionized or distilled water up to the 1-liter
line. Finally, shake the solution lo mix it thoroughly.

.Section 3
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1. Zero calibration

This calibration is carried out in almosphenc air; no
solution is needed.

Preparation

Wash the probe 2-3 times, using de-ionized or
distilled water. Shake the probe to remove any
waler droplets from the COND sensor. Then allow
it to dry by exposing it fo fresh air.

Operation

1. Use the MODE Key to move the lower cursor to
ZERO.

Use the SELECT Key 1o move the upper cursor to
COND.

3. Use the UP/DOWN Keys to set the readoul to zero.

jouy N

w0 T
..J L LI 3

LECT
oH tuna DO TEMP SA

OO ®

MODE 15

auto BIEIR) SPAN  IN OUT S SET
— CAL ——— ~ DAIA —

)

4. - Press the ENT Key. This completes the zero
calibration for COND.

g
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2. Span calibration

This procedure uses a standard solution of potassium
chiorida. For best results, a fresh batch of the solution
should be prepared each time. See page 27 for details.

Preparatlon

Wa§h the probe 2-3 times using de-ionized or
distilled water. Following this, wash it 2-3 times in
the KCI standard solution you have prepared. Then
place the probe in a beaker of the KCI solution
maintained at a temperature of 25+5°C.

Operatlon

1. Use the MODE Key to move the lower cursor 1o SPAN.

2. After the readout stabilizes, as you did for the pH
calibration, use the UP/DOWN Keys to select sel
the value of the KCI standard solution, referring to
the KC1 table. . '

3. Press the ENT Key to complete the span
calibration for this COND rangs.

4. Repeat this procedure far the three ranges, using
sach of three values ol KCI siandard solutions.

Section 3

TURB calibration

Use good-quality de-ionized water, which may be
considered as having a turbidity of zero. If that is no! readily
available, distilled waler may be used instead. When doing
the turbidity zero calibration, it is particularly crucial that you
clean the probe thoroughly. Never use a dirty probe;
otherwise the calibration will be unreliable.

Preparing the standard solution for TURB
span calibration

1.
2.

3.

Weigh out 5.0 g of hydrazine sulfate.

Dissolve this in 400 m/ of de-ionized or distilled
water.

Then weigh out 50 g of hexamethylenetetramine,
and dissolve it in 400 mi ol de-ionized or distilled
water.

Mix these two solutions, add enough de-ionized or
distilled water to make 1,000 m/, and stir the mixed
solution thoroughly.

Allow this solution to stand for 24 hours al a
temperature of 25 £3°C.

The turbidity of this solution is equivalent to
4000 NTUs. The shelf-life of this solution is six
months; .e., this 4,000-NTU value will remain
accurate for a maximum of six months. _

Each lime you carry oul this calibration, it is
necessary to dilute the 4,000-NTU standard
solution to prepare an 800-NTU standard solution
for calibration. To do this, measure out 50 m{ of
the 4,000-NTU solution into a 250-mi measuring
flask.

i is recommended that you use a rubber

pipette aspirator for this. Then add de-ionized or

distiled water up fo the 250-m! line.

The standard solution used here for the
turbidity calibration will precipitate easily.
Therefore, be sure to stir the solution thosoughly
belore use.




1. Zero calibration

Preparallon

Wash the probe thoroughly 2-3 times using de-
jonized or distilled wate. Shake off excess water
droplets, and then placeitina peaker of de-lonized

o1 distilled walsr.

Operatlon
1. Use the MODE Key to move the lower cursor 10
ZERO.
2 Use the SELECT Key 1o move the upper cursor 1o
' TURB. .
3. After the readout has slabilized, set it 10 0.0, using

®

@ the UP/DOWN Keys.
@ 4 Pressthe ENT Key to complete the zero calibration
for TURB. .

2. Span calibration

Preparatlion

Wash the probe thoroughly, using de-ionized of
distilled water. Shake oft excess water droplets.
Then place itin 3 peaker of the 800-NTU solution

you have prepared lor this purpose.

- Operalion
: 1. Stir this 800-NTU span standard solution
thoroughly.

Use the MODE Key to move the lower cursof 10
SPAN.

3. Alter readout has stabilized, i.e., about 60 to 80
seconds, set the readout to "800" NTU, which is
the value for this standard solution.

Press the ENT Key 1o complete the span
calibration for TURB.

Section 3
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DO calibfation

‘ Unfike the other calibration procedures, the soluti

the DO calibration cannot be stored for'use; bela‘::'a'zr;;m
the amount of dissolved oxygen in the solution is
crucial, a fresh batch must be prepared each time, just
before it is used in the DO calibration. '

1. Zero calibration

Use a solution of sodium sulfite di
¢ issolved in ei -
jonized water or tap water. -

Preparation

1. Add about 50g ot sodium sulfite to 1,000 mi of
water _(eulh_er de-ionized water or tap water will do).
Stir this mixtuer to dissolve.

2. _Wash the probe 2-3 limes in tap water. and pface it
in the zero standard solution.

Operation

1. Use the MODE Key to move the |
Sah s y ower cursor to

gg the SELECT Key 1o move the upper cursor 10

3. After the readout has stabilized, set it 10 0.0 i
the UP/DOWN Keys. ' e

4. Pressthe ENT Key. This completes the zero
calibration for DO.

peg———
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2. Span calibration Table 4 Amounts of salurated dissolved oxygen in water al various
k temperatures, salinity = 0.0%
Use either de-ionized water or tap water that has been

e ol g Temperature DO Temperature DO
Preparation
- . . . 0 °C 14.16 mg/l 21 °C 8.68 mg/i
1. Put 1 or 2 liters of water in a container (either de- 1 13.77 22 8.53
ionized water or tap water will do). Use an alr 2 13.40 23 8.39
pump to bubble air through the solution until it is 3 1304 24 8.25
oxygen-saturated. 4 12.70 25 an
; - - 5 12.97 26 7.99
2. Wash the probe 2-3 limes in lap waler, and put itin 6 12.06 27 787
the span calibration solution. 7 1.5 28 7.75
' 8 11.47 29 7.64
Operation 3 1.1 20 753
1.  First, be sure the U-10 is set for lresh waler 10 1092 3t 7.42
readings. To do this, set the S.SET Sub-Mode to " 10.67 32 7.32
0.0%. 12 10.43 33 7.22
' 13 10.20 34 7.13
2. Then, use the MODE Key 10 move the lower cursor ‘ 14 9.97 35 L5+
} 1o SPAN. ' 15 9.76 36 6.94
: | 16 9.56 a7 686
3. Aller the readout has stabilized, while slowly o 17 9.37 38 2‘72
moving the probe up and down in the solution, set 18 9.18 39 6'2 :
the readout value 1o the appropriate DO value for ; 19 . 9.01 40 '
the temperalure of this solution. For DO values at TR 20 8.84 : I

various temperatures, refer to Table 4.

@ 4. Press the ENT Key 1o complete the span
calibration for DO.

Seclion 3 i




Section
Data Storage and Printout

The U-10 can store up 1o 20 sels of dala, 120 data poinis, of

measured for each of the six parameters: pH, COND, TBRB. DO. lTh!?M‘g,“:zts!

SALINITY. Values stored in memory can ba recalled 1o the readou as desired. -
_ It a printer is connected to the U-10 printer port, whenever a Data-Sel is

either stored in memory or recalled to lhe readout, it can also be

simultaneously output to the printer.

Storing data

............................................................ 36
necalnng data ......................................................... 138
Dele“ng data Caesescasesassssresedrenoeractientatsttassatatstressastuan 40
Prln“ng OUL dala rvvrererrorrereeiri it 41

Storing data

-t

@ -
O,

. You may now conlinue and input another set of dala:

Press the MODE Key to put the U-10 in the MAINT
mode.

Continue to press the MODE Key to move the lower
cursor 1o IN, the Input Sub-Mode.

Use the SELECT Key lo move the upper cursor to
the parameter you wish to see on the readout.

When the readout stabilizes on a value, press the
ENT Key. This will automatically input the set of six
parameters for this measurement into memory.

BEGME COND TURB DO TEMP  SAL

———————— MOBE
AUTO ZERO SPAN our SSET

e CAp e —DATA—

The readout will first show the Data-Set No. for
about two seconds. At the top right-hand corner, a
dashed arrow points to IN, showing that datais
being input. Then each parameter is automatically ;
read inlo memory, one-by-one from pH to salinity. :
The upper cursor skips along 10 show this. Il a 1
printer is connected, these six values will also be
printed out at the same time. i

The upper cursor then returns to pH. with the '
U-10 still in the IN Sub-Mode. |

|
l
!

simply press the ENT Key again.
The Data-Set No. will automatically advance one
digit, and the next set of six parameters will be read
into memory in the same manner. This procedure
can be repeated for up to a total of 20 Data-Sets. !



Il 20 Data-Sets have been read into memory, the
storage capacity Is full and no more data may be
input. The U-10 will beep three times to indicate the
memory is full.

. To return the readout 1o the previous selling in the
MEAS mode, press the MODE Key again.

Section 4 |
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Recalling data

. B

. Continue {o press the MODE Key to move the lower

. Use the SELECT Key to move the upper cursor to

—— . |

Press the MODE Key to put the U-10 in the MAINT l
mode.

cursor to OUT, the Output Sub-Mode. The readout
will show d.1, meaning Data-Set No. 1.

At the top left-hand corner, a dashed arrow
points to OUT, showing that data can be output now .
to the readout.

gk N f
& . 1

————— SELECT —————
pH  COND TURB TEMP  SAL
MODE
AUTO ZERO SPAN IN sseL

— A ——= ~ OATA =

Use the UP/DOWN Keys to display the Data-Set
No. of the values you wish to recall.

the parameler you wish 1o view.

Press the ENT Key 1o display the data on the
readoul.

jOUT cuEs N G SN LJ

r a—

MAINT

) iy

Lo
-

—e SELECT ———
pH conD TuRB EREER TEMP SAL

MODE
AUTO ZERO SPAN IN S SET

St A - DATA =

If a printer is connecled, all six parameters in this
Data-Set will also be printed oul at the same lime.




6. When the ENT Key is pressed again, the next Dala-
Set No. is displayed In order. i.e., d2, it two data
sets are in memory. Atthis point, you can either
press the ENT Key again to view the contents of this
Data-Set, or you can use the UP/DOWN Keys 10 g0
up or down 10 another Data-Set No. _

if a particular Data-Set is empty, three dashes
appear on the readout.

jout

MAINT
- - >

mgh

—_—— — SELECT
§EZM CoND TURE DO TEMP SAL

——

aUTO 26RO SPAN i [GNIEE SSET
—— CM ——— JA =

= DA

l —————— WODE

7. To return the readout to the previous sefting in the
MEAS mode, press the MODE Key again.

Saélion 4

Deleting data

Sel the U-10 as if you were going to input data:

1. Press the MODE Key to put the U-
v y to put the U-10 in the MAINT

2. Continue to press the MODE Key to move the
cursor 1o IN, the Input Sub-Modey. lower

B s o o—

SEL
pH  conD TuRs fRIEE TEMP SAL

MODE
AUTO ZERO SPAN ouUT §SET

e CAL — DA =

3. Then, lo erase all the data from all the Data-Sets in
meinory, press the CLR Key. The readout will show
the message (i ~ for about iwo seconds.

—

MAINT ,— ’ =3
L L 1 mg/l

SELECY
pH COND TURB TEMP SAL

MODE
AUTO ZERO SPAN oUT S SET

CAL = —DatA—

Be carefull
You cannot delete individual Data-Sets. The CLR
Key' always erases all data from memory.

w
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Printing out data

If a printer is connected to the U-10 printer port, whenever a Data- Section

Set is either stored in memory or tecalled 1o the readout, it is also » .

simultaneously output to the printer. Dally Malntenance al'ld

" The U-10 printer port is a standard Centronics parallel port. To H
connecl a parallel printer to the U-10: Open the rubber printer- TrOUbIeShooung
\ port cover, located directly over the readout on the main unit, and
nect the printer cable. ' ' .

e E For accurale measurements and prevention of malfunction, routine caretul

maintenance of the U-10 Is important. In particular, failure to maintain the

: i ments. The
sensors properly can lead o serious ll_'ouble or incorrect measurel j
U-10is :rosided with error-code funclions for the ready detection of potential

problems.
EITOI' codes  esesescesscessessssesvateastsneeresnesetasasstatetsesarel 44
Nofma' probe ma'n'enance ....................................... 47
Replac"‘g 'au“y SENGOTSG srererrermremsrrrorerarasnsnenensnorecss 49
Replaclng a 'au“y probe .......................................... 50

Note: :
When a printer is not being used, disconnect the
cable {rom the U-10 printer port, and close the

cover lightly.
e Sample printout S T E 7 7
pn s.0
CoND 1.5 =S/cm |
TURS 330 Ty :
{ 00 0.5 =g/} |
TEMP 2] oc 1
SAL 3.8 o I
NO. 2 DATE /- / |
pH 34 |
COND 1.} a5/cm i
& TURD 270 1] !
& Do 0.7 sg/1
i TEMP 2% LS
SAL 5 [}
NO. )} DATE /7 /
pH 3.1

: = 3 Section 4
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Error Codes
Error Code Cause Action
] —
T(t:e U-10 has an easy-to-understand error message function so for TURB ¥ d PR T ey '
!e:dcan spot trouble readily. Error codes are displayed on the + Contaminaled or delective ¢ Clean out thetube - !
- out an.d the unit will bgep if an error occurs. LED sensor - - containing the LED turbldlly
L ote :lat it you press an incorrect sequence of keys, the unit will sensor, using test tube bmsh
eep three times 1o indicate you have pushed the wrong key.) _ and neutral detergent.’ - l
R Never use an abfaslveu o’
LR cleansers for this. -
Error Code Cause Action : for DO
. 5 | ok
B ¢ Broken DO senso[ ¢ Check the LED turbidity
e"V ¢ 5 ) membrane. sensor. It it defective, the
E ~ « Delectiva ar low batlery « Replace battery _ ) . entire probe must be
replaced. i
Check DO sensor. It '
detective, replace. ] )
Fallure in main unit t !
e Malfunction of memory « Push POWER Ke
y 1o turn Span-callbrallon error
E ~ E backup IC the U-10 ON again. i this for aif parameters . - l
error code is still displayed, E l" « Poor connection in probe- « Connect the cable securely.
contact your Horiba dealer to-main unit cable !
for repair or replacement. ! » Water in one of the sensor  Dry out the sensof sockets. 'i
sockets ' '
: g « Tamperalure of sample « Replace the probe. '
Zero-calibration error 1 exceF:!s maximummspt:ale ' < g
E 3 for all parameters of U-10
t- * Poor connection in probe-  « Connact the cable securely. for pH :
lo-maln unit cable 3 « Contaminated pH sensor. ¢ Clean the pH sensor. l
« Water in one of the sensor « Dry ouf the sensor sockels. « Improper concentration of  Replace the reference
sockels relerence solution in solution.
« Temperalure of sample « Replace the probe. relerence sensor
exceeds maximum scale for COND
o ol U-10 ¢ Contaminaled COND « Clean the sensof, US'"O - !
of -~ P sensor tooth brush and neulrd
¢ Contaminated pH sensor. e Clean the pH sensor. , detergent. ?
s Improper concentration of ¢ Replace the reference for TURB
reference solution in solution. L « Contaminated or defective e Clean out the ube
telerence sensor LED sensor comtaining the LED turbidity
for COND : | : sensor, using test tube brush
o Contaminated COND « Clean the sensor, using and neutral detergent. ;
sensor tooth brush and neutral Never use an abrasives or ‘
detergent. ' : cleansers for this.
« Check the LED turbidity

sensor. If it delective, the
entire probe must be
replaced.

Section 5
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46 ’ Error codajs l . E 1 L |

Span-cafibra

Frd

Memory full

E-5

Printer error

Erb

Error Code
]

Causse

tion error
DO Auto-calibration
* Broken DO sensor _
inembrana "

‘Excesswe dlllemnca 4
" between DO sensor
temperature and

atmospheric temperature.

DO aqueous solution
calibration
* Bigken DO sensor
mernbrane.
« Contaminated electrode.

« Insutticient agitation of
solution.

» Data-sets for 20 samples
are already in memory.

« Jammed prinier paper.

* Poor cable connection .
¢ Wrong printer.

» Delective printer.

Action

-eCheck DO sensor - .5,y
rn;'mbmne L] delocﬂv;. |

ace 4 {y A ";_,

'l Ldave DO sensorin’ . .,?

atmosphero 1orso-so mln 5

¢
bE
woa
2

+ Check DO sensor
membrane. If defective,
replace.

« Clean the electrode using a
soft brush, taking care not to
scralch membrane.

o Agitate solution thoroughly.

¢ To delete all data from

memory, put the U-10 in the
- IN Sub-Mode mode and
press the CLR Key.

« Eliminate jamming of printer
paper.

* Replace the cable.

» Use proper parallel
Centronics printer.

« Replace the printer as

necessary.

-—ae—
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Normal probe maintenance

Washing the turbidity sensor

The sensor is a glass lube. Wash out the tube and remove stains
carefully, using tap water and a test tube brush.

Be carelul not 1o scraich the Inside of the glass tuba. Never
use abrasives or cleansers.

Cleaning the conductivity sensor

Remove COND sensor guard, and carelully use a soft brush to
clean oft any dust from the sensor unit.

Be sure to replace the COND sensor guard before taking
measurements.

COND sensor -—— -

--——————~ COND sensor guard

Section 5§
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L 48 Probe maintenance ‘

Recharging the reference sensor with
reference solution '

Replacing faulty sensors

Three of the U-10’s sensors are replaceable: the pH sensor, the
. reference sensor, and the DO sensor.
Recharge the relerence sensor with reference solution about once These may be replaced as lollows.
every two months, as follows.

X i

1. Wipe ofl any waler droplets from the probe.
1. Remove the liquid-junction rubber cap {rom the reference
sensor, and pour out the old solution. 2. Remove faultly sensor.

2. Fill the reference sensor completely with new reference 3. Insert the new sensor carelully with your fingers.
solution. Make sure there are no air bubbles.
4. Be careful not to let the sensor sockels get wel.
3. Replace the liquid-junction rubber cap.

4. Carelully wash off all excess relerence solution from the
probe.

Sensor tool *

.= Sensor saockels

reference
sensor

« When replacing the DO sensor, use the sensar tool
provided as an accessory.

Section 5




) Probe maintenance

Replacing a faulty probe
Disconnect the cable from the main unit

1. Loosen the cable gasket cap, and remove cap from gasket.

Cable gaskel

Cable gaskeicap - - — -

2. Slide back the gasket.

. —-— Cable-connectot cover "

- == - - Cable gasket l‘

4. Slide off the cable-connector cover lo expose the
connector lock claws.

5. Press lock claws on both sides with your fingers to

release the connector. Pull out the connector from the
main unit.

- ~—— Lock claws

- - Connector

Cable-connecior cover — —-

Cable to probe - -
xction 5

Probe maintenance g

Connect the new probe

Insert the connector until it clicks.
Re-attach the cable-connecior cover to the main unit.

Slide the cable gasket toward the cable-connector cover,
and screw on the cable gasket cap.

Before you use a new probe for the first time, it is
necessary to cafibrate it manually for all four parameters.
Reter to Section 3, "Calibrating the U-10," for instructions
on manual calibration.

Section 5




MALCOLM Well No.
IRNIE
Well Development/Purging Log
PROJECT NAME:
PROJECT MUBAGED:
DATE:
SAMPLERS:
Vol.
Waell 1.D. Gal./Ft.
(@)  Total Casing and Screen Length (t.) 1 0.04
. 2 0.17
@ Casing internat Diameter (in.) 3 0.38
4° 0.66
@ Water Levei Below Top of Casing (ft.) 5 1.04
6° 1.50
@  Volume of Water in Casing (gal.) 8° 2.60
v=00408 (@)x(D-@) =@
v = 0.0408 ( 32 x( - ) = gal.
PARAMETER ACCUMULATED VOLUME PURGED
Gallons
Time
Conductivity (mohm/cm) -
Dissotved Oxygen (ppm)
Eh (mV)
pH
Temp ("C)
Turbidity (NTUs)
COMMENTS:
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Projoct Name Projoct Number:
; Number
of
Sampic Samplc .
Dic | Time licotiGeation | Comp | Grab | Prea | Cootaioas
| sampiod by: (Signsturc) Date/Time Rexcived by: (Signature) Relinquishod by: (Signaturc) DatcMme | Roocived by: (Sigasture)
Refinquinbed by: (Signature) Date/Time Reccived by: (Signature) Relinquished by: (Signature) Datc/Time | Reccived by: (Signature)
Relinquished by: (Signature) Date/Time Reccived for Laboratory by: Date/Time Remarkx
(Signaturc) |






